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Preface

Welcome to the second edition of Clinical Approaches to Hospital Medicine: 
Advances, Updates and Controversies.

As this text is completed, my colleagues and I are recovering from the devasting 
impact of Hurricane Ida. The rapidly intensifying storm made land fall as category 
4 hurricane near New Orleans. Here, in southern Louisiana, we are ground zero for 
the effects of climate change and severe weather events. It is no longer an abstract 
concept. Climate change directly affects the practice of medicine in this region on a 
daily basis. After landfall of hurricane Ida, several regional hospitals and nursing 
homes were closed due to damage, and patients were urgently transferred to func-
tioning locations. The impact on areas south of New Orleans was devastating and its 
recovering, including its healthcare infrastructure, will take years. Many of our 
most vulnerable patients were particularly impacted. Oxygen tanks ran out, dialysis 
centers lacked clean water, and nursing homes struggled to meet the basic needs of 
their residents. The fragile network that supports these patients was suddenly gone. 
As expected, our emergency rooms and hospital services were stretched beyond 
their capacity.

At the same time, in this region, the COVID-19 pandemic, at the time of this 
publication, is in its fourth and largest surge. I cannot imagine how either emer-
gency alone could have been dealt with without the flexibility and adaptability of 
hospitalists. In our program, as with others, providers took extra shifts, missed fam-
ily events, slept in the hospital, and traveled to whatever hospital they were needed. 
It is the nature of hospital medicine to fill the void in care and that is exactly what 
has happened over the past 2 years, but it has been a long 2 years. What once was an 
occasional event now seems to be routine.

If there was any doubt, hospital medicine has demonstrated its essential value to 
healthcare administration and the community. In a time of need, hospitalists stood 
up and delivered. This will not be the last pandemic or severe climate event. Possibly 
it is the beginning of a new way of functioning. One thing is certain, our current 
practices are not sustainable. Hospital medicine will accordingly need to plan for a 
new future. Into each program, emergency plans must be further refined, resiliency 
must be planned for, and sustainability must be built into the expected emergencies 
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that are certain to come. After nearly 2 years of upheaval, we must contemplate that 
this is the new normal.

Our dedication has been tested, and in the short run we are surviving. The long-
term implications are much less certain. Will these practice circumstances appeal to 
the new a bread of doctors or serve as a deterrent? I have been through several hur-
ricanes in my career. The first one was exciting, the next few not so much. The same 
can be expected for all of the recent stressors. How will this impact us?

As with the first edition, the overall purpose of this text is not so much to be a 
reference book, but an in-depth review of timely topics. Feedback from the first edi-
tion provided some guidance in chapter selection. We have strived to include topics 
that are not only clinical but sit at the intersection of medicine and society. The 
consensus from the readers is that medicine can no longer function isolated from 
changes in society. Indeed healthcare providers must use their scientific background, 
communication skills, and perceived moral currency to be a force of change. The 
issues are just too large and urgent to ignore . For this reason, several chapters deal 
with societal issues.

In our region, and as in many, the single most common admission to the hospital 
service over the past 1.5 years has been COVID-19. Never has one disease so domi-
nated our practice for such an extended time. We rapidly had to become experts in 
its management as well all of the nuances that has come with treating this highly 
infectious disease. Correct allocation of resources, infection control, and urgent pal-
liative care all became emphasized in our daily practice. Treatment decisions had to 
be made with insufficient data and modified, sometimes based on daily feedback. 
The management of COVID-19 continues to evolve. In reviewing the chapter on 
COVID-19, I was struck by how our initial approach has changed. For those rea-
sons, the COVID-19 chapter offers a snapshot of what COVID-19 strategies are 
currently employed and is not intended as reference. I expect that those strategies 
will continue to evolve and be far different form the treatment modalities presented 
in this text.

Since the first edition, rapid cultural change has impacted society and the prac-
tice of medicine. Gender, racial, and fair career advancement in the practice of med-
icine have all come to the forefront. Several chapters from a variety of viewpoints 
take aim at those issues.

In my last edition, I stressed it was important that we define what we do, do it 
well, and communicate our value to the healthcare community. Due to circum-
stances, I think this has been accomplished, faster than I could have imagined. Now 
it is our opportunity to utilize that accomplishment to establish a thriving specialty – 
one that is sustainable and has a vigorous academic output. In the past and at pres-
ent, we have filled the gaps in care. We must expand beyond that. Now that our 
practice is viewed as essential, we have the ability to define our future. Let’s take 
advantage of that.

I hope you enjoy this edition, and I welcome any feedback.

New Orleans, LA, USA� Kevin Conrad   

Preface
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Chapter 1
Clinical Approaches to the COVID-19 
Pandemic

Kristen M. Rogers, Marianne Maumus, Margaret Malone,  
Neiki Amiri-Rasavian, Safa Gul, Nupur Savalia, Brett Pearce, 
Angela J. Conway, and Sinead Brenner

�Introduction

In late 2019, reports emerged of a small cluster of cases of an acute respiratory ill-
ness in Wuhan, Hubei province, China. By February 2020, 20,471 cases in China 
had been reported, and the illness had been found in 26 other countries [1]. 
Coronavirus disease 2019 (COVID-19), caused by severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2), would go on to be the worst pandemic in at 
least a century. As of this writing, there have been almost 208 million cases world-
wide, with 4.3  million deaths [2]; by the time of publication, the numbers will 
almost certainly be higher.

The United States has seen the highest total case rate of COVID-19 in the world, 
at 112,451 cases per one million population [2]. As this continues to be a new and 
evolving situation, the authors understand that much of the following information 
and guidance may change. However, this chapter is an overview of our current 
knowledge of the characteristics, presentation, management, and special consider-
ations of COVID-19 with an emphasis on inpatient care.
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�Epidemiology

As of August 2021, over 200  million confirmed cases of COVID-19 have been 
reported, with cases on every continent [3]. It is believed that these counts underes-
timate the overall burden of COVID-19 as only a fraction of acute infections are 
diagnosed or reported [4]. Seroprevalence surveys suggest the rate of prior exposure 
exceeds the incidence of reported cases by approximately tenfold or greater [4]. 
Among adult populations in the United States, underrepresented racial and ethnic 
groups appear to have higher rates of infection [5]. Preexisting conditions dispro-
portionately impact racial and ethnic minorities, and poorer patients are more likely 
to be exposed to the virus due to employment in essential industries and limited 
ability to telecommute or work from home [47]. Children, who make up 12–14% of 
all cases, are also seen to be affected more greatly in underrepresented racial and 
ethnic groups [6]. According to the American Academy of Pediatrics, children 
account for about 20% of newly identified cases each week; the majority of trans-
mission occurs from household exposure [6].

The primary means of transmission of SARS-CoV-2 is via the direct person-to-
person transmission of respiratory particles via large droplets and very fine aerosol 
particles [4]. Respiratory transmission appears to occur mainly through close-range 
contact of around six feet or less; the particles are produced by coughing, sneezing, 
or talking and are then inhaled by the uninfected person. Aerosol particles are small 
enough that they can remain suspended in the air for minutes to hours, and transmis-
sion of the virus from air farther than six feet from an infectious source is thought 
to be rare but can occur under specific circumstances, such as inadequate ventila-
tion, prolonged exposure, or increased exhalation of particles (from coughing, exer-
cise, singing) [4, 50]. Asymptomatic and presymptomatic transmission has been 
well documented [48]. Direct contact from contaminated hands which then touch 
the mucous membranes of the eye, nose, or mouth is another route of transmission. 
Fomite transmission from contaminated surfaces is not thought to contribute signifi-
cantly to new infections though the virus can remain viable on surfaces for extended 
durations [4, 49]. Furthermore, although SARS-CoV-2 has been detected in non-
respiratory specimens such as stool, other routes of transmission, such as fecal-oral 
or blood-borne, do not appear to be significant [4, 50].

Another factor to consider regarding transmission is the period of infectiousness 
and viral shedding. The incubation period is estimated to be between 4 and 7 days 
in most cases, with a range up to 14 days. The serial interval – the time between 
symptom development in one person and symptom development in a person they 
infect – appears to be between 3 and 8 days [51]. Viral shedding can be present 
1–3  days prior to onset of symptoms and may persist for weeks after recovery, 
though longer durations are consistent with shedding of viral debris rather than live 
virus capable of transmission [52]. Transmission is unlikely to occur 10 days after 
symptom onset in individuals without underlying immunocompromise and who 
have had either asymptomatic infection or mild-to-moderate illness. For patients 
who have experienced severe or critical illness or who are immunocompromised, 
transmission of virus may occur for up to 20 days after symptom onset [53].

K. M. Rogers et al.
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�Virology

SARS-CoV-2 is a member of the coronavirus family. Coronaviruses are enveloped 
positive-stranded RNA viruses. SARS-CoV-2 is from the same subgenus as the 
severe acute respiratory syndrome (SARS-CoV-1) virus but a different clade [7]. 
The RNA sequence is similar to two bat coronaviruses, and bats are likely the 
primary source of this zoonotic disease; however, the means by which SARS-
CoV-2 was initially transmitted to humans is still unknown [8]. SARS-CoV-2 and 
SARS-COV-1 use the same host receptor, angiotensin-converting enzyme 2 
(ACE2). The viruses bind to ACE2 through the receptor-binding domain of its 
spike protein [9].

Since the start of the pandemic, SARS-CoV-2 has evolved. While some muta-
tions have no impact on viral function, other variants have gained worldwide atten-
tion for their rapid emergence and greater risk of transmission. The new variants are 
named according to the Greek alphabet. The alpha variant (B.1.1.7 lineage) was 
first identified in the United Kingdom (UK) in late 2020. The alpha variant had 
more than a dozen mutations, including several specifically within the spike pro-
tein. Among these were the receptor-binding domain of the spike protein (N501Y) 
and a mutation which abuts the furin-cleavage site, an area thought to be involved 
in cell entry of SARS- CoV-2 [10]. The alpha variant is approximately 50% more 
transmissible than the original form of the virus [10]. There is also an increased 
severity seen in the alpha strain when examining hospitalization and case fatality 
rates [10].

The beta variant (B.1.351 lineage) was first identified in South Africa in late 
2020. Data from South Africa showed that the variant rapidly became the dominant 
strain, showing the possibility of increased transmissibility. This pattern was then 
seen in other countries, including the United States [11]. This mutation is in another 
region of the spike protein (E484K) [11].

The gamma variant (P.1 lineage) was identified in Japan in travelers from Brazil. 
Studies showed that this variant accounted for 42% of specimens in the Amazonas 
states of Brazil [12]. There are several mutations, including a few in the spike pro-
tein receptor-binding domain (N501Y, E484K, and K417T) [12]. Both the beta vari-
ant and the gamma variant have been shown to have significant impact on 
neutralization by some monoclonal antibody therapies [13].

The delta variant (B.1.617.2 lineage) was first identified in India in December 
2020 and has become the most prevalent variant in India as well as in the United 
States and UK [14]. Even more transmissible than the alpha variant, studies showed 
that such a large proportion of new SARS-CoV-2 infections were caused by delta 
that the alpha variant decreased. Furthermore, reports state that delta is associated 
with higher risk of hospitalization than alpha [15].

1  Clinical Approaches to the COVID-19 Pandemic
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�Presentation

�Children

Overall, COVID-19 appears to be milder in children than adults, but that does not 
exclude children from having severe cases [16]. A systematic review showed that 
symptoms in children may be unrecognized prior to diagnosis. However, in a case 
surveillance of 5188 children aged 0–9 years who tested COVID-19 positive, over 
60% had either fever, cough, or shortness of breath, while 10% had myalgia, 15% 
had headaches, and 14% had diarrhea [17]. Other symptoms included rhinorrhea, 
sore throat, nausea, vomiting, and abdominal pain. Only 1% had loss of smell or 
taste. Children aged 10–19 years had similar symptoms; however, up to 10% had 
loss of smell or taste and up to 42% had headache [17]. A meta-analysis of 9335 
children showed that fever was the most significant symptom, but other symptoms 
(excluding earlier list) included Kawasaki-like symptoms, conjunctivitis, and pha-
ryngeal erythema [18]. Multisystem inflammatory syndrome in children (MIS-C) 
has been reported in pediatric cases of COVID-19. This condition presents similarly 
to Kawasaki disease and/or toxic shock syndrome. Symptoms include persistent 
fever, hypotension, myocarditis, and rash; the diagnosis is supported by increased 
inflammation on laboratory findings [19]. MIS-C is more thoroughly discussed in 
the Chap. 8.

�Adults

For adult patients, fever, cough, myalgia, and headaches are the most commonly 
reported symptoms (20). Diarrhea, fatigue, anorexia, sore throat, and loss of smell/
taste are also common. Symptomatic infections may range from mild to critical, 
with dyspnea, hypoxemia, pneumonia, acute respiratory distress syndrome, dys-
rhythmia, cardiomyopathy, acute renal failure, neurologic complications, thrombo-
ses, and more [54]. Table 1.1 classifies presentation from mild to critical based on 
symptoms.

�Admission Criteria

One of the hallmarks of managing patients with COVID-19 is determining whether 
inpatient or outpatient care is appropriate and understanding disease severity to pro-
vide treatment accordingly.

In terms of disease severity, mild disease consisting of fever, malaise, cough, or 
upper respiratory symptoms, without evidence of respiratory failure, typically does 
not require hospitalization [20, 25]. Presence of lower respiratory symptoms such as 

K. M. Rogers et al.
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dyspnea raises concern for at least moderate severity disease [20]. General indica-
tions for emergency department evaluation and hospital admission include one or 
more of the following features: severe dyspnea, peripheral oxygen saturation on 
ambient air of ≤94%, or significantly altered mental status or other symptoms of 
hypoperfusion or hypoxia (e.g., falls, hypotension, cyanosis, anuria, chest pain) 
[20]. In addition to clinical considerations, there are social factors that might sup-
port earlier hospitalization such as patients in settings with more limited outpatient 
resources [20]. Patients may have infiltrates on chest imaging and still be considered 
to have moderate disease, but hypoxemia (oxygen saturation ≤94% on ambient air) 
and the need for supplemental oxygenation or ventilatory support indicate severe 
disease. In the United States, the National Institute of Health (NIH) suggests hospi-
talization for patients with any of the following: an oxygen saturation of <94% on 
room air, respiratory rate of >30 breaths/minute, PaO2/FiO2 <300 mmHg, or lung 
infiltrates >50% [20].

�COVID-19 Management

�General Therapy Guidelines

There are several important aspects to consider regarding therapy for COVID-19 
including but not limited to severity of disease, possible or confirmed coinfection, 
comorbidities, and ongoing investigations into the efficacy of novel treatments. It is 
also important to understand the pathophysiology of COVID-19. The earlier stage 
of the disease course is primarily driven by replication of SARS-CoV-2 [20]. The 
later stage is driven by an exaggerated immune/inflammatory response to the virus 

Table 1.1  Classification of COVID-19 symptoms, adapted from NIH [25]

Classification Signs/symptoms Site of care

Mild Any of the various symptoms of COVID-19 (including 
fever, malaise, cough, sore throat, diarrhea) without 
hypoxemia, dyspnea, or abnormal chest imaging

Outpatient

Moderate Evidence of lower respiratory disease (chest imaging, 
dyspnea, cough) but with SpO2 ≥ 94% on room air

Evaluate in emergency 
department
Consider admission or 
observation on a 
case-by-case basis

Severe Evidence of severe respiratory illness with any of 
these findings:
 �� SpO2 <94% on room air
 �� Respiratory rate >30 breaths/min
 �� PaO2/FiO2 <300 mmHg
 �� Lung infiltrates >50%

Admit to hospital

Critical Respiratory failure, septic shock, and/or multiple 
organ dysfunction

Admit to hospital
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that leads to extensive tissue damage. Based on this, it is understood that antiviral 
therapies have the greatest benefit early in the disease course, while immunosup-
pressive/anti-inflammatory therapies are more efficacious in the later stages of 
infection.

For both ambulatory and hospitalized patients who do not require supplemental 
oxygen, the NIH strongly recommends [AIIa] against use of dexamethasone or 
other glucocorticoids [25]. Remdesivir is approved for use in hospitalized patients 
only, not in the ambulatory population. In hospitalized patients with mild to moder-
ate disease, there is not sufficient data to support or refute routine use of remdesivir, 
but it may be considered in patients who are classified as high risk of deterioration 
or disease progression [25]. In hospitalized patients with severe or critical disease, 
it is recommended to use one of the following options: remdesivir, dexamethasone 
plus remdesivir, or dexamethasone [25].

Hydroxychloroquine and chloroquine received an initial emergency use authori-
zation (EUA) from the United States Food and Drug Administration (FDA) for 
treatment of patients with COVID-19. In June 2020, the FDA revoked its emergency 
use authorization (EUA) for these agents, given lack of clear benefit and potential 
toxic side effects [21]. It is recommended that hydroxychloroquine or chloroquine 
not be used to treat COVID-19 patients.

�Dexamethasone and Other Corticosteroids

Dexamethasone or other systemic glucocorticoids should be used in COVID-19 
patients with severe illness who require supplemental oxygenation or mechanical 
ventilation to maintain SpO2  ≥94%. Patients should be closely monitored for 
adverse effects such as opportunistic infection and hyperglycemia. Prophylactic 
treatment with ivermectin should be considered for patients at high risk of 
Strongyloides, most notably those from endemic tropical or subtropical regions. 
Typical therapy with dexamethasone is 6 mg IV or oral daily. Duration of therapy 
with corticosteroids should not exceed 10  days [25]. NIH does not recommend 
either for or against the use of inhaled corticosteroids (e.g., budesonide) in the man-
agement of COVID-19 [25].

�Remdesivir

Remdesivir is an antiviral therapy that inhibits viral replication and has in  vitro 
activity against SARS-CoV-2. It is the only drug approved by the FDA for treatment 
of COVID-19  in hospitalized adults and children 12  years or older. The recom-
mended adult dose is 200 mg intravenously (IV) on day 1 followed by 100 mg IV 
daily for 5 days total or until the patient is stable for discharge, whichever is sooner. 
Remdesivir is not recommended in patients with an estimated glomerular filtration 
rate (eGFR) <30 mL/min per 1.73 m2 because of potential for renal accumulation 
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and toxicity unless the benefit outweighs the risk. Liver enzymes should be checked 
before and during remdesivir administration; alanine aminotransferase elevations 
>10 times the upper limit of normal should prompt consideration of remdesivir 
discontinuation. The optimal role of remdesivir remains uncertain, and some guide-
line panels (including the World Health Organization) suggest not using it in hospi-
talized patients because there is no clear evidence that it improves patient-important 
outcomes for hospitalized patients. In a meta-analysis of four trials that included 
over 7000 patients with all severities of COVID-19, remdesivir did not reduce mor-
tality (OR 0.9, 95% CI 0.7–1.12) or need for mechanical ventilation (OR 0.90, 95% 
CI 0.76–1.03) compared with standard of care or placebo [35, 41].

�Antibody Therapy

Convalescent plasma obtained from individuals who have recovered from COVID-19 
may provide passive antibody-based immunity [23, 24]. Convalescent plasma has 
potential clinical benefit when given early in the course of disease and may have 
notable value for individuals with antibody production deficiencies [23, 24]. 
However, there is a lack of evidence for use of convalescent plasma in patients with 
severe or critical disease [23, 24]. In the United States, EUA has been granted for 
high-titer convalescent plasma among hospitalized patients with COVID-19 who 
are early in the course of disease or have impaired humoral immunity [23, 24]. 
Nonetheless, treatment of hospitalized patients with convalescent plasma is not rec-
ommended outside of clinical trials [23, 24].

Anti-SARS-CoV-2 monoclonal antibodies including bamlanivimab, sotrovimab, 
and casirivimab-imdevimab have each received EUAs from the FDA for treatment 
of nonhospitalized high-risk patients age >12  years with mild-to-moderate 
COVID-19. The NIH recommends use of a monoclonal antibody infusion to treat 
nonhospitalized patients with mild or moderate COVID-19 who are at high risk of 
progression and for postexposure prophylaxis in high-risk individuals [25]. SARS-
CoV-2 variants (alpha, beta, gamma, delta) have shown marked differences in sus-
ceptibility to the authorized monoclonal antibodies, and choice of agent should be 
tailored to the prevalent SARS-CoV-2 variant at the time of therapy [25].

�Other Therapies

Baricitinib (a Janus kinase inhibitor) and tocilizumab (an interleukin-6 inhibitor) 
are immunomodulators which have shown some mortality benefit in severe and 
critical COVID-19, and either may be used as adjunctive therapy for hospitalized 
severely ill patients. NIH recommends against the use of baricitinib in combination 
with tocilizumab due to the elevated risk of opportunistic infection [25]. Baricitinib 
is an oral medication which is dose-dependent on renal eGFR. Duration of therapy 
is up to 14 days or until the patient is ready for hospital discharge, whichever is 
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sooner. Tocilizumab is dosed as a single IV dose 8 mg/kg of actual body weight, and 
a second dose may be considered if no clinical improvement is observed in the first 
8 hours after therapy. NIH recommends against the use of JAK inhibitors other than 
baricitinib and tofacitinib (e.g., ruxolitinib) and against the use of IL-6 monoclonal 
antibodies (siltuximab).

Hospitalized patients with COVID-19 should receive routine prophylactic dose 
anticoagulation for prevention of venous thromboembolism (VTE), unless contrain-
dicated. Patients on full-dose anticoagulation for chronic medical conditions or 
acute indications should continue therapy. Clinical trials (ATTACC) are ongoing to 
investigate the role of higher-than-prophylactic dose anticoagulation and antiplate-
let agents in hospitalized patients with COVID-19. NIH recommends against the 
use of anticoagulants or antiplatelets for COVID-19 in nonhospitalized patients or 
in patients who are discharged from the hospital [25–27].

Since the onset of the pandemic, numerous therapies have been proposed and 
investigated for the management of COVID-19 but have failed to show efficacy in 
clinical trials while demonstrating potential for harm. Additionally, several medica-
tions have been proposed as having a potential role in the severity of COVID-19 and 
are routinely discontinued upon diagnosis.

NIH does not recommend either for or against SARS-CoV-2-specific immuno-
globulins, GM-CSF inhibitors (granulocyte-macrophage colony-stimulating factor 
inhibitors), vitamin C, vitamin D, zinc, or fluvoxamine (SSRI). NIH recommends 
against the use of the following specifically for the treatment of COVID-19: chloro-
quine/hydroxychloroquine, zinc dosed above dietary recommendations, azithromy-
cin, ivermectin, colchicine, interferons, nonspecific intravenous immunoglobulin 
(IVIG, non-SARS-CoV-2 specific), Bruton’s tyrosine kinase inhibitors (e.g., ibruti-
nib), lopinavir/ritonavir and other HIV protease inhibitors, IL-6 monoclonal anti-
bodies (siltuximab), interleukin-1 inhibitors (canakinumab, anakinra), low-titer 
convalescent plasma, statins, ACE inhibitors or angiotensin receptor blockers, 
famotidine, or nitazoxanide [25]. NIH recommends against the routine discontinu-
ation of a patient’s inhaled corticosteroids, statins, NSAIDs, acid-suppressive ther-
apy (PPI, H2RA), ACE inhibitors, or ARBs specifically for COVID-19 unless 
otherwise warranted by clinical condition.

�Treatment of Coinfections

The clinical features of seasonal influenza and COVID-19 overlap, and coinfection 
with both is possible. The NIH recommends empiric therapy for influenza for 
patients hospitalized with suspected or documented COVID-19 in locations where 
influenza virus is prevalent [25]. Antiviral therapy for influenza should be discontin-
ued if molecular testing for influenza is negative from upper respiratory tract speci-
mens in non-intubated patients and from both upper and lower respiratory tract 
specimens in intubated patients [25].

For patients with documented COVID-19, empiric therapy for bacterial pneumo-
nia is not recommended because bacterial superinfection does not appear to be a 
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prominent feature of infection [25]. Empiric treatment for bacterial pneumonia may 
be reasonable in patients with documented COVID-19 if there is clinical suspicion for 
concomitant bacterial infection. If empiric antibiotic therapy is initiated, a microbial 
diagnosis should be made (e.g., sputum Gram stain and culture or urinary antigen 
testing), and the need to continue antibiotic therapy should be reevaluated regularly.

�Management of Complications

Complications of COVID-19 are varied and may include secondary bacterial pneu-
monia, pulmonary embolism, or myocardial inflammation. For patients who have 
experienced cardiopulmonary symptoms during their disease course, a computed 
tomography (CT) scan of the chest can be performed at 12 weeks if radiographic 
imaging shows persistent abnormalities [25]. This timeline is variable considering 
that patients may have other underlying factors for disease, for example, malignancy 
or interstitial lung disease. Cardiac testing should include an electrocardiogram 
(ECG), and if needed, extended Holter monitoring. Transthoracic echocardiograms 
(TTE) are not routinely performed unless there is a suspicion for myocarditis. 
Management for cardiopulmonary symptoms includes optimization of any current 
medications, breathing exercises including incentive spirometry and awake self-pron-
ing, and consideration of steroids, particularly in cases of organizing pneumonia [21].

Acute respiratory distress syndrome (ARDS) is another significant complication 
of COVID-19. ARDS presents in approximately 42% of patients with COVID-19 
pneumonia, with a majority of these patients requiring intensive care [22]. 
Management for ARDS due to COVID-19 focuses on ventilation, with particular 
success with prone positioning, which allows homogenous aeration of the lungs 
[22]. Success with prone ventilation is seen when it is initiated early in the disease 
course and for >12 hours per day [22]. The Society for Critical Care Medicine rec-
ommends therapy with supplemental oxygen to maintain SpO2 92–96%, which can 
be administered via nasal cannula, face mask, high-flow nasal cannula, or noninva-
sive positive pressure ventilation (NIPPV) with the use of appropriate safety mea-
sures and personal protective equipment (PPE). Intubation and mechanical 
ventilation may be considered if clinical worsening occurs [56].

Severe acute kidney injuries (AKI) have been found in 20–31% of COVID-19 
patients, particularly in those who require mechanical ventilation [24]. Standard 
management for AKI should be initiated in these patients, for example, avoidance 
of nephrotoxic agents, optimization of volume, and consideration of renal replace-
ment therapy [28]. One study found that patients who develop AKI from COVID 
have a low recovery rate when compared to non-COVID AKIs, with a third of 
patients not recovering to their baseline kidney function [29].

Diabetic ketoacidosis has been observed in some patients without a prior diagno-
sis of diabetes, either during infection with COVID-19 or weeks to months after the 
resolution of symptoms [24]. Testing for type 1 diabetes autoantibodies should be 
obtained for patients without type 2 diabetes risk factors. Patients can also present 
with incidental thyrotoxicosis due to COVID-induced thyroiditis [24]. These 

1  Clinical Approaches to the COVID-19 Pandemic



10

patients can be treated with corticosteroids but should also be evaluated for new-
onset Graves’ disease.

COVID-19 is associated with coagulopathy and thrombotic events, and investi-
gations are ongoing to determine if these events occur at higher-than-expected rates 
[30]. One study showed that COVID-19 has similar rates of thrombosis as hospital-
ized patients with identical levels of critical illness [31]. Initial elevated D-dimer 
levels as well as elevated inflammatory markers are associated with bleeding com-
plications, thrombosis, and death [31]. On August 4, 2021, the New England Journal 
of Medicine published results of the ATTACC trial, which provided evidence that 
full-dose anticoagulation in severely ill (but not critically ill) hospitalized patients 
may reduce the progression to organ support, such as mechanical ventilation, and 
improved patient’s chances of leaving the hospital. At this time, NIH and other 
guideline bodies continue to recommend routine prophylactic dose anticoagulation 
for prevention of venous thromboembolism (VTE) in hospitalized COVID-19 
patients, unless contraindicated. NIH recommends against the use of anticoagulants 
or antiplatelets for COVID-19  in nonhospitalized patients or in patients who are 
discharged from the hospital [25].

�Discharge from the Hospital

Similar to most other health conditions, the guidelines for discharging a patient with 
COVID-19 vary on a case-by-case basis at the discretion of the medical provider 
and team.

Requirement for infection control should not prevent discharge if the patient can 
appropriately self-isolate at home. Patients older than 65 years, those with underly-
ing medical comorbidities, and those being discharged to a nursing facility have 
been associated with an increased risk of readmission following hospitalization 
[25]. Patients with COVID-19 should receive outpatient follow-up via telehealth or 
an in-person visit following discharge from the hospital. Vaccination should be con-
sidered prior to hospital discharge for all patients, including those hospitalized with 
COVID-19. Contraindications to vaccination prior to hospital discharge include 
receipt of antibody therapy (convalescent plasma or monoclonal antibodies sotro-
vimab and casirivimab-imdevimab). For those who have received passive antibody 
therapy, vaccination can be administered after 90 days.

�Vaccination

Vaccination is the most effective way to prevent SARS-CoV-2 infection and 
COVID-19 disease and complications [46]. Two mRNA vaccines (Pfizer-BioNTech 
BNT162b2 and Moderna mRNA-1273) are available. BNT162b2 is a two-dose 
series FDA approved for individuals aged 16 years and older. The FDA has issued 
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an EUA for BNT162b2 for individuals 12 years and older, for the two-dose Moderna 
mRNA-1273 series in individuals 18 years and older, and for a single-dose human 
adenovirus vector vaccine (Johnson & Johnson/Janssen) Ad25.COV2.S for those 
18 years and older.

In large placebo-controlled trials, the two-dose mRNA vaccines have shown 
>90% effectiveness for preventing symptomatic COVID-19 and >95% effective-
ness at preventing severe COVID-19 after completion of the two-dose series. The 
single-dose Ad25.COV2.S was 66% effective in preventing moderate to critical 
COVID-19.

CDC has recommended a third dose vaccine booster for individuals who have 
received either of the mRNA vaccines for several populations. For immunocompro-
mised people (active cancer treatment, organ or stem cell transplant recipient, 
immunodeficiency conditions, or treatment with immunosuppressants), CDC rec-
ommends a third dose of the same mRNA vaccine product at least 28 days after the 
second dose of either BNT162b2 or mRNA-1273 [25]. For people who have 
received either of the mRNA vaccines who are over 65 years, people age 18 or older 
who reside in long-term care, have underlying medical conditions, or who work in 
high-risk settings, CDC has recommended a booster dose of the same mRNA vac-
cine (BNT162b2 or mRNA-1273) 6  months or more after the initial series. For 
individuals who received the single-dose Ad25.COV2.S, CDC recommends booster 
doses after two months for those 18 years and older [55].

�Special Considerations

�Psychiatric Complications of COVID-19

The COVID-19 pandemic has been linked with the presentation of psychiatric 
sequela both patients affected by COVID-19 as well as health-care workers caring 
for those affected. This section aims to serve as a concise presentation of some of 
the data regarding possible cognitive and psychiatric side effects, both acute and 
chronic, associated with the COVID-19 pandemic, as well as to highlight the need 
for more research in this area.

While currently limited by the sparse number of studies directed at the psychiat-
ric sequelae of the ongoing COVID-19 pandemic, retrospective and cross-sectional 
studies as well as analysis of past coronavirus pandemics suggest that individuals 
with COVID-19, as well as health-care workers, are at an increased risk of experi-
encing psychiatric symptoms [32, 33].

Little information is available regarding long-term psychiatric complications 
among patients affected by COVID-19. However, analysis of previous coronavirus 
pandemics, specifically Middle East respiratory syndrome (MERS) and severe 
acute respiratory syndrome (SARS), suggests that a significant number of patients 
affected by COVID-19 will develop psychiatric disorders or symptoms during the 
course of their disease [34]. Among patients hospitalized with MERS or SARS, 
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there was a greater than 5% chance of experiencing any of the following: aggres-
sion, altered consciousness, auditory hallucinations, confusion, and memory impair-
ment. Additionally, it may be possible that the existence of a preexisting psychiatric 
illness may lead to the development of novel comorbid psychiatric disorders or 
symptoms [35]. Furthermore, there may be an association between the severity of 
COVID-19 infection and the development of psychiatric symptoms. A meta-analysis 
of critically ill patients being treated for various illnesses revealed that 1 year after 
treatment, 20–40% reported the manifestation of clinically significant symptoms, 
including anxiety, post-traumatic stress disorder (PTSD), and symptoms of depres-
sion [36].

While there may not be an abundance of data demonstrating the long-term psy-
chiatric effects of COVID-19, there have been multiple studies demonstrating some 
of the acute neurologic and psychiatric complications. Especially in the acute phase 
of COVID-19, there appears to be an association between infection and the develop-
ment of neuropsychiatric symptoms. In a study with 144 infected patients, it was 
found that anxiety was present in 35% of participants while depressive symptoms 
were present in 28% [37]. Additionally, a retrospective analysis involving 214 
patients hospitalized with COVID-19 demonstrated central nervous system mani-
festations in 25% [38].

Health-care workers exposed to COVID-19 may also experience psychiatric 
symptoms. A cross-sectional study consisting of over 1200 physicians, nurses, and 
other frontline health-care personnel operating from hospitals in China showed the 
following prevalence of symptoms: anxiety 45%, depression 50%, insomnia 34%, 
and traumatic stress 71% [32]. Additionally, a review of 59 studies regarding viral 
outbreaks (including past SARS and current COVID pandemics) was undertaken in 
order to identify protective factors and risk factors for the development of psychiat-
ric symptoms. The strongest identified risk factor for the development of psychiatric 
symptoms was found to be the degree of contact with affected patients. Other risk 
factors included prior history of a psychiatric disorder and a perceived lack of orga-
nizational support [39]. On the other hand, the strongest protective factor was access 
to adequate personal protective equipment (PPE). Other protective factors included 
adequate time off from work and supportive peers [39]. This highlights the impor-
tance of organizational structure in employee mental health.

The COVID-19 pandemic appears to be responsible for a number of psychiatric 
complications in multiple populations. Therefore, it is important to determine effec-
tive ways of mitigating or treating the psychiatric sequelae of this pandemic. As a 
general paradigm, “stepped care” may be an effective way to distribute care in a 
cost-efficient manner. This principle relies on using the fewest possible resources to 
the greatest effect and is accomplished by delivering the least resource-heavy option 
first before “stepping up” to more intensive treatment. For example, individuals 
experiencing a mild degree of symptoms may benefit from self-help (whether 
clinician-guided or pure self-help), cognitive behavioral therapy (CBT), group ther-
apies, or the option of seeing a mental health professional if the individual has 
additional concerns.
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For individuals with moderate or severe psychiatric symptoms, more intensive 
treatments such as interpersonal therapy and counseling are available based on the 
discretion of either the general practitioner or a mental health professional.

�Antenatal Care and Pregnancy Issues

�Changes to Regular Prenatal Care

Patients should be assessed based on their pregnancy risk factors, including comor-
bidities, and the necessity of in-person visits [40]. Modifications to the regular pre-
natal care schedule involve reducing the number of in-person visits, laboratory tests, 
and ultrasounds or scheduling appointments in groups that would occur during the 
same visit or on the same day. Patients could opt to perform their genetic screening 
using cell-free DNA blood screening instead of the combined screening method to 
reduce lab and office visits. Additionally, those with telehealth capabilities and 
home blood pressure cuffs can take their blood pressure measurements at home and 
see their clinician through telehealth to reduce in-person visits.

Unvaccinated women can also safely receive the COVID-19 vaccine before or 
during pregnancy, especially if they are at higher risk of exposure to the virus or at 
a higher risk of having severe disease. If vaccination is performed while pregnant, it 
may be administered with other routine vaccinations without requiring a time sepa-
ration [40].

�Implications for Pregnant and COVID-19-Positive Patients

Women should not alter reproductive decisions based on COVID-19 concerns as 
congenital infection is unlikely. In utero and intrapartum transmission or ascending 
infection is uncommon. Similarly, the risk of first- or second-trimester miscarriages 
does not appear to be increased [40].

There are mixed data regarding the rate of stillbirth. Data from 12 countries, 
including the United States and UK, reported similar rates of intrauterine fetal death 
rates in those with confirmed or suspected infection and national population-based 
data. However, another study in the United States showed the stillbirth rate in preg-
nant patients hospitalized with COVID-19 was approximately 3%, compared to 
0.4–0.5% among the overall population [40]. This increase is generally attributed to 
severe and critical maternal illness, disruptions in prenatal care, or a higher inci-
dence of home birth. Transient elevations in lupus anticoagulant levels have also 
been found in patients with COVID-19. Because the rate of stillbirth is generally 
quite low, the increase may simply be because of sensitivity to random varia-
tion [40].

Classification of disease severity follows the NIH categories for nonpregnant 
women. Pregnant women are more likely to be asymptomatic than nonpregnant 
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women of reproductive age. For those that are symptomatic, common symptoms are 
comparable to nonpregnant women and include cough, headache, myalgias, fevers, 
sore throat, and shortness of breath [41]. As some of these symptoms overlap with 
common pregnancy complaints, it is important to consider COVID-19 in afebrile 
symptomatic patients. Similarly, laboratory and chest imaging reveal similar results 
in pregnant and nonpregnant patients. Elevated C-reactive protein, lymphopenia, 
and leukocytosis are the three most common findings from blood work, with 
ground-glass opacities in the lungs found on CT [41].

Pregnancy does not increase the risk of acquiring COVID-19 infection but 
appears to worsen the clinical course of infection. While over 90% of infected preg-
nant women will recover from infection without requiring hospitalization, patients 
may deteriorate rapidly. Symptomatic pregnant patients are at increased risk of 
severe disease and death, while women greater than 35 years of age or with obesity 
or preexisting medical conditions are at the highest risk of adverse outcomes. CDC 
reports found pregnant women are at increased risk of ICU admission, invasive 
ventilation, ECMO requirement, and death compared to nonpregnant women [40]. 
Complications from infection are comparable to nonpregnant women. Therefore, 
pregnant hospitalized patients with severe or critical disease should be cared for by 
a multispecialty team at a facility with obstetric services and an adult ICU.

Patients should be admitted to the hospital if they develop a comorbid condition 
that requires admission, fever >39C resistant to acetaminophen, or symptoms of 
moderate, severe, or critical disease [42].

Respiratory support for patients with severe disease should be focused on mater-
nal oxygenation saturation remaining at or above 95% or maternal PaO2 greater than 
70 mmHg to maintain a favorable diffusion gradient across the placenta. Prone posi-
tioning, often used in the ICU for patients with severe disease, may be used in 
pregnant patients in the latter half of pregnancy as long as padding is placed above 
and below the uterus to avoid aortocaval compression [40].

The preferred treatment for fevers and pain is acetaminophen although NSAIDs 
may be used at the lowest effective dose and require monitoring for fetal complica-
tions, such as oligohydramnios or premature closure of the ductus arteriosus. In 
patients who meet the criteria for use of glucocorticoids for treatment of COVID-19 
and to induce fetal lung maturity, the usual doses of dexamethasone (4 doses of 
6 mg intravenously, 12 hours apart) may be used [40].

Primary antiviral treatment should start with remdesivir, which may be used 
without restriction in COVID-positive pregnant patients. Baricitinib, a JAK inhibi-
tor often used with remdesivir in hospitalized patients, along with tocilizumab and 
sarilumab, IL-6 antagonists used with dexamethasone inpatient, should only be 
used after shared decision-making has occurred with the patient. They are not rec-
ommended for primary treatment as there is a concern for placental transfer, and 
their use should be considered after comparing the maternal benefit to fetal risks, 
such as increased rate of preterm birth [43]. Ribavirin should be completely avoided 
as it is a known teratogen [40].

Prophylactic anticoagulation is recommended for pregnant women hospitalized 
with severe disease. For those unlikely to deliver within a few days, prophylactic or 
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intermediate dose LMWH can be used. Unfractionated heparin is preferred for 
patients who may imminently deliver because of its ease of reversal compared to 
LMWH or for those with contraindications to LMWH. If all pharmacologic antico-
agulation is contraindicated, intermittent pneumatic compression should be 
used [40].

Outpatient follow-up for pregnant patients should be scheduled within a few 
days of discharge. Fetuses should be monitored for suboptimal growth, which is a 
theoretical risk of placental insufficiency because of vascular malperfusion, which 
can occur secondary to infection. Patients with confirmed COVID-19 infection in 
the first or second trimester should have a detailed morphology scan at 18–23 weeks 
of gestation. There should also be at least one ultrasound with amniotic fluid volume 
in the third trimester, occurring at least 14 days after symptoms resolve or 21 days 
from prior fetal biometry ultrasound [40].

�Labor and Delivery

Hospitals and registered birthing centers are still safer alternatives for delivery than 
home births. Similar to processes for nonpregnant patients, guidelines involve 
screening patients for symptoms, patient and visitor mask use, and proper use of 
PPE by health-care personnel [40].

COVID-19 infection is not an indication to alter the delivery plan in patients who 
are asymptomatic or without severe disease, and there is no association with adverse 
perinatal outcomes in these patients. Methods of induction can include outpatient 
mechanical cervical ripening with a balloon catheter to prevent facility exposure or 
inpatient use of two methods to decrease the time from induction to birth [40].

For patients with severe or critical infection, delivery modifications are deter-
mined on a case-by-case basis. These infections are associated with an increased 
risk of preterm labor, preterm rupture of membranes, abnormal fetal heart rate pat-
terns, and cesarean section, which may all result from fever and hypoxemia [40, 44]. 
Many physiologic changes of pregnancy can affect pulmonary function, including 
increased oxygen consumption, decreased functional residual capacity, and exces-
sive uterine distention which may occur with multi-fetal gestations or polyhydram-
nios. While induction of labor may be performed safely, it is often not ideal for 
patients intubated in the OR or ICU; therefore, a C-section is recommended for 
these patients [40].

Patients under 32 weeks gestational age (GA) should not deliver, and maternal 
supportive care and fetal monitoring should progress as long as the patient remains 
stable or improving. For non-intubated patients without severe disease, delivery is 
indicated after 32 weeks to prevent respiratory deterioration. For those with severe 
disease who are intubated, delivery may be considered after 32 weeks if their clini-
cal status is stable, worsening, or if they have refractory hypoxemic respiratory 
failure [40].

The labor course and fetal monitoring can progress as normal in patients that are 
not severely ill. There is no benefit for oxygen supplementation in non-hypoxemic 
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mothers as there has been no proven benefit for the fetus [42]. Expectant mothers 
hospitalized with normal oxygenation levels can undergo once- or twice-daily fetal 
nonstress tests (NSTs) [40]. However, if a patient has pneumonia with suspected or 
confirmed COVID-19 infection or is unstable, continuous electronic fetal monitor-
ing is recommended [40, 44]. This may be deferred if the parents would not opt for 
an emergency C-section if non-reassuring fetal heart tones develop [40]. The dif-
ferential for patients with intrapartum fever should include COVID-19 infection and 
the usual diagnoses like chorioamnionitis and epidural fever [44].

Pharmacological treatment during labor and delivery can continue unmodified 
for COVID-positive patients. Neuraxial anesthesia is not contraindicated and is rec-
ommended to reduce cardiopulmonary stress from maternal pain and anxiety, which 
can reduce the risk of viral particle spread and is useful if delivery progresses to an 
emergency C-section. It is not recommended to use nitrous oxide systems in sus-
pected or confirmed COVID-19 patients as there is uncertainty regarding these sys-
tems’ ability to adequately filter viral particles [44].

If magnesium sulfate is administered, patients who are not intubated but suffer-
ing from respiratory compromise should be monitored for respiratory paralysis, a 
sign of magnesium toxicity. Maternal-fetal medicine and pulmonary critical care 
specialists should be consulted if magnesium is administered to intubated patients 
as the first sign of toxicity could be cardiac arrhythmias. Magnesium should also be 
renally dosed if the patient has a suspected COVID-induced kidney injury [44].

The second stage of labor may involve more viral particle spread, and personnel 
should increase their PPE to include airborne precautions. There are no recom-
mended modifications to delayed cord clamping, cord blood banking, or skin-to-
skin protocols. However, infected mothers should continue to wear face masks and 
practice hand hygiene with infants.

Management of the third stage of labor is unchanged although some clinicians 
prefer to avoid tranexamic acid use for the management of postpartum hemorrhage 
in COVID-19-positive or COVID-19-suspected patients because of the underlying 
hypercoagulable state [45].

�Postpartum Care

In the immediate postpartum period, there is no need to room the mother and infant 
separately although COVID-positive mothers should use proper hand hygiene, wear 
masks, and safely distance from the child where possible. Separation should only be 
considered if the mother is too ill to care for the child as for most families, continued 
separation after discharge is highly unlikely. These precautions can be discontinued 
when the mother is greater than 10 days from positive test result if asymptomatic or 
from the first symptom or over 24 hours since last fever [44].

COVID-19 status does not alter postpartum analgesia options. As in pregnancy, 
acetaminophen remains the preferred antipyretic agent although there are no restric-
tions to NSAID use if clinically indicated [44].
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Asymptomatic or mildly symptomatic mothers do not require anticoagulation. 
COVID-19-positive mothers with severe disease should have venous thromboem-
bolism prophylaxis using low molecular weight heparin or unfractionated heparin. 
Both are compatible with breastfeeding and may be discontinued before dis-
charge [44].

Infants of mothers with confirmed or suspected COVID infection should be 
tested twice using reverse transcriptase PCR at 24 hours and 48 hours of age as viral 
fragments transmitted during delivery and the postnatal environment can cause an 
initial false-positive result.

The risk of viral transmission through breast milk is very low, and so breastfeed-
ing should still be encouraged because of the benefits to mother and infant. However, 
if the infant is formula-fed and the mother is COVID-positive, another caregiver 
should feed the child [44].

Patients without COVID-19 should be discharged as early as possible to reduce 
the risk of acquiring infection, while those with COVID-19 should be discharged 
based on clinical assessment. All patients should receive the COVID-19 vaccine, 
including breastfeeding mothers, as antibodies from the vaccine are transmitted to 
the infant with no adverse effects [44].

�Conclusion

SARS-CoV-2 is a highly contagious virus that can affect almost any system in the 
body. New developments in understanding its transmissibility, management, and 
sequelae are unfolding almost daily. However, no medical publication in 2021 
would be complete without a snapshot of the current status of this pandemic. The 
virus continues to mutate to more contagious, and therefore more dangerous, strains. 
The best path forward through this pandemic is vaccination against SARS-CoV-2 
for all those who are eligible.
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Chapter 2
Management of Inflammatory Bowel 
Disease

Gregory Gaspard, Samir Hussaini, Dileep Mandali, and Ethan Lieberamn

�Introduction

Inflammatory bowel disease (IBD) describes chronic, relapsing inflammatory disor-
ders of the gastrointestinal (GI) tract, likely due to an abnormal immune response to 
enteric flora. The two most common types are Crohn’s disease (CD) and ulcerative 
colitis (UC), each with its own distinct characteristics. CD may affect the entire GI 
tract, from mouth to anus, but classically affects the ileum or the distal part of the small 
intestine, whereas UC classically affects the rectum and extends in a continuous fash-
ion, proximally through the colon; it spares the small intestine and everything above.

Treatment and management of IBD are aimed at bringing the disease into a state 
of remission and sustaining that state for as long as possible. IBD typically presents 
in an inpatient setting during an acute flare or due to a complication of the disease 
process. A flare is described as the reappearance of symptoms due to active disease-
related inflammation, and the most common symptoms at presentation include:

•	 Increased frequency and urgency of bowel movements (BMs)
•	 Bloody BMs
•	 Abdominal pain
•	 Nausea, vomiting, and diarrhea
•	 Reduced appetite
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Several factors can cause a flare or worsen existing symptoms. These include:

•	 Inefficacy of IBD medications due to medication resistance, inadequate dosing, 
antidrug antibodies, and/or nonadherence to treatment

•	 Infection
•	 Stress
•	 Dietary factors
•	 Smoking
•	 Antibiotics
•	 Nonsteroid anti-inflammatory drugs (NSAIDs)

An exacerbation of symptoms warrants an evaluation of the cause of ongoing 
issues. The nature and process of evaluation for both CD and UC are discussed later 
in the chapter.

�Factors Causing IBD Flares

A large percentage of Americans use NSAIDs to relieve headaches, fever, musculo-
skeletal issues, and other common body discomforts. People with IBD are cau-
tioned against the use of NSAIDs due to its induced GI toxicity through several 
mechanisms: increased mucosal permeability, intracellular adenosine triphosphate 
(ATP) depletion, and formation of drug-enterocyte adducts [1]. However, the most 
discussed mechanism of NSAID-induced GI toxicity is the effect on prostaglandin 
synthesis. Prostaglandins are pivotal in maintaining the microcirculation and modu-
lation of the gastroenteric immune system. Experimental models have shown that 
inhibition of COX1, COX2, and their prostaglandins (E2, F2A, and D2) resulted in 
the development of intestinal ulcers, exacerbation of dextran sulfate sodium-induced 
colitis, and frequent flares of IBD [1].

Smoking is implicated in both the development of CD and in subsequent flares. 
Those who regularly smoke tend to have increased severity of disease, reduced 
response to medical treatment, and an increased risk of disease complications. The 
pathogenesis of CD through smoking is thought to be due to generation of reactive 
oxygen species and their effects on the immune system by intensifying vasodilation 
in chronically inflamed GI microvasculature [2]. Paradoxically, smoking is consid-
ered a protective factor for UC. This is potentially due to nicotine and/or its by-
product, cotinine, having an immunomodulatory effect that leads to decreased 
production of pro-inflammatory cytokines through the activation of nicotinic recep-
tors α7 in macrophages and dendritic cells. However, this benefit was only observed 
in mild to moderate UC, whereas smoking has shown to increase the activity of 
disease in severe UC [2].

Recent studies show that chronic stress, depression, and even adverse life events 
may increase the likelihood of IBD flares. The damaging effects of stress on the gut 
involve a comprehensive integrated interaction among the neuronal, endocrine, and 
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immune systems. Stress contributes to the development of IBD via dysbiosis, altera-
tions in intestinal permeability and mobility, and release of inflammatory factors by 
activating the brain-gut axis, hypothalamic pituitary-adrenal axis (HPA axis), auto-
nomic nervous system (ANS), and enteric nervous system (ENS) [3]. In the HPA 
axis, the main culprit is corticotropin-releasing factor, which increases inflamma-
tion by activating mast cell degranulation and increasing tumor necrosis factor-
alpha (TNF-α) and protease production, thereby damaging the intestinal barrier. 
Stress also activates the sympathetic part of the ANS, leading to increased produc-
tion of catecholamines and inhibition of the vagus nerve, which is responsible for 
intestinal inflammation attenuation by activating cholinergic enteric neurons that 
have inhibitory effects on macrophages in the muscularis externa [3, 4]. 
Catecholamines induce increased intestinal inflammation through increased activa-
tion of inflammatory nuclear factor kB. Stress also induces dysbiosis by abundance 
reduction in Lactobacillus, leading to opportunistic infections, notably Shigella 
flexneri and Campylobacteri jejuni. This also alters the functionality of proteins 
constituting the gut flora; specifically, this inhibits nucleotide-binding oligomeriza-
tion domain-like receptors (NOD-like receptors) and pyrin domain containing 
(NLRP)-6 inflammasome, leading to inflammation of the intestine [3]. Increased 
intestinal permeability through inflammation further causes immune dysregulation 
by allowing microbiota to cross the gut-epithelial barrier and activating the innate 
immune system.

Dietary causes of IBD flares have several plausible mechanisms including altera-
tions in gut microbiome, dietary antigen presentation, and mucosal immune system 
and epithelial barrier function. Two theories attempt to highlight the etiology of 
diet-induced IBD. The “cold chain hypothesis” suggests that prolonged refrigera-
tion of food promotes growth of psychotropic pathogens such as Yersinia and 
Listeria, which have been identified in patients with CD [5]. The “hygiene hypoth-
esis,” on the other hand, suggests that reduced exposure to various enteric organisms 
in early childhood due to hygienic practices results in an ineffective and aberrant 
immune response, triggering IBD later in life. A high fermentable oligosaccharides, 
disaccharides, monosaccharides, and polyols (FODMAP) diet has been associated 
with increased gastrointestinal symptoms since these substances are poorly 
absorbed, draw water, and ferment in intestines causing abdominal bloating and 
distension, crampy pain, flatulence, and diarrhea [5].

�Crohn’s Disease

�Presentation of Crohn’s Disease Flares

CD can affect the entire GI tract. It generally involves full-thickness or transmural 
inflammation with deep fissuring ulcers. Granulomatous lymphoid aggregates can 
be seen. Based on the location of active disease, patients may also present with 
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symptoms of enteritis related to small bowel inflammation, colitis related to large 
bowel inflammation, bowel obstruction due to fibrotic or inflammatory structuring 
disease, and complications such as fistulas and abscesses [6].

“Enteritis” is defined as inflammation of the small intestine, whereas “colitis” is 
defined as inflammation of the colon. In CD, enteritis is more common with approx-
imately 80% of patients presenting with small bowel involvement. One-third of 
patients with CD have isolated ileitis. About 50% of patients present with involve-
ment of both the ileum and colon (ileocolitis). About 20% of patients have disease 
limited to the colon, with half of them sparing the rectum. About a third have peri-
anal disease [7].

The cardinal symptoms of CD include abdominal pain, diarrhea (typically non-
bloody), weight loss, and fatigue. A patient may present specifically with right 
lower quadrant (RLQ) pain due to involvement of ileum; however, CD can often 
lead to localized pain in other areas of the abdomen due to formation of fibrotic 
strictures leading to small bowel obstruction or less commonly colonic obstruc-
tion [7]. Intermittent diarrhea can result from excessive fluid secretion and lack of 
fluid absorption by inflamed bowel, bile salt malabsorption due to ileitis, and 
enteroenteric or enterocolic fistulas leading to bypass of segments of bowel. 
Additionally, patients with predominant colitis may have grossly bloody bowel 
movements [7].

The transmural nature of inflammation in CD can create sinus tracts, which are 
responsible for fistula and abscess formation. Fistulas are connections between two 
epithelial-lined organs, and in CD, they may connect one segment of bowel to 
another (enteroenteric), bowel to bladder (enterovesical), bowel to vagina (entero-
vaginal), and/or bowel to skin (enterocutaneous). Each type of fistula presents with 
a specific presentation as seen in Table 2.1.

Some sinus tracts may simply cause abscess formation, e.g., a sinus tract extend-
ing to the retroperitoneum causing a psoas abscess and presenting with fever and 
localized abdominal pain and tenderness. Some may even present with phlegmon, 
an acute suppurative inflammation that occurs subcutaneously and can spread 
within the connective tissue as it is unbound and lacks a capsule.

Table 2.1  Fistulas in inflammatory bowel disease

Fistula type Presentation

Enteroenteric Palpable mass, diarrhea, or asymptomatic
Enterovesical Pneumaturia (passage of gas in urine); recurrent UTIs with multiple 

organisms
Enterovaginal Passage of fecal matter or gas through the vagina
Enterocutaneous Drainage of fecal matter through the surface of skin or subcutaneous 

abscess
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�Severity of Crohn’s Disease

Crohn’s Disease Activity Index (CDAI) is the gold standard for defining CD clinical 
activity and assessing clinical response and remission. CDAI takes into consider-
ation signs, symptoms, and history during a 7-day period; its criteria include number 
of liquid stools, abdominal pain, general well-being, extraintestinal/physical com-
plaints (i.e., arthritis/arthralgia, mucocutaneous lesions such as erythema nodosum 
and aphthous ulcers, uveitis/iritis, anal disease such as fistulas and fissures, and fever 
over 37.8 C), antidiarrheal drugs, abdominal mass, hematocrit, and body weight [9]. 
A CDAI score <150 indicates remission of CD, while a score >450 indicates severe 
CD. CDAI was developed to assess disease activity at any given point, but since CD 
is a chronic, progressive disorder, evaluating long-term disease severity is also 
important. This requires exploring three main domains relevant to evaluating disease 
severity: (1) disease impact on the patient, (2) disease burden, and (3) disease course. 
Clinical symptoms, quality of life, and disability are some of the factors considered 
to assess CD’s impact on the patient [8]. To assess disease burden, a combination of 
lab testing, imaging, and endoscopic evaluation is typically required.

�Disease Impact on the Patient

Harvey-Bradshaw Index (HBI) is a modified CDAI assessment that only requires 
1 day of patient diary entries rather than 7 day and omits hematocrit level, antidiar-
rheal medication use, and body weight. Both allowed for the development of disease 
activity thresholds but correlate poorly with mucosal inflammation [9]. As a result, 
the van Hees Index was derived to combine clinical and laboratory data contributing 
most to the activity index, and Perianal Disease Activity Index is derived to more 
adequately quantify symptoms specific to perianal fistulizing disease. The Manitoba 
IBD index and Inflammatory Bowel Disease Questionnaire were commonly used to 
assess the impact of CD on a patient’s quality of life, and in recent years, the Crohn’s 
Disease Patient-Reported Outcomes Signs and Symptoms (CD-PRO/SS) was devel-
oped to best assess CD’s impact on a patient’s quality of life and to assess primary 
outcome measures in pivotal clinical trials per recommendation by the US Food and 
Drug Administration and the International Society for Pharmacoeconomics and 
Outcomes Research [8, 10].

�Disease Burden

The degree of mucosal inflammation, location, and complications are important 
measures of disease severity. Biomarkers (i.e., CRP, fecal calprotectin, fecal lacto-
ferrin) can be used to assess disease activity, but they are nonspecific and should not 
be used exclusively. CRP levels can be normal in up to one-third of CD patients with 
active disease [8].
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Endoscopy, usually ileocolonoscopy, continues to be the gold standard to assess 
disease activity. Crohn’s Disease Endoscopic Index of Severity and the Simple 
Endoscopic Score for Crohn’s Disease have been developed to assess severity. CT 
and MRI are also useful in assessing disease activity, complications, and distribu-
tion and are important tools to aid in the assessment of patients with Crohn’s dis-
ease. Additionally, ultrasound can differentiate active from inactive disease with a 
specificity of 85% and sensitivity of 71%, respectively, when assessed against 
endoscopy or surgery [11] and can be a useful assessment tool in locations where 
expertise in this technique is available.

�Disease Course

Disabling CD can be defined as having one of the following: steroid dependence, 
need for more than two steroid courses, disabling chronic symptoms for a cumula-
tive time of 12+ months, and need for immunosuppressive therapy or surgery. 
Severe disease can be defined as having one or more of the following: any colonic 
resection, complex perianal disease, two or more small bowel resections, or perma-
nent stoma reconstruction. “Aggressive” CD can be defined as penetrating disease, 
complications or flares of the disease requiring hospitalization, EIMs involving two 
or more systems, disease refractory to currently available treatments, and need for 
surgery. “Complicated” disease can be defined as presence of bowel damage, pres-
ence of EIMs, and/or the need for surgery [9].

�Evaluation of Crohn’s Disease

There are no laboratory tests that definitively rule out or rule in CD, but serum and 
stool testing can assist with reaching a diagnosis. An initial evaluation of a patient 
presenting with symptoms thought to be related to CD should start with stool stud-
ies, including tests for parasitic and bacterial pathogens such as C. difficile, to rule 
out other causes of diarrhea and gastrointestinal symptoms. Patients with severe and 
longer duration of CD may have thrombocytosis and anemia from chronic inflam-
mation, iron deficiency, and cobalamin (vitamin B12) deficiency, and these findings 
can be evident on serum studies [12]. Inflammatory markers such as C-reactive 
protein (CRP) and/or erythrocyte sedimentation rate (ESR) may be elevated, but 
normal levels do not rule out CD. Fecal calprotectin or fecal lactoferrin may be used 
to evaluate the degree of gastrointestinal tract inflammation [9].

CD is diagnosed using a combination of clinical features, endoscopic findings, 
and radiologic findings. In cases of colonic or ileal involvement, endoscopic find-
ings classically indicate skip lesions next to areas of normal-appearing mucosa and 
with varying degrees of transmural inflammation [9]. In some cases, such as isolated 
jejunal involvement, affected area(s) may not be easily visualized. As a result, cap-
sule endoscopy may be performed to visualize and assess the small bowel mucosa 
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[13]. It is a highly sensitive test for finding abnormal mucosa, but it has low specific-
ity for a diagnosis of CD and has the risk of the capsule being impacted or retained 
in structuring CD; this risk is around 13% in known CD cases [14]. To reduce the 
risk, patency capsule, specifically designed to disintegrate in 2–3 days, is placed, 
and small bowel imaging is obtained 24 hours after placement to determine if it has 
passed through the small bowel. If it is successful in passing through, then regular 
capsule endoscopy is performed without significant risk of capsule retention [13].

Both magnetic resonance enterography (MRE) and computed tomography 
enterography (CTE) also allow for visualization of the bowel wall, mucosa, and 
extraluminal complications. CTE allows for accurate assessment of disease activity 
and is economical compared to MRE, but it has high radiation exposure and requires 
iodinated contrast. MRE, on the other hand, is expensive, but it lacks radiation and 
is an accurate tool for assessment of disease distribution and assessment with its 
ability to often capture perianal fistulation [15].

�Management for Crohn’s Disease

When a patient is hospitalized with an increase in or new-onset gastrointestinal 
symptoms concerning for either a Crohn’s disease flare or a possible new diagnosis 
of Crohn’s disease, it is imperative to not immediately assume that the symptoms 
are solely related to disease-related inflammation and not another cause. Initial eval-
uation should include an evaluation of labs and stool studies as noted above to 
assess for signs of inflammation and disease severity. Arguably, the most important 
step in the evaluation is to assess for infection. Stool testing for C. difficile is impor-
tant for all patients presenting with diarrheal symptoms, especially those with IBD 
or suspected IBD. Stool testing for other infections should be done in the appropri-
ate clinical situation (i.e., acute diarrhea, especially with fevers). If the patient is 
immunosuppressed, consider additional testing including serum testing for cyto-
megalovirus (CMV) and Epstein-Barr virus (EBV). In febrile patients, a chest x-ray, 
urinalysis with microscopic analysis, and blood cultures should also be obtained.

In addition to the evaluation noted above, cross-sectional imaging – usually with 
a contrast enhanced CT or MRE – is usually helpful if there is any concern for pos-
sible structural complications such as bowel obstruction from stricturing disease or 
penetrating disease with a possible abscess or phlegmon as well as to evaluate for 
other possible causes of the patient’s symptoms. If a perianal abscess or fistula is 
suspected, MRI of the pelvis can be a helpful adjunct to a careful physical 
examination.

Endoscopic evaluation is often needed to complete the evaluation of a patient 
with gastrointestinal symptoms suspected to be related to Crohn’s disease. For any 
patient with an unclear diagnosis or with suspected new-onset Crohn’s disease, 
endoscopic evaluation is an absolutely necessary part of making the diagnosis. In a 
patient with known Crohn’s disease with a known disease distribution presenting 
with typical symptoms and having undergone a recent ileocolonoscopy for disease 
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evaluation, this may not be needed, but if there is any question about disease activity 
or possible CMV colitis or enteritis, colonoscopy with biopsy should be performed. 
If imaging suggests disease activity in a location that might not be able to be assessed 
through routine colonoscopy, then other endoscopic techniques such as upper 
endoscopy or enteroscopy (routine or balloon assisted) can be considered.

Once the underlying cause of the patient’s issues is identified, then treatment can 
be initiated. Appropriate treatment of luminal inflammatory CD depends on the 
severity of disease, location and extent of inflammation, and the disease phenotype. 
Severity of disease is classified into mild, moderate, and severe disease. The medi-
cal management for mild to moderate disease differs from the medical management 
of moderate to severe disease. The medical management of inflammatory CD typi-
cally involves induction and maintenance therapy. The goal of induction therapy is 
to acutely control the inflammation and achieve symptomatic remission in a period 
of less than 3 months. The goal of maintenance therapy is to gain long-term control 
of the inflammation for the period following 3 months, preventing symptoms (diar-
rhea and abdominal pain) and consequences (fistulas and strictures). Maintenance 
therapy is typically done in an outpatient setting by a gastroenterologist. Induction 
therapy used for acute exacerbations of inflammatory CD can involve corticoste-
roids, biologics, and antibiotics in addition to diet modification.

For patients with mild to moderate disease that is limited to the proximal colon 
or ileum, treatment with 9 mg of enteric-release budesonide daily for 4 weeks is an 
effective induction therapy. If the patient responds to the treatment, tapering 
budesonide by 3 mg every 2–4 weeks for 8–12 weeks can begin [16]. If the disease 
involves the distal colon or is diffusely spread throughout the colon, it is recom-
mended to begin an induction of 40 mg of prednisone daily for 1 week. A taper of 
5–10 mg per week over the next 1–2 months can begin if the patient responds to 
initial treatment. The use of 5-aminosalicylates is not recommended in the treatment 
of inflammatory CD in patients hospitalized with active Crohn’s disease [17, 18].

Management of patients with moderate to severe inflammatory CD is more com-
plicated as there are several factors that need to be considered in determining the 
best treatment. A gastroenterologist should be consulted as treatment is often indi-
vidualized. Similar to the management of mild to moderate inflammatory CD, ste-
roids can be used in hospitalized patients with acute flares. Typically, intravenous 
methylprednisolone is used to mitigate exacerbations. In addition, induction for 
moderate to severe inflammatory CD may involve the use of TNF inhibitors such as 
infliximab. Infliximab, a monoclonal antibody against TNF-alpha, can be used as an 
induction treatment and has been shown to be effective at obtaining remission 
quickly in patients with severe disease [19]. Prior to treatment, the patient should 
undergo testing for hepatitis B (HBsAg, HBsAb, HBcAb) and tuberculosis as reac-
tivation of latent disease has been reported with infliximab. Infliximab is given intra-
venously in dosages of 5 mg/kg at zero, two, and six weeks for induction therapy 
[20]. There is evidence to demonstrate that combination therapy (infliximab plus 
immunomodulator) is more effective than monotherapy, but immunomodulators are 
not indicated for induction of remission, so this treatment strategy is more suited for 
maintenance therapy than for induction therapy [21].
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Current therapies for moderate to severe CD include methotrexate, TNF inhibi-
tors, thiopurines, IL 12/23 inhibitors, and integrin inhibitors. Difficulties in tolerat-
ing these medications and increased rates of treatment failure in the case of TNF 
inhibitors due to the development of antidrug antibodies, for instance, have prompted 
increased interest in novel CD therapies [22]. Such novel therapies include small 
molecule therapies, like Janus kinase (JAK) inhibitors that have advantages over 
biologics like TNF inhibitors such as less variability in pharmacokinetics, conve-
nient oral route of administrations, and minimal risk of immunogenicity. Despite a 
greater risk of drug-drug interactions compared to biologics, the unique benefits of 
small molecule therapies make them a promising alternative to the management of 
CD [22]. Currently, JAK inhibitors are not FDA approved for induction or mainte-
nance of CD.

�Management of Intra-abdominal Abscesses (IAA) 
Due to Crohn’s Disease

Intra-abdominal abscesses secondary to CD are treated using antibiotics or a com-
bination of antibiotics and drainage. Antibiotics used to target intra-abdominal 
abscesses should cover enteric pathogens, such as gram-negative aerobic and facul-
tative bacteria, gram-positive streptococci, and obligate anaerobic bacilli. Rueken 
et  al. compiled a microbiological spectrum of those with IAA from perforating 
Crohn’s disease, finding E. coli as the most frequent isolated pathogen (45 patients), 
then Streptococcus spp (28 patients), then Enterococci (27 patients), then Candida 
(12 patients), and finally anerobic bacteria (11 patients) [23]. Appropriate antibiotic 
monotherapy would include any of the following: cefoxitin, ertapenem, moxifloxa-
cin, or tigecycline [24]. Combination therapy with metronidazole plus either cefazo-
lin, cefuroxime, ceftriaxone, cefotaxime, levofloxacin, or ciprofloxacin can also be 
used [24]. There has been no clear indication on whether parenteral or oral antibiot-
ics are superior in resolution of abscess [24]. Some IAA have resolved with antibi-
otic use only. Two previous studies found that 37% of patients treated with antibiotics 
alone had IAA recurrence with these reoccurrences occurring within 12–47.5 months 
of follow-up [25, 26]. More recently, Graham et al. found 31% of patients treated 
with solely antibiotics had recurrence of IAA; however, their follow-up period was 
only 6 months [27]. There are no clear indications for what patient qualifies for 
treatment of IAA solely with antibiotics, but it has been suggested that abscesses 
larger than 3 cm in size are not likely to resolve with antibiotic therapy alone [24].

�Percutaneous vs. Surgical Drainage

If antibiotics do not resolve an intra-abdominal abscess, or if recurrent intra-
abdominal abscesses develop, abscesses should be drained percutaneously or surgi-
cally. Gutierrez et al. conducted a retrospective cohort study comparing percutaneous 
and surgical abscess drainage, which showed no significant time difference for time 
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to resolution of abscess. It did however show about one-third of percutaneous drain-
age patients underwent surgical drainage for abscess within 1  year [28]. Clancy 
et al. conducted a recent meta-analysis searching for comparisons between percuta-
neous and surgical drainage for spontaneous Crohn’s disease-related intra-
abdominal abscesses and found that 29.3% of surgical drainage can be avoided by 
percutaneous drainage [29] although an increased likelihood of abscess reformation 
with percutaneous drainage (OR of 6.54, 95% CI: 1.78–24.0, p = 0.005) was also 
noted [29].

�Management of Structural Issues Secondary to Crohn’s 
Disease (CD)

Over time, chronic inflammation in CD can lead to fibrostenotic disease that can 
ultimately result in mechanical bowel obstruction. According to the European 
Crohn’s and Colitis Organisation (ECCO) guidelines, stricturing CD is defined as 
persistent, localized narrowing whereby functional effects may be evident by pre-
stenotic dilation with accompanying obstructive symptoms [30]. Strictures can be 
inflammatory, fibrotic, or mixed, and they appear in roughly 50% of patients with 
CD after 20 years of disease [31]. Up to 80% of patients with ileal or ileocecal dis-
ease require surgery within 10 years from onset of diagnosis for stricturing disease 
[32, 33]. Traditionally, the use of steroid therapy and procedures like bowel resec-
tions were utilized to treat stricturing CD. In the case of resection, they carried with 
them the high risk of malabsorptive disorders and short bowel syndrome.

Many factors contribute to the consideration of using medical therapy vs. surgi-
cal therapy for stricturing CD. Patients with the following characteristics have dem-
onstrated better outcomes from medical therapy initially rather than surgical 
treatment: previous resection or short bowel syndrome, current smoker, naiveté 
toward anti-TNF drugs, severe nutritional deficiency, and acute history of obstruc-
tive symptoms. Mechanical features like multifocal strictures, long strictures 
(>40 cm), limited dilatation of upstream tract (<35 mm), and absence of complex 
fistulizing disease also support the use of medical therapy initially. Conversely, 
patients without these characteristics or morphologic features should be considered 
for surgical intervention [31].

Procedures involving conservative endoscopic approaches and surgical stricture-
plasty have been utilized more recently and were developed as bowel-sparing tech-
niques providing excellent short-term and moderate long-term efficacy. Endoscopic 
balloon dilatation can be performed during regular colonoscopies. This technique is 
best reserved for short (<2–3 cm), noncomplicated strictures (minimal inflamma-
tion, no fistula, single stenosis). The procedural success rate of endoscopic balloon 
dilatation is 71–100%, whereby success is defined as the ability to pass a scope 
through the stricture. Symptomatic recurrence can occur, requiring repeat dilatation 
or surgery in 30–41% of patients after 15–36  months [34, 35]. Risks of bowel 
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perforation during endoscopic balloon dilatation are low at 1.1% compared to a risk 
of postoperative complications at 8.8%. Bowel-sparing surgical options like stric-
tureplasty are a viable option when medical therapies and endoscopic balloon dila-
tations fail or are unable to be performed due to multiple small bowel strictures. 
Strictureplasty works to maintain absorptive function of the bowel by increasing its 
luminal diameter rather than resecting large portions. Strictureplasty has been 
proven to be a safe and effective alternative to bowel resection. The overall short-
term complication rate ranged from 5% to 20% with no mortalities and a long-term 
recurrence rate of 25–70% [36]. It is important for hospitalists to get gastroenterolo-
gists and general surgeons onboard early in the decision-making process to opti-
mize care in patients with complicated CD.

�Ulcerative Colitis

�Ulcerative Colitis Flares

Ulcerative colitis is characterized by recurrent inflammation limited to the mucosal 
and submucosal layers of the colon. It begins in the rectum and extends proximally 
toward the cecum in a continuous fashion with the extent of distribution varying [6]. 
On imaging, plain films showing a loss of haustra (“lead pipe” sign) is classic for 
UC. Otherwise, cross sectional imaging may show inflammatory changes of the 
colon. On colonoscopy, continuous inflammation in a circumferential pattern gener-
ally starting in the rectum can be seen, and the classic findings include ulcerations, 
friability, granularity, erythema, and the loss of a normal vascular pattern. Histological 
findings of distortion of crypt architecture with crypt shortening, basal plasmacyto-
sis, Paneth cell metaplasia, and mucin depletion are suggestive of UC [37].

Patients with UC typically present with frequent diarrhea that may be bloody and 
in small volumes. They may also have colicky abdominal pain (often in the left 
lower quadrant), urgency, tenesmus, and fecal incontinence due to rectal inflamma-
tion [37]. Severity can range from mild (four or less bowel movements per day with 
or without blood) to severe (10+ bowel movements daily with severe cramps and 
bleeding). Patients may also have fatigue, weight loss, fever, and symptoms of ane-
mia secondary to iron deficiency from blood loss or chronic inflammation. 
Progression of these symptoms can be gradual, occurring over several weeks [38].

Up to 15% of patients can present with acute severe UC [37]. Massive hemor-
rhage can be present in up to 3% of these patients during the course of their disease 
and may warrant urgent colectomy [37]. Urgency and tenesmus are typically seen 
in proctitis, whereas bloody diarrhea and abdominal pain are more prominent in 
pancolitis. Physical examination may reveal signs of abdominal tenderness, signs of 
anemia, blood on digital rectal exam, and tympany on percussion of the abdomen 
which may indicate colonic dilatation and requires prompt imaging [37]. Patients 
with fulminant colitis (10+ stools per day with bleeding, abdominal pain/distension, 
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and toxic presentation such as fever and anorexia) are at risk for toxic megacolon 
(colonic diameter of equal/greater than 6 cm or cecal diameter greater than 9 cm and 
the presence of systemic toxic symptoms). Toxic megacolon commonly leads to 
perforation that has a high mortality rate.

�Severity of Ulcerative Colitis

When describing the severity of ulcerative colitis, the Truelove and Witt’s criteria 
has been the most prevalently used. The Truelove and Witt’s criteria published in 
1955 differentiates between mild and severe disease [39]. Mild colitis according to 
this criterion will have fewer than four bowel movements a day, normal vitals, a 
hemoglobin of greater than 11 g/dL, and an ESR less than 22 mm/hr. Severe disease 
according to this criterion will have six or more bowel movements a day, with fever, 
tachycardia, anemia, or elevated ESR. These criteria do not take account endoscopic 
information [39]. The most commonly used criteria that take account of endoscopic 
information are the Mayo score and Ulcerative Colitis Endoscopic Index of Severity. 
These three criteria have been incorporated by the American College of 
Gastroenterology to make their own disease activity index that combines clinical 
and endoscopic data [39].

�Evaluation of Ulcerative Colitis

While laboratory tests are not used to diagnose UC, they are useful to describe the 
severity of disease, evaluate nutritional status of the patient, and evaluate for any 
infectious etiology of the patient’s symptoms. Complete blood count (CBC), com-
prehensive metabolic panel (CMP), ESR, C-reactive protein, and albumin are helpful 
to assess for disease severity. A fecal calprotectin can also be helpful to assess for 
bowel inflammation. Evaluation of prealbumin, vitamin D, vitamin B12, and iron 
studies (iron, total iron binding capacity, and ferritin) is helpful to evaluate the 
patient’s nutritional status as well as evaluating patients with anemia. It is very 
important to evaluate for possible infections. Stool cultures for Salmonella, Shigella, 
Campylobacter, and Yersinia, stool testing for Escherichia coli O157:H7, giardia 
stool antigen, C. difficile toxin, and stool microscopy for ova and parasites are help-
ful in the appropriate clinical setting. In febrile patients, an evaluation for other 
sources of fever should be completed with urinalysis and urine culture, blood cul-
tures, and a chest radiograph. In patients who are immunosuppressed or in patients 
with fevers, testing for cytomegalovirus infection and Epstein-Barr virus infection 
should be done.

Imaging with computed tomography of the abdomen or an abdominal x-ray can 
be helpful to evaluate for bowel obstruction, colonic dilatation, or perforation. CT 

G. Gaspard et al.



35

scans or MRIs can be used to identify intra-abdominal abscesses or pelvic abscesses, 
fistulizing disease, or stricturing disease although these are much less common in 
UC than in CD due to the nature of the disease [40].

Once hospitalized, the care of all patients with severe ulcerative colitis should 
involve a gastroenterologist, and in most cases, colonoscopy to assess disease sever-
ity and to get allow for biopsy looking for CMV or EBV infection will be helpful. 
If not done within the past 6 months or if risk factors exist, evaluation for hepatitis 
B and tuberculosis should be performed at the time of admission in the event that 
TNF inhibitors are needed as to avoid delaying care.

�Management of Ulcerative Colitis

�Systemic Glucocorticoids

As outlined in Fig. 2.1, systemic glucocorticoids are first-line treatment for inpa-
tient management of acute severe ulcerative colitis (ASUC). According to the 
American Gastroenterological Association (AGA) guidelines, treatments with 
60 mg of IV methylprednisolone (IVMP) or 300 mg IV of hydrocortisone (IVHC) 
daily is recommended [41]. Doses can be divided. ASUC patients usually respond 
within 3–5  days of initiation of IV steroids. Systemic glucocorticoids treatment 
exceeding 7 days for ASUC without clinical improvement is not recommended as 
the potential for significant improvement past the 7-day mark is minimal. 
Additionally, longer treatment with glucocorticoids increases the risk for adverse 
effects such as infection, venous thromboembolism, fractures, poor wound healing, 
mood changes, irritability, psychosis, weight gain, and increased appetite [42]. 
While the AGA does not specify whether to use methylprednisolone or 

Intravenous glucor�coids

If clinical response within 3-5 days
then transi�on to oral

glucor�coids and plan to taper
with outpa�ent follow up to

determine long term treatment

If no clinical response within 3-5
days than escalate therapy to

infliximab or IV cyclosporine and
obtain surgical consulta�on

If infliximab was chosen, assess for
clinical response within seven days

if clinical response then con�nue
treatment and plan for outpa�ent
follow up for infliximab infusion

if no clinical response, likely
colectomy

if cyclosprine was chosen, assess
for clinical response within seven

days

if clinical response, then transi�on
to oral cyclosporine and plan for

outpa�ent follow up with
thiopurine maintenace therapy

if no clinical response, then likely
colectomy

Fig. 2.1  Algorithm for inpatient management of moderate to severe ulcerative colitis flares
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hydrocortisone, some research suggests that IVMP use in ASUC may lead to 
increased need to step up treatment to cyclosporine or biologics compared to IVHC 
[43]. IVHC has however been seen to have higher rates of hypokalemia and need for 
potassium supplement compared to IVMP.

�Cyclosporine

One of the two established therapies for corticosteroid-resistant ASUC is intrave-
nous cyclosporine, a calcineurin inhibitor. The recommended dose of cyclosporine 
is 2–4 mg/kg/day given as an intermittent intravenous dose with a serum level goal 
between 250 and 400 ng/mL [41]. A randomized double-blind study between 2 mg/
kg and 4 mg/kg of cyclosporine showed no difference in clinical efficacy for ASUC 
[44]. Response to cyclosporine in ASUC patients is reported to occur at a median of 
4–5 days [43]. Contraindications to cyclosporine include hypocholesteremia, due to 
its increased risk of precipitating seizures, and decreased renal function as cyclo-
sporine is cleared renally [45].

�Infliximab

The other established therapy for corticosteroid resistant is infliximab, an antitumor 
necrosis factor (TNF) monoclonal antibody [41]. Infliximab is the first agent men-
tioned that can be used in both acute management and being used as a maintenance 
treatment. Administration of infliximab is 5 mg/kg at weeks 0, 2, and 6 followed by 
maintenance dosing of 5 mg/kg every 8 weeks [41]. Expected timing to clinical 
response for ASUC should be noted by 7 days [43]. Infliximab is contraindicated in 
those with congestive heart failure, demyelinating diseases, any active infections, 
latent TB, and hepatitis B [46]. It is also contraindicated in patients with prior anti-
bodies to infliximab or with prior infusion reactions to infliximab.

�Infliximab vs. Cyclosporine

Currently, the AGA makes no direct recommendation on preference of treatment 
between infliximab and cyclosporine [41]. The most recent trial of 135 patients 
comparing these two drugs found no statistically significant difference in quality of 
life and 12-month colectomy rate around 40% [47]. Cost-utility analysis demon-
strated a significantly higher cost of infliximab due to acquisition costs, but cyclo-
sporine treatment is estimated to have longer hospital stay by a factor of 1.527 times 
longer (95% CI 1.278–1.817, p < 0.001) [47]. This study was done in the United 
Kingdom under the National Health Service health-care system, so cost analysis 
may differ when applied to the United States health-care system.
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�Novel Treatments for ASUC

There are two promising novel treatments for ASUC, vedolizumab and tofacitinib. 
Vedolizumab is a monoclonal antibody that is an integrin antagonist targeting T 
lymphocytes. For corticosteroid refractory ASUC, once a calcineurin inhibitor has 
been used for rescue therapy, the patient can then be bridged to vedolizumab. Ollech 
et al. conducted a retrospective observational study showing a 7% colectomy rate at 
3 months for patients treated with vedolizumab after rescue therapy with cyclospo-
rine [48]. A year later, 33% of this patient cohort had a colectomy and 45% had a 
colectomy after 2 years [48, 49].

Tofacitinib is a small-molecule Janus kinase inhibitor that has demonstrated effi-
cacy in the inpatient management of corticosteroid-resistant ASUC. Berinstein et al. 
conducted a retrospective observational study evaluating colectomy rates in patients 
treated with tofacitinib compared to intravenous corticosteroids [50]. They found 
that tofacitinib was protective against colectomy at the 90 day mark compared to 
intravenous corticosteroids with a hazard ratio 0.28, 95% confidence interval of 
0,10–0.81, and p = 0.018 [12]. It was also noted that 10 mg three times daily dosing 
of tofacitinib was significantly protective, while 10 mg twice daily was not [50]. 
This is an exciting prospect as this drug has a rapid-onset action, rapid clearance, 
and lower costs compared to infliximab [50].
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Chapter 3
Updates in Nephrology for the Hospitalist

Juan Carlos Q. Velez, Santoshi M. Kandalam, Margaret Malone, Thomas Vu, 
Lukas Kuhnel, Dustin Chalmers, Jaye Frances Espinas, and Brett Pearce

�Introduction

The purpose of this chapter is to give a broad overview of nephrology as it affects 
hospitalists while also hoping to answer a few of the burning questions hospitalists 
may ask their nephrology colleagues. The majority of the chapter will be focused on 
discussing a few new updates in the field of nephrology and how these updates 
could potentially change hospital care.

There is no doubt that kidney-related conditions are extremely common problems 
within the setting of hospital medicine, especially in the last year due to an increased 
incidence of kidney injury in patients who have coronavirus disease 2019 (COVID-19). 
Evaluation and treatment of both acute and chronic kidney disease is constantly 
evolving as the small but tight-knit community of hospital-nephrologists continue to 
collect, review, and research data. Chronic kidney disease (CKD) and end-stage renal 
disease (ESRD) make a significant impact on our health-care system, accounting for 
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a significant portion of the Medicare budget [1]. The United States Renal Data System 
is a large-scale data collection system that stores and analyzes detailed data regarding 
CKD and ESRD, making it easier for researchers and physicians to understand the 
varying trends that are prevalent in different communities. The Kidney Disease 
Improving Global Outcome (KDIGO) is a global nonprofit that provides guidelines 
for management of patients with kidney disease. Though KDIGO and other resources 
publish detailed guidelines that account for comorbidities, hospitalists commonly 
report difficulties in understanding and treating nephrology-related conditions within 
the hospital [2]. Acid-base disorders, glomerular diseases, dialysis, and electrolyte 
disorders are commonly considered some of the most challenging conditions to man-
age by medical students as well as internal medicine fellows training in non-nephrol-
ogy programs [3, 4]. This chapter does not provide a comprehensive guide to the 
management of kidney disease within the hospital but hopes to highlight important 
resources and new developments within the field of nephrology.

�Hospital-Acquired Acute Kidney Injury

Acute kidney injuries have a high prevalence in hospital settings. While approxi-
mately 1% of all hospital admissions are due to an AKI, a much higher percentage 
of patients (5–10%) develop an AKI while hospitalized [5]. This percentage is sig-
nificantly increased in critically ill patients. The CDC published a study in 2018 that 
estimated the incidence of AKI in the United States and found increasing rates from 
2000 to 2014, irrespective of whether patients had diabetes [5]. Many studies show 
that the rate and severity of acute kidney injury is continuing to increase around the 
globe [6]. The recent pandemic has also been shown to increase rates and severities 
of AKI in the hospital. A study done at Ochsner Medical Center not only found a 
higher prevalence of AKIs in COVID patients but also increased need for renal 
replacement therapy and increased mortality in patients with CoV-related AKI [7].

AKIs typically present as an abrupt decline in kidney function. This can be 
detected as a marked decrease in urine output; an increase in serum blood urea 
nitrogen (BUN), creatinine, or other dialyzable substances normally excreted by the 
kidneys; or a decline in GFR. The two primary metrics used to define an AKI are 
urine output and serum creatinine concentration; together, they can help determine 
the severity of an AKI as well, the least severe defined as stage 1 AKI to the most 
severe, stage 3. The current KDIGO guidelines, published in 2012, define AKIs 
based on urine output and change in creatinine from a patient’s baseline.

If urine output does not correlate with change in serum creatinine, it is advised to 
manage the patient as if they had the higher stage of AKI. Using urine output to 
determine stage in a hospital setting has its own challenges. It is important to ensure 
that a patient with renal injury has urine output measured very carefully. Guidelines 
also recommend being aware of fluid overloaded states, especially in patients with 
certain comorbidities. When urine output is low, regardless of their serum creati-
nine, patients should be closely monitored for signs of fluid overload [8].

Identifying the etiology for kidney injury is vital to determine management and 
prognosis. Recent data shows that there is a need for better education with the goals 
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of recognizing and treating AKI more efficiently within the hospital [9]. Quality 
measures and initiatives addressing the management of AKI are in the process of 
being developed [10].

The process of working up a suspected AKI is commonly approached via the 
process shown in Fig. 3.1: Calculate the fractional excretion of sodium and urea to 
differentiate between prerenal and renal, think about other causes once the differen-
tiation has been made, and check for possible nephrotoxins before arriving at a 
diagnosis [11]. Though this method was initially thought to make diagnosis simpler, 
most prerenal causes in hospital settings can be determined with good history taking 
and thorough chart review. Furthermore, the fractional excretion of sodium or urea 
have not consistently shown to correlate with histopathologic findings in systemic 
reviews [12]. While this method works well for learning the different etiologies of 
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Fig. 3.1  The process of working up a suspected AKI

3  Updates in Nephrology for the Hospitalist



44

kidney damage, a more nuanced approach can better differentiate the pathophysiol-
ogy involved in the hospitalized patient with AKI.

An alternative AKI classification system with four different categories (hemody-
namic, tubular injury, glomerular, and other), as shown in Fig. 3.2, can be beneficial 
in complex patients. As with any condition, it is important to take a patient’s back-
ground, demographics, past medical history, and current medications as context for 
their vitals and physical exam findings. Urine output, as discussed above, is also 
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Fig. 3.2  Alternative AKI classification system
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vital to determining the cause of an AKI. Labs that can differentiate between these 
causes include a comprehensive metabolic panel, urinalysis, complete blood count, 
and urine sediment microscopy. A renal ultrasound is also a useful tool in narrowing 
the diagnosis. Further modalities of imaging can be considered when there is ambi-
guity in the diagnosis [13].

The temporal association of the injury relative to surgery or use of contrast is 
another factor to consider in patients with AKIs. The challenge in determining the 
etiology is often due to multiple processes occurring simultaneously. Urine micros-
copy can help aid in diagnosis by differentiating between these processes. For 
example, ATN, the most common type of AKI, often presents with confounding 
conditions but is identifiable with urine microscopy [14]. Urine microscopy can also 
aid in making decisions about management and indicate whether further testing, for 
example, biopsy, is needed.

Medication management in the setting of kidney injury is important for identify-
ing an etiology for the injury itself, modifying medications until renal function 
improves, and AKI prevention. Avoiding nephrotoxins and renally dosing medica-
tions is the recommendation most hospitalists initiate for patients with hospital-
acquired AKI; however, renally dosing medication can be challenging. Newer 
clinical trials with good evidence constantly evolve our understanding of which 
medications are harmful for patients with renal disease. Some earlier studies have 
found a link between angiotensin-converting enzyme (ACE) inhibitors and AKI; 
however, other studies do not recommend unilaterally ceasing ACEi, ARBs, and 
diuretics in all patients with renal disease [15]. As in all fields of medicine, it is 
important to individualize treatment plans to the patient and their unique medical 
history.

�Acute Kidney Injury and COVID-19

The newest challenge in managing AKIs is in the setting of COVID-19. The novel 
coronavirus has presented as a new, independent cause of AKI, warranting an inves-
tigation into novel management approaches [7]. This section will cover recent hos-
pital inpatient AKI developments including the most recent diagnostic pathway, 
COVID-19-associated nephropathy, and new morphometric parameters of 
the kidney.

Currently, the management of CoV-AKI is traditional in nature employing the 
standard renal supportive treatments. Implementation of the KDIGO supportive 
care guideline is likely to reduce the occurrence and severity of CoV-AKI, but this 
has yet to be validated [16].

The pharmacotherapy for COVID-19 is still undergoing investigation, and over 
the course of the pandemic, multiple agents have been put forth and trialed. However, 
only remdesivir and dexamethasone are currently approved for the treatment of 
COVID-19. Remdesivir is an IV-administered antiviral prodrug that interferes with 
the action of viral RNA-dependent RNA polymerase. Like many antivirals, 
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concerns have been raised about its effect on kidney function and use during CoV-
AKI. Fortunately, initial trials have found that remdesivir is well tolerated in patients 
with AKI and CKD including those on hemodialysis [17].

Collapsing glomerulopathy is an aggressive variant of focal segmental glomeru-
losclerosis (FSGS). During the 1980s human immunodeficiency virus (HIV) and 
acquired immunodeficiency syndrome (AIDS) pandemic, collapsing glomerulopa-
thy was recognized as a specific type of renal involvement in individuals of African 
ancestry. This clinical entity was subsequently became recognized as HIV-associated 
nephropathy (HIVAN) [18].

Similar to what was observed during the AIDS epidemic, COVID-19 has been 
found to affect the kidneys by leading to the development of collapsing glomeru-
lopathy among susceptible individuals. The pathophysiology behind this phenom-
enon is very similar to that of HIVAN, and as such, a new classification has been 
proposed entitled COVID-19-associated nephropathy (COVAN). The primary risk 
factor for the development of COVAN is thought to be genetic. Similar to HIVAN, 
where the APOL1 gene risk variants confer a 30- to 90-fold risk increase for the 
development of collapsing glomerulopathy in the setting of HIV, COVAN is cur-
rently suspected to develop in the same APOL1 gene risk demographic [18]. Patients 
with COVAN have been found to present clinically with AKI in addition to 
nephrotic-range proteinuria. Treatment options for COVAN are still being explored 
and currently only supportive in the hospital medicine setting [18].

�Electrolyte Abnormalities: Hyperkalemia and Hyponatremia

Electrolyte abnormalities are extremely common in the hospital setting. Nephrology 
consults are commonly placed for electrolyte abnormalities independently of under-
lying renal disease. Electrolyte abnormalities account for a significant amount of 
hospitalizations in the United States and have placed a significant burden on our 
health-care system [19].

Hyperkalemia is the most common electrolyte abnormality in patients with CKD 
and contributes significantly to mortality and morbidity of patients with 
CKD. Around half of all patients with hyperkalemia have CKD and/or heart failure, 
amounting to approximately 1.85 million people in 2014 [20]. The burden of dis-
ease on the health-care system is immense as well. Hospitalization rates are much 
higher and mortality rates more than double for CKD patients with hyperkalemia 
compared to CKD patients with normal potassium levels [20]. According to the 
AHRQ’s data from 2015, around 40,000 admissions occur with the primary diagno-
sis of hyperkalemia. Furthermore, more than 10% of these patients are discharged 
to locations other than home, highlighting the need for better management.

There is a widely accepted regimen for patients who have acute, severe hyperka-
lemia [21]. However, the chronic management of this condition, especially in 
patients with renal disease or other comorbid conditions, is challenging. Often, 
comorbid conditions such as hypertension and diabetes, either directly through 
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pathology or indirectly through the medications used to treat the conditions, create 
even more challenges in the management of hyperkalemia. Many times, patients 
who have CKD with subsequent hyperkalemia are unable to continue taking medi-
cations for coexisting conditions due to the side effect of increased levels of potas-
sium [22]. Medications that can cause hyperkalemia include nonsteroidal 
anti-inflammatory drugs (NSAIDs), potassium-sparing diuretics, renin-angiotensin 
system blockers/inhibitors (RASi), epithelial sodium channel blockers, calcineurin 
inhibitors and heparin. Patients who develop or worsen their hyperkalemia while 
using RASi are often prescribed a subtherapeutic dose or have the medications dis-
continued altogether, leading to worse outcomes [23].

Hyperkalemia is defined as extracellular potassium levels above 5.5  mEq/L 
[24]. Patients with progressing CKD are eventually unable to excrete sufficient 
potassium for homeostasis; consequently, serum levels of potassium increase. 
Insulin deficiency can contribute as insulin is a primary driver of potassium uptake 
by cells.

Other common occurrences contributing to hyperkalemia include the use of 
angiotensin-converting enzyme inhibitors (ACEi) and potassium-sparing diuretics 
in patients with coexisting heart failure. A study evaluating the effect of ACEi given 
to hospitalized patients showed that 10–38% of these patients developed hyperkale-
mia. Additionally, Collin et al. found that for every 0.1 mEq/L change in potassium 
either above or below threshold, all-cause mortality increases [25]. As a result, heart 
failure medications are frequently decreased or discontinued due to concerns for 
worsening hyperkalemia. However, suboptimal treatment of underlying comorbidi-
ties has consequences. Multiple trials have shown that patients who decrease or 
discontinue RASi have worse overall outcomes than patients who continue to be 
treated at optimal levels [23]. Newer potassium binders have been shown to main-
tain potassium levels without needing to change these medications, allowing physi-
cians better options for care of these patients.

Kayexalate, sodium polystyrene sulfonate (SPS), approved in 1958, was the 
standard treatment of hyperkalemia in patients for decades. It wasn’t until recently 
that newer medications were developed. Studies initially evaluating the validity of 
using SPS as a treatment option for hyperkalemia found the medication to be effec-
tive for lowering potassium levels; however, subsequent studies identified con-
founding variables [26]. For example, one study found that sorbitol alone reduces 
potassium levels just as effectively as SPS [27]. Other studies have highlighted the 
severity of the GI side effects, such as fatal bowel necrosis, associated with SPS 
[28]. Moreover, the management for patients on SPS is associated with suboptimal 
use of renin-angiotensin-aldosterone system inhibitors (RAASi) and spironolactone 
[29]. Strict potassium-restricted diet was also recommended for patients on 
SPS. Ingesting less than 3 g of potassium in a healthy patient triggers an RAAS 
response, indicating the importance of the daily ingestion of potassium. Potassium 
is found in healthier foods such as green vegetables, which have been shown time 
and time again to be better for the body [30]. Newer potassium binders may allow 
patients predisposed to hyperkalemia to continue normal diets without the fear of 
developing hyperkalemia.
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Zirconium cyclosilicate and patiromer, newer potassium binders, have been 
shown to be effective in controlling serum potassium levels while causing fewer 
adverse effects. These drugs enable the use of RAASi medications and spironolac-
tone. Patiromer, first approved in 2015, is a potassium binder that works in the colon 
reducing the amount of potassium available for absorption [31]. Patiromer is more 
effective at higher potassium concentrations, allowing the medication to adapt to 
diets with more varied levels of potassium [30].

Patiromer’s main benefit is allowing patients to continue taking lifesaving medi-
cations commonly discontinued to avoid hyperkalemia in patients with renal condi-
tions. The Eplerenone in Mild Patients Hospitalization and in Survival Study in 
Heart Failure (EMPHASIS) trial negated the practice of discontinuing eplerenone 
in mild hospitalized patients with hyperkalemia, stating that eplerenone had favor-
able effects on all-cause death irrespective of worsening renal function and hyper-
kalemia [32, 33].

A potential rare side effect of patiromer is hypercalcemia [32]. Patiromer binds 
potassium in the gut as well as other cations, occasionally causing bound calcium to 
be released into the gut. This calcium that is absorbed is generally excreted in the 
urine. This can lead to hypercalciuria; however, in cases where kidney function is 
not optimal, the ability to excrete calcium can be blunted, therefore raising the lev-
els of calcium in plasma.

The other new agent in management of hyperkalemia is Lokelma (sodium zirco-
nium cyclosilicate). It works throughout the GI tract, and the median time to take 
effect is 2.2 hours. Unlike patiromer, Lokelma does not affect magnesium or cal-
cium levels. The mechanism of Lokelma is trapping potassium in the gut. The 
ZS-003 trial was the first trial to highlight the efficacy of Lokelma in maintaining 
normokalemia [34].

Treating electrolyte abnormalities in a hospital setting can be complex and vari-
able, especially in the setting of renal disease. Over the last few decades, there have 
been consistent improvements made to dialysis; however, few medications to man-
age hyperkalemia have been discovered [24]. Patiromer and Lokelma are a couple 
medications that show promise in allowing patients to manage serious electrolyte 
disturbances while allowing them to continue taking medications that have been 
shown to decrease mortality. These medications, though beneficial, do have a high 
price tag – often too expensive for patients to afford. More research and develop-
ment of medications related to electrolyte management would have a huge impact 
on hospital medicine [35].

�Hyponatremia

Flowcharts, such as Table 3.1, are often used in hospital settings to diagnose elec-
trolyte abnormalities. Though there are hundreds of sources for flowcharts that help 
categorize electrolyte abnormalities, many trainees continue to find it difficult to 
interpret and manage patients in a hospital setting [4]. The next section outlines a 
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few tips to help interpret some of the more common labs and techniques currently 
used in this setting.

•	 Step 1: Measure serum osmolality (MO), urine osmolality (UOsm), and urine 
sodium prior to starting management of any kind.
Interpretation of osmolality: MO is generally measured in the lab. Osmolality of 
the serum can also be calculated using this equation [36]:
2 X Na + urea/2.8 + glucose/18.
The normal range for MO is 275–290 milliosmoles per kilogram (mOsmol/kg). 
Occasionally, there is a difference of greater than 10 mOsmol/kg H2O in MO and 
CO, which is referred to as an osmolar gap (OG) [37]. The etiology is often 
dependent on osmotically active compounds such as glucose, mannitol, or alco-
hol. Recently, there has been some debate on the validity of calculating the OG 
and whether differences in MO and CO may just be related equipment accuracy 
[38]. The next step is to find the underlying etiology. If MO indicates hypotonic 
hyponatremia, then proceed to interpret the UOsm.

Interpretation of UOsm: In a patient with healthy kidneys, one would expect a 
concurrent decrease in UOsm with hypotonic hyponatremia. If UOsm is less 
than 100, the etiology is likely extrarenal. The most common causes include 
primary polydipsia, malnutrition, and alcoholism. For a patient with no other 
underlying conditions, this level of sodium dilution would require drinking 
12 liters or more of water [39]. If a patient has elevated UOsm, then proceed to 
examine the urine sodium. Urine sodium is typically low in the setting of poor 
effective circulatory volume such as in volume depletion and poor cardiac output 
states. Thus, hyponatremia from volume depletion and poor effective circulatory 
volume (heart failure, cirrhosis) present with similar abnormalities in urine 
sodium and UOsm. Thus, history and physical ultimately should dictate the diag-

Table 3.1  Etiologies of hypotonic hyponatremia with varied urine sodium (urine Na) in 
milliequivalents per liter(mEq/L) and urine osmolarity (UOsm) in mOsmol/kg

Urine Na 
mEq/L

UOsm  
mOsmol/kg Hypovolemia Euvolemia Hypervolemia

<20 <200 Primary polydipsia
Tea and toast diet
Beer potomania

<20 >200 GI loss third spacing 
belongs here

HF
Liver cirrhosis
Nephrosis

>20 >200 Vomiting
Adrenal insufficiency
Renal salt wasting

SIADH
Adrenal insufficiency
Hypothyroidism

HF heart failure, SIADH syndrome of inappropriate antidiuretic hormone, primary, secondary
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nosis in those scenarios. On the other hand, the combination of high UOsm 
(i.e., >200 mOsm/kg) and high UNa should prompt to consider the diagnosis of 
syndrom of inappropriate secretion of antidiuretic hormone (SIADH).

•	 Step 2: Determine volume status
Determining volume status is arguably one of the most difficult parts of manag-
ing a patient with hyponatremia. The section below discusses the evolution of 
tools and techniques utilized in determining a patient’s volume status. Once a 
patient has been categorized as hypovolemic, euvolemic, and hypervolemic, 
urine sodium levels should be interpreted. If a patient is euvolemic with increased 
UOsm, consider history that could increase the pretest probability for specific 
endocrine disorders such as SIADH, glucocorticoid deficiency, and hypothyroid-
ism [40].

Tools to Assess Volume Status

Evaluation of volume status is challenging, especially in ESRD patients. There is a 
need for objective assessment as fluid overload is associated with worse outcomes 
in hemodialysis patients, and there are no universally accepted standards to assess 
volume status in ESRD. Traditional methods for determining volume status in 
ESRD patients include blood pressure monitoring and targeting the patient’s “dry 
weight,” which is generally considered the body weight at which blood pressure is 
adequately controlled and the patient experiences minimal symptoms of volume 
overload or depletion. Conventional physical examination findings for fluid over-
load include crackles at the lung bases and the presence of peripheral edema. 
Although these are classic clinical signs, it has been suggested that these signs 
poorly reflect the severity of interstitial lung edema in ESRD patients [41].

Other methods to measure volume overload include the use of laboratory mark-
ers, particularly brain natriuretic peptide (BNP), pro-brain natriuretic peptide (pro-
BNP), and atrial natriuretic peptide (ANP). While these biomarkers are inexpensive, 
have good correlation with volume status, and show a direct association with adverse 
outcomes in ESRD patients, they lack specificity. These biomarkers may be affected 
by the dialytic membranes used in hemodialysis patients and can also remain high 
due to other conditions including cardiovascular conditions, stroke, sepsis, anemia, 
and cirrhosis [42].

Bioelectrical impedance analysis (BIA) or bioimpedance is an inexpensive, non-
invasive method that can estimate total body water, intracellular water, and 
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extracellular water. It can also be used to estimate dry weight. BIA is often used in 
patients on hemodialysis; however, studies suggest that it overestimates fluid over-
load in the presence of intra-abdominal fluid, which can be seen in patients undergo-
ing peritoneal dialysis [43]. Studies also suggest that its accuracy may be affected 
by edema, ascites, or water loss [44].

Volume status can also be assessed using ultrasonography through various mea-
surements, such as the inferior vena cava (IVC) collapse index, lung ultrasound to 
estimate extravascular lung water, and carotid artery Doppler. The IVC collapse 
index is a highly sensitive measurement that assesses fluid status by IVC collaps-
ibility and can be used to assess fluid responsiveness. Lung ultrasound estimates 
extravascular lung water through visual identification of Kerley B-lines. It can be 
used to quantify pulmonary vascular congestion and can be measured serially to 
assess volume status during dialysis. Carotid artery Doppler is used to calculate cor-
rected flow time, which directly correlates with intravascular volume status. Overall, 
some of the benefits of using ultrasound are that it is noninvasive, is radiation-free, 
and can dynamically assess volume status [41, 43].

�Novel Therapeutics in CKD: SGLT2 Inhibitors

Diabetic kidney disease (DKD), often in combination with hypertensive nephropa-
thy, is the number one leading cause of ESRD [45]. As approximately 50% of 
patients with CKD have diabetes, medications used to treat diabetes should be 
assessed specifically in the context of CKD patients [46]. Traditional diabetic medi-
cations have not shown to protect kidney function; however, newer medications 
have changed the field. The sodium-glucose transport inhibitors (SGLT2i) are a 
class of medications that have not only shown to significantly improve diabetes but 
have also been shown to combat vascular disease as well as the development and 
progression of chronic kidney disease [47, 48].

Sodium-glucose cotransporters are a class of proteins involved in glucose absorp-
tion in the intestinal tract and reabsorption of glucose from the proximal tubule of 
the kidney. Their action is driven by the electrochemical gradient of sodium which 
allows for the absorption of glucose against its concentration gradient across apical 
cell membranes [49]. The SGLT2i inhibits the SGLT2 protein, leading to the 
increased excretion of glucose.

There are many isoforms of SGLTs, but the one targeted by this new class of 
drugs is the SGLT2 isoform as demonstrated by Fig. 3.3. This isoform is mainly 
localized to the proximal tubule of the nephron. SGLT2 is responsible for reabsorb-
ing more than 90% of filtered glucose in the proximal tubule.
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The renal threshold for reabsorption of glucose in the proximal tubule is  
180 mg/dL. Once serum glucose levels rise above this threshold, the kidneys excrete 
glucose in the urine [50]. Lowering this threshold by inhibiting reabsorption via 
SGLT2 inhibitors results in many downstream changes. First, the increased glucose 
in the tubule increases the hydrostatic pressure in the Bowman’s capsule. This 
increased pressure upregulates the tubuloglomerular feedback at the macula densa, 
sending signals to decrease the overall work of the kidneys. This not only decreases 
the inflammatory effects on the kidneys but also has an added benefit of decreasing 
blood pressure by disrupting the renin-angiotensin system [51].

Canagliflozin (Invokana®) was the first SGLT2 inhibitor to be approved by the 
FDA in 2013 for the treatment of type 2 diabetes mellitus. Two additional SGLT2 
inhibitors are approved by the FDA: dapagliflozin (Farxiga®) and empagliflozin 
(Jardiance®). These drugs have also been developed in combination with other 
classes of diabetes drugs. These include canagliflozin/metformin (Invokamet®), 
dapagliflozin/metformin (Xigduo XR®), empagliflozin/metformin (Synjardy®), 
and empagliflozin/linagliptin (Glyxambi®) [50]. SGLT2 inhibitors are very effec-
tive diabetes medications, replacing other well-known medications like sulfonyl-
ureas. Primary care physicians prefer gliflozins due to beneficial side effects of 
weight loss and decreased systolic blood pressure (with an average decrease of 
1.66–6.9 mmHg) [52].

Recently, dapagliflozin (Farxiga) was approved by the FDA for use in kidney 
disease, specifically to reduce the risk of kidney failure. Previously, this class of 
drugs have been shown to be efficacious in controlling blood glucose levels, reduc-
ing the risk of cardiovascular events, and decreasing hospitalization rates for heart 
failure. The Dapagliflozin and Prevention of Adverse outcomes in Chronic Kidney 
Disease (DAPA-CKD) trial was the first double-blind randomized control trial that 
evaluated Farxiga solely in the setting of kidney injury, and the results were impres-
sive. The multicenter trial studied 4304 patients, assigning them to either a control 

Fig. 3.3  SGLT2 inhibitor mechanism in the proximal tubule of the nephron

J. C. Q. Velez et al.



53

group receiving placebo or a study group receiving Farxiga. Researchers used cer-
tain metrics such as a composite decline in glomerular filtration rate (GFR) of 50%, 
development of ESRD, and deaths from renal or cardiovascular events to compare 
the two groups. The positive outcomes in the dapagliflozin group were so significant 
that the trial was terminated early. The trial also noted that the differences were not 
attributable to better diabetic control.

The Canagliflozin and Renal Outcomes in Type 2 Diabetes and Nephropathy 
(CREDENCE) trial, done in 2019, had similarly impressive findings resulting in an 
early conclusion of the trial. The trial showed improvement in mortality when 
patients with type 2 diabetes-related renal disease were given canagliflozin. This 
double-blind randomized control trial observed kidney function in 4401 patients 
with histories of type 2 diabetes and microalbuminuria. After a median follow-up of 
2.62 years, the trial concluded that canagliflozin was effective in reducing the event 
rate of ESRD, doubling of serum creatinine, and cardiovascular death by approxi-
mately 30% [53].

Prior to these studies, there had been evidence of SGLT2 inhibitors having renal 
protective effects as seen in the Canagliflozin Cardiovascular Assessment Study 
(CANVAS). The CANVAS study primarily assessed cardiovascular outcomes in 
patients with type 2 diabetes. The CKD patients in this study were excluded if found 
to have an eGFR below 30 mL/min/1.73 m2. On the other hand, DAPA-CKD and 
CREDENCE were the first studies of their kind to examine a population with both 
diabetic and nondiabetic patients, in addition to CKD patients with an estimated 
GFR (eGFR) below 30  mL/min/1.73  m2. These trials confirm that the renal-
protective effects of SGLT2 inhibitors can be extended to broader populations. The 
results are likely to make this drug class more common among patients who have 
CKD and/or cardiovascular disease and therefore more frequently seen by hospital 
medicine physicians [54].

While SGLT2 inhibitors are shown to have benefits, there are side effects as 
with any drug class. The most well-known adverse effect of SGLT2 inhibitors is 
urinary tract infections (UTI). These are caused by increased amounts of glucose 
in the urine promoting mycotic growth. In addition, because of the osmotic diure-
sis induced by glycosuria, volume depletion and associated urinary frequency, 
thirst, and orthostatic hypotension are possible adverse effects. Risk factors for 
these adverse effects include age greater than 75, eGFR less than 60  mL/
min/1.73 m2, or concomitant use of a loop diuretic [55]. Some patients may have 
an initial drop in GFR and/or albuminuria, but a study in 2019 showed that after 
42 months, patients taking may actually have more stable GFRs compared to their 
baselines [53].

Euglycemic diabetic ketoacidosis (DKA) is a more serious adverse effect of 
SGLT2 inhibitors. A full-dose SGLT2 inhibitor induces a rapid urinary excretion of 
glucose, ranging from 5 to 100 g per day. This decline in blood glucose levels may 
cause diabetic ketoacidosis, even in patients with diabetes. Most patients in the 
initial case series who presented with diabetic ketoacidosis due to SGLT1 inhibitors 
were unaware of being in ketosis [56]. Education on this potentially life-threatening 
complication is important [56].
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�Conclusion

Nephrology is prevalent in nearly every aspect of hospital medicine. Nephrology in 
the hospital setting provides its own challenges; however, utilizing tools like urine 
microscopy can make the process of identifying diagnoses simpler. Consulting a 
nephrology specialist early for patients with renal conditions and ensuring that they 
have outpatient follow-up have been shown to improve mortality and quality of life 
[9]. The American Society of Nephrology, KDIGO, and other nephrology organiza-
tions are continuously updating guidelines and creating initiatives to educate fellow 
medical professionals on some of the most challenging in hospital conditions and 
complications [57].
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Chapter 4
Heart Failure Management 
for the Inpatient Provider

Tripti Gupta, Vishak Venkataraman, and Sunny Dengle

�Epidemiology

The prevalence of heart failure (HF) is on the rise. Currently, there are 6.2 million 
Americans living with heart failure, with an estimated 64 million people living with 
it worldwide [1, 2]. The incidence of heart failure increases exponentially with older 
age. The prevalence of heart failure can also be stratified by ethnicity as the rate of 
hospitalization for Black patients is 2.5 times higher than that of White patients [3]. 
With the rise in the prevalence comes an increase in emergency room visits and 
hospitalizations, which then leads to increased health-care expenditure. In 2012, it 
was estimated that 31 billion dollars was directed toward heart failure, with projec-
tions expecting an increase of 127% by 2030 [4].

Heart failure can be categorized into two subtypes: heart failure with reduced 
ejection fraction (HFrEF) and heart failure with preserved ejection fraction (HFpEF). 
Over the last 10 years, HFpEF has become more prevalent, accounting for over half 
of all hospitalizations of heart failure. HFpEF is more common among older patients 
and women when compared to HFrEF [5]. With the increase in prevalence of hyper-
tension, obesity, and diabetes, the expected prevalence of HFpEF is further pro-
jected to increase.

According to the CDC, risk factors for heart failure include coronary artery dis-
ease, hypertension, diabetes, and obesity, with modifiable risk factors including 
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tobacco, alcohol use, sedentary lifestyle, hypertension, diabetes, and obesity [2]. 
With an expected increase in the prevalence of heart failure, it is crucial for the 
practicing clinician to understand the pathophysiology of heart failure with reduced 
ejection fraction (HFrEF) and heart failure with preserved ejection fraction (HFpEF) 
as well as the optimal medical therapy to best take care of their patients.

�Pathophysiology

In the clinical setting, there is often variability between providers in terminology 
used to describe and classify heart failure [6]. This is, in part, due to the complex 
pathologic and hemodynamic alterations that occur in patients with heart failure, as 
well as the large number of potential precipitants and comorbidities that may con-
tribute to this condition [7]. The European Society of Cardiologists have suggested 
stratification of patients with HF based on left ventricular ejection fraction (LVEF), 
defining HFrEF as LVEF <40%, HF with midrange EF as LVEF of 40 to 49%, and 
HFpEF ≥50% [8]. With the increasing prevalence of HFpEF as compared to HFrEF, 
as well as differences in efficacy of available treatments, it is important to accurately 
describe and understand the pathophysiological and etiological differences underly-
ing and contributing to HF.

In HFrEF, the ejection fraction is reduced due to systolic dysfunction of the left 
ventricle (LV), i.e., inability of the LV to appropriately contract. LV systolic dys-
function can be precipitated by dilated cardiomyopathy in which focal or global 
insult to cardiomyocytes may result in varying levels of scar formation, eccentric 
hypertrophy, ventricular cavity enlargement, and decreased ventricular contractility 
[9]. In clinical practice, cardiomyopathy resulting from ischemic heart disease is 
often referred to as ischemic cardiomyopathy, which represents the most common 
cause of dilated cardiomyopathy and HFrEF [9]. Established risk factors for the 
development of ischemic heart disease include dyslipidemia, hypertension, diabetes 
mellitus, smoking, and family history. There are numerous other recognized pre-
cipitants of dilated cardiomyopathy and resultant HFrEF, including hypertension, 
valvular heart disease, viral infection, chemotoxicity, genetics, and alcohol overuse, 
which are often collectively referred to as nonischemic cardiomyopathies [9, 10]. 
Despite this broad division into ischemic and nonischemic causes, efforts to eluci-
date the underlying etiology of dilated cardiomyopathy and resultant heart failure 
are essential since treatment approaches and prognosis may differ significantly. It is 
important to note that in dilated cardiomyopathies, the extent of ventricular systolic 
dysfunction varies and that ventricular systolic dysfunction may be present in the 
absence of patient-reported symptoms [9].

With the prevalence of HFpEF increasing, greater efforts are being undertaken to 
understand the pathophysiological basis for the development of this syndrome. As 
implied by the name, LV systolic function and ejection fraction are preserved in 
HFpEF. Whereas some may still think of HFpEF and HFrEF as a clinical spectrum of 
a single disease, the infrequent progression of HFpEF to HFrEF, differing 
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pathophysiological mechanisms, and disproportionate responses to medical therapy 
warrants consideration of these conditions as distinct disease processes [7, 11]. 
HFpEF is characterized by LV diastolic dysfunction or rather impairment of ventricu-
lar relaxation and an increase in wall stiffness during diastole [7, 11]. Clinicians often 
use the terms HFpEF and diastolic heart failure interchangeably; however, this is not 
wholly accurate as diastolic dysfunction is not exclusive to HFpEF and may also 
occur in HFrEF [7]. Although the ejection fraction at rest is normal in HFpEF, there 
is decreased chronotropic reserve resulting in an insufficient increase in ejection frac-
tion in response to stress [5, 7, 11, 12]. This likely contributes to rapid decompensa-
tion in these patients. Traditionally, the development of diastolic dysfunction and 
resultant HFpEF has been associated with concentric hypertrophy, fibrosis, and 
remodeling of the LV due to systemic hypertension [7, 11, 12]. Emerging models 
have emphasized the contribution of microvascular endothelial inflammation to 
increases in oxidative stress, cardiomyocyte signaling disruptions, and myocardial 
fibrosis [7, 11, 12]. Some of the proposed proinflammatory comorbidities that may 
precipitate microvascular inflammation include hypertension, diabetes mellitus, iron 
deficiency, COPD, obstructive sleep apnea, obesity, chronic kidney disease, and 
smoking [7, 11]. In HFpEF, cardiac remodeling due to hypertrophy, stiffening, and 
fibrosis ultimately interfere with the ability of the ventricle to relax and fill appropri-
ately in diastole. Since medical therapies for HFrEF have not been shown to be effec-
tive in HFpEF thus far, further research into the pathophysiological changes unique to 
HFpEF is necessary to inform developments in diagnosis and treatment of this 
condition.

Restrictive cardiomyopathy represents another broad category of myocardial 
disorders which may result in HF. These conditions are generally characterized by 
nondilated ventricular cavities, increased myocardial stiffness, severe diastolic dys-
function, and increased ventricular filling pressures [13, 14]. The left or right ven-
tricle may be affected, and patients may exhibit symptoms or signs consistent with 
left or right HF [14]. Ventricular systolic function and ejection fraction are typically 
preserved until these disorders have progressed to advanced stages [13, 14]. 
Restrictive cardiomyopathy is recognized as the rarest form of cardiomyopathy; 
however, the wide spectrum of inherited and acquired causes and the difficulty in 
establishing these diagnoses may limit accurate estimations of disease prevalence 
[14]. Cardiac amyloidosis (CA), an infiltrative disease caused by extracellular depo-
sition of misfolded amyloid protein, is a known precipitant of restrictive cardiomy-
opathy and HF.  However, evolving research suggests that this disease is an 
underdiagnosed cause of HF [13, 15, 16]. A prospective, single-center analysis of 
myocardial tissue biopsies from patients with HFpEF showed a CA prevalence of 
14% [15]. Another prospective analysis of myocardial tissue biopsies from HFpEF 
patients showed the prevalence of wild-type transthyretin CA – the most common 
subtype of CA – to be 13% [17]. These findings hold potentially significant implica-
tions for the diagnosis and management of restrictive cardiomyopathies and HF as 
experimental therapies for transthyretin CA have shown favorable results for slow-
ing decline in functional capacity and reducing all-cause mortality [18].
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There are multiple other precipitants of cardiomyopathy not discussed in detail 
here which may lead to the development of HF, i.e., hypertrophic cardiomyopathy, 
cardiac sarcoidosis, and cardiac hemochromatosis [14, 19]. Although challenging, it is 
essential to attempt to elucidate the underlying cause of HF as establishing a definitive 
pathophysiological mechanism can inform patient prognosis and further management.

�Clinical Assessment of Heart Failure

�Presentation

HF is a multifaceted clinical syndrome that often presents with wide, case-by-case 
variability in patient-reported symptomatology, physical examination findings, and 
investigative results. Detailed history taking, physical examination, and review of 
patient medical records are essential for appropriate clinical assessment and diagno-
sis of the patient presenting with suspected HF. Patients with acute decompensated 
HF may present with symptoms consistent with predominantly right-sided or left-
sided heart failure or a combination of both.

Commonly reported symptoms include progressive dyspnea on exertion, fatigue, 
peripheral edema, unintentional weight gain, orthopnea, paroxysmal nocturnal dys-
pnea, and abdominal distention or tenderness. In one retrospective study of 99,825 
HF admissions, investigators found that the most common presenting symptom was 
dyspnea on exertion, present in 71.2% of patients [20]. Patients may present with a 
single reported symptom in the absence of appreciable physical exam findings, war-
ranting investigation of noncardiac differential diagnoses [11]. In the setting of 
long-standing HF with chronic deconditioning, patients may have trouble differen-
tiating the progression of symptoms [11]. The New York Heart Association (NYHA) 
classification of patients with HF is regularly used to describe functional status and 
disease progression. However, the subjective nature of patient-reported symptoms, 
variability of assessment between clinicians, and similarity in treatment modalities 
between functional classes might limit the utility of this categorization [6]. The 
American Heart Association (AHA) and the American College of Cardiology 
(ACC) have also published staging guidelines designed to be used in conjunction 
with the NYHA classification scheme in order to stratify the spectrum of clinical HF 
from those at risk of developing this syndrome to those with advanced HF [6]. 
Clinicians should hold a high index of suspicion for the presence of HF in patients 
with identifiable risk factors, symptoms, and signs consistent with this condition.

�History

Detailed history is vital to establishing the diagnosis of acute decompensated HF, 
whether this is a new diagnosis or an exacerbation of chronic HF. Since many HF 
symptoms are not solely specific to this condition, it is important to consider 
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non-cardiogenic etiologies, i.e., peripheral edema associated with renal disease, 
dyspnea of primary pulmonary origin, or ascitic abdominal fullness due to 
hepatic disease. Focused history questions and record review can help to differ-
entiate between likely causes of symptoms and to delineate next steps in 
investigation.

It is important to characterize the progression of symptoms that led to presen-
tation and to identify symptoms that may point to potential precipitants of HF 
onset or exacerbation, i.e., chest pain, palpitations, or fever. Assessing the patient’s 
adherence to a low sodium diet, fluid restriction, and measurement of daily 
weights may also provide useful insight into possible triggers for the patient with 
HF exacerbation. Ascertaining the patient’s current functional status as compared 
to baseline can provide worthwhile information about symptom progression. It is 
also essential to review the patient’s social history as certain behaviors such as 
alcohol consumption or substance use may precipitate or exacerbate HF. Reviewing 
information from previous hospitalizations, carrying out a thorough medication 
reconciliation to ensure the patient is adherent to an optimized regimen, and per-
forming a thorough review of systems will aid in establishing the diagnosis of HF 
[11, 20].

�Physical Exam

Physical exam can provide important details on the extent and severity of a patient’s 
heart failure. A patient’s vital signs and general appearance can suggest the presence 
of heart failure, especially if it is advanced. Important vitals to assess include heart 
rate, respiratory rate, blood pressure, and oxygen saturation.

A detailed cardiovascular exam is required to assess volume status in a patient. 
Examination assessing for volume overload should focus on pulmonary congestion, 
peripheral edema, elevated jugular venous pressure, and the hepatojugular reflux as 
these findings suggest high intravascular pressure. Hepatojugular reflex on clinical 
exam and the presence of orthopnea are two of the most sensitive clinical findings 
for the presence of advanced heart failure [21]. Pulmonary congestion can clini-
cally manifest as rales and is evident of left-sided heart failure, so a detailed respira-
tory exam is required. Typically, a patient who is volume overloaded, or “wet,” 
correlates with a pulmonary capillary wedge pressure (PCWP) of greater than 
22 mmHg [21].

The clinical assessment of a patient’s perfusion status is another aspect of exam-
ining a patient with heart failure. A narrow pulse pressure or cold extremities, espe-
cially in the presence of hypotension and volume overload, can suggest cardiogenic 
shock [21]. The patient may have tachycardia or tachypnea at rest, and their extrem-
ities will be cold and cyanotic with poor capillary refill due to poor perfusion. In 
cardiogenic shock due to heart failure, pulsus alternans may also be seen. Pulsus 
alternans describes an arterial pulse that is characterized by alternate strong and 
weak beats. This sign is pathognomonic of severe systolic dysfunction and is a sign 
of poor prognosis.
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�Investigations

Laboratory testing and various initial investigations can reinforce the diagnosis of 
heart failure or pave the way toward an alternative diagnosis for the patient’s 
symptoms.

�Chest X-Ray

Chest X-ray provides important information to help differentiate heart failure with 
other primary pulmonary pathology. Important features suggestive of heart failure 
include a cardiothoracic ratio >50% and pulmonary edema, represented by Kerley 
B-lines on imaging. When looking at the utility of chest X-ray on diagnosing heart 
failure, a systematic review of 15 studies showed that it was moderately specific at 
76–83% but insensitive at 68% in patients with HFrEF [22]. In patients with HFpEF, 
the sensitivity of abnormal cardiac findings is even lower than in patients with HFrEF.

�Echocardiography

Echocardiography is a widely accepted and readily available confirmatory test for 
diagnosing heart failure. Echocardiography is a noninvasive method of measuring 
important clinical parameters for heart failure including left ventricular ejection 
fraction. The versatility of the echocardiogram makes it a vital imaging modality to 
assess a patient with heart failure. It has the ability to assess structural or valvular 
abnormalities as this could be contributing to a patient’s disease state. In addition, 
the use of Doppler can accurately estimate a patient’s cardiac output as well as 
determine important pressure measurements [23]. Echocardiography also has an 
important role in monitoring disease progression as well as treatment guidance. The 
combination of BNP and echocardiography results helps determine the severity of 
the disease as well as the appropriate fluid management in an inpatient setting [23]. 
The noninvasive nature as well as its importance in both diagnosing as well as treat-
ing a patient with heart failure makes it a mainstay in hospital practice.

�Biomarkers and Blood Tests

A common biomarker used to evaluate patients with heart failure is BNP or 
N-terminal pro-BNP. These biomarkers are secreted in the ventricles in response to 
increased wall tension and myocardial stretch. These biomarkers are often used 
interchangeably in clinical practice. BNP is commonly increased in patients with 
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HFrEF, but a normal BNP cannot exclude the diagnosis especially in patients with 
obesity. Obesity leads to increased neprilysin concentrations, which leads to a 
decrease in BNP. In addition, obesity leads to an increase in renal filtration which 
subsequently reduces BNP levels [24]. Patients with HFpEF also commonly have 
normal BNP levels. BNP levels are increased due to other causes as well, including 
renal failure, coronary disease, pulmonary hypertension, and sepsis.

Cardiac troponins, a common biomarker measuring myocardial ischemia, can 
also be used to assess heart failure. It has been seen that patients with chronic or 
acute heart failure have detectable levels of troponins, with a positive correlation 
between troponin level and prognosis. This concept demonstrates that there may be 
multiple mechanisms of troponin release in patients. It is thought that viable cardio-
myocytes release troponins in response to myocardial stretch [25]. Therefore, car-
diac troponins have a role in measurement as well as prognosis and treatment in 
patients with heart failure.

In addition to the biomarkers mentioned above, initial blood work is required to 
help determine the etiology of heart failure. A CBC is important to assess for ane-
mia or an infection that could exacerbate a patient’s symptoms. Serum electrolytes 
and kidney function tests are important to assess as well as patients can have elec-
trolyte abnormalities as well as acute kidney injury due to volume overload. They 
are important markers for assessing treatment with diuresis as well as fluid restric-
tion. Liver function tests should be measured as well as they can be affected due to 
hepatic congestion [26].

�Management

�Guideline-Directed Medical Therapy (GDMT) for Heart Failure

The pharmacological management of HFrEF is an extensively researched and often 
discussed topic in medical literature. The ACC and AHA have previously outlined 
specific Guideline-Directed Medical Therapy (GDMT), which consists of optimal 
medical strategies to control symptoms, limit hospitalizations, and reduce mortality 
in ambulatory HFrEF patients [26–28]. Notably, the efficacy of these management 
approaches is based on randomized controlled trials that included only HFrEF 
patients or rather patients who demonstrated an LVEF ≤40% [26, 27]. Patients with 
HFpEF and HFrEF may have similar comorbidities and risk factors as HFrEF 
patients, i.e., hypertension and diabetes mellitus, that serve as alternative indica-
tions for the use of GDMT therapies [26, 27]. However, the use of these agents in 
HFpEF patients has not shown a significant improvement in mortality or rate of 
hospitalization [11].

The ACC has also published specific algorithms for the initiation and alteration 
of GDMT in HFrEF to help providers clarify appropriate treatment modalities based 
on the patient’s clinical status. For example, expert consensus from the ACC posits 
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that the initiation of beta-blockers is better tolerated by patients who are clinically 
euvolemic or “dry” [27]. Conversely, the ACC notes that initiation of medications 
promoting inhibition of the renin-angiotensin-aldosterone (RAAS) system is often 
tolerated when patients are clinically volume overloaded or “wet” [27]. It is neces-
sary to assess individual patient characteristics when considering the use of GDMT 
for HF patients. Each class of medications included in these guidelines may play a 
role in management depending on patient symptomatology, volume status, contra-
indications to medication use, NYHA classification, laboratory findings, previously 
implemented medication regimens, chronicity of HFrEF, and comorbidities [26–28].

�Advancements in the Management for Heart Failure

One of the mainstays of pharmacological treatment of HFrEF is the inhibition of the 
RAAS system. Chronic elevation of angiotensin leads to myocardial hypertrophy 
[29]. Therefore, over the past 30 years, the use of ACE inhibitors, angiotensin recep-
tor blockers (ARBs), and mineralocorticoid receptor antagonists has been studied 
and proven to reduce mortality for patients with HFrEF. Specifically, in 1987, results 
of the CONSENSUS trial showed a decrease in 6-month mortality from severe heart 
failure from 46 to 25% [30]. In addition, the RALES trial looking at the effect of 
spironolactone in severe HF showed a decrease in 24-month mortality from 46% to 
35% [31].

In the last 5 to 10 years, there have been major advancements in the management 
of HFrEF. Specifically, this new shift in the treatment stemmed from the addition of 
neprilysin inhibition to the management. The PARADIGM-HF trial looked at the 
ARB valsartan combined with the neprilysin inhibitor sacubitril and compared out-
comes with treatment with an ACE inhibitor [32]. The results of the study showed 
that hospitalization and death for patients is 21.8% for the valsartan-sacubitril group 
and 26.5% for the enalapril group in a 27-month period, demonstrating a significant 
reduction in CV hospitalization and HF deaths. This study also looked at the second-
ary outcome of death due to any cause, and the results also showed a significant 
decrease in mortality with the valsartan-sacubitril group [32]. The PIONEER-HF 
trial looked specifically at NT-proBNP levels of the two groups. The results of the 
study showed a significant reduction in the NT-proBNP levels of the valsartan-
sacubitril group when compared to the enalapril group, both in week 4 and in week 
8 measurement [33]. The use of the combination of ACE inhibitors and neprilysin 
inhibitors was also tested but resulted in a significant increase in angioedema in 
patients. The use of RAAS inhibition has also been tested in patients with HfpEF, 
and there has been no significant evidence pointing to its efficacy in these patients [34].

Cardiovascular disease (CVD) is one of the leading causes of morbidity and 
mortality for diabetic patients, and there has been much research done looking at 
cardiovascular outcomes on sodium-glucose cotransporter-2 (SGLT-2) inhibitors. 
The CVD-REAL 2 study looked at patient records from six different countries in 
three world regions, amassing over 400,000 patients with type II diabetes, 
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comparing SGLT-2 inhibitors with other glucose-lowering drugs. The results of this 
study showed that the use of SGLT-2 inhibitors led to significantly lower risk of all-
cause death (ACD), heart failure hospitalizations, myocardial infarction, and stroke 
[35]. With this in mind, the next step was to apply these medications to a broader 
patient population, specifically ones who do not have type II diabetes. The DAPA-HF 
trial focused on this patient population [34]. This study looked at the use of dapa-
gliflozin in patients with NYHA II, III, or IV heart failure and an ejection fraction 
of less than 40%, regardless of whether or not they had type II diabetes. Patients 
were randomly assigned to dapagliflozin plus recommended therapy or placebo and 
recommended therapy with the primary outcome being heart failure hospitalization 
or cardiovascular death. The results showed a significant decrease in the primary 
outcome in the group with dapagliflozin, confirming its efficacy in patients with 
HFrEF, regardless of the presence of type II diabetes [35].

With multiple randomized control trials showing identifying the clinical benefit 
of SGLT-2 inhibitors and angiotensin-receptor neprilysin inhibitors (ARNI) in 
patients with heart failure, current comprehensive disease-modifying therapy has 
changed to add these medications. The current quadruple therapy includes an ARNI, 
beta-blocker, mineralocorticoid receptor antagonist (MRA), and an SGLT-2 inhibi-
tor. A study from JAMA looking at the efficacy of quadruple therapy shows a 73% 
relative risk reduction in mortality [36]. With the implementation of the new qua-
druple therapy, there are many challenges associated with the treatment. With the 
addition of new medications to the standard HF therapy that have overlapping side 
effects (hypotension, acute kidney injury, electrolyte disturbances), there is some 
worry with regard to compounding those side effects [37]. The idea of polypharmacy 
as well as medication compliance and cost also comes to play when adding a new 
medication. However, with optimal medical management, there is hope for improved 
quality of life and reduced hospitalization in patients with chronic heart failure.

�Addressing Barriers to Health Care

Social determinants of health are very important factors to address when assessing 
the efficacy of medical therapy in patients with heart failure. Financial barriers are 
present for many patients resulting in the inability to afford lifesaving medical treat-
ment. In addition, lack of housing or transportation can prevent patients from 
accessing a nearby hospital. Inadequate health literacy also provides a barrier 
toward medication compliance as well as complex management of a chronic condi-
tion. A meta-analysis looked at the relationship between health literacy and mortal-
ity, ED visits, and hospitalization. The results of the study showed that marginal 
health literacy led to an increase in mortality, hospitalizations, and ED visits for 
heart failure [38]. It is likely that this measurement of health literacy involves other 
social determinants of health. Therefore, as hospitalists, it is vital to not only under-
stand the social determinants and cultural differences involved in a patient’s health 
care, but also incorporate these into addressing management of chronic heart failure.
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Chapter 5
Advances in the Evaluation and Treatment 
of Sepsis and Shock

Kevin Conrad and Emily Kelsoe

�Introduction

Over the past few decades, the term “sepsis” has evolved through many definitions, 
treatment algorithms, and approaches. The definition itself, which was originally 
confined to the basic terms of positive blood cultures, has now transitioned in defini-
tion to a dysregulated host response to an infection [1, 2]. However, one constant 
has remained true throughout the years: the rapid treatment focus on reducing the 
morbidity and mortality of sepsis. Sepsis is considered a time-sensitive medical 
emergency, akin to myocardial infarction or stroke, and should be treated accord-
ingly [3]. Sepsis leads to approximately 11 million deaths worldwide each year and, 
even when not fatal, can have lasting impacts on patients’ lives, the health-care 
system, and antimicrobial stewardship efforts [4].

�Defining Sepsis and Septic Shock

The institution of the 2016 Surviving Sepsis Campaign brought about new defini-
tions for sepsis and septic shock [5]. The focus of this update was on the cellular and 
organ dysfunction associated with sepsis. The systemic inflammatory response syn-
drome (SIRS) definition was determined to be ineffective in distinguishing a case of 
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sepsis from an undetermined host response and was thus replaced with the current 
definition with this update [6].

The Third International Consensus Definition for Sepsis (Sepsis-3) defines sep-
sis as life-threatening organ dysfunction caused by a dysregulated host response to 
infection, whereas septic shock is a subdivision of sepsis which includes the pres-
ence of circulatory and cellular/metabolic dysfunction and carries a higher risk of 
mortality [1, 5]. Along with the new definitions, a new scoring system was instituted 
for a more rapid assessment and action plan in sepsis. The original SOFA score, as 
demonstrated in Table 5.1, guides the clinician in the identification of sepsis in an 
intensive care unit (ICU) patient [7].

However, the institution of the “quick” SOFA score (qSOFA) in 2016 allowed 
for this clinical score to be used outside of the ICU setting and provided physicians 
with a quantitative and qualitative metric to act upon [6]. Patients that are outside of 
the ICU setting are at risk of having sepsis if they have any two of the three compo-
nents of the qSOFA score, as seen in Table 5.2 [6].

The score allows for the risk of sepsis to be determined in a fastidious manner so 
that the management approach can be swiftly instituted. This clinical approach and 
required sepsis workup are provided by the Surviving Sepsis Campaign. In this 
publication, a series of statements are recorded with varying levels of evidence. The 
best practice statements and strong recommendations are summarized below:

Table 5.1  The original SOFA score for use of sepsis identification in the critically ill ICU 
patient [7]

Sequential organ failure assessment score (SOFA)

System 1 2 3 4
Respiratory:
PaO2/FiO2, 
mmHg (kPa)

≥400 
(53.3)

<400 (53.3) <300 (4) <200 (26.7) 
with respiratory 
support

<100 (13.3) 
with respiratory 
support

Coagulation:
Platelet count

≥150 <150 <100 <50 <20

Hepatic: 
Bilirubin mg/dL

<1.2 1.2–1.9 2.0–5.9 6.0–11.9 <12.0

Cardiovascular MAP 
≥70 mmHg

MAP 
<70 mmHg

Dopamine 
<5 or 
dobutamine 
(any dose)

Dopamine >5 or 
norepinephrine 
≤0.1

Dopamine >15 
or 
norepinephrine 
>0.1

Central nervous 
system: Glasgow 
Coma Score 
(GCS)

15 13–14 10–12 6–9 <6

Renal: Creatinine 
mg/dL (umol/L) 
or urine output 
(mL)

<1.2 (110) 1.2–1.9 
(110–170)

2.0–3.4 
(171–299)

3.5–4.9 
(300–440)
<500 urine 
output

>5.0 (440)
<200 urine 
output
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Initial Resuscitation: Sepsis is considered a medical emergency.

–– Fluid resuscitation: Immediate 30  ml/kg crystalloid fluid bolus within first 
3 hours. Frequent reassessment of hemodynamic fluid status including heart rate, 
respiratory rate, urine output, temperature, and other available metrics [5]

–– Initial target arterial pressure of 65  mmHg in patients needing vasopressor 
support [5]

�Screening

–– Hospitals and hospital systems should have performance and quality improve-
ment protocols for sepsis, including, but not limited to, screening programs for 
sepsis in acutely ill patients [5].

�Diagnosis

–– Routine microbiological cultures are to be obtained before antimicrobial initia-
tion, including at least two sets of blood cultures (aerobic and anaerobic) [5].

�Antimicrobial Therapy

–– IV empiric antimicrobials should be initiated within 1 hour for both sepsis and 
septic shock to cover all possible pathogens. After identification and sensitivities 
of pathogen are identified and/or once sufficient clinical improvement is seen, 
therapies should be refined [5].

–– Recommend against use of systemic antimicrobial prophylaxis in individuals 
with severe inflammation of noninfectious origin (i.e., burns, pancreatitis) [5].

–– If combination, empiric therapy is initially used for septic shock, it should be 
de-escalated and combination therapy discontinued in the first few days of clini-
cal improvement or evidence of infection resolution. Daily reassessment of 
potential de-escalation opportunities in patients with sepsis and septic shock 
should be completed [5].

Table 5.2  Additional sequential organ assessment score for patients outside of the ICU setting 
who are at risk for or suspected of having sepsis [6]

Components of qSOFA score
1. Elevated respiratory rate ≥ 22 breaths per minute
2. Altered mental status (Glasgow Coma Score< 15)
3. Systolic blood pressure of 100 mmHg or less

5  Advances in the Evaluation and Treatment of Sepsis and Shock
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�Source Control

–– A specific anatomic source for infection should be identified or excluded as 
quickly as possible in patients with sepsis or septic shock. An intervention to 
eliminate a specific source of infection should be initiated as soon as possible 
after diagnosis is made [5].

–– Once alternate vascular access is obtained, remove any intravascular devices that 
may be sources of infection [5].

�Fluid Therapies

–– A fluid challenge technique should be utilized when fluid administration is con-
tinued, contingent upon the consistent improvement of hemodynamic factors [5].

–– Crystalloids should be used as the initial fluid resuscitation and intravascular 
volume replacement in patients with sepsis and septic shock. Hydroxyethyl 
starches should not be used in intravascular volume replacement in patients with 
septic shock [5].

�Vasoactive Medications

–– First-choice vasopressor in sepsis and septic shock should be norepinephrine [5].
–– Low-dose dopamine should not be used for renal protection in patients with sep-

sis and septic shock [5].

�Blood Products

–– The threshold for RBC transfusion in sepsis or septic shock should be when 
hemoglobin is less than 7.0 g/dL, unless underlying conditions of myocardial 
ischemia, acute hemorrhage, or severe hypoxemia coexist [5].

–– Erythropoietin should not be used for the treatment of anemia related to sepsis [5].

�Anticoagulants

–– Antithrombin should not be used in the treatment of sepsis and septic shock [5].
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�Mechanical Ventilation

–– 6 mL/kg of predicted body weight should be used as the target tidal volume in 
adults with sepsis-induced acute respiratory distress syndrome (ARDS) [5].

–– The maximum plateau pressure goals should be with an upper limit of 30 cm 
H2O in adults with sepsis-induced ARDS [5].

–– Prone positioning should be used in patients with sepsis-induced ARDS and a 
Pao2/Fio2ratio < 150 [5].

–– High-frequency oscillatory ventilation should not be used in adult patients with 
sepsis-induced ARDS [5].

–– A conservative fluid approach should be used in patients with sepsis-induced 
ARDS without evidence of tissue hypoperfusion [5].

–– Beta-2 agonists should not be used in the treatment of sepsis-induced ARDS 
without bronchospasm [5].

–– Pulmonary artery catheters should not be used routinely in patients with sepsis-
induced ARDS [5].

–– Head of bed should be elevated to between 30 and 45 degrees to minimize aspira-
tion risk and prevent ventilator-associated pneumonia in mechanically ventilated 
patients with sepsis [5].

–– Spontaneous breathing trials should be utilized in patients with sepsis who are 
mechanically ventilated and ready for weaning. A weaning protocol should be 
used to wean ventilated patients [5].

�Sedation and Analgesia

–– Continuous or intermittent sedation should be minimized, and target titration 
endpoints should be used in mechanically ventilated patients with sepsis [5].

�Glucose Control

–– Protocols should be used for glucose management in ICU patients with sepsis. 
Insulin should be initiated after two consecutive glucose levels >180 mg/dL. The 
upper limit of glucose management goal should be ≤180  mg/dL rather than 
≤110 mg/dL [5].

–– In patients on insulin infusions, glucose should be monitored every 1–2 hours 
until glucose levels and infusion rates are stable and every 4 hours following 
that [5].

–– Capillary blood point-of-care glucose measurements should be considered with 
caution as they may not reflect actual arterial or plasma glucose levels [5].
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�Venous Thromboembolism Prophylaxis

–– Pharmacologic prophylaxis with low-molecular-weight heparin or unfraction-
ated heparin should be used in patients with sepsis in the absence of contraindi-
cations [5].

–– Low-molecular-weight heparin should be used in lieu of unfractionated heparin 
for pharmacologic prophylaxis if no contraindications to its use exist [5].

�Stress Ulcer Prophylaxis

–– Ulcer prophylaxis should be administered to patients with sepsis or septic shock 
who have gastrointestinal (GI) bleeding risk factors. Prophylaxis should not be 
used in patients without GI bleed risk factors [5].

�Nutritional Support

–– Exclusive use of early parenteral nutrition or the combination of parenteral and 
enteral feedings should not be utilized in sepsis patients who are critically ill due 
to the lack of mortality benefit. Instead, early enteral nutrition initiation should 
be the goal [5].

–– If patients are not candidates for early enteral nutrition, IV glucose should be 
initiated rather than parenteral nutrition, and enteral feeds should be advanced as 
tolerated [5].

–– Omega-3 fatty acids should not be used as immune support in critically ill 
patients [5].

–– The use of glutamine or IV selenium as treatment in patients with sepsis and 
septic shock is not recommended [5].

�Goals of Care

–– Prognosis and goals of care should be discussed with the patient and their fami-
lies or support persons. The determined goals should then be integrated into the 
treatment plan and potential end-of-life care plans [5].

These statements are provided to guide clinicians’ actions in the treatment and 
workup of patients with sepsis; however, many iterations of such treatments exist. 
They serve as a guide for best practice care and evidence-driven treatments that 
should be followed to the best of any physicians’ ability. In actual practice, however, 
following all such guidelines may prove to be a difficult task.
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�The 1-Hour Bundle

In 2018, the 1-Hour Bundle, as outlined in Table 5.3, was developed by the Surviving 
Sepsis Campaign in response to evidence that with every hour’s delay of antibiotic 
initiation, there is an increase in mortality, even after adjusting for other variables 
such as hypotension, multiple organ failures, location of patient, source of infection, 
and need for mechanical ventilation [8, 9]. Implementation of bundles has allowed 
for fast-paced, urgent delivery of diagnostics and treatments in a systematic way. 
The aim of this bundle is to initiate care and assessment within 1 hour of time of 
presentation, otherwise known as “time zero,” which is described as the initial time 
of triage in the emergency department or the initial chart documentation of con-
firmed or suspected sepsis. This bundle establishes a combination of the previous 
3- and 6-hour bundles into a single protocol, allowing for rapid measures to be fur-
ther emphasized and the emergence of sepsis to be placed at the forefront [3].

Blood cultures should be collected prior to the initiation of antimicrobials given 
that sensitivity of blood cultures significantly decreases 1  hour after antibiotic 
administration [10]. However, obtaining cultures should not delay antimicrobial ini-
tiation [10]. Proper blood culture technique should include the collection of a mini-
mum of two sets of cultures [3]. Immediate administration of broad-spectrum 
antibiotics should appropriately follow the collection of cultures and should cover 
for the most likely pathogens involved in infection [3]. Fluid status must be 
addressed within 1 hour of presentation with the administration of a 30 mL/kg of 
crystalloid fluids [3]. Clinicians should aim to complete this bolus within the first 
3 hours [3]. The measurement of lactate serves as an alternate gauge of tissue perfu-
sion, and an increase in lactate may reflect hypoxia and is a predictor of poor out-
comes [3]. If there is an initial elevated lactate level, it must then be measured 
2–4 hours later to monitor perfusion [3].

Table 5.3  The 2018 1-Hour Bundle that serves as a guide to treating sepsis as a medical emergency 
requiring intervention within 1 hour of presentation [3]

Bundle element
Grade of recommendation and 
level of evidence

Obtain blood cultures prior to initiating antibiotics Best practice statement
Administer broad-spectrum antibiotics Strong recommendation, 

moderate quality of evidence
Rapid administration of 30 mL/kg crystalloid fluid for 
hypotension or lactate ≥4 mmol/L

Strong recommendation, low 
quality of evidence

Give vasopressors if patient is hypotensive during or after 
fluid resuscitation to maintain mean arterial 
pressure  ≥65 mmHg

Strong recommendation, low 
quality of evidence

Measure lactate level. Remeasure if initial lactate is 
>2 mmol/L

Weak recommendation, low 
quality of evidence
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�Sepsis and Antimicrobial Stewardship

As the threat of antimicrobial resistance (AMR) continues to rise, it is of utmost 
importance that clinicians follow prescribing guidelines while also implementing 
safe protocols for the treatment of sepsis. However, antimicrobial stewardship and 
sepsis protocol implementation can often be treated as contending entities in hospi-
tal medicine [11]. Initiatives for antimicrobial stewardship and sepsis are often 
executed by separate teams, and communication between such efforts has been 
lacking [11].

Proper execution of sepsis rapid response requires the administration of broad-
spectrum antibiotics, which carries the threat of antimicrobial resistance [8]. 
However, emphasis on additional patient review and narrowing the spectrum of 
antimicrobials is key to protecting against resistance [11]. Even with this knowl-
edge, a physician’s focus and concern for the patient in front of them may inhibit 
them from following these vital guidelines. A sense of urgency to treat the patient 
and provide the best immediate morbidity and mortality results may overpower the 
unseen threat of antimicrobial resistance as clinicians are reluctant to modify an 
effective antibiotic regimen [11]. This is where antimicrobial de-escalation must 
come into play. To achieve proper antimicrobial stewardship, the short-term benefits 
of a targeted approach to prescribing must be emphasized, such as the decrease in 
risk of multidrug-resistant infections in individual patients [12]. Other benefits of 
proper de-escalation include the reduction in adverse events associated with antibi-
otic use, such as superinfections or infections with Clostridium difficile [12].

Antibiotic de-escalation, as noted in Table  5.4, relies on proper antimicrobial 
stewardship modeling, and treatment paradigms exist to guide the clinician.

The implementation of this paradigm, as outlined in Figs. 5.1 and 5.2, guides the 
clinician toward a goal of de-escalation within the first 3 days [12].

In order to achieve this, a causative organism must be identified, which is par-
ticularly difficult to do when 40% of patients with sepsis have negative cultures [8]. 
The generation of a quick biological report or test is a future direction that will 
change this facet of sepsis treatment, allowing for a definitive diagnosis within the 
first 6 hours of presentation [8]. The ideal sepsis test would be one that has rapid 
results within 3 hours, tests for a wide variety of pathogens, is minimally invasive, 
can distinguish contaminants from disease-causing pathogens, can give results of 

Table 5.4  Antibiotic treatment paradigm in the management of sepsis or septic shock [12]

Principles of the antibiotic treatment paradigm

Aim for 
initial 
correct 
antibiotic 
choice.

Base antibiotic 
choice on local 
susceptibility 

patterns for both 
empiric and 

narrow 
coverage.

Immediate 
use of 
broad-

spectrum 
antibiotics

Optimization of 
dose and route 
of antibiotic 

administration

Shortest 
possible 

duration of 
antibiotic 

administration

Discontinue or 
change 
antibiotic 
regimen to 
properly target 
pathogen as 
soon as 
possible.
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Sepsis or septic 
shock identified

Patient commenced on 
broad spectrum 
antibiotics with 

improving clinical status 
by day 3

1) Microbiology cultures with no 
indication of infection (negative)

2) Clinical assessment yields no 
stigmata of infection

3) Clinical risk score no longer in 
support of underlying infection

4) Alertnative investgations with no 
indication of infection

Discontinue 
antibiotics 

1) Microbiology cultures positive 
for infection and present 

opportunity for de-escalation of 
therapy

2) Clinical assessment yields signs 
of clinical improvement

3) Alternative investigations show 
that infection is improving

De-escalate 
antimicrobial 

coverage

1) Microbiology cultures negative   
2) Clinical assessment of patient 

demonstrates clinical improvement

Continue current 
antimicrobial 

therapy

Fig. 5.1  Recommendations for the approach to antibiotic de-escalation for patients with improv-
ing clinical status within 3 days of treatment initiation [12]

Sepsis or septic 
shock identified

Patient commenced 
on broad spectrum 
antibiotics and not 

clinically improving 
by day 3

1) Microbiology cultures positive and provide 
evidence in favor or antibiotic escalation OR 

microbiology cultures negative

2) Clinical assessment yields signs of 
deteriorating infection

3) Alternative investgations indicate worsening 
of infection

Escalate antibiotic 
coverage and repeat 

microbiology cultures 

1) Microbiology cultures positive and 
appropriately covered by current therapy OR 

microbiology cultures negative

2) Clinical assessment yields no signs of 
clinical improvement

3) Alternative investigations show that patient 
is not improving

Maintain/escalate  
antimicrobial coverage 

and respeat microbiology 
cultures 

Fig. 5.2  Recommendations for the approach to antibiotic management in patients with sepsis and 
with no signs of clinical improvement within the first 3 days of treatment initiation [12]
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drug sensitivities, and is easily adapted to the workflow of the specific hospital set-
ting [13]. Though some polymerase chain reaction (PCR)-based tests exist in coun-
tries outside of the United States that can test for a number of specific organisms, 
these tests have mixed results when compared to the sensitivity and specificity of 
gold standard blood cultures and are not widely used [13]. While these technologies 
mark future horizons, we must utilize the testing that is available now. Current 
guidelines, as noted in Table 5.5, recommend reevaluation of patients’ antibiotics by 
the third day of admission for sepsis [8]. This clinical approach to de-escalation 
relies on daily reevaluation of patients’ antibiotic regime with goals of stopping or 
narrowing the coverage [12]. This practice, according to many studies, provides a 
similar, if not improved, clinical outcome and does not harm the individual 
patient [12].

�Sepsis and COVID-19

Worldwide, the coronavirus disease 2019 (COVID-19) outbreak has changed the 
way clinicians approach critically ill patients. Initially, only 5% of patients show 
severe lung disease/injury or multiple organ dysfunction, and this disease has 
wreaked havoc worldwide and has brought about requirements to rethink clinical 
judgment [14].

Patients infected with the SARS-CoV-2 virus show signs of a dysregulated host 
response to the infection with inflammation, coagulation parameter deviations, and 
immune response disturbances [14]. As mentioned above, sepsis is defined as a 
dysregulated host response to infection [1]. Thus, patients who are severely affected 

Table 5.5  Clinical approach to de-escalation of antimicrobials in patients who are diagnosed with 
sepsis and staying as an inpatient in the wards of the hospital [12]

Bedside clinical approach to antibiotic de-escalation in sepsis
1. Every patient with severe sepsis on antibiotic therapy should have therapy considered and 
formally documented every day
2. Full assessment of results and clinical status should be re-evaluated no later than day 3 and a 
decision made regarding:
 �� Cessation of treatment (if no infection is present)
 �� Narrowing the spectrum of the treatment
 �� Reducing the number of antimicrobials being used, i.e., redundancy in therapies or 

increasing clinical improvement that suggests that multiple agents for the same organisms 
are no longer necessary

 �� OR no de-escalation, only if the specific reason for not de-escalating is properly documented 
(i.e., lack of microbiology results or lack of clinical improvement)

3. Reevaluation should take place daily thereafter, and a decision to stop, change, or continue 
the therapy should be made with specific reasons
4. Goal at every reassessment should be to discontinue the therapy, or parts of the therapy, 
unless a reason for continuation exists
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by SARS-CoV-2 have elevations in the Multiple Organ Dysfunction Score (MODS) 
and meet the Sepsis-3 criteria [14]. This pattern differs by age group. Patients with 
severe COVID-19 and patients with sepsis from a respiratory source both have 
potential for diffuse alveolar damage resulting in acute respiratory distress syn-
drome (ARDS), pulmonary inflammation, thick mucus secretions, and increased 
levels of inflammatory cytokines with potential for microthrombi [15]. Similarly, 
sepsis due to COVID-19 can present with dyspnea, altered mental status, increased 
heart rate, weak pulses, and decreased urine output, which are all features of patients 
with septic shock [14]. Along with these findings, an elevated serum lactate and 
thrombocytopenia are also features of both the known entity of septic shock and 
sepsis due to COVID-19 [16]. As new variants of COVID-19 emerge, different 
symptom patterns are being recognized. As with much of the COVID-19 pandemic, 
our knowledge continues to evolve.

In response to this crisis, the Surviving Sepsis Campaign created a subcommittee 
for COVID-19 to determine recommendations [17]. These recommendations are 
categorized as strong recommendations or best practice statements, which implies 
that almost all patients in the specified situation would desire the advised treatment 
and only a few would not want it [17]. There is also the category of weak recom-
mendation, which indicates that the majority of persons in the specified situation 
would desire the advised treatment; however, many would not [17].

Much of the guidelines pertain to measures taken to ensure the safety of health-
care personnel and is an ongoing process. Measures taken during the start of the 
pandemic have been modified as father information is obtained.

With these recommendations in place, and with continued research to come, we 
are better prepared to manage patients with COVID-19 and resultant sepsis.

�Conclusion

Sepsis has been an ongoing threat known to medicine since as early as 700 BC [2]. 
However, with growing treatment modalities and increasing research in the field, it 
has been redefined and recommendations have changed with consistent updates. 
First and foremost, sepsis should be treated as a life-threatening medical emergency, 
with emphasis on treatment and assessment in the first hour [3]. Clinicians should 
focus on the collection of cultures, administration of antibiotics, assessment and 
management of fluid and perfusion status, and monitoring of serum lactate levels, 
all included in the 1-Hour Bundle [3]. The approach to sepsis should be in a proto-
colized manner with frequent reassessments along the way to ensure proper imple-
mentation. As the novel coronavirus continues to threaten the health of the world, 
new guidelines stand to direct the care of patients with sepsis due to COVID-19 and 
will most likely evolve in the coming years.

5  Advances in the Evaluation and Treatment of Sepsis and Shock
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Key Points
•	 Sepsis is a life-threatening medical emergency that should be recognized and 

treated within the first hour of presentation [3].
•	 The 1-Hour Bundle should be implemented for fastidious care and effective 

emergent management [3].
•	 Blood cultures should be obtained, if possible, prior to the initiation of antimi-

crobials [3, 10].
•	 A fluid bolus of 30 mL/kg should be administered within the first hour and com-

pleted within 3 hours in a patient with suspected sepsis [3].
•	 Vasopressors should be administered if hypotension persists during or after fluid 

bolus administration [3].
•	 Daily reassessment of microbiological cultures and clinical status should be 

done to effectively implement antimicrobial stewardship [11].
•	 Antibiotic de-escalation protocols should be in place for every patient with sep-

sis or septic shock [12].
•	 A severe respiratory infection due to COVID-19 often meets criteria for sepsis. 

Evolving guidelines exist for the distinct treatment of sepsis due to COVID-19 [14].
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Chapter 6
Current Trends in Stroke Management

Mohammad Moussavi and Kiana Moussavi

�Epidemiology of Stroke

Every 40 seconds, there is a stroke in the United States, equating to approximately 
795,000 strokes each year [1]. The most recent data from the Center of Disease 
Control and Prevention (CDC) demonstrates that within the United States, stroke is 
the third leading cause of death in women and fifth in men [1]. The data also indi-
cates that 1 in 4 of the strokes in the United States happen in those who have previ-
ously had a stroke [2].

The CDC has also provided some more specific statistics in regard to the preva-
lence of strokes between different race and ethnical backgrounds. The data suggest 
that the risk of having a first-time stroke is twice as high among the African-
American population compared to white patients and that death rates secondary to 
stroke are highest among African-American people [1]. The data also indicates that 
there has been an increase in death rates due to stroke in the Hispanic population 
since 2013 [1]. In the United States alone, the cost of stroke-related care, including 
medications, health care services, and missed workdays, has been estimated at 
approximately 46 billion dollars between the years of 2014 and 2015 [1].

This data reiterates the importance of providing the most efficient management 
to those suffering from new strokes and also the prevention of primary and second-
ary strokes. It shines a light on the importance of being more aware of some institu-
tional and individual biases that perhaps affect the quality of care distributed among 
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different races and ethnicities in order to make the best effort to overcome these 
biases and provide the best care to all patients irrespective of their ethnical 
background.

�Types of Stroke

Stroke can be divided into two large categories: ischemic and hemorrhagic. Ischemic 
stroke makes up approximately 85% of strokes [3]. Ischemic and hemorrhagic 
strokes can be divided into further subcategories that will be discussed below.

Ischemic strokes occur secondary to a blockage within the brain’s arterial vascu-
lature, which then cuts off oxygen and nutrients to a specific region of the brain [4]. 
The two main types of ischemic stroke are thrombotic and embolic [3]. Thrombotic 
strokes occur due to thrombus formation within the arterial vasculature directly sup-
plying specific regions of the brain, whereas embolic strokes occur secondary to 
emboli that break off from a thrombus in a distant site, such as the carotid arteries, 
the heart, or less commonly, the extremities [3].

Hemorrhagic strokes occur as a result of rupture or leakage of brain vasculature 
[5]. The two major subcategories of hemorrhagic strokes include intracerebral hem-
orrhage (ICH) and subarachnoid hemorrhage (SAH) [5]. Intracerebral or intrapa-
renchymal hemorrhage occurs most commonly due to elevated blood pressure, 
which causes weakening of the blood vessels in the brain over time and leakage of 
blood directly into the brain parenchyma [5]. Other risk factors for intracerebral 
hemorrhage include bleeding disorders, connective tissue disorders, injury or 
trauma, and blood vessel deformities such as aneurysms [5]. Subarachnoid hemor-
rhages occur as a result of rupture of an aneurysm or outpouching of blood vessels 
on the surface of the brain [5].

�Ischemic Stroke Management

There is a reason the term “time is brain” is so widely emphasized in the manage-
ment of stroke [6]. It is estimated that 1.9 million neurons are lost for every minute 
of stroke due to occlusion of large vessels, such as the internal carotid artery (ICA) 
or middle cerebral artery (MCA) [6]. Therefore, the most important factor when it 
comes to the management of stroke is early intervention [6]. This is why it is imper-
ative for the public to know the signs of acute stroke. The most common sign of 
acute ischemic stroke is focal loss of brain function; however, acute stroke can pres-
ent in a variety of ways [6].

When evaluating a patient for a possible stroke, first and foremost it is most 
important to determine whether it is an ischemic or hemorrhagic event as the man-
agement differs significantly. This is determined by getting a non-contrast CT as 
soon as possible, which is known as door-to-imaging time. Door-to-imaging time is 
defined as the time from which the patient enters the hospital to the time they are 
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imaged for a possible stroke. National guidelines have established that the ideal 
door-to-imaging time (DIT) is 25 minutes for suspected acute stroke patients [7]. If 
the stroke is ischemic, the physician must then determine whether the patient quali-
fies for intravenous thrombolytic therapy, endovascular thrombectomy, or both. The 
National Institutes of Health Stroke Scale (NIHSS) score is part of the assessment 
that helps determine if a patient is a candidate for intravenous thrombolysis and/or 
mechanical thrombectomy [8]. The NIHSS score ranges from 0 to 42 and has 11 
categories, including the level of consciousness (LOC), visual, facial palsy, motor 
arm, motor leg, limb ataxia, sensory, language, dysarthria, extinction, and inatten-
tion [3]. The baseline NIHSS score can also be used as a predictive indicator for 
long-term stroke outcomes [8].

�IV Thrombolysis Guidelines

Establishing the exact time of onset of symptoms due to an ischemic event is the 
most important factor in determining eligibility for intravenous tissue plasminogen 
activator (tPA) or thrombectomy. The door-to-needle time describes the time from 
the arrival of a patient into the hospital until the administration of intravenous 
thrombolytics, such as tissue-type plasminogen activator (tPA) in the setting of an 
acute ischemic stroke [9]. The national guidelines have determined ideal door-to-
needle time to be less than 60 minutes and the therapeutic window for tPA therapy 
to be less than 4.5 hours since symptom onset [9].

�Mechanical Thrombectomy Guidelines

It is estimated that every 1-min reduction in the interval between stroke onset and 
start of mechanical thrombectomy results in an additional week of healthy living 
[10]. The recent guidelines for mechanical thrombectomy are based on several 
major trials entitled MR CLEAN, ESCAPE, EXTEND-IA, REVASCAT, SWIFT 
PRIME, THRACE, and most recently DAWN and DEFUSE 3 trials [11]. The 
guidelines state that patients 18  years of age and older can undergo mechanical 
thrombectomy with a stent retriever if they have minimal prestroke disability, have 
an occlusion of the internal carotid artery (ICA) and main branch of middle cerebral 
artery (MCA), have an NIHSS score of ≥6 and Alberta Stroke Program Early CT 
Score (ASPECT) ≥6, and have a last seen normal of less than 6  hours prior to 
thrombectomy [11]. The guidelines also state that in selected patients who are 
6–24 hours within their last known normal and who have evidence of anterior circu-
lation large vessel occlusion and would otherwise be eligible for DAWN or DEFUSE 
3, perfusion imaging or MRI with diffusion-weighted imaging should be obtained 
in order to determine whether the patient is a candidate for mechanical thrombec-
tomy [11]. Trials indicate that the best long-term outcome for patients treated with 
thrombectomy is within the first 6 hours of symptom onset [12]. Data also suggest 
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that in certain patients with perfusion-imaging, treatment can be beneficial up to 
24 hours after stroke onset [12].

However, there are many factors that have yet to be studied in detail and may 
lead to expansion of inclusion criteria and relaxation of exclusion criteria for 
mechanical thrombectomy. In following the above-mentioned trials, there are many 
ongoing trials which focus on the benefit of thrombectomy in patients with mild 
cognitive impairment with large vessel occlusions and recanalization of more distal 
vessel and other large vessels (such as basilar artery or its main branches), and if 
successful they will greatly expand the use of mechanical thrombectomy [13, 14].

�The Role of Collateral Blood Flow

When a large vessel is occluded in an acute ischemic stroke event, the brain tissue 
that is fed exclusively by the occluded vessel dies at a much faster rate than the 
peripheral tissue due to blood flow from the neighboring vessels, also known as col-
laterals. Not all patients suffering from acute ischemic stroke due to large vessel 
occlusion have the same rate of progression of stroke. This progression has a spec-
trum of slow to fast. Fast progression refers to those in which the rate of brain cell 
death is much higher than average, and the opposite is true for the slow-progression 
ischemic strokes. Progression of acute ischemic stroke depends on many factors, 
especially collateral blood flow to the ischemic area, patient’s age, individual’s 
oxygen-carrying capacity, and other cerebrovascular comorbidities [15, 16]. The 
number, caliber, and sustainability of collaterals vary greatly among each patient. In 
most cases, these collaterals cannot survive for a long time. Therefore, the sooner 
the occluded vessel is recanalized, the less cell death is observed. The current guide-
lines for intravenous thrombolytics and especially mechanical thrombectomy are 
based on relatively new trials which have very strict exclusion criteria. However, 
based on these trials, many acute ischemic stroke patients who may potentially ben-
efit from treatment are excluded. For example, time cutoffs, baseline function, size 
of already-infarcted tissue, and size and location of vessels are all used as exclusion 
parameters. Therefore, it is important to note that the majority of current required 
parameters and scoring systems for treatment of ischemic stroke are arbitrary, and 
as stroke knowledge continues to expand, the treatment of stroke will become more 
individualized and the exclusion criteria will be less strict [13].

The degree and speed of ischemic injury can be minimized by collateral blood 
flow to the ischemic territory as well as the collaterals supplying the large vessels 
[17]. Therefore, it may be of benefit for endovascular therapy to be tailored to those 
with better collateral flow, allowing for a more personalized approach to ischemic 
stroke management on a case-by-case basis. Stroke neurologists or interventional-
ists do not usually focus on the pretreatment collateral flow to the region of infarct 
and tend to focus more on restoring anterograde flow more aggressively if the patient 
has poor retrograde flow through collateral vessels [15]. All patients presenting with 
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ischemic stroke have a varying range of collaterals. Despite this fact, collaterals at 
the time of angiography are not typically factored into the decision-making pro-
cess in the management of stroke [15]. In a study conducted by Bang et al., the 
relationship between baseline collaterals and recanalization results after endovas-
cular therapy was evaluated [15]. All patients within the study underwent cerebral 
angiography and subsequently angiographic collateral grade was determined based 
on the ASITN/SIR collateral flow grading system [15]. The ASITN/SIR grading 
system assigns a value ranging from 0 indicating no visible collaterals to grade 4 
indicating rapid and complete retrograde perfusion of entire ischemic territory via 
collateral blood flow [15]. The study found that in patients with higher ASITN/SIR 
scores indicating greater pretreatment collaterals, recanalization rates were higher 
post-endovascular therapy [15]. The data collected also demonstrated that among 
the variables studied, collateral status was the strongest predictor for positive revas-
cularization results [15]. The authors suggested that by selecting patients for endo-
vascular therapy based on collateral assessment, more favorable results are achieved 
and the need for other time-consuming tests is decreased [15].

�Neuroprotection

Another important discussion in the management of ischemic stroke is the use of 
neuroprotection in order to achieve better functional outcomes [18]. Neuroprotective 
agents are used in hopes of preventing irreversible injury to ischemic neurons [18]. 
There have been several studies demonstrating improvements in outcomes post-
recanalization after administration of neuroprotection or hypothermia. 
Neuroprotective agents such as N-methyl-D-aspartate receptor (NMDA) antago-
nists and magnesium have shown promising potential and are continued to be stud-
ied. There have also been studies showing the benefit of cooling ischemic stroke 
patients by decreasing the temperature by 2 degree Celsius in order to decrease 
ischemic damage [19]. Hypothermia reduces damage to the brain by reducing the 
generation of free radicals and inflammatory response, decreasing excitotoxicity, 
inhibiting neuron cell apoptosis, and reducing the basal metabolic rate of the brain 
[19, 20]. A recent phase III clinical trial (ESCAPE-NA1) on the novel drug candi-
date Nerinetide has brought much attention and provides a promising future for the 
use of neuroprotection in the treatment of acute ischemic stroke (AIS) [21]. 
Nerinetide is a neuroprotective eicosapeptide that suppresses the interaction of 
NMDA receptors with the postsynaptic density protein 95 (PSD-95) and thereby 
prevents the neurotoxic signaling of neuronal NO synthase (nNOS) in AIS [22]. The 
trial demonstrated that in those who had not received intravenous alteplase, better 
clinical outcomes with Nerinetide were achieved versus placebo [21]. Additional 
trials are necessary in order to further evaluate the efficacy of neuroprotective agents 
and to determine whether the use of neuroprotection can improve the outcome of 
patients with large vessel occlusion especially after mechanical thrombectomy [14].
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�Stroke and Women

As discussed earlier, the time it takes from the onset of stroke symptoms to the time 
of treatment is the most important factor in the prognosis of stroke. Unfortunately, 
a major delay to seeking treatment has been proven to be lack of recognition of 
traditional signs of stroke at the time of onset [23]. There appears to be a significant 
gender disparity in recognition of the early signs of stroke and therefore a delay in 
seeking medical attention in women.

Zrelak et  al. conducted a study designed to evaluate sex-based differences in 
symptom perception [23]. The results indicated that men arriving within 4.5 hours 
of symptom onset had a higher NIHSS score at the time of presentation (7.7 versus 
4.8 respectively) and were significantly more likely to be treated with alteplase 
compared with their female counterparts [23]. The study also demonstrated that 
most patients enrolled in the study were unaware of the importance of getting to the 
hospital quickly, and interestingly women with prior strokes were slower to seek 
medical help, with the majority presenting late (defined as greater than 4.5 hours 
since the time of symptom onset) [23].

Several other studies have demonstrated that women present with “nontradi-
tional” signs of stroke. Jerath et al. conducted a study in which symptoms in 449 
first-time stroke patients were evaluated in order to determine the most common 
neurological symptoms among both men and women [24]. The study indicated that 
generalized weakness and mental status changes were among the most commonly 
presenting symptoms in women compared to men who presented with paresthesia, 
ataxia, and double vision [24]. Men presented with signs of ischemic stroke such as 
nystagmus and sensory abnormalities, whereas women presented with fatigue, dis-
orientation, and fever [24].

It is also established that women have experienced longer delays in door-to-
needle and door-to-image times after presenting to the emergency department with 
signs and symptoms of stroke [24]. Gargano et al. further established that this delay 
is not attributed to the previously mentioned difference in signs and symptoms, 
pointing to more complex causes [25].

The term “availability heuristic” refers to the act of making judgments about a 
certain scenario based on available examples in your mind [26]. The tendency to 
treat women in an inferior manner when they present with nontraditional signs of 
stroke can to an extent be explained by this heuristic. It is therefore imperative that 
the general public as well as healthcare workers learn to recognize the “nontradi-
tional” signs and symptoms of stroke in both men and women.
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�COVID and Stroke

�Epidemiology

There is limited data thus far in regard to the incidence of stroke among patients 
with COVID-19. Preliminary data suggest that the majority of neurological compli-
cations include myalgia, headaches, and encephalopathy, with a minority of patients 
suffering from ataxia, movement disorders, motor and sensory deficits, and 
stroke [27].

The incidence of stroke is approximately 2.5 to 5 percent among patients hospi-
talized for COVID-19 [28]. In the setting of COVID-19, onset of stroke symptoms 
was 9 days after the onset of other COVID symptoms [29].

The most common subtype of stroke presentation in the setting of COVID-19 is 
ischemic stroke, with less frequent presentation of venous sinus thrombosis, intra-
cerebral hemorrhage, and subarachnoid hemorrhage [27].

�Effects of COVID-19 on Stroke Admissions

According to data collected in stroke centers throughout China, in the first half of 
2020, there were fewer admissions due to stroke [30]. This could potentially be 
attributed to fear of exposure to COVID-19 among those with more mild stroke 
symptoms; however, it was found that those who did present for hospital evaluation 
had more severe strokes [30].

�Proposed Mechanisms of COVID-19-Induced Stroke

�Hypercoagulability

As previously stated, COVID-19 is associated with a higher prevalence of stroke 
compared with the general population [31]. Though most proposed mechanisms of 
stroke in the setting of COVID-19 remain hypothetical, one proposed mechanism is 
hypercoagulability [31]. COVID-19 is associated with a hypercoagulable state that 
is confirmed by elevated levels of D-dimer, elevated fibrinogen, and normal or 
slightly increased prothrombin time, which are more markedly elevated in patients 
with ischemic stroke [32].
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�Cerebral Endotheliopathy

Another proposed mechanism of stroke in the setting of COVID-19 infection is 
endotheliopathy of brain vasculature. Endotheliopathy describes the inflammatory 
process within the endothelial lining of blood vessels associated with high levels of 
certain cytokines, including interleukin-6 [33, 34].

There have also been several studies designed with the primary objective of ana-
lyzing hemostatic factors as well as markers of endothelial cell and platelet activa-
tion in critically ill COVID-19 patients admitted to the ICU as well as a possible 
correlation between the aforementioned markers and clinical outcomes [32, 33]. 
These studies demonstrated an elevated level of von Willebrand factor (vWF), solu-
ble P-selectin, and soluble thrombomodulin in patients critically ill with COVID-19 
compared to non-critically ill patients [32, 33]. It was determined that among 
patients in a hyperinflammatory state, the cascade of events that leads to the release 
of soluble thrombomodulin began with direct injury to endothelial cells [32, 33]. It 
was also concluded that vWF antigen and thrombomodulin were both correlated 
with increased mortality risk among all patients [32, 33]. Goshua et al. determined 
that based on the findings of elevated vWF, plasminogen activator inhibitor-1 
(PAI-1), soluble thrombomodulin, soluble P-selectin, and sCD40L endotheliopathy 
and platelet activation may be the underlying cause of the coagulopathy associated 
with COVID-19 [34].

�Additional Risk Factors

The traditional risk factors for stroke are still applicable to the development of 
stroke in the setting of COVID-19. Cardiac dysfunction as a result of myocarditis, 
arrhythmias, heart failure, and myocardial infarction and cardiac injury as a direct 
result of critical illness in the setting of COVID-19 have all been associated with 
potential embolic stroke mechanisms [35]. However, in a study evaluating 100 con-
secutive COVID-19 patients, only 10 percent demonstrated any left ventricular dys-
function, making cardiac embolism as a cause of stroke in the setting of COVID-19 
infection less likely [35].

Retrospective data has also found that prognosis for stroke in patients with 
COVID-19 is worse among African Americans compared to other racial ethnicities. 
The data also showed that on admission, the severity of stroke as determined by the 
National Institutes of Health and Stroke score was similar for African Americans 
when compared to other races; however, the mortality rate was significantly higher 
for African-American patients [36].

M. Moussavi and K. Moussavi



93

�Post-stroke Depression

�Prevalence

A study conducted by Ayerbe et al. found that following a stroke, the prevalence of 
depression was 29 percent [37]. It has also been established that depression after 
stroke is associated with poorer outcomes. Consequently, the study proposed a posi-
tive correlation between depression and 12- to 24-month mortality [37]. A separate 
case-control study conducted by Jorgensen et al. comparing stroke patients with no 
prior history of depression to controls established that the incidence of depression 
during the first two years following hospitalization was significantly higher among 
stroke patients compared to control [38].

�Risk Factors and Assessment of Post-stroke Depression

The possible risk factors for post-stroke depression (PSD) include, but are not lim-
ited to, physical disability, cognitive changes, inadequate social support, and prior 
history of depression or mental illness [39].

The biggest challenge with PSD is the ability to recognize the signs and symp-
toms [39]. Due to the possible effects of stroke on patients including aphasia, apros-
odia, or flat affect, it may be difficult for healthcare providers to pick up on signs of 
depression. It is therefore important for providers to have a high clinical suspicion 
in order to properly treat patients suffering from PSD. Although there are many 
resources and depression scales that can assess possible depression, the single most 
important question to directly ask is whether the patient “feels sad or depressed” 
[39]. A positive answer to this question has been found to have a sensitivity and 
specificity of 86 and 78 percent, respectively [39].

�Treatment

Thus far, the most effective treatment for PSD has focused on a multidisci-
plinary approach, including regularly scheduled patient follow-up and effective 
inter-professional communication among all healthcare providers within the 
team [39].

6  Current Trends in Stroke Management



94

�Post-stroke Care

Of the 795,000 patients with strokes annually within the United States, approxi-
mately two-thirds survive and require rehabilitation [40]. The amount of rehabilita-
tion necessary varies from person to person and depends on the severity and extent 
of damage to the brain [40]. Evidence suggests that the earlier patients are started 
on rehabilitation and the longer they are able to participate in each session, the bet-
ter are their long-term outcomes [40]. Rehabilitation therapy is focused on helping 
the brain relearn the skills that it has lost as a consequence of the stroke and is usu-
ally started within the first 48 hours after the stroke once the patient has stabilized 
[40]. This is in order to increase natural brain neuroplasticity in response to the 
damage caused [40]. Neuroplasticity or neural plasticity describes the process of 
brain “rewiring” by creating new neural pathways and synapses in order to compen-
sate for the ones that were destroyed as a consequence of the stroke [4].

Key Points
	 1.	 Stroke can be divided into two large categories: ischemic and hemorrhagic. 

Ischemic stroke makes up approximately 85% of strokes.
	 2.	 The most important factor when it comes to the management of stroke is early 

intervention. The national guidelines have established that the ideal door-to-
imaging time (DIT) is within 25 minutes for suspected acute stroke patients.

	 3.	 The national guidelines have determined ideal door-to-needle time to be less 
than 60 minutes and the therapeutic window for tPA therapy to be less than 
4.5  hours since symptom onset. The guidelines have also indicated the best 
long-term outcomes for patients treated with thrombectomy within the first 
6 hours of symptom onset. In certain patients with perfusion-imaging, treat-
ment can be beneficial up to 24 hours after stroke onset.

	 4.	 Progression of acute ischemic stroke depends on many factors, especially col-
lateral blood flow to the ischemic area, patient’s age, individual’s oxygen-
carrying capacity, and other cerebrovascular comorbidities.

	 5.	 Studies suggest that collateral status was the strongest predictor for positive 
revascularization results and that by selecting patients for endovascular therapy 
based on collateral assessment, more favorable results are achieved and the 
need for other time-consuming tests is decreased [15].

	 6.	 Neuroprotective agents are used in hopes of preventing irreversible injury to 
ischemic neurons. There have been several studies demonstrating improve-
ments in outcomes post-recanalization after administration of neuroprotection 
or hypothermia. Most recently, a phase III clinical trial (ESCAPE-NA1) focus-
ing on the use of the novel drug Nerinetide (neuroprotective eicosapeptide) has 
shown a promising future for the use of neuroprotection in the treatment of 
acute ischemic stroke (AIS) [21].

	 7.	 Women often present with “nontraditional” signs of stroke and data has shown 
that women experience longer delays in door-to-needle and door-to-image 
times after presenting to the emergency department with signs and symptoms 
of stroke.
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	 8.	 Current and ongoing research suggests that endotheliopathy and platelet activa-
tion may be the underlying cause of the coagulopathy associated with 
COVID-19.

	 9.	 Following a stroke, the prevalence of depression has been reported as 29 per-
cent, and consequently it has been established that depression after stroke is 
associated with poorer functional outcomes.

	10.	 Evidence suggests that the earlier patients are started on rehabilitation post-
stroke and the longer they are able to participate in each session, the better are 
their long-term outcomes.
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Chapter 7
Co-management of Orthopedic Patients

Allison Leonard, James Mautner, and Andrew Bennie

�What Is Co-management?

The concept of internal medicine–trained physicians being involved in the care of 
surgical post-operative patients, otherwise known as co-management, was first 
identified in the 1950s within the United Kingdom [1]. This system was primarily 
established as part of a combined orthopedic-geriatric service. However, this model 
only became popular in the United States during the last few decades, where it has 
been deployed most often in the specialties of orthopedics and neurosurgery [2].

Hospitalists have always co-managed patients, as they frequently collaborate 
with primary care physicians when a patient is admitted to the hospital, so in theory 
hospitalists are the perfect co-management partners for surgeons. The 2015 
American Hospital Association survey found that of hospitals with over two hun-
dred beds, ninety-two percent of them utilized hospitalists [3]. The recent growth in 
hospitalist positions can be explained by the installation of numerous co-management 
programs. Medicine physicians co-managing surgical patients increased from 
33.3% in 1996 to 40.8% in 2006 and orthopedic co-management rose from 28.6% 
to 41.7% in the same time frame [4]. This new trend has allowed for a myriad of 
improved outcomes for the patients, hospital, and staff.
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Traditionally, surgeons manage their own patients postoperatively and consult 
other services as needed if complications arise. This has resulted in a reactive, rather 
than proactive, approach, eliminating the ability for hospitalists to prevent compli-
cations from occurring and instead managing problems after the fact. In a value-
based healthcare setting, this can be detrimental to the hospital’s bottom line. With 
co-management, hospitalists can be involved from the beginning of care, helping to 
prevent these potential complications in a more proactive fashion.

Co-management has no set definition and therefore comprises a variety of tasks 
including managing chronic medical comorbidities, addressing daily acute postop-
erative complications, organizing discharge from the hospital, and communicating 
with the surgery team [4]. Given the lack of a true definition, co-management pro-
grams can vary dramatically based on the needs of the hospital and staff. These 
co-management systems are built individually by the hospital, implementing agree-
ments between the surgeons, hospitalists, and hospital executives to streamline the 
patient flow, maximize the efficiency of the available resources, and coordinate 
responsibilities.

�Co-management Roles

Due to the ambiguity surrounding co-management, it is essential for hospitals to 
design programs that help delineate the roles of every health care provider involved. 
Without clear protocols, there is potential for miscommunication between the hos-
pitalist and surgeon leading to suboptimal patient care. When integrating hospital-
ists into a co-management system, there are two central theories. In the first scenario, 
the hospitalist acts as the primary attending physician for the patient with the sur-
geon as a consultant. Alternatively, the surgeon maintains the attending physician 
role and the hospitalist works purely as a consultant [3].

Co-management began with hospitalists intervening postoperatively on surgical 
patients, but recently has evolved to include some programs where hospitalists pro-
vide peri-operative care. This has been installed with the hope of optimizing comor-
bidities and assessing risk prior to the surgical procedure to provide the best possible 
outcome for the patient. The Department of Orthopedic Surgery at the Cleveland 
Medical Center began an orthopedic/hospitalist fellowship position with this aim. 
Since beginning the program, the department has seen significant improvements in 
hospital length of stay, complication rate, 30 day readmission rate, and percentage 
of patients discharged home [5]. The Society of Hospital Medicine has subsequently 
acknowledged that perioperative medicine is a core requirement in becoming a hos-
pitalist [6].

One of the most significant concerns when beginning a co-management program 
is ensuring that the scope of practice aligns with each provider’s clinical training 
and expertise. When establishing practice guidelines, developing a comprehensive 
policy known as a co-management agreement is key. This outlines roles, establishes 
work flow, and helps answer questions, e.g., who is responsible for prescribing deep 
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vein thrombosis (DVT) prophylaxis or which provider decides when discharge from 
the hospital is appropriate.

These clinical boundaries help define the specific duties for the hospitalist and 
surgeon, allowing for the benefits of co-management to emerge. Table 7.1 demon-
strates an example of the divided tasks between the hospitalist and orthopedic sur-
geon, from a recognized co-management program [7]. In this setup, it is important 
to note that multi-disciplinary rounds occur daily incorporating the hospitalist, 
orthopedics, nursing, and case managers. This allows for better communication and 
more thorough patient care. In addition, orthopedics is responsible for most of the 
surgically related postoperative management here. From pain control to fluid man-
agement to DVT prophylaxis and even discharge, orthopedic physicians are the 
drivers in this particular program, but other hospitals may opt to place more onus on 
the hospitalist in order to ease the orthopedic responsibilities.

Patients without significant medical complexity were followed only by the ortho-
pedics team. Hospitalists were brought into co-management for their expertise in 
treating complicated patients with multiple comorbidities; therefore, young and 
healthy patients undergoing a surgical procedure do not require co-management as 
their potential for post-operative complications will be minimal. Table  7.2 lists 

Table 7.1  Allocation of hospitalist versus orthopedic roles and responsibilities (Whinney 2012)

Hospitalist Orthopedics

Meet with orthopedic surgeons and review 
preoperative assessments and new admissions to 
identify potential patients for co-management

Utilize the current system of residents with 
physician’s assistant and nurse practitioner 
positions

Evaluate new patients in co-management 
program and record pertinent findings

Daily rounding and examinations with 
progress notes for postoperative orthopedic 
patients

Follow-up on results of labs and imaging 
ordered by the hospitalist team

The first avenue of support for nursing when 
issues with patients arise. Defer to hospitalist 
for more complex medical decisions

Be available to provide pre- and postoperative 
medical consultation as needed

Continue as primary attending for patients 
that do not require co-management (less 
medically complicated)

Teach residents on orthopedic surgery as to 
important perioperative medical topics

Along with the medicine resident, provide 
coverage of patients on holidays, weekends, 
and nights

Complete daily multidisciplinary rounds with 
nursing, allied health staff, and case 
management

Follow-up on results from labs or imaging 
ordered by the orthopedics team
Manage basic postoperative orders, including:
 �� Blood and fluids
 �� Pain and routine PRN medications
 �� DVT prophylaxis
 �� Wound care and perioperative antibiosis
 �� Admission to co-management program
 �� Discharge plan
 �� Allocation of discharge prescriptions
 �� Family communication
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chronic medical conditions that initiate co-management in the same program that is 
represented in Table 7.1 [7]. This is not an exhaustive list and may fluctuate depend-
ing on the hospital, but provides a guide to selecting patients that might require a 
higher level of care following their surgery.

�Orthopedic Patients

Disorders of the musculoskeletal system are one of the principal causes of disability 
in the United States. In fact, just over 25% of Americans have a musculoskeletal 
issue that will necessitate a visit to a physician, resulting in a major cost burden to 
the healthcare system. Throughout developed countries, musculoskeletal injuries 
represent a majority of chronic diseases in patients over 50 years old [7]. While not 
all musculoskeletal disorders require an orthopedic surgeon, 40% of Caucasian 
women in the United States over the age of 50 will endure either a wrist, spine, or 
hip fracture at some point in their lives [8]. Most of those fractures will be repaired 
surgically by orthopedic physicians.

Table 7.2  Conditions eliciting referral to co-management program (Whinney 2012)

Medical co-morbidities requiring co-management
 �� Coronary artery disease (CAD)
 �� Congestive heart failure (CHF)
 �� Hypertension (HTN)
 �� History of stroke
 �� Peripheral vascular disease (PVD)
 �� Chronic obstructive pulmonary disease (COPD)
 �� Current antibiotic treatment for pneumonia
 �� History of gastrointestinal bleed in last three months
 �� Chronic enteral tube feedings
 �� Diabetes mellitus, type 1 or 2
 �� Psychiatric illnesses
 �� Chronic anti-coagulation
 �� Anti-coagulation for deep vein thrombosis or pulmonary embolism in last 6 months
 �� Chronic immunosuppression
 �� Physiologic glucocorticoid treatment within past year (>two weeks duration)
 �� Medical issues that require medical evaluation, monitoring, or treatment
 �� Atypical chest pain
 �� Shortness of breath (SOB)
 �� Acute deep vein thrombosis (DVT) or pulmonary embolism (PE)
 �� Baseline anemia
 �� Urinary tract infection (UTI)
 �� Acute delirium
 �� Electrolyte disorders
 �� Hyperglycemia without evidence of diabetic ketoacidosis or hyperosmolar state
 �� Acute renal failure
 �� Others
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Orthopedic injuries predominately affect the elderly population, with nine out of 
every ten hip fractures occurring in patients aged 65  years or older; this is why 
orthopedic co-managed care began in conjunction with geriatric services [9]. In 
addition, the population of individuals over the age of 65 is estimated to be roughly 
20% of the world’s population by 2030 [10]. This means that the patients at most 
risk of an orthopedic condition will be a significant portion of the population. Given 
the excessive costs orthopedic surgery already brings to the table, adding more 
could be detrimental to the healthcare system.

Within the American healthcare system alone, there were 208,600 registered 
total hip arthroplasties in 2005. With current projections, it is thought that roughly 
572,000 total hip arthroplasties will be completed in 2030, indicating a growth of 
174%. For total knee arthroplasties, the year 2005 saw roughly 450,000 procedures, 
whereas by 2030, it is expected that 3.48 million will be required, a staggering 
673% increase [11]. Similar proliferation can be seen for hip fractures, with over 21 
million projected worldwide by 2050 [12]. However, hip fractures can result in 
more long-term impairment. Of the patients that were previously living indepen-
dently prior to their hip fracture, about one in every four will need some type of 
long-term nursing home care. Of the patients that do return to their home following 
surgical repair of their hip fracture, approximately 60% will demand assistance in 
one or more of their activities of daily living [12]. Furthermore, only half of the hip 
fracture patients ever recuperate to their full pre-fracture ability [9]. The orthopedic 
needs of the aging population will strain the healthcare system from several angles: 
first by increasing the operative workload of orthopedic surgeons, then by bottle-
necking the already-crowded nursing homes, and lastly by placing a heavier stress 
on the at-home services sector of medicine.

These patients are also becoming more complex to manage. With a longer life 
span, patients are accumulating more and more medical comorbidities which can 
complicate the postoperative period [7]. As these convoluted patients continue to 
push the boundaries of the expertise of orthopedic surgeons in their medical man-
agement, it is beneficial to introduce a physician who routinely treats patients with 
multiple serious comorbidities, hence the addition of hospitalist in orthopedic 
co-management.

With the high prevalence of chronic conditions in the elderly in addition to their 
increased susceptibility to hip fractures, it follows that frailty is common in this 
group. Frailty can be explained as a syndrome consisting of reduced physiologic 
functioning which results in individuals becoming more vulnerable to increased 
levels of dependency or even death [13]. Because of this, lower energy injuries can 
produce a more drastic effect on a 70 year old patient with diabetes, osteoporosis, 
and malnutrition than a 22 year old healthy individual. A fall from standing height 
may only result in some mild ecchymosis in the latter, whereas it may cause a hip 
fracture in the former. With frail patients, the risk of falls and subsequent fractures 
increases two times [14]. To summarize, orthopedic patients are getting older and 
more complex, and in addition they are at increased risk of sustaining a fracture due 
to their frail baseline. Therefore, hospitalists are needed in order to help support 
orthopedic surgeons in managing these patients and improving their outcomes.
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�Benefits of Orthopedic Co-management

When hospitalists enter a co-management agreement with surgeons, it has been 
demonstrated that outcomes are superior compared to the previous model of prac-
tice which included surgeons only consulting hospitalists once a complication had 
already presented. In fact, the American Academy of Orthopedic Surgeons has 
claimed that communication between providers and synchronization of care are 
vital elements when managing patients undergoing surgery for hip fractures [9]. 
Therefore, the Society of Hospital Medicine released a guideline for measuring the 
success of an orthopedic co-management program. A committee formed by the 
Society of Hospital Medicine detailed a list of factors that must be evaluated which 
comprises length of stay, mortality rate, admissions to intensive care unit, venous 
thromboembolism prophylaxis, infection rate, patient/provider satisfaction, read-
mission rate, discharge disposition, and hospital finances [15]. To explore some of 
these measures, the findings of several orthopedic co-management programs are 
discussed below.

�Hospital Length of Stay

Numerous studies have elicited that when co-management of orthopedic patients is 
started, the total length of stay within the hospital is significantly decreased [4]. In 
a co-managed geriatric fracture center in Germany, the overall length of stay for 
femoral neck fractures in patients over the age of 60 was discovered to be 4.9 days 
less than for similar patients treated prior to the beginning of co-management. These 
patients’ time in the hospital consisted of a preoperative segment, from admission 
to surgery, and then a postoperative portion, the time from the surgical procedure to 
discharge. This German study revealed that the preoperative interval was also 
reduced from an average of 3.1  days before co-management to 2.1  days [16]. 
Although fractures represent a large portion of orthopedics, this diminished time in 
hospital was also displayed in patients undergoing total knee replacements [5]. 
These significant decreases in hospital length of stay validate the addition of hospi-
talists to the care team of orthopedic patients as they have impacts both pre- and 
postoperatively.

As seen in Table 7.1 earlier, co-management is a multi-disciplinary approach. 
With regard to reducing patients’ length of stay in the hospital, incorporating social 
workers earlier in the process has been shown to result in earlier discharges [1]. 
Avoiding unnecessary prolonged stays in the hospital prevents nosocomial infec-
tions, among other benefits. Consequently, it is critical that co-management includes 
specialties, such as social work, to expedite discharge planning.
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�Mortality Rate

Mortality rate can be high following orthopedic surgery, with one year death rates 
as high as 25–30% after a hip fracture repair [17]. These staggering numbers repre-
sent a burden for orthopedic surgeons when caring for these patients. However, a 
meta-analysis by Komadina et al. found that, in 18 different studies with the intro-
duction of co-managed care, there was significantly reduced mortality after hip frac-
ture surgery both in-hospital and long term [18]. This argues that the addition of a 
hospitalist for these patients can have a life-saving effect, but by how much? An 
orthogeriatric center in Germany demonstrated that following their addition of a 
co-management intervention, mortality rates dropped by 5.3% in hip fracture 
patients at one year after surgery [17].

The chief causes of death for orthopedic patients within the hospital setting are 
cardiac disease and sepsis [14]. These are common conditions that hospitalists treat 
on a daily basis. Therefore, adding hospitalists in a co-management environment 
allows for prevention or recognition of the early signs/symptoms seen in these 
major mortality drivers. A massive study incorporating over 50,000 patients across 
828 hospitals in Europe revealed that orthogeriatric co-management was responsi-
ble for an attributable fraction of approximately 30 avoided deaths for every 1000 
hip fracture patients treated [19]. In addition, a study on the implementation of an 
orthogeriatric co-management program in China found that the decrease in one year 
mortality rates was a fundamental driver of cost-effectiveness within the program 
[20]. Thus, hospitalists functioning in a co-management environment can increase 
survival rates for orthopedic patients which will then benefit the hospital financially.

�Discharge Disposition

Given the nature of orthopedic surgery, with many patients getting joints replaced 
or receiving surgically placed nails, screws, and plates, the majority of patients will 
need significant rehabilitation both in the hospital and after discharge. Patients that 
undergo an orthopedic procedure who are later discharged to either a rehabilitation 
center or a skilled nursing facility have an increased possibility of readmission to 
the hospital within the first 90 days. Additionally, these facilities lead to an increased 
cost to patients of nearly 30% more than those who are discharged directly home 
[21]. These rates of readmission and surplus expenses can be prohibitive for the 
patients and detrimental to the healthcare system.

In order to allow more of these patients to be discharged home, efficiency in the 
postoperative period is key. To aid hip fracture patients in achieving their pre-
fracture condition, time spent in bed following the procedure must be curtailed [14]. 
Studies have shown that early mobilization and weight-bearing postoperatively 
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have led to improved outcomes for orthopedic patients [21]. Incorporating a multi-
disciplinary team  – physical therapy, occupational therapy, and nursing  – is of 
utmost importance. Patients who have enrolled in an orthopedic co-management 
program have progressed to more intense physical therapy exercises compared to 
traditional orthopedic care [17]. This may allow for more effective rehabilitation 
while in the hospital. Geriatric hip fracture patients have demonstrated that when 
co-management is implemented, patients have significantly increased ambulatory 
distance at discharge [22]. Furthermore, the improved functional status brought on 
by co-management has led to these patients having less fear of experiencing falls 
upon discharge [23]. This impacts the patients’ ability to return home as orthogeri-
atric co-management has led to reduced requirements for further care in either a 
rehabilitation center or skilled nursing facility [18].

Normally, only 11% of hip fracture patients are discharged directly home, with 
the majority being placed in skilled nursing facilities or centers for extra rehabilita-
tion. After introducing co-management, this proportion of patients discharged home 
after orthopedic surgery rises to 25% [23]. With the large number of hip fractures 
occurring annually, this has the potential to lighten the burden of both the nursing 
and rehabilitation centers. Although the percentage of patients discharged home is 
higher following total knee or hip arthroplasty, co-management still revealed a sta-
tistically significant increase [5]. As discussed earlier, avoiding discharge to another 
facility reduces the financial impact of this process for patients and shrinks the pos-
sibility they will be readmitted.

�Readmission Rate

Readmission to the hospital in general is viewed as a failure for the hospital sys-
tem as many insurance companies will refuse to reimburse full amounts if the 
patient requires treatment again in such a short period of time. Among those 
patients on Medicare who undergo any type of surgical procedure, 70.5% are 
rehospitalized for a medical disease rather than a surgical issue [4]. This stresses 
the significance of managing these patients’ chronic medical conditions during 
their initial admission to the hospital. The trend is apparent in orthopedics as 
approximately three out of every ten hip fracture patients are readmitted within 
one year. Again, the most common reasons for these presentations include infec-
tions or exacerbations of underlying pulmonary disease, heart failure, and renal 
failure [14], none of which are related to a surgical problem but rather to poor 
medical management.

After installing a co-management program, a center focusing on geriatric hip 
fracture repair found that the 6 month readmission rate of their patients had signifi-
cantly decreased [22]. Avoiding rehospitalization for these patients can be life-
saving, as mortality rates during readmission are nearly double when compared to 
patients who are not hospitalized again [14]. Most orthopedic patients end up spend-
ing time in the hospital postoperatively to recover and regain function regardless of 
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baseline medical function, so introducing a hospitalist to use that interval to manage 
chronic conditions will ultimately decrease the possibility of readmission for medi-
cal comorbidities.

�Total Cost of Care

Many of the improved outcome metrics of co-management programs have second-
ary benefits, including financial savings. For hip fracture patients, approximately 
44% of the cost of their care is represented by charges from the hospital [9]. This 
means that a reduced time spent in hospital would directly result in significant 
decreased costs for the patient. The decreased length of stay paired with lower 
rehospitalization rates can also represent improved profit margins for the hospital. 
Within surgical comanagement programs, the average funds saved have been esti-
mated to range from $2642 to $4303 per individual [24]. Given the future of ortho-
pedics, with case numbers forecast to skyrocket over the next few decades, these 
financial consequences may result in massive savings for the whole healthcare sys-
tem. Potentially, this will allow investment into other areas to develop future 
advances in medicine.

�Satisfaction

In addition to enhancing outcomes for patients, orthopedic co-management can 
have positive effects on hospital staff. For example, significant improvements in 
nurse communication and a general trend toward better physician communication 
were noted when co-management was begun for orthopedics [25]. With the multi-
disciplinary method of co-management, the staff are more accustomed to their role. 
Furthermore, confidential surveys of participants in the co-management program 
described drastically improved job satisfaction for the orthopedic surgeons, hospi-
talists, and nurses involved [4].

In addition to staff satisfaction with co-management, exploring how satisfied the 
patients are with their experience can be informative and lead to positive changes. 
The Press-Ganey Hospital Consumer Assessment of Healthcare Providers and 
Systems (HCAHPS) is a tool to monitor patient satisfaction and has eight main 
categories: communication with doctors, communication with nurses, overall rat-
ing, responsiveness of hospital staff, hospital environment, pain management, com-
munication about medications, and discharge information. This survey is sent to 
patients recently discharged from the hospital, where “top box” scores represent the 
highest possible rating. After introducing hospitalists into an orthopedic joint 
replacement co-management center, six of those eight categories received more 
“top box” scores, with statistically significant increases in three categories (hospital 
environment, overall rating, and staff responsiveness) [5]. Outside of the physical 
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benefits of co-management, such as superior readmission and mortality rates, the 
happiness of the staff and patients that is part of these programs is important to keep 
in mind.

�QALYs

Quality-adjusted life years, or QALYs as they are usually referred to, is a common 
metric used to help quantify the burden a disease or condition may represent for a 
patient. A study evaluating hip fracture patients in the Chinese population demon-
strated that with the implementation of co-management, these individuals gained 
0.07 QALYs [20]. Although this may not appear to be significant for patients, hip 
fracture mortality is quite high, so any improvement following surgery is beneficial. 
In a separate study exploring hip fractures in the German community, co-
management revealed that one year following their surgery, patients believed they 
had a superior health status compared to their pre-fracture condition [17]. While this 
is subjective data, the trend is consistent for objective results as well. When analyz-
ing American hip fracture patients at four and twelve months after their procedure, 
co-managed adults exhibited increased quality of life and functional status at both 
time points, improved physical performance at four months, and lastly enhanced 
cognitive status at twelve months [23]. All of these quality metrics add to the value 
that co-management brings to these orthopedic patients.

�Pain Management

It is well known that orthopedic injuries are among the most painful. When treating 
these patients, failure to control pain has been associated with prolonged recovery, 
leading to increased expenses and longer length of stay [26]. Patients’ pain level 
following their orthopedic surgery has been discovered to be the single most deci-
sive factor in their satisfaction with the experience. Curtailing their pain during the 
entire perioperative time is linked with reduced complications postoperatively as 
well as a lower readmission rate [27]. Co-management programs have been shown 
to improve these metrics, so incorporating pain management into the multi-
disciplinary approach is key.

Acute pain experienced by patients can manifest into numerous undesirable 
complications. The patient’s body often responds to sustained pain levels with a 
neuroendocrine reaction, which then causes several effects including tachycardia, 
tachypnea, hypercoagulability, hypertension, bowel stasis, and even a decreased 
immune response. All of these consequences can expand the possibility of a myriad 
of postoperative complications, such as ileus, respiratory failure, stroke, myocardial 
infarction, DVT/PE, and confusion. Furthermore, hip fracture patients who feel 
severe pain are at risk of developing delirium at nine times the rate of patients with 
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appropriate pain control. Pain experienced during dynamic movements like deep 
inspiration or ambulation can be factors in whether a patient is actively participating 
in physical therapy exercises or simply getting out of bed. Ensuring proper pain 
control when these patients are active results in less time in bed, which can reduce 
consequences correlated with immobility such as pneumonia or DVT and possibly 
thwart declines in muscle strength or functional baseline [26].

When choosing a treatment plan for pain, opioids are the most frequently pre-
scribed option [28]. Given that orthopedic injuries are extremely painful, opioids 
have often been the first choice of medication, as demonstrated by the fact that 47% 
of opioid addicts receive their first dose via a prescription for pain [26]. Unfortunately, 
America is in the midst of an opioid crisis, with overdose deaths tripling in the last 
15 years. Opioids are responsible for a staggering 61% of those deaths. Any patient 
prescribed opioids, regardless of the duration of the prescription, is at risk for addic-
tion or dependence, with roughly two of every ten patients later getting extra pre-
scriptions and 6% remaining chronic users. In fact, of individuals who consistently 
take opioids over a three month period, half will continue to use opioids five years 
later whether prescribed or not, and at that point are prospective lifelong consumers 
[28]. Keeping in mind the expected rise in orthopedic cases in the near future, better 
pain control options must be addressed to reduce these preventable overdose deaths.

Apart from the overdose-related deaths, opioids can present more acute prob-
lems for staff while the patient remains in the hospital postoperatively. The inherent 
pharmacology of opioids put patients at increased risk of several issues, including 
urinary retention, respiratory depression, hypotension, and delirium [27]. Also, 
patients treated with opioids have been found to ambulate shorter distances on post-
operative day one, leading to a slower recovery, which ends with prolonged length 
of stay and higher chance of being discharged to a skilled nursing facility or reha-
bilitation center rather than directly home [29]. Most importantly, the odds ratio of 
in-hospital cardiopulmonary arrest nearly doubles when opioids are prescribed [26]. 
Eliminating any of these issues with a co-management program would be advanta-
geous in maximizing benefits for orthopedic patients.

Pertinent to orthopedic patients specifically is the effect of opioids on bone heal-
ing. In vitro, morphine has been demonstrated to inhibit osteocalcin, a contributor 
to bone formation. Additionally, in animals opioids were found to result in the for-
mation of a larger callus that was significantly weaker and more disorganized [28]. 
Although these findings have not been replicated in human subjects, it is worth 
remembering the implications these pain medications may have on orthopedic 
patients.

The process of pain optimization must begin prior to the surgical procedure. 
Educational sessions before surgery explaining what to expect regarding alleviation 
of pain and outlining a timeline for recovery help influence the patient’s perception 
of pain [27]. This primes the patient’s brain for appropriate and expected levels of 
postoperative pain. To further aid in pain prevention, preoperative analgesia is 
offered to prevent nociceptors from reaching hyperalgesia [29]. Inhibiting pain can 
be vital, but some patients who present with fractures or more acute issues will 
likely already be in pain prior to entering the hospital. In this case, treating the pain 
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as early as possible is key, because the pain signal can intensify with time. Likewise, 
if tissue is exposed to sustained injury, nerve sensitization can occur [30].

After maximizing pain control in the preoperative period, the focus must be on 
intra-operative decisions that minimize pain. Traditionally, general anesthesia has 
been used for both total hip and knee arthroplasties. However, recently the idea of 
introducing spinal anesthesia for these procedures has become popular. Spinal anes-
thesia, a specialized regional nerve block, has the ability to inhibit pain signals from 
reaching the cerebral cortex. Since the brain cannot identify pain in this scenario, 
the usual physiologic responses that are associated with pain, including tachycardia 
and hypertension, are minimalized [29]. Furthermore, spinal anesthesia has demon-
strated better outcomes postoperatively. In a study comparing general anesthesia 
with oxycodone and celecoxib versus intra-thecal bupivacaine, clonidine, and mor-
phine, the general anesthesia group remained in the hospital longer, reported more 
pain, and were quicker to their first rescue pain medication [28]. Also, patients who 
undergo general anesthesia for their hip fracture surgery are placed at higher risk of 
mortality while they remain in the hospital during the postoperative time [21]. 
Understanding the impacts that these intraoperative choices hold can have long-
lasting effects for the patient.

Lastly, and arguably most importantly, are the postoperative options for pain 
management. Given the many downfalls of utilizing opioid medications for analge-
sia, there is a consensus that the multimodal analgesic (MMA) model is superior. 
MMA involves using a range of different therapies to help control pain from differ-
ent angles. These can include cryotherapy, psychotherapy, non-steroidal anti-
inflammatory drugs (NSAIDs), peri-articular injections, regional nerve blocks, and 
even transcutaneous electrical stimulation (TENS) [28]. Rather than the traditional 
analgesia method of as-needed (PRN) medications, the MMA strategy employs 
scheduled medications to get ahead of the pain [27]. Besides decreased pain levels, 
MMA has been shown to reduce length of stay and acuity of care in the postopera-
tive stage, as well as improvements in range of motion, mobility, and recovery. With 
the addition of increased satisfaction for patients receiving MMA, this approach to 
pain management would work synergistically with a co-management program. 
When considering all types of surgeries, the most common postoperative complica-
tion leading to prolonged hospital admissions is gastrointestinal dysfunction. Since 
MMA aims to reduce the use of opioids, one of the main causes of intestinal stasis, 
the decreased incidence of gastrointestinal dysfunction helps promote earlier dis-
charges [26].

One of the main instruments used in MMA is continuous peripheral nerve blocks. 
As seen with spinal anesthesia utilized intra-operatively, this can prevent pain sig-
nals from reaching the brain and, therefore, providing superior analgesia compared 
to opioids [26]. The most significant consideration for nerve blocks is location. 
Placing continuous blocks at the femoral nerve risks losing quadriceps muscle func-
tion and increases risk of falls, so for total knee arthroplasties, one must insert the 
nerve block within the adductor canal to avoid the motor portions of the femoral 
nerve. In general, these peripheral nerve blocks can allow the patient to mobilize 
more quickly and participate in more vigorous physical therapy, ultimately reducing 
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their stay within the hospital [29]. These functional results extend up to six weeks 
following surgery with further ambulatory distance and stronger stair-climbing abil-
ity [28]. Continuous peripheral nerve blocks have been an effective strategy in 
MMA, helping to curtail the need for additional pain medications.

Another advantage of MMA is the implementation of regularly scheduled medi-
cations to keep pain minimal. Two of the more commonly used options are acet-
aminophen and celecoxib. COX is believed to play a role in the pain pathway. In 
fact, higher levels of prostaglandin E2, a product of the COX pathway, have been 
linked with slower progress in physical therapy [29]. This is why acetaminophen, a 
COX-3 inhibitor in the thalamus, and celecoxib, a selective COX-2 inhibitor in the 
dorsal spinothalamic tract of the spinal cord, are used [27]. One of the main medica-
tion classes in this pharmacological group is that of non-steroidal anti-inflammatory 
drugs (NSAIDs); however, these have previously been withheld due to their poten-
tially negative impact on bone healing. In fact, although animal studies have impli-
cated that fracture healing concerns with NSAIDs, a recent meta-analysis determined 
there had been no quality evidence of this within the human clinical environment 
[28]. Regardless, since acetaminophen is not considered an NSAID and celecoxib 
selectively blocks COX-2, physicians can effectively control pain without the con-
cern of impaired bone healing.

Less commonly used methods in MMA include cryotherapy, TENS, and peri-
articular injections. Cryotherapy utilizes near-freezing temperatures to provide 
analgesia for postoperative patients. The extremely low temperatures cause vaso-
constriction within the tissue to reduce the presence of inflammatory mediators and 
lessen the metabolic demand. Furthermore, dropping the temperature of the affected 
tissue has been proven to increase pain tolerance [28]. Peri-articular injections are 
often seen in chronic pain clinics and utilize corticosteroids to decrease a patient’s 
pain level both at rest and with dynamic movements, without the negative side 
effects of opioids [29]. TENS aims to activate opioid receptors via endogenous 
pathways of inhibition by distributing low-voltage electrical currents to the site of 
pain. However, due to the use of electricity, this strategy is contraindicated in 
patients with pacemakers or defibrillators. As noted above, a majority of the ortho-
pedic patient population is elderly with multiple comorbidities and therefore these 
devices may be more common among them, prohibiting the use of TENS [28].

�ICU Admissions

The intensive care unit (ICU) of hospitals requires a higher acuity of care for 
patients. Due to the fact that these patients are sicker, the ICU also increases costs 
for the patient and hospital. Given that there are a fixed number of ICU beds avail-
able in any hospital, decreasing the number of patients that may require this level 
of care is immensely valuable. The introduction of co-management to any surgical 
patient has reduced rates of medical deterioration, causing fewer escalations of care 
to the ICU [4]. Similar results were found with co-management of orthopedic 
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patients, but also demonstrated that if patients were admitted to the ICU during 
their postoperative interval, they required a shorter duration before being trans-
ferred back to the orthopedic ward [5]. Less admissions to the ICU for orthopedic 
patients mean a faster recovery and more intensive care beds for other acutely ill 
patients.

�Hospital Medications

Without co-management, surgeons consult other services as needed. When those 
physicians examine the patient, they order medications that are deemed appropriate; 
however, they may not be aware of what other providers have already prescribed. 
The multi-disciplinary strategy of co-management helps to eliminate any confusion 
as rounds are often completed with other specialties to ensure that all parties are 
aware of the current treatment plan. This has led to the reduction of polypharmacy 
for co-managed orthopedic patients [17]. The surgeon’s main focus is becoming an 
expert in surgical techniques and remaining up to date on the best surgical practices. 
However, hospitalists are more likely to be aware of current guidelines for certain 
medical conditions. Therefore, co-management has led to the increased use of 
evidence-based treatments, in an effort to provide the patient optimal care [4].

The most obvious example of this within orthopedic surgery is management of 
osteoporosis. Osteoporosis is quite common in the United States, affecting nearly 
27 million individuals [29]. Despite numerous studies revealing the effectiveness of 
anti-osteoporotic medications (vitamin D, calcium, and bisphosphonates) in pre-
venting future fractures, the bulk of patients who present with a fracture are never 
even assessed for osteoporosis at all, let alone treated for it [14]. Given the preva-
lence of the disease, and the potential impacts on mortality rate and independence 
that fractures could hold for patients, this is not optimal. If all patients with any type 
of fracture were to be appropriately managed with anti-osteoporotic therapy, it is 
estimated that 22% fewer of them would go on to have a future hip fracture [21]. 
Besides fracture risk, osteoporosis is also of concern postoperatively for orthopedic 
surgeons. Due to the nature of osteoporosis, the bone is less likely to take the implant 
and often has higher complication rates, including poor bone healing and difficulty 
preserving fracture reduction [21]. Also, osteoporosis could hinder activity levels 
postoperatively and therefore slow progress through a physical therapy program. 
Co-management has altered this for the better, with the percentage of postoperative 
patients using anti-osteoporotic therapy increased from 12% without co-management 
to an astounding 93% [22]. In addition, these patients are reporting improved com-
pliance with the medications compared to before the introduction of co-management 
[7]. With the high incidence of osteoporosis in the community paired with readily 
available prevention, appropriate treatment by a co-management team can signifi-
cantly impact future fracture rates.
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�Consults

Consulting many specialists for complex patients in the absence of a co-management 
team can result in disjointed management as these specialties often round and treat 
each patient separately. Although these specialists are experts within their given 
specialty, many of them are not familiar with surgical physiology and the problems 
postoperative patients may present. One example is that of postoperative third spac-
ing and fluid shifts. Third spacing alone can lead to potential pre-renal acute kidney 
injury, a condition familiar to a nephrologist [21]. However, understanding that 
these fluid shifts are expected in postoperative patients and how to prevent or man-
age this requires the nephrologist to have experience working with surgical patients. 
Therefore, adding hospitalists who strictly manage postoperative patients allows 
these physicians unique insight into these specific surgical issues. Before co-
management, hospitalists were only consulted on 13.8% of orthopedic patients. 
Optimizing various patient medical comorbidities is not necessarily within the 
scope of practice for orthopedic surgeons, consequently leading to readmissions for 
medical exacerbations rather than surgical problems [11]. Another documented 
benefit of orthopedic co-managed care is that, following its introduction, the pro-
portion of instances where two or more specialties were consulted for an orthopedic 
postoperative patient significantly decreased [24]. Adding hospitalists devoted to 
orthopedic postoperative patients ensures not only maximized management of their 
chronic medical comorbidities but also a decreased workload for consulting 
specialties.

�Complications

Most often, postoperative surgical complications are due to poor medical manage-
ment rather than suboptimal intraoperative technique. The National Surgical Quality 
Improvement Project recently discovered that postoperative complications occur at 
similar rates regardless of the mortality rate observed while in hospital. This implies 
that top hospitals do not distinguish themselves by avoiding these complications but 
by their ability to save the patient once the complication has already happened [2]. 
Therefore, in order to distinguish themselves even further, it would be advantageous 
to hospitals to prevent these complications from occurring in the first place.

Adding co-managed care has led to significantly reduced percentages of orthope-
dic patients suffering one or more complications in the postoperative interval [24]. 
The most common complications seen in orthopedic patients are urinary tract infec-
tion (UTI) and delirium [14]. As many postsurgical patients tend to remain with 
indwelling catheters following anesthesia, being acutely aware of when to remove 
it and thereby reducing the possibility of developing a UTI is a major benefit that 
hospitalists have brought to the co-managed setting [18]. On the other hand, 
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delirium was found to be diagnosed up to 15% more once co-management began. 
This is thought to be due to increased delirium awareness by hospitalists [16]. 
Recognizing the symptoms earlier can mean quicker initiation of treatment and bet-
ter outcomes for patients.

Other complications that are often experienced during the postoperative time by 
orthopedic patients include pneumonia, surgical site infections, and DVT/PE.  In 
2008, the Centers for Medicaid and Medicare Services added both DVT and PE to 
their “never event” list for patients undergoing total knee or hip arthroplasties [7]. A 
“never event” indicates that if the event were to occur in this patient population, 
reimbursement is withheld from the hospital. Thankfully, a co-management pro-
gram was able to reduce the rate of venous thromboembolism rates from 4.6% to 
1.3% [22]. As discussed earlier, the multi-disciplinary approach of co-management 
allows for services such as pain management plus physical and occupational ther-
apy to get orthopedic patients to mobilize as fast as possible. Ambulating early in 
the postoperative period has been associated with fewer DVTs [29] and pulmonary 
complications [22]. This can be beneficial as pneumonia can complicate the postop-
erative course in up to 10% of all hip fracture patients [14].

Infections of the surgical site are dreaded setbacks in the postoperative interval 
for orthopedic surgeons. A nutritionist can have extensive influence on preventing 
infections when added to the comprehensive co-management team. Malnutrition is 
prevalent within the geriatric population, which represent a majority of orthopedic 
patients. Adequate nutritional status can not only impede infection from developing 
but also improve wound healing [21]. Thus, supplying proper nutrition in these 
patients has been linked with fewer overall complications and earlier rehabilitation 
[14]. Utilizing the medical expertise of hospitalists as well as applying the multi-
disciplinary concept with applied health services, hospitals can now proactively 
prevent postoperative complications.

�Blending Co-management and Orthopedics

The impact of co-management for orthopedic patients, their providers, and hospitals 
can be wide ranging. Hip fractures are quite common in the geriatric community 
and are a devastating problem, resulting in loss of functional independence and 
increased mortality rates [23]. These fractures drastically increase the risk of falls 
and future fractures. Even though many co-management programs will not encoun-
ter these patients until after their first fracture, by identifying risk factors such as 
osteoporosis and treating them, in addition to optimizing chronic medical condi-
tions, co-management has been able to reduce secondary fractures by roughly 15% 
[17]. With the increasingly complex medical patients presenting to orthopedic sur-
gery, hospitalists are necessary to help this vulnerable patient population.

Hospitals prosper financially from co-management as well. Before co-
management, the treatment of acute medical issues may have been postponed if the 
surgeon was still in the operating room [19]. With fewer postoperative patients to 
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manage, orthopedic surgeons in a co-management program can increase their surgi-
cal workload. As orthopedic surgery is one of the more profitable specialties for 
hospitals, the prospect of expanded surgical lists is an incentive for hospital systems.

In academic hospitals, surgeons have traditionally relied on resident physicians 
to help manage postoperative patients [22]. However, orthopedic residents have lit-
tle training within internal medicine, making them less than ideal providers for 
medically complicated patients [7]. With the introduction of hospitalists dedicated 
to managing these orthopedic postoperative patients, resident physicians are able to 
gain more experience in the operative setting. Increased time spent in the operating 
room over their years as resident physicians will groom them into orthopedic sur-
geons with better practical skills and the ability to offer future patients improved 
outcomes.

Key Points
•	 Hospitalists have effectively been co-managers since their inception.
•	 Co-management consists of a comprehensive multi-disciplinary approach, 

including physical and occupational therapists, nutritionists, and pain 
management.

•	 When developing a co-management program, assigning clear roles helps provid-
ers stay within their scope of practice.

•	 The orthopedic patient population is rapidly aging and becoming more compli-
cated to medically manage.

•	 Co-management, specifically within orthopedic surgery, has been shown to 
improve a variety of clinical patient outcomes.

•	 Apart from superior outcomes for their patients, providers are noticing healthier 
communication and better job satisfaction.

•	 With reduced length of stay and less readmissions, co-management has been fis-
cally advantageous for hospital systems.
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Chapter 8
Pediatric Hospital Medicine

Alexandra Wright and Margaret Malone

Pediatric Hospital Medicine (PHM) is a relatively new field, proposed by the 
American Academy of Pediatrics (AAP) as a new subspecialty in 2014 [1] and offi-
cially recognized as a subspecialty by the American Board of Medical Specialties 
(ABMS) in 2016. Pediatric patients in the acute setting have increasingly complex 
conditions, including chronic disease, mental illness, special or technology-
dependent needs, and/or multiple comorbidities. Simultaneously, providers in out-
patient community centers have increased requirements for complex care due 
largely to scientific developments, allowing previously terminal illness to become 
manageable chronic conditions [1]. A separation of inpatient and outpatient care 
therefore allows providers to focus their expertise on the differing needs of these 
two populations.

Clinical practice guidelines exist for many pediatric conditions commonly 
encountered in hospital medicine, just as in adult hospital medicine. However, the 
authors have observed that guidelines seem to be applied less frequently than in 
adult populations, with greater variation in the guidelines that are used and more 
subjectivity in providers’ clinical decisions. We believe this is largely an issue of 
difference in training practice and lack of awareness of available evidence-based 
tools and protocols. The following is a summary of some common conditions that 
have evidence-based guidelines but which are often managed subjectively or in a 
manner inconsistent with best practice.
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�Management of Bronchiolitis in the Emergency Department 
and Hospital

Bronchiolitis is the most frequent lower respiratory infection in infants and presents 
with cough, wheezing, tachypnea, crackles, and/or respiratory distress [2]. The 
most common underlying pathogens are respiratory syncytial virus (83%) and 
human rhinovirus (34%) [3]. According to a 2005 retrospective analysis of 17,397 
patients published prior to the AAP guidelines, 45% of patients with bronchiolitis 
received antibiotics and 25% received systemic steroids [4]. Another, more recent 
analysis published well after the AAP guidelines found even higher rates with 
26.5% receiving steroids and 81.6% receiving albuterol [5]. Other treatments that 
have been used by pediatric providers include inhaled epinephrine, nebulized hyper-
tonic saline, chest physiotherapy, and deep suctioning [6].

The AAP clinical practice guideline (published in 2006 and revised in 2014), in 
fact, recommends almost none of these common treatment modalities. The stron-
gest/highest quality of evidence recommendations are against the use of albuterol, 
epinephrine, corticosteroids, and antibiotics [6]. It is important to note that these 
guidelines do not apply to the management of bronchiolitis in immunocompromised 
patients or those with underlying respiratory conditions. Here, we will review strong 
and moderate recommendations – i.e., those with the highest quality of evidence – 
for management of uncomplicated bronchiolitis cases.

�Strong Recommendations

Perhaps the most surprising recommendation from the updated guidelines is that 
against the use of beta-adrenergic agonist agents such as albuterol [6]. Randomized 
controlled trials have found that use of these agents does not affect time to disease 
resolution, need for hospitalization, or length of stay (LOS) for hospitalized patients. 
However, a retrospective analysis in 2013 found that 32% of infants discharged 
from emergency departments in the United States were prescribed albuterol – the 
highest rate of the eight countries studied [7]. Further research and quality improve-
ment initiatives into how best to implement practice change would likely prove 
helpful in reducing unnecessary albuterol prescription.

The updated guidelines also strongly recommend against the use of systemic 
corticosteroids or inhaled epinephrine [6]. These treatments have not been found to 
decrease hospital admissions or LOS. The safety of administering steroids is unclear 
although there is some evidence that they may increase the duration of viral shed-
ding after an infection [8]. Steroids are prescribed less frequently than beta-agonists 
at discharge in the United States, at a rate of around 6% [7].

Antibiotics should not be used unless there is a strong suspicion of concomitant 
bacterial infection. In fact, a child with a distinct viral syndrome such as bronchiol-
itis has a less than 1% chance of a concurrent bacterial infection with positive cere-
brospinal fluid culture or blood culture [9].
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The only treatment that is strongly recommended is the administration of fluids 
either intravenously or via nasogastric tube for patients who are unable to maintain 
adequate oral hydration. While there are hazards of these interventions including 
risk of infection, patient discomfort, aspiration with nasogastric tube, and overhy-
dration, the AAP has determined that the benefits of maintaining hydration in these 
children outweigh the risks [6].

�Moderate Recommendations

The use of nebulized hypertonic saline in the emergency department is not recom-
mended as administration over periods of less than 24 hours has not been shown to 
be of benefit. However, there is a weak recommendation favoring this treatment for 
patients admitted to the hospital with mild to moderate disease. There is some evi-
dence that continuous administration for longer than 24 hours can shorten LOS, 
likely via enhancement of mucociliary clearance in these patients [6].

Nonpharmacological management typically includes suctioning of the nasophar-
ynx and chest physiotherapy, e.g., vibration, percussion, and passive expiratory tech-
niques. However, none of these interventions have been shown to have clinical 
benefit in the management of bronchiolitis, and, in fact, deep suctioning may be 
associated with increased LOS in infants aged 2–12 months [10]. Formally, there is 
a moderate recommendation against the use of chest physiotherapy. There remain 
insufficient data to make a recommendation regarding suctioning, and it is likely that 
deep suctioning of infants with uncomplicated bronchiolitis should be avoided [6].

Despite AAP clinical practice guidelines that are in place, bronchiolitis manage-
ment in the emergency department and hospital remains variable and often nonevi-
dence based. The writers propose that much of this problem stems from variance in 
practice during medical training as well as the timing of when the practice guide-
lines are implemented. A retrospective chart review in 2013 examined behavioral 
change in physician practice before and after the release of guidelines. While diag-
nostic laboratory testing rates did not decline, the number of children receiving 
racemic epinephrine decreased from 17.8% to 12.2% and those receiving albuterol 
decreased from 81.6% to 72.6% [5]. Since adherence to these guidelines remains 
less than ideal in the United States, research should be performed to identify effec-
tive interventions that will result in increased compliance to guidelines and decreased 
use of unnecessary treatment.

�Prevention of Neonatal Sepsis

Neonatal sepsis is a feared complication of childbirth, with an estimated 1–5 cases 
per 1000 live births annually and accounting for approximately 15 percent of neo-
natal deaths worldwide [11]. In the United States, the incidence is lower at 
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approximately 0.5 in 1000 live births at term and 1 in 1000 for late-preterm births 
[12]. Early-onset sepsis (EOS), defined here as sepsis with onset in the first 7 days 
of life (although there is variability in this definition as some experts limit this to 
infections occurring within the first 72  hours of life), is most commonly due to 
infection with either Group B Streptococcus (GBS) or Escherichia coli [12, 13]. 
Risk factors include duration of rupture of membranes (ROM) >18 hours, maternal 
intrapartum fever ≥100.4 F, maternal colonization with GBS, maternal chorioam-
nionitis, and gestational age (GA) <37 weeks [12].

Revisions of a protocol for prevention of neonatal sepsis from the Centers for 
Disease Control (CDC) have been available since 1996. This approach results in all 
babies whose mothers are diagnosed with chorioamnionitis, having a blood culture 
and complete blood count (CBC) drawn and receiving antibiotics, despite any other 
considerations (i.e., maternal GBS status and/or maximum maternal intrapartum 
temperature). However, due to the decline in rates of neonatal sepsis with the imple-
mentation of maternal intrapartum antibiotic prophylaxis, this results in many 
asymptomatic infants receiving antibiotics unnecessarily. In addition to the risk of 
creating antibiotic resistance, perinatal exposure to antibiotics increases risk of nec-
rotizing enterocolitis, invasive fungal infections, and death [14]. This protocol also 
results in unnecessary blood draws and the risk of false-positive blood cultures with 
organisms that are commonly found on the skin.

In 2018, the AAP neonatal sepsis guidelines were modified, and a tool called the 
Neonatal Sepsis Risk Calculator was introduced [15]. The goal of these new guide-
lines was to decrease antibiotic utilization for asymptomatic newborns and to 
improve antibiotic stewardship. When implemented in a study by Ellington et al., 
the tool reduced utilization among asymptomatic infants ≥36 weeks GA by 75%. In 
this study, only one infant out of 3158 participants had a positive blood culture 
requiring >48 hours of intravenous antibiotic treatment [16].

The EOS calculator is an open-source tool available without cost online through 
Kaiser Permanente’s website [17]. The required input values are as follows: regional 
incidence of EOS (or you may select the CDC national statistic of 0.5/1000 live 
births), GA, highest maternal antepartum temperature, duration of ROM, maternal 
GBS status, and the administration of any maternal intrapartum antibiotics. Inputting 
these variables calculates the patient’s risk of EOS at birth. A table is generated 
further stratifying risk based on the clinical appearance of the infant, with a corre-
sponding clinical recommendation: “no culture, no antibiotics” versus “blood cul-
ture” versus “strongly consider starting empiric antibiotics” versus “empiric 
antibiotics.” The table also includes recommendations regarding frequency of vital 
sign monitoring including “routine vitals,” “vitals every four hours for 24 hours,” or 
“vitals per NICU.” Table 8.1 shows a sample table of recommendations using the 
CDC incidence for a case of a baby born at GA 38 weeks 0 days to a mother who 
had a maximum antepartum temperature of 98.0F and a ROM of 8 hours, was GBS 
positive, and received GBS-specific antibiotics >2 hours prior to birth.

The AAP currently recommends any of the following three approaches: (1) 
Categorical Risk Assessment, (2) Neonatal EOS Calculator, or (3) Enhanced 
Observation [18]. Despite the development of the neonatal EOS tool by Kaiser for 
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use in infants born ≥35 weeks GA, many practitioners continue to utilize variable 
older guidelines, often resulting in unnecessary antibiotic use. From the authors’ 
perspective, a reason for this stems from practitioners being more comfortable with 
the style of management acquired during their initial years of training and work 
experience, and they may be hesitant to invest the time into learning and trusting a 
new tool. Furthermore, the providers may not even be aware of modifications to the 
management guidelines, especially if they are not employed in an academic setting 
or have not attended a recent conference or remained up to date on reviewing related 
journal material. Even if the providers do become aware of the updates, their col-
leagues and/or the institution may be reluctant to change the current management 
practice.

It remains important for neonatal and pediatric providers to stay informed of 
updates in clinical practices that may reduce unnecessary harm and risk to vulner-
able infants while also making sure to monitor babies clinically in the rare cases 
where neonatal sepsis may present itself, even in babies with no obvious risk factors.

�Management of Neonatal Hyperbilirubinemia

Jaundice is one of the most common clinical signs in neonates. While hyperbiliru-
binemia is usually benign, left untreated, it can rarely progress to kernicterus or be 
a harbinger of a serious disorder. Clinical appearance of jaundice is not a reliable 
indicator of the severity of hyperbilirubinemia [19]. Therefore, it is essential to 
screen newborns for hyperbilirubinemia so that phototherapy (the mainstay of treat-
ment for the indirect form) as well as other measures can be initiated when neces-
sary. However, we must also bear in mind that treating low-risk infants can lead to 
unnecessary stress for the family, early cessation of breastfeeding, and/or further 
unwarranted testing [20].

In 2004, the AAP, in an effort to identify those jaundiced infants born ≥35 weeks 
GA that were most at risk of complications if their hyperbilirubinemia was left 
untreated, published a risk curve along with recommendations for treatment [20]. 
This nomogram assists providers in deciding when to initiate phototherapy or 
exchange transfusion based on the baby’s risk factors, the bilirubin level, and the 
age of the infant at that time. In the authors’ experience, clinicians often use the 
online user-friendly resource called BiliTool™ [21]. To use this tool, the clinician 

Table 8.1  Sample table of recommendations

EOS risk after clinical 
exam

Risk per 1000 
births Clinical recommendation Vitals

Well appearing 0.02 No culture, no antibiotics Routine vitals
Equivocal 0.28 No culture, no antibiotics Routine vitals
Clinical illness 1.20 Strongly consider empiric 

antibiotics
Vitals per 
NICU

Adapted from Kaiser Neonatal Early-Onset Sepsis Calculator [17]
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inputs the patient’s age in hours and total bilirubin and then, based on the baby’s GA 
and any other hyperbilirubinemia risk factors, receives guidelines for management, 
follow-up, and repeat bilirubin testing. An individualized table is also shown for 
further management guidelines (i.e., whether phototherapy is indicated) based on 
the infant’s bilirubin, GA, and any neurotoxic risk factors.

While the AAP guideline and BiliTool™ provide objective guidelines for the 
initiation of phototherapy, there is no standardized guidance for when to discontinue 
phototherapy once it is initiated. This results in variability in practice by medical 
providers and potentially preventable readmissions for hyperbilirubinemia. Chang 
et al.’s 2017 research helps to address this gap although the authors recognize that 
their research has only been internally validated. Their research established three 
variables that best predicted the risk of rebound hyperbilirubinemia in jaundiced 
infants and created a simple clinical prediction rule [22]. Two years later, Chang 
et al. further simplified this rule to two variables – gestational age and difference in 
bilirubin level (between the starting threshold and the ending serum bilirubin level) – 
that were shown to reliably predict the risk of rebound hyperbilirubinemia [23].

Based on Chang et  al.’s research, there has since been the development of a 
rebound hyperbilirubinemia risk calculator now available online [24].This tool 
allows the clinician to input the variables identified as most important in their 
research, and, once the values are entered, a score is computed along with the prob-
ability of rebound hyperbilirubinemia as a percentage. Depending on the calculated 
risk of rebound hyperbilirubinemia (<4% was suggested to be acceptable per Chang 
et al.), the clinician will then be able to determine whether it is reasonable to discon-
tinue phototherapy at that time. It should be noted that this tool does not capture the 
risk of rebound hyperbilirubinemia after additional rounds of phototherapy; there-
fore, more research is needed.

While the AAP hyperbilirubinemia guidelines have now existed for nearly two 
decades and the clinical prediction tool developed by Chang et al. has existed for 
several years, decisions about when to discontinue phototherapy continue to be made 
subjectively, resulting in inconsistency in clinical practice. Even within provider 
groups, there remains variability based on the individual clinician’s training history 
as well as their attention to practice updates, as observed by the authors. Until the 
AAP publishes relevant guidance, Chang et al.’s clinical prediction rule serves as a 
quick and easy tool that can be used, with the goal of decreasing the need to reinitiate 
phototherapy as well as preventing unnecessary hospital readmissions. The authors 
look forward to when the AAP will provide standardized guidelines about discon-
tinuation of phototherapy to optimize the management of this common condition.

�Management of Multisystem Inflammatory Syndrome 
in Children

Multisystem inflammatory syndrome in children (MIS-C) is an inflammatory syn-
drome associated with COVID-19 infection in children that was first described in 
the United Kingdom in April 2020 [25]. While MIS-C can be clinically severe, this 
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syndrome is rare and outcomes with treatment are promising  – in a systematic 
review of 16 studies with 655 participants, the majority of children recovered 
while 11 (1.7%) of children died [26]. As literature is evolving regarding guideline-
based management at this time, here we will describe the guidelines for diagnosis 
and management used by Ochsner Hospital for Children in Louisiana as well as 
the AAP’s interim guidance. Both sets of recommendations include the disclaimer 
that as this is a new syndrome, the written guidance should never supersede clini-
cal judgment.

�Presentation

The MIS-C definition used by the Centers for Disease Control and Prevention 
(CDC), AAP, and Ochsner is shown in Table 8.2.

MIS-C should be considered in any pediatric patient presenting with a persistent 
fever of unknown origin, especially with recent COVID exposure [28]. This syn-
drome may present like Kawasaki disease (in up to 40–50% either complete or 
incomplete based on available case series at the time of this writing); therefore, 
children who present with Kawasaki features should have MIS-C on their differen-
tial [29]. Echocardiogram is indicated immediately if there are signs of cardiogenic 
shock and/or arrythmias; otherwise, it is recommended to obtain one within 12 hours 
[30]. An echocardiogram is also indicated for all patients with features of Kawasaki 
disease; however, obtaining an echocardiogram should not delay treatment if this 
diagnosis is suspected. Pediatric specialists including infectious disease, cardiol-
ogy, and hematology should be involved in the management of these patients as 
soon as possible [28].

Table 8.2  Adapted from CDC [27]

An individual age < 21 years presenting with
 �� Fevera

 �� Laboratory evidence of inflammationb

 �� And evidence of clinically severe illness requiring hospitalization, with multisystem (≥2) 
organ involvement

And no alternative plausible diagnosis
And
 �� Positive for current or recent SARS-CoV-2 infection by RT-PCR, serology, or antigen test
 �� OR exposure to a suspected or confirmed COVID-19 case within the 4 weeks prior to the 

onset of symptoms
aFever ≥38.0 °C for ≥24 hours or report of subjective fever lasting ≥24 hours
bIncluding, but not limited to, one or more of the following: an elevated C-reactive protein (CRP), 
erythrocyte sedimentation rate (ESR), fibrinogen, procalcitonin, d-dimer, ferritin, lactic acid dehy-
drogenase (LDH), or interleukin 6 (IL-6), elevated neutrophils, reduced lymphocytes, and 
low albumin
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�Treatment Modalities

The most important initial treatment consideration is the stabilization of patients 
presenting with shock-like symptoms. This includes aggressive fluid resuscitation 
with the addition of inotropes if required. Broad-spectrum antibiotics may be con-
sidered in patients with signs of septic shock [28].

Following any necessary resuscitation measures, the hallmark treatment for 
MIS-C is intravenous immunoglobulin (IVIG). Per both Ochsner and AAP guide-
lines, the dose is 2 g/kg over 1–2 days [28, 30]. IVIG treatment is considered in all 
MIS-C patients, especially those with evidence of Kawasaki features, coronary 
artery involvement, or other cardiac involvement.

Systemic steroids should also be considered in all patients; steroids administered 
in addition to IVIG have been shown to lead to earlier resolution of fever in MIS-C 
patients than IVIG alone [28]. The AAP recommends methylprednisolone dosed at 
2–30  mg/kg/day, depending on the severity of the illness. Ochsner administers 
10 mg/kg twice a day for 3 days (with a maximum single dose of 500 mg) [30]. This 
may be followed by an oral taper at the physician’s discretion.

Biologic agents may be part of treatment, especially in patients with large coro-
nary aneurysms, with severe clinical presentation, or who fail to respond to IVIG 
and steroids alone [28]. Ochsner prefers anakinra, an interleukin-1 receptor agonist, 
dosed at 2–4 mg/kg (with a maximum of 100 mg per dose) subcutaneously or intra-
venously twice a day for 5–10 days [30]. Physicians should consider consulting a 
rheumatology specialist prior to initiating this treatment.

Another important treatment consideration in MIS-C is that of anticoagulation. 
Per Ochsner protocol, anticoagulation can be considered in all patients with active 
inflammation, based on clinical judgment and consultation with a pediatric hema-
tologist. Low-molecular-weight heparin (LMWH, e.g., enoxaparin) is preferred if 
the patient has no renal disease and no procedures are anticipated; otherwise, 
unfractionated heparin may be used. Due to its anti-inflammatory effects, the AAP 
recommends that all patients without contraindication initiate prophylactic low-
dose aspirin [28]. At Ochsner, patients are given medium-dose aspirin until they 
have remained afebrile for greater than 48 hours, at which point they receive low 
dose aspirin for a minimum of 6 weeks [30]. If patients have Kawasaki-like fea-
tures, providers should initiate high-dose aspirin, unless they have bleeding con-
cerns and/or thrombocytopenia (e.g., platelets <50,000).

�Discharge Criteria

Ochsner’s protocol states that patients may be discharged when they have remained 
afebrile for at least 48 hours, have consistently maintained oxygen saturation above 
94% for 24–48 hours on room air, have downtrending inflammatory markers, and 
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show overall clinical improvement [30]. In addition to following up with their pri-
mary pediatric provider, patients should have outpatient follow-up with cardiology, 
as well as rheumatology if a biologic treatment was used.

Although the CDC, AAP, and individual hospitals such as Ochsner Hospital for 
Children have published guidance for the diagnosis and management of MIS-C, 
clinical judgment combined with staying current on the latest evidence-based rec-
ommendations remain the most important factors at the time of this writing. Due to 
MIS-C being a new phenomenon, the authors suspect that management guidance 
will continue to evolve as more data become available. Our hope is that the AAP’s 
current “MIS-C Interim Guidance” will be developed into a more specific guideline, 
enabling us to provide more consistent, quality care for our pediatric patients.

�Summary

Pediatric Hospital Medicine is currently recognized as a new subspecialty, guided 
by the principle that children will be better served by the establishment of this field 
[1]. The authors propose that PHM will make way for continued developments in 
evidence-based guidelines with the goal of improving and standardizing the man-
agement of common clinical conditions. We have reviewed three of the most com-
mon clinical conditions in PHM-based practice –bronchiolitis, neonatal sepsis, and 
neonatal hyperbilirubinemia – each with an emphasis on the importance of attention 
to guidelines-based medicine. The authors opted to review the additional topic of 
MIS-C to emphasize the importance of guidelines to aid in the management of 
novel and evolving diagnoses as well.

Key Points
•	 In the management of uncomplicated bronchiolitis, there is strong evidence that 

nebulized albuterol, systemic steriods, nebulized epinephrine, and antibiotics 
should not be used. The only medication shown to have effect is nebulized hyper-
tonic saline when used for more than 24 hours, although this remains a weak 
recommendation.

•	 An evidence-based calculator exists to determine the necessity of antibiotic 
administration in neonates at risk of early-onset sepsis which, when used, can 
reduce use of empiric antibiotics by 75% without causing additional risk of 
infection.

•	 For the management of neonatal hyperbilirubinemia, in addition to the com-
monly used BiliTool™ for initiating treatment, there is also an online calculator 
available to aid clinicians in determining when to discontinue phototherapy.

•	 MIS-C is a new COVID-19-related syndrome in children that may present with 
features of Kawasaki disease; early recognition and attention to the latest 
evidence-based recommendations remain vital in obtaining best clinical 
outcomes.
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Chapter 9
Management of Psychiatric Disorders 
in the Hospital

Shilpa Amara and Brett Pearce

�Introduction

Psychiatric disorders are among the most debilitating disorders, and patients with 
psychiatric conditions are more likely to have increased rates of premature mortality 
due to causes unrelated to their psychiatric condition [1]. Thus, it is unsurprising 
that patients with psychiatric conditions are at an increased risk for hospitalizations 
for general medical conditions. Delirium and psychosis are among the most com-
mon psychiatric disorders that present in hospital settings.

Delirium and psychosis are known to have significant impacts on individuals, 
their caregivers, healthcare systems, as well as the population at large. Though they 
both are conditions that are difficult to manage due to both the intrinsic pathophysi-
ology and extrinsic psychosocial issues, there are ways to decrease the burden of the 
diseases, especially within hospital settings. This chapter aims to highlight a few of 
these mitigating techniques that can aid hospitalists to improve the treatment of 
delirium and psychosis within hospital settings. It is not intended to be a compre-
hensive guide regarding the management of psychiatric disorders within the hospi-
tal setting, but rather a reference to well-researched, effective, therapies and 
management advice.
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�Delirium

Delirium is a challenging condition that is highly prevalent within hospital medi-
cine. Due to the variability in presentations, lack of clear identifying symptoms, 
and variety of settings in which it presents, it can be easily misdiagnosed and, 
therefore, mismanaged. Within medical education, there is a clear emphasis on dif-
ferentiating delirium from other primary medical conditions based on timelines 
(acute versus chronic) and possible fluctuations in attention, but much less impor-
tance is placed on the workup and management of a suspected patient with delir-
ium. This section will attempt to provide a concise summation of the etiology, 
epidemiology, risk factors/precipitating factors, management, and possible compli-
cations of delirium.

�Etiology

Although it is difficult to quantify the exact percentage of psychiatric admissions in 
hospitals, there tends to be a general consensus that the management of psychiatric 
illnesses plays a large role in internal medicine. Unfortunately, the majority of the 
available research concerning the epidemiology of psychiatric disorders in adult 
hospital admissions are either outdated or nonspecific. A meta-analysis analyzing 
emergency department admissions across seven different countries in 18 different 
studies concluded that psychiatric conditions and mental disorders were responsible 
for an overall 4% of admissions [1]. Another study corroborated the overall emer-
gency department admission rates (5.4%) and found in their study that the three 
most common presentations were substance abuse (27%), neurosis (26%), and psy-
chosis (21%) [2]. This chapter aims to highlight a few interesting/relevant manage-
ment guidelines and interventions regarding psychiatry in the hospital.

�Epidemiology

The epidemiology of delirium has fortunately been studied across multiple settings 
(intensive care unit (ICU), surgical ward, palliative care services) and among mul-
tiple different patient populations (elderly, pediatric, adult). Among patients already 
admitted to the hospital, the prevalence of delirium ranges from 11 to 42% based on 
risk factors, with older adults having a nearly 30% chance of developing delirium at 
some point during their hospitalization. In contrast, the prevalence of delirium at the 
time of admission is 10–30% and has been found to be more common than new 
onset of delirium during hospitalization [3, 4]. Other studies have found that 7–9.6% 
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of patients ≥65 of age have delirium on presentation to the ED, with the majority of 
those coming from frail elderly patients as well as those arriving from nursing 
homes [3, 5]. While 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 at the time of admission and 
delirium can be found in 80% of all ICU patients during the course of their hospital 
stay [6, 7]. Similarly, as high as 50% of postoperative elderly patients are diagnosed 
with delirium depending on the procedure [8, 9]. Furthermore, the risk of delirium 
has been shown to be higher in hospice units (42%), than in either post-acute care 
settings (16%) or the emergency department (10%) [10–12]. With delirium seem-
ingly ubiquitous among sick patients, it is increasingly important to be able to spot 
delirium in a variety of clinical settings.

�Risk Factors

To aid in understanding, the etiology of delirium has been historically subdivided 
into underlying factors that increase an individual’s susceptibility to delirium (pre-
disposing factors), factors that may acutely lead to the precipitation of delirium 
(precipitating factors), and factors that aggravate or prolongate the state of delirium 
(perpetuating factors). However, there is considerable overlap between the three, 
and these factors might be better thought of as a continuum instead of a binary 
parameter.

The most commonly identified predisposing factors associated with an increased 
rate of delirium include underlying neurocognitive disorders, increased age, and the 
presence/severity of an associated medical illness, with the overall most commonly 
identified risk factor being underlying neurocognitive disorder [13]. A meta-analysis 
conducted demonstrated the prevalence of delirium superimposed on dementia to 
range between 22% and 89% [14].

In contrast to predisposing factors, precipitating factors for delirium include 
more acute disturbances such as noxious stimuli, dehydration/malnutrition, infec-
tion, surgery, loss of stimulation, and environmental exposures (e.g., suprapubic 
catheters or tethers) [13]. Additionally, medication use (especially that of sedative 
hypnotics, benzodiazepines, and anticholinergics) can be thought of as an indepen-
dent risk factor. Drugs that may precipitate delirium and confusion are noted in 
Table 9.1. Perpetuating or aggravating factors that may prolong the state of delirium 
include deliriogenic medications (e.g., benzodiazepines or sedatives), physical 
restraints or tethers, as well as factors that may alter the patient’s orientation (e.g., 
artificial light exposure and sleep deprivation). The predisposing, precipitating, and 
perpetuating factors are summarized in Fig. 9.1.
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�Diagnostic Criteria

Delirium can be somewhat simplistically thought of as an acute brain dysfunction 
that is usually reversible. As mentioned earlier, this can be contrasted with dementia 
which is more analogous to a chronic brain dysfunction, whose effects are less 

Table 9.1  Select medications that may prolong or perpetuate delirium as mentioned in the 
previous edition of Clinical Approaches to Hospital Medicine [15]

Drug Class Examples of specific drugs within class

Antiarrhythmics Atropine, digoxin, disopyramide, lidocaine, procainamide, quinidine
Antibiotics and 
antivirals

Acyclovir, cephalosporins (first, second, and third generation), 
interferon

Anticholinergic Antihistamines (diphenhydramine, trihexyphenidyl), antimuscarinics 
(scopolamine), antispasmodics (benztropine, hydroxyzine), tricyclic 
antidepressants (amitriptyline, doxepin, imipramine)

Anticonvulsant Carbamazepine, levetiracetam, phenytoin, valproate, vigabatrin
Antihypertensives α-methyldopa, clonidine, dihydropyridines, diuretics, propranolol
Dopamine agonists Amantadine, bromocriptine, levodopa, pramipexole, ropinirole
Herbal supplements Belladonna extract, henbane, jimson weed, kava kava, mandrake, St 

John’s wort, valerian root
Other Antiemetics (prochlorperazine), corticosteroids, lithium, muscle 

relaxants (baclofen, cyclobenzaprine), NSAIDs
Opioids, sedatives, 
and hypnotics

All opioids but specifically meperidine, barbiturates, benzodiazepines, 
gabapentin
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Fig. 9.1  This diagram, adapted from multiple sources, aims to illustrate the multifactorial nature 
of delirium [15, 16]. The deliriogenic state is a manifestation of the complex interactions between 
acute inciting (precipitating) events such as infection, surgery, and some medications with inherent 
(predisposing) patient factors such as age and preexisting medical comorbidities. Additionally, 
other (perpetuating) factors such as environmental disorientation, pain, and some medications may 
serve to further maintain the deliriogenic state once established

S. Amara and B. Pearce



135

reversible. In terms of actual diagnostic criteria, the DSM-5 considers dementia to 
have several core components: an acute disturbance in attention and cognition, not 
better explained by another preexisting neurocognitive disorder, and secondary to 
either medical condition, medication side effect, intoxication/substance withdrawal, 
or another acute insult [17]. Attention in this context can be thought of as reduced 
ability to direct, maintain, and shift focus. Similarly, cognition can be affected by 
changes in memory, orientation, language, perception, and visuospatial abilities. 
Other possible variations in presentation that may accompany delirium include dis-
turbances in the sleep–wake cycle, increased sympathetic stimulation, and emo-
tional disturbance or dysregulation [17].

�Subtypes

There is a wide spectrum of presentations that have been classified into different 
subtypes of delirium. It has been shown that certain etiologies as well as patient 
characteristics and even clinical settings can influence the development of certain 
motoric symptoms [18, 19]. With these taken into account, there may be different 
underlying pathophysiological pathways, complications, and even therapeutic treat-
ments attributable to each of the different subtypes [20]. Classifying delirium into 
subtypes is traditionally done by looking at the motoric symptoms of the patient in 
combination with their level of arousal and any other non-cognitive symptoms [19]. 
The two most recognized forms of delirium are that of hyperactive and hypoactive 
delirium, with an additional subtype termed “mixed” that incorporates features of 
both subtypes within a relatively short timeline [21]. To date there is an absence of 
a standardized classification system for assigning subtypes. Acknowledging that in 
the literature there have been multiple different reported subtypes of delirium such 
as chronic delirium and subsyndromal delirium, this chapter will specifically 
address hyperactive, hypoactive, and mixed delirium.

The hyperactive form of delirium tends to present with more positive motor 
symptoms such as restlessness, increasing agitation, and increased arousal. It was 
initially thought that hyperactive delirium was more likely to present psychotic fea-
tures, but recent literature has drawn that association into question [22]. The inci-
dence of hyperactive delirium appears to be correlated with acute precipitating 
factors, which may factor into the reported relative increase in reversibility of 
hyperactive delirium compared with hypoactive delirium [23]. In regard to etiology, 
both the ingestion of toxic substances and the subsequent withdrawal are associated 
with a hyperactive presentation [24]. Context also matters; hyperactive delirium is 
more commonly seen in the emergency department, and the term is more often uti-
lized in services such as consult-psychiatry [12, 23].

Conversely, the hypoactive form of delirium is characterized by behavior that 
could be described as lethargic, drowsy, or sedated. Additionally, patients may be 
unable to respond to questions or move spontaneously and may demonstrate 
increased apathy. In comparison to some of the positive motor symptoms present in 
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hyperactive delirium, the subtlety of some hypoactive features may play a role in the 
increased rates of misdiagnosis and late diagnosis of hypoactive delirium compared 
to its hyperactive counterpart [22]. Similarly, hypoactive delirium is more likely to 
be misdiagnosed as dementia or depression than hyperactive delirium. In regard to 
predisposition and etiologies, studies have suggested that factors such as advanced 
age, frailty, severe medical illness, malnutrition, and comorbid neurocognitive dis-
eases are associated with increased rates of hypoactive delirium, but much more 
work is needed to elucidate this association [25]. The clinical setting itself appears 
to play a role; rates of hypoactive delirium (versus other types) are highest in the 
ICU and palliative care settings [26]. Lastly, in regard to prognosis, despite incon-
sistencies among several studies, the general trend indicates that hypoactive delir-
ium carries a worse prognosis than its hyperactive counterpart [23].

�Assessment

Given the negative consequences associated with a missed diagnosis of delirium, 
including both a reduction of quality of care received inside the hospital and 
increased mortality outside of the hospital, it is important to diagnose delirium as 
early as possible [12]. Ultimately, while the diagnosis of delirium is made clinically, 
there are screening tools designed to aid the diagnosis of delirium in multiple clini-
cal settings. The method most commonly used is the Confusion Assessment Method 
(CAM) has versions that have been verified both inside (CAM-ICU) and outside the 
ICU (brief Confusion Assessment Method –bCAM). This tool can be taught to 
healthcare workers within 30 minutes and administered within two minutes, and 
this has high sensitivity (80%) and specificity (96%) [12]. Once delirium is con-
firmed, there are a number of further screening tools that are more focused on spe-
cific etiologies/differential diagnosis (e.g., Mini Mental Status Exam (MMSE) for 
suspected delirium or Clinical Institute Withdrawal Assessment for Alcohol (cIWA) 
for alcohol withdrawal).

The assessment of delirium should first begin with an attempt to uncover the pos-
sible underlying etiologies of the delirium. This general assessment should include 
a detailed patient history, focused physical exam, and appropriate auxiliary workup. 
There are variations between patients, but in general, important details to obtain 
during the patient history include timeframe of delirium symptoms, drug/alcohol 
history, history of malnutrition/dehydration, past psychiatric history, baseline func-
tional status (whether able to perform ADLs?), history of delirium, and any recent 
surgery, procedure, or illness. In addition, a full medication review should be under-
taken. Table 17.1 is a list of commonly implicated drugs. In particular, classes of 
medications to note are opioids (OR 2.5, 95% CI 1.2–52), benzodiazepines (OR 3.0, 
95% CI 1.3–6.8), and antihistamines (OR = 1.8, 95% CI 0.7–4.5) [27]. Additionally, 
when dealing with disorders that affect mentation, it is important to have an ade-
quate understanding of the patient’s general cognition, in terms of both their 
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baseline mental status and any recent decline in function. This idea is particularly 
important when considering that nearly half of delirium occurring in the hospital 
occurs at the time of admission [4]. This understanding can again be aided by taking 
a careful patient history as well as utilization of collateral history. The importance 
of family members in establishing a patient’s cognitive baseline cannot be over-
stated. Even simple screening questions such as “do you think this person has been 
acting more confused lately” have been shown to be 80% sensitive and 71% specific 
for a diagnosis of delirium [28]. This idea of understanding a patient’s baseline 
mental status is especially important in older patients in which there might be a 
concern for possible dementia. In that case understanding a patient’s baseline can 
aid in differentiating transient neurologic dysfunction from a chronic neurocogni-
tive disorder. A focused physical exam should also be conducted that assesses vital 
signs, major organ systems, and possible precipitants/complications (infections, 
pressure ulcers, etc.). Additionally, a tailored workup may include complete blood 
count (CBC), hepatic/renal function tests, blood sugar levels, electrolytes, electro-
cardiogram (EKG), and urinalysis. If suspicion is high based on history or findings 
found via workup, then further studies may be warranted including imaging chest 
X-ray (CXR), head computerized tomography (CT), toxicology screen, lumbar 
puncture (LP), or autoimmune panels; however, routinely scheduling these studies 
for every patient undergoing a delirium workup is not advised [16].

�Management

Once a diagnosis of delirium is made, it is important to act quickly to prevent dete-
rioration and reverse neurologic dysfunction. As mentioned previously, there is a 
considerable weight placed upon identifying an underlying etiology so as to provide 
effective and targeted management. While searching for the underlying etiology, 
non-pharmacologic interventions should be implemented, symptoms such as pain 
should be managed appropriately, the patient’s clinical status should be monitored, 
and further complications should be prevented.

Several studies have demonstrated potential benefits of a multicomponent 
model centered around non-pharmacologic management. These therapies are typi-
cally administered via a multidisciplinary team and focus on minimizing any mod-
ifiable risk factors and improving cognition, sleep, and sensorimotor orientation 
[16, 20, 29].

Multicomponent therapies have been demonstrated as cost-effective in delirium 
prevention when applied to admitted hospital patients deemed at risk. The mainstay 
of these multicomponent therapies revolves around risk factor mitigation. This may 
include addressing issues such as cognitive impairment/disorientation, dehydration/
constipation, hypoxia, infection, immobility, pain, medication, nutrition, sensory 
impairment, and sleep. Additionally, examples of interventions that should be 
offered to all patients at risk of delirium include promoting daytime activities/
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normal sleep-wake cycle, maintaining a quiet, well-lit environment, continuity of 
staff, minimizing excessive room changes, promoting sensorimotor orientation via 
hearing and visual aids, encouraging family member involvement, removing nox-
ious stimuli, and minimizing unnecessary medical testing [12, 20, 30].

Orientation protocols allowing for the provision of clocks, calendars, and win-
dows in patient rooms can help mitigate the confusion that may accompany being in 
an unfamiliar setting.

Communication with the patient should be done in a way that is empathic and 
straightforward, while avoiding directly confronting or arguing with the patient. 
Additionally, it is important to avoid any complex ideas or discussions which cannot 
be completely understood by the patient. Providers should involve the patient’s fam-
ily, to provide a reassuring presence both to help with the treatment process and to 
help with the transition back home post-discharge [28]. Involvement from family 
members should be encouraged and members of the treatment team should involve 
them in discussions and provide advice on how to talk to and monitor their family 
member so they can assist post-discharge [16].

All patients admitted to the hospital should have their baseline mental status 
assessed. Those with additional risk factors may warrant increased clinical monitor-
ing. Patients with a decrease in cognitive functioning may warrant evaluation for 
delirium [16]. Additionally, even once a diagnosis of delirium has been established, 
frequent patient monitoring may act to prevent deterioration, monitor treatment 
course, and prevent complications.

There is currently no convincing evidence suggesting that pharmacologic inter-
ventions have an effect on mortality, ICU admission rates, rate of complications, or 
length of stay [15]. Thus, it follows that there are no FDA-approved medications for 
the treatment of delirium. However, there may be a role for pharmacologic interven-
tion in regard to managing symptoms that may either be contributing to (e.g., pain) 
or resulting from (e.g., agitation, psychosis) the delirium itself. However, non-
pharmacologic management remains the first-line therapy for agitation and involves 
a variety of verbal and non-verbal behavior management techniques designed to 
deescalate the situation.

The indications for pharmacological intervention in patients with delirium are 
severe agitation and anxiety causing significant distress to the patient resulting in 
the potential for harm to themselves or others, a lack of participation in care result-
ing in inability to carry out needed investigations or treatments, and persistent delir-
ium despite best attempts at non-pharmacologic management [28]. Research has 
shown that in some patient populations, haloperidol or olanzapine can be used cau-
tiously (lowest effective dose for less than 1 week). Risperidone (0.5–1 mg) and 
quetiapine (25–50 mg) are reasonable alternatives. Current guidelines recommend 
starting at the lowest dose and titrating up slowly to the lowest effective dose, with 
attempts to discontinue therapy as early as possible [15]. Note that benzodiazepines 
are used as first-line agents for delirium associated with alcohol or benzodiazepine 
withdrawal but are generally discouraged for other cases [20].
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�Prevention

About one-third of all delirium episodes are preventable [29]. Prevention of delir-
ium is thought of in a similar vein as treatment. Non-pharmacologic multimodal 
therapy is regarded as the mainstay as treatment, but there is currently no role for 
routine pharmacologic prophylaxis, even in high-risk individuals. Examples of mul-
timodal therapy for prevention that has been demonstrated to be cost-effective and 
realistic are the guidelines recommended by the National Institute for Health and 
Clinical Excellence (NICE) [29]. The guidelines are targeted at people 18 years of 
age or older in the setting of either hospitals or long-term residential care settings. 
There are 13 guidelines and most are similar to the risk factor modifications used in 
delirium treatment. The guidelines include early mobilization, orienting stimuli 
(calendars, clocks, etc.), therapeutic activities (reminiscing), encouragement of 
family visitation, assessment of hydration/nutrition status, asking about constipa-
tion, checking for hypoxia/optimizing oxygen saturation, checking for possible 
sources of infection, assessing for pain, carrying out a medication review, and 
addressing any reversible cause of sensory impairment [16, 27, 29].

�Conclusion

As mentioned above, delirium is a neuropsychiatric syndrome that has been 
observed in many different clinical settings. Relative to its incidence and conse-
quences, delirium appears to be a poorly understood and possibly neglected condi-
tion. Possibly due to its variable presentation, it is also consistently underdiagnosed 
[29]. Assessment for delirium should begin in all patients as soon as possible and be 
repeated in patients deemed at high risk for delirium development. Due to the inef-
fectiveness, and minimal options in regard to the treatment of delirium, the para-
digm of management is shifting toward that of delirium prevention, of which 
multimodal therapies are considered the gold standard.

�Psychosis

Psychosis can be broadly thought of as a disconnect between an individual’s percep-
tion and reality. It can arise from psychiatric disorders (most commonly schizophre-
nia or other conditions in the schizophrenia spectrum, but may also occur in bipolar 
personality disorder or major depressive disorder with psychotic features), second-
ary medical conditions, or as a result of noxious insults or stimuli. Regardless of the 
etiology, symptoms of psychosis are highly distressing to the patient and are often 
accompanied by a substantial burden of disease to the greater community. 
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Schizophrenia, the most well-known primary psychiatric disorder causing psycho-
sis, is one of the top 15 disorders causing the greatest number of years lived with 
disability (YLD) [31]. It is also associated with a massive cost, both to the person 
and the society. Schizophrenia is known to decrease both quality and quantity of 
life, with an average lifespan reduction of 20 years [32].

Early recognition and prompt treatment are crucial as duration of untreated psy-
chosis (DUP) is an important modifiable risk factor. Due to the debilitating nature 
of psychosis, it is quite likely to be encountered within a hospital setting. 
Understanding how to identify and treat psychosis can better equip hospitalists to 
manage the illness and do their part in decreasing the burden of psychosis-related 
disorders on individuals and the healthcare system at large. This chapter aims to 
cover the epidemiology, clinical manifestations, workup, differential diagnosis, and 
management of psychosis within the context of hospital medicine.

�Epidemiology

The lifetime prevalence of psychosis in the general population is approximately 3%, 
with 0.21% attributed to psychosis due to a secondary medical condition [33].

The incidence of psychosis worldwide is estimated at 50 per 100,000 individu-
als, whereas schizophrenia, the most commonly studied psychotic disorder, has an 
incidence of approximately 15  in 100,000 per year [31]. Furthermore, it is esti-
mated that 13–23% of the population will experience symptoms of psychosis at 
some point in their lives, while 1–4% will meet criteria for diagnosis of a psychotic 
disorder [34].

Many primary psychiatric disorders have an established time course, requiring 
precise longitudinal monitoring for accurate diagnoses. Given that many cases of 
first-episode psychosis encountered in the emergency department or inpatient set-
ting are often diagnosed retrospectively, the timeline of the illness can be difficult to 
determine. Many patients are given a diagnosis that is provisional or inaccurate.

Not only are psychotic episodes alarming during the current episode, but they 
can also indicate an insidious underlying condition that may cause repeated epi-
sodes. A study conducted in Suffolk County analyzed a group of 547 patients who 
had initially been admitted with a first-episode psychosis and were formally rediag-
nosed at 6 and 24-months post-discharge. At the 6-month follow-up, only 27.3% of 
those initially diagnosed with brief psychotic disorder (psychosis with duration of 
at least 1 day, but less than 1 month, with full return to premorbid functioning) still 
met diagnostic criteria. However, 91.7% of those initially diagnosed with schizo-
phrenia retained their initial diagnosis [35]. The most common diagnosis at both the 
six-month and the 24-month follow-ups was schizophrenia (or other schizophrenia 
spectrum disorder, i.e., schizophreniform or schizoaffective). This lends credence to 
the idea of psychosis and psychiatric disorders as more of a relapsing remitting-type 
paradigm than that of a discrete incident.
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Among all causes of psychosis, the distribution of the age of onset has not been 
well studied. However, with schizophrenia, age of onset is most typically 18–25 for 
men, 20–30 for women, and is rarely seen during childhood (prevalence of schizo-
phrenia among 12 year olds or younger is 0.2–0.4 per 10,000) or after the age of 
45 [34].

Risk factors for the development of psychosis in general are poorly understood 
but may include living in an urban area, immigration, genetics, and stressful 
life events.

�Clinical Manifestations

As mentioned previously, psychosis can be generally thought of as a disconnect 
between an individual and reality; thus, it follows that a person experiencing symp-
toms of psychosis will have grossly impaired reality testing. Manifestations of psy-
chosis may include hallucinations, delusions, and thought disorganization. 
Additionally, before the onset of psychosis, there is often a reported prodromal 
phase with premorbid signs and symptoms as well as possible neurocognitive 
impairments [36]. There is also increasing research implicating metabolic syn-
dromes in the development of psychotic disorders [35].

Hallucinations are defined as having the apparent perception of a sensory stimuli 
without an external source. This is different from illusions which are a misinterpre-
tation of an external stimuli. Hallucinations can occur with any of the five senses, 
with the most common being auditory, followed by visual, tactile, olfactory, and 
lastly gustatory. Auditory hallucinations are more commonly encountered in pri-
mary psychiatric disorders and may consist of either intelligible (i.e., spoken com-
mands, ongoing narration of patients actions) or unintelligible sounds. Visual 
hallucinations are more commonly associated with psychosis due to secondary 
medical conditions, and they can range from misformed images and shapes to rec-
ognizable objects.

Delusions refer to a fixed false belief. However, this must take into account the 
patient’s background as delusions must be incongruent with normal cultural or reli-
gious beliefs. Delusions may be generally classified as bizarre (non-believable) or 
nonbizarre (believable). Additionally, delusions may be defined by the specific type 
of delusion (e.g., persecutory, grandiose, delusions of reference, delusions of con-
trol). The content and severity of the delusions may vary based on the specific psy-
chotic disorder. For example, delusions or hallucinations within the context of 
unipolar major depression with psychotic features may manifest as reinforcement of 
the patient’s subjective feelings of guilt or worthlessness. Delusions may also occur 
alongside other psychotic symptoms (as in the case of schizophrenia) or may be a 
lone symptom (delusional disorder).

Thought disorganization refers to a disturbance in a person’s ability to organize 
and express their thoughts in a sensical and logical way. It can be manifested by an 
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inability to maintain a coherent conversation and can be observed in either written 
or spoken language [37]. While delusions and hallucinations may reflect an aberra-
tion in thought content, this is considered distinct from expression and organization 
of one’s thoughts. Examples of thought disorder include tangentiality, clanging, 
circumstantiality, perseveration, and thought blocking.

It is reported that individuals who develop psychosis often have premorbid 
symptoms as well as a possible prodromal phase. Examples of premorbid symp-
toms include depression, neurocognitive impairment, and functional impairment. 
The prodromal phase occurs weeks to years before the onset of psychosis and may 
be accompanied by deteriorating function, subsyndromal psychosis, and the pres-
ence of negative symptoms. The prodromal phase is usually recognized retrospec-
tively, but has important implications for the development of psychotic disorders. 
The prodromal phase may also be referred to as attenuated psychosis syndrome, or 
clinical high risk for psychosis (CHR-P). Symptoms of depression may be present 
during the prodromal phase or first episode of psychosis and if present are associ-
ated with a worse outcome. Additionally, neurocognitive impairments may also be 
prominent in the prodromal phase and may be manifested by detriments in memory, 
attention, processing speed, and executive function [32].

Metabolic abnormalities in association with psychotic disorders have long been 
thought to be the result of lifestyle choices or chronic antipsychotic treatments lead-
ing to an increased incidence of metabolic side effects. However, there is increasing 
evidence that metabolic abnormalities may be implicated during the prodromal 
phase and the first episode of psychosis in patients without prior exposure to anti-
psychotic medications. The association with metabolic syndrome among 
medication-naive patients implies that there may be an element of systemic disease.

�Differential Diagnosis

In cases of acute psychosis etiology can be from primary psychiatric disorders and 
secondary due to general medical conditions. In general, organic causes must be 
evaluated and ruled out before considering psychosis a manifestation of a primary 
psychiatric disorder [38].

Primary psychiatric disorders known to cause acute psychosis include schizo-
phrenia (and other schizophrenia spectrum disorders), mood disorders such as bipo-
lar disorder and unipolar major depression with psychotic features, anxiety disorders 
such as post-traumatic stress disorder (PTSD) and obsessive compulsive disorder 
(OCD), autism, and other psychotic disorders such as brief psychotic disorders or 
attenuated psychosis syndrome.

Medical conditions that have been associated with psychosis include inflamma-
tory, infectious, nutritional, autoimmune, neurological, and endocrine disorders. 
Additionally, especially in the case of chronic medical conditions, psychosis as a 
manifestation of delirium must also be considered. Depending on the etiology, these 
disorders may be uncovered via initial screening, or may need to be investigated 
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further, based upon patient presentation. Regarding medications and substance 
abuse as a cause of psychosis, illicit substance use is the most frequent cause of 
acute psychosis. Known causative substances include cannabis, cocaine, amphet-
amines, benzodiazepines, and hallucinogens such as ketamine and phencyclidine 
(PCP) [37, 38].

�Workup

Similar to that of delirium, the process of diagnostic evaluation will need to consist 
of an initial assessment, a thorough interview including a comprehensive mental 
status examination, as well as a preliminary medical workup. The goal is to rule out 
medical and/or organic causes before establishing a primary psychiatric diagnosis.

The idea behind the initial assessment is to determine the etiology of the condi-
tion causing psychotic symptoms. Additionally, a proper risk assessment is vital to 
ensure patient safety. Some components of this may include assessment of the 
patient for any thought of harm to self or others, as well as the ability of the patient 
to secure basic needs for themselves. These may factor into the setting or level of 
care in which the patient is treated. In both the initial risk assessment and the patient 
history, it is necessary to consider obtaining collateral from individuals known to 
the patient.

Noting the obvious challenges in taking the history of a patient experiencing 
acute psychosis, a detailed examination is important to guide diagnostic investiga-
tions and gain insight into the underlying etiology. In the case that the patient is 
unable or unwilling to participate in the interview, obtaining collateral information 
can be critical to understanding the situation.

Regarding the history of the presenting illness, there are some important factors 
to determine – symptom onset, both in rate and severity, duration, and nature of the 
symptoms. Additionally, it is important to determine if the patient is experiencing 
any concomitant mood symptoms, any thoughts of suicidal ideation or thoughts of 
harming self or others, or has experienced any recent traumatic stressors.

Important elements of the patient’s psychiatric history that are important to con-
sider include past psychiatric symptoms, diagnosis, or trials of medication or ther-
apy. Additionally, in order to assess severity, it may be helpful to ask if there is 
history of being admitted or hospitalized, or if there is a history of harm caused to 
themselves or others. Lastly, it is important to inquire about familial history of psy-
chiatric disorders.

Regarding past medical history, it is important to determine if the patient has any 
chronic medical conditions, especially those of neurocognitive or neurological 
domains. This is important both to aid in determining the underlying etiology and to 
screen for medical comorbidities prior to starting treatment. Additionally, acute 
insults such as traumatic injury, illness, or medication change should also be consid-
ered. It is important to thoroughly review all medications that the patient is taking 
(both prescribed and over the counter) and make a note of any medication changes 
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or the presence of medications that may be causing/exacerbating symptoms. 
Similarly, it is important to inquire if the patient has a current or past history of 
substance use disorder, and if so any changes in the frequency of use.

Regarding psychosocial history, it is important to ask about any recent traumatic 
experiences or stressors as well as assess the patient’s support network. Additionally, 
it is important to assess the patient’s childhood/developmental history. Answers to 
these questions may give insight into the presence or absence of a prodromal phase 
as well as any possible neurocognitive deficits or functional impairment.

It is vitally important that a full and complete mental status examination be con-
ducted. The mental status examination combines important elements of the history, 
alongside patient observation, and assessment of the patient’s general appearance, 
mood, affect, speech, attention, and thought processes. Regarding dysfunction of 
thought, it is important to inquire about the presence of hallucinations and delu-
sions. And as always, it is important to inquire about self-injurious thoughts or 
thoughts of harming others.

All patients being assessed for psychotic symptoms should receive a complete 
physical exam, including a neurological examination. Additionally, all patients 
experiencing an acute symptomatic psychosis (especially if it is their first episode) 
should receive laboratory investigations such as a complete blood count to rule out 
potential sources of infection, electrolytes to rule out possible metabolic/nutritional 
deficiencies, renal and liver panel to assess for organ dysfunction, thyroid stimulat-
ing hormone level, blood glucose level, blood phosphate and calcium, as well as a 
urinalysis and urine toxicology screen.

Additional workup if indicated may consist of HIV testing, screening for syphi-
lis, hepatitis panel, copper studies, heavy metal screen, urine porphyrins, serum 
cortisol, serum folate/B12, sedimentation rate, antinuclear antibodies, and anti-N-
methyl-D-aspartate receptor antibodies. Brain imaging may be indicated if a patient 
presents with focal neurologic deficit, unremitting headache, history of recent 
severe head trauma, or other features indicating a possible intracranial pathology. A 
lumbar puncture may be indicated to rule out inflammatory, paraneoplastic, or 
infectious central nervous system pathologies. An electroencephalogram (EEG) is 
not routinely indicated, but may be useful if a patient presents with suspected sei-
zure disorder or unexplained change in level of arousal and awareness [38].

�Management

Keeping in mind the impact that psychosis and/or psychotic disorders can have on 
both the individual and society, it is important for management to address safety, 
symptom control, and functionality. This is usually achieved through a variety of 
means including both pharmacological and nonpharmacological interventions.

The overall goal of psychosis management is to assure safety, strive to improve 
symptom control, and increase the degree of functional recovery.
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As many episodes of psychosis present within a hospital setting, it is important 
for hospitalists to be aware of both the prevalence and the likelihood of repeat 
occurrences psychosis can have.

Regarding consulting psychiatric services, any patient with suspected initial pre-
sentation or recurrence of psychotic symptoms should be evaluated by a psychia-
trist. This can take place in a number of different settings, including inpatient, 
emergency department, or even as an urgent outpatient evaluation. As mentioned 
previously, the decision upon which setting the treatment takes place in is part of the 
initial assessment and should be conducted in the least restrictive setting possible 
while being able to maintain the safety of the patient. This can be achieved on either 
a voluntary or involuntary basis, keeping in mind that this may be subject to local 
jurisdictions.

For the majority of cases of psychosis (even for those lacking a clear etiology), 
pharmacologic management with antipsychotic medications is recommended. The 
exceptions to this include suspected stimulant-induced psychosis or psychosis with 
catatonic features. Both situations should warrant administration of benzodiaze-
pines instead of antipsychotics.

The efficacy of antipsychotic medications for acute symptomatic management of 
psychotic symptoms has been repeatedly well established [36]. While antipsychotic 
medications have been studied most extensively in the management of schizophre-
nia, they have demonstrated efficacy in a variety of psychiatric disorders including 
bipolar disorder, unipolar major depression with psychotic features (in conjunction 
with an antidepressant), and delirium with psychotic symptoms [39, 40].

Regarding selection of the individual antipsychotic agent, it is generally recom-
mended when possible to use the newer second-generation antipsychotics in place 
of first-generation antipsychotics due to their more favorable side effect profile. 
Second-generation antipsychotics have less of an association with extrapyramidal 
(EPS) side effects when compared to their first-generation counterparts. Apart from 
the difference in EPS rates among side effect profiles, there has been a lack of con-
vincing evidence demonstrating superior efficacy or adverse effects of one class of 
antipsychotics over the other. Given the lack of superiority of a single antipsychotic 
(with the exception of clozapine, which is not commonly recommended as a first-
line treatment for psychosis), often times selection of an individual agent may be 
based on physician familiarity, patients comorbidities, and the side effects of the 
given medication. Patient factors or comorbidities to keep in mind when deciding 
upon a specific medication may include cardiovascular risk factors such as QT pro-
longation, metabolic syndrome, or orthostatic hypotension, advanced age (resulting 
in one being more sensitive to anticholinergic side effects of medications), and sex-
ual dysfunction (a possible consequence of increased prolactin secretion).

Regarding initial dosing, it is recommended that medications be titrated up from 
the initial dose to the therapeutic as quickly as can be tolerated. However, if this is 
the patient’s first episode of psychosis, or the patient is of older age, the patient may 
be more susceptible to the adverse effects of antipsychotic medications and as a 
result should be more slowly titrated and more closely monitored for adverse effects. 
The exact timeframe regarding titrations and dosages depends on the medication in 
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question as well as the form in which it is administered. However, once the thera-
peutic dose is reached, patients should still be monitored for multiple days, before 
deciding whether to further increase the dosage. Studies have shown no additional 
benefit to raising dosages above the recommended range, and conversely at high 
dosages, the side effects of the antipsychotic medications may outweigh any bene-
fits of increased dosage [41].

Follow-up monitoring is recommended on a weekly basis. After 3 months, if the 
patient is considered in remission, the follow-up monitoring can be switched to 
monthly [41].

�Conclusion

It is approximated that one percent of the world’s population is affected by psy-
chotic illness. Symptoms of psychosis are associated with a massive burden to 
patients, their families, and the population at large. Early recognition of psychosis 
is important so as to decrease the duration of untreated psychosis experienced by the 
patient. Early use of antipsychotics and other interventions may improve both short-
term symptomatic control and long-term prognosis.

Psychiatric conditions are difficult to treat in any setting, let alone in the hospital 
where many patients often have complicated comorbidities. Not only do they severely 
diminish the support system and development of patients but often affect the family 
and caregivers of the patient. Despite the obvious impact and the large amount of 
well-researched evidence, the healthcare system at large does not do all that it can to 
identify and effectively manage psychiatric conditions within the hospital. As dis-
cussed throughout the chapter, there are interventions that have been shown to be 
highly effective in the management of delirium. Implementing these simple, yet effec-
tive, interventions can significantly improve patients’ quality of life, decrease long-
term loss of function, decrease healthcare costs, and positively impact caregivers as 
well. The common barriers to implementing these initiatives include the lack of belief 
that they will make a difference, lack of awareness, and/or lack of structural incen-
tives. As the prevalence of psychiatric disorders increases, it will be more and more 
important for hospital medicine doctors to be aware of how to work with their psy-
chiatry colleagues to identify, treat, and prevent exacerbations of psychiatric disorders.
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Chapter 10
Opioids: History, Pathophysiology, 
and Stewardship for Hospitalists

Marianne Maumus, Daniel Zumsteg, and Dileep Mandali

�History and Evolution of the Opioid Epidemic in America

History is studied to understand the error of our ways. It is learned so as not to 
repeat the same mistakes leading us down on a path of failure. Had we paid closer 
attention to the initial use of opioids and their effects, we may have avoided battling 
one of the biggest epidemics in America.

The first opioid epidemic in America dates to more than 100 years ago, during the 
Civil War era. It was not called an epidemic, but rather attributed as “soldier’s dis-
ease,” cluing its unique distinguishment to those that fought in the Civil War. 
Physicians at the time coined the term “morphinism” to explain the liberal injection 
of morphine in the sick and in wounded soldiers leading to their dependency for years 
to come [1]. Morphine clinics increased in number to attend the wounds and long-
term care of those injured, while opium, morphine’s oral counterpart, began to be 
universally given in all cases of wounds, gangrene, diarrhea, and dysentery. Opium 
was even given for malaria in conjunction with quinine due to its analgesic and tran-
quilizing properties; it was praised as the one medicine “which the Creator himself 
seems to prescribe” [1]. By 1900, America had approximately 200,000 opioid addicts.

Given the strong, long-term dependency on morphine and opium, there was a 
race to create an alkaloid derivative that provided the same analgesic effects with 
significantly less addiction. In 1895, Bayer Corp in Germany commercialized an 
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alkaloid derivative synthesized by British scientist C. R. Wright; it was advertised 
as being more potent than morphine and without the addictive side-effect drug. The 
group also believed that it would make a valuable contribution to medicine as a 
cough suppressant in those with severe lung disease. Their conviction of its poten-
tial “heroic” deeds led to the drug’s name “heroin” [2]. Heroin was marketed heav-
ily in America. However, it was ultimately proven ineffective as a cough suppressant 
and less potent in its analgesic effects than morphine. It also saw no therapeutic 
success in patients with advanced lung disease. Due to the absence of any legisla-
tion to restrict the production and consumerism of heroin, the question of addiction 
became a widespread public concern in America [2]. Heroin was readily available 
and accessible over the counter, and it could be sniffed, smoked, swallowed, and 
even injected due to its higher water solubility compared to morphine salts, facilitat-
ing its street use. Using the anti-German sentiment prevalent at the time, Congress 
successfully passed the Harrison Narcotics Tax Act in 1914, introducing federal 
narcotic controls and making heroin illegal in America [2].

Despite the Harrison Narcotics Tax Act, the use of heroin among Americans did 
not slow down. The global-scale World Wars allowed soldiers to easily access her-
oin in its highest purity outside of America; this resulted in the third opioid epi-
demic in America, right after the Vietnam War. Heroin was high in purity and very 
cheap at $6  in Vietnam (as opposed to 10% purity and $20  in America), and 
American soldiers often used it to get high and distract themselves from boredom, 
homesickness, and disturbed sleep [3]. After the Vietnam War, there was more regu-
lar use of narcotics and of heroin (as opposed to codeine), and more addiction to 
other drugs, particularly cannabis, due to persistent social stigma, high cost, and low 
purity of heroin in America. Post-Vietnam War, substance use disorder was rampant 
among 20% of the general population, and this compelled President Ronald Reagan 
to declare the “war on drugs” [4].

�Opioid Epidemic: An American Cultural Phenomenon

The “war on drugs” failed to curb opioid use in America. This futile result can be 
attributed to lobbying for opioid use in a medical setting during the late twentieth 
and early twenty-first centuries. In 1986, Dr. Russell Protenoy and Dr. Kathleen 
Foley published a retrospective study of 38 patients with chronic pain, in favor of 
opioid use. Opioid maintenance therapy was begun in these patients (with age range 
of 25–82 years; without any history of substance abuse and malignancy) after many 
failed attempts of analgesia by surgical or medical means. They reported that in 
their study, 58% of patients reported either adequate or partial relief of pain, and 
63% of patients reported notable enhancement in comfort [5]. They argued that their 
study corroborated the findings of three other studies at the time in favor of opioid 
use in a medical setting. They ultimately recommended that opioid maintenance 
therapy should be considered only after exhausting all reasonable attempts at pain 
control and that the patient’s pain is a significant impediment to their function [5].
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Using Drs. Portenoy and Foley’s study and similar studies alike, Purdue Pharma 
aggressively marketed OxyContin in the 1990s, particularly for non-malignant 
chronic pain. It conducted more than 40 national conferences on pain management 
and recruited more than 5000 health professionals for its national speaker bureau, 
grossly influencing physicians’ prescription practices and causing the Federation of 
State Medical Boards to release policies assuring that physicians would not face 
regulatory action for prescribing opioids [6]. Sophisticated marketing, by utilizing 
a database that monitored physicians’ opioid prescription practices, the promise of 
lucrative bonuses to its sales representatives, and the use of a coupon program offer-
ing free limited 7- to 30-day supply to patients, catapulted liberal use of OxyContin, 
especially in territories where substance abuse was either rampant or on the rise. In 
2001 alone, Purdue spent $200 million in marketing and promotions; between 1996 
and 2001, its sales grew from $48 million to $1.1 billion. By 2004, OxyContin had 
become a leading drug of abuse due to its high availability [6].

In December 2001, the Joint Commission and the National Pharmaceutical 
Council, which is supported by the nation’s major research-based biopharmaceuti-
cal companies, published a booklet entitled Pain: Current Understanding of 
Assessment, Management, and Treatments. It added further fuel to the opioid epi-
demic in the early twenty-first century – a time when deaths from opioid use were 
increasing with each passing year [7]. First, it stated that the “patient, not clinician, 
is the authority on the pain and that their self-report is the most reliable indicator of 
pain,” persuading physicians to trust that their patients would report pain accurately. 
Second, it incorrectly argued that opioids are non-addictive, and though the addic-
tion risk is unknown, it is thought to be quite minimal. Third, it adopted “pain”’ as 
the fifth vital sign and it is just as important to assess as the other four vital signs in 
all patients. This became a standard practice for almost the first decade of the 
twenty-first century, which permitted the use of opioids to treat every kind of 
pain [7].

The liberal prescription of opioids is the driver behind the opioid epidemic 
becoming an American cultural phenomenon. Though they are useful for short-term 
or acute pain management, opioids are continuously prescribed for the management 
of chronic pain despite their ineffectiveness. In fact, higher pain scores are reported 
in chronic opioid users compared to non-opioid users; one of the common side 
effects in chronic opioid users is ironically hyperalgesia, an increased sensitivity 
and responsiveness to pain. Additionally, they report decreased quality of life and 
employment due to their debilitating addiction to opioids, and consequently, rely 
increasingly on disability and healthcare utilization [8]. For example, in Louisiana, 
opioid abuse costs the state approximately $296 million per year in healthcare cost, 
and from 2010 to 2016, the state has averaged around 122 opioid prescriptions per 
100 persons. The opioid epidemic also has direct, synergistic effects on HIV and 
drug-related mortalities [9]. In 2016, around 64,000 people in the United States had 
died from drug overdose. This number exploded to 90,000 in 2020, of which 70,000 
are from opioid overdose-related deaths [10]. This is more than car accident deaths 
and breast cancer deaths – causes that receive consistent national attention every 
year. As healthcare institutions become more attentive and cut back on opioid 
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prescriptions, an increasing upward trend in heroin use has been observed, thereby 
highlighting that the opioid epidemic is not just a healthcare problem but rather a 
cultural problem that needs to be addressed aggressively by healthcare profession-
als, policy makers, and public health advocates.

�Cardinal Features of the Opioid Epidemic

Over-prescription of opioid medications in the last 25 years is responsible for the 
progression of the opioid overdose epidemic, diversions of tablets in communities, 
and overutilization of healthcare resources. Opioid-dependent patients have com-
plex psychiatric and medical illnesses, and most of them are also socially complex, 
lacking social support and frequently homeless. Opioids are known to topple neuro-
anatomical pathways that are responsible for Pavlovian learning, memory forma-
tion, judgment, and emotional control [11]. As a result, the impulsive (drug-seeking) 
behavior that may be seen in chronic opioid users is a drug-induced phenomenon, 
not a lack of moral character. Understanding the origins of chronic pain, withdrawal 
pain, and central sensitization is essential to treating these patients with evidence-
based therapies and to tackle the features of the opioid epidemic: chronic pain, 
overutilization, substance use disorder, psychiatric illness, and diversion of tablets. 
A learning dive into the brain disease model of addiction, the pain matrix of a nor-
mal functioning brain, the effects of opioids on brain structures, and the neurophysi-
ologic origins of central sensitization and central pain syndromes will serve as 
effective tools to gain such understanding.

�The Brain Disease Model of Addiction

While it is debatable whether addiction and opioid dependence is a disease, or a 
normal response to the effect of opiates on brain tissue, the “Brain Disease Model of 
Addiction” serves as a great place to start learning the effects of opioids on the brain. 
The areas involved are noted in Fig. 10.1. The brain disease model of addiction as 
outlined was derived from years of neuropsychopharmacology research. Pavlovian 
learning, a type of learning that occurs due to the subject’s instinctive responses, is 
driven by the ventral tegmental area and the nucleus accumbens, i.e., the learning 
and pleasure centers of the brain, respectively. Given the intertwined connection, a 
pleasure signal entices to repeat action to stimulate remembrance [12]. The signal 
begins with a dopamine flash in these two areas when a person learns something 
new, and this is followed by a weak dopamine signal sent to the prefrontal cortex. 
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The prefrontal cortex then begins to make connections with cortical nerve fibers to 
create memory and feedback loops to the emotional center of the brain, the amyg-
dala. The amygdala does not fully mature until the age of 24, and without prefrontal 
control, it tips the balance of behavior toward impulsive actions [11, 12].

Opioid use induces euphoria, through a dopamine “blast” instead of a healthy 
pleasurable “flash” in the ventral tegmental area and nucleus accumbens. As a result 
of overstimulation, the brain undergoes several adaptive changes, intracellularly and 
within the synapse, in order to reduce the effects of dopamine; this causes an 
increasing requirement of opioid dose to achieve the same effect [11, 12]. The adap-
tive response in the prefrontal cortex is recession of affected neuron dendrites, 
which consequently impairs memory formation and disconnects control over the 
amygdala. This causes an individual to lose their impulse control and their ability to 
progress academically and intellectually, putting them at a risk for progressive psy-
chiatric disorders [11, 12].

Hypofrontality has been observed in the prefrontal cortex as well as in the regions 
of anterior cingulate and ventral orbital cortex in addicted individuals. The develop-
ment of enduring neuroplasticity was observed through neuroimaging with func-
tional MRI scans and direct visualization of reduced prefrontal cortical measures of 

NA

VTA

Cortex

PFC

Amygdala

Fig. 10.1  Brain disease model of addiction. PFC prefrontal cortex, NA nucleus accumbens, VTA 
ventral tegmental area
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blood flow, metabolism, and striatal levels of dopamine D2 receptors. The capacity 
for biologically relevant stimuli to activate the prefrontal cortex is impaired in 
patients with prolonged opioid use; however, drug-associated stimuli continue to 
markedly activate the prefrontal cortex [11]. The role of dopamine transitions from 
promoting new learning to enabling the use of learned information to execute adap-
tive behavioral response. Behavior evolves from a declarative process into a habit-
ual behavior utilizing working memory circuits, which lead to automatic behaviors 
that lack conscious control and cause compulsive relapse [11]. The ability of pre-
frontal, declarative circuit to intrude and disrupt drug-seeking habit is also impaired. 
Over time, adaptive changes that occur early in disease progression promote behav-
iors toward addiction but can resolve with abstinence; however, later in the disease, 
habit circuitry is fully formed [11].

Addiction is a progression of brain pathology, and lack of behavioral control is a 
pharmacologically induced phenomenon. There is a hierarchy of events, a 3-tiered 
progression, that occurs with repeated exposure over time. Addiction progresses 
from intracellular changes to changes in function and anatomy of neural circuits, 
establishment of permanent unconscious behaviors and drug-related memories, and 
loss of unconscious control from conscious dependence [11]. Given that neuroplas-
ticity leads to permanent drug-associated memories, addiction should be recognized 
as a chronic relapsing disease, not as an acute episodic illness.

�The Pain Matrix

As seen in Fig. 10.2, the pain pathway involves the parts of the brain that control and 
modulate sensory input from the dorsolateral spinothalamic tract of the spinal cord. 
It consists of a constellation of brain regions, a multi-tiered hierarchical neural net-
work, and the pattern or neural activation created by the sensory input that repre-
sents the pain signature of the experience. The stream of input is continuous, and 
the brain interprets it, gives it meaning, and then reflects it back to the original 
source [12].

First, the nociceptive input arrives to the thalamus. Second, perceptual-attentional 
areas of the cortex interpret it; this is known as conscious modulation and is shown 
in Fig.  10.3. Third, the nociceptive input is reflected into reappraisal-emotional 
areas so that importance can be assigned to the information; this is known as uncon-
scious modulation and is shown in Fig.  10.4. After the sensory input is filtered 
through these three regions, descending modulation of the pain signature occurs. 
The signal first enters the periaqueductal gray zone, where a high concentration of 
opioid receptors either inhibits or facilitates the pain signature in order to tone down 
or increase the response. The altered signature enters the rostral ventral medulla, 
which contains “on” cells and “off” cells, before traveling back to the dorsal horn 
and then to the original source. These midbrain structures are analogous to “volume 
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control” and “on/off switch” for pain; the pain signature deintensifies with time and 
distraction before it is reflected back to the original source.

Opioids inhibit the reflection of the pain signature at the levels of periaqueductal 
gray zone and rostral ventral medulla, where the function of “on” cells is blocked. 
In addition, opioids cause release of cytokines, interleukins, and glutamate from 
microglial cells, thereby intensifying neuroinflammation and leading to cell dys-
function and death in these areas [13]. Opioids are also known to disrupt the func-
tion of glial cells in the dorsal horn of spinal cord, causing spontaneous neuronal 
firing and leading to hyperalgesia and chronic pain. The pain associated with neuro-
inflammation is known as central sensitization [13].

Opioids also intensify the pleasure signal through stimulation of the ventral teg-
mental and nucleus accumbens areas [11]. When the effect of opioids begins to 
wear off, the rostral ventral medulla and the periaqueductal gray zone relieve the 
signal and the pleasure signal also disappears; the patient’s perception of pain gets 
worse. This triggers intense fear and avoidance behaviors in patients that clinically 
manifest as pain catastrophizing behavior; it is the behavior focused on the 

PAG

RVM

thal

Pain matrix: nociceptive input arrives

Fig. 10.2  Nociceptive input arrives
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anticipation of the worst possible outcome, with increased attention to pain and 
associated symptoms [14]. The repeated use of opioids progresses maladaptive neu-
roplastic changes seen in the addiction pathway over time, inhibiting prefrontal cor-
tex control over both the amygdala and the periaqueductal gray zone, strengthening 
habit circuity, and ultimately leading to highly emotional patients in constant pain.

�Shared Neural Networks

The pain matrix and learning reward system share overlapping neural networks, 
mainly between the medial prefrontal cortex and nucleus accumbens. Prefrontal 
brain regions are involved in nociceptive inhibition and in the transition from 
declarative memories to habitual working memory circuits. The periaqueductal gray 
zone is located right next to the ventral tegmental area and receives input from the 
prefrontal cortex, insula, and other important structures. Because of the proximity 
of these regions to one another, the systems of human learning, pleasure, and pain 
are intimately connected. This is necessary since learning to avoid painful events 
deters risky behavior and stimulates the seeking of healthy, safe environments as 
well as cooperation within human communities.

PAG

RVM

Pain matrix: attention/perception areas (Conscious modulation)

PFC

ACC,INS
pPAR

Fig. 10.3  Attention/perception areas (conscious modulation)
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On the other hand, chronic pain and psychiatric disorders also share neural 
mechanisms, and their relationship is bidirectional. For example, chronic pain leads 
to depression, and depression leads to chronic pain. In the opioid epidemic context, 
chronic pain leads to substance use disorders, and substance use disorders, includ-
ing cannabis use, lead to chronic pain [14]. Additionally, suicide risk factors have 
increased prevalence among patients with chronic pain. Patients with personality 
disorders and neuroticism (negative thoughts) have increased sensitivity to pain, 
greater disability, and a lower quality of life, further signifying the shared neural 
networks between chronic pain and psychiatric disorders [14].

A third condition – addiction – is also intimately intertwined with chronic pain 
and psychiatric disorders within the brain. With prolonged, persistent use of opi-
oids, acute pain progresses to chronic pain, eventually resulting in conscious opioid 
dependence and then finally to unconscious addiction. The prefrontal cortex dys-
function coupled with prolonged fear of withdrawal leads to chronic anxiety and the 
development of personality disorders. Due to the intertwined connection among 
chronic pain, psychiatric disorders, and addiction, these ultimately cannot be 

PAG

RVM

Pain matrix: reappraisal-emotional areas (unconscious modulation)

ORB-F

PGN-ACC

AL-PFC

Fig. 10.4  Reappraisal-emotional areas (unconscious modulation). PAG periaqueductal gray zone, 
RVM rostral ventral medulla, thal thalamus ACC, INS anterior cingulate cortex, insula, pPAR 
posterior parietal lobe, PFC prefrontal cortex, AL-PFC anterior lateral prefrontal cortex, PGN-
ACC perigenual anterior cingulate cortex, ORB-F orbital frontal lobe
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separated in clinical practice; they must be considered as the same disease process 
and treated together.

�Chronic Pain, Central Pain Syndromes, Hyperalgesia, 
and Withdrawal Pain

Chronic pain is pain lasting for more than 3 months. It is not the same disease as 
acute pain. It has association with fear and avoidance behaviors, so psychosocial 
issues come under scrutiny. It also has a different pathophysiology than acute pain 
and, therefore, it needs a multimodal approach [15]. Chronic pain can impact many 
body systems: gastrointestinal, psychological, endocrine, and sleep. Its presence 
implies that neuroinflammation and neuroplastic changes in the brain have begun to 
develop. Its pathophysiology may include central pain syndromes, central sensitiza-
tion of the periaqueductal gray 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). It may also be peripheral in origin, as in periph-
eral neuropathy or osteoarthritis [15].

Some examples of central pain syndromes include phantom limb pain, pain asso-
ciated with Parkinson’s disease, pain associated with spinal cord injury, and multi-
ple sclerosis. This form of pain arises when the brain constructs painful reality 
within unconscious brain structures as the pain signature is born and persists from 
direct insult to nerve tissue. Microglial cells activate and induce neuroinflammation 
with the release of cytokines, interleukins, and glutamate, which ultimately lead to 
mental dysfunction and depression as a result of cell death. Opioid use fails to pro-
vide relief and can actually potentiate the central pain [13].

Complex regional pain syndrome is due to failure of descending modulation of 
signal by glial cells in the dorsal horn of the spinal cord. These cases require a mul-
timodal treatment approach, as the perception of pain is real to the patient. Although 
the pain signature arises from a peripheral nerve, it is amplified at the level of spinal 
cord. As noted in its name, this form of pain syndrome is complex, difficult to treat, 
and requires a referral to a chronic pain specialist [13].

Opioids are often the go-to treatment to treat pain. However, not all pain can be 
treated with them. The opioid-induced hyperalgesia is an important cause of pain 
and is often overlooked. It is also greatly associated with fear and avoidance behav-
ior and with pain catastrophizing. Opioid-induced hyperalgesia was first reported in 
the medical literature in 1870 and has persistently been noted since. It is character-
ized by increased sensitization to painful stimuli after exposure to opioids and often 
mimics the patient’s original pain condition [15]. Opioid-induced hyperalgesia may 
have both a central and a spinal origin. Central sensitization in opioid-induced 
hyperalgesia is caused by neuroinflammation in the midbrain structures. Function 
of glial cells is also disrupted, where the mitigation of the pain signal in the dorsal 
horn of the spinal cord is compromised [15]. Opioid-induced hyperalgesia needs to 
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be considered when a patient fails to resolve their pain with opioid use. A thorough 
history of pain, opioid use, and psychiatric issues is critical to the formation of a 
treatment plan for a patient who has a history of opioid use.

Pain from opioid withdrawal is also chronic, cyclical, associated with anxiety, 
and often unrecognized. It has a similar pathophysiology to opioid-induced hyper-
algesia and should be considered when opioid therapy fails [15]. Opioids turn off 
the natural endogenous opioid system in the brain, and it may take 3–5  days to 
recover after the opioid is discontinued. The pain perception of central sensitization 
can take 1 month to resolve [13]. Due to the pharmacologic effects of opioids, the 
withdrawal pain can be greater than the original painful event. As the opioids wear 
off, the midbrain structures release the pain signature and the pleasure signal in the 
nucleus accumbens also diminishes, enhancing pain perception. As a result, objec-
tive monitoring of the patient’s functional status (rather than use of a subjective pain 
scale) is crucial to dictate the pace of the weaning process. Opioids also induce fear 
and anxiety, which amplify pain perception, so patients typically are very emotional 
and expressive when they present with withdrawal [15]. During this sensitive period, 
a patient will need reassurance, motivational interviewing, and guidance to over-
come their withdrawal. They may respond well to dialog about the central origins of 
their pain and reaffirmation that their pain perception is real, although their physical 
condition is stable. A useful analogy that a patients may understand is when one 
moves their hand from a cold bath to a warm one, the temperature may initially feel 
very hot but will stabilize in time. Many patients are willing to endure this sensitive, 
suffering period, if the goal is independence from pharmacotherapy and improved 
quality of life. Additionally, distraction is a known treatment method that can assist 
with this endeavor [13].

�Opioid Stewardship for Hospitalists

The rest of this chapter will discuss the common risks, such as respiratory depres-
sion and behavioral disturbances, involved with opioid use, the special complica-
tions of opioid use, the characteristics that put an individual at a greater risk, and the 
management necessary to mitigate these risks. This lays down the clinical founda-
tion for opioid stewardship for hospitalists and provides guidance on the multi-
modal approach to treat opioid dependency and withdrawal.
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�Understanding Opioid Risk

�Respiratory Depression

Respiratory depression is a very well-known side effect associated with opioid med-
ication. However, as noted in Table 10.1, there are risk factors that make certain 
patient populations more likely to experience opioid-induced respiratory depression 
(OIRD) [16]. OIRD is due to the decreased respiratory drive and reduced supraglot-
tic airway tone induced by opioids. If left untreated, OIRD may be fatal.

Risk Factors

Risk factors for OIRD include patient characteristics, certain comorbidities, and 
iatrogenic risks. Presence of one or more of these risk factors should prompt the 
hospitalist to institute an appropriate monitoring system to assess and, if necessary, 
reverse opioid toxicity.

Patients who are female, greater than 60 years of age, or less than 24 hours post-
surgery are at an increased risk of OIRD. Orthopedic, transplant, and general sur-
gery patients are particularly at high risk for OIRD, as are patients with an American 
Society of Anesthesia (ASA) score of 3–4 prior to their surgery. As an example, a 
patient with a remote history of a myocardial infarction (MI) or cerebral vascular 
accident (CVA) would likely have an ASA score of 3, while a patient with a recent 
MI or CVA would have an ASA score of 4 [17]. Patients who are opioid dependent 
at baseline are also at increased risk.

Patients with underlying renal disease, liver disease, neurologic disease (e.g., 
stroke, dementia), pulmonary disease (including chronic obstructive pulmonary dis-
ease), or cardiac disease (including coronary artery disease, congestive heart failure, 
and arrhythmias) are at an increased risk for OIRD. Diagnosed or suspected obstruc-
tive sleep apnea, obesity, and diabetes mellitus are also comorbidities associated 
with OIRD.

Table 10.1  Risk factors and monitoring of respiratory suppression

Respiratory suppression risk factors and monitoring
Risk factors Monitoring

Renal and pulmonary conditions
Neurologic or psychiatric conditions
Higher dose
First 24 hours of opioid therapy
Prolonged surgery
Polypharmacy
Substance use disorder

Capnography
Telemetry
Naloxone reversal orders
Neurological checks periodically
Quick weaning protocols
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Finally, iatrogenic factors associated with OIRD include concomitant use of 
sedatives, multiple prescribers, multiple routes of administration, and exces-
sive doses.

Management

Management of opioid patients at high risk for respiratory suppression includes 
monitoring for changes in clinical picture, as well as the placement of naloxone 
reversal orders. High-risk patients should be treated in a step-down unit, where cap-
nography and telemetry are available. For these patients, as well as patients at lower 
risk for OIRD, periodic neurologic checks and alternative treatment modalities for 
pain should be considered. Finally, protocols for the rapid weaning of opioids 
should be in place for all patients at risk of OIRD.

�Behavioral Disturbances

The neuropathological effects of opioids, as discussed previously, generate behavior 
in patients that is disruptive or counter-productive to the goals of care, or perhaps to 
the point of endangering the safety of hospital staff.

Risk Factors

Perhaps unsurprisingly, patients with a history of substance use disorder (SUD), 
persistent refusal to take medication-assisted therapy (MAT), and opioid depen-
dence are at an increased risk of behavioral disturbances in the hospital setting. 
Patients who demonstrate poor frontal lobe function, refusal of self-care, or self-
mutilation behaviors are also at risk for behavioral disturbances.

An adversarial relationship with the healthcare system, such as a history of ver-
bal abuse of staff or non-adherence to medical or psychiatric care, is predictive of 
behavioral disturbances.

Similarly, patients with recurrent administrations to the same hospital, with fre-
quent short stays at multiple hospitals (so-called “hospital shopping”), or who have 
been terminated from a practice in the past are more likely to cause behavioral 
disturbances.

Behavioral management is a very delicate task that can make or break the thera-
peutic relationship between the patient and hospital staff. Addressing behavioral 
disturbances compassionately requires clear communication to the patient and 
among the staff to ensure that therapeutic goals can be met while also maintaining 
the safety and well-being of all parties.
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Management

As noted in Table 10.2, strategies for management of behavioral disturbances may 
be divided into those that directly involve the patient and those which inform the 
structure and coordination of the hospital care team.

For a patient with a history of behavioral disturbances, the most effective 
approaches are preventative in nature. These may include creation of a long-term 
care plan with the patient, and counselling to steer patients into treatment programs. 
Long-term care plans create a point of consensus and mutual understanding that 
reduces the discontinuity between patient and staff about routine medical care, such 
as blood draws or neurological checks.

A multi-disciplinary team consisting of psychiatry, medicine, pharmacy, and 
infectious disease staff allows for a consistent and holistic approach to patient care 
that minimizes the perception or actual presence of conflicting medical recommen-
dations. Similarly, communication among nursing and physician teams regarding 
the patient’s risk of behavioral disturbances ensures that all members of the care 
team are prepared when interacting with that patient. This is especially important if 
there are particular triggers for a patient’s outbursts. Finally, all staff should be 
trained in verbal de-escalation strategies so that they respond to a patient’s behavior 
appropriately.

At an administrative level, joint rounding, which is rounding within a team 
framework, with hospital security and representatives from the patient provider 
relations department may reduce risk to healthcare workers. Ensuring effective and 
adequate communication is key to proper medical care and well-being of all care-
givers. The collation of patients at risk of behavioral disturbances to a designated set 
of beds on the hospital floor can allow for the centralization of properly trained staff 
and resources. Furthermore, these strategies reduce the impact of behavioral distur-
bances on all other patients on that floor.

Table 10.2  Behavioral disturbances risk factors and monitoring

Risk factors Monitoring

History of SUD/opioid dependence
Persistent non-adherence to medical care
History of engaging in verbal abuse
Evidence of poor frontal lobe function
Persistent refusal for self-care
Self-mutilation
Persistent refusal to take MAT
Recurrent admissions to the hospital/hospital 
shopping
Receipt of a seek care elsewhere policy

Proactive violence prevention strategies
De-escalation
Joint rounding with nursing and 
security
Collate patients
Communicate risk to nursing
Create and utilize long-term care plans
Develop a multi-disciplinary care team
Steer patients into treatment programs
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�Stewardship and Acute Pain

The emergency department is often the first port of call for many patients seeking 
treatment for pain and, therefore, a critical point for opioid stewardship.

�Acute vs Chronic Pain

Acute pain management begins with the decision to treat with opioid or non-opioid 
therapy. Multimodal pain management including acute nerve blocks should be the 
mainstay therapy whenever possible. In the event that opioid therapy is indicated, 
the Centers for Disease Control (CDC) recommends using the lowest effective dose 
with the shortest duration of treatment [18]. Ideally, a treatment plan should be 
established with the patient to ascertain the goals of opioid therapy as well as risks 
and benefits.

Once the decision to utilize opioid therapy for acute pain has been made, physi-
cians should assess opioid risk. This can be accomplished by checking the prescrip-
tion monitoring program, performing a pain, psychiatry, and drug history, and 
performing a urine drug screen. When considering which opioid medication to pre-
scribe, short-acting opioids should be preferred. Finally, a comprehensive review of 
the patient’s medications should be undertaken to avoid co-prescribing opioids with 
benzodiazepines or other sedatives.

Chronic pain has a different pathophysiology than acute pain. Although there is 
significant overlap between the two, chronic pain is associated with fear, avoidance 
behaviors, and additional psychosocial factors such as substance use disorder and 
dependency. Patients who are expected to be admitted to the hospital for a short 
period of time and are otherwise stable, without any signs of substance use disorder 

Key Points
•	 OIRD is a serious and potentially fatal complication of opioid use.

–– Postsurgical patients and chronically ill patients are at high risk 
of OIRD.

–– Monitoring, multimodal therapies, early mobilization prevent respira-
tory depression.

•	 Behavioral disturbances disrupt patient care and can pose a threat to staff.
–– De-escalation training is recommended for all staff.
–– Foster patient buy-in to treatment plans.
–– Joint rounding and care team communication reduce risk of violence.
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and dependency, on a chronic pain regimen should be kept on their long-term medi-
cine regimen and discharged to follow-up with the provider who prescribes their 
opioid medications.

During the course of hospitalization, complications and side effects of opioids, 
such as hyperalgesia, gastroparesis, and nausea, should be anticipated and 
addressed. Hospitalization is an opportunity to screen patients for these complica-
tions. If present, the patient’s medications should be discontinued, as ongoing use 
will lead to debilitation, adverse outcomes, and readmission. The patient will need 
other options for pain management. If weaning of opioids is not possible, then pal-
liative care consultation is warranted. Care should be taken to avoid making a 
patient opioid-dependent, including weaning and education on the risks of long-
term opioid use.

�American College of Emergency Physicians Opioid Recommendations [19]

Several questions need to be considered before prescribing opioids in the emer-
gency department:

•	 In adult patients experiencing an acute painful condition, do the benefits of pre-
scribing a short course of opioids on discharge from the emergency department 
outweigh the potential harms?
–– Preferentially prescribe nonopioid analgesic therapies (nonpharmacologic 

and pharmacologic) rather than opioids as the initial treatment of acute pain 
in patients discharged from the emergency department.

–– For cases in which opioid medications are deemed necessary, prescribe the 
lowest effective dose of a short-acting opioid for the shortest time indicated.

•	 In adult patients with an acute exacerbation of noncancer chronic pain, do the 
benefits of prescribing a short course of opioids on discharge from the emer-
gency department outweigh the potential harms?
–– Do not routinely prescribe opioids to treat an acute exacerbation of noncancer 

chronic pain for patients discharged from the emergency department. 
Nonopioid analgesic therapies (nonpharmacologic and pharmacologic) 
should be used preferentially.

–– For cases in which opioid medications are deemed appropriate, prescribe the 
lowest indicated dose of a short-acting opioid for the shortest time that is 
feasible.

•	 In adult patients with an acute episode of pain being discharged from the emer-
gency department, do the harms of a short concomitant course of opioids and 
muscle relaxants/sedative-hypnotics outweigh the benefits?
–– Do not routinely prescribe, or knowingly cause to be co-prescribed, a simul-

taneous course of opioids and benzodiazepines (as well as other muscle relax-
ants/sedative-hypnotics) for treatment of an acute episode of pain in patients 
discharged from the emergency department.
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•	 In adult patients experiencing opioid withdrawal, is emergency department-
administered buprenorphine as effective for the management of opioid with-
drawal compared with alternative management strategies?
–– When possible, treat opioid withdrawal in the emergency department with 

buprenorphine or methadone as a more effective option compared with 
nonopioid-based management strategies such as the combination of α2-
adrenergic agonists and antiemetics.

–– Preferentially treat opioid withdrawal in the emergency department with 
buprenorphine rather than methadone.

•	 As per the US Substance Abuse and Mental Health Services Administration rec-
ommendations, physicians should prescribe naloxone to at-risk patients such as 
the following [20]:
–– Discharged from the emergency department following opioid intoxication or 

poisoning
–– Taking high doses of opioids or undergoing chronic pain management
–– Receiving rotating opioid medication regimens
–– Having legitimate need for analgesia combined with history of substance abuse
–– Using extended release/long-acting opioid preparations
–– Completing mandatory opioid detoxification or abstinence programs
–– Recent release from incarceration and past abuser of opioids

�Special Complications of Opioids

Unique to opioids is the development of pain sensitization and catastrophizing of 
pain. Hyperalgesia due to opioid use should be suspected in patients for whom opi-
oids paradoxically make the patient’s pain worse. For hospitalists, this syndrome is 
often seen in postoperative settings and cannot be treated with additional opioids. In 
fact, treatment entails removing the opioid. A short-term prescription for anti-
seizure medication for neuropathy may reduce the hyperactivity and reduce symp-
toms of pain and emotionality. Recognition of opioid-induced hyperalgesia is 
important because any delay in treatment leads to unnecessary suffering of the 
patient.

Key Points
•	 Avoid prescribing opioids in the emergency department whenever possible.
•	 ACEP guidelines apply to hospitals for treatment of acute pain.
•	 Prescribe naloxone in the emergency department and hospital.
•	 Prescribe two doses due to short-acting effect.
•	 Distribute to patient, family, caretakers.
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Opioid-withdrawal hypersensitivity is an allodynia-like sensation of pain in the 
patient’s typical location which flares when the dosage of opioids is reduced. This 
hypersensitivity lasts approximately 24–72 hours after a change in dosing and is 
associated with a spike in the patient’s anxiety and catastrophizing about the nature 
of their pain.

�Multimodal Therapy

Multimodal therapy is the synergistic utilization of non-opioid analgesics to address 
pain, as an alternative to opioids [21]. Multimodal therapy comprises both general 
(i.e., systemic medications) and regional (i.e., field blocks and neuraxial blocks) 
approaches to pain management. Unless contraindicated, patients should receive an 
around-the-clock regimen of non-steroidal anti-inflammatory drugs (NSAIDs), 
COX-2 inhibitors (COXIBs), or acetaminophen. The choice of medication, dose, 
route, and duration of therapy should be individualized, and dosing regimens should 
be administered to optimize efficacy while minimizing the risk of adverse events. 
When appropriate, or prior to a surgical procedure, regional blockade with local 
anesthetic should be considered [22].

�Classes of Multimodal Therapy

Each class of medication used in the context of multimodal therapy is briefly dis-
cussed below.

NSAID use decreases opioid consumption and provides superior analgesia when 
combined with opioids [23, 24]. These drugs are considered first-line medications 
for mild-to-moderate pain. Adverse effects include gastric bleeding, colonic or 
diverticular bleeding, and renal impairment [25, 26]. COXIBS have a lower risk of 
bleeding compared with traditional NSAIDs but have an increased risk for cardio-
vascular events [27].

Acetaminophen is a non-opioid antipyretic analgesic without anti-inflammatory 
activity [28]. It has an incompletely understood mechanism of action, but studies 
show a synergistic effect with NSAIDs [29]. Acetaminophen is recommended to be 
administered using a dosing schedule. Both PO and IV routes of administration are 
equally efficacious for moderate-to-severe pain, but IV administration is recom-
mended when oral medications are contraindicated, e.g., nausea and vomiting [30].

Tramadol is a weak opioid agonist which acts on the μ-opioid receptor. It also 
acts as a selective serotonin reuptake inhibitor (SSRI) and serotonin-norepinephrine 
reuptake inhibitor (SNRI) [31]. Tramadol is a cytochrome p450 (CYP450) substrate 
and may cause interactions with other medications that are processed via the 
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CYP450 system [32]. Because of the SSRI capacity of tramadol, it should be used 
with caution on patients who take other SSRI medications to prevent serotonin syn-
drome. Presently, evidence does not support the concept that tramadol is less addic-
tive than other opioid medications [33].

N-methyl-D-aspartate (NMDA) receptor antagonists include drugs like ket-
amine, magnesium, methadone, and dexamethasone [34, 35]. The NMDA receptor 
is associated with central sensitization of nociceptive signals and is therefore an 
important target in the treatment of chronic and postoperative pain. Ketamine is 
particularly versatile, with intranasal administration as a safe and efficacious alter-
native to intranasal fentanyl [36].

Anticonvulsant agents such as gabanoids, gabapentin, and pregabalin are neuro-
modulators that reduce excitability of pre-synaptic calcium-gated channels. This 
class of therapy promotes opioid cessation after surgery, but has no effect on post-
operative pain [37]. However, gabanoids are effective first-line agents for neuro-
pathic pain [38]. Of note, evidence suggests that diversion and abuse of gabanoids 
occur in approximately 1% of the general population and at higher rates among 
patients with opioid use disorder [39].

Fixed-dose combinations of opioid and non-opioid medications are an important 
element in multimodal therapy that decrease pill burden on patients by combining 
NSAID medications with small doses of opioids [40]. Common drug pairings 
include oxycodone/ibuprofen, hydrocodone/ibuprofen, and hydrocodone/acetamin-
ophen, which decreases the liver toxicity associated with acetaminophen [41].

Regional anesthesia is an effective option to reduce or eliminate the need for 
opioids. Administration is via continuous local infiltration in patients requiring pro-
longed analgesia, and benefits include a reduction in hospital resource utilization, 
decreased nausea and vomiting, and an improvement in patient satisfaction [42]. 
Additional medications added to the regional anesthetic can provide additional ben-
efit to patients. Anti-inflammatory medications, such as COX-2 inhibitors and ste-
roids, or motor and sensory blocks such as liposomal bupivacaine may be used 
when indicated [43].

Field blocks are a non-specific subset of regional anesthesia, in which local anes-
thetic is administered into fascial planes. A single injection may last hours but 
requires ultrasound-guidance and a larger volume of anesthetic compared to periph-
eral nerve blocks [44].

Key Points
•	 There are multiple methods to address acute and chronic pain in patients.
•	 Opioids are often inferior to other analgesic agents such as NSAIDs.
•	 Appropriate combinations of two or more methods can be safe and 

effective.
•	 Be aware of drug-drug interactions and potential complications.
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�Compassionate Withdrawal of Opiates

�Overview

The most effective strategy for the treatment of opioid use disorder is that of preven-
tion. Early weaning of opioid medication and transition to multimodal therapy after 
acute pain are paramount to opioid stewardship. Failing to wean a patient from their 
opioid medications prior to discharge is one of the biggest mistakes a hospitalist can 
make. For patients who are already taking opioids, the decision to taper or completely 
stop opioids should be made when there is evidence of complications, dependence, or 
substance use disorder. Doing so in a compassionate manner requires making a cor-
rect diagnosis and understanding the complications of opioid withdrawal. Strategies 
to address the psychological components of a patient’s pain are often as important as 
the medication regimens themselves. Peer recovery coaches, nurses, case managers, 
therapists, clinical psychologists, inpatient and chronic pain specialists, addiction 
medicine specialists, and hospitalists should all be capable of recognizing complica-
tions, performing motivational interviews and bedside cognitive behavioral therapies 
to help guide the patient’s progress through opioid withdrawal.

�Empathic Strategies

Validation and reassurance should be used frequently when withdrawing patients 
from opioids. The sensation of worsening pain may be temporary, but the pain itself 
is very real, and dismissing patient complaints of pain can negatively affect the 
physician-patient relationship. All patients should be given the time and space to 
express themselves and feel respected by the care team. The role of the clinician is 
often that of a coach, helping to redirect the patient’s attention away from the imme-
diate pain of withdrawal and toward their future state.

Coping strategies are also helpful for many patients during this time, and mind-
body therapies have some evidence for a decrease in opioid-treated pain [45]. 
Meditation, hypnosis, relaxation, guided imagery, therapeutic suggestion, and cog-
nitive behavioral therapy are all options to discuss with patients. A variety of strate-
gies not only gives the patient agency in deciding the approach to their treatment, 
but it also avoids the tendency for patient to succumb to treatment nihilism should 
the first approaches prove unsuccessful. If all else fails, simply walking the halls of 
the unit can offer a change of scenery, however brief, that can precipitate a change 
in focus away from the patient’s current sensation of withdrawal. Early mobility in 
a safe environment builds confidence, documents functional status, and prepares a 
patient for a safe discharge.

Providing patients with education materials is another helpful strategy during the 
withdrawal of opioids. Understanding the pain pathways and how pain is generated 
can help reinforce validation and reassurance. Furthermore, tying the education 
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materials into the pain-reducing strategies currently being used by the patient can 
improve the patient’s buy-in to the clinical plan. Finally, documenting the education 
provided to the patient can ensure that the next provider who sees the patient does 
not make assumptions about what the patient does or does not know about their 
condition. This helps the patient to feel that they are being seen, heard, and under-
stood by their care team.

�Suggested Stepwise Withdrawal

The first step in withdrawing prescription opioids from a patient is to establish a 
provider-patient relationship. Buy-in to the care plan from both the patient and their 
family is critical to a successful withdrawal. The provider should also document 
reasoning for withdrawal recommendation, including patient behavior, as well as a 
complete medical and surgical evaluation.

Once the patient and family agree with the care team regarding the recommenda-
tion to withdraw opioids, the next step is education. Handouts may be useful to 
allow all parties to consider the decision, as well as to formulate any questions or 
concerns about the process. A discussion about the anticipated symptoms is war-
ranted, especially the concept of hyperalgesia, i.e., the increased sensation of pain 
is not indicative of new pathology. Nursing staff, caretakers, and family should all 
be informed of the decision to withdraw opioids, as discussed previously.

Once withdrawal is initiated, the transition period should involve close monitor-
ing for new issues and treatment of symptoms as they arise. Chronic pain and with-
drawal hypersensitivity pain should be treated with non-opioid alternatives, as 
discussed previously. Non-pharmacologic approaches such as physical and occupa-
tional therapy, as well as cognitive behavioral therapy and ongoing education about 
the neurologic effects of opioids, should be utilized where appropriate.

Documentation of symptom progression is an important component in managing 
the withdrawal period. Functional status of patients and any occurrence of aberrant 
behaviors should be recorded and addressed. As patients withdrawing from opioids 
have a higher risk of leaving against medical advice (AMA), decision-making 
capacity assessments should be documented daily and before the AMA discharge. 
Additionally, hydration and electrolyte status should be monitored, especially in 
patients with ongoing diarrhea or vomiting due to the withdrawal.

�Timeline of Withdrawal

Clinicians should be aware that while acute physical withdrawal lasts between 3 and 
5 days, physical withdrawal symptoms can last for up to 3 months, and psychologi-
cal dependence lasts years. Patients need close monitoring in the period after with-
drawal to screen for relapse and ensure adequate psychosocial support. Over 90% of 
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patients go through opioid withdrawal relapse within a month [46]. Removing any 
habit may take numerous attempts before success is attained.

With regard to the trajectory of medications, benzodiazepines should be weaned 
first to eliminate the risk of seizures. Opioids may be weaned by 25% every other 
day and more if tolerated. The tapering of medications for central sensitization 
should begin at least 1 month after cessation to give time for neural activity to calm 
down. They may be tapered slowly according to the patient’s symptoms. All patients 
should be supported with naloxone, given the risk of death from relapse.

�Opioid Use Disorder: Diagnosis and Treatment Strategies

The correct diagnosis of opioid use disorder is only the first step of treatment. The 
DSM-5 classification of opioid use disorder is outlined in Table  10.3. It is also 
important to communicate this diagnosis to other providers, nursing staff, and insur-
ance companies to ensure appropriate care for each patient.

OUD encompasses both opioid dependence and the more severe opioid use dis-
order. Dependence is associated with either physiologic or psychologic withdrawal. 
In contrast, opioid use disorder is characterized by compulsive drug-seeking behav-
ior, dysfunction, and the persistent use of opioids despite adverse consequences.

Patients with OUD are often hospitalized due to the presence of new complica-
tions secondary to drug use. For these patients, the decision to wean, educate, and 
discontinue opioids versus the commencement of medication assisted therapy is 
crucial. Opioid risk assessment tools can be helpful to differentiate between acute 
and chronic pain and between iatrogenic opioid dependency and substance use 
disorder.

When considering opioid withdrawal, medications are recommended over abrupt 
cessation (“quitting cold-turkey”). Tapering schedules for opioid withdrawal usu-
ally last between 6 and 10 days, depending on the patient’s individual need. For 
iatrogenic opioid dependence, a gradual taper of the patient’s prescription can be 
undertaken. For patients with substance use disorder, a long-term approach is 
needed. Medication-assisted therapy may include methadone, buprenorphine, or 
extended-release naloxone. For the management of side effects, clonidine, 

Key Points
•	 Withdrawal of opioids should be conducted in a stepwise fashion, with 

buy-in from patient and family followed by education, monitoring, and 
treatment of symptoms.

•	 Risk of overdose and death is highest in the post-hospital period  – all 
patients should be supported with naloxone.
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loperamide, ondansetron, acetaminophen, and NSAIDs are appropriate [46]. The 
help of an addiction medicine specialists is indicated.

Patients should also be counseled on the risks of relapse and overdose, especially 
following discharge from the hospital, as a loss of tolerance to their usual dose of 
opioids can result in fatal respiratory depression if that dose is resumed. A best 
practice is to include a prescription of naloxone at the time of discharge. Medications 
that reduce the sensation of craving and thus the risk of relapse are discussed in 
detail below.

�Medication-Assisted Therapy (MAT)

�Overview

Patients with iatrogenic opioid dependence deserve a trial of abstinence (with nal-
oxone), especially if they do not have an underlying psychiatric or attachment dis-
order. However, for patients with longstanding opioid use disorder, MAT has been 
shown to be highly effective. Chief among the benefits of MAT such as buprenor-
phine/naloxone is the lower rate of overdose, the decreased risk of abuse or diver-
sion, and the increased retention of patients in treatment programs where, ideally, 
the psychosocial factors may also be addressed.

Importantly, if a patient is admitted to the hospital and is already on MAT, it is 
appropriate to continue their medication regimen throughout their stay. Whenever 
possible, confirm with the prescribing provider the patient’s dosage schedule and 
active status of treatment.

Table 10.3  DSM-5 opioid use disorder (OUD) [46]

Opiate use AND the recurrence within 12 months of ≥2 of the following:
Continued use despite worsening physical or psychological health
Continued use leading to social and interpersonal consequences
Decreased social or recreational activities
Difficulty fulfilling professional duties at school or work
Excessive time to obtain opioids or recover from taking them
More taken than intended
Presence of cravings
Withdrawal
Inability to decrease amount used
Development of tolerance
Use despite physically dangerous settings
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�Medications of MAT

Methadone is an orally administered long-acting full agonist at the mu-opioid 
receptor, appropriate for use in medically supervised withdrawal and maintenance 
of abstinence from opioids [47]. Due to the duration of occupation of the opioid 
receptor, methadone reduces cravings and withdrawal symptoms for an extended 
period of time. Additionally, methadone’s occupation of the opioid receptor blunts 
the effects of additional opioids. Methadone is classified as a Schedule II controlled 
substance and, therefore, administration is limited to the acute inpatient setting and 
certified outpatient clinics [48].

Buprenorphine is a partial agonist at the mu-opioid receptor, weaker than full 
agonists such as methadone. For this reason, buprenorphine has a lower potential 
for misuse than other opioids [46]. By occupying the opioid receptor, buprenor-
phine reduces the symptoms associated with physiological dependence on opioids, 
such as cravings and withdrawal. Suboxone is a common formulation of buprenor-
phine and naloxone, which precipitates withdrawal when injected but not when 
taken orally. Buprenorphine is classified as a Schedule III controlled substance, 
which requires a waiver for physicians to prescribe, as discussed below [48].

Unlike methadone and buprenorphine, naltrexone is a competitive antagonist at 
the mu-opioid receptor. Its chief utility is to prevent relapse in patients who have 
completed medically supervised withdrawal and are no longer taking opioids. 
Because it binds and antagonizes the opioid receptor, naltrexone blunts both the 
sedative and euphoric effects of opioids but may precipitate withdrawal in patients 
who have unmetabolized opioids still in their system. Because it is not a controlled 
substance, naltrexone does not have the prescribing restrictions of other drugs 
used in MAT.

�Barriers to MAT

Like any therapy, MAT does have its downsides. Chief among these is the need for 
patients to secure follow-up after their discharge from the hospital. This is com-
pounded by the relative lack of providers with the X-license necessary to prescribe 
MAT. Recent announcements suggest that X-licenses may not be required for physi-
cians in the future, but as of this writing, this is hypothetical [49].

Discharge disposition is also often a barrier, since many long-term acute care 
facilities and nursing homes are reluctant to take patients on MAT, due to the stereo-
type of opioid patients as “difficult.” Paradoxically, patients receiving closer clinical 
attention at such facilities would be less likely to have unmet medical needs, be 
more adherent with enhanced supervision, and have improved outcomes and behav-
iors. Achieving adherence in a supervised setting is more likely to improve long-
term care arrangement in the outpatient drug treatment program.
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Among clinicians, there is a lack of education about the efficacy and elements of 
MAT, leading to a perception of a high risk involved in its use. Providers have medi-
cal legal concerns about complex laws restricting the use of medications, stigmatize 
and treat substance use disorders. Stemming perhaps in part from this lack of under-
standing, providers can be reluctant to assume the kind of partnership with their 
patients that is a necessary component of effective MAT [50].

In addition to individual-level stigma, access to MAT in the United States is often 
accompanied by structural-level stigma that negatively impacts utilization and 
retention in MAT programs. This is best characterized by patterns of restricted 
access to MAT services and low tolerance of patient noncompliance [51]. For exam-
ple, MAT is not commonly provided in correctional facilities [47]. In the commu-
nity setting, MAT is often administered by specialty clinics physically and 
ideologically separate from clinics, which treat other forms of chronic illness that 
are more easily treated in a primary care setting.

Further commentary on the racial and socioeconomic barriers to MAT is beyond 
the scope of this chapter. Clinicians should be mindful of the conditions that patients 
are likely to face in their communities once discharged.

�Initiation of Buprenorphine

As mentioned previously, buprenorphine is a partial agonist at the mu-opioid recep-
tor commonly used for MAT. Initiation of buprenorphine can increase the risk of 
precipitating acute withdrawal in patients who take opioids. It is recommended that 
buprenorphine be started only after current opioid medications are stopped and mild 
to moderate symptoms of withdrawal begin, as measured using a validated tool like 
the Clinical Opioid Withdrawal Scale (COWS) [52].

A typical starting dose is 2–4 mg by mouth once or twice a day, though this 
should be titrated up in increments of 2–4  mg until symptoms are managed for 
24 hours [53]. An average daily dose of buprenorphine is 8 mg but can be as high as 
16–24 mg [54]. Psychosocial treatment, such as motivational interviewing and bed-
side CBT, is an important adjunct to initiation of buprenorphine, as patients may 
benefit from the coping strategies as they adjust to a new medication regimen.

As mentioned previously, the transition of care from hospital to outpatient set-
ting can be difficult and potentially dangerous. Ensuring the patient’s seamless tran-
sition to an outpatient provider of MAT is the responsibility of the hospitalist. Once 
in the outpatient setting, the decision to taper off of buprenorphine may be consid-
ered. Should the patient desire tapering and eventual discontinuation of MAT, the 
process should be done slowly with close monitoring for symptoms of withdrawal. 
This is because patients are at the highest risk of mortality in the first month after 
discontinuation of treatment [55].
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Chapter 11
Overview, Updates, and New Topics 
in Perioperative Care

Lakshmi N. Prasad Ravipati and Marisa Doran

�Introduction

Perioperative care encompasses the care of a patient before, during, and after 
undergoing a surgical procedure. The aim of this chapter is to discuss the com-
ponents of perioperative care, the methods for risk assessment of predictable 
complications and outcomes, and optimization of patient’s chronic medical con-
ditions. Furthermore, this chapter will discuss updates in newer topics, such as 
the role of prehabilitation and new challenges faced with the current COVID-19 
pandemic.

The utilization of perioperative care within a healthcare system holds a critical 
role not only at the individual patient level but also at the scale of the hospital 
system. Proper perioperative care has the ability to improve patient outcomes 
through preoperative counseling, education, optimizing patient’s chronic condi-
tions, improved operating room efficiency through avoidance of same day surgery 
cancellations, shorter length of hospital stays, improved communication among 
different providers, appropriate documentation of patient’s comorbidities, suc-
cessful coordination of postoperative care, improvement in long-term health out-
comes, reduction in in-hospital mortality and reduced costs for healthcare 
systems [1].
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�What Is Perioperative Care?

�The Role of the Medical Team in Perioperative Care

Perioperative care traditionally involved the surgical team performing the proce-
dure, the anesthesiologist performing an evaluation. Therefore, a lot of patients 
expect to see the Anesthesiologist during the preoperative assessment. Now, there is 
a greater movement toward a multifaceted and multidisciplinary approach in peri-
operative care. The perioperative assessment includes the evaluation by the primary 
care provider (Internist/Family medicine doctor), or relevant subspecialists such as 
a Cardiologist or Pulmonologist, along with other ancillary staff. The ancillary care 
team may include dietitians, physical therapists, occupational therapists, mental 
health therapists, smoking cessation specialists, and social workers who assist in the 
risk assessment and risk modification of patients prior to undergoing surgery [2]. 
There is an emphasis on prehabilitation that focuses on improving functional health 
through addressing physical unfitness, malnutrition, and cognitive assessment to 
avoid postoperative debility and improve recovery [3].

The risk assessment process involves collecting information about surgical and 
anesthetic factors in conjunction with patient factors. This includes anesthesia type, 
the extent and duration of the surgical procedure. Patient factors range from demo-
graphic information like age, lifestyle, ability to perform physical activities, avail-
ability of support from family, and friends to help with recovery and other 
comorbidities. The goal is to understand how each of these factors interact such that 
predictable possible complications are avoided, risk is minimized, and the recovery 
is optimized. This allows for the patient, their family, care givers, and the operating 
team to make an informed medical decision.

�The Preoperative Clinic Medical Evaluation,  
Assessment, and Plan

During the preoperative clinic visit, it is important to understand that the structure 
and goal is like that of an Internal/Family medicine clinic visit, but with specific 
emphasis on the patient’s chronic preexisting medical conditions and the goal of 
optimizing the patient for surgery. Our current population is aging, and older patient 
groups are becoming increasingly more burdened by multiple comorbid health con-
ditions [4]. Young, healthy individuals require surgeries less often.

The surgical problem for the patient can be from almost any system, including 
but not limited to Orthopedic, Urological, Gynecological, ENT, abdominal, tho-
racic, head and neck, spine, plastic, breast, ophthalmic, or cardiovascular. After 
obtaining the immediate history that led up to the patient’s need for surgery, the 
review of systems extends beyond the focus of the surgical problem to be addressed, 
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tactically focusing on the presence of any risk factors for surgery. At this point, it is 
essential to emphasize the importance of documentation of the visit. The preopera-
tive clinic note plays a very important role. It should not be overlooked as a routine 
history and physical but rather considered an effective tool of communication 
between the different members of the perioperative care team, in addition to appro-
priately documenting the patient’s comorbidities. It has the interest of patient safety 
at the core. The preoperative medical evaluation/consultation note serves to docu-
ment all the chronic medical conditions that the patient has, as a problem list in the 
electronic health record, such that the true state of the patient’s health is being 
reflected. This helps not only with the care of the patient but also with hospital 
reimbursement.

When taking a patient history, it is important to have a routine, such as a checklist 
or template so that important aspects of patient’s health are not missed. The review 
of systems, although comprehensive, can be tailored to obtain a focused history of 
relevant factors of perioperative care. The following can serve as an outline for the 
review of systems, as it will be broken down into specific body systems with condi-
tions to focus on, along with risk factors and risk assessment tools.

�Perioperative Cardiac Disease and Risk Assessment

Relevant aspects of the patient’s history for cardiac evaluation include any preexist-
ing heart disease such as coronary artery disease (CAD), heart failure, valvular dis-
ease, arrhythmias, renal disease, and diabetes mellitus. The presence of 
cerebrovascular disease can be concerning for related vascular disease like CAD or 
peripheral arterial disease. The assessment must also determine the stability of the 
known cardiac conditions or if there are any new acute cardiac conditions, like that 
of unstable coronary artery syndromes or decompensated heart failure. There is 
importance in performing a thorough cardiovascular examination. Greater cardiac 
risk is associated with high-risk surgeries, such as vascular, intraperitoneal, and 
intrathoracic procedures. The functional status of the patient is also important to 
assess. This can be done by asking about the patient’s physical activity.

Risk assessment models for noncardiac surgery patients include the Revised 
Cardiac Risk Index (RCRI) [5], American College of Surgeons National Surgical 
Quality Improvement risk (ACS-NSQUIP), and the Myocardial Infarction and Risk 
calculator (MICA NSQUIP) database risk model [6]. The RCRI includes six fac-
tors: high-risk surgery, history of ischemic heart disease (IHD), history of conges-
tive heart failure (CHF), history of cerebrovascular disease, preoperative treatment 
with insulin, and preoperative serum creatinine >2.0  mg/dL.  Recommendations 
include utilizing the RCRI in conjunction with MICA-NSQUIP because they pro-
vide complementary prognostics [7].

11  Overview, Updates, and New Topics in Perioperative Care
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�Pulmonary Disease, Risk Assessment, and Complications

Thorough evaluation of pulmonary risk factors can help identify patients at risk of 
postoperative complications. Risk factors include older age, dependent functional 
status, American Society of Anesthesiologist (ASA) class >2, chronic obstructive 
pulmonary disease (COPD), pulmonary hypertension, and heart failure. Screening 
for sleep apnea can be done by STOPBANG questions-assessing for loud snoring, 
tiredness, observed apnea, high blood pressure, BMI >35, age > 50 years, neck cir-
cumference > 40 cm, and male gender [8]. Pulse oximetry, chest radiographs, pul-
monary function tests, and exercise testing may be helpful to determine the severity 
of known pulmonary conditions. Closer proximity of surgical site to the lung, as in 
upper abdominal procedures, longer procedures, and use of general anesthesia over 
regional anesthesia also increase risk. Possible postoperative complications include 
atelectasis, bronchospasm, pneumonia, pulmonary edema, pulmonary embolism, 
aspiration, postoperative respiratory failure requiring ventilatory support, and exac-
erbation or worsening of preexisting lung conditions such as sleep apnea or 
COPD. The route of surgical approach is also an important consideration now that 
there are advances in laparoscopic and robotic-assisted procedures. The decision for 
approach may consider cosmetic outcomes, type of surgery, and the patient’s medi-
cal and surgical history. For example, laparoscopic approach in patients with COPD 
has been shown to have less postoperative complications and shorter length of hos-
pital stay [9].

Pulmonary risk prediction tools include the Assess Respiratory Risk in Surgical 
Patients in CANET (ARISCAT) risk index [10], Arozullah respiratory failure 
index, and the Gupta calculators for postoperative respiratory failure and pneumo-
nia [10, 11].

To improve pulmonary status in the perioperative period, several measures can 
be suggested to the patient. Prior to surgery, patients with relevant conditions are 
counseled on tobacco cessation, scheduled use of inhaler treatment and inhaler tech-
nique reinforcement, optimizing medical management for COPD based on disease 
severity with long-acting beta-agonists, inhaled corticosteroid use, long-acting 
muscarinic antagonists, inspiratory muscle training, increasing physical activity, 
use of mucolytic/expectorant treatment, and weight loss, in relevant patients. The 
physician may also work with the surgeon on the surgical approach, i.e., if laparo-
scopic, advise that low head position and abdominal insufflation may be a risk fac-
tor in patients with lung disease. In the postoperative period, it is beneficial to 
minimize the use of sedating medications such as opioids or benzodiazepines. 
Anesthesiologists can consider use of a regional block to reduce the need for sys-
temic opioid treatment, use opioid sparing analgesia, avoid diaphragmatic splinting 
in upper abdominal procedures through adequate pain control, avoid use of exces-
sive FiO2 as it can reduce the hypoxic respiratory drive in patients with hypoxic 
hypercapnic respiratory failure, and consider empirical treatment with CPAP if 
there is a high index of suspicion for sleep apnea. The surgical team may consult 
respiratory therapy and physical therapy and encourage deep breathing exercises, 
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early ambulation, incentive spirometer use, oral care, and rest with head of bed 
elevated [12]. This is in addition to having the patient in a monitored care area so 
that hemodynamic and respiratory status can be closely monitored.

�Renal Disease, Risk Assessment, and Complications

The patient’s history of kidney disease is an important aspect of the perioperative 
renal risk assessment. Not only is preexisting renal disease a risk factor for acute 
kidney injury in the perioperative period, but the history of chronic renal insuffi-
ciency or end stage renal disease-requires additional attention. Acute kidney injury 
(AKI), defined as a rapid loss of renal function, is normally identified in the postop-
erative period by an increase in serum creatinine from the patient’s baseline and 
decreased urine output. Risk factors for AKI in the surgical setting include high-risk 
surgeries such as transplant, abdominal aortic surgery, emergency surgery, cardiac 
valve surgery [13], preexisting chronic kidney disease, diabetes mellitus, congestive 
heart failure, peripheral vascular disease, and postoperative hypotension. Measures 
to reduce the risk of AKI include utilizing minimally invasive surgical techniques 
[14], optimizing volume status, ensuring renal perfusion through maintenance of 
adequate hemodynamic status, and avoiding nephrotoxic medications. These 
include, but are not limited to, nonsteroidal anti-inflammatory agents (NSAIDs), 
radio contrast agents, aminoglycosides, and amphotericin.

Patients with chronic kidney disease have a significant risk of perioperative com-
plications with high morbidity and mortality. Complications include hyperkalemia, 
infections, arrhythmias, and bleeding [15]. There are also special considerations for 
patients on hemodialysis or peritoneal dialysis. Surgery should be scheduled such 
that it follows the hemodialysis day, or the hemodialysis regimen is adjusted such 
that it is scheduled the day before surgery. It is beneficial for the patient to be at their 
dry weight prior to surgery and the dialysis prescription to allow for serum electro-
lytes to be as close to normal as possible. For peritoneal dialysis patients, it is rec-
ommended that additional dialysis is done in the 48–72 hours prior to surgery [16]. 
There is also a benefit in aiming for peritoneal dialysis patients to be at their dry 
weight prior to surgery, as fluids are typically given for treatment of postoperative 
hypotension that is likely caused by anesthetic agents. The decision to restart peri-
toneal dialysis will depend on type of surgery and the surgeon’s preference, with 
possible interval hemodialysis [17]. There are no specific guidelines on the continu-
ation of angiotensin converting enzyme (ACE) inhibitors and angiotensin receptor 
blockers. There is some research that recommends withholding those medications 
on the morning of surgery for reduction in risk of hypotension [18].

Postoperative urinary retention is a common problem for some. It can lead to 
bladder overdistention, urinary tract infections, and catheterizations [19]. Urinary 
retention is more common in older or male patients, in patients with benign pros-
tatic hyperplasia, and in preexisting neurological conditions such as multiple scle-
rosis or cerebral palsy. Medications that may predispose to urinary retention include 
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opioids, anticholinergic agents, and sympathomimetics. The score risk for postop-
erative urinary retention can be calculated based on surgery length, congestive heart 
failure, low BMI, diabetes mellitus, and beta-blocker use [20]. The decision for 
timing of removal of urinary catheterization remains controversial. Earlier removal 
places patients at risk of urinary retention that requires re-catheterization [21]. 
However, longer catheterization places patients at risk of catheter-associated uri-
nary tract infections. It is advised that select patients with risk factors for postopera-
tive urinary retention receive alpha-1a antagonists to avoid re-catheterization.

�Liver Disease and Risk Assessment

The risk of morbidity and mortality is increased in patients with chronic liver dis-
ease that undergo surgery. Tools for calculation of risk in surgical patients with liver 
disease include the model of end-stage liver disease (MELD) score [22], Child-
Turcotte-Pugh score, and the Mayo risk score. The inputs for calculation of Mayo 
risk score include age, ASA score as either compensated or decompensated liver 
disease, bilirubin, creatinine, INR, and the etiology of cirrhosis (alcohol, choles-
tatic, viral or other). The outputs are probability of mortality at 7 days, 30 days, 
90 days, 1 year, and 5 years. There is observation that the use of the Mayo risk score 
may overestimate surgical risk in liver disease patients [23]. The VOCAL-Penn 
model has improved postoperative mortality prediction in cirrhotic patients com-
pared to the risk assessment models. VOCAL-Penn variables include the age, total 
bilirubin, surgery category, emergency surgery indication, preoperative albumin, 
platelet count, and presence of obesity and fatty liver disease. This prediction tool 
gives postoperative predicted mortality at 30, 90, and 180 days [24].

�Neurological and Musculoskeletal Disease:  
Delirium, Frailty, and Functional Status

Delirium is a common neurological complication that can occur in the postoperative 
period. Delirium is associated with prolonged hospital stay and increased mortality. 
It is more common in older patients and in those with a history of dementia. Other 
important aspects of the patient’s medical history to elicit include prior episodes of 
delirium or confusion, reduced mobility, chronic opioid use, and chronic benzodi-
azepine use. Measures to avoid delirium in the postoperative period include minimi-
zation or avoidance, if possible, of certain medications. This includes 
benzodiazepines, anticholinergics, antihistamines such as Benadryl, and opioid 
medications. Opioids should be used in the lowest possible doses and for the short-
est duration possible. The use of multimodal analgesia is also beneficial to reduce 
opioid use. Other measures include maintaining a normal sleep/wake cycle by 
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keeping window shades open during the day and closed at night, and the use of a 
clock and calendar in the room for orientation. It is also important to encourage the 
presence of family members to assist with reorientation of the patient and to alert 
medical staff should there be deviations from baseline mental status. Smaller 
changes in mentation are more easily detected by family members. Assessment and 
preventative measures are the current best methods, along with measures to return 
the patient to their normal daily routine [25].

Frailty is considered a risk factor for perioperative delirium but also a risk for 
surgical complications. Frailty describes a patient’s decrease in physical function 
and can involve malnutrition, loss of muscle mass, or inflammation depending on 
the individual patient’s clinical picture. There are different tools that can be used to 
assess a patient’s frailty, with the Clinical Frailty Scale supported with strong evi-
dence [26]. The Clinical Frailty Scale includes 9 points ranging from very fit to 
terminally ill [27]. Other methods for assessing frailty can include evaluation of 
functional status. This can include a Timed Up and Go and examining ambulation 
and transfers [28]. Identifying patients with reduced functional status and frailty is 
important, as these patients are more likely to have postoperative complications 
such as further functional decline and increased morbidity and mortality. 
Identification of such individuals can provide insight into the necessity for a preha-
bilitation program [29]. These programs include physical therapy and nutrition and 
have been shown to reduce lengths of hospital stay and readmission rates [30].

�Hematological Conditions and Anticoagulation

Patients with a history of atrial fibrillation, artificial heart valves, or a history of 
thrombosis likely take oral anticoagulation therapy. With surgery, this then places 
them at risk of excessive bleeding with continuing anticoagulation that must be bal-
anced with their risk of thromboembolic complications, when withholding antico-
agulation for surgery. For patients on vitamin K antagonists, e.g., warfarin, it is 
common to instruct patients to discontinue the medication 5–7 days before surgery 
and is most often safe to resume the evening or morning after surgery. Some patients 
deemed to be at a higher risk when withholding anticoagulation for surgery may use 
low-molecular-weight heparin (LMWH) or unfractionated heparin as bridging ther-
apy prior to surgery. There is, however, no consensus between a difference of risk of 
thromboembolic complications in either treatment strategy.

Use of direct oral anticoagulants (DOACs) is a far newer anticoagulation ther-
apy. General recommendation is to discontinue use 1 day prior to surgery with a low 
bleeding risk and 2 days prior to surgery with a high bleeding risk, with resumption 
after 24 hours and 48–72 hours, respectively. It is important to note whether the 
patient has renal dysfunction, as this can affect clearance of the medication. The use 
of perioperative laboratory testing for DOAC levels is not standard. There is not a 
clear interpretation and standardization guideline of the laboratory results and no 
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consensus on the utility of the results [31]. For reversal of direct factor Xa inhibi-
tors, e.g., rivaroxaban and apixaban, the FDA has approved the use of andexanet 
alfa but only in adults with life threatening or uncontrolled bleeding. It has yet to be 
studied in other contexts [32]. Idarucizumab is an FDA-approved specific reversal 
agent for, dabigatran, a direct thrombin inhibitor [33].

Management of anticoagulation prior to surgery may deviate from the above 
procedures in patients with other underlying hypercoagulable states. Patients with 
antiphospholipid syndrome are at increased risk of thrombosis [34]. In patients with 
high therapeutic INR targets on warfarin, it is recommended to discontinue treat-
ment 7 days prior to surgery and start bridging therapy with either unfractionated 
heparin or LMWH.  LMWH can be used up to 24  hours prior to surgery. 
Unfractionated heparin can be administered up to 4–6 hours before surgery [34]. An 
individualized plan should be determined and communicated with each member of 
the team, the provider managing anticoagulation, and, most importantly, the patient. 
This is another instance of the importance of clear and thorough documentation.

Anemia and thrombocytopenia may be encountered in the preoperative assess-
ment; screening for low hemoglobin is not typically recommended but should be 
performed based on the clinical context. Although various transfusion guidelines 
exist, the current threshold for red blood cell transfusion is a hemoglobin level of 
6–8 g/dL, and typically not performed when >10 g/dL [35]. Platelet count thresh-
olds may differ depending on the type of procedure to be performed. Platelet count 
threshold is typically >20 × 10^9/l in venous central lines, >40 × 10^9 in lumbar 
puncture, >80 × 10^9 for insertion or removal of epidural catheter, >50 × 10^9 in 
major surgery, >100  ×  10^9  in neurosurgery or ophthalmic surgery, and  >  50 
× 10^9 in percutaneous liver biopsy. If the platelet count drops below that threshold, 
platelet transfusion may be indicated [36].

�Endocrine: Steroid Use and Diabetes Mellitus

Encountering a patient with a history of long-term glucocorticoid therapy is not 
uncommon. This chronic therapy places them at risk of an insufficient adrenal 
response during stress or surgery. Therefore, some patients may require a stress 
dose of steroids. There is no strict set of guidelines to follow, but current best treat-
ment includes an individualized approach. Most patients are kept on their current 
baseline dosage of steroid therapy and will not require a high-dose corticosteroid 
[37]. More research into this area is needed.

For patients with a history of diabetes mellitus (DM), there are multiple aspects 
that need to be considered. CAD is more common in this population, and there 
should be focus on assessing blood glucose control and presence of diabetic com-
plications. DM is associated with higher risk of 6-month postoperative mortality, 
major complications, ICU admission, mechanical ventilation, and longer length of 
stay. Furthermore, higher hemoglobin A1c (HbA1c) is associated with poorer surgi-
cal outcomes [38]. Achieving a HbA1c < 8.5% is typically considered acceptable 
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prior to surgery, although long-term goal is <7% to indicate adequate glycemic 
control. Perioperative glucose control is another important aspect to manage to 
reduce risk of perioperative complications. It is important to ask patients about their 
insulin regimen and whether the patient is using an insulin pump, as this requires 
different management. Although insulin pumps can be used during the perioperative 
period, there needs to be consideration for the fasting state that patients require prior 
to surgery. If possible, it is best to minimize time fasted by scheduling elective sur-
geries in diabetic patients early in the morning. Prior to surgery, these patients 
require a basal assessment which will establish whether they have a stable blood 
glucose concentration in the fasting state. The optimal target for blood sugar has 
some controversy, overall. It differs for minor and major procedures and in the criti-
cally ill patient. Working with an endocrinologist is highly recommended [39]. 
Patients that have been unable to achieve glucose control on metformin alone may 
also be taking sodium glucose cotransporter 2 (SGLT2) inhibitors. This medication 
should be stopped 3 days prior to surgery due to risk of euglycemic diabetic ketoaci-
dosis [40].

�Connective Tissue Disorders

A history of connective tissue disease is another important aspect of perioperative 
care. Connective tissue disorders include a broad array of systems and are relevant 
to discuss here because of these patient’s frequent need for orthopedic surgery. 
Patients are at an increased risk for cardiac and pulmonary complications and 
require evaluation of other risk factors [41]. For example, patients with rheuma-
toid arthritis are at risk of cervical spine involvement; therefore, screening with 
flexion and extension radiographs of the cervical spine to assess atlantoaxial insta-
bility is recommended. In patients with systemic lupus erythematosus (SLE) and 
antiphospholipid syndrome, use of anticoagulation prophylaxis should be 
considered.

�Surgical Site Infections

The surgical site is important to consider in the context of avoidance of infection 
and optimization of wound healing. Risk factors for poor wound healing include a 
history of peripheral arterial disease, venous insufficiency, prior infection, radiation, 
presence of prostheses, diabetes mellitus, obesity, sickle cell disease, tobacco use, 
and malnutrition, most which have been discussed above. Surgical site infection 
prevention includes use of intravenous prophylactic antibiotics within 1 hour before 
incision, glucose control, and maintenance of normothermia. Other strategies 
include preoperative bathing with an antimicrobial body wash and compliance of 
healthcare personnel with handwashing throughout patient interactions [42].
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�Medication Review

Obtaining an accurate medication history is a key part of the perioperative assess-
ment. Best possible medication history includes patients bringing in each of the 
medications they take, inclusive of over-the-counter vitamins and supplements. The 
involvement of a pharmacist at this stage has also proven to be helpful [43]. As 
discussed in prior sections, focus on anticoagulants and antiplatelet agents is essen-
tial. It is also important to consider medications that a patient has been taking over 
a long period of time. Complications can occur with abrupt cessation of a medica-
tion for surgery [44]. The continuation of beta-blockers in the perioperative period 
needs careful consideration. In general, if a patient is taking a beta-blocker, it should 
be continued in the perioperative period.

The patient’s substance use history is an important aspect of the preoperative 
evaluation. This includes alcohol and tobacco. Risky alcohol intake, which is 
approximately 2–3 standard drinks per day, is linked to postoperative complications 
such as increased overall morbidity, general infections, wound complications, and 
pulmonary complications [45]. Tools for assessing alcohol misuse include the 
Alcohol Use Disorders Identification Test Consumption (AUDIT-C) and the CAGE 
questionnaire [46, 47]. Abstinence from alcohol is recommended for 4–8  weeks 
prior to surgery, as even short-term avoidance is associated with decreased risk post-
operatively [45]. Smoking, in addition to pulmonary complications, also places the 
patient at risk of surgical anastomoses, nonunion, wound complications, and delayed 
fracture healing. Patients are recommended to quit smoking 8 weeks prior to sur-
gery [48]. It is important to recommend for any patient that is currently using 
tobacco to quit, although most patients are already aware of the risks of smoking. 
Suggested methods to help patients quit smoking include referral to a smoking ces-
sation service, use of nicotine replacement therapy (NRT), behavioral support, and 
advice from many members of the perioperative care team [48]. For patients that 
refuse overall cessation, even discussion about short-term abstinence or reduction in 
frequency of smoking is beneficial and could lead to cessation later [48].

�Laboratory Investigations

Following a focused history and physical examination, the next step during the peri-
operative assessment is to decide if further investigations are necessary prior to 
surgery. This is a critical decision, as ordering more tests increases the possibility of 
an abnormal results, requiring potential further testing or intervention. This can lead 
to healthcare expenditure beyond what is necessary. In general, for patients with 
American Society of Anesthesiology Score of I or II and undergoing low-risk pro-
cedures, there is no need for laboratory testing if there is not a change in their clini-
cal condition [49]. A one-size-fits-all, capture-all approach is not appropriate in this 
situation. Be prudent.
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�ERAS Protocols and Perioperative Surgical Home

Enhanced recovery after surgery (ERAS) protocols are developed pathways used in 
multidisciplinary teams to reduce the patient’s surgical stress response, maximize 
physiologic function, and aid recovery. ERAS has benefits in reducing length of 
hospital stays without an increase in readmission [50], morbidity, or mortality. This 
overall has positive financial implications [51].

The Perioperative Surgical Home (PSH) is a system that aims to incorporate each 
stage of the surgical experience smoothly without discontinuity of care. This is 
especially useful in managing patients with opioid tolerance. Strategies for manag-
ing opioid-tolerant patients begin in the preoperative period and throughout the 
postoperative period. This includes the use of multimodal analgesia regimens such 
as perineural catheters and addition of NSAIDs [52].

�COVID-19

Undergoing surgery during the current setting of the COVID-19 pandemic is not 
without risk. There is a possibility of increased mortality following surgery, as well 
as possible risk of contracting COVID in the hospital setting [53]. It is therefore 
necessary for all surgical patients to obtain COVID testing prior to surgery, in addi-
tion to undergoing screening based on exposure risk and prevalence of infection in 
the community [54]. The decision to undergo surgery can be considered in the con-
text of the urgency of the procedure and explained to the patient for informed con-
sent [55]. The management of COVID-19 in perioperative care is constantly being 
influenced by new research and implementation of new hospital policies. There are 
still many unknowns remaining.

�Advanced Care Planning and Informed Consent

The discussion with the patient and their family about the risks of undergoing sur-
gery and the importance of gaining consent should not be overlooked. With any 
surgical procedure, there is a risk of complication and death. There is a distinct dif-
ference between informed consent and “clearance” for surgery. Individual patients 
with different comorbidities and different reasons for undergoing surgery may have 
different views of their risk of surgery. It is the job of the perioperative medicine 
team to explain to the patient these factors, such that they can weigh up for them-
selves whether they are willing to undergo surgery based on the risk assessment. 
Especially in high-risk surgeries, it is important to have a discussion of advanced 
care planning (ACP). This includes the patient’s goals and values, what they prefer 
for treatment, and who will be their surrogate decision-maker [56]. Difficult discus-
sions such as these are better suited prior to surgery when there is less likely to be a 
conflict of emotions.
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�Conclusion

This chapter discussed the role of perioperative medical, subspecialist, and ancillary 
evaluations for patients planning to undergo surgery. Each major system from car-
diac and pulmonary through to endocrine, etc. was discussed from obtaining past 
medical history, assessing disease severity, and the methods of risk assessment. 
Apart from focusing only on risk assessment of medical complications, efforts 
should be put in to optimize the patient’s chronic medical conditions. If a determi-
nation is made that the patient is at risk of a postoperative complication, this should 
be documented in the chart, along with suggested measures to reduce the risk of that 
complication. This serves to guide the multiple other members of the patient care 
team to work together toward prevention of predictable complications. Utilizing a 
thorough and systematic approach and embracing the nature of teamwork is key in 
this increasingly complex field of medicine. We discussed risk assessment for 
Cardiac Disease; Pulmonary Disease; Renal Disease; liver disease, Neurological 
and Musculoskeletal Disease: Delirium, Frailty, and Functional Status; 
Hematological Conditions; Endocrine: Steroid Use and Diabetes Mellitus; 
Connective Tissue Disorders; Surgical Site Infections; Medication Review; 
Laboratory Investigations; COVID-19; ERAS Protocols and Perioperative Surgical 
Home; and Advanced Care Planning and informed consent. The methods for 
improved assessment of patients may constantly be in development and changing, 
but the goal is the same: optimization of the patient prior to surgery.
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Chapter 12
Virtual Hospital Medicine

Charit Fares and Margaret Malone

�Background

Telemedicine is a rapidly expanding field in today’s climate of advancing technol-
ogy, combined with increasing demand for contactless communication in the con-
text of the novel coronavirus disease 2019 (COVID-19). Much has been written on 
the role of telemedicine in outpatient medical settings, with its ability to reach both 
rural areas without access to specialists and people at risk of contracting COVID-19. 
However, the pandemic has additionally introduced a previously less-considered 
purpose for telemedicine, which is the use of remote technology for inpatient medi-
cine with the goal of reducing infection risk and conserving personal protective 
equipment (PPE).

Inpatient telehealth already exists in several contexts. Perhaps the most prolific 
is its use for pediatric patients in community or rural hospitals that do not have 
pediatric specialists available for consults on-site [1]. It is also used for critical care 
consults at such hospitals [2].

Telemedicine can be utilized in cases of stroke in remote areas as well; by virtu-
ally consulting an expert in stroke medicine, the essential time to administration of 
tissue plasminogen activator (tPA) can be decreased, especially in rural communi-
ties [3].

Virtual hospital medicine (VHM) extends to other specialist consults from rural 
hospitals, including in ophthalmology (in addition to specially trained technologists 
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to assist) [4]. In psychiatry, some smaller hospitals use a virtual consult/liaison ser-
vice [5], while medical/surgical units in Pittsburgh have also piloted virtual consults 
[6]. Allergists may be consulted virtually in cases of severe allergy requiring spe-
cialist management [7]. Telemedicine has also been used for complex issues in 
intensive care units (ICU) since at least 2002 [8], although acceptance of this use by 
healthcare personnel varies according to a 2018 survey of ICU nurses [9].

The above examples refer to specialist consults, but uses for the specific role of 
“telehospitalist” are also increasing. Need has been identified for a nighttime tele-
hospitalist who can consult from home in areas that are not able to sustain an on-site 
hospitalist 24 hours per day [10]. In addition, the Veterans Health Administration 
(VHA) has produced a pilot program that allows telehospitalists to provide care for 
patients that live too far to realistically commute to a physical hospital [11].

The COVID-19 pandemic brought new uses for the technology of telemedicine 
and accelerated other uses that were already in development. In the setting of a 
pandemic, reducing the number of providers circulating through each patient’s 
room is essential to limiting the spread of the disease. Dermatology [12] and infec-
tious disease [13] consults moved to largely virtual applications, as many cases in 
these specialties can be effectively diagnosed via photographs and laboratory 
results. Inpatient diabetes management has also accelerated its use of virtual medi-
cine [14].

�Virtual Hospital Medicine at Ochsner Health

The Ochsner Health System, in New Orleans, LA, was one of the first hospitals in 
the nation to establish a telehospitalist program in the context of COVID-19. 
Louisiana was one of the earliest- and hardest-hit states during the pandemic; in 
March through May of 2020, the state had the highest deaths per capita in the United 
States and among the highest in the world [15]. This unprecedented situation called 
for major rethinking of how healthcare was delivered, bearing in mind infection 
control, a huge patient census, and the need to conserve PPE. Our VHM program 
was a solution to these problems, allowing virtual hospitalists to manage many 
patients at once from a remote headquarters without the need to enter each room 
individually.

We used existing hardware where possible to increase the speed and financial 
expediency of deploying the new program. Since telepsychiatry and teleneurology 
programs already existed within the Ochsner system, we were able to adapt their 
telemedicine carts for hospitalists. These were wheeled tables equipped with desk-
top computers, microphones, and a high resolution camera that could be operated 
remotely. Due to the large number of cases, it was also necessary to order iPad 
tablets on poles that could be left in each room so that the provider could “visit” 
multiple times per day. One Ochsner campus had installed VHM hardware in its 
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rooms a few years prior to the pandemic; this was invaluable, as the hardwired 
equipment provided much better sound and video quality than the tablets and did 
not rely on battery power.

Patients most appropriate for the program were those recovering from COVID-19 
who still required inpatient care but were no longer in critical condition. These 
patients had to meet criteria to be eligible for VHM and were transferred back to 
in-person care if their condition again became critical. At first, nurses assisted the 
telehospitalists by performing basic exams and bringing tablets into each room. 
However, eventually a new role of “telepresenter,” a staff member at each hospital 
dedicated specifically to this task, allowed offloading of some of this burden 
from nurses.

As with any new program, we faced a number of challenges with implementing 
Ochsner’s new VHM system. Hardware was one difficulty; communication was 
more difficult with tablets due to inferior sound and video quality. Tablets and carts 
also raised infection control concerns as they required sanitization when being 
moved between rooms. Hardwired rooms were best as the hospitalist could check 
the room first, then “drop in” on a dedicated screen near the television in the room. 
However, installing equipment in rooms for this purpose was expensive, and stake-
holder and physician buy-in was another challenge we faced in the early days of the 
program. We had several myths and misconceptions to work through, including that 
virtual medicine provided a lower quality evaluation, or the fear that VHM would 
replace hospitalists. However, we were eventually able to show that this method was 
safe, reliable, and not inferior to an inpatient visit. Patients reported satisfaction 
with the experience as well.

As adoption of VHM increased systemwide, the culture began to change. Our 
team made site visits and remained in constant contact with all levels of leadership 
and key stakeholders in the process. We listened to and incorporated feedback from 
both leadership and from our virtual medicine providers, which was invaluable. In 
addition, “telemedicine champions” at each site were able to promote VHM usage, 
which was useful to advocate for the program. As a result of these efforts, several 
more campuses invested in hardwiring their rooms for VHM.

We have learned several important lessons from this process that may benefit 
other, similar programs:

	1.	 Stakeholder engagement is key; the earlier, the better.
	2.	 Close communication with multidisciplinary teams of nurses, physicians, allied 

health, and hospital leadership is essential to assess the efficacy of the program 
and make necessary changes.

	3.	 Similarly, remaining open to feedback at all levels is significant both for improve-
ment and for buy-in from leaders and stakeholders.

	4.	 While the COVID-19 pandemic required lightning speed setup, it is still impor-
tant to be systematic when launching a new program. Taking on too much at one 
time can prove to be deleterious and eventually lead to a negative perception of 
the program, so it was incumbent on us to understand our own limitations.
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	5.	 VHM programs should be honest about the limitations of virtual medicine; it is 
not appropriate for all patients, and does not exist to replace inpatient providers. 
Rather, the program is designed to augment the current model of care.

	6.	 Having a leader who is appreciative of the team and is available for contact cre-
ates a culture of trust and engagement.

	7.	 VHM is a unique skill set separate from hospital care. Providers who staff VHM 
programs should already have at least a year of inpatient experience before tak-
ing on virtual care.

�Other Programs

Two similar programs in hard-hit states were created at the same time as the one at 
Ochsner. One was within several hospitals associated with Stanford University in 
California [16], and the other was in Westchester, NY [17]. Both of these programs 
were also created rapidly, so they also adapted preexisting hardware and software 
for speed of deployment. Both augmented existing hardware with iPad tablets on 
carts. At Stanford, like Ochsner, emphasis was placed on the need for teamwork. 
The Stanford team found that “field service workers,” similar to Ochsner’s “tele-
medicine champions,” were invaluable for troubleshooting problems as they arose. 
Stanford also found that rooms hardwired for VHM were optimal [16]. In 
Westchester, a preexisting tele-ICU program was adapted that relied on tablets. 
After trying several methods, the hospital placed one tablet outside and one within 
each room, so that any healthcare personnel, including nursing and allied health, 
could utilize VHM. Like Ochsner, the Westchester team found that key stakeholders 
should be alerted early in the process, and multidisciplinary groups must be involved 
at every step [17].

�Conclusion

The unprecedented COVID-19 pandemic created a need for rapid deployment of 
large-scale, effective telehospitalist programs. Ochsner Health was one of the first 
to develop such a program, using available hardware and tablets. Like its peers, the 
team at Ochsner found that early stakeholder engagement, multidisciplinary team-
work, and dedicated staff members were essential to success. Virtual medicine is 
here to stay; defining its role in healthcare and educating providers about its use will 
be essential in the future.
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Key Points

	1.	 Early stakeholder engagement is essential
	2.	 Close communication with multidisciplinary teams of nurses, physicians, allied 

health, and hospital leadership is essential to assess the efficacy of the program 
and make necessary changes.

	3.	 Remaining open to feedback at all levels is significant both for improvement and 
for buy-in from leaders and stakeholders.

	4.	 While the COVID-19 pandemic required a rapid deployment, it is still important 
to be systematic when launching a new program.

	5.	 VHM programs should be honest about the limitations of virtual medicine; it is 
not appropriate for all patients, and does not exist to replace inpatient providers. 
Rather, the program is designed to augment the current model of care.
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Chapter 13
Palliative Care for Hospitalists

Susan Nelson and Megha Koduri

�What Is Palliative Care?

Palliative care is a medical specialty that provides medical care to individuals living 
with serious illness. Palliative care has evolved over the past several decades from 
exclusively providing end-of-life care to serving patients with life-limiting medical 
conditions by providing supportive, comprehensive care throughout their journey. 
Specialist palliative care services use an interdisciplinary approach to provide holis-
tic care for both chronically and acutely unwell patients by aiming to reduce the 
burden of their symptoms and improve their quality of life. The palliative care team 
consists of a variety of healthcare workers, including physicians, nurses, spiritual 
leaders, social workers, and other individuals vital to the patient’s care.

Palliative care services can and should be sought at all stages of severe illness 
and are typically provided alongside medically curative treatment. The role of 
consult palliative care teams can broadly be broken down into four domains:

	1.	 Pain and symptom assessment and management.
	2.	 Communication between patients, their families, and the healthcare teams 

involved in the patient’s care.
	3.	 Provision of support to patients, families, and healthcare teams involved.
	4.	 Hospice care services.
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As a point of clarification, palliative medicine has often been incorrectly used 
interchangeably with hospice care. Hospice care, often referred to as end-of-life 
care, aims at providing comfort focused treatment for patients with a prognosis of 
fewer than 6 months to live or patients whose health is demonstrably declining. 
Hospice is palliative medicine at the end of life.

�Pain and Symptom Management Since 
the COVID-19 Pandemic

The rapid, global spread of the COVID-19 virus led to an international pandemic 
that has caused a rapid rise in the utilization of healthcare services and a surge in 
demand for palliative care [1]. Specialist palliative care services employ a 
multidisciplinary approach to care for both chronically and acutely unwell patients, 
often with multiple comorbidities, as well as both social and medical complications 
in care. Such populations are most at risk of experiencing severe illness in the 
context of COVID-19 [2]. Novel strategies have emerged as specialist palliative 
care services have struggled to meet both the increased medical needs of hospitalized 
patients and the additional difficulties that the isolation of infected individuals poses 
to both the patients and their families [1, 3]. As discussed later in this chapter, the 
development of COVID-specific communication materials has aided the ability of 
clinicians, regardless of specialty, to lead conversations that palliative care specialists 
would typically conduct. The current pandemic has necessitated educational 
interventions that expand the pool of nonspecialist palliative care providers during 
these times [2, 4].

The Waikato Specialist Palliative Care Service in New Zealand developed a 
Palliative Care Pack containing information sheets with specific recommendations 
for nonspecialist palliative care clinicians to aid in the medical management of 
dyspnea, respiratory secretions, delirium, and patients with preexisting renal failure 
[2]. In another paper, Blinderman et al. discuss a three-part preliminary palliative 
care educational resource that also includes recommendations for symptom 
management, in addition to the VitalTalk communication resource (discussed 
below), and institution-specific palliative care resources at New York Presbyterian 
(NYP) Hospital [1]. In contrast to the “Palliative Care Pack” approach, the NYP 
resources were disseminated in the form of both reading materials and Zoom 
teaching sessions. The Center to Advance Palliative Care (CAPC) has also developed 
a curriculum for clinicians from all specialties to train non-palliative care specialists 
in core skills [5]. Course topics include pain management, communication skills, 
symptom management, and preventing crisis through patient care [5]. As an 
additional benefit, this online course also counts for continuing education credits for 
clinicians seeking to fulfill those requirements [5].

The “upskilling of non-specialist palliative care clinicians” [2] via the production 
and dissemination of educational resources both encourages inter-team collabora-
tion and aims to address the acute need for palliative care services during this 
pandemic.
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�Communication

Palliative medicine clinicians commonly lead difficult conversations regarding 
deteriorating health, goals of care, and end-of-life discussions. Multiple conversa-
tions are often necessary for both patients and their families to comprehend difficult 
news. Such discussions should include the patient, relevant clinicians and members 
of the patient’s care team, and any family members the patient would like to involve. 
Several models have been developed to guide healthcare providers in leading these 
challenging discussions: “SPIKES model for delivering bad news,” “ask-tell-ask 
model for delivering bad news,” and “nurse mnemonic for statements of verbal 
empathy” (Tables 13.1, 13.2, and 13.3).

Table 13.1  SPIKES model for delivering bad news

S – Setting Arrange for an appropriate, private location
Clearly introduce yourself and your role in the patient’s care
Rehearse the conversation mentally, and be prepared with the medical facts

P – Perception Determine the patient’s perception of their medical condition
I – Invitation Inquire as to how much information the patient wants to hear
K – Knowledge Provide information in simple, direct language
E – Empathize Expect and respond to patient’s emotions
S – Summarize Summarize the relevant clinical information, reiterate patient wishes, make 

a plan of action

Table 13.2  Ask-tell-ask model for delivering bad news

Ask Ask the patient to describe their understanding of their medical course
Tell Tell the patients necessary information in clear, simple, and direct language
Ask Ask the patient to describe their understanding of the information you 

provided them

Table 13.3  NURSE mnemonic for statements of verbal empathy

N: Name Name the emotion being expressed
“It sounds like you are upset”

U: Understand Acknowledge and legitimize the intensity of the emotion and the patient/
family’s experience
“I cannot imagine what you are going through at this time.”

R: Respect Respect the patient/family’s experience and praise their efforts
“You have been handling your treatments tremendously.”

S: Support Ensure the patient/family knows who is available to support them/reiterate 
your role in supporting them
“I will do everything I can to ensure you are receiving the best care.”

E: Explore Further the empathetic connection by allowing for the opportunity to more 
information to be obtained and explored.
“Would you mind telling me more about that?”
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Six principles that should guide these conversations are:

	1.	 Scheduling the meeting: To ensure that everybody attending the meeting is as 
prepared as possible, meetings should be planned in advance [6]. Clinicians and 
other members of the healthcare team who will be present should discuss the 
patient’s case and their individual roles in the discussion ahead of time.

	2.	 Acknowledging the patient: The meeting should begin with a clear explanation 
of the meeting’s purpose and an introduction from each individual of the patient’s 
care team. The patient’s current understanding of their illness and how much 
they wish to learn about their medical condition should be assessed.

	3.	 Providing information: Clinicians should provide information in accordance 
with how much the patient wishes to know. Clinicians should explain the 
patient’s condition in simple terms, avoiding the use of medical jargon [7].

	4.	 Expect and respond to emotion: Clinicians should expect a range of emotion 
from patients and their families in such difficult conversations. Expressing 
empathy both verbally and nonverbally, such as through touch, facial expression, 
and nodding, can be appropriate responses. The NURSE mnemonic for state-
ments of verbal empathy (Table 13.3) may provide some guidance for clinicians.

	5.	 Discussing transitions of care and goals of care: If patients are willing to discuss 
goals of care, clinicians should ask questions to elicit the concerns and values of 
the patient, while providing a realistic perspective about the patient’s prognosis. 
Should the patient prefer to defer this conversation to a later date, plans for 
further discussion should be made.

	6.	 Debrief: The healthcare team should take time to reflect on the meeting, the 
patient, and their own emotions following this discussion.

In lieu of the COVID-19 pandemic, clinicians outside of palliative care specialty 
services and primary hospitalist teams have had to lead difficult conversations 
regarding end-of-life expectations, resource rationing, and goals of care. The 
development of COVID-19 specific communication resources, as noted in Tables 
13.4, 13.5, 13.6, and 13.7, continues to serve as an adjunct to existing road maps for 
common palliative care-related conversations. In addition to providing mnemonics 
for initiating such discussions, the “VitalTalk COVID Ready Communication 
Playbook” provides quick scripted answers for commonly asked questions with 
regard to topics such as COVID screening, triaging, and counseling [8]. The Social 
Worker Hospice and Palliative Care Network has also provided a document to guide 
clinicians on how to best communicate with families facing undesired outcomes of 
COVID-19 [9]. (Place Tables 13.4, 13.5, 13.6, and 13.7 here, below paragraph.)

�Telemedicine in Palliative Care

Though the field of palliative care medicine has grown immensely in larger hospi-
tals over the past few years, access to palliative care medicine is a continued strug-
gle in many remote and rural communities [10, 11]. An aging American population 
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and an increase in patients living with chronic illness place a larger burden on pal-
liative medicine each year, regardless of geographic region [12]. Telemedicine can 
generally be defined “as the use of telecommunications technologies to provide 
medical information and services” [13]. Over the past two decades, this has come to 
mean providing medical care via telephone or, more recently, video communication 
services, when clinically appropriate. This technology was initially employed to 
facilitate the delivery of specialist medical care to medically underserved areas and 
has since led to a fewer urgent care and emergency room visits and increased elderly 
and homebound patient satisfaction [14].

Table 13.4  CALMER mnemonic for COVID-19 contingency and crisis planning: discussions 
regarding preferences and goals of care conversations [8]

C – Check-in Assess where they are at emotionally
“How are you handling all of this?”

A – Ask about COVID Listen to them
“What’s been on your mind regarding COVID and your situation?”

L – Lay out issues “This is something I would like us to be prepared or”
“Is there anything you would like us to know about you and your care 
if you get COVID/if you become very ill from COVID?”

M – Motivate them to 
choose a proxy and talk 
about what matters

“If your health were to take a turn for the worse, what you discuss 
now can assist your family/loved ones”“Who would you like to make 
decisions for you in the event that you were unable to speak?” 
(Ideally list two people)
“We are living through unprecedented times, what matters most to 
you about your life and your healthcare?”
Make a recommendation if possible, “Based on what we’ve discussed, 
I would recommend [the following]. How do you feel about that?”

E – Expect emotion Expect and acknowledge their emotion

R – Record the 
discussion

Document the discussion to assist the patient and your colleagues in 
the future
“Thank you for having this very helpful conversation with me. I’ll 
note what you have said in your cart.”

Table 13.5  SHARE mnemonic for COVID-19 contingency and crisis planning: discussions 
regarding resource allocation [8]

S – Show the 
guideline

“This is the guideline that our hospital/institution/area is adhering to for 
patients with this condition”
Tip: begin with the section most relevant your current conversation

H – Headline what 
this means for the 
patient’s care

“So for you/your loved one, this means that we will …”
“What we will not do is …”
Tip: initiate this portion with what you will do first

A – Affirm the care 
that you will provide

“We will be doing …”
“We hope that you will recover with this care plan.”

R – Respond to 
emotion

“I can see that you are scared”

E – Emphasize that 
the same rules apply 
to everyone

“We are living through challenging times and we are doing our best to 
allocate our resources fairly. Every patient in this hospital/institution/
region is being treated according to this same set of rules. You are not 
being singled out.”
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Few quantitative studies have been conducted to measure the effectiveness of 
telehealth specifically in the field of palliative care. Though the majority of existing 
knowledge regarding the role of telemedicine in this field is qualitative in nature, it 
is apparent that the benefits of telemedicine are vast. Studies conducted in the 
United Kingdom have shown that telemedicine visits allowed palliative care spe-
cialists to provide symptom assessment and consultation and lead goals of care and 
end-of-life discussions to remote nursing homes [15]. Palliative care specialists 
were also able to provide “off hours” care to minimize unnecessary emergency 
room visits and hospital admissions [15, 16].

Chronic severe illness, such as advanced cancer, often hinders patient’s ability to 
attend routine appointments leading to multiple emergency department visits and 
hospital admissions that may be mitigated by facilitating access to symptom man-
agement services. A small study in advanced cancer patients showed that access to 
palliative care telemedicine services functioned as a helpful adjuvant to in-person 
assistance, leading to fewer emergency department visits and increased confidence 
in family members’ ability to care for these patients [17].

Another study assessing the quality of telehealth compared to standard in person 
visits in the care of 900 patients with Parkinson’s disease resulted in 85 percent of 
visits rated as “satisfactory” or above. Additionally, via telehealth, clinicians were 
able to allow for longer appointment times in this study [18].

Telemedicine may also have a role in supporting self-management in patients 
suffering from cancer and other chronic illnesses by allowing physicians to remotely 
monitor patient’s fluid intake/output and vitals. Such “remote patient monitoring” 
may prevent emergency department visits by facilitating personal/family interven-
tion for conditions that may be managed at home, such as dehydration [14].

Table 13.6  LOVE mnemonic for the last family call [8]

L - Lead the way forward Introduce yourself
“This is a very difficult situation for most people.”“I am here to 
walk you through it if you would like,”

O – Offer the four things 
that matter to most people

“So we have the chance to make this time memorable, here are 
five things you might want to say if any of them seem right for 
you.”
1. Please forgive me
2. I forgive you
3. Thank you
4. I love you
5. Goodbye
“Do any of those sound good to you?”

V - Validate what they want 
to say

“I think that sounds lovely”
“If my loved one said that to me, I would feel so loved.”
“I think your loved one can hear you even if they can’t respond.”

E – Expect emotion “I can see that you two were close”
“Can you stay on the line for just another minute? I’d like to check 
in with you just to see how you’re doing/handling this.”

S. Nelson and M. Koduri



207

Many palliative care services opted to increase the use of telemedicine in the 
midst of the COVID-19 pandemic with the intention of minimizing the spread of the 
virus in particularly vulnerable populations. This allowed patients with palliative 
care needs to remain with their loved ones while efficiently establishing goals of 
care for these patients in the event that they experience acute illness from COVID-19 
[1]. The employment of telemedicine has also allowed for out-of-state palliative 
care physicians to relieve the workload of overburdened hospitals, primarily by 
leading goals of care conversations with patients and their families.

Pitfalls of telemedicine include an inability to visualize the patient if the visit is 
conducted via audio communication (telephone call), general connectivity and 
video quality problems, and difficulty directing a primarily elderly population to 
appropriately use the necessary technology [14]. Telehealth is least useful in very 

Table 13.7  SWHPN’s seven tips for communicating with families of patients facing undesired 
outcomes due to COVID-19 [9]

1. Setting If in person, find a quiet place to talk. If using virtual 
communication, encourage family to find a quiet place to have the 
discussion if possible

2. “Stay grounded” Remember the importance of this conversation and do your best to 
remain calm

3. “Listen to the family’s 
concerns”

“This is a very challenging situation for most people, how can I best 
help you at this time?”
Do not make assumptions regarding how the family is interpreting 
the situation
Note that “terminal extubation” may cause a sense of relief for some 
family members, which can unveil feelings of guilt which may be 
expressed as anger

4. “No bandwagons 
allowed”

Listen empathetically to the family’s reaction
Do not join in on placing blame
Acknowledge that these are difficult times and we are living through 
an extraordinary situation
Do not trivialize the family’s reactions

5. Active listening Employing active listening techniques, such as reflecting on feelings 
and summarizing thoughts can be helpful
Keep reflections brief
Allow space for the family’s reactions

6. Explore family’s 
cultural and religious 
views

If appropriate and desired by the patient or family, you may seek a 
spiritual counselor

7. Provide information Provide honest information that is relevant to the current situation. 
This may include:
 �� Explaining the visitor’s policy
 �� Discussing measures that can help minimize family’s risk of 

exposure
 �� Reassuring that the staff will minimize their loved one’s suffering 

as much as possible
 �� If appropriate, discussing the parameters of the patient’s death and 

disease
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ill, elderly patient populations, in whom the challenge of navigating new technology 
outweighs the benefits. As this population most often requires in-person assess-
ments for changes in their medical condition, palliative care via telemedicine has 
not been studied in these populations [19].

In summary, it is apparent that palliative care telemedicine is most beneficial for 
remotely conducting important family and goals of care discussions, remotely 
providing symptom assessment, and remotely monitoring patients with chronic 
illnesses. However, very elderly patients and patients whose condition has 
deteriorated to a point that significantly hinders their ability to interact with 
technology are least likely to benefit from these remote services.

�Virtual Reality in Palliative Care

Virtual reality (VR), also referred to as augmented reality, is the use of technology 
such as computers and other multimedia devices to create a simulated environment 
that can be shockingly realistic. Studies investigating the role of VR in palliative 
care have employed stand-alone audiovisual headsets to create a 360° simulated 
environment.

A preliminary, prospective, multicenter study conducted in japan used Google 
Earth VR® software to provide terminal cancer patients with virtual travel 
experiences lasting 30 minutes per session [20]. These virtual experiences provided 
a relative benefit to most patient’s mental health, most notably with regard to 
improving symptoms of depression and anxiety [20]. The majority of patients with 
life-limiting illness enrolled in a pilot study investigating the benefit of 30-minute 
virtual reality sessions reported that they would recommend VR to other individuals 
living with terminal illness [21]. Of note, however, neither of these studies revealed 
a statistically significant improvement in measured patient symptoms, such as 
shortness of breath, fatigue, nausea, or pain.

The patients most likely to benefit from VR are patients at the end of their life 
who are unable to die at home. Particularly in the current context of the COVID-19 
pandemic, the necessary isolation of infected individuals has resulted in hundreds of 
thousands of patients dying in hospitals, isolated from their loved ones. While many 
patients have been using video conferencing technologies to spend their last 
moments with their loved ones, VR can provide an alternative setting, in which the 
patient can be virtually transported to various locations across the globe, and 
peaceful scenery/settings can be set up to provide a simulated escape from the 
hospital room [22]. VR can also be used to record patients during their final days, 
creating “hologram-like projections” for their loved ones to cherish [22]. As VR 
technology continues to grow, it is likely that upcoming advancements may allow 
for virtual, “real-time interaction” to simulate the presence of loved ones around the 
patient in their final hours [22].
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�Music Therapy in Palliative Care

Music therapy is a recognized allied health profession wherein board certified music 
therapists employ music as an intervention to accomplish an array of goals. Within 
palliative care, music therapy is gaining popularity as a complimentary treatment to 
improve a patient’s quality of life by relieving psychological distress and facilitating 
communication [23]. Music therapists use singing, song writing, lyrical analysis, 
guided meditations with music and imagery, and music therapy relaxation, among 
other techniques to address each patient’s specific needs.

Music therapy has been proven to produce a statically significant improvement in 
both observer-rated and self-reported perception of pain, mood, and patient anxiety 
[24, 25]. Graphic analysis of patients treated with vocal improvisation therapy indi-
cated significantly decreased discomfort behaviors with music therapy, and the play-
ing of spiritual music has been proven to enhance the spiritual well-being of terminally 
ill patients [26, 27]. Phase III randomized trials of music therapy as an intervention 
for improving the quality of life in palliative care patients are currently underway [28].

Though more quantitative studies are needed to empirically evaluate the benefits 
of music therapy in palliative care patient populations, qualitative studies have 
shown that music therapy can be helpful in addressing social isolation, depression, 
anxiety, distressing emotions, neurological impairments, spiritual needs, as well as 
physical symptoms such as pain and shortness of breath [12]. With this qualitative 
success of music therapy in improving quality of life, music therapists are 
increasingly sought out as a valuable addition to palliative care teams in their 
endeavor to provide holistic patient care [29].

Key Points
•	 Involve palliative care services early! Palliative care medicine is more than just 

hospice! When possible, involve the palliative care services as a part of the 
multidisciplinary team for patients with severe illnesses.

•	 Be proactive about your own learning! The recent pandemic has necessitated the 
provision of certain palliative care services by non-palliative care specialists. 
Resources such as the CAPC (https://www.capc.org/) provide courses for all cli-
nicians to acquaint themselves with palliative care topics. (Many CAPC courses 
require membership.)

•	 Do not to shy away from difficult conversations! Following the “six principles to 
guide difficult conversations” and employing the various mnemonics presented 
above in this chapter can facilitate the success of these conversations. As an 
additional resource, the CAPC also offers an online course on communication 
skills to further support your training and confidence.

•	 Do bring up goals of care early in a patient’s care! Understanding the patient’s 
wishes is a critical component of providing good, comprehensive patient care.

•	 Keep an eye out for what’s to come in palliative care medicine! Research and 
technology advance our understanding and ability to deliver palliative care 
medicine every day. Inventions like virtual reality may be changing the landscape 
of providing palliative care in the near future. Keep an eye out for these interest-
ing new advancements!

13  Palliative Care for Hospitalists
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Chapter 14
Barriers to Advance Care Planning (ACP) 
in the Hospital: A Review and Case Study

Christian Goodwin and Kevin Conrad

�What Is Advance Care Planning?

Advance care planning (ACP), in its simplest form, is a conversation between 
patients, their loved ones, and their providers about goals, values, and preferences 
for care [1]. ACP is defined as “a process that supports adults at any age or stage of 
health in understanding and sharing their personal values, life goals, and prefer-
ences regarding future medical care” [2].

Many individuals associate ACP with advance directives (ADs) or other legal 
documents that capture patients’ treatment wishes. ACP is distinct from an 
AD. Unlike ADs, which are forms that document patient wishes, ACP is a process 
and series of conversations that helps patients identify and understand their values 
and preferences. ACP is a continual and longitudinal process involving ongoing 
conversations and revisions as an individual’s health status changes.

�Benefits and Purpose of ACP

ACP serves multiple purposes in clinical practice. ACP helps ensure that patients’ 
wishes are respected once they can no longer make decisions for themselves and 
aids surrogate decision-makers in making decisions on their loved one’s behalf [3, 
4]. ACP promotes patient autonomy and facilitates care that aligns with the patient’s 
goals and preferences. ACP also provides an opportunity for individuals to reflect 

C. Goodwin 
University of North Carolina Medical School at Chapel Hill, Chapel Hill, NC, USA 

K. Conrad (*) 
Ochsner Health, New Orleans, LA, USA
e-mail: kconrad@ochsner.org

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-95164-1_14&domain=pdf
https://doi.org/10.1007/978-3-030-95164-1_14#DOI
mailto:kconrad@ochsner.org


214

on their own values and goals. When begun early, ACP allows individuals to reflect 
on these values and goals without the duress of life-threatening conditions. While 
conversations are the core of ACP, documenting the outcomes of ACP in an acces-
sible way that follows individuals through the health system is a goal of ACP [5].

The benefits of ACP are numerous. ACP has been associated with improved 
provider-patient communication, fewer hospitalizations at the end of life, less 
unwanted medical care, improved quality of life, and increased patient autonomy 
[6–8]. The benefits extend to family, providers, and health systems too. ACP can 
increase cost-effective care by decreasing aggressive and unwanted interventions 
near the end of life [9]. Family members may experience less intense grieving and 
have a lower likelihood of developing certain psychiatric conditions after their loved 
one’s death [10, 11]. Providers experienced decreased levels of moral distress when 
discussing or removing life-sustaining treatments when their patient had partici-
pated in ACP [12].

�A Snapshot of ACP in America

ACP is a complex process that can look different for every individual. Given the 
heterogeneity of ACP, measuring how and where ACP occurs is difficult. Tracking 
AD completion is often used as a proxy for ACP.

The majority of people in America have not completed an AD. A 2017 study 
found that only 37% of US adults had completed an AD [13]. Older Americans are 
more likely to complete an AD. Studies estimate that roughly 50% of older adults 
have completed an AD [13, 14]. AD completion is not a perfect measure of ACP, 
since patients can participate in ACP without documenting the conversations in and 
AD. Thus, rates of ACP may be higher. Two studies estimated that 70% of older 
adults in the USA have participated in ACP [15, 16].

Most ACP happens in outpatient settings. Studies of billable claims for ACP 
encounters found 70–90% of claims come from the outpatient setting [17, 18]. 
Skolarus et al. found that internal medicine and family medicine providers were the 
most likely to participate in ACP in the outpatient setting [18].

Multiple demographic factors are associated with increased rates of AD comple-
tion. UpToDate identifies older age, white race, history of chronic disease, high 
disease burden, high socioeconomic status, prior knowledge about AD, higher edu-
cation level, and higher levels of functional impairment as being associated with 
increased likelihood of AD completion [19–25]. Conversely, certain populations are 
less likely to have participated in ACP. Racial and ethnic minorities, incarcerated 
populations, the homeless, and LGBTQ+ individuals are all less likely to have par-
ticipated in ACP [26–31].
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�Hospital Medicine and ACP

Hospitalists play a critical role in ACP. Given the low rates of ACP, many hospital-
ized individuals will not have participated in ACP when they are admitted. With the 
shortage of palliative care providers and because of hospitalists’ role in inpatient 
care, the Society of Hospital Medicine (SHM) has identified ACP as a core compe-
tency for hospitalists. SHM has developed numerous resources to help hospitalists 
conduct ACP [32–34]. As experts and stewards of inpatient care, hospitalists have a 
unique opportunity to introduce and facilitate ACP for hospitalized patients. I an 
addition ACP is often a critical component of the care plan.

�Barriers to Conducting ACP in Practice

While the importance of ACP and the role that hospitalists play is clear, there are 
numerous barriers that prevent better, earlier, and more frequent ACP.

ACP Is Uncomfortable  Many physicians find ACP and goals of care conversa-
tions uncomfortable. Some physicians feel that broaching the ACP conversation 
constitutes giving up hope for the patient [35]. This is often reinforced by family 
members. Hospitalists have noted that the lack of long-standing relationship with 
hospitalized patients makes ACP conversations difficult to broach [36]. The demands 
of hospital throughput often make establishing a mutually respectful relationship 
challenging. Families and patients who are not ready to talk about death and end-of-
life care can make ACP feel even more uncomfortable and difficult [37].

Lack of Time  ACP can be a time-intensive process, and physicians note a lack of 
time for having ACP conversations with patients and families [35–37]. While most 
recognize ACP is important, some physicians don’t feel fully supported by their 
institutions to invest the necessary time and resources into ACP [35].

Lack of Training and Experience  Medical school curricula have not traditionally 
emphasized end-of-life care, ACP, and the communication skills necessary for ACP 
[37, 38]. Residents and medical students have reported a lack of confidence and 
preparation for navigating these conversations [39]. Some providers are unclear 
when to initiate conversations with patients and families about the dying process 
and end-of-life care [35, 40]. Other studies found that providers and trainees may 
lack of knowledge and clarity about the role of ADs and other ACP documents [36].

Cultural Competency  Death and dying is often intimately tied to faith, spiritual-
ity, and cultural traditions. Many doctors report not knowing what end-of-life care 
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practices are culturally appropriate for their patients [35]. A 2015 study found that 
86% of doctors perceived ACP conversations with patients from different ethnicities 
as “quite a bit” or “a great deal” challenging [41].

This list is by no means is exhaustive but presents some of the common barriers 
to ACP for hospitalists.

�Overcoming the Barriers to ACP

There are numerous programs, interventions, and frameworks designed to improve 
ACP [42–46]. These solutions target a variety of stakeholders and stages in the ACP 
process. However, there is no silver bullet solution for improving ACP. It will con-
tinue to require extensive effort, innovation, and honest evaluation of those efforts. 
Every clinic or hospital has a unique environment that creates context-specific bar-
riers. Understanding the barriers at your institution is the first step in overcoming 
those barriers and improving ACP.

�Ochsner Health Case Study: Understanding Barriers Across 
the Practice Spectrum

Ochsner Health has long recognized the value of ACP but also appreciated the sig-
nificant barriers to improving the quality and frequency of ACP across the system. 
In this case study, we present the process our team went through to better under-
stand the context-specific barriers to ACP and to identify strategies for improving 
ACP. We include the resources we developed to understand our ACP landscape and 
highlight key messages and themes that could help other institutions complete simi-
lar quality improvement projects.

�The Institution

Ochsner Health is a nonprofit, multisite hospital system that spans multiple states 
across the gulf south. The system, whose flagship 767-bed hospital is located just 
outside of New Orleans, had more than 876,000 patient encounters in 2019 [47]. 
There are six other facilities within the Ochsner System. Ochsner maintains partner-
ship with numerous other health systems across the region.
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�Project Setup and Methods

Ochsner tapped a public health researcher (CG) with health systems quality 
improvement experience to lead the project. CG created the project plan, devised 
the interview guide, conducted the interviews, and led the analysis. Next, the team 
identified a clinical champion, a hospitalist with over 30 years of experience in the 
system, to serve in a dyad relationship with CG. The champion was selected for his 
clinical experience and his deep relationships with providers and departments across 
the system. The champion provided clinical expertise and oversight, as well as con-
nections to providers.

We began the project by identifying a clear research question and goal. After 
multiple meetings with representatives from population health, hospital medicine, 
and palliative medicine, we decided on two primary questions: first, what barriers 
do clinicians and APPs encounter when discussing end-of-life plans with patients? 
Second, how can we increase and better document the number of patients having 
conversations about end-of-life care?

We then drafted an interview plan. First, we identified the departments we wanted 
to interview stakeholders from:

•	 Hospital medicine
•	 Hematology and oncology
•	 Primary care
•	 Emergency medicine
•	 Palliative medicine
•	 Information technology

We aimed to speak with attending physicians, house staff, residents, nurses, 
(APPs), nurse aides, and case managers from each of these departments.

With our key stakeholders identified, we developed and piloted an interview 
guide. The guide went through numerous iterations, and the final version of the 
guide is included in Appendix 1. This guide can serve as a template for other institu-
tions hoping to conduct similar work.

Working with the champion and the Ochsner team, we designed our interview 
approach. The champion identified key stakeholders to speak with. We reached out 
to each potential interviewee via email. If an individual agreed to speak with us, we 
set up a 30–45-minute interview. CG conducted all the interviews by phone or 
zoom. CG also took notes and analyzed each interview, identifying key themes and 
highlighting barriers and solutions for improving ACP that each interviewee identi-
fied. At the end of each interview, we asked interviewees to connect us with any 
colleagues that might have valuable insights to share. The barriers to ACP and solu-
tions to improve ACP that the interviewees identified are discussed below.
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�Identified Barriers

Interviewees identified the following common barriers to more and better ACP 
within their organization.

Lack of Training and Education  Many noted that medical school curricula and 
postgraduate training do not often emphasize ACP and related communication 
skills. Providers had to hone these skills on their own as they went through training. 
Interviewees felt there was a lack of training and knowledge around hospital policy 
and legal statutes. Some were unclear about billing practices (e.g., how often can I 
bill for ACP for a given patient?) or had questions about local and state-level stat-
utes surrounding ACP and end-of-life care (e.g., what is the order of surrogate 
decision-makers in my state?) Some interviewees were not aware of features within 
the electronic health record (EHR), like smart phrases and special tabs for ACP.

Provider Discomfort with ACP  Many said that they and their colleagues experi-
enced discomfort having ACP conversations. Some felt fellow clinicians began 
avoiding ACP conversations after having unpleasant experiences with them early in 
their training. Some thought that limited opportunities to practice ACP conversa-
tions also contributed to provider discomfort.

Low Perceived Value  While all providers thought ACP was valuable for acutely ill 
and dying patients, some did not feel ACP was appropriate or valuable for other, less 
ill individuals. Some felt that the emphasis on widespread ACP was not medically 
appropriate or a good use of clinicians time.

Lack of Perceived Value of Palliative Care  Some felt that engaging palliative 
care for ACP conversations was not valuable. One interviewee felt that consulting 
palliative care “just slowed the process [of patient care] down.” Some hospitalists 
felt that they could provide sufficient palliative care without consulting the pallia-
tive care team. “Why would I call them in to do something I can do? The defined 
role of palliative care was different to different providers.

Patients Are Not Ready for ACP  Many patients who need ACP are not “ready” to 
have these conversations when clinicians broach the topic. Interviewees noted that 
contacting the necessary family members and surrogate decision-makers can be dif-
ficult, especially if those individuals are not present during rounds. Even when the 
family is present, the family may have unrealistic expectations for goals of care or 
may not be ready to have these conversations.

Lack of Incentives  ACP conversations can be time-consuming and may not be 
billable or generate many RVUs. Providers lamented not being able to bill for 
shorter ACP conversations. While most interviewees felt ACP was important, they 
often felt it was not well incentivized or that there were higher-priority competing 
demands during patient encounters. As one doctor said, “I know it’s important, but 
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I only get to it when I can get to it.” Many felt that department quality metrics did 
not create sufficient incentives either. Departments and teams often tracked ACP 
conversations at the department level, instead of the individual level.

Lack of Guidelines for ACP Suitability  Interviewees disagreed on who should 
receive ACP, and many felt a lack of clear guidelines led to less ACP by leaving the 
decision to clinical judgment. Some felt the lack of guidelines allowed providers to 
avoid ACP more easily and kept it from becoming routine for providers. “The things 
we don’t do often enough, we tend to never do.”

�Identified Solutions

Interviewees identified the following improvements or changes that could help 
facilitate ACP within their system.

Guidelines for Who Should Receive ACP  Creating clear guidelines for who 
should receive ACP would reduce ambiguity and cognitive load for physicians. 
Many interviewees suggested creating an algorithm in the EHR based on risk scores, 
diagnoses, age, or other criteria that would automatically identify patients who 
should receive EHR. It was expressed that this initiative would be challenged by an 
already overburdened EHR.

Increase Partnership with Outpatient Clinics  While hospitalists play a critical 
role in ACP, interviewees noted that primary care and outpatient settings often pro-
vide better environments for ACP. Strengthening ACP programs in the community 
and ambulatory settings would alleviate the burden for hospitalists.

Better Provider Education and Training  Increasing the amount of training for 
medical students and residents and providing more opportunities to practice these 
skills was a common suggestion. For current providers, many thought more targeted 
educational programs and more opportunities to practice and role-play ACP conver-
sations would help address physicians’ discomfort with ACP.

Standardized Rounding Times  More formal rounding schedules would help fam-
ilies know when the doctor would be present and could facilitate ACP conversations 
by allowing family and surrogate decision-makers to be present at a specific time. 
COVID-19 has aggravated this situation.

Dedicated Clinical Extender for ACP  To alleviate the burden of ACP on the 
attending clinicians, some interviewees wanted to create a new role on the inpatient 
team to manage ACP. This designated clinical extender for ACP who would review 
each patient’s chart to identify individuals who need ACP and facilitate the ACP 
conversations. This would alleviate the ACP burden for physicians and help ensure 
all patients who needed ACP received it.
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Better Incentives for ACP  Since many providers’ ACP conversations are too short 
to bill insurance for, many wanted a better incentive scheme for ACP. Providing 
RVUs or incentive metrics for these shorter conversations was a common sugges-
tion. Others suggested financially compensating hospitalists for each ACP conver-
sation they completed.

Standardize Tools and Language for ACP  The language, tools, and approaches 
that providers use for ACP conversations vary greatly. Standardizing the way pro-
viders conduct ACP could help ensure quality control across the system and provide 
consistency for patients and families.

�Lessons Learned

In addition to the solutions above, these conversations highlighted four key take-
aways for organizations and health systems looking to improve ACP. First, many 
providers perceived ACP as important but rarely had ACP conversations with their 
patients. It was not a lack of interest or perceived importance but rather a lack of 
training, time, and comfort that kept providers from conducting ACP. Additionally, 
ACP is often not as pressing as other concerns during a patient encounter. Unlike 
specific clinical conditions, a lack of ACP does not require immediate intervention. 
The hospitalists’ world is increasingly being filled with urgent fires to be put out. 
This can lead clinicians to skip a potentially uncomfortable ACP conversation when 
time gets tight. It was clearly communicated by all that ACP is valuable. The mes-
sage has gotten through. Taken together, these interviews showed our organization 
that we need to focus on eliminating the time, comfort, and training barriers instead 
of communicating the value of ACP.

Second, ACP conversations are not routine practice for many providers. ACP 
was not emphasized in medical school or residency for many interviewees. Unlike 
history-taking or the physical exam, ACP is not a part of routine patient interaction. 
It does not become habit for providers like other skills that has been engrained for 
our early years of training. We need to work upstream to make these conversations 
more comfortable and more routine for providers.

Third, community education could help facilitate ACP. Many providers expressed 
concerns that patients and families would not be ready to talk about death and dying. 
These fears are often justified; talking about death provokes anxiety in many people 
[48]. If we want to improve ACP, we need to help patients and families get more 
comfortable talking about death and dying and help everyone feel better prepared to 
have these conversations.

Fourth, creating a systematic way to identify patients who should receive ACP is 
incredibly important. Death is emotional. Especially for providers who have strong 
relationships with their patients, admitting to themselves and to their patients that 
they are dying is incredibly difficult. Creating a systematic way for identifying 
patients that need ACP can limit the impact of that emotion and make the right 
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decision an easier decision. Simple systems-level interventions, like the “surprise 
question,” can be easily implemented and can help identify patients who need 
ACP [49].

�Appendix 1 Barriers to Advance Care Planning Interview

�Introduction

	 1.	 Can you briefly walk me through your role at (institution name)?
	 2.	 What roles and responsibilities does your job involve on a daily basis?

Now I’d like to talk about your experience with advance care planning 
(ACP). For this project, we’re defining ACP as documented conversations with 
patients about their wishes for end-of-life care and management. ACP can be 
documented through different means including advance directives, POLST, 5 
Wishes, or others. Do you have any questions about how we’ve defined ACP?

	 3.	 On a scale of 1–10 with 1 being not important at all and 10 being very impor-
tant, how important is ACP for hospitalized patients? Please explain your choice.

	 (a)	 How important is ACP for ambulatory patients? Please explain your choice.

	 4.	 Have you participated in advance care planning conversations? (If no, skip to 
question 8).

	 5.	 Can you tell me about your experience with advance care planning?

	 (a)	 What was your role(s)?
	 (b)	 How frequently did you participate?
	 (c)	 Who participated in the ACP conversation? What about the broader ACP 

process?
	 (d)	 What ACP conversation training have you received?

Now I’d like to ask a few questions about the process of ACP.
	 6.	 To start, can you walk me through a typical ACP interaction? What does that 

process look like from start to finish?

	 (a)	 In your current role, what might prompt you to start an ACP conversation 
with a patient?

	 (b)	 How do you or your team identify patients for ACP?
	 (c)	 How do you or your team approach patients about ACP?
	 (d)	 How do you or your team document the ACP conversation?
	 (e)	 How can you access a patient’s ACP once it’s in the system?
	 (f)	 How easy/difficult?
	 (g)	 How can you see if a patient has had ACP in another clinical setting? A 

previous encounter?
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	 7.	 In your opinion, how do these conversations affect patient care, if at all?

	 (a)	 How does ACP affect the discharge process, if at all?

	 8.	 Are you compensated for having these conversations?
	 9.	 How do you engage with the palliative care service for ACP conversations, 

if at all?
	10.	 Tell me about an ACP conversation you participated in that went well. What 

contributed to the conversation going well?

	 (a)	 What factors help make an ACP conversation go well/easy?

	11.	 Can you think of an ACP conversation that didn’t go well? What contributed to 
the conversation going poorly?

	 (a)	 What factors make an ACP conversation difficult?

Now I’d like to ask you for your opinion about ways to improve ACP here at 
your organization.

	12.	 What are the biggest barriers to ACP in your current role?

	 (a)	 Initiating?
	 (b)	 Conducting?
	 (c)	 Recording and documenting?

	13.	 What barriers have you seen across your spectrum of practice?
	14.	 What changes would make it easier to initiate ACP?
	15.	 What changes would make it easier to conduct and record ACP?
	16.	 What changes would make it easier to access ACP information?
	17.	 What other changes could help make ACP better for patients?
	18.	 Do you have any other comments or questions?
	19.	 Who else should I speak to about the topics?
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Chapter 15
Value-Based Care in the Hospital

Jason B. Hill, Santoshi M. Kandalam, and Sneha Panganamamula

�What Is Value?

In traditional economics, value is defined as a measure of the benefit provided by a 
specific good or service. Value is inherently subjective and can be ascertained by 
asking how much money a person is willing to pay for a certain commodity. For 
example, a long distance runner might find a $200 pair of sneakers to be worth the 
price, whereas the average person may not be willing to spend this sum for his or 
her pedestrian purposes.

�What Is Value-Based Care?

Value-based care is defined as “health outcomes achieved per dollar spent” [1]. It is 
critical to note that value is referring to benefits measured on a population level 
rather than an individual level. Most people do not have a maximum amount of 
money they would spend in order to save their own or a loved one’s life. Demand 
for healthcare services is generally thought to be price inelastic, meaning that 
demand will exist independent of cost; therefore it is extremely difficult to ascertain 
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a specific value per individual. However, when looking at our healthcare system as 
a whole, the amount of dollars we spend compared to the population-wide quality 
of care delivered can serve as a measure of the overall value of our system.

�How Do We Measure Value?

The accepted definition for value among the medical community is health outcomes 
achieved per dollar spent. Determining how to measure health outcomes is a multi-
part process: choosing which health outcomes to measure, determining a uniform 
method of measuring the outcomes, comparing outcomes to a defined baseline, and 
repeating the process for negative outcomes.

Per the Agency for Healthcare Research and Quality, healthcare quality can be 
measured by the parameters of structure, process, and outcome [2]. A structural 
measure of quality would quantify organizational capacity to deliver healthcare ser-
vices. For example, the ratio a healthcare system has of providers to patients is one 
indicator of structural quality. Procedural measures of quality would be used to 
evaluate what an organization does to provide care. For instance, the percentage of 
women eligible for mammograms that actually receive them is a measure of proce-
dural quality. Lastly, an outcome measure of quality would assess what impact orga-
nizational interventions have had on the health status of patients [3]. The mortality 
rate of patients within 30 days of leaving the hospital is one example of an outcome 
measure [2].

Outcome measures are the ideal type of parameter to evaluate whether the care a 
system delivers is value-based. However, there are several challenges present in 
measuring healthcare outcomes. Most notably, healthcare outcomes are widely 
understood to largely be a consequence of socioeconomic factors, such as race, 
income, education, immigration status, food insecurity, housing status, etc. [4]. 
Thus health systems that serve communities of lower socioeconomic status might 
have poorer health outcomes despite delivering quality healthcare. Other challenges 
include the fact that patients may see several different providers within a fragmented 
healthcare system, such that measuring the value of a single provider may be chal-
lenging. Patient self-reported satisfaction with a provider may not directly correlate 
with health benefits, and there is a lack of standardization in the existing ways that 
hospitals are rated on quality [5].

With regard to our healthcare system as a national aggregate, the World Health 
Organization has a comprehensive list of health status indicators used to compare 
health outcomes between nations [6]. Some of the most frequently referenced indi-
cators include life expectancy from birth, infant mortality rate, and maternal mortal-
ity rate. Assessing the amount of money spent as a nation on the healthcare sector in 
relation to these indicators is a commonly used way to determine the overall value 
of our healthcare system [7].
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�Current Value of Healthcare in the United States

The Organization for Economic Co-operation and Development (OECD) is an orga-
nization consisting of 37 nations, including the United States, with the aim of col-
lecting and publishing healthcare data. Compared to other OECD countries, the 
United States spends the most money per capita on healthcare at $10,966 per person 
as of 2019 [8]. The second highest nation was Switzerland at $7732–which is 42% 
less than the United States spends. On average, OECD nations spend $5697 per 
capita on healthcare which is approximately half of what the United States 
spends [9].

Of course, the high cost of healthcare would be justified if the outcomes achieved 
were markedly better as well. However, this is decidedly not the case. The United 
States had an average life expectancy of 78.5 years in 2019–lower than the OECD 
average and about 5 years lower than Switzerland [8]. The United States also has a 
higher burden of chronic disease and obesity, higher maternal and infant mortality, 
and a higher rate of mortality from preventable causes compared to similar nations.

If value-based care is health outcomes achieved per dollars spent, then the fact 
that the United States spends the most money among developed nations for rela-
tively poor outcomes signals that our system is less valuable to patients than other 
developed nations.

�How Did We Get Here?

In order to understand why we currently do not have great value in our healthcare, 
it is essential to look back at the historical foundations leading to the current system 
we have today. Healthcare was largely an unorganized endeavor practiced by physi-
cians without standardized licenses from the pre-colonial era until the Great 
Depression. The advent of health insurance was the first major milestone paving the 
road to the current system we have today.

�Early Models of Health Insurance

The first time insurance was applied to the healthcare sector was in 1929 when a 
group of teachers in Dallas, Texas, contracted with Baylor University Hospital to 
pay 6 dollars a year in exchange for 21 days of inpatient care [10]. This was consid-
ered an affordable way to guarantee hospital-based care if needed during the 
Depression era. This model of insurance is known as capitation–when patients pay 
a certain amount of money to receive certain defined health benefits within a speci-
fied period of time.
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This idea was expanded upon by Henry J. Kaiser who hired tens of thousands of 
workers for steel and construction projects in the 1930s [11]. At this time, many 
hospitals were at risk of closing due to revenue loss during the Great Depression. An 
agreement was reached between Mr. Kaiser and a physician named Dr. Sidney 
Garfield to the terms that Mr. Kaiser would pay 7 cents per worker per day to Dr. 
Garfield, and in return Dr. Garfield would provide necessary health services to 
workers. This model was expanded to numerous construction project sites in the 
state of California as well as to include workers’ families, and the Kaiser-Permanente 
Medical Group was born from this form of capitated payments.

At the same time during the Depression era, hospitals began to form “Blue 
Cross” programs in which patients could pay a monthly premium in the event that 
they may require medical care. These premiums kept hospitals open with steady 
income while unpredictable fee-for-service revenue declined during the economic 
downturn. Physicians, most of whom were primary care providers, soon began 
forming “Blue Shield” plans in which patients paid premiums to access these out-
patient medical services. This format of patients paying premiums in exchange for 
access to healthcare when needed is the cornerstone of the system we have today.

�Employer-Based Commercial Health Insurance

During World War II, the United States began mobilizing and redirecting all 
resources toward a total war effort. Food and other goods were rationed, employ-
ment rates soared, and the Stabilization Act of 1942 allowed all wages and salaries 
to be frozen in order to avoid postwar inflation [12]. In order to attract potential 
employees to jobs during the labor shortage while also not being able to offer 
increased salaries, employers turned to offering fringe benefits such as health insur-
ance. This quickly grew as a popular option because employers were able to offer 
benefits that were tax-deductible and employees received benefits that were exempt 
from taxes.

In the pre-war era, less than 10% of people had some form of health insurance, 
but by 1946 almost a third of the nation had coverage [12, 13]. Employer-sponsored 
insurance, a vestigial byproduct of World War II wage loopholes, remains the most 
common form of health coverage today with about 50% of Americans obtaining 
their policy through an employer in 2019 [14].

�Medicare and Medicaid

In the 1950s, the cost of medical care began to rise sharply. Healthcare spending 
was about 4% of the GDP from the Great Depression to the postwar era but was 
rising to above 5% by the 1960s [15]. This was partly due to incredible advances in 
medical technology–such as the first cardiac pacemakers and kidney 
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transplants–but also due to a lack of centralized government regulation of prices. 
Healthcare was becoming unaffordable to many, and efforts to initiate a single payer 
healthcare system by the federal government were unsuccessful. President Truman 
proposed a plan for universal coverage, but the American Medical Association and 
several members of Congress decried this as an attempt of having socialized medi-
cine in the midst of the Cold War [16].

Health-associated costs continued to rise without restraint, and in 1965 President 
Johnson signed into law the amendments into the Social Security Act that would 
render Medicare and Medicaid into existence. The intent was to provide coverage 
for people deemed most vulnerable to the effects of rising costs of healthcare–
namely, the elderly, poor, and disabled.

The positive health impacts of Medicare have been substantial. After imple-
mentation, the financial burden of healthcare on elderly people was significantly 
reduced, and life expectancy for adults older than 65 went up after 1965 at a faster 
rate than the rest of the population as a whole [17]. At the same time, costs accrued 
by the government to maintain Medicare have also risen exorbitantly. In fact, 
costs for Medicare have risen faster than virtually any other major federal pro-
gram [18].

Medicaid, the safety net insurance program, originally covered low-income fam-
ilies with children, pregnant women, disabled people, and low-income elderly peo-
ple. The impact of Medicaid on health has been more difficult to study as people 
who are eligible for Medicaid tend to be poorer and sicker at baseline compared to 
the general population. In the landmark Oregon Health Insurance Experiment, 
Medicaid enrollees who were randomly selected off a waiting list were compared to 
subjects who were not selected over time. The study showed improved access to 
primary and preventative care, better mental health, and reduced risk of medical 
debt but no improvements in major health conditions such as hypertension or diabe-
tes [19]. Similar to Medicare, costs of maintaining Medicaid have risen since the 
advent of the program in 1965. Medicaid spent 4 dollars per US resident in 1966, 
750 dollars in 2000, and 1869 dollars in 2019 [20].

�The Rise and Fall of Managed Care

By the 1970s, healthcare spending was consuming almost 9% of the nation’s GDP, 
leading the federal government to pass the Health Maintenance Organization 
(HMO) Act of 1973 [21]. This act provided federal funding to expand HMOs–the 
prototype of what came to be known as managed care–and also required employers 
of over 25 people to offer an HMO plan as an option. Under an HMO plan, patients 
could pay lower premiums and have lower cost-sharing but were subjected to regu-
lations that were intended to cut the cost of healthcare overall. Patients could only 
see doctors that were contracted with the health plan, they could only see specialists 
with a referral from their primary care doctor, and most medications, imaging, or 
procedures were subject to utilization review by the plan.
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Between the late 1980s and 1990s, managed care became the dominant form of 
health insurance, and this had a clear impact on the overall cost of healthcare which, 
for the first time in decades, remained a steady portion of the GDP from 1993 to 
2000 [22]. Despite finally achieving lowered costs in the national healthcare system, 
there was a large backlash against the managed care revolution by the late 1990s. 
Patients were not appreciative of the red tape and denied care by insurance plans 
and physicians perceived far too much interference into medical care. In addition, 
many HMOs paid providers in their networks through capitation which shifted risk 
onto doctors rather than on the plans–a feature doctors were not fond of. Throughout 
the early 2000s, there was a massive shift away from managed care and toward 
plans like Preferred Provider Organizations (PPOs) which did not have the same 
burdens of utilization review and limitations of in-network providers as HMOs did. 
Between 2000 and 2010, the proportion of people insured through their employer 
with PPO plans rose from 39% to 58% [23].

As a result, throughout the 2000s, healthcare costs began to rise at an exorbitant 
rate as they had before. The cost of premiums on individuals and families soared 
higher and higher every year, and several tactics by for-profit health insurance com-
panies made it more difficult to obtain coverage. For example, health plans would 
charge higher premiums for individuals with preexisting conditions or only provide 
coverage for a limited set of medical benefits. This ultimately led to one in every six 
Americans being uninsured in the early 2000s with several more being underinsured 
as well [24]. The end result was that a significant proportion of the population 
lacked access to needed care and faced unaffordable medical bills when they did 
seek care. These unpayable costs subsequently would get shifted onto the premiums 
of the insured and the vicious cycle of rising costs continued.

�The Affordable Care Act

In 2010, President Barack Obama signed the Patient Protection and Affordable Care 
Act (ACA) into law–a gargantuan attempt to rectify some of these major deficits in 
the several moving, disjointed parts that comprised the national healthcare system. 
The three large goals of this legislation were to increase access to care, decrease the 
cost of care, and increase the quality of care.

In terms of access, a key feature of the ACA was the individual mandate requir-
ing everyone to carry health insurance or pay a tax penalty. In order to make this a 
reasonable mandate, the ACA also expanded employer requirements for providing 
insurance, created a federal exchange where people could purchase individual 
insurance with income-based subsidies, expanded Medicaid to cover people living 
with an income of up to 138% of the federal poverty level, and made it so that health 
insurance companies had to cover certain benefits deemed essential and could not 
charge higher premiums for preexisting conditions [25]. The effect of these reforms 
on insurance levels was indeed substantial; the number of Americans without insur-
ance dropped from 49 million in 2010 to an all-time low of 27 million in 2016.
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The impact of the ACA on the overall cost of healthcare has been difficult to fully 
determine. The main ways this legislation attempted to reduce costs were through 
reducing Medicare Advantage payments, incentivizing comprehensive and cost-
saving primary care through Accountable Care Organizations (ACOs), and tying 
payments from Medicare to quality measures rather than traditional fee-for-service 
[25, 26]. Costs of healthcare have risen every year since the passage of the 
ACA. However, there have been significant reductions in the rate of increase [27]. 
This has been attributed in part to the aftermath of the 2008 economic recession 
rather than specific provisions in the law itself. The rest of the impacts of the ACA 
on cost has been a mixed bag of positive and negative changes. For instance, 
although costs of healthcare premiums and out-of-pocket spending for the average 
family have gone up, out-of-pocket spending as a percentage of total healthcare 
spending has not risen since 2010.

Several new programs were encoded into the ACA with the intent to improve the 
overall quality of our healthcare system. One notable example is the Hospital 
Readmissions Reduction Program (HRRP) which reduced Medicaid and Medicare 
payments to hospitals for patients with certain conditions that were readmitted 
within 30 days of discharge. Though on the surface intended to incentivize hospitals 
to provide better-quality care and avoid readmission, safety net hospitals serving 
patient populations with lower socioeconomic status and a higher burden of disease 
were disproportionately penalized without any overall improvement in quality of 
health [28]. Another example is the Hospital Value-Based Purchasing Program 
(HVBP) which provided incentives to hospitals for meeting certain structural-, pro-
cess-, and outcome-based quality measures. To date, there have been no significant 
improvements in quality for hospitals that have been subject to HVBP.

Although access to the healthcare system has markedly improved due to the 
Affordable Care Act, the impact of this legislation on cost and quality is still to be 
determined. It is important to note that there have been a few major changes since 
the original bill was signed into law. In the landmark 2012 case National Federation 
of Independent Business v. Sebelius, the Supreme Court ruled that expansion of 
Medicaid to all people eligible under federal law was excessively coercive of states 
[29]. Thus, states had the choice to opt into Medicaid expansion, and 36 states have 
chosen to do so as of 2021.

�Transition to Value-Based Care

As the ACA grew, the government started experiencing the impact of rising health-
care costs, and there was increased motivation to create programs that cut costs. 
Simultaneously, the medical community arrived at their own conclusions, under-
standing that creating a healthcare system that operates like a regular corporation or 
industry was not in the best interest of the population that it served. Creating health 
systems using the basic economic principle of supply and demand not only ran 
counter to medical ethics but, as people discovered, was not necessary to turn a 
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profit. Initially, organizations such as the Institute for Health Improvement and the 
Agency for Healthcare Research and Quality created initiatives that tackled public 
health policies and focused on population health. It was not until 2010 that the real-
ization that profits in healthcare relied upon people becoming ill took hold, and 
systems started to recognize that they should have a vested interest in the health of 
the communities they were serving. The Institute for Health Improvement created 
the Triple Aim, “a framework focused on the health of the population, the experi-
ence of care for individuals within that population, and the per capita cost of provid-
ing that care.” The ACA was one of the first steps of pursuing the Triple Aim [30].

Since that time, there have been many more initiatives created with the intent to 
transition healthcare toward value-based care. For example, Institute for Health 
Improvement’s current initiative pushes the emphasis on population care to include 
equity. The vision for their “Pursuing Equity” initiative is motivated by the urgency 
of eliminating inequities that were brought to the front due the pandemic. As with 
all their initiatives, the organization will focus on raising awareness, educating, and 
creating networks to accomplish their goals. More recently the IHI changed the 
Triple Aim to the quadruple aim, including improving clinician experience as one of 
the core objectives in creating a better, more valuable, healthcare system [31].

�Agency for Healthcare Research and Quality

Funded by the US Department of Health and Human Services, the Agency for 
Healthcare Research and Quality (AHRQ) is a federal agency that focuses on 
improving the healthcare system in the United States by collecting evidence and 
providing research data to practitioners across the United States. As stated on their 
home page, the organization develops the knowledge, tools, and data needed to 
improve the healthcare system and help patients, healthcare professionals, and poli-
cymakers make informed health decisions. It was developed in response to the 
issues laid out in the landmark paper “To Err is Human,” published in November 
1999. The paper extensively discussed the then current state of medical errors and 
outlined the importance of awareness and education [32]. This report significantly 
changed the culture of medicine, encouraging providers to be accountable for the 
“ugly” side of medicine nobody wanted to acknowledge.

Starting in 2010, the AHRQ monitored the incidence of different hospital-
acquired conditions (HACs) that led to deaths, such as adverse drug events, catheter-
associated urinary tract infections, central line-associated bloodstream infections, 
falls, obstetric adverse events, pressure ulcers, surgical site infectious, ventilator-
associated pneumonias, and post-op venous thromboembolism. Through the imple-
mentation of both awareness and educational programs, the rate of HACs dropped 
dramatically over a period of 4 years. Cumulative deaths avoided due to HACs were 
nearly 87,000 by 2014 [33]. This data was proof that improvements can be made to 
decrease preventable deaths within the healthcare system. This highlighted the need 
for quality improvement (QI) projects and for changes that incorporate an 
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“improvement culture” within medical education. Medical education is also evolv-
ing to increase awareness and understanding of the importance of quality care [34].

�Patient-Centered Medical Homes

The role of primary care has evolved significantly over the last two decades. 
Understanding that primary care providers play one of the most important roles in 
a patient’s health and satisfaction, there has been a push toward creating a model 
where the primary care doctor also had the responsibility of coordinating patient 
care. The Patient-Centered Medical Home (PCMH) model of healthcare was cre-
ated with the intent of establishing a set of guidelines for communication between 
primary care and other providers involved in caring for a mutual patient. Before 
the guidelines were set, a few primary care providers had already started to 
develop structures with results that looked promising for better health outcomes 
and lower overall healthcare costs. Studies during that time reached a consensus 
that improving coordination decreases costs and hospital admissions, improves 
patient experiences and staff satisfaction rates, and distributes healthcare costs 
more evenly [35].

PCMHs are regulated by the National Committee for Quality Assurance (NCQA) 
and are required to focus on six main areas as listed on their website: team-based 
care and practice organization, care management and support, evidence-based clini-
cal decisions, care coordination and care transitions, patient-centered access and 
continuity, and performance measurement and quality improvement [36]. Studies 
have repeatedly shown the benefit in cost reduction as well as outcomes for a patient 
within a PCMH system as compared to traditional primary care practices. This has 
not only allowed innovators to see the value in improving the healthcare system but 
has also shed insight into the effectiveness of having structured guidelines and 
incentives.

The focus on primary care also meant increasing primary interventions such as 
screening and regular follow-up with a physician. The PCMHs have been able to 
execute this successfully; one commonly used example is the improvement of dia-
betes control within their patient population. However, they had difficulties translat-
ing that to improving the health of the community. This was largely due to lack of 
access to medical care. The biggest landmark policy created to combat that issue is 
the ACA. While this act has covered many more Americans than previously, there 
were and still are barriers to access that disproportionately affect poorer, less healthy 
people in need of regular medical care [37].

Now responsible for a larger portion of national medical costs, Medicare and 
Medicaid policymakers were motivated to create solutions that would make medical 
services more economical. Many attempts to solve the crisis of high healthcare 
costs built upon the idea of increasing coordination through primary care, placing 
uniform guidelines and benchmarks for providers, and increasing financial risk for 
healthcare professionals to incentivize them to cut costs and improve quality.
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�Accountable Care Organizations

The ACA formally introduced Accountable Care Organizations (ACOs) to the 
healthcare landscape in another attempt to decrease healthcare costs and further the 
value-based care movement. ACOs are groups of primary care doctors, specialists, 
and healthcare systems that voluntarily operate as one unit to increase coordination, 
decrease medical errors, and improve value. ACOs are centered around a primary 
care physician who is responsible for coordinating care and gathering and sharing 
information within the ACO. It’s important to note that patients in an ACO must be 
informed and have the option to decline sharing their data. Other requirements for 
ACOs include having at least 5000 Medicare fee-for-service beneficiaries under 
their care each year to qualify for shared savings. As long as the ACO fulfills these 
requirements and maintains quality of care as dictated by CMS, the entity will 
receive back its savings, thus incentivizing physicians to think about both costs and 
quality [38].

The difference between ACOs and previous initiatives is the addition of financial 
risk taken by healthcare systems, meaning that not only are payments tied to quality 
but also that healthcare systems are penalized for excess spending. ACOs have been 
evolving for the past decade, starting as Medicare Shared Savings Programs (MSSP) 
with low financial risk and transitioning to the Next-Generation ACO (NGACO) 
model. This model has the largest financial risk for healthcare providers.

In 2014, 3 years after the implementation of shared savings ACOs, Centers for 
Medicaid and Medicare Services (CMS) reported that the shared savings program 
had 338 ACOs with 4.9 million beneficiaries. The total shared savings was $341 
million, and the average overall quality score was 83%. In 2018, 561 ACOs with 
10.5 million beneficiaries were part of the program, with a shared savings of $938 
million and a 93% average overall quality score. As of January 2021, there are 
around 10.7 million assigned beneficiaries [39]. Although there is a general consen-
sus that ACOs decrease healthcare spending, the effect on Medicare spending is 
highly debated. According to the CMS benchmark calculation, in the first few years 
of implementing MSSP ACOs, the overall Medicare spending increased by $344.2 
million; however, other studies report a decrease in spending of around $541.7 mil-
lion [40]. One argument for why shared savings don’t automatically translate to 
decreased spending for Medicare is the accountability placed on organizations; little 
to no organizations increased the amount of risk they were taking by joining. The 
main takeaway is that by correctly motivating healthcare providers and systems, it 
is possible to both decrease spending and increase quality [41].

The newer ACO model, the NGACO, built upon the initial MSSP and pioneer 
models by increasing the downside risk for organizations. In the initial years of 
implementation, NGACOs achieved a $349 million reduction, a change of −0.9%, 
before accounting for shared savings and payouts to providers. However, according 
to CMS data, there was a nonsignificant increase in net spending of 0.3% account-
ing for both shared savings and payments [42]. Despite observing direct cost reduc-
tions for Medicare, some providers advocate for the continuation of this program. 
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They believe that more recent data and a deeper analysis will provide more favor-
able financial results, also noting that patients in NGACO systems have dramati-
cally better care experiences.

The ACO Investment Model (AIM) was a slightly different initiative that pro-
vided payments upfront for certain ACOs to get staffing and resources. This model 
was also targeted toward rural areas and smaller systems. Unlike some of the other 
models, CMS data showed that the AIM ACO was successful in reducing Medicare 
costs, with no change in quality [43].

Although ACOs have not been shown definitively to decrease costs for Medicare, 
there is a consensus that ACO models have been successful at reducing the overall 
cost of healthcare [44]. While ACOs may not be able to single-handedly decrease 
costs and increase quality, many providers are encouraged at the current results. 
Most also agree that other initiatives, possibly paired with ACOs, are required to 
address the rising costs of healthcare.

�Medicaid Bundled Payments

In 2013, bundled payment systems were created by CMS in an attempt to decrease 
spending and increase coordination of care among the multitude of providers that a 
patient sees during an “episode” of care. CMS believed that the previous status quo, 
a fee-per-service-provided model, did not give providers enough incentive to be 
resourceful and efficient when deciding how to treat and who to involve in the 
patient’s care. The Bundled Payments for Care Improvement (BCPI) initiative gave 
providers and hospitals incentives to decrease their expenditure and increase coor-
dination between different providers. This transition shifted the responsibility of 
choosing efficient, quality, care from patients, and the government to hospitals and 
providers. Although the evaluation did not show a significant cost reduction for 
Medicare or Medicaid services nor a significant change in patient outcomes, there 
was evidence of hospitals reducing their overall costs and improving the quality of 
care. However, it is important to note that the cost reductions and quality improve-
ments were not isolated to hospitals that participated in BPCI programs. A possible 
explanation for this is that the trend of healthcare delivery even outside of these 
programs was toward more sustainable and value-based spending at the time the 
initiative was implemented [45].

While developing this initiative, CMS wanted to ensure that cost cutting did not 
decrease the quality of healthcare delivered. Many studies assessed the impact of 
decreasing Medicare and Medicaid spending on private payments. The literature at 
the time showed that hospitals did not compensate the decrease in public payments 
by increasing private income, in fact they have been shown to decrease costs across 
the board [46].

The first bundled payment model targeted acute care hospitals and defined an 
episode of care as a single inpatient stay. Hospitals that opted to participate would 
be paid a target price per episode of care, determined by the Inpatient Prospective 
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Payment System. This payment was based on diagnosis, regardless of the number 
of services actually utilized. If the hospital was able to effectively treat a patient 
with less than the provided amount, they were allowed to keep the revenue; if they 
spent more, the costs would not be reimbursed. In order to ensure that reduced costs 
did not adversely affect patient outcomes, CMS conducted a thorough analysis of 
quality metrics such as 30-day all-cause mortality, 30-day all-cause readmissions, 
30-day post episode, and patient discharge destination. The annual report done by 
Econometrica, Inc. concluded that “no consistent negative or positive impacts on 
claims-based health outcomes were observed” with the implementation of Model 1 
[45]. Models 2–4 differed in the definition of episode as well as the incentives for 
providers.

The primary goals of the program as listed in the proposal are to increase the 
following: promotion of care coordination and data sharing, efficient and appropri-
ate staffing models, patient risk stratification, patient and family engagement 
throughout care, data-driven program management, and continuous quality improve-
ment. Bundling payments for episodes created a financial incentive for providers to 
strive toward achieving these goals. Prior to the push toward value-based care, large 
hospital systems did not have specific metrics or incentives in place to motivate their 
providers to think about the amount of resources they were utilizing and the overall 
cost of care for the patient and government.

Although we learned a lot from this initiative, the results did not show a signifi-
cant reduction in cost for Medicare. There are multiple hypotheses as to why this 
was the case. A significant portion of research shows that bundled payments should 
in theory lower costs, leading to the consensus that the result of this initiative had 
more to do with implementation.

A 2020 study suggested that CMS would have had a higher chance of saving 
costs and seeing improvement if the BPCI was mandatory rather than voluntary. 
They found that the hospitals that chose to participate in the program had higher 
targeted prices assigned by CMS; on average, they received approximately $1000 
more than non-BPCI hospitals [47]. The majority of hospitals who opted to be a part 
of the initiative were hospitals that had enough resources to cut costs, therefore 
benefiting from the bundled payment. The study further noted the importance hos-
pitals place on making the decision to join certain payment plans, only joining if 
they are fairly confident about increasing their revenue.

�Hospital Value-Based Purchasing Programs

The Hospital Value-Based Purchasing (VBP) program was developed under the 
hypothesis that tying payments to outcomes by providing both rewards and penal-
ties would increase value. The budget for this initiative is designed to be neutral; 
Medicare redistributes payments to hospitals based on their ability to meet bench-
marks. This initiative is both nonvoluntary and national in scope, making it very 
different from previous initiatives. If hospitals meet or exceed benchmarks, 
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created via comparisons to other hospitals, they are rewarded; however, if hospi-
tals have increased rates of HACs or lack of consistent discharge instructions, 
they are penalized. As an example, in 2015, if a hospital was found by the HAC 
Reduction Program to be in the lowest quartile as compared to other hospitals, 
that hospital could face a reduction in their CMS payments of 1%, or approxi-
mately $330 million [48]. The challenge with tying payments to performance is 
the difficulty in creating benchmarks and tools to assess the way providers deliver 
care. The scoring methodology for all the initiatives within Hospital VBP pro-
grams are constantly updated, improved, and made public so hospitals can set 
their own goals.

Another criticism of the program is the lack of evidence showing decreased mor-
tality or improved quality as a direct result of either the benefits or penalties. A 
study comparing hospitals both within and without the VBP program resulted in 
similar, even slightly decreased improvement in mortality in hospitals that are paid 
through the VBP program [49].

The last CMS-developed quality initiative, the Hospital Readmissions Reductions 
Program (HRRP), relies entirely on penalties to encourage hospitals to decrease 
readmission rates after receiving treatment for six common conditions in the hospi-
tal. Although determining hospital performance is complicated, the concept of this 
initiative is simple. The goal is to have fewer readmissions compared to hospitals 
not participating in the HRRP. The biggest assumption in this theory is that hospi-
tals are able to control the majority of factors that cause a patient to get readmitted.

CMS not only publishes the results of evaluating their own quality-based pro-
grams, but they also have initiatives that aim to publish the quality of healthcare 
provided by different institutions [50]. These programs are primarily targeted 
toward improving patient experience by allowing them to make more informed 
decisions about the care they are receiving.

�Education

Apart from designing healthcare models with the aim of making significant struc-
tural changes, organizations like the AHRQ, IHI, and CMS also promote education 
to inspire healthcare professionals at an individual level to understand the impor-
tance of quality, innovation, and public health.

The AHRQ used to host an Innovations Exchange website that allowed medical 
professionals to share the development, implementation, outcomes, impact, and 
generalizability of innovative initiatives. The aim was to drive the creation and dis-
tribution of evidence-based projects that may eventually be adopted by numerous 
institutions in the United States. Though the initiative was discontinued due to lack 
of funding, the AHRQ website contains a downloadable, open-source, spreadsheet 
contains initiatives started at various different hospital systems [51]. The IHI has 
also created an open school for students, allowing them to familiarize themselves 
with the Triple Aim, improving quality, and patient safety [52].
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The organization acknowledges the challenges of integrating innovation and 
dynamic changes into a curriculum that is known to be slow adopting new princi-
ples; however, the organizations strongly believe that the benefits are vital to the 
sustainability of healthcare. As previously described, there is a common under-
standing that the costs of our current system are continuing to increase. Some initia-
tives have shown the capability of decreasing the rate at which costs increase, 
showing hope for a more sustainable system.

�Conclusion

Innovation is at the root of American culture and may be the only answer to combat-
ing the challenges the United States’ unique healthcare system faces. Other coun-
tries in the OECD spend less on healthcare and are able to have better life expectancy 
for their citizens. These countries have increased access to healthcare and spend 
more money managing common diseases rather than focusing on specialized care. 
Hospitalists in the United States spend significant amounts of time working on sec-
ondary and tertiary prevention methods, shifting the focus away from primary pre-
vention. Many studies have shown that the impact of healthcare is much less 
significant than factors such as genetic disposition, social circumstances, and behav-
ioral patterns. In fact, a CDC study showed that healthcare has an impact of 10% on 
premature mortality; allowing us to understand why more advanced, specialized 
care at the expense of primary prevention reduces both our quality and quantity of 
life [53].

The IHI makes it clear that understanding and intentionally addressing patients’ 
social determinants of health is a key factor in adding value to healthcare. 
Hospitalists, though generally not thought to have a huge role in primary preven-
tion, do have a large impact on value. Approximately one-third of the money spent 
on healthcare goes toward inpatient services. Government programs Medicare and 
Medicaid pay for 66.3% of hospital costs. Since value, as defined earlier in the 
chapter, increases as costs decrease, we can see why hospitalists have a large role in 
determining the value of healthcare [53]. Therefore, focusing on quality within hos-
pital systems is key to increasing value.

QI projects that aim to increase value are currently being run by most major 
hospital systems in the United States. Although it is difficult to determine the exact 
amount spent on QI projects, a recently conducted systematic review shows that QI 
projects that achieve their quality goal generally do tend to decrease costs, despite 
the added cost of implementation [54]. Government-led projects have the potential 
to decrease costs at a much larger scale than individualized hospitals; however, 
large-scale operations are significantly harder to implement, as witnessed by the 
initial bundled payment plans. Despite the challenges, some studies have found that 
participation in voluntary value-based reforms and meaningful use of electronic 
health records in addition to HRRP did have greater reductions in cost than 
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participating in HRRP alone [55]. This strengthens the argument that the initiatives 
run by CMS could have greater impacts in combination with each other.

The main question of whether the projects developed to drive value-based care 
have directly improved patient outcomes both in quality and quantity of life still 
remains to be determined. However, the problems that value-based care attempts to 
solve are undeniable and universally accepted as important issues to resolve.

References

	 1.	Porter ME. What is value in health care? N Engl J Med. 2010;363(26):2477–81. https://doi.
org/10.1056/NEJMp1011024.

	 2.	Pittet D. Infection control and quality health care in the new millennium. Am J Infect Control. 
2005;33(5):258–67. https://doi.org/10.1016/j.ajic.2004.11.004.

	 3.	Dallolio L, Raggi A, Sanna T, Mazzetti M, Orsi A, Zanni A, Farruggia P, Leoni E. Surveillance 
of environmental and procedural measures of infection control in the operating theatre setting. 
Int J Environ Res Public Health. 2018;15(1):46. https://doi.org/10.3390/ijerph15010046.

	 4.	Braveman P, Gottlieb L. The social determinants of health: it's time to consider the causes of 
the causes. Public Health Rep (Washington, DC : 1974). 2014;129(Suppl 2):19–31. https://doi.
org/10.1177/00333549141291s206.

	 5.	Suchy K. A lack of standardization: the basis for the ethical issues surrounding quality and 
performance reports. J Healthc Manag. 2010;55(4):241–51.

	 6.	Carey G, Crammond B. Action on the social determinants of health: views from inside the pol-
icy process. Soc Sci Med. 2015;128:134–41. https://doi.org/10.1016/j.socscimed.2015.01.024.

	 7.	Pham H. Modeling US mortality and risk-cost optimization on life expectancy. IEEE Trans 
Reliab. 2011;60(1):125–33. https://doi.org/10.1109/tr.2010.2103990.

	 8.	World Health O. World health statistics 2020: monitoring health for the SDGs, sustainable 
development goals. Geneva: World Health Organization; 2020.

	 9.	Anderson GF, Hussey P, Petrosyan V. It’s still the prices, stupid: why the US spends so much 
on health care, and a tribute to Uwe Reinhardt. Health Aff. 2019;38(1):87–95. https://doi.
org/10.1377/hlthaff.2018.05144.

	10.	Moseley GB The u.s. Health care non-system, 1908–2008. (1937–7010 (Print)).
	11.	Zinner MJ, Loughlin KR.  The evolution of health care in America. Urol Clin North Am. 

2009;36(1):1–10. https://doi.org/10.1016/j.ucl.2008.08.005.
	12.	Hoffman B.  Health care reform and social movements in the United States. Am J Public 

Health. 2003;93(1):75–85. https://doi.org/10.2105/ajph.93.1.75.
	13.	Hirshfield DS. The Lost Reform â Daniel S. Hirshfield | Harvard University Press. Harvard 

University Press; 1970. https://www.hup.harvard.edu/catalog.php?isbn=9780674498082. 
Accessed February 2021.

	14.	Duggan M, Goda GS, Jackson E. The effects of the affordable care act on health insurance cov-
erage and labor market outcomes. Natl Tax J. 2019;72(2):261–322. https://doi.org/10.17310/
ntj.2019.2.01.

	15.	Getzen TE. The growth of health spending in the United States from 1776 to 2026. Oxford 
University Press; 2019. https://doi.org/10.1093/acrefore/9780190625979.013.488.

	16.	Markel H. 69 years ago, a president pitches his idea for national health care. Health; 2014.
	17.	Moon M Medicare. (0028–4793 (Print)).
	18.	Manton KG, Gu X, Lamb VL. Long-term trends in life expectancy and active life expectancy 

in the United States. Popul Dev Rev. 2006;32(1):81–105. https://doi.org/10.1111/j.1728-4457
.2006.00106.x.

15  Value-Based Care in the Hospital

https://doi.org/10.1056/NEJMp1011024
https://doi.org/10.1056/NEJMp1011024
https://doi.org/10.1016/j.ajic.2004.11.004
https://doi.org/10.3390/ijerph15010046
https://doi.org/10.1177/00333549141291s206
https://doi.org/10.1177/00333549141291s206
https://doi.org/10.1016/j.socscimed.2015.01.024
https://doi.org/10.1109/tr.2010.2103990
https://doi.org/10.1377/hlthaff.2018.05144
https://doi.org/10.1377/hlthaff.2018.05144
https://doi.org/10.1016/j.ucl.2008.08.005
https://doi.org/10.2105/ajph.93.1.75
https://www.hup.harvard.edu/catalog.php?isbn=9780674498082
https://doi.org/10.17310/ntj.2019.2.01
https://doi.org/10.17310/ntj.2019.2.01
https://doi.org/10.1093/acrefore/9780190625979.013.488
https://doi.org/10.1111/j.1728-4457.2006.00106.x
https://doi.org/10.1111/j.1728-4457.2006.00106.x


240

	19.	Allen H, Baicker K, Taubman S, Wright B, Finkelstein A. The Oregon health insurance experi-
ment: when limited policy resources provide research opportunities. J Health Polit Policy Law. 
2013;38(6):1183–92. https://doi.org/10.1215/03616878-2373244.

	20.	Klemm JD. Medicaid Spending: A Brief History. vol 22; 2000.
	21.	Fox P.  A history of managed health care and health insurance in the United States. In: 

Kongstvedt P, editor. The essentials of managed health care. 6th ed. Burlington, MA: Jones 
and Bartlett Learning; 2021.

	22.	Pinkovskiy ML. The impact of the managed care backlash on health care spending. Rand J 
Econ. 2020;51(1):59–108. https://doi.org/10.1111/1756-2171.12306.

	23.	Kaiser HSoE-SHB.  Distribution of Health Plan Enrollment for Covered Workers, by Plan 
Type, 1988–2012. The Henry Kaiser Family Foundation; 2013.

	24.	Tolbert J. Key facts about the uninsured population. 2020.
	25.	Adler H. A short primer on the affordable care act. Technol Innov. 2013;15(3):265–7. https://

doi.org/10.3727/194982413x13790020922022.
	26.	Weiner J, Marks C Fau, Pauly M, Pauly M.  Effects of the ACA on Health Care Cost 

Containment. (1553–0671 (Electronic)).
	27.	Manchikanti L Fau, Helm Ii S, Helm Ii S Fau, Benyamin RM, Benyamin RM Fau, Hirsch JA, 

Hirsch JA. A critical analysis of obamacare: affordable care or insurance for many and cover-
age for few? (2150–1149 (Electronic)).

	28.	Blumenthal D, Abrams M. The affordable care act at 10 years - payment and delivery system 
reforms. N Engl J Med. 2020;382(11):1057–63. https://doi.org/10.1056/NEJMhpr1916092.

	29.	Frohnen BP. Waivers, federalism, and the rule of law. Perspect Polit Sci. 2016;45(1):59–67. 
https://doi.org/10.1080/10457097.2015.1050306.

	30.	Whittington JW, Nolan K, Lewis N, Torres T. Pursuing the triple aim: the first 7 years. Milbank 
Q. 2015;93(2):263–300. https://doi.org/10.1111/1468-0009.12122.

	31.	Arnetz BB, Goetz CM, Arnetz JE, Sudan S, VanSchagen J, Piersma K, Reyelts F. Enhancing 
healthcare efficiency to achieve the quadruple aim: an exploratory study. BMC Res Notes. 
2020;13(1):362. https://doi.org/10.1186/s13104-020-05199-8.

	32.	 Institute of Medicine Committee on Quality of Health Care in A. In: Kohn LT, Corrigan JM, 
Donaldson MS, editors. To err is human: building a safer health system. Washington: National 
Academies Press (US); 2000. Copyright 2000 by the National Academy of Sciences. All rights 
reserved. Washington (DC). 10.17226/9728.

	33.	Saving Lives and Saving Money: Hospital-acquired conditions update. 2021.
	34.	Akdemir N, Peterson LN, Campbell CM, Scheele F.  Evaluation of continuous quality 

improvement in accreditation for medical education. BMC Med Educ. 2020;20:308. https://
doi.org/10.1186/s12909-020-02124-2.

	35.	Epperly T. The patient-centred medical home in the USA. J Eval Clin Pract. 2011;17(2):373–5. 
https://doi.org/10.1111/j.1365-2753.2010.01607.x.

	36.	Massa I, Miller BF, Kessler R. Collaboration between NCQA patient-centered medical homes 
and specialty behavioral health and medical services. Transl Behav Med. 2012;2(3):332–6. 
https://doi.org/10.1007/s13142-012-0153-4.

	37.	Hefner JL, Wexler R, McAlearney AS. Primary care access barriers as reported by nonurgent 
emergency department users: implications for the US primary care infrastructure. Am J Med 
Qual. 2015;30(2):135–40. https://doi.org/10.1177/1062860614521278.

	38.	Harolds JA. Will accountable care organizations deliver greater quality and lower cost health 
care? Clin Nucl Med. 2010;35(12):935–6. https://doi.org/10.1097/RLU.0b013e3181fb5194.

	39.	Shared Savings Program Fast Facts. Centers for Medicare and Medicaid Services. 2021.
	40.	Schulz J, DeCamp M, Berkowitz SA.  Spending patterns among medicare ACOs that have 

reduced costs. J Healthc Manag. 2018;63(6):374–81. https://doi.org/10.1097/jhm-d-17-00178.
	41.	Ouayogode MH, Colla CH, Lewis VA. Determinants of success in shared savings programs: an 

analysis of ACO and market characteristics. Healthcare J Deliv Sci Innov. 2017;5(1–2):53–61. 
https://doi.org/10.1016/j.hjdsi.2016.08.002.

J. B. Hill et al.

https://doi.org/10.1215/03616878-2373244
https://doi.org/10.1111/1756-2171.12306
https://doi.org/10.3727/194982413x13790020922022
https://doi.org/10.3727/194982413x13790020922022
https://doi.org/10.1056/NEJMhpr1916092
https://doi.org/10.1080/10457097.2015.1050306
https://doi.org/10.1111/1468-0009.12122
https://doi.org/10.1186/s13104-020-05199-8
https://doi.org/10.1186/s12909-020-02124-2
https://doi.org/10.1186/s12909-020-02124-2
https://doi.org/10.1111/j.1365-2753.2010.01607.x
https://doi.org/10.1007/s13142-012-0153-4
https://doi.org/10.1177/1062860614521278
https://doi.org/10.1097/RLU.0b013e3181fb5194
https://doi.org/10.1097/jhm-d-17-00178
https://doi.org/10.1016/j.hjdsi.2016.08.002


241

	42.	Next Generation Accountable Care Organization: Evaluation of the first three years. Centers 
for Medicare and Medicaid Services, Baltimore, MD; 2019.

	43.	Trombley M, Fout B, Zhou C, Brodsky S, Morefield B, McWilliams M, Nyweide D. Factors 
associated with reduced medicare spending in the accountable care organization (ACO) invest-
ment model. Health Serv Res. 2020;55:123–4.

	44.	Wilson M, Guta A, Waddell K, Lavis J, Reid R, Evans C. The impacts of accountable care 
organizations on patient experience, health outcomes and costs: a rapid review. J Health Serv 
Res Policy. 2020;25(2):130–8. https://doi.org/10.1177/1355819620913141.

	45.	McClellan SR, Trombley MJ, Marshall J, Kahvecioglu D, Kummet CM, LaRocca C, 
Dummit L, Hassol A.  Bundled payment episodes initiated by physician group practices: 
Medicare beneficiary perceptions of care quality. J Gen Intern Med.  https://doi.org/10.1007/
s11606-021-06848-9.

	46.	Frakt AB. The end of hospital cost shifting and the quest for hospital productivity. Health Serv 
Res. 2014;49(1):1–10.

	47.	Berlin NL, Gulseren B, Nuliyalu U, Ryan AM. Target prices influence hospital participation 
and shared savings in Medicare bundled payment program. Health Aff. 2020;39(9):1479–85. 
https://doi.org/10.1377/hlthaff.2020.00104.

	48.	Soltoff S, Koenig L, Demehin AA, Foster NE, Vaz C. Identifying poor-performing hospitals 
in the medicare hospital-acquired condition reduction program: an assessment of reliability. J 
Healthc Qual. 2018;40(6):377–83. https://doi.org/10.1097/jhq.0000000000000128.

	49.	Figueroa JF, Tsugawa Y, Zheng J, Orav EJ, Jha AK.  Association between the value-based 
purchasing pay for performance program and patient mortality in US hospitals: observational 
study. BMJ. 2016;353:i2214. https://doi.org/10.1136/bmj.i2214.

	50.	Jung JK, Wu BX, Kim H, Polsky D.  The effect of publicized quality information 
on home health agency choice. Med Care Res Rev. 2016;73(6):703–23. https://doi.
org/10.1177/1077558715623718.

	51.	Health Care Innovations Exchange. 2021.
	52.	Tartaglia KM, Walker C. Effectiveness of a quality improvement curriculum for medical stu-

dents. Med Educ Online. 2015;20(1):27133. https://doi.org/10.3402/meo.v20.27133.
	53.	Kaplan RM, Milstein A. Contributions of health care to longevity: a review of 4 estimation 

methods. Ann Fam Med. 2019;17(3):267–72. https://doi.org/10.1370/afm.2362.
	54.	de la Perrelle L, Radisic G, Cations M, Kaambwa B, Barbery G, Laver K. Costs and economic 

evaluations of quality improvement collaboratives in healthcare: a systematic review. BMC 
Health Serv Res. 2020;20(1):1–10. https://doi.org/10.1186/s12913-020-4981-5.

	55.	Ryan AM, Krinsky S, Adler-Milstein J, Damberg CL, Maurer KA, Hollingsworth 
JM. Association between hospitals’ engagement in value-based reforms and readmission reduc-
tion in the hospital readmission reduction program. JAMA Intern Med. 2017;177(6):862–8. 
https://doi.org/10.1001/jamainternmed.2017.0518.

15  Value-Based Care in the Hospital

https://doi.org/10.1177/1355819620913141
https://doi.org/10.1007/s11606-021-06848-9
https://doi.org/10.1007/s11606-021-06848-9
https://doi.org/10.1377/hlthaff.2020.00104
https://doi.org/10.1097/jhq.0000000000000128
https://doi.org/10.1136/bmj.i2214
https://doi.org/10.1177/1077558715623718
https://doi.org/10.1177/1077558715623718
https://doi.org/10.3402/meo.v20.27133
https://doi.org/10.1370/afm.2362
https://doi.org/10.1186/s12913-020-4981-5
https://doi.org/10.1001/jamainternmed.2017.0518


243© The Author(s), under exclusive license to Springer Nature 
Switzerland AG 2022
K. Conrad (ed.), Clinical Approaches to Hospital Medicine, 
https://doi.org/10.1007/978-3-030-95164-1_16

Chapter 16
Wellness in Physicians in the Era 
of the COVID-19 Pandemic

Kevin Conrad and Rula Saeed

�Introduction

At the time of this publication, the area of the Southern United States where I and 
the co-author of this chapter practice hospital medicine is in the midst of the fourth 
surge of COVID-19 infections. Despite aggressive ongoing efforts, vaccination 
rates remain among the lowest in the country, and the end of the pandemic is very 
uncertain. Each wave brings similar but new challenges. With each surge, an increas-
ing sense of futility begins to creep in and the wellness of both hospitalists other 
providers is challenged.

As in previous surges, the emergency room is at capacity, the hospital is running 
low on beds, staff is stretched to its limits, and fatigue is setting in. At this time, it is 
impossible to fully measure both the short-term and long-term effect of the pan-
demic on our mental well-being. Equally difficult is to assess the effectiveness of 
measures taken to improve providers’ well-being during the pandemic. However, 
the pandemic has lasted too long to not take some measure of its impact on the 
mental health and what measures have been undertaken both initially and on an 
ongoing basis to promote wellness during this crisis. This surge will end as the oth-
ers have, but as we transition from survival mode, how will the healthcare commu-
nity emotionally process the pandemic and what impact will it have on the future 
delivery of healthcare?

As the pandemic approaches its second year, wellness of healthcare workers has 
become increasingly important as we acknowledge the chronicity of the current 
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situation. Indeed it has become essential as staff shortages fostered by burnout play 
a key role in dealing with the overwhelmed healthcare system. It is increasingly 
recognized that the finite collective mental health reserves of our providers is as 
important as the physical challenges such as hospital beds and ventilators in dealing 
with the pandemic. Resources, human capital being the most important, are limited, 
and wellness is an essential factor in maintaining a viable workforce.

At the time of this publication, the COVID-19 virus has infected 212 million people 
worldwide and shows little indication of slowing down [1]. One of its most vulnerable 
targets has been healthcare workers—ED physicians, hospitalists, respiratory thera-
pists, nurses, and many others, who risk their lives daily to care for those infected. 
Healthcare workers have been uniquely impacted by COVID-19 infections, with those 
living in the United States facing an increased chance of infection and death compared 
with other countries [2]. The risk is amplified in those of color and advanced age.

Equally important is the mental stress placed on healthcare providers. As the 
pandemic advanced, significant dilemma was encountered among physicians. 
Physicians with preexisting burnout were suddenly exposed to a sudden surge of 
rapidly deteriorating patients compounded by a lack of capacity and supplies.

Early on, several specific COVID-19 stressors were discovered. In the United 
States, investigators at Stanford Medicine and Mount Sinai Health System initially 
found that frontline workers had eight major COVID-19-related anxieties: (1) com-
petence in providing appropriate care, (2) ability to keep up with up-to-date infor-
mation, (3) ability to not get infected and keep families not infected, (4) timely 
access to PPE, (5) access to rapid testing, (6) assistance with personal tasks, (7) 
access to family care, and (8) healthcare for their families.

For physicians already struggling to find a balance between work and mental 
health at baseline, the added fear of treating a novel pandemic impaired usual cop-
ing mechanisms. Those with extended direct contact with COVID-19 patients, such 
as hospitalists, critical physicians and nursing staff, and support staff have had the 
added emotional weight of repeatedly witnessing family members unable to say 
their final goodbyes. Many providers report that they don’t have time to process the 
emotional impact of what they have been through and are concerned about what the 
future mental accounting of this time may bring.

These factors have left many asking—at what point does the psychological bur-
den of endless workload, fear, anxiety, and lack of physical support overwhelm the 
mental health of those at the front lines and of the healthcare system as a whole?

�Wellness Among Healthcare Workers During the First Year 
of the Pandemic

Early in the pandemic, significant psychological repercussions were found in many 
healthcare workers in some of the initial hotspots. This was reported in the countries 
of China and Italy. As expected, much of the initial excitement of the call to action 
and duty was replaced by fear and uncertainty. It was reported that there was a 
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50.4% incidence of depression, a 44.6% incidence of anxiety, and a 34% incidence 
of insomnia among Chinese healthcare workers [3]. For 39.1% of healthcare work-
ers living in areas impacted heavily by the pandemic, experiencing feelings of isola-
tion and concern for family members contributed to their distress.

A commonly used scale to assess the mental health of healthcare workers during 
the pandemic was the Depression, Anxiety, and Stress-21 (DAS-21). In 1 study, it 
was determined that of 286 participants in 1 initial location, 64.7% had symptoms 
of depression, 51.6% had symptoms of anxiety, and 41.2% had stress [4]. Many of 
these symptoms were extensive and were ranked as moderate to severe. It was also 
found that increased weekly working hours, increased number of COVID-19 
patients cared for, lower level of support from peers and supervisors, lower logistic 
support, and lower feelings of competence during COVID-19-related tasks were 
correlated with a higher score on the scale [4]. The greater an individual area was 
affected, the greater the degree of burnout was noted among providers.

A decrease in quality of sleep, decreased self-efficacy, and depression was also 
noted in physicians who lacked a reliable support system compared to non-
healthcare workers. For many the isolation of the practice of medicine was com-
pounded by the nature of treating an infectious pandemic [5]. For many, these 
support systems served as a refuge from the physical and mental constraints of their 
job. Isolation, due to fear of spreading the virus to loved ones, led many into feelings 
of isolation and to a loss of time to decompress with their support systems, perpetu-
ating an already strained coping mechanism.

�Factors Contributing to Burnout in Providers Caring 
for COVID-19 Patients in Early Outbreaks

In studies from the areas first affected by a COVID-19-related virus, 2003 Severe 
Acute Respiratory Syndrome (SARS 2003) shed some light on the most critical fac-
tors which played into mental health deterioration. Fear of transmission to loved 
ones and colleagues was easily the most important stressor. SARS 2003, while lim-
ited in its scope, provided some insight into some of the mental challenges that 
would occur with the COVID-19 pandemic.

Similarly, during the COVID-19 pandemic, physicians exposed to the COVID-19 
virus had distress over their health and over the possibility of transmitting the virus 
to family living in the same household. Subsequently, 88.3% of physicians reported 
significant emotional fluctuations and stress during their required isolation time [5].

Initially physicians were suddenly faced with a virus that did not have a stan-
dardized treatment regimen. Guidance at the national level and local was limited 
and in a constant state of flux. Treatment was often determined by the supplies on 
hand and at the local area. This included standards in which to initiate palliative 
care, which varied for one institution to another. Although not specifically mea-
sured, this uncertainty among all aspects of care was repeatedly reported as a major 
factor in burnout [5].
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Healthcare workers had to rapidly acquire new skills to treat a novel respiratory 
infection and had to adjust to the transience and futility of these skills on the out-
come of their patients. This led to feelings of helplessness and failure. Skill and the 
confidence to implement these skills, which had once been a protective factor for 
physicians, had abruptly disintegrated, leading to a tremendous amount of uncer-
tainty over the future. Stigmatization of healthcare workers for either not doing 
enough or for seemingly spreading the virus led to feelings of fear and a desire to 
leave the healthcare profession [4].

False theories and conspiracies applied through social media infiltrated many 
communities and impeded healthcare workers’ efforts to promote scientific facts. 
The general public’s backlash to masks caused many physicians to feel that their 
efforts to contain the spread were futile and underappreciated. The lack of personal 
protective equipment (PPE) also played an enormous role in physician fear and 
made many feel abandoned and neglected. Not having adequate protection to do 
one’s job played a large part in distrust in the community and the government, lead-
ing to a psychological shift in mentality. Immense and widespread media coverage 
made it difficult for any attempt at providing a consistent message to patients. 
Likewise, the media’s lack of transparency about vaccinations, finances, businesses, 
and a plan for returning to the norm made it impossible to systematically provide 
public health guidance.

It is reasonable to conclude that healthcare workers and medical staff were ill-
equipped and untrained when it came to suddenly having to provide mental health-
care for families, patients, and themselves. The mass casualty of the pandemic, 
feelings of guilt, and ineffectiveness for not being able to do more to help their 
patients contributed to this.

Unexpected social media condemnation of healthcare workers and feelings of a 
general loss of control took a mental and physical toll on many physicians, causing 
several to take their own lives [6]. Although support was offered by most of the 
public, a unique aspect of this pandemic has been the skepticism of healthcare by a 
sector of society. Obviously this has been tied into partisan politics of the cur-
rent era.

The high rate of suicide among physicians predated the COVID-19 pandemic, 
being approximately 50% higher than in the general public [6]. The addition of a 
sudden and unexpected health crisis amplified such instances. In late April, Dr. 
Lorna Breen, a 49-year-old emergency room physician in New York City, died by 
suicide after experiencing weeks of grueling work hours and fatigue during the 
pandemic [7]. Due to the immense number of cases flooding the East Coast, she had 
endured the sight of her colleagues sleeping in hallways and working extended 
shifts up to 18 hours. After contracting the virus, Dr. Breen felt guilty for taking the 
necessary time to rest and quarantine. Her story and others like her worldwide prove 
the vulnerability of healthcare workers and the traumatic physical and mental reper-
cussions that come with a system that commands maximum productivity with finite 
support.
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�Historical Perspective of Burnout Among Healthcare Workers

To understand the swift and intense mental stress with which the COVID-19 pan-
demic afflicted healthcare workers across the world, one must first take into consid-
eration the baseline levels of exhaustion that existed among physicians long before 
the pandemic. Burnout has been defined as a long-term response to stress, marked 
by emotional and physical exhaustion, depersonalization, and a lack of sense of 
personal accomplishment [8].

The concept of healthcare worker burnout is not new and not limited to health-
care providers of this era. As far back as 1922, the director of the Bureau of Public 
Health Education for New York City published in the American Journal of Public 
Health that the “occupational strain is greater in medicine than in any of the other 
professions” and noted that physicians were more than twice as likely to commit 
suicide than any other profession [9]. In the Journal of Social Issues in 1975, the 
cycle of burnout was depicted as feeling cornered and targeted from all sides, 
recounting, “we work too much, too long and too intensely. We feel pressure from 
within to work and help, and we feel pressure from the outside to give. When the 
staff member then feels an additional pressure from the administrator to give, even 
more, he is under a three-pronged attack” [10]. It was found that a degree in medi-
cine, whether MD or DO, increased the prospect of burnout in the United States, 
with those in emergency medicine, general internal medicine, and family medicine 
being most at risk [11].

The way in which healthcare workers rapidly found themselves exhausted during 
the COVID-19 pandemic came as no surprise, given the alarming level of physician 
burnout in the United states predating the pandemic; after all, it has been said—“to 
burn out, one has to be burning” [10].

Prior to the pandemic, surveys found that rates of physical and mental exhaustion 
among healthcare workers were between 40% and 60% [12]. Burnout has been 
associated with poor outcomes, long posthospital recovery, poor medication adher-
ence, and poor blood pressure control [12]. The risk of substance use disorders and 
the suicide rate was found to be 25× higher than that in the general population, with 
an estimate of 200–400 physicians dying by suicide in the United States annually 
[12]. Modern medicine has been stressed by several factors. In particular, the 
increasing complexity of patient billing and finances has required that physicians 
spend more time on clerical duties, which have been shown to increase the rate of 
burnout [12].

Even prior to establishing independent practices, medical students are introduced 
to the culture of fast-paced productivity with little time for themselves and are at 
times applauded for how quickly and successfully they can assimilate to such a 
culture. It was shown that in comparison with US college graduates ages 22–32, 
medical students had a higher prevalence of high emotional exhaustion, high deper-
sonalization, and burnout with a worse physical and emotional quality of life [13]. 
Although some progress has been made, medical training continues to be a high 
stress environment as compared to other professions.
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Although it is expected that some amount of stress is necessary in such a demand-
ing profession with the lives of so many at stake, research has shown that the rela-
tionship between stress and performance is an inverted U-shaped curve [14]. Stress 
initially begins as an energizing and motivating process. Much of this sentiment was 
appreciated in the early days of the pandemic. Unfortunately the excitement of anew 
medical challenge was replaced by the realities of system ill prepared for this pan-
demics scale. Stress can eventually evolve over time over time and become paralyz-
ing for those who do not possess sufficient coping mechanisms. Ultimately stress 
can cause the downward spiral of cognitive impairment, mental illness, and overall 
physiologic deterioration.

The term burnout had not been used as effectively as it has in the past several 
years. The concept of healthcare workers struggling mentally and physically due to 
the taxing trials and tribulations of their occupation was often overlooked as hospi-
tals overflowed. The COVID-19 pandemic brought to light the seriousness of well-
being and the cycle which had perpetuated physicians’ mental and physical 
deterioration for decades.

�Coping Mechanisms at the Individual Level

Physicians have long learned to utilize coping mechanisms to deal with the fast-
paced and demanding environment they work in. Coping mechanisms are regarded 
as either problem-focused, which aims to change the climate causing stress, or 
emotion-focused, which aim to manage the emotional response one has to the 
stressor. Wellness among physicians has been studied to be maintained by a certain 
element of psychological resilience, a “process of positive adaptation in the face of 
adversity that can emerge at different life stages depending on the situation” [15]. A 
study by O’Dowd et al. showed that for some, the positives of their work-life, such 
as the patient-doctor relationship, is enough to provide them with the resilience to 
productively function. Job satisfaction is considered to be a major protective factor 
for those experiencing burnout and provided immense gratification as it often repre-
sented medical efficacy at the hands of the physician. The study also detailed other 
“resilience strategies” or protective practices that physicians often utilize to protect 
their mental health such as engaging in leisurely activities, leaving work at work in 
order to have protected home time, and knowing when to ask for and receive help. 
A key component of psychological resilience (PR) found in the study was maintain-
ing boundaries with patients and developing interests outside of medicine.

Coping mechanisms are not always healthy and sometimes destructive. It has 
been reported that 45% of physicians cope with burnout by isolating themselves 
from others, 33% turn to junk food, 25% turn to alcohol, and 20% turn to binge eat-
ing, while 6% of others turn to tobacco, prescription drugs, or marijuana [16]. 
Having unhealthy coping mechanisms perpetuates the cycle of burnout and undoubt-
edly sets up healthcare workers into seeking more readily available methods of 

K. Conrad and R. Saeed



249

relaxation. Additionally, because one of the issues at hand is the limited leisure time 
physicians have, they are more likely to seek out quick outlets to decompress rather 
than implore the more time-consuming methods of building psychological resilience.

In response to these factors, healthcare workers must be educated on the conse-
quences of utilizing quick-fix unhealthy coping mechanisms and how to incorporate 
simple changes into their daily lives in order to reduce mental baggage. Making 
changes at an individual level solves only one side of the problem, but it is essential 
as it provides a self-owned level of protection for inevitable times of struggle as well 
as during unexpected worldwide health crises such as the COVID-19 pandemic.

�System-Level Promotion of Physician Wellness During 
the COVID-19 Pandemic

In order to truly address the issue of physician burnout and foster an environment of 
wellness, change must not only occur at an individual level but at a systemic level 
as well. Healthcare systems must start taking ownership of the health of their 
employees and prioritizing a safe mental working environment. It has been reported 
by many public health experts that supporting the mental well-being and resilience 
of frontline healthcare workers is not just a good business practice; it is imperative 
to ensure global recovery from the COVID-19 pandemic [17].

In the recent pandemic, several system-wide development of protocols were 
found to be essential. This includes adequate storage and display of PPE. There 
should be crisis training for explaining accurate current information of the disease. 
Risk of contagion and ways of protections should be clearly demonstrated. An effort 
should be made to establish systemic diagnostic and treatment protocols and 
updated in a timely manner. This includes appropriately evolving guidelines for pal-
liative care [4].

Encouraging conversation with colleagues and sharing stories about emotional 
and physical burdens faced by physicians could be helpful in reducing feelings of 
isolation and loneliness. Physicians may be initially resistant to this concept, and 
many early efforts were met with little participation. Attitudes can change with sys-
tem support.

These efforts should be supported by administrations utilizing federal funding to 
provide support groups and therapy, either using social media or telemedicine. This 
will ensure that it is easily accessible [18]. Consequently, normalizing conversations 
around emotions like grief and guilt, especially during public health emergencies, is 
imperative to providing support. Not only does emotional support need to be acces-
sible, but it should be provided without consequences. Sufficient protected time off 
should be given so that healthcare workers are not left struggling to choose between 
their mental health and work. Encouraging things such as individualized emotional 
support plans has been suggested as mental health needs differ from person to 
person [17].
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�The Agency for Healthcare Research and Quality (AHRQ) 
Guidelines for Emergency Providers of Healthcare

Other than reducing stress, it is important to understand that the entire system must 
be reworked in order to address the factors which led to burnout initially. The 
Agency for Healthcare Research and Quality, a division of the United Sates 
Department of Health and Human Services, determined some clinician-chosen 
interventions which would help make the workplace more satisfactory and reduce 
burnout in times of normal and emergent situations. These interventions included 
scheduling monthly provider meetings which focused on work issues or clinical 
topics and enhancing team functioning through depression screening quality 
improvement projects. This would engage office staff, enhance teamwork, and 
reduce the pressure on physicians to be responsible for all aspects of care. It was 
also suggested that medical assistants enter patient data into electronic health 
records, track forms, and send faxes to give doctors more face-to-face time with 
patients [8].

Other suggested interventions include hiring floating clinicians which could 
assist in covering unexpected time off for those who need it, ensuring enough time 
during the day for physicians and residents to address required documentation, and 
entering data into the electronic health record [8]. Offering flexible or part-time 
work schedules to those who requested it is also thought to be beneficial [8].

Although somewhat more difficult to implement in times of emergency, when 
community needs overwhelm hospital capacity, the AHRQ also suggested develop-
ing a backup force of healthcare workers that would be readily available to take on 
the pressures that hospital workers cannot handle. This could include retired physi-
cians, nurses, and students close to graduation. The point of such backup workers 
would be to prepare for catastrophic events which bring on masses of patients, simi-
lar to what happened in the early days of the COVID-19 pandemic. Many such plans 
were enacted at healthcare facilities and may serve as a template for future relief 
efforts.

During emergency times, use of military resources should be considered includ-
ing workers, hospitals, and potentially even ships that be incorporated as needed. 
This may include military-style triage that could also help streamline patient 
care [17].

At the minimum, during this pandemic healthcare workers need clear instruc-
tions, up-to-date information, adequate PPE, screening tests, logistical support, 
transport, accommodation, education, and dissemination of reliable advice on stress 
management from their respective institutions [6].

Formal training is needed in meeting the emotional needs of not only patients but 
families as well. This includes both their emotions and physical needs, which is 
critical for ensuring both the caregivers and the patients are equally attended to. If 
possible, shorter shifts allow for physicians to have adequate rest and have been 
shown to reduce attentional failures by 18% [17]. It has been found that interven-
tions, whether through mindfulness training or through workplace reprogramming, 
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reduced overall burnout from 54% to 44%, emotional exhaustion from 38% to 24%, 
and depersonalization from 38% to 34% .[19].

Importantly, it has never been a better time for healthcare professionals to 
develop team building skills. Unit cohesion has been found to promote social sup-
port, facilitate help-seeking, and reduce the stigma of stress which in turn improves 
coping adaptation and fosters resilience [20].

�System Solutions: Establishing a Chief Wellness Officer

The National Academy of Medicine and other professional societies have called for 
system-level interventions to promote clinician well-being. In response to this, 
many healthcare organizations (HCOs) have introduced a new senior leadership 
position seen in other industries—the healthcare chief wellness officer (CWO). 
During the pandemic this has proven to be a highly influential position. By incorpo-
rating CWOs into the emergency command structure, these HCOs have been able to 
rapidly identify and address healthcare worker needs throughout the pandemic. The 
CWO enables efforts to proceed in focused and efficient manner. Unproven mental 
health interventions can often be time-consuming with little return. A centralized 
office allows for the constant review and modification of initiatives.

The CWOs at a number of institutions played an important role in understanding 
and addressing the real time concerns of the healthcare workforce. This has occurred 
by on site interviews and rapidly deployed surveys. For many HCOs the CWOs is 
not seen as a luxury but a necessity in retaining and efficiently utilizing a limited 
workforce. It is vital to have a single point person accountable for implementing the 
various interventions mentioned in this chapter. Academic institutions have utilized 
them as well to meet the unique needs of medical students and residents in training.

It has been suggested that the first goal of the chief wellness officer position is 
shifting the organizational framework from promoting the triple aim of healthcare 
of improving patient experience, reducing cost, and improving population health to 
embracing the quadruple aim which prioritizes organizational efforts to improve the 
well-being of the healthcare team. The pandemic will certainly define and advance 
this objective. This is reflected by the increasing numbers of academic articles being 
produced by CWOs and hopefully will continue to grow in the future.

�Conclusion

Burnout among physicians is not a new issue. Prior to the pandemic, it affected one 
in every two US physicians [11]. It must not only be addressed during pandemics 
but daily due to its effect on millions worldwide and its inevitable path to serious 
consequences, including suicide. The more healthcare workers are ignored and dis-
missed, the harder it will be for this group to provide adequate care for patients. This 
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inevitably will lead to a tragic cycle where neither the patient nor the caregiver can 
form sustainable relationship. To ensure there is adequate healthcare in a post-
pandemic world, the system must change by proactively addressing healthcare 
workers’ mental health needs. A new paradigm must be developed that does not 
accept that providers are immune to stress and mental health is consider as essential 
in maintaining sustainability among all working in patient care.

Key Points
•	 The COVID-19 pandemic has drastically affected the mental health of healthcare 

workers in all specialties, increasing the incidence of depression, anxiety, and 
insomnia due to lack of PPE, fear of spread, helplessness of treatment, and the 
emotional weight of mass casualty.

•	 Burnout is a long-term stress reaction characterized by emotional decline, deper-
sonalization, and loss of confidence that had been afflicting healthcare workers 
long before the COVID-19 pandemic and played a large role in amplifying their 
mental and physical distress.

•	 Change must occur on an individual and systemic level, including hospital 
administration and government funding to ensure physicians, residents, and 
nurses have appropriate shift hours, rest time, access to therapy, and adequate 
backup staff and crisis plans to take over when hospitals become overwhelmed.

•	 Many healthcare organizations have introduced a new senior leadership position 
seen in other industries—the healthcare chief wellness officer. This single point 
person can coordinate and maximize wellness efforts in real time.
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Chapter 17
LGBTQ Healthcare Issues

Leise Knoepp and Olivia Mirabella

Members of the LGBTQ+ community are diverse and definitions are evolving. 
Some may fall in multiple of these categories, as noted in Table 17.1, while others 
do not strictly fit in any. Each patient should be treated as an individual with their 
own unique needs, history, and identity, while keeping in mind the overall health-
care challenges that face the LGBTQ+ community.

�Epidemiology of LGBTQ+ and Healthcare

Recent polling estimates that 5.6% of the American population identifies as 
LGBTQ+, which is more than 1% higher than previous estimates from 2017. More 
specifically, these percentages are higher among younger people, and the data for 
Generation Z (people aged 18–23 in 2020) shows that one in six people identify as 
LGBTQ+ [2]. As this percentage increases, a growing number of physicians and 
healthcare workers are going to be involved in the care of patients identifying as a 
part of this group. Therefore, it is important to understand this population’s unique 
medical needs and relationship with the healthcare system.

Individuals identifying as LGBTQ+ are more likely to experience discrimination 
in healthcare settings as compared to their cisgender and heterosexual counterparts, 
and as many as 70% of transgender people and 56% of lesbian, gay, or bisexual 
people report experiencing discrimination when pursuing healthcare [3]. Not only 
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does this negatively impact the LGBTQ+ faction, but witnessing these negative out-
comes can promulgate similar fears within the greater community. In fact, distrust 
of biased medical professionals can propagate avoidance of healthcare, with a 2018 
study noting that 23% of LGBTQ+ people eschewed healthcare all together due to 
the fear of being mistreated [4].

Paucity of health insurance also plays a role limiting healthcare access for 
LGBTQ+ people, and the transgender faction is most impacted, as they are less 
likely to have insurance than their cisgender counterparts, even after controlling for 
sociodemographic factors [5]. Those who are insured still often face additional bar-
riers, including adequate cost coverage of hormone therapy and gender-affirming 
surgeries.

Although many social determinants of health are not unique to the LGBTQ+ 
population, some are seen at disproportionate rates. These include prevalence of 
mental health disorders, sexual assault and domestic violence, homelessness, and 
certain health conditions. In fact, LGBTQ+ people are two times more likely to be 
diagnosed with a mental health disorder, the most common of which are depression, 
anxiety, and substance misuse. Overall, suicidal ideation rates are higher in the 

Table 17.1  Definitions

LGBTQ+ An abbreviation for lesbian, gay, bisexual, transgender, and queer. The 
addition of the “+” allows for the inclusion of other identities along the gender 
and sexual spectrums

Gender A social construct used to classify a person as a man, woman, or some other 
identity. Fundamentally different from the sex one is assigned at birth, gender 
encompasses a set of social, psychological, and emotional traits, often 
influenced by societal expectations

Queer This term can include, but is not limited to, gay, lesbian, bisexual, transgender, 
intersex, and asexual people and has different meanings to different people. 
Some still find it offensive, while others reclaim it to encompass the broader 
sense of history of the gay rights movement. “Queer” can also be used as an 
umbrella term like LGBT, as in “the queer community”

Sex Defines a categorization based on the appearance of the genitalia at birth
Sexual 
orientation

Defines an enduring emotional, romantic, or sexual attraction. Sexual 
orientation is fluid

Transgender This is used most often as an umbrella term, but some commonly held 
definitions include (1) someone whose gender identity or expression does not 
fit (dominant-group social constructs of) assigned birth sex and gender. (2) A 
gender outside of the man/woman binary. (3) Having no gender or multiple 
genders

Transfeminine This is a term used to describe an individual assigned male sex at birth 
(AMAB) but who identifies with a more feminine gender

Transmasculine This is a term used to describe an individual assigned female sex at birth 
(AFAB) but who identifies with a more masculine gender

Source: [1]
Disclaimer: members of the LGBTQ+ community are diverse. Some may fall in multiple of these 
categories, while others do not strictly fit in any. Each patient should be treated as an individual 
with their own unique needs, history, and identity, while keeping in mind the overall healthcare 
challenges that face the LGBTQ+ community
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LGBTQ+ population as compared to their non-LGBTQ+ counterparts, with the 
highest rates in transgender and adolescent contingent [6]. While mental health dis-
orders may reported at a higher frequency in this population, it is important to 
understand that identifying as LGBTQ+ is not a mental health disorder, and not all 
within this group will have mental health diagnoses.

Members of the LGBTQ+ community are at 120% higher risk of facing home-
lessness during their lifetime compared to heterosexual and cisgender individuals 
[7], and there is a higher rate among younger members. This higher prevalence of 
homelessness may be impacted by the often deficient social support commonly 
faced by the LGBTQ+ population.

Sexual assault and intimate partner violence are reported at higher rates among 
certain members of the LGBTQ+ community, with transgender and bisexual con-
stituents affected most commonly. Lamentably, nearly half of transgender people 
will experience assault in their life [8].

Many members of the LGBTQ+ community also identify with a minority group, 
which may compound existing healthcare disparities and barriers to care. 
Considering this, as well as the other aforementioned inequalities, it is crucial that 
healthcare professionals understand the unique needs and challenges of the 
LGBTQ+ community to improve quality of care and the relationship between pro-
viders and members.

�Creating a Safe Space for LGBTQ+ Patients

Making patients feel safe, heard, and comfortable is an important part of all aspects 
of healthcare and patient interactions. With patients who have historically experi-
enced discrimination, such as LGBTQ+ individuals, this becomes even more impor-
tant, beginning from the first moment of care.

�Environment

Whether a patient is scheduling an outpatient appointment or arriving for inpatient 
hospital admission, initial interactions are vital to ensuring patient trust and com-
fort. Accordingly, members of the LGBTQ+ community have reported that their 
impression of the quality of healthcare they receive is influenced by the environ-
ment in which it takes place [9].

In the clinic setting, visual cues, including reading materials and informational 
pamphlets on LGBTQ+ topics, can help make patients feel more comfortable and 
welcome. Many places may choose to have nondiscrimination statements posted or 
pride symbols displayed, and in both clinic and hospital settings, designating rest-
rooms as gender-neutral is important. Training all staff to use correct names and 
pronouns when communicating with patients and ensure patient confidentiality can 
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also help create a more trusting atmosphere, allowing medical care to regain pri-
mary focus of the visit.

Not only do patients risk facing discrimination from healthcare providers, but 
they may experience discrimination from other patients, as well. Thus, care and 
consideration should be taken if placing patients in shared rooms, especially those 
with shared bathrooms. For example, a transmasculine individual who requires cer-
vical cancer screening may feel uncomfortable in the waiting area of a gynecolo-
gist’s office. Appropriate measures to alleviate this unease, such as performing 
testing a more gender-neutral environment (a primary care physician who performs 
screening) or scheduling the patient as the first or last appointment of the day to 
avoid peak traffic hours, should be made to help encourage compliance with preven-
tive health measures.

�Forms and Documentation

Similarly, using nondiscriminatory forms and documentation is important. Patients 
who do not perceive correct representation in this format may feel more uncomfort-
able and be deterred from seeking care. Inclusive documentation provides space for 
legal and preferred names, sex, and gender identity. Notation of preferred and legal 
information is necessary and respectful, as a patient may not have changed their 
preferred identifying information legally and it may not match their legal informa-
tion. This distinction not only helps validate patient identity, but it also helps avoid 
any confusion among staff and providers.

�Introductions, History Taking, and Vocabulary Use

Using a patient’s correct preferred pronouns is one of the most effective ways to 
show a patient respect and help make them feel comfortable. Medical professionals 
who are not regularly working with LGBTQ+ patients may not be as aware of this 
practice, and there are some strategies to simplify and standardize this process. A 
simple introduction such as “Hello, my name is Dr X. My pronouns are she/her/
hers. How do you prefer to be addressed?” can be extremely useful. It is demonstra-
tive that the provider understands the importance of defining this nomenclature and 
further validates the patient. Visibly designating preferred provider pronouns on 
hospital badges or as wearable stickers/pins can also convey inclusivity [10].

Aside from pronouns, providers should also be mindful of general vocabulary 
used during conversation. One strategy to insure this is mirroring the language used 
by the patient. For example, if a patient uses the terms “partner” or “spouse,” the 
provider knows the patient is comfortable with that specific terminology. During 
uncertain situations, like transmasculine patients who still require breast and cervi-
cal screening, using gender-neutral terms is usually acceptable. To increase patient 
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comfort and compliance, one should also avoid gender-specific labeling of exam 
components, like “well-woman exam.” Use of preferred terminology is also impera-
tive when referring to body parts. For example, using a gender-neutral term like 
“chest” when discussing breast screening may be more agreeable for patients. 
However, when in doubt, asking the patient their preferred vocabulary, can easily 
clarify the situation in a respectful manner.

When obtaining a medical history from transgender patients, there are several 
things to keep in mind. Care should focus on attending to patient’s physical, mental, 
and social health needs and well-being while respectfully affirming their gender 
identity. For example, older terms such as “sex reassignment” should be avoided. 
Asking open-ended questions can build rapport while gaining relevant medical 
information. For example, asking a patient to describe any gender-affirming care 
they have had allows them to better steer the conversation with their own words and 
language. Likewise, when more specific clarification is needed, it can be helpful to 
explain why that information is relevant. For example, in trying to decide if a pap 
smear needs to be considered during your exam, one might ask, “To help me know 
if we need to be screening you for certain types of cancer, would you mind telling 
me if you have a cervix?” Phrasing questions in such a way both demonstrates 
medical relevance and may feel less confrontational. Thorough documentation of 
all response details is important both for continuity and preventing the patient from 
having to answer potentially distressing questions multiple times. Thus, as with any 
patient, once initial gender-specific information is recorded, subsequent encounters 
usually only require review of previously recorded details, increasing overall patient 
comfort with the visit.

When treating the LGBTQ+ population, there are certain aspects of history that 
are especially important to obtain, and physicians should be aware of these. Due to 
the higher prevalence of depression, suicidal ideation, and domestic abuse among 
this group, a careful social history should be recorded, and specific screening should 
be implemented when appropriate. This can help identify any barriers to care and 
assess needed follow-up and referrals. To better facilitate these needs, LGBTQ+ 
care, as with many emerging healthcare models, is likely to be multidisciplinary, 
and a typical care team may include endocrinologists, surgeons, psychiatrists, coun-
selors, social workers, primary care providers, and others.

�Special Considerations for the LGBTQ+ Patient

�Hormone and Other Gender-Affirming Therapies

Hormone therapy may be part of gender-affirming care, and adeptness in this man-
agement or referral to a managing specialist is imperative, as hormone therapy can 
help LGBTQ+ patients achieve gender-specific goals. The following sections will 
discuss different types of hormone therapy, potential side effects, and consider-
ations of these treatments in the hospital setting. As with any therapy, it is important 
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to review the benefits, risks, and alternatives of hormone therapy and to obtain 
informed consent before initiating treatment.

�Estrogen

Estrogen may be requested and prescribed as part of feminizing hormone therapy. 
Estradiol (17-beta estradiol) is the most widely utilized form and can be administered 
in a variety of ways: transdermal patches/sprays/creams/gels, oral or sublingual tablets, 
or injections. Other estrogen formulations, such as ethinyl estradiol, carry increased 
risks of adverse events, like venous thromboembolism (VTE), and are not as com-
monly used. However, it is important to be aware that these forms do exist and of their 
potential risks [1, 4]. As any estrogen therapy may increase risk of thromboembolic 
events, behaviors that can potentiate these risks, like tobacco use, should be addressed, 
and lifestyle modifications, like smoking cessation, should be encouraged [1].

Additionally, the following are considerations for hospitalists treating transfemi-
nine patients on estrogen therapy [1]:

•	 Active sex hormone-sensitive cancer is a contraindication to estrogen therapy.
•	 Side effects of estrogen include new or worsening migraines, exacerbation of 

already-present autoimmune conditions, hot flashes, mood changes, and 
weight gain.

•	 Transdermal estrogen has been shown to have lower risk of VTE compared to 
oral medication and should be used when possible in those with risk factors.

•	 Having a history of VTEs (personal or family) is not a frank contraindication to 
estrogen therapy in transfeminine patients, but risk of VTE may increase with 
estrogen use. Therefore, risks and benefits should be weighed, and modifiable 
risk factors should be adjusted when possible. Pathways for managing VTE in 
transfeminine patients estrogen therapy can be found through University of 
California, San Francisco’s Transgender Care and Treatment Guidelines: https://
transcare.ucsf.edu/guidelines/feminizing-hormone-therapy.

•	 Patients presenting with a VTE may have estrogen therapy held during the acute 
treatment, but it can be resumed after weighing risks and benefits with the patient.

•	 Patients in hypercoagulable states on estrogen therapy can choose to stay on 
estrogen therapy and can be managed with standard anticoagulation protocols 
either episodically or long term.

�Anti-Androgens

Another treatment commonly used in the transfeminine patient population is the 
anti-androgen class of medications, which block or reduce the masculinizing effects 
of testosterone and may be used if patients want or need to avoid estrogen therapy. 
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Examples include the potassium-sparing diuretic spironolactone; 5-alpha reductase 
inhibitors, like finasteride and dutasteride; and gonadotropin-releasing hormone 
(GnRH) analogues. Any patient taking spironolactone may experience limited poly-
dipsia, polyuria, and orthostasis because of the diuretic effects. Hyperkalemia, due 
to the potassium-sparing mechanism, can be a more significant issue with spirono-
lactone treatment, but this outcome may be reduced by avoiding this treatment in 
those with renal insufficiency. Five-alpha reductase inhibitors are usually reserved 
as second-line agents, as they achieve less feminization due to mechanism of action 
but may be used due to patient preference or in those unable to tolerate spironolac-
tone. GNRH analogues have some anti-androgen use but are mainly used for puber-
tal delay in transgender adolescents [1].

�Testosterone

The use of testosterone is a common part of masculinizing hormone therapy, and 
preparations of testosterone approved in the United States are identical to human 
testosterone. Routes of administration of testosterone include subcutaneous and 
intramuscular injection and topical creams, patches, and gels.

Concerns have been raised about the impacts of testosterone on the cardiovascu-
lar system and lipid profiles, but the data from studies have shown mixed results. 
Alterations of lipid profiles (increased LDL and triglycerides and decreased HDL) 
have been observed, but these changes do not correlate with an overall increased 
risk of cardiovascular disease and mortality [11].

Important considerations for hospitalists with transmasculine patients on testos-
terone include [1]:

•	 Active sex hormone-sensitive cancer is a contraindication to testosterone therapy.
•	 Hemoglobin and hematocrit (H&H) should be considered in the context of the 

patient’s testosterone level and menstrual status, rather than standard gender-
specific ranges. The H&H for a transmasculine man with cessation of menstrua-
tion and a physiological testosterone level should be within the normal 
cis-male range.

•	 The cis-male upper limit of normal should be used for interpretation of creatinine 
and alkaline phosphate, with no defined lower limit of normal.

•	 Patients with underlying polycystic ovary syndrome may have increased symp-
toms and increased insulin resistance.

•	 Side effects of testosterone include new or worsening migraines, changes to 
autoimmune conditions, mood changes, and hair loss.

•	 Pregnancy is possible and cannot be missed in patients taking testosterone and/
or with cessation of menstruation.
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�Lesbian, Gay, and Bisexual Care

There are certain conditions and risk factors that are seen at higher rates in the les-
bian, gay, and bisexual (LGB) population specific to men who have sex with men 
(MSM) and women who have sex with women (WSW). Awareness of these is 
important in the care of these patients. Many of these risks may be related to societal 
minority status and increased by previous negative healthcare experiences.

Women who have sex with women [12, 13]:

•	 Lower rates of human papillomavirus (HPV) vaccination
•	 Lower rates of regular HPV/Papanicolaou testing
•	 Lower rates of breast cancer screening
•	 Increased rates of obesity
•	 Increased rates of mental health disorders (anxiety and depression)
•	 Increased rates of smoking, alcohol, and illicit drug use

The guidelines for breast and cervical cancer screening of WSW are the same as 
all other women. In theory, due to the higher prevalence of nulliparity, obesity, and 
smoking and the lower rates of hormone-based contraception, there may be a higher 
risk of ovarian cancer; however, at this time, there are no additional, recommended 
screenings for ovarian cancer in this population [14].

Men who have sex with men [12, 15]:

•	 Increased rates of sexually transmitted infections (human immunodeficiency 
virus, gonorrhea, chlamydia, herpes, syphilis)

•	 Increased risk of HPV
•	 Increased risk of hepatitis A and B
•	 Increased rates of mental health disorders (anxiety, depression, and eating 

disorders)

Due to these increased risks, it is recommended that MSM patients receive 
immunization for hepatitis A and B. These individuals are also eligible for the HPV 
vaccination [16].

�Incorporating LGBTQ+ Education into Medical School, 
Residency, and Other Allied Health Professional Training

Formally educating healthcare providers about the needs and challenges faced by 
the LGBTQ+ community is a starting point for addressing healthcare disparities. 
After completion of education, healthcare professionals are responsible for imple-
menting this into daily patient care. This comes with continued practice and review, 
which may be an area continuing education that needs improvement.

A 2018 study which surveyed 308 primary care physicians in the United States 
found that 85.7% of those surveyed were willing to provide care to transgender 
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people; however, only 68.6% felt capable of providing care, and 47.9% reported 
feeling they lacked training in transgender health [17]. Similarly, a study of 658 
medical students in New England found that 92.7% of students felt comfortable 
treating sexual minority patients, but only 76.7% felt competent [18]. Studies like 
these show the problem seems to stem more from a lack of knowledge than inten-
tional discrimination. Therefore, increased education and training regarding the 
care of LGBTQ+ patients is needed to help those physicians who want to provide 
care prepare to do so.

While incorporating LGBTQ+ curriculum is important, it is also important to 
remember that LGBTQ+ individuals will exist in the healthcare system outside 
LGBTQ+ specific needs. For this reason, there have been recent recommendations 
by experts in the field to integrate LGBTQ+ patient care strategies throughout the 
whole of medical education [19].

With the recent increase in the number of LGBTQ+ identifying individuals, there 
has never been a better time to start focusing on improving the care of these patients. 
Healthcare providers need to take initiative in learning about this population and 
make strides in reducing the disparities and discriminations that have impacted 
them and, thus, their medical care.

Key Points
•	 Being aware of the social determinants and relationship with the healthcare sys-

tem, the LGBTQ+ population can help physicians address barriers to care.
•	 Creating a welcoming, safe, and judgment-free environment is an important part 

of healthcare, especially for the LGBTQ+ population.
•	 Knowing the common risk factors, side effects, and changes (i.e., laboratory val-

ues) that may be associated with different hormone therapies can help providers 
optimize management of patients on these treatments. Likewise, it is important 
to weigh the risks and benefits of any therapy with a patient’s input and 
understanding.

•	 LGBTQ+ patients face the same health problems as cisgender and heterosexual 
patients.
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Chapter 18
Racial Disparities in Healthcare

Veronica Gillispie and Ryan Abrigo

�Introduction

Racial disparities in medicine have been acknowledged for decades and continue to 
persist across healthcare systems. These disparities appear throughout every domain 
in medicine, from heart disease to maternal mortality. Multiple factors influence the 
rise of racial disparities in healthcare, including racism, discrimination, unequal 
healthcare access, income inequality, and social determinants of health. Efforts have 
been made to try to reduce the amount of racial disparity seen in hospitals, but the 
disparity still exists in many areas.

�Reported Disparities

Minority groups face disparities in many domains, including morbidity, mortality, 
and prevalence of various diseases. The Center for Disease Control published a 
2013 report detailing the health disparities of different groups. The report found that 
people of color are more likely to suffer from hypertension, diabetes, asthma, HIV/
AIDs, and tuberculosis. Infant mortality rates are statistically higher in Black 
Americans, Hispanic Americans, and Native Americans than White Americans. In 
self-reported surveys, minority groups were more likely to self-report poorer health 
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ratings and increased days of feeling physically unwell [1]. A literature review con-
ducted by the Institute of Medicine [2] stated that minority patients are less likely to 
receive necessary medical services when compared to White patients. The National 
Healthcare Quality and Disparities Report by the US Department of Health and 
Human Services found that Black Americans, Native Americans, Alaska Natives, 
and Hispanic Americans all received worse quality of care than White Americans [3].

A literature review conducted by the Veteran’s Health Administration reported 
that most studies comparing Black American and White American veterans found 
similar or worse mortality in Black American veterans [4]. The Veteran’s Health 
Administration found that mortality disparities for Black American veterans existed 
in a number of areas, including chronic kidney disease, diabetes, HIV/AIDS, stroke, 
and colorectal cancer [4].

�Cardiovascular Disease

Cardiovascular disease is currently the leading cause of death in the United States. 
Rates of cardiovascular disease are known to be higher in minority groups, espe-
cially Black Americans. The premature mortality rate, defined as a measure of unful-
filled life expectancy, of cardiovascular disease including heart attack and stroke was 
highest in Black Americans out of all races [3]. Black Americans also have the high-
est rates of hypertension of all ethnic groups [5]. Black Americans are twice as likely 
to have strokes as non-Hispanic White Americans [6]. Ethnic minorities overall have 
higher rates of coronary artery disease, myocardial infarction, and death from acute 
coronary syndrome [6]. Minority patients have also been shown to be less likely to 
be treated with potentially lifesaving treatments such as percutaneous coronary 
intervention and angiography [6]. Among Asian American patients, some subgroups 
including Asian, Indian, and Filipino men had higher mortality burdens of hyperten-
sion and strokes [7]. Native Americans and Alaska Natives are more likely to have 
coronary artery disease and hypertension than White Americans [8].

�Diabetes

Compared to White Americans, the prevalence of diabetes mellitus is higher across 
minority groups including Black Americans, Hispanic Americans, Asian Americans, 
and Native Americans [9]. Individuals in minority groups with diabetes are more 
likely to develop complications and require lower limb amputations than nonminority 
groups [9]. These complications often lead to significant disability in these patients.

�Breast Cancer

Breast cancer is the one of the most common and second most deadly cancer suf-
fered by American women. Technological and medical advances in screening, 
detection, and treatment for breast cancer have helped reduce morbidity and 
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mortality; there still appears to be disparities when comparing minority groups to 
nonminority groups. White American women are actually the most likely group 
to be diagnosed with breast cancer; however, Black American women have 
higher rates of death from breast cancer [10]. While many confounders may 
explain this disparity, one theory is that lack of access to mammography and 
breast cancer treatment may be leading factors [11]. Hispanic women appear to 
have a lower incidence of breast cancer than White women, but it has been shown 
that breast cancer is often diagnosed at an advanced stages compared to White 
women [10].

�HIV/AIDS

Racial disparities are seen in HIV/AIDS diagnoses, with Hispanic American and 
Black American groups having the highest rates of HIV infection [12]. Some posit 
that these groups are more likely to engage in risky behaviors than other groups, but 
studies offer data to dispute this belief. In a study of young Black American and 
Hispanic American adults, behavioral patterns and risk engagement alone were not 
enough to predict HIV risk Williams et al. [12]. HIV-positive Black Americans are 
also less likely to be treated with antiretroviral therapy and prophylaxis for pneumo-
cystis jiroveci (PCP) infection [13].

�Analgesia

In regard to analgesia, minority patients’ pain is often dismissed or undertreated 
when compared to White patients. This racial disparity has been noted in numer-
ous studies and in both acute and chronic care settings. In one study, Black 
American patients with fractures were less likely to receive analgesics in the 
emergency department when compared to White American patients [5]. Another 
study looking at emergency department patients with kidney stones showed that 
Black American and Hispanic American patients were less likely to receive opioid 
analgesia than White American patients [14]. An Oregon study found that Hispanic 
American and Asian American patients who requested ambulances for trauma 
were less likely to have their pain assessed by providers, and all minority patients 
in this study were less likely to be given analgesics for trauma [15]. Regarding 
chronic noncancer pain, Black American patients in the Veteran’s Affairs system 
were less likely to be treated with opioids than White Americans [16]. Regarding 
pregnancy and delivery, Black American and Hispanic American women were less 
likely to be given epidural analgesia [17]. The factors that contribute to these 
racial disparities in analgesic treatments are undoubtedly complex. The extensive 
literature on this topic proves that this is a problem that has always been present 
and continues to persist in our healthcare system. Provider attitudes, bias, and 
systemic policies must be researched and explored further in order to address 
this issue.

18  Racial Disparities in Healthcare
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�Provider Bias

Bias of healthcare professionals toward patients is a serious concern and known 
contributor to racial disparities. Although most providers believe bias is immoral 
and wrong, they may not always be able to recognize their own biases and preju-
dice. A provider’s conscious and unconscious thoughts may ultimately affect their 
behaviors and judgment toward others, including their patients. For example, a pro-
vider may unconsciously believe a minority patient is less competent or more likely 
to abuse prescription drugs and thus will be less willing to prescribe a strong anal-
gesic to minority patients.

A systemic review of healthcare literature found that implicit bias is prevalent in 
US healthcare providers, as providers tend to have positive attitudes toward White 
Americans and negative attitudes toward people of color [18]. Other studies found 
evidence that patient-physician communication differs between White and minority 
patients.

One study by Johnson et al. showed that physicians were more verbally domi-
nant, less patient-centered, and less likely to ask for patient input regarding treat-
ment plans when talking to Black American patients compared to White American 
patients. In addition, Black American patients and their physicians both displayed 
reduced levels of positive affect compared to the White American patients and their 
physicians [19].

Oliver et al. conducted another study exploring physician bias where researchers 
surveyed physicians who were given case scenarios involving patients with severe 
osteoarthritis. The patients in the scenarios were virtually identical aside from race, 
with some patients being White and others Black. The study found that physicians 
believed that the Black patients were less medically cooperative than the White 
patients. While this study did not show that biases predicted different treatment 
recommendations, the authors suggest that implicit bias may still affect treatment 
decisions in the real world [20]. An additional study published in Academic 
Emergency Medicine found that physicians, especially White physicians, tended to 
have an implicit racial bias in favor of White patients and were more likely to treat 
White patients for a myocardial infarction than Black patients with thrombolysis 
[21]. In contrast to the last study, this study found a tangible difference in treatment 
plans based on the patient’s race.

These studies show that the field of medicine is not immune to bias and that this 
bias can be quantified and visualized at least somewhat. More efforts should be 
made to help healthcare professionals acknowledge and challenge their biases, as 
these biases may be directly harmful to patient care.

�Access to Health Insurance

One example of socioeconomic disparity can be seen in health insurance coverage. 
Black American and Hispanic Americans have been shown to have lower insurance 
coverage rates compared to non-Hispanic White Americans [22]. Minority groups 
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are also more likely to work in lesser paying jobs where they are often offered sub-
standard health insurance benefits [23]. With less access to comprehensive health 
insurance, minority individuals may be more hesitant to seek medical care for both 
preventative health and acute conditions requiring hospitalization. Over time, this 
lack of insurance can cascade to disability and death for thousands of minority 
Americans.

Children of minority groups also have higher rates of being uninsured. Hispanic 
American children and Black American children are twice as likely to be uninsured 
when compared to non-Hispanic White children [24].

�Poverty

Poverty is another factor that must be acknowledged when addressing racial dispari-
ties. It is known that minority groups suffer from poverty at significantly higher 
rates than nonminority groups. The US Census Bureau reported that 18.8% of Black 
Americans, 15.7% of Hispanic Americans, and 23% of Native Americans had 
incomes below the poverty line in 2019 [25]. In contrast, the census bureau reported 
that only 7.3% of White Americans fell below the poverty line. Poverty hinders 
one’s access to health education, healthy food, transportation to medical appoint-
ments, health insurance, and safe housing. The effects of poverty often commence 
in childhood and may have lasting effects throughout life. Children living in poverty 
have worse medical outcomes and have higher rates of conditions such as obesity, 
asthma, and learning disability [26]. One recent study by Taylor et al. found that 
childhood poverty may even cause structural changes to the brain during develop-
ment [27]. In that study, decreases in prefrontal and hippocampal volume were 
observed in children living in poverty, based on their neighborhood disadvantage 
including areas of greater unemployment, lower levels of education, percent living 
in poverty, and controlled for household income [27].

At least some degree of racial disparity in hospital medicine is directly or indi-
rectly linked to the socioeconomic inequalities seen in minority groups. The Pew 
Research Center reports that in 2016, White households had four times as much 
wealth in comparison to Black American families and three times as much wealth 
as Hispanic American families [28].

�Life Expectancy

There is an established relationship between income and life expectancy. One study 
by Taylor et al. found the gap of life expectancy between the richest 1% and poorest 
1% of individuals was a difference of 10.1 years for women and 14.6 years for men 
[27]. This study found that life expectancy decreased linearly as individual’s 
incomes fell and vice versa. As noted earlier, income and poverty disparity are exac-
erbated in minority groups, and thus income disparity may be a possible factor 
contributing to lower life expectancies in these groups [28]. Education is another 
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factor, and minority status combined with low education has been related to signifi-
cantly lower life expectancies [29].

�Notable Examples of Racial Disparities in Recent Years

�Black Maternal and Infant Health

In recent years, substantial racial disparities in maternal health and pregnancy have 
caused national attention. The CDC reports that pregnancy-related death rates for 
Black women are over three times that of White women in America [30]. In the 
CDC report, in women over 30, Black women had four to five times the rates of 
pregnancy-related deaths as White women. Hemorrhage and hypertensive disorders 
of pregnancy were more likely to cause maternal deaths in Black women than White 
women. For Black women with college degrees, the maternal death rate was 5.2 
times that of White women with college degrees. These disparities appear to be 
persistent and unchanging since at least 2007 based on CDC data [30].

�Racial Disparities in COVID-19

The COVID-19 pandemic has undoubtedly caused unprecedented stress and grief 
among the world. Many have been hospitalized or lost their lives due to COVID-19. 
In the United States, stark disparities have been identified in the way COVID-19 
affected minority communities.

In one retrospective cohort study conducted in Louisiana [31], researchers in the 
Ochsner healthcare system found that 76.9% of patients hospitalized with COVID-19 
and 70.6% of patients who died due to COVID-19 were Black American. 80% of 
patients who were given mechanical ventilation or critical care were Black 
American. Black Americans only comprise 31% of the patients in the Ochsner 
Health System, so these statistics may have appeared to show a sharp disparity in 
outcomes within this hospital system. However, when adjusting for differences in 
socioeconomic statuses and comorbid conditions, it was found that Black patients 
did not have a higher inpatient mortality compared to White patients. This study 
suggests that racial differences in COVID-19 outcomes may be due to multifactorial 
causes, including the types of jobs that minority groups work in possibly being 
more associated with increased person-to-person contact, socioeconomic statuses, 
and comorbid conditions that may affect minority groups disproportionately.

Another study found that 52% of COVID-19 diagnoses and 52% of COVID-19 
deaths were in counties with disproportionately Black American populations despite 
the fact that these counties make up around 20% of all US counties [32].

The racial disparities do not only affect Black American populations. In a 
New York study, it was found that Hispanic patients had two times the age-adjusted 
death rate from COVID-19 [33]. In the state of Arizona, Native Americans were 
found to make up 3% of COVID-19 cases and 18% of COVID-19 associated deaths, 
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despite making up only about 5% of the population. In Hawaii, native Hawaiians 
and Pacific Islanders are also disproportionately being affected by COVID-19 [34]. 
Asian Americans have faced prejudice and overt racism due to the so-called China 
flu, and some Asian subgroups are more susceptible to COVID-19 hospitalization 
and death compared to White American counterparts [35].

Socioeconomic disparity, structural racism, social conditions, and many other 
factors may explain why the COVID-19 pandemic is ravaging minority 
populations.

�What Can Be Done to Reduce Racial Disparities in Hospital Care?

To reduce racial disparities in medicine, changes must be made on both an individ-
ual personal level and systemic level. On an individual level, we must first acknowl-
edge the disparities and educate ourselves and fellow providers on them. Providers 
must be aware of their own internal biases and be encouraged to catch themselves 
and reflect on their thoughts when they realize their thinking may be biased. 
Providers should be encouraged to broaden their exposure to different cultures by 
meeting people of different backgrounds. Even simply delving into media from 
other cultures can help broaden cultural exposure. Staff must be encouraged to step 
up and speak out when they feel a patient is being unfairly treated. On a systemic 
level, online and in-person diversity training can help providers learn about biases 
and stereotypes. Policies should be made to help address health inequities by pro-
viding more health education and resources to minority groups in need.

Key Points
•	 Minority groups face racial disparities in a multitude of healthcare domains, 

including higher morbidity and mortality of certain diseases.
•	 Provider bias can contribute to racial disparities and should be addressed on both 

a personal and systemic levels.
•	 Socioeconomic disparities are one of the many factors contributing to racial dis-

parities in healthcare.
•	 Significant disparities in Black maternal and infant health have been known for 

decades and continue to persist.
•	 Racial disparities have contributed to disproportionate COVID-19 hospitaliza-

tions and deaths in minority groups.
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Chapter 19
Gender and Racial Disparities in Career 
Advancement in the United States

Anna Garbuzov, Jessica Koller-Gorham, and  Tamika Webb-Detiege

�Introduction
Medical education strives to create doctors who are compassionate, knowledgeable, 
and capable of delivering the best care to their patients. Employing the most quali-
fied people to become doctors is crucial to ensure excellent patient outcomes, yet 
women and minorities have been historically underrepresented as healthcare pro-
viders. Women now comprise 51.6% of medical school matriculants, but as the 
career ladder continues, women progressively compose a smaller percentage of 
leadership positions, comprising 46% of residents to only 18% of deans and 25% of 
full professors (Fig. 19.1) [1]. This discrepancy may be due in part to a lag as women 
catch up to men in leadership positions. In 2017, women surpassed men in medical 
school matriculants for the first time in history [2]. There are other factors at play 
though, and if no actions are taken now, this cycle can be perpetuated and allowed 
to continue for generations.

In addition to gender imbalance, physicians have faced prejudice based on race 
and ethnicity. In particular, Black physicians have faced discrimination in the work-
place throughout our history. They were prohibited from attending many White 
medical schools, had limited access to specialized training, and were often denied 
privileges at hospitals [3]. There continue to be racial and ethnic differences in the 
United States between the general population and the physicians who care for them. 
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Black, Hispanic, and Native American people constitute 30% of the general popula-
tion but only 10% of practicing physicians [4]. Conversely, 61% of the general 
population in the United States is White, and 79% of all full professors of surgery 
identify as White [5]. This gap exists across many medical fields; in 2018, only 
3.6% of full-time medical academic faculty in the United States were Black [6]. In 
2006, just 2.2% of physicians and medical students were Black, which is a smaller 
percentage than in 1910, when the Flexner Report was published (2.5%) [7]. This 
difference is particularly significant in certain fields, such as radiation oncology, 
where only 1.7% of full-time faculty were Black in 2018 [6].

Physicians from ethnic and racial minorities provide an important role in health-
care. They are more likely than their White counterparts to work in underserved 
communities and have minority patients seek out their care [5]. While Black new-
borns are twice as likely to die in their first year of life as White newborns, having 
a Black physician deliver a Black baby was found to decrease this difference by half 
[8]. Women physicians have also been shown to achieve excellent outcomes for 
their patients. Patient 30-day mortality and 30-day readmission rates were lower for 
patients seen by women hospitalists as compared to those seen by men [9]. These 
differences may exist because women physicians are more likely to follow clinical 
guidelines, encourage preventative care, communicate better with patients, and pro-
vide more counseling to patients than their male peers [9].

Although gender and racial disparity has been a part of American history, the 
times are evolving in a positive trajectory. In acknowledging our past, we can fully 
understand the context in which individuals now work and live. The goal is not to 
perpetuate the past but to break the cycle by recognizing injustice and disparities, 
along with the benefits that everyone receives when we live in a truly equitable 
society. In medicine, we recognize that a patient’s past health practices such as poor 
diet or smoking will impact their future. Physicians are similarly affected by the 
past of our society. By discussing the history of injustices, we allow for reflection 
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and healing. We create space to mourn past and present injustices, with the hope that 
by acknowledging and facing these issues, we can avoid perpetuating them. As 
stated by Dr. Robert Baker et al.:

“As leaders of the medical profession come together and move into the future, they should 
do so with a clear recognition of the effects of the past but also an awareness that the story 
of African Americans and organized medicine is still being written.” [7]

Discussions around diversity, equity, and inclusion in medicine can be uncom-
fortable. Some readers may believe that discussing these issues perpetuates inequal-
ity by dwelling on the past. Others may feel defensive and believe that these 
conversations are meant to negate their hard work. Our hope is that the readers who 
feel this way can put aside these concerns temporarily to appreciate a different 
viewpoint. We hope to inspire more thoughtful conversations that are cognizant and 
appreciative of a more diverse perspective, even beyond race and gender.

�A Brief History of Black Physicians in the United States

Black physicians have faced tremendous adversity over the years in achieving parity 
with their White colleagues. The first Black American to obtain a medical degree 
was Dr. James McCune Smith (Fig. 19.2) in 1837; in fact, he had to receive his 
degree from the University of Glasgow because he was denied entry to US medical 
schools due to his race [10, 11]. In 1847, Dr. David Jones Peck was the first Black 
man to receive a medical degree from a US medical school [7]. That same year, the 
American Medical Association (AMA) was founded as an overarching conglomera-
tion of medical societies to create a framework for the medical field and support 
physicians [7]. In 1854, Dr. John Van Surly DeGrasse was accepted into the 
Massachusetts Medical Society, making him the first Black physician to be accepted 
into a medical society in the United States [7].

In 1870, three Black physicians attempted to start their path to AMA member-
ship [7]. They were members of the National Medical Society, which was a newer, 
racially integrated society [7]. All members of the National Medical Society were 
excluded from AMA membership when the all-White Medical Society of the 
District of Columbia disputed their admission, claiming that the National Medical 
Society tried to undermine them by addressing racial discrimination within their 
Society [7]. It is worth noting that this issue was brought to a vote, which excluded 
members of the National Medical Society and passed by a vote of 114 to 82 [7]. 
Meanwhile, the first Black woman physician in the United States to earn a medical 
degree was Dr. Rebecca Crumper Lee in 1873 [11].

In response to another integrated society attempting to join the AMA in 1872, 
new legislation in 1874 shifted the responsibility for society admission to state soci-
eties; however, many of the societies in the South, where most Black people lived, 
openly excluded Black physicians from joining, effectively absolving the AMA of 
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their responsibility to address discrimination while maintaining the status quo [7]. 
This policy was upheld again in 1939 [7]. This history of exclusion led to Black 
physicians forming their own societies, and in 1895 the National Medical Association 
(NMA) was founded [7]. While both societies formally denied race being a limiting 
factor, at the turn of the century, the AMA and the NMA were mostly composed of 
White physicians and Black physicians, respectively [7].

The 1910 Flexner Report highlighted the state of medical education. 
Commissioned by the AMA, it recommended men and women to attend medical 
school together while acquiescing to racial segregation, claiming that Black physi-
cians required different training to serve “their” people [7]. The Flexner Report 
suggested that five Black medical colleges close, even though it recognized that the 
remaining two schools would be unable to train enough Black physicians to serve 
the 9.8 million Black patients in the United States [7, 12]. Further examples of rac-
ism that Black physicians faced included the need to build Black hospitals for Black 
patients turned away from other hospitals, as well as the separation of Black physi-
cians in the AMA’s Directory under the “colored” section, which made it more dif-
ficult for these physicians to receive bank loans and liability insurance (this section 
remained from 1906 to 1939, despite frequent protests from the NMA) [7].

Following World War II, many Americans saw parallels between Hitler’s racist 
ideologies and White supremacism in the United States, prompting changes in 
social ideologies, which led some of the AMA’s societies to allow entry to Black 
physicians for the first time in the late 1940s and 1950s [7]. Throughout the Civil 
Rights Movement, the NMA and AMA often took opposing stances, with the NMA 
pushing for civil reform and the AMA standing against federally organized health 
insurance, such as Medicare [7]. After the Civil Rights Act (1964) and Medicare and 
Medicaid Act (1965) passed, the AMA finally allowed a council to exclude societies 
based on their segregation policies in 1968  – a right which the council never 
exerted [7].

In 2008, the AMA formally apologized to Black physicians for the exclusionary 
practices of the organization [13]. The AMA eventually released a statement on 
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racism in medicine in 2020 after the protests of the killing of George Floyd and 
other Black Americans. For the first time in history, the AMA recognized that rac-
ism is a public health threat and committed to working to take down racist practices 
and policies [14]. The policy also addressed the need to mitigate the effects of rac-
ism on providers [14]. Systemic racism has always affected public health. The 
history of the AMA demonstrates how deeply entrenched racism has been in the 
medical field and highlights the importance of promoting diversity with cultural 
humility.

�A Brief Timeline of Women Physicians in the United States

Women have also faced adversity in joining the medical field. Dr. Elizabeth 
Blackwell was the first woman to be accepted and complete her medical degree at 
a US medical school [15]. She was rejected by all the medical schools she initially 
applied to in 1847, and she was even advised by one professor to disguise herself as 
a man and study abroad [15]. She was eventually accepted to Geneva Medical 
College later that year, but she continued to face discrimination after graduation 
[15]. In 1857, she founded the New York Infirmary for Women and Children in 
response to being denied work at hospitals because she was a woman, and in 1868, 
she opened the Women’s Medical College of the New York Infirmary for Women 
and Children with her sister, Dr. Emily Blackwell [15].

Despite Dr. Elizabeth  Blackwell’s success in attaining a medical education, 
women that came after her continued to face formidable challenges. Soon after Dr. 
Blackwell received her degree, Geneva Medical College stopped allowing women 
to attend [16]. Women continued to apply and were granted admission to certain 
schools, making up around 5% of physicians by the end of the nineteenth century 
[16]. This number remained stable until the 1960s as women had to fight against 
Victorian ideals of purity and modesty, as well as the notion that a woman belonged 
in the home instead of the professional sphere [16].

Black women faced additional challenges in seeking a medical education, show-
ing that individuals with multiple marginalized identities face further discrimina-
tion. While Black medical colleges were formed after the Civil War, paralleling the 
rise of a Black middle class, Black women were not welcomed [17]. At end of the 
nineteenth century, most Black women physicians attended and graduated from the 
Women’s Medical College of Pennsylvania, which was a predominantly White 
institution [17]. Around this time, medical education was not standardized, and 
there were concerns regarding the quality of training. This changed in response to 
the 1910 Flexner Report, which created a framework to improve and standardize 
physician education [18]. The report addressed the education of Black men, but it 
only addressed Black women in the context of becoming nurses [18].

The road to equality has been slow, and there remains work to be done today. In 
2003, women surpassed men in medical school applicants for the first time [17]. In 
2020, fields like neurosurgery and orthopedics were projected to take another 47 
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and 138 years, respectively, for women representation to reflect the general popula-
tion if the current trajectory continued [19]. This history provides a somber reminder 
of the challenges women, especially women of color, have faced in becoming 
physicians.

�Important Terminology

At the end of 2020, the AMA adopted policies to recognize that race is a social 
construct and is a separate entity from biology, ethnicity, or genetics [20]. This sys-
tem allows clinical practice and research to more accurately understand risk factors 
related to biology, genetics, the experience of racism, and social determinants of 
health [20]. The Association of American Medical Colleges (AAMC) collects data 
regarding the race and ethnicity of medical school applicants, students, and physi-
cians [21]. In an effort to allow readers and authors to be on the same page, the 
terminology will be defined here.

To ensure consistency with the AAMC’s reports, we will be including the same 
categories, such that race and ethnicity will be captured within the following 
categories:

•	 American Indian or Alaska native
•	 Black or African American
•	 Multiple race or ethnicity
•	 Unknown
•	 Asian
•	 Hispanic, Latino (Latinx), or Spanish origin
•	 Native Hawaiian or other Pacific Islander
•	 White [21]

We understand that this system does not fully capture the range of diversity pres-
ent among the US population. For example, the category “Asian” includes a diverse 
group with people from many different cultural backgrounds and countries. 
Hopefully there will be a better and more accurate system in the future, but for now 
we will maintain uniformity with the AAMC in the interest of consistency.

Some important terms for discussing diversity are implicit bias, white fragility, 
and structural racism. Implicit bias refers to the subconscious biases that permeate 
thoughts and actions as a result of one’s upbringing and social interactions [22]. 
These thoughts are often challenging to address as they can be contradictory to 
conscious beliefs [22]. Implicit biases are especially problematic because they have 
been shown to affect behavior [23]. These biases affect hiring patterns and can fur-
ther disparities by perpetuating stereotypes [23]. By accepting that we all enter a 
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space with biases, we create room to question these thoughts and improve our inter-
actions with others.

In the book White Fragility: Why It’s So Hard for White People to Talk About 
Racism, Dr. Robin DiAngelo coins the term white fragility to address some of the 
challenges in discussing race. White fragility describes the low threshold that cer-
tain individuals have for discussing racism, which can lead to defensiveness, feel-
ings of guilt and anger, or avoidance of further conversations [24]. While 
conversations around race may be uncomfortable and laden with emotions, they are 
crucial for healing and leading to meaningful change. Addressing racism and bias is 
not meant to diminish the personal struggles that all individuals face in their daily 
life. Rather, it enhances our understanding of those around us and allows for a more 
caring society.

Education and the exploration of bias are important steps in addressing discrimi-
nation, but they do not fix everything. Dr. Deborah Plummer argues that as White 
people gain an increased understanding of racial dynamics, they can become com-
placent or self-congratulatory [25]. White fragility can also lead to a White savior 
complex, where people of color are assumed to be helpless and in need of rescuing, 
in the process undermining the success and resilience of these groups [25]. Dr. 
Plummer states that in order to truly make a difference, it is necessary to take con-
crete actions to support changes to policies that lead to structural racism, like pro-
moting qualified minority applicants or advocating for changes to the criminal 
justice system [25].

Structural racism refers to how racism is more than just the prejudices an 
individual may have, as these beliefs play out in laws and policies, and they can 
become embedded in societal norms [26]. One famous example of structural rac-
ism is redlining. The Home Owners’ Loan Corporation (HOLC) was established 
by the federal government in 1933 in response to the Great Depression to pro-
mote homeownership [26]. The HOLC drew red lines around areas with large 
Black populations to signal them as areas where people would not receive these 
government loans, resulting in less Black homeowners and capital [26]. As a 
result of these racist policies, real estate in Black neighborhoods lost value, and 
there was less investment in social programs to support good roads, transporta-
tion, schools, garbage collection, and employment [26]. Although redlining offi-
cially ended in 1968, the aftermath of these policies can still be seen today as 
directly affecting the health of residents in once redlined areas through higher 
rates of preterm birth, cancer, maternal depression, and other health issues [26]. 
In order to avoid perpetuating discriminatory policies, like redlining, everyone 
must address the biases they possess as a result of living within a biased culture. 
Equity can be promoted through education that is followed by behavioral and 
systemic changes.
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�Unique Challenges for Underrepresented Racial and Ethnic 
Minorities Today

In healthcare, those from underrepresented racial and ethnic groups face several 
obstacles to career advancement, including lack of opportunities for mentorship, 
implicit bias, and discrimination from colleagues [27]. These challenges lead to 
individuals underrepresented in medicine being less likely to be promoted and more 
likely to be part-time faculty [27]. A cross-sectional survey of trainees in MD/DO, 
MD/PhD, and DO/PhD programs in the United States found that trainees who iden-
tified as Black reported the lowest interest in academic medicine (40.8%) when 
compared to other racial and ethnic groups, with those who identify as White report-
ing 46.4% and Hispanic as 49.4% [27]. While loans were the primary source of 
funding for medical school for all medical students, trainees who identified as Black 
or Hispanic were less likely than their counterparts to be able to rely on family or 
partner support, with only 2.5% and 5.8%, respectively, to the 13.5% of White train-
ees and 24.3% of Asian trainees able to do so [27].

This difference leads to an increased financial burden among Black and Hispanic 
trainees, and it persists into their post-training careers [27]. The financial burdens 
faced by these groups may also prevent them from seeking more specialized train-
ing, which would further delay years of earning potential. Additional challenges 
occur due to the fact that Black trainees face 1.9 to 3.4 times higher rates of dis-
crimination when compared to their counterparts [27]. This may account for the 
lower 10 year promotion rates seen for Black assistant professors [5].

Underrepresented minorities are also more likely to face microaggressions, with 
specific examples noted in Table  19.1. They are defined as the everyday, subtle 
interactions, which may be intentional or unintentional, that express derogatory or 
negative attitudes toward marginalized groups [28]. The person disseminating a 
microaggression is often unaware of the harm they are causing and may even mean 
to share a compliment. However, the underlying message is embedded with racism 
and stereotypes that can further alienate the individual [28]. Although these actions 
may be subtle, frequent microaggressions negatively affect the productivity and 
well-being of the individual [28].

Table 19.1  Examples of microaggressions faced by minority physicians  in clinical medicine. 
Microaggressions in medicine can lead to qualified physcians feeling a decrease in confidence and 
exclusion from the field.

Patients or staff call a physician by first name instead of title

Asking “When will I see the doctor?” and assuming that the physician is the nurse or cleaning 
staff

Addressesing other team members, even if the minority physician is the senior on the team

Being told “you are so articulate,” as if it is unusual for someone who looks like you to be 
intelligent [28]
“Where are you really from?,” implying you are not American

Mispronouncing or not making an effort to learn your non-Anglican name
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Another challenge racial and ethnic minorities often face in academic medicine 
is the minority tax, also frequently referred to as cultural tax, Black tax, or Brown 
tax, which is defined as the additional responsibilities that minorities are given in 
order to improve diversity, equity, and inclusion (DEI) in an institution [29, 30]. 
These tasks are often not compensated financially, are emotionally tiring, and serve 
to further drain the individuals most affected by bias [30]. These individuals are 
frequently part of a minority group at their institutions to begin with, further leading 
to a disproportionate workload compared to their peers [30]. Examples of responsi-
bilities include serving on committees to promote DEI, being mentors to junior 
colleagues, or participating in panels on DEI [30]. One of the issues with the minor-
ity tax is that this work may not be recognized as valuable by the institution and 
siphons time away from the primary role assigned [30]. Furthermore, changes at an 
institutional level are often slow, leading to frustration and burn out [30]. People 
want to do the work because they know it as crucial, but they must be recognized, 
compensated, and allowed to set boundaries [30].

This tax can be further compounded for individuals who have multiple minority 
identities, including race, gender, disability, sexual orientation, or religion. When 
there are more mentees with a minority identity than mentors, mentors can be worn 
thin. Dr. Sophie Balzora, a Black woman gastroenterologist, succinctly shares, “We 
are tasked with creating, promoting, and leading diversity committees and recruit-
ing efforts while we ourselves might be drowning in the same system we are bur-
dened to improve” [31].

�Gender in Medicine

�Differences in Promotion Rates

A landmark study by Dr. Lynn Nonnemaker in 2000 showed that while the number 
of women at all levels of academic medicine was increasing, there were still few 
women being promoted [32]. Another study in 2014 showed that these differences 
in promotion remained even when accounting for differences in age, specialty, 
experience, and research [33]. In 2020, a study looked at 35 years of graduating 
cohorts of medical students to assess differences in promotion rates [34]. Women 
were still less likely to be promoted, even when adjusting for year of graduation, 
department, and race and ethnicity [34]. Even after becoming associate or full pro-
fessors, women were half as likely as men of equal rank to be promoted to depart-
ment chair [34]. A study looking at women surgeons among medical school faculty 
found that women progressively make up a smaller percentage as the career ladder 
progresses [22].

There are many possible explanations for these differences. While some may 
perceive that gender is not an issue in promotion, some women have stated that the 
higher up the ladder they went, the more of an “old boys club” they found it to be 
[35]. For others, success and inclusion can even vary within a single institution, 
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based on department leadership or expectations [35]. Another challenge is address-
ing the pay gap. The lack of transparent salaries at many institutions both fosters an 
environment where women may be paid less, but also where women may believe 
they are paid less and sow distrust in the institution despite equitable pay [35].

There are many factors that may further play into promotion discrepancies for 
women. Women surgical residents have been found to be significantly less likely 
to receive awards than their male counterparts, particularly for teaching and clin-
ical excellence, even when accounting for the smaller number of women resi-
dents [36]. Bias and perception of women’s competence may play a role in why 
women were less likely to be evaluated well in teaching, but the difference disap-
peared in a more objective field like research [36]. Another reason for promotion 
discrepancy is the challenge women face due to family dynamics. Women may 
be more likely to desire to work part time to maintain traditional family respon-
sibilities [35].

Confidence is another issue that can affect who gets promoted. A review con-
ducted by Hewlett-Packard (HP) showed that women only applied for promotions 
when they thought they met 100% of the qualifications listed for a job, whereas men 
would apply if they met only 60% [37]. This confidence gap has also been identified 
in medicine. While men and women have similar performances on exams in medi-
cal school, female residents report less confidence overall and in procedures, 
although men and women report similar confidence in the patient-physician rela-
tionship [38]. This difference in confidence has also been noted among graduating 
surgical residents, where men had significantly higher levels of confidence  than 
women [39]. It is important to note that confidence does not necessarily reflect com-
petence, and understanding limitations is crucial to avoid performing procedures 
outside of one’s scope [40]. If institutions recognize this confidence gap, they can 
increase women in leadership positions by encouraging women to apply and stating 
more concrete credentials for the job.

Letters of recommendation are also a key consideration during the hiring pro-
cess, and in medicine, evaluations are important contributors. One study examining 
evaluations of surgical residents found that men were significantly more likely to be 
described with standout words, such as “exceptional” or “leader,” than their women 
counterparts [41]. While evaluations are meant to be standardized, women can be 
unfairly impacted due to implicit bias about women’s roles. These differences also 
affect letters of recommendation. One study looked at letters of recommendation for 
successfully promoted faculty in 37 different specialties at a large medical institu-
tion in the 1990s [42]. They found that women were significantly more likely to 
receive a letter of minimal assurance, which tended to be a shorter letter lacking 
specific details regarding the applicant’s qualifications [42]. Women were also more 
likely to have at least one doubt raiser, which is defined as negative language negat-
ing an applicant’s ability to fulfill a role [42]. Examples of doubt raisers include 
phrases like, “while Sarah has not done a lot of bench research” or “now that she has 
chosen to leave the laboratory,” which sow doubt in the applicant’s qualifica-
tions [42].
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Lastly, differences were found in how men and women were described. Letter 
writers were more likely to discuss women’s training but men’s research, high-
lighting men’s accomplishments but addressing women in more traditional roles 
[42]. The most common possessive phrases for women were “her teaching” and 
“her training,” whereas letters for men commonly addressed “his research” and 
“his skills and abilities” [42]. While the study did not look into the reasons for 
these differences, recognizing that there are discrepancies can help letter writers 
and readers become more aware of biases and the context of women’s 
accomplishments.

When evaluating the best applicants for a job, it is crucial to realize that evalua-
tions and awards may not be reflective of the applicant’s qualifications. Understanding 
the limitations of these tools can help recruiters use a more holistic approach in 
hiring, promoting, and retaining qualified women. The confidence gap should also 
be considered, as a woman’s confidence may not accurately reflect her competence 
in her field.

�The Gender Pay Gap in Medicine

Discrimination does not end with the hiring process; rather, it follows a woman for 
her entire career. The gender pay gap exists across many careers, and the medical 
field has not been immune. A report by Doximity in 2018 showed that full-time 
women physicians were earning 73% of men’s income [43]. A 2020 study showed 
that even at the highest level of clinical department chair, women were still making 
$0.88 for every dollar that a man earned [44]. For women who are also ethnic and 
racial minorities, this pay gap has not been well documented. While Black women 
physicians have also been shown to earn 27% less than their non-Hispanic White 
men counterparts [31], more research is required to investigate whether a pay gap 
exists across different ethnicities.

The Johns Hopkins University School of Medicine (JHUSOM) discovered that 
there was a significant discrepancy in the career promotion of women faculty mem-
bers and, in response, created a committee to review and address these findings [45]. 
By standardizing the process to promotion, prioritizing recruitment and retention of 
women faculty, and creating pathways for women to become leaders in their fields, 
JHUSOM was able to decrease their gender pay gap to 1.9% [45]. Through this 
effort, JHUSOM was able to decrease the difference in accumulated wealth between 
men and women from $501,416 to $210,829 [45]. While this is a smaller pay gap 
than the national average, there is still room to achieve parity.

People may believe that the reasons for the pay gap are not related to inherent 
sexism. Some argue that women work fewer hours than men, see fewer patients, or 
pursue less lucrative fields, often in order to have more time with their families [43]. 
This notion has been rebuked when looking at salary differences of full-time 
employees only [45]. A pay gap was found among academic physicians even when 
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accounting for specialty, academic productivity, position, and work hours [46]. 
There should be absolutely no pay gap for equal work. A pay gap suggests that work 
by women is inherently less valuable. Hospitals receive equal compensation for 
work done by men and women, and they should compensate their employees appro-
priately. A survey of surgical residents found that women had lower salary expecta-
tions and felt less prepared to negotiate than men despite having similar career goals 
[47]. These concerns reveal potential areas that can be addressed in order to encour-
age and support women in academic medicine.

�What About Burnout?

Burnout is defined as the chronic stress an individual experiences that is difficult to 
manage due to a lack of social support and resources, which leads to depersonaliza-
tion and emotional fatigue, especially with regard to emotionally exhausting work 
[48]. Medical students and physicians are often highly driven, competitive, and per-
fectionists; when coupled with rigorous workload, this places them at high risk for 
burnout [48]. Burnout may present as depression, anxiety, a decrease in efficiency, 
and a decreased desire to help others [48]. It can also affect patients as burnout may 
lead to physicians having worse patient outcomes and lower patient satisfaction 
scores [49].

In a survey of 162 medical students, Black students reported significantly higher 
personal burnout scores, specifically physical and psychological fatigue [48]. 
Women were also more likely to report burnout related to work and had higher per-
sonal burnout scores than men [48]. It is worth considering that minority physicians 
may operate with higher baseline levels of stress due to the culmination of minority 
tax, microaggressions, and bias and therefore be more susceptible to burnout.

Promotion of well-being is a significant concern as physicians have turned to 
suicide at higher rates than the general population. Healthcare professionals, includ-
ing physicians and dentists, of Asian and Pacific Islander descent were found to be 
2.80 times more likely to die from suicide than the general population [49]. This 
may be related to stigma around discussing mental health in these communities, 
leading to lower rates of diagnosis and treatment [49]. Other significant risk factors 
include job difficulties, increasing age, and mental and physical health problems 
[49]. One population in particular identified as higher risk for dying by suicide was 
older, married men [49]. This finding may be due to challenges in the transition to 
retirement or senior positions around purpose, routine, and changes in family 
dynamics [49]. Men may be more affected because of a reluctance to be vulnerable 
and express the need for mental health services due to societal expectations around 
masculine traits [49].

In discussions concerned with gender, there may be an assumption that the main 
goal is to help women at the expense of men. The elevated risk for suicide among 
older men shows that promoting physician well-being and career success encom-
passes many distinct groups. In order to make medicine a truly equitable and diverse 
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field, we need to address the barriers for all physicians. The elevated suicide risk for 
older men and Asian and Pacific Islander physicians highlights the need to address 
physician well-being and mental health screening for all physicians. Championing 
equity can benefit everyone by increasing support and confronting the stigma around 
mental health.

If you or a loved one is at risk for suicide, please contact the National Suicide 
Prevention Lifeline at 1-800-273-8255. For physician-specific care, including medi-
cal students, visit https://www.physiciansupportline.com or call 888-409-0141 [50].

�The Intersectionality of Minority Identities: Sexuality, Gender 
Identity, Disability, and Religion

In this chapter, we have addressed some of the challenges that minorities in medi-
cine face. Physicians who have multiple identities that are underrepresented and 
traditionally undervalued in medicine also have difficulties in career development. 
The term intersectionality was first coined in 1989 by Kimberlé Crenshaw to high-
light that Black women face discrimination due to their race and gender in a way 
that is interdependent and complex [51]. The intersection of multiple identities can 
predispose individuals to discrimination that can be more than the summation of its 
parts [51].

In medicine, there are physicians with many different minority identities, such as 
identifying as LGBTQIA+ (lesbian, gay, bisexual, transgender, queer or question-
ing, intersex, asexual or allied, and others), having a disability, or practicing an 
underrepresented religion. These individuals face additional challenges, as they 
may have trouble finding a mentor with the same identities and may also experience 
more microaggressions. Physicians may struggle with the decision to disclose cer-
tain aspects of their identity, such as their sexuality or gender, to colleagues or 
patients due to fear of judgment and exclusion. Just as recruitment for diversity in 
race and gender improves the workforce, supporting other identities allows physi-
cians to provide better care for patients who identify with various minority 
groups [52].

Individuals with disabilities also face challenges. While 19% of the American 
population lives with a disability, only 2% of physicians do, and many of those 
physicians developed their condition after residency training [53]. The medical 
model of disability views a disability as something to fix, whereas a social model 
can see the value of this variation [53]. For example, physicians with hearing loss 
may be better at communicating with hearing-impaired patients because they can 
relate to their challenges [53]. Additionally, living with a disability can help physi-
cians reframe what pathologies need to be cured and be mindful of the full spectrum 
of treatment options [53]. However, the current hospital model is not welcoming to 
those who require accommodations, and this can negatively affect the ability for 
medical students with disabilities to enter and remain in the medical field. When 
applying to residencies, these students can be at a disadvantage as programs are able 
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to discriminate against these students without outright stating why the applicant was 
rejected [53].

Physicians may also face discrimination based on their religious affiliations. In 
particular, Muslim Americans have been targeted with hate crimes and prejudice in 
the aftermath of the World Trade Center attacks on September 11, 2001. One study 
found that Muslim physicians who viewed religion as “most important” were the 
most likely to face discrimination at work, with 24% of respondents reporting fre-
quent discrimination in their work [54].

To address the intersectionality of gender and race in career advancement, one 
study evaluated the trends among academic surgery leadership [55]. Their study 
found that while women faculty were increasing in representation, the representa-
tion of Black women remained constant, and Hispanic women were decreasing 
[55]. More research is required to address the extent that multiple minority identi-
ties have on career development, but making medicine more welcoming and sup-
portive in general can help improve the promotion and retention of these 
individuals.

�Recommendations for Increasing Diversity in the Workforce

While this chapter has discussed some of the more discouraging aspects of discrimi-
nation in medicine, many leaders have addressed solutions for these concerns. In 
order to actively encourage diversity, equity, and inclusion, the medical field must 
increase the accessibility of leadership positions, decrease bias in the interview pro-
cess, and improve the retention of minority physicians.

There are many existing solutions to increase accessibility for career advance-
ment. Mentorship is important for creating connections and support for minority 
physicians and medical students. Coaching and sponsorship are vital for helping 
these individuals gain exposure and be more prepared to face the challenges of lead-
ership. To encourage physicians who are underrepresented to enter and stay in med-
icine, a committee can be made, similar to the “We are SAGES (Society of American 
Gastrointestinal and Endoscopic Surgeons)” task force created in 2017 [53]. This 

COVID-19 and Disparities
With the COVID-19 pandemic, it is important to briefly consider how this 
worldwide stressor has had disproportionate impacts. Minority individuals in 
the United States, especially Black Americans, have died at higher rates from 
the pandemic than their White counterparts [56]. Minority doctors tend to 
have specialties where they interact with patients more, and they may have 
had to work without adequate personalized protective equipment [57]. Women 
have also been impacted more, as the loss of childcare options has largely 
fallen on their shoulders [57].
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task force assessed the organizational culture and identified barriers through a sur-
vey and identified concerns around nepotism and lack of transparency around pro-
motion [58]. In response to these findings, they are creating formal leadership 
training and mentorship programs [58]. An additional issue that was recognized was 
discrimination within the organization that was based on factors in addition to gen-
der and race, such as age, surgical specialty, and academic versus private practice 
[58]. These are being addressed by increasing the diversity of SAGES in the media 
and in committees [58].

In addition to increasing recruitment of minority physicians, the interview pro-
cess can be adapted to increase diversity in medicine. One solution is to follow the 
example of symphony orchestras, which hired more women musicians when audi-
tions were held behind a screen and the judges could not see the applicants [23]. 
Similarly, applicant information can be blinded in order to decrease bias [59]. 
Institutions will help encourage hiring and promotion of underrepresented minori-
ties by placing value on advocacy work [27]. Advocating for minorities and remain-
ing vigilant when biases emerge during hiring and promotion discussions are 
additional solutions [30].

Once minority physicians have been promoted, it is important to improve the 
retention of these individuals. We must recognize that the minority tax exists and 
provide financial compensation to those who lead the way in promoting equity 
within our organizations [31]. When promoting physicians to diversity, equity, and 
inclusion committees, there should be opportunities to negotiate for time, financial 
compensation, an assistant, or office space [30]. Ensuring that promotion will yield 
tangible and timely results can help physicians remain on track with career goals 
[30]. Finally, retention can improve by respecting boundaries consistent with con-
tracts and personal values, as working after hours or on holidays imposes further 
pressures for others in marginalized positions to keep up [30].

Retention of women in particular can be improved by addressing the gender pay 
gap. By reporting salaries and providing regular performance reviews, institutions 
provide objective information, which makes it easier to ensure accountability for 
equal pay and increases women’s trust in the institution [59]. Institutions can also 
implement bias trainings, improve access to coaching and mentorship, and provide 
negotiation trainings to support women [45]. Ensuring equal leave policies, regard-
less of gender or marriage status, will also help alleviate the burden that women 
experience due to expectations around childcare.

In order to address these concerns, physicians must collectively acknowledge the 
value that diverse minds bring to the table, including contributions to improved 
patient care. Those in positions of power must address their own biases to ensure 
more fair discussions around promotion.

Key Points
•	 The medical field has a long history of discriminating against minority physi-

cians, and minority physicians continue to be underrepresented today, particu-
larly in leadership positions.

•	 Hiring practices can be improved by learning about the challenges faced by 
minority physicians in order to recognize the limitations of awards, letters of 
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recommendations, and perceived confidence to accurately capture an applicant’s 
competence.

•	 While challenges remain to ensuring an equitable society, leaders in the medical 
field have already begun to find ways to promote and retain more minority physi-
cians, such as increasing mentorship opportunities, providing leadership train-
ing, and valuing advocacy work.
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Chapter 20
Research in Medicine

Tonchanok Intaprasert, Audrey Lim, and Rob Eley

�Hospital Medicine from the Research-Scientist Perspective

Ask the public how a research scientist contributes to hospital medicine and chances 
are they will describe someone sitting in a laboratory remote from the hospital 
developing a new drug. What they may not realize is that those of us who are 
hospital-based research scientists support the practice of hospital medicine by 
engaging with all three pillars of evidence-based medicine – current best clinical 
evidence, clinician experience and expertise, and patient preferences. Hospital med-
icine is thus supported from “bench to bedside.”

The authors of this chapter provide examples of how research across this con-
tinuum has contributed to current clinical practice: from new diagnostic and predic-
tive tools improving management of PE and stroke to advances in robotics providing 
opportunities for new surgical procedures. They also discuss how poor evidence 
removed droperidol from the clinician’s toolbox for behavioral management, and 
how good evidence by hospital-based research scientists returned it. That return 
prompted a colleague to note that this was “the biggest game changer” in patient 
management and staff safety in his 35 years as an emergency physician.
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�Introduction

The practice of modern medicine relies on a combination of compassionate 
care and expert knowledge developed through rigorous research principles and 
scientific discoveries [1]. This ongoing research forms the groundwork of mod-
ern clinical decision-making and distinguishes evidence-based medicine [2] 
from alternative medicine. This puts the impetus on physicians to guide their 
clinical practice based on clinical expertise, patient values, and the best research 
evidence available via critical appraisal of study methods for validity of 
results [2, 3].

Evidence-based medicine guides practice based on what has been shown to ben-
efit patients and allows research to highlight objective measurements for quality-of-
care outcomes. Examples of these outcome attributes can be measured through the 
Institute of Medicine’s quality of care domains. These domains can be summarized 
and defined as follows [3]:

	1.	 Safe: Care intended to help patients does not cause harm.
	2.	 Effective: Scientific knowledge guides care for those who would most likely 

benefit to avoid underuse or misuse of services.
	3.	 Patient-centered: Individual patient values guide clinical decisions.
	4.	 Timely: Reduction of delays for care delivery and receipt.
	5.	 Efficient: Reduction of waste in equipment, supplies, ideas, and energy.
	6.	 Equitable: Care does not vary in quality regardless of any personal characteris-

tics of the recipient of that care.

To ensure the best possible outcomes for patients, clinicians are expected to keep 
up to date with ongoing research in their fields. In this chapter, we highlight four 
specific examples of how research guides clinical practice for hospitalists and other 
specialist physicians. The ever-changing and growing body of evidence for practice 
over a few short years will be showcased through the effect research has on practice 
protocols (i.e., choice of investigation, drug use, and interventions) and practice 
outcomes as related to the six quality-of-care domains. The four research-guided 
practices presented are as follows:

	1.	 Research as a driver for clinical decision-making pathways for safe, effective, 
timely, and efficient investigative decisions in suspected PE.

	2.	 Research used to challenge the use or avoidance of medications based on previ-
ous poor evidence.

	3.	 Research improving scientific understanding of clot retrieval to guide timely and 
effective management of a thrombotic ischemic stroke.

	4.	 Research in the field of robotics paving a new clinical practice approach in the 
fields of perioperative care and surgery.
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�To Scan or Not to Scan? Research Probability Guiding Practice 
Investigations in Suspected PE

Hospital clinicians now have a multitude of diagnostic tests available to them. 
Not only are there a greater number of tests, but there are also increasing sensi-
tivity and specificity in the tests. While it is good that there are resources to 
confirm a suspected pathological condition, without clinical guidelines, these 
diagnostic tests can easily become overused as a long list of unnecessary rule-
out investigations. As a result, the number of incidental findings which lead to 
a cascade of additional tests has been increasing with no additional mortality 
benefit [4]. To reduce waste on resources, pre-test probability allows physicians 
to gauge how probable a diagnosis is prior to investigative confirmations. Pre-
test probability is the likelihood of a suspected disease given the patient’s pre-
sentation prior to testing. This is useful clinically as it helps physicians decide 
whether a diagnosis should be accepted, ruled out, or require further testing. 
This then reduces the number of false positive results and unwarranted investi-
gations. One example of how research has continuously built upon evidence-
based knowledge for pre-test probability and investigative pathways is the 
diagnosis of PE.

PE is common in patients presenting to hospital emergency departments or 
within the inpatient ward and perioperative care settings [5]. If left untreated, PE is 
associated with a high mortality rate [5]. Additionally, a delay in the diagnosis of PE 
often contributes to death and disability even if the patient was previously hemody-
namically stable [6]. Thus, appropriate investigation and timely management are 
crucial in ensuring the best possible outcome.

Since PE often presents with non-specific symptoms, it was once thought that 
clinical diagnosis of PE was inaccurate with little added value [7, 8]. The Prospective 
Investigation of Pulmonary Embolism Diagnosis (PIOPED) clinical trial back in 
1989, however, showed that experienced physicians were able to categorize patients 
with suspected PE based on clinical assessments into appropriate groups of low, 
moderate, and high probabilities [7]. Thus, the potential utility of a pre-test proba-
bility in the diagnosis of PE became widely researched with several new models 
created to help determine likelihoods of PE. The pre-test tools use a combination of 
patient history, clinical signs and symptoms, and clinician judgment. As noted in 
Table 20.1, some of the current validated clinical prediction tools commonly used 
for the pre-test probability of PE include the following:

•	 Well’s criteria
•	 Simplified Well’s criteria
•	 Revised Geneva Score
•	 Simplified Geneva Score
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These prediction tools allow clinicians to decide whether or not they should 
obtain a D-dimer measurement or imaging in patients suspicious of having a PE. A 
D-dimer is a marker unique to fibrin degradation and is a sensitive measure in the 
exclusion of venous thromboembolisms; however, it is non-specific. Thus, D-dimer 
is use differently based on pre-test probabilities. For those with a low pre-test prob-
ability of PE, the Pulmonary Embolism Rule-Out Criteria (PERC) is applied 
(Table 20.2) [8]. D-dimer and imaging do not need to be obtained if the patient with 
a low pre-test probability also has negative PERC as this means that PE has been 
successfully ruled out with a risk of less than 2% [8, 10]. Investigations into other 
diagnoses should then follow.

Patients with low pre-test probability with a positive PERC, however, 
require a high sensitivity D-dimer measurement for initial diagnostic testing 
[8]. Patients with an intermediate pre-test probability should also have their 
D-dimer obtained, however, without having to go through PERC [8]. If the 
patient has a high pre-test probability for PE, computer tomography pulmonary 
angiography (CTPA) should be immediately obtained [8]. Ventilation-perfusion 
scans can be used as an alternative to CTPA if CTPA is not available or is con-
traindicated. A D-dimer is not warranted in patients with a high pre-test prob-
ability of PE [8].

In summary, these various pre-test probability tools help clinicians categorize 
patients into the most appropriate groups for different diagnostic strategies – those 

Table 20.1  Examples of criterion components within the Well’s criteria and Simplified Geneva 
score for PE

Well’s criteria for PE
Scoring 
points Simplified Geneva criteria

Scoring 
points

Clinical signs and symptoms of 
DVT

3 Pain on deep palpation of lower limb 
and unilateral edema

1

PE as or more likely than an 
alternate diagnosis

3 Unilateral lower limb pain 1

Heart rate > 100 bpm 1.5 Heart rate 75–94 bpm 1
Immobilization or major surgery 
in previous 4 weeks

1.5 Surgery (under general anesthesia) or 
fracture (lower limbs) within 1 month

1

Previous, objectively diagnosed 
PE or DVT

1.5 Previous DVT or PE 1

Hemoptysis 1 Hemoptysis 1
Malignancy (ongoing treatment or 
treatment within the last 
6 months, or palliative)

1 Active malignant condition (solid or 
hematologic) currently active or 
considered cured <1 year

1

Age > 65 years old 1
Heart rate ≥ 95 bpm 2

3 Levels pretest probability score:
Low <2
Moderate 2–6
High >6

3 Levels pretest probability score:
Low <2
Moderate 2–4
High ≥5

Adapted from Penaloza et al. [9]
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who require no further testing, those requiring further risk stratification with 
D-dimer, and those with high risk requiring immediate imaging (Fig. 20.1) [8]. All 
four validated pre-test probability tools in combination with a D-dimer result show 
similar performance for excluding acute PE or for indicating the need for further 
investigations [11]. When used correctly, physicians can choose any of the four vali-
dated pre-test probability tools to assist in evaluating the patient with a suspected 
PE [11].

This use of pre-test probability reduces unnecessary use of computed tomogra-
phy (CT) scan, associated healthcare costs, and potential risks from radiation. 
Furthermore, these pre-test probabilities provide a standardized decision-making 
tool for physicians who may be less experienced with the presentation and manage-
ment of PE. Research in this case has provided clinicians with a validated decision-
making pathway that is safe, effective, timely, and equitable.

Table 20.2  Pulmonary Embolism Rule-out Criteria (PERC)

PERC: +1 Score if the answer is yes

1. Is the patient older than 49 years old?
2. Is the pulse rate >99 beats per minute?
3. Is the patient saturating lower than 95% on pulse oximetry with room air?
4. Is there a history of hemoptysis?
5. Is the patient taking exogenous estrogen?
6. Does the patient have a prior diagnosis of venous thromboembolism?
7. Has the patient had recent surgery or trauma (requiring endotracheal intubation or 
hospitalization in the previous 4 weeks)?
8. Does the patient have unilateral leg swelling (visual observation of asymmetry of the 
calves)?

Adapted from Penaloza et al. [10]
Patients who do not satisfy any criteria are identified as negative PERC and PE is unlikely in low 
pretest probability groups

Low pretest 
probability

PERC

+ve D-dimer

< threshold PE unlikely

> threshold CTPA

-ve
PE unlikely - find 

other cause

Moderate pretest 
probability

D-dimer

< threshold PE unlikely

> threshold
CTPA or V/Q 

scan

High pretest 
probability

CTPA

V/Q Scan

Fig. 20.1  Pre-test probability-guided investigation pathway for patients suspicious of PE. D-dimer 
thresholds should ideally be age-adjusted; however, 500 ng/mL is the generic cut off [8]
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�Black-Box Warning: What Is the Evidence? Research Guiding 
Risk-Benefit Analysis

Medical intervention often offers patient comfort despite additional side effects. 
Thus, when physicians decide on management plans, the risk and benefit of pre-
scribing certain medications or conducting certain procedures has to be weighed. As 
part of the commonly known “prima facie” principle of medical ethics  – at the 
forefront of risk-benefit analysis – physicians must consider the principles of benef-
icence and non-maleficence [12]. Research in this area provides evidence-based 
knowledge of how our current medical interventions work, how they benefit patients, 
and how they may cause unintended adverse reactions. The decision to then apply 
certain procedures and medications for patients, therefore, relies on sound research 
methods and results.

Before a medication can be approved, a rigorous process to ensure safety and 
efficacy must take place. This takes at least 8 years on average as well as a signifi-
cant amount of money until the drug is available for use in patient care [13]. 
However, in cases of extreme urgency as seen with the development of the 
COVID-19 vaccination, fast-tracking is possible. Understanding the process of drug 
research development and approval, therefore, is important in guiding a physician’s 
practice.

The process involves both pre-clinical and clinical testing for safety and is sum-
marized in Table 20.3 [13]. This differs slightly between countries as each has their 

Table 20.3  Typical pathway for drug development and approval in the United States

Step Involvements Purpose
Timeframe 
(Years)

Pre-clinical 
phase

Finding an agent through 
knowledge of disease, 
technology, pharmacology, 
chemistry lab, and animal 
studies

Identify potential agents and 
assess biological activity and 
safety

1–2

FDA application as an investigational new drug (IND)
Clinical 
phase 1

20–100 healthy human 
volunteers

Determine safety and 
appropriate dosages

3

Clinical 
phase 2

100–300 patient volunteers Evaluate effectiveness and 
monitor side effects

4–5

Clinical 
phase 3

1000–3000 patient volunteers Verify effectiveness and 
monitor long-term adverse 
effects

6–8

NDA filing with FDA
Post-
marketing 
studies/
Clinical 
phase 4

Physician, patient, and 
manufacturer reports of any 
unfitting complications. Special 
reports for any serious and 
unexpected adverse reactions

To analyze the risks and 
benefits of the drug in different 
populations (i.e., high risk, 
pediatric, elderly). Long-term 
exposure side effects are 
reviewed

3

Adapted from Lipsky and Sharp [13]
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own regulatory agency. In the United States, the process is filed for approval with 
the Food and Drug Administration (FDA); in Australia, the Therapeutic Goods 
Administration (TGA); and in the United Kingdom, the Medicines and Healthcare 
products Regulatory Agency (MHRA) [13].

For the most part, clinical trials are then split into four phases. Phase 1 focuses 
on safety and pharmacology, phase 2 ensures the compound is effective, phase 3 
involves submitting a new drug application (NDA) with results from all phases thus 
far, and phase 4 involves a post-marketing study after product approval [13]. This 
process is sometimes referred to as translational research from “bench to bedside,” 
where laboratory research leads to clinical research that can be practically applied 
in patient care settings.

Once a drug has been approved and used in the market, post-marketing studies in 
phase 4 can sometimes revise how a drug is labeled for use. The research process, 
thus, can be seen as a continuous process in risk-benefit analysis rather than a hur-
dle. Doubts and questioning of new findings or adverse effects of a drug should then 
be re-studied to rule out confounding factors. A good example of how research 
guides the process into evidence-based risk-benefit decision-making is in the 
research into the use of droperidol.

Droperidol is a drug commonly used as an antiemetic and antipsychotic 
approved for use in the United States since 1970 [14]. It has widespread use in 
many settings, from treating postoperative or chemotherapy nausea, tranquilizing 
violent patients, and treating acute migraine to many other critical care and emer-
gency situations [14]. On December 5, 2001, the FDA issued a new black-box 
warning for serious adverse reactions that included QT prolongation, which may 
lead to torsades de pointes and death [14]. As droperidol had been so commonly 
used prior to the black-box warning, these changes came as a surprise to many 
physicians. Thus, widespread confusion for its place in medical therapy was 
brought into question.

Studies analyzing how the black-box warning came to be led back to post-
marketing research surveillance by the FDA. The evidence which guided their deci-
sion looked at worldwide reported data on adverse reactions with the use of 
droperidol. These data included information from countries that routinely used dro-
peridol at very high doses (50–100 mg) and administered orally instead of intramus-
cularly or intravenously as was common in the United States [14, 15]. Furthermore, 
evidence showing the drug’s relationship to QT prolongation was based on only two 
non-randomized prospective studies, one observational cross-sectional survey, and 
65 cases reported over 5 years through the FDA MedWatch system [14, 15]. That 
body of evidence was far from convincing and not based on strong data. Thus, sub-
stantial evidence in regard to adverse cardiac events that would warrant the black-
box warning from peer review was lacking [15]. Available systematic reviews and 
analysis found that adverse events such as sedation, agitation, and extrapyramidal 
effects were common [14, 16–19]. However, none reported cardiac events such as 
QT prolongation and torsades de pointes as included in the black-box warning. 
Thus, in clinical uses, physicians rightly questioned both the FDA warning and 
whether droperidol used in the recommended doses and route was an independent 
cause of life-threatening cardiac events [14].

20  Research in Medicine



300

Subsequent research used an evidence-based system to determine cause-and-
effect of droperidol and cardiac events through a specific criterion. This criterion 
was proposed by Sir Bradford Hill, an English epidemiologist who pioneered ran-
domized clinical trials. The so-called Hill’s criteria looks at whether or not the cause 
precedes a specific effect, if there is a dose-response relationship, if there are large 
relative risks, if results from different studies are consistent, if there are plausible 
biological explanation, and if an analogous relationship is present with comparable 
exposure [14]. From available data on droperidol, a review by Kao et al. [14] sug-
gested that droperidol associations with prolonged QT intervals have no significant 
adverse cardiovascular reactions shown. This implies that in the clinical setting, the 
choice to use droperidol depends on the situation and the individual clinician’s risk-
benefit analysis preference.

The black-box warning in 2001 caused a significant reduction of droperidol use 
around the world despite increasing evidence of its safety and systematic research 
reviews showing minimal risk of QT prolongation [20]. In subsequent years, studies 
to assess for safety and efficacy of droperidol were published examining its use with 
differing doses, routes, and circumstances. Calver et al. [20] published a study on 
droperidol use in Australia for sedation in the acute care and emergency settings 
[20]. They investigated the use of droperidol (10 mg or more) across multiple emer-
gency centers for acute behavioral disturbance showing that there was no evidence 
for increased QT prolongation risks or adverse cardiac reactions [20]. Furthermore, 
the study showed that droperidol is potentially safer and at least as effective as ben-
zodiazepines for use in emergency settings to sedate patients [20]. Droperidol was, 
in the words of Boyer, “back” [21].

In 2020, a large observational cohort study at an academic emergency depart-
ment in the United States further showed droperidol safety and effectiveness for 
analgesic, antiemetic, and sedative use [15]. This study built upon evidence from 
other research that showed low-dose droperidol in emergency use for treating acute 
migraine, agitation, or combination treatment for sedation is safe and effective 
[15, 22–24].

Thus, good clinical research in this case overrides poor evidence and supports 
the need for clinicians to follow the latest available data and critically appraise stud-
ies in their area of applied pharmacological use. As with the use of droperidol, 
research has helped weigh its risk-benefit with the most up-to-date and vigorously 
peer-reviewed evidence against pre-emptive warnings that it is safe to use after all.

�What Is in the Clot? Research on Clot Retrieval 
and Components Guiding Practice Protocols

Acute ischemic stroke is the occlusion of a cerebral vessel by a thrombus, causing a 
loss of blood circulation to the affected area. This can result in the loss of neurologic 
function. Across the world, acute ischemic stroke is a leading cause of death, with 
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reperfusion treatments constantly being investigated and updated [25]. As the medi-
cal field develops a better understanding of acute ischemic strokes and technologi-
cal advances, evolution of treatment protocols follows. The standard of care for 
treatment has been the administration of IV thrombolysis using tissue plasminogen 
activator (tPA/alteplase). However, tPA has a short therapeutic window of 4.5 hours. 
Research into alternative treatments with a longer therapeutic window has continu-
ally been on the radar to improve the current standard of care; one such therapy is a 
device used for endovascular retrieval of clots [25].

�History of Clot Retrieval Protocols

The use of mechanical devices to retrieve clots carries a reduced risk of intracranial 
hemorrhage as well as a longer therapeutic window [25]. However, these treatment 
options also carry the risk of trauma to the vasculature due to technical difficulty. 
The Mechanical Embolus Removal in Cerebral Ischemia (MERCI) trial in 2004 
conducted across multiple sites in the United States was the first to evaluate a 
mechanical device in a randomized clinical trial [26]. The device was spring-like 
and could be used together with a balloon-guided catheter or microcatheter. 
Continued testing of the device led to improved safety and outcomes [27]. The next 
device was the Penumbra system, for which initial trials were published in 2008 
[27]. This system used aspiration to remove clots and open vessels. A systematic 
review in 2008 conducted by Stead et al. evaluated a total of 298 patients over 23 
studies [28]. They found that the clot was accessible in 86% of patients. Furthermore, 
using mechanical devices, a partial or complete recanalization of the vessel occurred 
in 73% of these patients. The next device to be trialed was a stent retriever, a self-
expanding device deployed at the site of a blood clot to push it against vessel walls 
and re-establish blood flow. These stents then retrieve the clot to remove the throm-
bus. Overall, they showed recanalization rates up to 90%, higher than previously 
designed devices [25].

Despite these recanalization rates, clinical trials showed that endovascular 
mechanical retrieval devices were not superior to the standard care of IV thromboly-
sis. However, the American Heart Association’s (AHA) 2013 guidelines recom-
mended the use of endovascular revascularization within 6 hours as an option in 
patients with contraindications to IV thrombolysis (Table 20.4). Furthermore, they 
suggested that mechanical thrombectomy can be used in large-artery occlusions that 
have not responded to IV fibrinolysis [25].
The Multicenter Randomized Clinical Trial of Endovascular Treatment for Acute 
Ischemic Stroke in the Netherlands (MR CLEAN) trial conducted in the Netherlands 
was the first to show that mechanical thrombectomy should be used as first-line 
treatment for patients with anterior circulation strokes presenting within 6 hours 
[29]. This was then confirmed by the Extending the Time for Thrombolysis in 
Emergency Neurological Deficits – Intra-Arterial (EXTEND-IA) trial in 2015 [30]. 
Based on these trials, intra-arterial retrieval of clots is now increasingly used for 
patients presenting with ischemic stroke [29, 30].
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�Effect of Clot Composition on Management

Following the results of the MR CLEAN and EXTEND-IA trials, mechanical 
thrombectomy became the treatment of choice for stroke patients. However, at this 
point, clot compositions were not readily considered in the decision-making of 
treatments. Thrombi consist of variable proportions of fibrin, platelets, red blood 
cells (RBCs), von Willebrand factor, and extracellular DNA [32]. As the thrombus 
forms over time, its composition and structure evolve. Some have suspected that 
changes in clot composition over time could affect the efficacy of mechanical 
thrombectomy. Thus, research into the composition and structure of clots may guide 
a more appropriate intervention.

In addition, a study done by Boeckh-Behrens et  al. [33] found that a higher 
percentage of white blood cells was associated with higher recanalization times as 
well as less favorable recanalization and clinical outcomes [33]. They speculated 
that the number of white blood cells in a thrombus is an indication of the thrombus 
age. Increased age of a thrombus leads to greater stability and adherence to the 
vessel wall leading to increased difficulty of retrieval using mechanical 
thrombectomy.

A 2021 scoping review conducted by Jolugbo, Ariëns [32] investigated the 
impact of thrombus composition on the efficacy of mechanical thrombectomy and 
patient outcomes. The outcome of this review suggested fibrin-rich thrombi require 
more attempts with mechanical thrombectomy devices than RBC-rich thrombi [32]. 
This is suspected to be due to the increased stiffness and elasticity of a fibrin-rich 
clot [33–36] and a higher friction coefficient [37] compared to RBC-rich clots 
which are easily deformable [38].
Research in this area has impacted treatment choices in patients presenting with 
stroke. These discoveries led to an emerging area of research on techniques that can 
be used during endovascular clot retrieval based on clot composition [32]. The com-
position of a clot can also influence the long-term therapy of patients. For example, 
patients presenting with platelet-rich clots would likely benefit from antiplatelet 
therapy for the prevention of recurrent strokes [39].

Table 20.4  Absolute and relative contraindications of IV thrombolysis [31]

Absolute contraindications Relative contraindications

Acute intracranial hemorrhage
History of intracranial hemorrhage
Severe uncontrolled hypertension
Serious head trauma or stroke in the last 
3 months
Thrombocytopenia
Coagulopathy
Low molecular weight heparin
Direct thrombin inhibitors
Factor Xa inhibitors
Severe hypoglycemia or hyperglycemia
Early radiographic ischemic changes

Advanced age
Mild or improving stroke symptoms
Severe stroke and coma
Recent major surgery
Arterial puncture of non-compressible vessel
Recent gastrointestinal or genitourinary 
hemorrhage
Seizure at onset
Recent myocardial infarction
Central nervous system structural lesions
Dementia
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�Secondary Embolism

Mechanical thrombectomy carries a risk of fragmenting the thrombus during the 
procedure, which can lead to embolism at a downstream site [32]. Furthermore, it 
can result in incomplete recanalization. Therefore, research has been conducted in 
order to explore the best approach to decrease the risk of fragmentation.

It has been found that while fibrin-rich clots are difficult to retrieve using 
mechanical thrombectomy; they are less likely to fragment and result in secondary 
embolisms [40]. Multiple other studies have found that thrombi rich in RBCs are 
easier to fragment, and thus are more likely to cause secondary embolisms [41]. 
Techniques for reducing the risk of secondary embolisms include the follow-
ing [40]:

•	 Addition of proximal balloon catheters to reduce anterograde blood flow
•	 Stent-retriever Assisted Vacuum-Locked Extraction (SAVE) technique: stent 

partially retrieved during thrombectomy for the embolus to be removed as a whole

When mechanical thrombectomy is the treatment of choice in an acute ischemic 
stroke, the use of researched techniques has helped to improve patient outcomes.

�Prediction of Clot Composition

It has been suggested that pre-intervention imaging could be used to identify clot 
composition, enabling clinicians to make treatment decisions prior to attempting 
mechanical thrombectomy [41]. Presently, imaging markers are being investigated 
for their correlation with clot composition along with the use of machine learning 
software for the prediction of clot composition. These advancements in technology 
can aid in the selection of devices for each clot allowing for personalized thrombec-
tomy strategies. Fitzgerald et  al. investigated the use of Orbit Image Analysis to 
identify the components of clots compared to the gold standard of H&E staining 
[39]. Orbit Image Analysis is a software that assists in the quantifying of tissue 
content using machine learning. This is a promising development as it helps to elim-
inate human variation and errors in analysis, including the lack of reproducibility of 
results. This research will aid in decision-making for the short- and long-term treat-
ment and management of clots.

�Robots: Can Research and Practice Keep Up with Medical Technology?

The constant development of new technology leads to continued developments for 
the application of robotics in medicine. It is an area with a great deal of potential 
and a wide range of applications including surgery, rehabilitation, assistive tech-
nologies, and cellular level alterations through the use of micro-/nanorobotics. The 
focus of this section will be on robotics in surgery.
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�Evolution of Robotic Surgery

The use of robotics in the surgical field has been rapidly developing and has been 
widely accepted as a new standard of care. Initially developed with the intention for 
use in the military, it was not until later that its application for healthcare became 
recognized.

Initial systems that were developed were highly procedure-specific, e.g., prostate 
surgery and assisted systems in neurosurgery. The first fully functional multi-
purpose surgical robot was developed in the late 1900s in the United States [42]. 
Initial prototypes and systems were developed using virtual reality (VR) and manip-
ulators which transmitted surgeon movements to the robotic instruments. These sys-
tems were originally developed for open surgeries before being further improved for 
laparoscopic procedures. The result of trials on anatomical models, ex  vivo and 
in vivo animal models revealed that using these robotic systems increased the time 
of open surgeries. However, they were beneficial in decreasing operation time in 
laparoscopic and microsurgical procedures [42].

Despite a drive to develop technologies for robotics in surgery, the initial models 
trialed in humans were short-lived. This was due to increasing surgery time in some 
cases, increased costs of surgeries, and inferior care outcomes. At that time, pro-
gression of robotic surgery was limited by the technology available in hospitals to 
support its use. However, as technology continued to advance, further developments 
and refinements created new software and hardware suitable to run robotics pro-
grams. This has led to the use of robotics in surgery becoming increasingly accepted 
and utilized. At present, it has had benefits for visceral surgery, urology, and colorec-
tal and gynecological procedures [43].
The current barriers to the use of robotic surgery includes the cost and, in some 
cases, the longer operation time [43]. An outline of the barriers and benefits of 
robotic surgery is presented in Table 20.5. The use of robotics in procedures comes 
with a learning curve for surgeons which varies between procedures, pathologies, 
and anatomical sites [44]. Further, this learning curve extends to anesthetists due to 
the differences of robotic surgery compared to traditional surgery.

�Changes to Perioperative Care

Surgical interventions are often associated with perioperative complications that 
affect the care of patients post-surgery as well as their long-term prognosis [45]. 
Common complications of surgeries include risk of infections, cardiovascular and 
cerebrovascular events, deep vein thrombosis and/or pulmonary embolisms, and 
intensive care unit (ICU) admissions. These complications occur to varying degrees 
depending on the classification of the surgery as low, intermediate, or high risk. The 
development of technology and implementation of robotics in surgery not only 
come with changes within the operating theatre but also the care of patients 
perioperatively.
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Overall, research has indicated that robot-assisted procedures are associated with 
decreased rates of complications [42, 44, 46–48]. As with traditional surgeries, 
these rates vary depending on the procedure. In the majority of instances, patients 
who underwent robot-assisted surgeries had a decreased length of stay in the hospi-
tal compared to patients who underwent open or laparoscopic surgery. Loss of blood 
is one of the most common complications of surgery, potentially leading to a need 
for blood transfusions [46]. Robotic surgeries decrease the amount of blood loss 
that patients experience, thus reducing the need for blood transfusions. In addition, 
robot-assisted surgeries have been shown to have lower pain scores, fewer wound 
complications, and lower infection rates. The reduced rates of these complications 
lead to a decrease in the use of hospital resources and the patient’s length of stay in 
the hospital [46]. The reduction in complications is associated with reduced sys-
temic inflammatory and metabolic insult [44]. In robot-assisted prostatectomies, it 
has been found that patients need less help with hygiene and mobility following the 
procedure, as well as a shorter catheterization time [48].
The move toward robot-assisted surgeries changes the role of healthcare profession-
als during perioperative care. As the technology utilized in surgery continues to 
evolve, so will the care of patients perioperatively.

�Future Applications

The future of robotic surgery is dependent on five core dimensions [44]:

	1.	 Technology: application of advances in technology
	2.	 Evidence: increasing evidence for the best robotic platforms
	3.	 Cost: cost-effectiveness for individuals, institutions, and governments
	4.	 Awareness: increased societal and patient awareness of robotic surgery
	5.	 Training: new training for all healthcare professionals involved in robotic surger-

ies including surgeons, anesthetists, nurses, and allied health

Table 20.5  Summary of the advantages, disadvantages, limitations, and barriers of robotic surgery

Advantages Disadvantages Limitations Barriers

Shorter surgery 
times in some 
cases
Decreased 
post-operative 
complications
Potential for 
telesurgery

Higher costs
Longer surgery 
times in some 
cases

Lack of standard operating protocols
Lack of training programs specific to 
robotic surgeries
Difficult acquiring equipment
Development of a global network 
needed in order to establish 
connections between countries for 
collaborations of tele-surgeries
Billing and funding issues
Legal issues: crossing state and 
country borders

Cost of 
surgery
Longer 
surgery times 
in some cases
Learning curve 
of clinicians
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Future directions of robotic surgery include allowing surgeons to have higher 
interface with robots through the development of new tools and integration with 
artificial intelligence [43]. One specific area of robotic surgery that has potential 
is the ability for surgeons to conduct telesurgery. Telesurgery is the utilization of 
wireless networking and robotic technology to undertake operations from a 
remote location [49]. This allows operations to be conducted despite geographi-
cal barriers and allows surgical collaborations between surgeons in multiple 
locations.

However, an issue in the development of telesurgery is latency time. This is the 
time delay that occurs when transferring auditory, visual, and tactile feedback 
from one location to another [49]. This could lead to longer operation times and 
more importantly, inaccuracy during a procedure – a concern for patient safety 
and recovery. This can be especially difficult if emergencies occur during surgery 
[50] as a sudden change in procedural approach may be required, e.g., the need 
for additional supplies. There may also be network delays adding additional lay-
ers to the complexities of emergency situations. Nevertheless, as internet speeds 
increase and technology advances, these complications will become less of an 
obstacle.

Research in the field of robotics thus provides advantages not just intraopera-
tively but also perioperatively. As medicine evolves with technology, research has 
provided a vehicle for bench science to be translated into safe, effective, and patient-
centered clinical care. However, as there are still limitations to current evidence, 
research scientists will have to continue to configure the vast field of medicine.

Key Points
•	 It is essential for physicians to be familiar with research in order to ensure that 

patient care is rooted in the practice of “evidence-based medicine.”
•	 Quality-of-care domains are useful as points of reference to confirm that patient 

care is optimal.
•	 Pre-test probability provides researched-backed evidence for improved practice. 

Thus, these algorithms should be followed when available.
•	 Knowing the approval pathways for pharmacological use is invaluable for risk-

benefit analysis of a treatment.
•	 Research is an ongoing process; thus, hospital practice should also change based 

on ongoing research evidence.
•	 Translational research from bench to bedside is useful in taking pathophysiol-

ogy – such as that of clot composition – to help guide practice and management 
of patients who present with differing risk factors for the same medical condition 
(e.g., stroke).

•	 Technology can outpace medical practice. However, utilizing and keeping up 
with what is available has immense benefits as shown through robotic surgery.

Research in medicine will continue to discover new evidence or re-examine old 
practices that will influence how physicians care for patients.
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Chapter 21
Sustainability and Healthcare: Expanding 
the Scope of “Do No Harm” Models 
of Success

Kevin Conrad and Margaret Conrad

The dictum of “primum non nocere” has been the cornerstone of medical ethics for 
a millennia [1]. Each generation views it in a different light, often guided by the 
circumstances of the times. At some point, most healthcare providers find them-
selves asking what encompasses harm and how will that translate to their responsi-
bility as an individual practitioner and at the institutions where they work. While it 
is obvious that first do no harm applies to clinical practice, which we as providers 
have some control over, it also can apply to behavior and the unintended conse-
quences of providing healthcare.

A growing concern is how the energy-intensive practice of modern medicine is 
impacting the environment and how we as providers are accountable for that impact. 
Climate change and the delivery of healthcare are no longer separate issues. A pos-
sible relationship between the two is no longer abstract. The environmental impact 
of practicing medicine is measurable.

In addition, what is our responsibility to promote sustainable practices among all 
industries that potentially lowers the risk of environmentally induced disease. Now 
more than ever, it has become obvious that the changing environment is having a 
direct and increasing impact on our health.

Our first priority should be to determine and mitigate our own impact on the 
environment. Hospitals operate 24 hours per day, 7 days a week. Much of its opera-
tion is energy intensive and require carbon fuel as to run critical systems. The 
World’s Healthcare systems produce as much CO2 as the seventh largest country.
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It is understandable that a generation of healthcare providers, raised in the con-
text of severe climate change warnings and events, would be eager to incorporate 
sustainability not only in their personal lives but into their practices as well.

“Sustainable healthcare” refers to the goal of providing high quality care while 
having minimal or no environmental impact. This goal is achieved primarily through 
decreasing energy use reducing various types of waste and procuring clean energy. 
This includes all of the many downstream aspects of healthcare such as transporta-
tion, food production, and waste disposal. Healthcare is reliant upon a large and 
diverse infrastructure. Sustainable healthcare also considers healthcare’s facilities 
immediate impact on the local community, such as in its impact on local air quality.

The medical industry and its support systems in the United States are responsible 
for approximately 10% of the world’s carbon emissions [2]. In addition, a signifi-
cant amount of local air pollution, primarily due to transportation can be attributed 
to healthcare operations. While many industries, such as the automotive, have made 
great strides in transitioning to sustainable practices, healthcare has ironically 
lagged behind. Market forces have not particularly pushed healthcare in that 
direction.

The most obvious hurdle to converting hospital systems to a sustainable frame-
work is the initial financial cost, and making the argument that it is a cost-effective 
endeavor. There is an increasing body of literature that demonstrates this.

Guidelines for sustainable healthcare are just beginning to emerge. The World 
Health Organization has set parameters for creating healthcare systems that are 
environmentally sustainable while ensuring greater affordability [3]. The areas 
defined for interventions include workforce development, water use, sanitation, 
hygiene, waste management, sustainable energy, infrastructure, technology, and 
product procurement [3]. This document serves as one of the first to provide a major 
overview of the issues by an international organization. It sets out to define the 
healthcare industry’s impact on the environment and gives advice on how to achieve 
remediation in each area.

At times, the healthcare industry has been slow to change and driven by custom 
and tradition. For this reason, sustainable healthcare is searching for inspirational 
solutions to foster a new way for health systems to operate. The new mantra of 
healthcare, one that does transform the traditional delivery of healthcare, is to meet 
the patient’s needs where they live work and play. Addressing sustainability is key 
to this concept.

It is easy to point out concerns regarding sustainability in a medical setting, but 
it is hard to discover solutions that can be easily implemented with rapidly definable 
metrics. The road forward will require extensive research and an honest evaluation 
of our efforts, but the preliminary results are already promising. For example, 
investing in sustainable upgrades to a single operating room can save up to $56,000 
annually [4]. Startup costs can be extensive, but this one example demonstrates that 
the financial best interest of the healthcare industry can be to move toward sustain-
ability, even in short term.

As in other industries, sustainable initiatives have financial benefits in the long 
run due to decreasing energy, reducing waste, and minimizing transportation costs. 
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An obvious added component is the goodwill that is generated among patients and 
employs with these initiatives. Much of this can be translated into improved patient 
satisfaction and enhanced employee retention. Increasingly, employees have the 
expectation of a workplace that support sustainability. In a time of increasing cli-
mate change-related weather events, this can be reassuring.

In the United States, many hospital systems are taking formal steps toward 
increasing sustainability. Some have fully employed sustainability directors that 
report directly to the CEO. This position has become the norm for most other indus-
tries, and it is being seen in many of the major healthcare systems. The following 
are three examples of efforts of various sizes that have formalized their sustainabil-
ity efforts.

�Kaiser Permanente: An Innovator of Sustainability  
Efforts in the Healthcare Industry

The United States’s largest integrated healthcare system, Kaiser Permanente, has 
made significant strides toward sustainable healthcare. They are often viewed as the 
pioneer and leaders is this field, with a long history of innovation. Starting with 
limited goals, employees in 1970 at Kaiser Permanente Santa Clara Medical Center 
created an “Ecology Committee” to teach other employees about common 
ecology [5].

Kaiser Permanente has not only utilized but has invested in solar energy projects 
and infrastructure. It has a long history as one of the first adopters of solar energy on 
a large scale. In 1977, Kaiser Permanente Redwood City Medical Center began 
using solar energy for water heating. At the time, this was one of the first and largest 
solar projects at a US medical facility. Solar power was expanded in 1980 at Kaiser 
Permanente with the development of a solar thermal project in Silicon Valley at 
Santa Clara Medical Center [5]. Since that time, solar utilization has continued its 
expansion.

Hospitals require large amounts of produce and are one of the major purchasers 
in a given region. Many sustainability goals can be achieved by local sourcing. 
Kaiser Permanente Oakland Medical Center began the first farmers market at a 
United States hospital. This initiative has spread to over 50 farmers markets at hos-
pitals associated with Kaiser Permanente [5].

In addition to developing sustainable energy sources, in 2010, Kaiser Permanente 
began evaluating all suppliers’ environmental impact. This involves a scorecard that 
provides information on supplier’s use of harmful chemicals and recycling policies. 
The goal of this endeavor is both to analyze the environmental impact of items pur-
chased and to encourage suppliers to utilize more environmentally friendly ways of 
creating and sourcing products [5]. These initiatives all are developed with short-
term achievable metrics.
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More recently, Kaiser Permanente has set more aggressive goals and long-term 
initiatives. In 2010, Kaiser Permanente committed to reducing greenhouse gas 
emissions 30% by 2020. This goal was based off of the emissions recorded in 2008 
[5]. A large step toward this goal involved investing in the construction and opera-
tion of wind and solar energy farms. By investing in these renewable energy proj-
ects, Kaiser Permanente generated 590 million kilowatt hours of power in a year. 
This is equivalent to the electricity used by 82,000 average American homes 
in a year.

Another major goal was set in 2016 when Kaiser announced it would be carbon 
neutral by 2020 [5]. This involved a more aggressive effort in investing in clean 
energy projects to reduce greenhouse gas usage, committing to recycling, reusing, 
and composting all non-hazardous waste, and acquiring all food from local farmers. 
The success of these initiatives shows the potential for a hospital institution to enact 
large-scale change. Kaiser’s success demonstrates the abilities of healthcare sys-
tems not only achieve sustainability but to drive the green industry as a whole.

Kaiser Permanente has been officially recognized multiple times for their envi-
ronmental endeavors. In San Diego, Kaiser Permanente opened the first LEED 
Platinum certified hospital [5]. This hospital produces its own electricity, cooling, 
and heating. The design reduces water usage and overall energy consumption. By 
2020, 40 Kaiser Permanente building were LEED certified. The EPA awarded 
Kaiser Permanente the Green power Leadership Award in 2019 for their use of 
renewable energy. Kaiser Permanente achieved their goal of being the first carbon-
neutral hospital system in the United States in 2020. Their work toward sustainabil-
ity has been recognized on a national scale. Since 2002, Kaiser Permanente has 
received over 300 awards from the organization Practice Greenhealth for their envi-
ronmental achievements.

Future goals remain ambitious as well. Having achieved success in their previous 
environmental initiatives, Kaiser is looking to the future to improve their facilities. 
By 2025, Kaiser Permanente plans to become carbon net positive, purchase all food 
locally, recycle 100% of non-hazardous waste, reduce water use by 25%, and col-
laborate with local organizations to reduce environmental impact on local commu-
nities [6]. The motivation behind this initiative stems from a concern for the rising 
impact of the environment on health and the disproportionate effects of climate 
change on marginalized communities. There is also a financial incentive to transi-
tion toward sustainability. Compared to their usage and cost of water and energy in 
2013, Kaiser Permanente annually saves an estimated $19.6 million on energy and 
$2.8 million on water usage. The state of California has encouraged industries to 
become more sustainable and certainly much of its workforce has set that as an 
expectation for employment, but Kaiser has exceeded that expectation. Kaiser 
Permanente is the prime example of how a large hospital system with the urging of 
its workforce and cooperation of its administration can achieve sustainability, finan-
cial benefit, and an improved local environment.

Kaiser has a well-developed infrastructure to promote its sustainability opera-
tions. It has created and empowered the position of chief environmental officer. This 
position goes beyond sustainability issues, to examine healthcare’s overall 
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interaction and influence with the environment: a concept that is increasingly being 
recognized as essential to the future of healthcare.

�Boston Green Ribbon Healthcare Working Group: 
Cooperation and Competition Among Healthcare Systems

In contrast to the example of Kaiser Permanente, which is one hospital system, the 
Boston Green Ribbon Healthcare Working Group unites multiple hospitals in a 
mutual goal of pursuing sustainability. This group is part of Boston Green Ribbon 
Commission which is composed of business, institutional, and civic leaders in the 
city of Boston, MA, working in coordination with the City’s Climate Action Plan to 
fight climate change and achieve city-wide carbon neutrality by 2050 [7]. By work-
ing with a variety of hospitals in Boston, they have reduced greenhouse gas emis-
sion by 33% in 2020. An impressive goal as the average US hospital has increased 
emissions by 1.5% yearly [7]. This was achieved through smaller changes made in 
coordination with the individual hospitals as well as by purchasing renewable 
energy options. This achievement came with corresponding financial savings. This 
initiative benefitted from close ties to the city government which controlled and 
regulated much of the energy industry. No one system in Boston is as large as Kaiser 
and thus does not have the ability to develop large-scale energy projects on its own. 
Also eliminated was much of the competition and individual bargaining for energy 
resources among healthcare systems.

These goals were achieved predominantly by initiatives and limited beneficial 
competition among individual hospitals, which often set goals that could be 
rewarded. For example, Beth Israel Deaconess Medical Center was converted to 
energy-efficient labs which lowered greenhouse gas emissions by 38% in one build-
ing. This achievement earned the medical center an award that funded an energy-
efficient freezer program [7]. Area hospitals often utilized the expertise and 
enthusiasm of local academic institutions. Boston Medical Center constructed a 
60-megawatt solar farm with MIT in North Carolina. By purchasing 26% of the 
power, Boston Medical Center moved to carbon neutrality in 2020 [7]. Similarly, by 
2018, 80% of Partners HealthCare’s energy came from zero-emission generators 
and the entire facility will be carbon positive by 2025.

In addition to reducing the environmental impact of hospitals, the Healthcare 
Working Group aims to assess current environmental threats and help hospitals pre-
pare for a potential environmentally driven crisis [7]. This was achieved through an 
assessment of the impact of an environmental crisis would have on healthcare with 
an emphasis on unexpected conditions arising from climate change. The goal of this 
assessment was to define areas of need to ensure socially equitable improvements to 
community health [7]. This initiative represents the potential of sustainable medi-
cine to support community health in high-risk areas. Another part of this goal is to 
prepare the infrastructure of hospitals for potential environmental catastrophes such 
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as storms, heavy wind, and storm surge. The waterfront Spaulding Rehabilitation 
Hospital, part of Partners HealthCare, was designed with this in mind. The rehabili-
tation gardens double as storm surge barriers protect the raised ground floor. 
Additionally, mechanical and power systems are placed on rooftops to protect 
against potential flooding. Functional windows allow for ventilation and storm 
surge water is captured and reused [7]. Not only do these initiatives reduce waste, 
but they ensure the facility will be functional in the event of a large storm.

While most of these initiatives have long-term energy savings, start-up costs 
were considerable. Boston’s Newton-Wellesley Hospital spent $50 million for a 
mechanical, electrical, and plumbing upgrade that included cooling towers and 
automated building controls. This reduced electric consumption by 44%, reduced 
demand by 51%, and reduced natural gas consumption by 40% [7]. Much of this 
expenditure was justified to administration by having the technical support of the 
Green Ribbon Commission Healthcare Working Group. The group also connected 
hospitals with unique funding options. This collaboration of hospitals has proven to 
be a great success. Many of the issues of sustainability require the coordination of 
many civil and private entities. This along with some friendly competition has been 
the path forward in Boston.

�Cleveland Clinic

Kaiser Permanente operates in many different cities in California and neighboring 
states. The Boston Green Ribbon Healthcare Working Group guides potentially all 
of Boston’s hospital systems. In contrast, the Cleveland Clinic provides an example 
of how a single system, albeit large, can make sustainability an essential part of their 
mission.

The Cleveland Clinic’s Office for a Healthy Environment stated its focus is on 
limiting the impact of climate change and its corresponding effects on human health 
[8]. Their green initiatives focus on four categories: buildings, operations, buying, 
and involvement.

The design of Cleveland Clinic Buildings is influenced by the United States 
Green Building Council’s Leadership in Energy and Environmental Design (LEED) 
system. Thirteen of Cleveland Clinic’s projects have been LEED certified, and all 
new major construction projects aim for certification as a minimum and silver cer-
tification as a larger goal [8]. Additionally, the “Operations” aspect of their environ-
mental initiative aims to combat sustainability issues related to waste, transportation, 
energy, food, toxics, climate, and water. By working with supply chains, Cleveland 
Clinic hospital’s landfill diversion rate was above 30% in 2010 [8]. Much of the 
landfill diversion comes from changes made in their operating room. Cleveland 
Clinic has standardized their operating room recycling program and offers it to hos-
pitals across the nation. Unable to find an existing way to recycle operating room 
waste, Cleveland Clinic found a market for recycling operating room packaging and 
connected their waste hauler to this market in a way that ensured safety from 
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contamination. To combat waste from transportation, Cleveland Clinic has invested 
in alternative fuel vehicles and instituted a “No Idle Zone” in their parking areas.

They have also addressed the significant carbon footprint of employee transpor-
tation. They offer a carpooling match program for employees with preferred parking 
for carpoolers and discounted parking for low-emission vehicles. They have also 
addressed small issues where they can be found, for example, switching from a 
badge swipe to an automated sensor in parking.

Direct energy consumption use accounted for 80% of Cleveland Clinic’s carbon 
emissions in 2008 [8]. They were instrumental in the development of Ohio 
Cooperative Solar, now called Evergreen Energy Solutions, by investing in solar 
panels in 2010 that provided 9% of their Main Campus hospital energy needs: an 
example of how healthcare can drive green industry.

To reduce waste from food production, Cleveland Clinic utilizes farmers markets 
and hospital kitchen gardens and aims to procure food within 200 miles of Cleveland. 
This involves working with local farmers and is celebrated with a mark on the food 
signs in the cafeteria indicating how far the food travelled. To reduce toxicity expo-
sure and make environmentally friendly changes, Cleveland Clinic uses Green Seal-
certified cleaning products, maintains a mercury-free environment, and reduces 
plastic to food.

�Practice Greenhealth

A study by the Commonwealth Fund found that despite the initial cost of moving 
toward sustainable initiatives, healthcare institutions through green initiatives could 
save up to $5.4 billion in 5 years and $15 billion in 10 years [9].

There is no one way for healthcare systems to move toward sustainability and 
different institutions will take different routes. One of the greatest challenges is 
quantifying sources of waste and finding scalable solutions that fits the financial 
resources of the institution. Some may pursue local solutions while others may go 
as far as investing in energy generation plants, such as solar and wind farms. 
Globally, there are several organizations of various sizes that can serve as guides for 
converting to sustainable healthcare.

In the United States, Practice Greenhealth provides the framework for health 
systems aiming to transition toward sustainability. They offer achievable goals and 
guidelines that can apply to institutions of any size and financial ability. Practice 
Greenhealth aims to work with hospital systems by disseminating solutions to the 
many challenges of greening the healthcare system while maintaining public health 
standards [10]. For example, through their Greening the Operating Room initiative, 
Practice Greenhealth will assess operating rooms, identify short-term and long-
term sources of waste reduction, and provide a financial assessment of these 
changes. Operating rooms are a source of opportunity because a typical one con-
sumes more energy per square foot than any other part of a hospital and can produce 
up to 33% of a facility’s waste [4]. Cleveland Clinic and Practice Greenhealth have 
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worked together to “green the OR” in Cleveland and have marketed this initiative to 
other hospitals.

On a global scale, the organization Healthcare Without Harm advocates for sus-
tainable healthcare. A promotional video created by Healthcare Without Harm out-
lines the argument that it is hypocritical of a healthcare system to be the cause of the 
health issues that it aims to cure. Sustainable medicine is a form of preventative care 
and has the potential for a substantial impact on slowing or reversing climate 
change [11].

�Conclusion

In our challenge to mitigate the effects climate change, time is limited. I believe the 
previous described efforts represent some of our best efforts so far and can serve as 
guide to jump start efforts. This statement by Dr. Dana Hanson, president of the 
World Medical Association summarizes the effects of climate change on the deliv-
ery of healthcare:

“Climate change represents an inevitable massive threat to global health that will 
likely eclipse the major pandemics as a leading cause of death in the 21st century.” 
In the midst of the current suffering endured during the current pandemic, it is dif-
ficult to comprehend those consequences that climate change may bring.

The healthcare system is transitioning. It strives to provide care patients where 
they live, work, and play. A key component of this will be addressing our environ-
mental impact on the communities we serve and that impact is measurable and 
considerable.

We are at an inflection point on our efforts to reduce carbon emissions and that is 
good. There is an almost a universal consensus that action is needed now. But time 
has become our enemy. According to the authors of the landmark report by the UN 
Intergovernmental Panel on Climate Change released in October of 2018, 10 years 
is what we have to reverse carbon emissions to prevent significant environmental-
driven emergencies. The report states urgent and unprecedented changes are needed 
to limit temperature elevations 1.5C and 2C, as compared to the pre-industrial era. 
Exceeding a 2C elevation will lead to global adverse events at an unprecedented 
level [12].

I am optimistic and believe this will be the decade of action. If anything can be 
said positive about the current COVID-19 pandemic is that we have collectively 
come to realize how fragile our existence is. A new awareness has developed that 
better understands humankind’s interaction with the environment. Our challenge is 
to convert this opportunity into action.

Carbon neutrality as demonstrated by Kaiser Permanente is achievable in the 
healthcare sector and should be our immediate goal. It can drive economic develop-
ment locally by its implementation, and it can engage the community in environ-
mental stewardship efforts to a level not yet seen. But time is of the essence, and 
worldwide leaders of these efforts are needed now. We have passed the time when 
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our actions are concentrated on convincing stakeholders of the problems. We must 
transition to practical, meaningful, and rapidly developed solutions.

Healthcare is one of the few industries that has the economic size, the scientific 
background, community engagement, and perhaps most importantly the motiva-
tions to “first do no harm” that could lead a national if not a global transformation 
in environmental stewardship among all industries. It is our duty to be leaders in 
these efforts and make it one, if not our most important priority.
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Chapter 22
The Evolution of International Health: 
Lessons to Be Learned
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Ahmed Noreddin, and Carl Kim

�The Ultimate Question

The coronavirus disease of 2019 (COVID-19) pandemic, if anything, has proven the 
interconnectedness of the world, showing how certain health diseases can directly 
affect those in other countries, bringing the need to understand global health to the 
forefront of medicine. For a while now, the global health community has been using 
international comparisons of healthcare systems to evaluate and improve healthcare 
delivery. These metrics helped countries evaluate their response to COVID-19 [1]. 
Despite the United States’ unique delivery of healthcare and status as a place of 
discovery and cutting-edge science, overall life expectancy is actually lower than 
that of other countries with similar per capita income [2]. The United States is also 
known to be the largest spender within healthcare as compared with any other coun-
try in the world [2]. In comparison, developing countries around the world are uti-
lizing innovative tactics to provide care to large amounts of people in a cost-effective 
way [3]. These tactics may be a stepping stone in making the United States’ health-
care system more sustainable.

Taking the time to learn the perspectives of global citizens can be an extremely 
powerful experience [4]. Understanding health and healthcare systems in communi-
ties across the world not only provides insight into different models of care that 
could be utilized to improve our own systems but also better prepares physicians in 
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the United States care for patients of all diverse backgrounds. Many medical profes-
sionals and trainees in the United States have taken a keen interest in global health, 
eager to share innovative research and cures with other areas of the world. Many 
physicians are motivated to participate in global health because they believe that 
one’s country should not determine their access to good quality healthcare [5].

The ultimate question is how do we achieve the “best of both worlds” scenario 
where we continue to provide specialized care, encourage cutting-edge research 
that significantly improves mortality of certain diseases, while getting better at man-
aging noncommunicable diseases and reducing costs to make healthcare sustain-
able? This chapter certainly does not contain all the answers to the betterment of 
health around the world, but it does aim to discuss certain parameters that help 
evaluate and understand the current state of healthcare in different countries as it 
applies to hospitalists in the United States.

�Evolution

Globally, life expectancy has increased more in the past 50 years than in the preced-
ing 5000 years combined [6]. There is no argument that modern medicine now has 
the tools to accomplish a variety of seemingly impossible feats; however, it is the 
more subtle advances, the ones that are able to be implemented around the globe 
that have contributed most to increased life expectancy [6]. The medical conditions 
that broadly affect most nations tend to be the most pressing issues. This is why 
global health timelines often highlight the major pandemics that have spread 
throughout the world. In 2009, The Lancet published a more unifying definition of 
global health:

Global health is an area for study, research, and practice that places a priority on improving 
health and achieving equity in health for all people worldwide. Global health emphasizes 
transnational health issues, determinants, and solutions; involves many disciplines within 
and beyond the health sciences and promotes interdisciplinary collaboration; and is a syn-
thesis of population-based prevention with individual-level clinical care. Although global 
health places greater priority on prevention, it also embraces curative, rehabilitative, and 
other aspects of clinical medicine and the study of basic sciences [7].

The understanding of global health is still largely variable: some see it as a means 
to help those who are perceived to be in more dire situations, some believe strongly 
that an advancement in the medical field should be equally accessible to all citizens 
of the world, others believe it will help their own countries’ interests to learn about 
global health, and most believe in a combination of these things. Although the per-
spective that other countries do not have similar access to resources as the United 
States motivates people to be more charitable, it can also cause people to partake in 
medical voluntourism, which can be dangerous.

The origin of medical mission trips started with religious missions and coloniza-
tion efforts. Medical services have been offered to sway people both toward and 
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away from political and religious ideologies. Medical surgeries were offered by 
Christian missionaries to gain trust and encourage conversions to their faith [8]. Dr. 
Bethune, a trauma surgeon and early proponent of universal healthcare, provided 
surgeries during the Spanish Civil War in China while promoting communism [9]. 
Though certain faith-based medical mission trips still exist, the majority of current 
global health trips originate from nonprofit organizations such as the WHO, Red 
Cross, and Doctors without Borders.

A major stepping stone for the development of global health was the formation 
of Médecins Sans Frontières (MSF), also known as Doctors without Borders, in 
May 1968. The Red Cross, one of the earlier organizations established to care for 
victims of unfortunate catastrophes; however, it consisted largely of nonmedical 
personnel. A group of young French doctors, on a Red Cross mission to treat the 
wounded during a Nigerian conflict, saw the need for a doctor-run association; thus, 
MSF was born. Today many more doctor-run nonprofit, organizations cater to 
patients globally. As of 2021, Doctors Without Borders is established in 28 coun-
tries, serving over a hundred million patients and counting [10].

Though the term Global Health was used in scientific journals and articles since 
the 1940s, as well as by organizations like MSF and WHO, it was not until the 
1990s that the concept garnered worldwide attention. President Barack Obama 
made global health a key part of his international policy by signing The Global 
Health Initiative. This act worked with countries around the world to push funding 
for out-reach programs, development aids, education and awareness campaigns, and 
scientific research. Nonprofit organizations and funds started by private citizens like 
the Bill and Melinda Gates Foundation also play a huge role in improving global 
health. These nonprofits often make significant positive impacts by targeting spe-
cific conditions and locations; examples include AIDS and malaria treatments in 
Africa by the Gates foundation and the Sankara Eye Foundation focusing on eye 
health and vision impairment in India. These organizations managed to change 
global health to a secularly driven humanitarian efforts with noble mission state-
ments and values [11].

Physicians in these organizations have had the chance to participate in incredible 
work, so there is no surprise that trainees and students are becoming increasingly 
interested in global health experiences [12]. Currently, short-term global health 
experiences are organized by a myriad of different institutions with varying degrees 
of regulation. Many of these organizations and initiatives are well-intentioned; how-
ever, the lack of regulated structure endangers lives that are dependent on certain 
initiatives [13]. Global health initiatives can be detrimental in a variety of ways: 
increased dependency on volunteer groups, disruption to local cultural practices and 
values, medical errors in the setting of low consequences, etc.

In 2016, a perspective titled: Beyond Medical “Missions” to Impact Driven 
Short-Term Experiences in Global Health (STEGHs): Ethical Principles to Optimize 
Community Benefit and Learner Experience shared guidelines with the aim of cor-
recting unintended negative consequences of certain short-term experiences in 
global health. The four principles are listed as follows:
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	1.	 Principle 1: Skills building in cross-cultural effectiveness and cultural humility 
are critical components of successful STEGHs.

	2.	 Principle 2: STEGHs must foster bidirectional participatory relationships.
	3.	 Principle 3: STEGHs should be a part of longitudinal engagement that promotes 

sustainable local capacity building and health system strengthening.
	4.	 Principle 4: STEGHs must be embedded within established, community-led 

efforts focused on sustainable development and measurable community health 
gains [14].

These principles focus on sustainability, which is incredibly important when ini-
tiating any health intervention. For example, a one-time donation of glucose moni-
tors to members of a small village is not likely to achieve the goal of decreasing 
uncontrolled diabetes within that area. Combining the donation with education, 
places to refill supplies, and partnerships with local nonprofits are some ways to 
ensure that there are lasting results for the initiative. Another misconception is 
assuming that lower quality care is acceptable because those receiving the care 
would not have been able to afford any regardless. Though there are laws that pro-
hibit students, trainees, and others from participating in tasks they are not qualified 
to do, these laws are poorly enforced. An expert consensus written in 2019 high-
lights a few incidents where patients being managed by unqualified trainees have 
faced dire consequences [15]. This paper also calls for a more stringent oversight of 
STEGHs, stating that we should hold similar standards for all health initiatives 
geared toward patient care regardless of how underprivileged patients are. Since 
then, there has been a huge push to educate and train students to understand the 
importance of local partnerships and sustainability to maintain the principles out-
lined above.

During the COVID-19 pandemic, there was a transition of resources away from 
commonly run initiatives, which traditionally are disease-specific and privately 
funded. This highlighted the dependence that lower-income countries have on 
donors and organizations most often from citizens in higher-income countries [16]. 
These transactions are often unregulated, so in times of emergencies there is not a 
contingency plan. The lack of a plan, combined with the inability to travel and the 
decreased ability to fundraise for non-COVID initiatives, exacerbated the negative 
consequences of the one-way partnerships. The STEGHs listed above encourage 
responsible global health practices to help avoid this dependency; however, these 
are merely suggestions, far from being enforced.

Investing in education and incorporating local medical professionals are key to 
ensuring that initiatives are sustainable, especially in unpredictable times. This is 
not a possibility in all areas of the world. There are communities that will continue 
to be dependent on humanitarian aid and resources. Addressing these concerns is 
difficult for a multitude of reasons, one the biggest being the barriers to education. 
Medical education often takes time, money, and a certain amount of privilege, 
higher than most average world citizens. Even if students from low-income coun-
tries are able to receive medical education, the opportunities to pursue research and 
specializations are significantly limited, perpetuating the dependence that 
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low-income countries have on wealthier countries [17]. Although there are many 
theories as to why people lack access to medical education, there is little debate that 
change must be made.

The medical community has started to make large efforts to increase access to 
medical education. A growing number of programs in the United States are under-
standing the value of offering specialized mentorship programs and jobs in part-
nered clinics overseas [18]. Though there is increasing interest in global health, 
there are not nearly enough physicians to attain adequate access in the United States, 
let alone the globe. For this reason, it is important for the medical community to 
utilize innovative approaches that are sustainable when addressing global health.

�Understanding Global Systems of Health

The metrics that global health scholars used to measure a population’s health and 
adequacy of healthcare systems has changed over the last couple decades. Mortality, 
life expectancy, quality of life, costs, and work status were commonly used to com-
pare countries in the early 2000s [19].Taking into account the significance of educa-
tion and innovation, current metrics include health IT infrastructure, policies, and 
access to education [20]. This transition from morbidity and mortality allowed us to 
use more than just outcomes to define the success of healthcare received by a certain 
population. These newer metrics provide a deeper understanding of the social deter-
minants of health, yet another campaign that has gained popularity in this 
decade [21].

The Lancet, a family of accredited medical journals, has a dedicated global 
health journal, several commissions, and series that work together to highlight the 
work being done internationally and create plans with recommendations that help 
further the eradication of preventable or curable diseases across the globe. The 
Lancet has recently created a commission on High Quality Health Systems (HQSS), 
focused on preventing deaths due to low quality care in middle- and low-income 
communities around the world [22].

Started over two decades ago, the Lancet Commission on Global Eye Health is 
also well known for their impact on global health and economies. The commission 
has published several reviews on the work that they have done. They also continue 
to advocate for the global health community to come together to treat preventable 
blindness, emphasizing that 90% of vision impairment can be prevented and/or 
treated with cost-effective treatments. These treatments would make a huge impact 
at the individual level but also cause significant communal change, increasing the 
number of people able to contribute to different economies [23]. The Lancet com-
missions also ensure to continually review and reassess the work being done, keep-
ing in mind both quality and the economic impact global health undoubtedly has. 
Other Commissions focus on Culture, Reproductive Health, Infectious Disease, 
Nutrition, and other key health areas that are often used as metrics to evaluate the 
health of nations.
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Community health is impacted largely by a population’s culture, religion, eco-
nomics, prevalence of alternative medicine, and attitude toward healthcare. Different 
countries around the world differ enormously on these factors [4]. A few countries 
with drastically different healthcare systems and populations are discussed and 
compared to the United States within this chapter. The aim is to understand how 
different communities around the globe address different challenges in the hopes 
that it will help us understand how to improve the delivery of healthcare equitably 
to the diverse population of the United States.

�Mortality and Life Expectancy

As stated earlier in this chapter these last few decades have improved life expec-
tancy significantly, referred to as a golden age for health [22]. However, it is impor-
tant to remember that we have not improved the prevalence of, or treatment for, all 
conditions. While largely government-led initiatives like access to clean water and 
vaccinations led to averting millions of deaths from communicable diseases, we, as 
a global community, have struggled with preventing deaths from noncommunicable 
diseases [24, 25].

The United States has a life expectancy of 77.4 years, with an increase from 2000 
of 1.8 years. From the same data sheet, Qatar, a country with much lower per capita 
income, is shown to have an average life expectancy of 77.2  years, surprisingly 
similar to the United States; however, Qatar does have a substantially larger change 
in life expectancy over the last 20 years – 5.9 years. Qatar is also one of the few 
countries where males have a slightly increased life expectancy of about 1 year to 
females. There is conflicting evidence about the life expectancy of women being 
less than the life expectancy of men in the GCC. Some believe it could be related to 
the increased prevalence of obesity in women; however, it is important to note that 
while obesity is generally more common in women worldwide, females still tend to 
have higher life expectancies [26].

Another country with a significant improvement in life expectancy since the year 
2000 is India, with a change of 8.7 years, bringing the current average life expec-
tancy to 70.8. The increase in life expectancy in both of these countries, India and 
Qatar, is thought to be due to their economic gains. Though the United States has a 
higher life expectancy than most countries in the world, when adjusted for income 
and wealth, the United States predicted life expectancy is lower by approximately 
3 years [27]. In comparison, other countries like Brazil and Ethiopia have signifi-
cantly higher than predicted life expectancies [27].

One country that was able to continue a steep rate of improvement in life expec-
tancy, while already having a high life expectancy in the year 2000, is South Korea. 
South Korea’s current average life expectancy is one of the highest in the world at 
83.3 years, after an increase of 7.1 years from the year 2000. None of the other 
members in the top 20 countries for life expectancy have a rate of increase close to 
that high. These statistics show both a need and possibility for the United States to 
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improve its healthcare system as a whole. Understanding the underlying factors 
influencing shifts in life expectancy around the world can help guide policy here in 
the United States [26].

�So What Changed? Economies and Healthcare

The major contributor to an increase in health in many countries is income. The 
graph depicting the positive correlation between health and income per capita is one 
of the best known relations in global health. Wealth and health are intertwined; 
healthier populations are more productive and have the ability to invest in future 
generations [28].

Although the positive correlation between health and income per capita is a well-
established phenomenon, rapid economic development may have some negative 
impacts. The discovery of oil in the gulf region of the Middle East in the early twen-
tieth century was a catalyst for dramatic changes in lifestyle changes of the popula-
tion leading to an increase in the prevalence of lifestyle diseases. Initially, the 
inhabitants of the GCC (Gulf Cooperation Council) region led a nomadic lifestyle 
consisting of simple diets, large expenditures of energy compared to the regional 
population of today. The socioeconomic development of the GCC resulted in an 
epidemiological transition with chronic disease such diabetes and cardiovascular 
disease becoming the leading cause of morbidity and mortality. The extent of this 
epidemiological transition is alarming as all 6 countries in the region are ranked in 
the top 10 in the world for diabetes prevalence, as well as non-communicable dis-
eases accounting for 70% of all deaths in the GCC [29].

This rapid increase in national wealth contributed to an unprecedented popula-
tion growth of nearly doubling between 2000 and 2017 [30]. A lack of health system 
infrastructure and dependence on expatriate (migrant) medical professionals has left 
the GCC region without the necessary resources to accommodate this rapidly grow-
ing population. Sixty percent of medical professionals are expatriates with a 20–25% 
loss of trained health workforce personnel per-year [30]. A targeted solution has 
included strategic collaborations with foreign hospitals and medical schools such as 
the Cleveland Clinic in the United Arab Emirates (UAE). These collaborations have 
successfully expanded the US-based model of care to the GCC to help evolve human 
capital and infrastructural needs while building long-term health system capacity. 
Many other joint ventures have been established including John Hopkins Aramco in 
Saudi Arabia and Cornell Medical College in Qatar [31]. These establishments are 
mutually beneficial and are prime examples of the crucial role the United States 
plays in promoting the evolution of hospital medicine.

Building infrastructure in countries does not automatically result in better health 
outcomes. Though lack of access to infrastructure does play a role in decreasing 
mortality, it is only a part of the solution. For example, a program aimed to reduce 
infant mortality in India distributed cash incentives for women who gave birth at 
facilities found that increased facility delivery did not improve newborn or maternal 
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mortality [32]. The HQSS, one of the Lancet commissions, was created to evaluate 
and understand this gap. The commission members develop frameworks and guide-
lines for implementing global health initiatives that go beyond donating resources. 
Their framework involves incorporating high quality, value-based care, in conjunc-
tion with providing the capital needed to improve healthcare [22].

�Access and Reverse Innovation

Access to healthcare, whether it is rural Minnesota or villages in India, is another major 
contributor to the health of a population [22]. There are multiple contributing factors 
for a lack of access: education, geography, wealth, but most importantly a healthcare 
system that is not made in the best interests of the population. A healthcare systems’ 
efficiency is limited by more than just the wealth of nations. The Organization for 
Economic Co-operation and Development contains countries with relatively high 
income and high life expectancy. The United States ranks lowest in life expectancy 
among the OECD countries, despite the amount of wealth the nation has [26]. This 
indicates an inefficient healthcare system that is not built in the best interests of the 
population as a whole. A comparison of nine OECD countries found that healthcare 
systems’ efficiency is improved when countries focus on population behavior and wel-
fare instead of highly specialized treatments affecting the minority of the population 
[33]. The proposed solution is a transition to a value-based system with increased focus 
on primary care [34]. Despite this push, we have yet to see health outcomes improve in 
the United States [26]. An alternative to large-scale policies is the implementation of 
smaller-scale, innovative projects that address population health at a local level.

A book written by Vijay Govindararajan titled Reverse Innovation in Health 
Care: How to make Value-Based Delivery Work discusses how the US healthcare 
system can learn about and improve upon innovative strategies that have worked in 
India [3].

India, a relatively young, developing country, has a unique way of catering to the 
healthcare of their large population. Initial hospitals were built by the British East-
India Company and then taken over by the government. Modernization, the growing 
economy, and the global exchange of knowledge led to privatization. Presently, hos-
pitals with the best infrastructure, updated techniques, and medical education are 
predominantly private. Though large multiple-specialty hospitals with around 
2000–6000-bed capacity are numerous, smaller clinics are just as popular [35].

The concept of a Primary Health Center was suggested by the Bhore Committee 
(under the leadership of Sir Joseph Bhore) in 1946, and the first functional PHC was 
established in 1953 by the government. Since then, many hospitals have set up 
PHCs as smaller branches. The Primary Health Center (PHCs) are used as exten-
sions of the hospital system to administer medical care as well as spread awareness 
about endemic diseases, to the urban and rural areas where healthcare is lacking 
[36]. A hub-and-spoke model allowed India to cut costs and increase quality by 
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concentrating specialized care and spreading primary care [3]. Dr. Henderson, 
referred to as a visionary in the book, created a telemedicine network, with a similar 
hub-and-spoke model at the University of Mississippi. The network allowed rural 
hospitals to provide better care by involving specialists when needed, resulting in 
decreased costs and increased access to high-quality care [37]. The network is 
believed to have saved several hospitals that were headed toward closure by address-
ing challenges that many rural hospitals in the United States are facing: inability to 
staff physicians for specialized care, decreased admissions, and transfers to larger 
centers [38]. According to the North Carolina Rural Health Research program, from 
January of 2005 to December of 2015, 105 rural hospitals were closed down [39]. 
This trend highlights one of the core problems with the US hospital system – unsus-
tainable costs leading to decreased access for low-income and rural members of 
society [38]. It is vital for all practicing physicians in the United States to under-
stand the dynamics between costs and access. A qualitative study done in 2019 
analyzing US physicians’ takeaways regarding global health had a majority of 
respondents agree that a global health experience increased their awareness of 
excessive spending in the United States [5]. Although there are many things that the 
United States can learn from other countries to improve its own healthcare, the dif-
ferences in culture and attitudes toward healthcare make certain initiatives difficult 
to generalize [22].

�Cultural Competence

Finding a definition for culture that is both inclusive and accurate has puzzled schol-
ars for decades; however, understanding the impact of culture on health is clear. The 
idea of cultural competence, how people communicate across cultural divides, 
began with a UNESCO-commissioned study to ensure that ethnocentrism did not 
gain popularity. World War II brought the discussion of racism and its impact to the 
forefront of discussions involving culture. UNESCO’s study directly rejected the 
idea of colonialism and ethnocentrism, emphasizing the value of social diversity. 
This was the initial push to make health rights more applicable to those of all cul-
tural backgrounds and laid the foundation for what we now discuss in medicine as 
cultural competence [4].

Another challenge regarding defining culture is the fact that the definition differs 
from person to person, perhaps an easier way to understand culture is the sum of 
things that bring value to a human being’s life. Some have characterized culture as 
what separates human beings from other living animals. Taking this definition into 
account, in order to provide culturally competent care, it must be individualized. 
Value in healthcare is currently defined as outcomes over costs; this does not always 
directly align with an individual’s definition of value. Cultural competence is under-
standing the divide and closing the gap between the value of healthcare and the 
value that an individual defines for themselves.
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Closing the gap, especially in the setting of global health, is not easy. This chal-
lenge is commonly faced by expatriate healthcare workers in the GCC. The majority 
of all healthcare workers in the GCC come from countries that have very different 
cultural norms to those who live in the GCC region. These barriers play a significant 
role in the patient-physician relationship, particularly between members of the 
opposite gender. One of the unique cultural traditions is the refusal for a patient to 
be touched, maintain eye contact, or speak directly to a member of the opposite 
gender. This is very different from the norms seen in most Western cultures. It is 
impossible to generate positive health outcomes without accepting the sociocultural 
norms that people have chosen to live by [4]. Acknowledging this motivates, many 
institutions in the United States train and employ physicians that represent the popu-
lations they are serving. Developing countries that do not have the resources to 
educate local populations are at disadvantage. Increasing local training in the GCC 
may help address some of the health disparities unique to the country, for exampe, 
decreased life expectancy in women compared to men.

The understanding that health outcomes are significantly worse when cultural 
differences are not addressed is probably most emphasized when looking at the 
health of indigenous populations in wealthy countries, like Australia and the United 
States. Native Americans and Aboriginals have significantly worse health outcomes 
than the rest of the citizens in their respective countries. Aboriginal men in Australia 
are reported to have some of the worst health outcomes. They have also been shown 
to significantly underutilize health centers [40, 41]. As discussed earlier, increasing 
access does not always translate to improved health outcomes. Often our assump-
tions of why certain populations have worse outcomes paint the community with 
broad strokes – assuming certain populations would rather rely on traditional medi-
cine or assuming that there is a significant lack of trust in the system. A qualitative 
study done in 2018 found that aboroginal men are motivated to improve their health. 
They also concluded from interviews that understanding the heterogeneity of their 
thoughts was essential. A one-size-fits all approach did not serve this population 
well [42]. When considering native populations, it is also important to have an 
understanding of alternative medicine.

�Alternative Medicine and Religion

Yet another interesting aspect of culture and medicine is religion. Most individuals 
in this world, consider religion to be part of their culture, effectively stating that 
religious beliefs add value to their life [43]. Thus, religion plays a large role in 
healthcare. Medicine has long been thought of as a part of the Hindu and Buddhist 
religions. Whereas the relationship between religion and health has gained popular-
ity relatively recently in the west. A systematic review looking at the relationship 
between religion and health published between 1975 and 2017 showed a significant 
increase in publications after 2009 [44]. This increase in publications shows the 
United States’ interest toward broadening the understanding of culture and religion 
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within healthcare. In many studies, religion is shown to have a positive effect on 
health outcomes and often informs attitudes toward healthcare.

Interestingly, both evidence-based medicine and alternative medicine have been 
gaining popularity across the globe. Ayurvedic medicine (originating in India), 
Unani medicine, Chinese Medicine, and Homeopathic medicine (originating in 
Germany) are all well-known alternatives to allopathic medicine. The medicinal 
ingredients used in alternative treatment come from natural ingredients: herbs, 
seeds, oils, etc. This, relatively, reduces the risk of drug-induced side effects that are 
commonly seen in allopathic drugs. In 1999, To Err is Human, a book discussing 
the magnitude of medical errors in hospitals leading to deaths was published. 
Though many institutions have pushed for quality improvement, a systematic review 
done in 2019 found the average rate of drug-related hospital admissions is still high, 
around 15.4% [45]. The increased transparency of medical errors and side effects of 
medicine since the 1990s are motivating factors for US citizens to seek out alterna-
tives to allopathic medicines.

Other common subsets of patients that use alternative medicine are patients with 
chronic lifestyle conditions and terminal diseases. The current medical system in 
the United States is best fit to manage acute and correctable diseases, due to our 
investment in cutting-edge technology and pharmaceuticals. Though advances have 
been made to prevent and better manage chronic diseases, advances in education 
and awareness are still lacking [46]. Patients in the previously stated subsets, often 
hope alternative medicine will contain a cure or a better treatment regimen. 
Alternative medicine is extremely popular among cancer patients: 83% of 453 can-
cer patients in a National Cancer Institute study reported trying alternative medicine 
as a part of their treatment [47].

In Eastern culture, alternative medicine has always been prevalent; this is likely 
due to the significantly different perspective on the role of healthcare in one’s life. 
Oral traditions in these communities play a powerful role in instructing and educat-
ing people about health. Medical education is passed down differently than in the 
Western world. The older members of the family serve as initial triage, providing 
medicinal remedies for mild, commonly occurring illnesses [48]. For example, in 
India, most grandmothers in villages, some who have not even had the chance to 
complete basic schooling, are taught to aid women in childbirth. Their medical 
knowledge is impressive, often guiding mothers through prenatal care and under-
standing their child’s development.

One anecdotal story shared by an immigrant from India is the idea of using but-
termilk to treat vaginal yeast infections. Though there are no published RCTs evalu-
ating the effectiveness of douching with buttermilk to cure vaginal yeast infections, 
a systematic review looking at alternative treatments concurred that lactobacillus 
recolonization with yogurt capsules may have some promise [49]. Yeast infections 
are thought to be caused by an overgrowth of candida due to disruption of normal 
growth flora. Normal flora of the vagina is lactobacillus, often found in buttermilk. 
Though the pathophysiology is understood, studies show that there is a negligible 
amount of lactobacillus in commercially developed yogurts [50]. The draw of alter-
native medicine is the decreased risk of harm. The harm of douching with 
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buttermilk is lower than the harm of antifungal creams and oral antifungal medica-
tions. Antifungals can contribute to the development of drug-resistant yeast infec-
tions, which can turn fatal [51].

This tradition of relying on oral traditions and family members for medical 
knowledge makes a huge difference in hospital medicine culture and dependency on 
hospitals. Though there are economic benefits to decreased dependency, there is 
also a downside: decreased primary preventative interventions. With globalization, 
illnesses now plaguing developing countries are changing, increasing the depen-
dence of countries on allopathic medicine. Increased medical education about newly 
emerging conditions in addition to more research investigating old age cures is 
needed to achieve the best health outcomes [52].

The medical system in the United States has evolved to accept possible benefits 
of alternative medicine practices, investing nearly 366 million dollars in research in 
2016. In 2013, a clinical trial was conducted in which an ayurvedic formulation (a 
plant extract against natural glucosamine sulphate) and the NSAID Celecoxib were 
compared for ability to reduce pain. The trial was conducted with 440 patients suf-
fering from knee osteoarthritis. Both drugs showed similar effects in pain reduction 
with rise in SGPT but otherwise functioning liver [53]. Currently, more and more 
therapies from other countries are being adopted into the US healthcare system. 
Turmeric is one of the more well-known herbal therapies that has been widely 
accepted [54]. Though there is still a long way to go in terms of researching 
ayurvedic treatments, physicians across the globe have hope that it may provide aid 
in resolving some of the biggest healthcare challenges of our time [55].

�COVID-19

The coronavirus, one of the biggest healthcare challenges we have faced in this 
century, exaggerated cultural and regional differences not only between different 
countries but between different states and even more specific communities within 
states. The different approaches taken by countries to manage a pandemic in the 
modern, globalized world allowed us to compare and analyze the effectiveness of 
different healthcare systems.

South Korea was a relative success story. In 2015, South Korea went through a 
devastating epidemic caused by the Middle East Respiratory Syndrome Coronavirus 
resulting in 186 cases and 38 deaths. The South Korean government swiftly identi-
fied potholes within the healthcare system and passed approximately 48 reforms to 
address the concerns of not having enough physicians, infrastructure, and commu-
nication between important government institutions.

They identified the potholes within the healthcare [56]. The first case of Severe 
Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) was confirmed on 
January 20, 2020, and by the end of February, the country was reporting up to 909 
cases. The government immediately mandated masking, quarantining, and social 
distancing. The compliance rate in South Korea was thought to be high because 
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South Koreans were already accustomed to wearing masks due to pollution [57]. 
The government also enforced high-tech, vigorous, rapid contact tracing. By April 
30, 2020, they were able to flatten the curve, and a downward trend in incidence was 
seen. The response to the initial wave of the pandemic was better than most other 
countries [58]. Though there has been much discussion about how the culture of 
South Koreans and the willingness to comply was the reason the country was so 
successful, they may not have been if the reforms in the healthcare system had not 
taken place.

In the United States, there is much debate about how culture and individual 
choice is impacting the response to this pandemic. There is a definite divide between 
the perspective of physicians in the United States and the majority of individuals in 
the United States. This is unsurprising as the demographics of physicians are 
extremely different to those of individuals living in the United States. There are 
significant differences in race, average salary, access to education, and location 
[59–61]. These differences contribute to the divide that has recently been exagger-
ated by the coronavirus. Other wealthy countries do not have as large of a demo-
graphic gap between practicing physicians and the populations they serve. Taking 
an approach similar to how doctors practice globally may improve the US health-
care system. Understanding the heterogeneity of the population, utilizing innovative 
methods to improve access to care, and catering care toward the best interests of an 
individual are all tools recommended by global health scholars that may bridge this 
gap [4, 62].

�Conclusion

The Lancet Global Health Commission endorses four vital actions to consider when 
addressing global healthcare systems that lay the foundation for a good healthcare 
system: have a shared, clear, vision of quality care with strong regulations, focus on 
health outcomes rather than limiting systems to focusing on access, increase partici-
pation and competency in clinical education, and empower citizens to understand 
their healthcare and keep their governing bodies in check [22]. As medical profes-
sionals, it is extremely important to remember the assertion that providing services 
without quality is ineffective, wasteful, and unethical both in our own country and 
globally. Global health can be extremely rewarding, not only because of the satis-
faction of helping those in need but also because the experiences generally empower 
physicians to be better in a multitude of ways. A survey done asking medical profes-
sionals about the impact that global health had on their careers was overwhelmingly 
positive. Around 85% of respondents agreed that global health activities enhanced 
the quality of their domestic work and increased their level of involvement with 
vulnerable populations, health policy advocacy, or research on social determinants 
of health [63]. The United States has its own share of complex problems within its 
healthcare system, and the solutions may come from practices employed in different 
countries. The answer to the ultimate question asked above may be as difficult to 
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understand as culture is to define; however, educating communities of the evolution 
of health globally can undoubtedly help us create a more culturally aware, sustain-
able, healthcare system in the future.
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Chapter 23
Update in Hospital Medicine: Trends 
in Compensation, COVID-19, Workplace 
Environment and Malpractice

Kevin Conrad

Hospital medicine is approximately 25 over years old. As a specialty it continues to 
demonstrate its essential role, especially during the current COVID-19 pandemic. 
Certainly, the COVID-19 pandemic has given the hospitalist a time to shine. During 
the current period, few people have seen and valued hospital medicine more than 
hospital administrators. A period of disruption often provides an opportunity to illu-
minate issues and facilitates open communication. The COVID-19 pandemic has 
provided that. Hopefully hospital medicine will take advantage of this period to 
further define and consolidate their practice.

Flexibility has been the cornerstone of Hospital Medicine’s proven value. The 
ability to quickly adapt has been an essential component of hospital medicine since 
its inception. Where there is a need or gap, hospital medicine adapts and steps up to 
the plate. This was essential during the COVID-19 surges and will continue to be 
needed as once rare events become the new norm.

No specialty has grown as fast and has had a greater impact on the delivery of 
healthcare than hospital medicine. The scope of hospital medicine continues to 
evolve but maintains a focus on acute patient care, academic teaching, and research 
on healthcare delivery. Recent research has focused on value-based care and will 
continue to do so as the current healthcare practices move toward population health. 
Readmission reduction and length of stay are two particular research areas where 
hospital medicine has focused its efforts.

The term hospitalist was first mentioned in a 1996 New England Journal of 
Medicine article written by Goldman and Wachter [1]. Prior to that several terms 
were utilized such as acute care physicians and house physicians. No one, including 
hospitalists themselves, knew exactly what they were, so it took some time to 
develop an identity. Several other specialized designations have evolved since then 
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such as nocturnists, Skilled Nursing Facilities (SNF)-ists, and transitional care 
physicians.

Prior to 1996, there were limited physician practices in the United States based 
solely in the hospital. Several forces, primarily academic and financial, aligned in 
the 1990s to account for the birth and rapid growth of the specialty. Those primarily 
were a decrease in fee for service model and a transition to capitated care. Suddenly, 
a hospital admission became an expense rather than an income generator. Efficient 
models were needed to provide in-patient care.

Clinic-based physicians were finding it increasingly difficult to manage the com-
plexities of clinical care, documentation, and throughput of a hospital patient which 
required nearly 24 hours attention per day. The initial success of hospitalist pro-
grams led to their rapid expansion. Large healthcare systems were the first to 
embrace the hospital medicine concept, followed by more regional systems.

Currently, there are more than 60,000 practicing hospitalists in the United States. 
This represents a steady and slight exponential growth over the past 25 years [2]. 
This expansion is predicted to continue for the next few years as remaining hospitals 
develop and expand new hospitalist’s programs, and the scope of practice continues 
to expand. Hospital Medicine is larger than any other sub specialty of Internal 
Medicine.

�Compensation

One trend remains constant in this time of uncertainty – hospitalists have undis-
puted value. This is reflected in recent compensation reports. Both salaries and insti-
tutional support continue to rise.

According to the Society of Hospital Medicines 2020 (SHM 2020) report, the 
median salary for all hospitalists serving adult patients was $307,000. The median 
salary of pediatric hospitalist was $224,000. Among all adult academic hospitalists, 
the mean salary was $237,00. This represents a continued overall increase in sala-
ries over the past 15 years and a 10% increase from 2016 and a 6% increase form 
2018. Since 2010, there has been on average a 9% increase in salary each year [2]. 
This is despite relatively flat trends in work relative value units (wRVU) production 
over the same time period. There continues to be significant geographical variabil-
ity, with hospitalists in the South earning the most. Compensation growth is expected 
to continue to be similar in the near future as hospitalists positions continue to out-
number the available workforce and competition remains in filling positions. Within 
the last year, nearly 73% of all Hospital Medicine programs report having unfilled 
positions. It is expected that the majority of the positions will be filled by new resi-
dents [2].

Nocturnist receive, on average, 14.7% more pay than those doing only daytime 
shifts. Hospitalists working in physician-owned practices have had larger compen-
sation increases than those in hospital-owned groups, according to the MGMA 
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Provider Compensation report [3]. Over that past several years, this pay difference 
between nocturnist and traditional providers has remained relatively stable.

Other trends among high earners have also emerged from a survey taken in 
2016 in Today’s Hospitalist magazine. More than 8% earn over $400,000. This is 
usualy accomplished by working night shifts or additional moonlighting shifts. 
High compensation is also seen in some geographically isolated regions [4].

The COVID-19 pandemic has had an undetermined finacial impact on hospital 
medicine, with many groups reporting transient salary reductions. Despite an influx 
of pateints at many hospitals due to COVID-19, many experienced decreased vol-
umes. This neccesitated temporary staff reductions. The exact pay reduction has not 
been quantified in any reports. Although most hospitals were under financial strain, 
a minority of groups were offered hazard pay during the COVID-19 pandemic. 
However, roughly 40% reported a reduction in pay. The majority of groups reported 
that this has been a temporary measure and the expectation is that salaries will even-
tually stabilize to pre-COVID-19 levels [2]. It is uncertain how the pandemic will 
affect recruitment, retention, and work patterns.

Institutional support of hospitalists remains significant. The average financial 
support of a single hospitalist according to the SHM 2020 report was $201,761. 
This was defined as direct costs not covered by professional fees. This does not take 
into account any shared savings, which continues to increase, through at-risk and 
value-based contracts [2].

�Performance Metrics

The amount of hospitalist compensation tied to performance metrics continues to be 
steady, 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.

Since 2014, core measures and documentation are declining as a metric. It is 
anticipated that the use of performance metrics tied to compensation will con-
tinue to increase as the transition to value-based purchasing continues. There 
continues to be discussions on the efficacy and implementation of performance 
metrics and their impact on morale. Some have argued that incentivizing expected 
activities with little ability to modify them does little to improve outcomes and 
increases burnout. Often what is easy to measure and is included in a perfor-
mance metric provides little in terms of improved outcomes for the patient or 
increased revenues. Value-based medicine, with an increased percentage of 
patients being at financial risk to healthcare institutions, will continue to drive 
performance metrics as percentage of compensation for hospitalists. These met-
rics tend to be more complicated, spread across multiple disciplines, and difficult 
to assign solely to hospital medicine performance. Despite these challenges, it 
will be essential for hospital medicine to define their role in improving value-
based metrics.
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�COVID-19 Experience: Insight into Career Satisfaction

Hospitalists’ experience with COVID-19 continues to evolve. With its roots in dis-
rupting typical healthcare treatment paradigms, hospital medicine was and is well 
suited to meet the needs of this rapidly changing pandemic. During the pandemic, 
this was manifested by speed in which hospital medicine programs adapted to clini-
cal, staffing, and supply challenges. The data provided in this chapter is primarily 
from the year 2020. As programs venture into the second year of the pandemic, 
sustainable solutions are being developed, many of which will be permanent. It will 
be some time before the true impact of the COVID-19 pandemic on the practice of 
hospital medicine is known. As with all disruptions in healthcare, permanent change 
can be expected.

Volume fluctuation was a major challenge for most programs. Surge planning 
became an essential component, with daily reallocation of patients being the norm. 
Communication of both clinical and operational issues became essential with many 
programs adopting daily huddles. Most hospitalist’s programs, approximately 70% 
across the country, instituted dedicated COVID and non-COVID teams. This 
allowed for adjusted patient allocation, personal protective equipment (PPE) con-
servation, and streamlined provider workflows. More than 60% of pediatric units 
housed adult COVID-19 patients and almost 40% of pediatric hospitalists provided 
direct care for adult COVID-19 patients [2, 5].

Hospitalists employed clinicians from other hospital service lines including pri-
mary care specialists in both medicine and surgical fields to cover shifts or provide 
other forms of clinical support [5]. Nearly, 39.6% of hospital medicine groups uti-
lized non-hospital medicine group clinicians to help cover service needs. Many spe-
cialties had decreased volumes during the COVID-19 pandemic. Providers in these 
specialties provided both back up and primary care to COVID-19 patients in the 
hospital [2, 5].

As discussed in a previous chapter, wellness among hospitalists has come to the 
forefront during the COVID-19 pandemic. Many issues that were previously known 
gained increased awareness. Burnout, which is a growing factor among all special-
ties, is an important topic in many if not most hospitalist groups. As previously 
stated in order to have burnout, you need to be burning. In response to this, many 
groups have developed formal wellness efforts and office champions. The issue of 
wellness will continue to rapidly evolve over the next few years and formal efforts 
as part of most programs.

Turnover has always been a significant and costly part of hospital medicine due 
to several factors, including the portability of the practice. The onging efforts of 
recruitment continue to be costly and at times disruptive to many groups. This is 
both a positive and negative component of the specialty. One struggle will continue 
to be differentiating turnover due to burnout versus natural career progression. The 
impact of COVID-19 on turnover is yet to be determined, with various factors pro-
moting and reducing turnover. Disruptive events often reveal hidden issues. 
Certainly the COVID-19 pandemic has demonstrated the value of hospital medicine 
and what is needed to make Hospital Medicine a sustianable career.
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Regardless, hospital medicine, still a relatively new specialty, will continue to 
examine what defines the components of career satisfaction. As exponential expan-
sion of the specialty declines, it will make financial sense to place an increased 
emphasis on retention and career satisfaction.

There will continue to be turnover with positions being filled by new graduating 
house staff, but possibly a new paradigm needs to be developed and has been sug-
gested that rewards career hospitalists with professional opportunities at a pre-
defined pace. This would ensure some degree of stability within programs. One 
factor often cited in burnout is stagnation. Many programs have developed career 
pathways that ensure professional growth among their ranks.

One contributing component to diminished career satisfaction may be the rela-
tive lack of research opportunities in the field of hospital medicine. As compared to 
other specialties, hospital medicine has a relative lack of clinical investigators and 
academic output [6]. The cause of this is multifactorial, including the broad nature 
of the specialty and the recent focus on rapid expansion. Defining the expertise of 
hospital medicine and translating that into research opportunities is not an easy task. 
The COVID-19 pandemic will certainly make that task a much easier proposition.

Specific reasons cited for the lack of research initiatives include the lack of fund-
ing, few mentors, few dedicated fellowships, and lack of financial incentives. To 
address this, the Society of Hospital Medicine has placed an emphasis expanding 
fellowships and mentorships within hospital medicine groups [6].

Research opportunities exist for hospital medicine, particularly with the expan-
sion of value-based medicine as discussed in a previous chapter. The COVID-19 
pandemic has certainly been a catalyst in defining the expertise of hospital medicine 
both in the public and in the academic world. It will be incumbent for hospital medi-
cine to take advantage of the current opportunities.

�Hospital Medicine and Occupational Risk Related 
to COVID-19 Infection

Hospitalists were at the center of healthcare delivery during the COVID-19 pan-
demic. This included significant occupational risk. At the time of the publication, 
48.2% of groups reported having lost provider time due to staff contracting 
COVID-19 [5].

All healthcare workers (HCW) have a high occupational risk related to COVID-19 
infection. This was especially evident early in the pandemic among those on the 
frontlines. China, Italy, and other countries early in the pandemic reported signifi-
cant risk to providers. This includes primary care, emergency room, and hospital-
based physicians. The correct use and limited availability of PPE was a significant 
factor early on, as well as adopting correct infection control methods.

As the pandemic progressed, this risk to HCW was less evident. Morbidity and 
mortality among hospitalists from COVID-19 have not been specifically reported 
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on, but as with many specialties, there have been anecdotal reports. Several studies 
with somewhat conflicting results have examined mortality among physician spe-
cialties as the pandemic has progressed. This has varied by region and time frame 
studied. The full toll that the pandemic has taken on HCW is significant but has not 
yet been defined, especially in comparison to the general public.

Physicians across the spectrum adopted early vaccinations. As of June 2021, 
more than 96% are fully vaccinated against COVID-19, with no significant differ-
ence in vaccination rates across regions, according to a survey from the American 
Medical Association [7].

In addition to the risk of COVID-19 infection, psychological stress became a 
significant side effect of the COVID-19 pandemic. Wellness became formalized in 
many programs. Retention of employees became major concern not only for physi-
cians but among all clinical staff. Daily destressing rounds were instituted in many 
locations, as well as peer-driven mental health checkups. Several programs report 
that this will be a permanent part of their structure going forward [3].

�COVID-19 and Telemedicine

In response to the COVID-19 pandemic, the Centers for Medicare & Medicaid 
Services (CMS), through its emergency authority, granted radical changes to its 
longstanding telehealth policies in 2019. Prior to COVID-19, telemedicine was 
slowly entering clinical medicine and to a lesser degree hospital medicine. These 
efforts were limited by infrastructure, billing limitations, and public acceptance. 
CMS previously limited telehealth to specific remote geographical locations and 
limited billable services. Many of the lifted restrictions remain in place at the time 
of this publication. Billing is comparable to in-patient services. As previously 
reviewed in a prior chapter in this text, this flexibility enabled groups to create new 
or expand existing virtual and telemedicine programs. Initially this enabled PPE to 
be preserved, capacity expanded, and allowed for more efficient workflows. As the 
pandemic has lessened in some areas, telehealth continued to be employed because 
it is cost saving and flexible.

After the first year of the pandemic, virtual appointments accounted for approxi-
mately 20% of all clinic and hospital-based appointments. Some, still under emer-
gency practices, reported as high as 30%. The perecenatge of virtual appointments 
is expected to decline, but remain a significant component of clinical practice [6].

Telemedicine and digital health technology are becoming established parts of 
medical practice and are very likely to persist after the COVID-19 pandemic. 
Between mid-March and mid-October 2020, over 24.5 million patients (approxi-
mately 40% of all Medicare patients) had received a telemedicine service. As of 
June 2021, CMS is currently debating and requesting public input on the structure 
of future telehealth services. New guidelines are expected to continue to broadly 
support the use of telemedicine.
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There are still obstacles for further growth including access to broadband, patient 
familiarity with technology, and future trends in reimbursement. The role of tele-
medicine in hospital medicine is even less certain as practice patterns normalize. 
This may seem as an attractive career choice for many providers. As with many 
innovations seen during the pandemic, some groups may permanently keep the ser-
vice line while others may only enact it in emergent situations.

�Malpractice

Overall, medical malpractice claims have been trending down among all medical 
specialties. Previous studies have shown that hospitalists had lower claim rates than 
office-based internal medicine physicians. However, these trends may be changing 
among hospitalists and heading in the wrong direction.

Hospitalists malpractice claims have remained roughly stable, as compared to 
other specialties which as noted have seen a decline. They are generally equal to 
office-based primary care physicians but statistically higher than medical special-
ties. Claims against hospitalists tend to be on the higher side due to severity of 
injuries, with a median indemnity payout of $231,000 [7]. Approximately one-third 
of claims against hospitalists resulted in a payout, a rate similar to other specialties. 
However, this was significantly lower than the payout rate for emergency physicians.

One possible explanation for the worsening picture may be the broadening scope 
of a hospitalist practice. Among other specialties, most commonly named as code-
fendants in hospitalist claims, are general surgery and orthopedics. To a lesser 
degree, nursing, emergency medicine, and cardiology were also reported. 
Co-management services among hospitalists have rapidly expanded in the past 
10 years. Possibly too fast, without proper evaluation of where value is truly added.

The rapid expansion of hospital medicine as a whole may also play a role, with 
inexperienced physicians accepting new roles that they are not trained for. Often the 
newly hired physician is placed in a novel service. A potential solution may be to 
continue to define the collaborative agreement and roles among services as well as 
to provide formal onboarding. Further thought must be given to the scope of prac-
tice of hospitalists. The recent trend of unabridged expansion seems to have sub-
sided, but it must be examined where hospitalist add true value and what can be 
done to limit liability exposure. It can be expected that co-management services will 
continue to be an area of increased liability and must be closely tracked and 
supported.

Two specific areas most often cited in claims are clinical judgment and commu-
nication errors. Improving clinical judgment of clinicians is a challenge. There is 
limited data supporting the use of electronic medical record support systems, but 
some have shown promise. A specific success story is the implementation of stan-
dardized sepsis protocols and alarm systems. Certainly this area will continue to 
evolve and will be an integral part of risk reduction moving forward.
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Communication support systems, especially at crucial junctures such as hand-
offs, are essential and have been reported to significantly reduce adverse events. 
Despite criticisms, the 7 day on, 7 day off shift model continues to be the norm. 
Variable models of staffing continue to put stress on communication systems. 
Hospital medicine will continue to have communication challenges that are among 
the most difficult among all medical fields.

Patient satisfaction of the physician was also reported to be a key component in 
those patients who ultimately filed a claim. Much of this is from retrospective stud-
ies. To be definitively determined is the impact of patient communication educa-
tional activities on reducing law suits.

�Workplace Environment and Safety

There is the perception that workplace tension and violence are increasing in hospi-
tals. This may mirror the increase in violence seen on airplanes, school bar meet-
ings, and sports arenas. Possibly, the violence seen within the hospital is reflection 
of the mounting tensions outside them. National political anger is being manifested 
locally and is often incited by local regulations such as mask wearing and visitor 
restrictions. At the same time, patients with illicit narcotic use continue to pose a 
threat. In an industry already struggling with staffing issues, a fundamental issue in 
retention has become safety. Many healthcare employees have a fundamental ques-
tion, “Will you keep me safe?” For many, already debating career choices, this has 
become the tipping point in deciding to exit the healthcare field.

Federal data reveals that 73% of all nonfatal injuries reported occurred in health-
care in 2018 [8]. It is yet to be seen if the COVID-19 pandemic has worsened this, 
but antidotal reports certainly suggest that it has. Many studies show that healthcare 
workers are more susceptible to aggravated assault than any other industry [9]. For 
frontline workers already exhausted by 18 months of disruption, workplace vio-
lence is often too much to bear. An additional pressure is decreased staffing levels. 
On typical shifts by provders, little time is available to deescalate patient issues.

Hospitalists are obviously at direct risk of workplace violence and must advocate 
not only for themselves but also for allied health staff and their patients. In the hos-
pital, they are in a unique position of authority, physical presence, and responsibil-
ity. In addition to patient care, hospitalists have a unique understanding of the 
functioning of the hospital.

Hospitalists should recognize that they must be actively engaged in the safe func-
tioning of the hospital at all levels, including a robust working relationship with 
security teams. It is important for the hospitalist to be actively engaged in these 
efforts and provide leadership when needed.

Ensuring hospital safety is a multifactorial task that requires input and solutions 
from a variety of viewpoints. The expertise of the hospitalist should be included in 
devleoping system wide safety protocols. No one group can provide all the services 
needed to ensure a safe working environment in the hospital. Mental health, clinical 
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care, housekeeping, and physical plant services all play a part. In the past, much of 
this was left solely to security teams to manage. Current best practices suggest that 
all members of the care team should be engaged and successful initiatives have 
incorporated various members of the healthcare team.
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