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Study objective: Cancer immunotherapy is evolving rapidly and is transforming cancer care. During the last decade,
immune checkpoint therapies have been developed to enhance the immune response; however, specific adverse
effects related to autoimmunity are increasingly apparent. This study aims to fill the knowledge gap related to the
spectrum of immune-related adverse effects among cancer patients visiting emergency departments (EDs).

Methods: We performed a retrospective review of patients treated with immune checkpoint therapy who visited the ED
of a comprehensive cancer center between March 1, 2011, and February 29, 2016. Immune-related adverse effects
from the ED visits were identified and profiled. We analyzed the association of each immune-related adverse effect with
overall survival from the ED visit to death.

Results: We identified 1,026 visits for 628 unique patients; of these, 257 visits (25.0%) were related to one or more immune-
related adverse effects. Diarrhea was the most common one leading to an ED visit. The proportions of ED visits associated
with diarrhea, hypophysitis, thyroiditis, pancreatitis, or hepatitis varied significantly by immune checkpoint therapy agent. Colitis
was significantly associated with better prognosis, whereas pneumonitis was significantly associated with worse survival.

Conclusion: Cancer patients treated with ipilimumab, nivolumab, or pembrolizumab may have a spectrum of immune-
related adverse effects that require emergency care. Future studies will need to update this profile as further novel
immunotherapeutic agents are added. [Ann Emerg Med. 2019;73:79-87.]
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INTRODUCTION
Background

Cancer immunotherapy is rapidly evolving and is
transforming cancer care.1 Active research is investigating
the development of and emerging results from immune
checkpoint therapies, including the most effective
treatment duration, the safety and effectiveness of immune
checkpoint therapy in selected patient populations, the
sequence of therapy in relation to chemotherapy or
radiotherapy or targeted therapy, and appropriate
combinations of immune checkpoint therapy agents.2-8

Cytotoxic T-lymphocyte–associated protein 4 (CTLA4)
and programmed cell death protein-1 signaling are involved
in the mechanisms by which cancer cells escape surveillance
by the immune system, and are the 2 earliest drug targets for
1 : January 2019
immune checkpoint therapy (Figure 1). The first immune
checkpoint therapy to be approved by the Food and Drug
Administration (FDA) was ipilimumab, which is an
antibody against CTLA4.10 This was followed by the
anti–programmed cell death protein-1 antibodies nivolumab
and pembrolizumab.11,12 More recently, antibodies against
programmed cell death ligand-1, including atezolizumab,
avelumab, and durvalumab, were added to the list of
FDA–approved immune checkpoint therapy agents, as was
another antibody against CTLA4, tremelimumab. The
approved use of immune checkpoint therapy, especially
nivolumab, is expanding to many types of malignancies.13

Because ipilimumab, nivolumab, and pembrolizumab have
been in use for a while, the numbers of patients visiting
emergency departments (EDs) because of adverse effects
from these drugs have increased enough for meaningful
statistical analyses.
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Editor’s Capsule Summary

What is already known on this topic
Immune checkpoint therapies are a rapidly growing
approach to cancer treatment. A number of immune-
related adverse events have been described.

What question this study addressed
This study describes immune-related adverse events
resulting in an emergency department visit at a
comprehensive cancer center by patients receiving
immune checkpoint therapies (nivolumab,
ipilimumab, or pembrolizumab).

What this study adds to our knowledge
Among 1,026 visits, 257 were for immune-related
adverse events. The most common adverse events
were diarrhea, colitis, dermatitis, pneumonitis, and
hypophysitis.

How this is relevant to clinical practice
Emergency physicians providing care for patients
receiving immune checkpoint therapies should be
aware of the range of possible adverse events from
these therapies.
Immune checkpoint therapy–induced immune-related
adverse effects are defined as any toxicity with a potential
immune-mediated cause. Their management has been
reviewed,14-19 and consensus guidelines for immune-related
adverse effect management have been set forth.15,20,21

However, although acute and delayed immune-related
adverse effects relative to the time of treatment are being
recognized, long-term or permanent adverse effects are only
now beginning to emerge.19,22,23 Whereas some immune-
related adverse effects are associated with rapid onset of
morbid and potentially life-threatening symptoms, many
immune-related endocrine adverse effects have insidious
onset and low-grade nonspecific symptoms, making them
difficult to diagnose.24

Importance
As the use of immune checkpoint therapies increases,

their emerging toxicities present a unique challenge to
health care professionals. Patients with cancer who
experience acute or subacute onset of symptoms or serious
symptoms are likely to seek medical attention in the ED.25-27

Although the types of problems that cancer patients have
when they present to EDs have been profiled28,29 and the
acute management of immune-related adverse effects in
the emergency setting has been discussed,30 the new
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spectrum of immune-related adverse effects arising from
immune checkpoint therapy was not included in these
studies. Emergency physicians should be familiar with the
distinct adverse-effect profile of immune checkpoint
therapy so that they can appropriately and expeditiously
diagnose and manage these complications to minimize
morbidity and mortality.

Goals of This Investigation
In this report, we summarize the findings from a study

of immune checkpoint therapy–induced immune-related
adverse effects within the context of emergency care for
patients with cancer. Our goals were to profile the
immune-related adverse effects of cancer patients visiting
the ED after having begun immune checkpoint therapy
and to examine the associations between specific immune-
related adverse effects and survival to begin filling the
knowledge gap related to the spectrum of immune-related
adverse effects that patients receiving immune checkpoint
therapy experience.
MATERIALS AND METHODS
Study Design and Setting

This retrospective study was conducted under a clinical
research protocol approved by the institutional review
board of The University of Texas MD Anderson
Cancer Center, a comprehensive cancer center located in
Houston, TX.

We first reviewed the literature about immune checkpoint
therapy–related adverse effects to guide our retrospective
study design. The literature review was performed by
searching PubMed, MEDLINE, and Google Scholar, using
the search terms “immune checkpoint therapy,”
“emergency,” “ipilimumab,” “nivolumab,” and
“pembrolizumab” on January 12, 2018. These anti-CTLA4
and anti–programmed cell death protein-1 agents were the
primary immune checkpoint therapies in use for the patient
cohort in our study; the anti–programmed cell death ligand-
1 agents were only recently developed. Search results were
screened for relevance after exclusion of articles in foreign
languages, and then reviewed in detail. Particular attention
was paid to articles that reported the incidence of immune-
related adverse effects (Table 1). Rare adverse effects from
case reports also were noted. This literature review guided the
data collection about specific immune-related adverse effects
in the retrospective review of ED visits.

Selection of Participants
The pharmacy database, which includes both inpatient

and outpatient dispensing data for more than 10 years, was
Volume 73, no. 1 : January 2019



Figure 1. Mechanism and adverse effects of immune checkpoint therapy. Immune checkpoint therapy boosts the immune
system’s response to cancer cells, providing enhanced T-cell–mediated killing of cancer cells. Left panel, A: Cancer antigens are
processed by APCs. T-cells that recognize the cancer antigens are activated by CD86 protein on APCs through binding to CD28
protein. T-cell activation is counterbalanced by inactivation of T-cells through binding of CTLA4 protein to CD86, which results in
deactivation of T-cells. Ipilimumab, a monoclonal antibody against CTLA4, interferes with CD86/CTLA4 binding, enhancing the
activation of T-cells by APC. Left panel, B: PD-1 cell surface receptor on CD8-positive T-cells allows T-cells to be deactivated. Cancer
cells can upregulate expression of PD-L1 to evade attack by the immune system. The use of monoclonal antibody therapy against
PD-1, such as nivolumab or pembrolizumab, interferes with PD-L1/PD-1 binding, preventing inactivation of T cells. Right panel:
However, enhancement of the immune response to cancer antigens also enhances response to other autoantigens, leading to
immune attack of normal tissue and resulting in immune-related adverse effects. APC, Antigen-presenting cell; CD86, cluster of
differentiation 86; CD28, cluster of differentiation 28; PD-L1, programmed death ligand-1.
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queried for a list of patients who had received ipilimumab,
nivolumab, or pembrolizumab, either alone or in
combination, as shown in Figure 2. The earliest dispensing
date for these medications was marked as the initiation of
immune checkpoint therapy. This list was then cross-
referenced with a list of patients who presented in the MD
Anderson ED between March 1, 2011 (1 day after the
earliest immune checkpoint therapy initiation date), and
February 29, 2016, to identify those who had ED visits
subsequent to initiation of immune checkpoint therapy.
Exclusion criteria were aged 18 years or younger, and
missing emergency physician note.
Data Collection and Processing
Data about immune-related adverse effects identified in

the literature search were collected from the patients’
electronic medical records (focusing primarily on ED visit
notes but also including all subsequent records) by 3
physicians and independently confirmed by 2 physicians in
Volume 73, no. 1 : January 2019
an unblinded manner. Patient demographics,
comorbidities, treatments rendered, and subsequent ED
visits, which included the visits related to immune-related
adverse effects, also were collected.
Outcome Measures
The primary outcome of our study was

characterization of the immune-related adverse effects
experienced by patients with cancer who reported to
the ED after beginning immune checkpoint therapy.
The secondary outcome was the association between
each identified immune-related adverse effect and
overall survival from the ED visit to death. Overall
survival was defined as the number of days a patient
survived between the date of treatment initiation and the
date of death. If patient death could not be verified,
survival time was censored at the patient’s last confirmed
contact with the health care system or at the end of the
study period.
Annals of Emergency Medicine 81
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Primary Data Analysis
Baseline patient characteristics were analyzed with

descriptive statistics (percentages and medians). Percentages
of cancer patients with various immune-related adverse
effects were tabulated for each immune checkpoint therapy,
alone or in combination. Immune-related adverse effects
were compared across different immune checkpoint
therapy groups. Univariate analysis of the association
between individual immune-related adverse effects and
Table 1. Summary of literature about the incidence of immune check

Literature
Reviewed (Year)

Drug Adverse
Effect

Total Sample
Cases Reported

Nivolumab
Hahn et al (2017)32 N¼1,99

Hypophysitis 12 (0.6
Colitis 58 (2.9
Pneumonitis 61 (3.1
Nephritis 23 (1.2
Hepatitis 35 (1.8
Dermatitis (rash) 171 (9)
Thyroiditis 225 (11.
T1DM 17 (0.9

Webber et al (2015)33 N¼268
Fatigue 67 (25)
Pruritus 43 (16)
Diarrhea 30 (11.
Nausea 25 (9.3
Anemia 12 (5)
Decreased appetite 14 (5)
Arthralgia 14 (5)
Vomiting 9 (3)
Constipation 6 (2)
Alopecia 1 (0.4

Ipilimumab
Khoja et al (2016)34 N¼129

Diarrhea 34 (26.
Dermatitis (rash) 18 (14.
Thyroiditis 8 (6.2
Hypophysitis 6 (4.7
Hepatitis 4 (3.1

Bronstein et al (2011)31 N¼81
Colitis 1 (1.2
Diarrhea 1 (1.2
Dermatitis (rash) 4 (4.9
Hypophysitis 2 (2.5
Uveitis 1 (1.2
Aseptic meningitis 1 (1.2
Arthralgia and myalgia 1 (1.2
Thyroiditis 2 (2.4

Pembrolizumab
Hahn et al (2017)32 N¼2,79

Colitis 48 (1.7
Pneumonitis 94 (3.4
Nephritis 9 (0.3
Thyroiditis 333 (12.
Hypophysitis 17 (0.6
Hepatitis 19 (0.7
Dermatitis (rash) 39 (1.4
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overall survival was performed with the Kaplan-Meier
method. Multivariate analyses of survival data for all
patients were based on Cox proportional hazards modeling;
hazard ratios (HRs) were calculated with 95% confidence
intervals (CIs). The models were further adjusted for age,
sex, race, age-unadjusted Charlson comorbidity index,
allergy, and preexisting autoimmune disease. A further
subanalysis for patients with no preexisting autoimmune
disease was conducted, controlled for the same factors.
point therapy–induced immune-related adverse effects.

Size
, No. (%) Population

4 Incidence of all irAEs (all grade N¼1,994) in
PD-1 axis inhibitors across clinical trials.

Based on studies in medical
centers in various countries.

)
)
)
)
)

7)
)

Incidence of all irAEs (all grade N¼268).
Patients recruited at 90 sites in 14 countries.

2)
)

)

A total of 129 patients with metastatic
cutaneous melanoma were identified.

Princess Margaret Cancer Centre, Canada.
4)
0)
)
)
)

Clinical and radiologic manifestations of irAEs in patients
with metastatic melanoma who were undergoing
anti-CTLA4 antibody therapy.

Department of Diagnostic Radiology,
MD Anderson Cancer Center.

)
)
)
)
)
)
)
)

9 Incidence of all immune-related adverse events
(N¼2,799) in PD-1 axis inhibitors across clinical trials.

Based on studies in different medical
centers in different countries.

)
)
)
4)
)
)
)
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Figure 2. Venn diagram showing the number of patients who
visited the ED after initiation of immune checkpoint therapy.
The number of patients receiving one treatment is presented in
parentheses. The intersection areas represent concurrent or
subsequent therapy.

Table 1. Continued.

Literature
Reviewed (Year)

Drug Adverse
Effect

Total Sample Size
Cases Reported, No. (%) Population

Ipilimumab and nivolumab
Sznol et al (2017)35 N¼448 Nivolumab and ipilimumab combination therapy in

patients with advanced melanoma.
Yale Comprehensive Cancer Center.

Diarrhea 197 (44.0)
Colitis 57 (12.7)
Pneumonitis 31 (6.9)
Thyroiditis 106 (23)
Hypophysitis 38 (8.5)
Hepatitis 158 (35.3)
Fatigue 164 (36.6)
Dermatitis (rash) 288 (64.3)
Nausea 111 (24.8)
Pyrexia 85 (19.0)
Decreased appetite 68 (15.2)
Vomiting 63 (14.1)
Arthralgia 53 (11.8)
Increased lipase 55 (12.3)
Headache 50 (11.2)

irAE, Immune-related adverse effects; PD-1, programmed death protein 1; T1DM, type 1 diabetes mellitus.
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Allergy was defined as positive when there were entries to
the allergy section of the patient’s medical record
(excluding seasonal or pollen allergies). Preexisting
autoimmune disease was defined as the presence of
autoimmune diseases in the medical history (for example,
nonsurgical hypothyroidism, type 1 diabetes, rheumatoid
arthritis, systemic lupus erythematosus).

All statistical analyses were performed with R software
(version 3.3.3; R Foundation, Vienna, Austria; http://
www.r-project.org) and SPSS (version 21; IBM, Armonk,
NY).

RESULTS
The prevalence of various immune-related adverse

effects caused by nivolumab, pembrolizumab, and
ipilimumab has been thoroughly reviewed by others,31-35

and we have summarized the key reviews (case reports not
included) in Table 1. Our data collection process focused
on the immune-related adverse effects identified from this
literature search: diarrhea,28 dermatitis28 (pruritus, rash,
dermatitis, erythema, photosensitivity, toxic epidermal
necrolysis, urticaria, and vitiligo), colitis,28 pneumonitis,28

hypophysitis,36 pancreatitis,37 thyroiditis,38 adrenalitis,38

nephritis,32 vasculitis,39 myocarditis,40,41 hepatitis,15,37 and
hematologic42 and ophthalmologic adverse effects.43

Characteristics of Study Subjects
During the 5-year study period, 628 patients who

received immune checkpoint therapy were identified once
the exclusion criteria were applied. These patients made
1,026 visits to our ED after starting immune checkpoint
Volume 73, no. 1 : January 2019
therapy, of which 682 (66.5%) resulted in hospital
admission. Approximately one quarter of the 1,026 visits
were related to one or more immune-related adverse effects,
and among these 257 visits, 210 (81.7%) resulted in
admission. Patient demographics and clinical characteristics
are summarized in Table 2. Almost half of the study cohort
(45.1%) had melanoma, 55.7% had previously known
allergies, and 15.8% had a history of autoimmune disease.
Of the 628 patients analyzed, 179 (28.5%) were treated
with more than one immune checkpoint therapy agent
before ED presentation (Figure 2).
Annals of Emergency Medicine 83
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Table 2. Patient demographics and clinical characteristics.

Characteristic No. of Patients (%)

Total 628
Age, median (range), y 62 (16–86)
Men 389 (61.9)
White 507 (80.7)
Charlson comorbidity index, median (range) 8 (2–15)
Cancer type
Melanoma 282 (45.1)
Lung cancer 115 (18.4)
Genitourinary cancer 81 (13.0)
Hematologic malignancies 52 (8.3)
Gastrointestinal cancer 37 (5.9)
Head and neck cancer 22 (3.5)
Other solid tumors 36 (5.8)

Preexisting autoimmune disease 99 (15.8)
Allergy 349 (55.7)
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Main Results
The numbers and percentages of cancer patients

presenting to the ED with various immune-related adverse
effects after beginning immune checkpoint therapy were
tabulated for each immune checkpoint therapy alone and
in combination (Table 3). Diarrhea without the evidence of
colitis was the most common immune-related adverse
effect, and it appeared to be more commonly associated
with ipilimumab (14.5%) and combination immune
checkpoint therapy (18.4%) than with nivolumab (8.4%)
or pembrolizumab (6.4%), whereas hypophysitis,
thyroiditis, and pancreatitis appeared to be more
commonly associated with combination immune
checkpoint therapy (all 5.0%). Hepatitis was most
common in patients treated with nivolumab (6.1%).
Table 3. Adverse effects of immune checkpoint therapy reported
by ED patients with cancer.

Adverse Effect Ipilimumab Nivolumab Pembrolizumab >1 Medication

Total 186 (29.6) 154 (24.5) 109 (17.4) 179 (28.5)
Diarrhea 27 (14.5) 13 (8.4) 7 (6.4) 33(18.4)
Colitis 13 (7.0) 4 (2.6) 2 (1.8) 13 (7.3)
Pneumonitis 6 (3.2) 11 (7.1) 5 (4.6) 8 (4.5)
Dermatitis 8 (4.3) 7 (4.5) 5 (4.6) 14 (7.8)
Hypophysitis 8 (4.3) 1 (0.6) 0 9 (5.0)
Hepatitis 2 (1.1) 11 (6.1) 2 (1.3) 1 (0.9)
Thyroiditis 3 (1.6) 1 (0.6) 0 9 (5.0)
Pancreatitis 2 (1.1) 3 (1.9) 1 (0.9) 9 (5.0)
Adrenalitis 1 (0.5) 2 (1.3) 0 2 (1.1)
Nephritis 0 0 1 (0.9) 1 (0.6)
Hematologic
effects

0 0 0 2 (1.1)

Myocarditis 0 0 0 1 (0.6)
Vasculitis 0 1 (0.6) 0 0
Eye effects 0 0 0 1 (0.6)

Data are presented as No. (%).
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We investigated whether any of the identified immune-
related adverse effects were associatedwith survival time from
the ED visit to death. Kaplan-Meier analysis for each of the
main immune-related adverse effects is shown in Figure E1
(available online at http://www.annemergmed.com);
univariable and multivariable Cox regression analyses for the
overall survival for each immune-related adverse effect are
shown in Table 4. Patients who presented with colitis had
better overall survival, with HRs of 0.45 (95% CI 0.21 to
0.95) and 0.45 (95% CI 0.21 to 0.98) in the univariable
and multivariable models, respectively (Table 4); the HR
was 0.49 (95% CI 0.23 to 1.04) when patients with
preexisting autoimmune disease were excluded from the
analysis. Pneumonitis was associated with poor overall
survival, with HRs of 1.64 (95% CI 1.00 to 2.69) and 1.72
(95% CI 1.03 to 2.87) in the univariable and multivariable
models, respectively (Table 4). A similar result was observed
when patients with preexisting autoimmune disease
were excluded in another analysis using a similar
multivariable model (HR 1.95; 95% CI 1.09 to 3.47).

LIMITATIONS
Some limitations accompanied our study. Current

cancer immunotherapy is still in a state of flux, with rapid
changes in the number of agents available, as well as in the
approved indications for the existing agents. As the
demographics of the patients receiving immune checkpoint
therapy change over time, the relative percentages of
immune-related adverse effects that require ED visits will
also change, which could affect the generalizability of our
results. A limitation of our methodology was that the
physicians performing the data abstraction were not
blinded to the clinical outcomes or the previous abstraction
results when performing data confirmation. Given the
retrospective nature of our study, using electronic medical
records might have resulted in erroneous data, yet the
strong medical record system in our institution and the
large number of patients included helped in overcoming
this limitation. Also, using the last confirmed contact with
the health care system when a patient death could not be
verified might have resulted in underestimation of the true
survival rate. Another limitation of our study is that it
involved only one institution, and the sample size is
limited. Our findings about the association of colitis with
good prognosis and the association of pneumonitis with
poor prognosis are interesting but will need to be further
investigated and confirmed in different and larger cohorts.

DISCUSSION
Of all the immune-related adverse effects investigated in

our study, diarrhea was the most common one associated
Volume 73, no. 1 : January 2019
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Table 4. Univariable and multivariable Cox regression analysis for overall survival for each immune-related adverse effect.

Adverse Effect Univariable, HR (95% CI)

Multivariable,

All Patients
(N[628), HR* (95% CI)

Patients Without Preexisting Autoimmune Disease
(N[529), HR† (95% CI)

Diarrhea 0.79 (0.53–1.17) 0.80 (0.54–1.20) 0.81 (0.53–1.23)
Colitis 0.45 (0.21–0.95) 0.46 (0.21–0.98) 0.49 (0.23–1.04)
Pneumonitis 1.64 (1.00– 2.69) 1.72 (1.03–2.87) 1.95 (1.09–3.47)
Dermatitis 0.57 (0.29–1.10) 0.60 (0.30–1.17) 0.67 (0.31–1.42)
Hypophysitis 0.54 (0.22–1.30) 0.59 (0.24–1.43) 0.56 (0.21–1.51)
Hepatitis 1.03 (0.42–2.50) 0.91 (0.37–2.24) 1.00 (0.40–2.46)
Thyroiditis 1.01 (0.42–2.46) 1.16 (0.47–2.88) 1.95 (0.78–4.85)
Pancreatitis 0.79 (0.33–1.92) 0.87 (0.36–2.13) 1.05 (0.43–2.60)
Adrenalitis 0.65 (0.16–2.61) 0.72 (0.18–2.96) 0.66 (0.09–4.75)
Myocarditis 4.66 (0.65–33.32) 5.23 (0.70–39.31) 6.05 (0.79–46.07)

*HR adjusted for age, sex, race, Charlson comorbidity index, cancer type, preexisting autoimmune disease, and presence of allergy.
†HR adjusted for age, sex, race, Charlson comorbidity index, cancer type, and presence of allergy.
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with ED visits, ranging from 6.4% to 18.4% among
different treatment groups. Although hypophysitis is a
common immune-related adverse effect in ED visits, its
relative prevalence was different among the 4 medication
groups in our study (Table 3). ED visits related to
hypophysitis appeared to be associated more with
combination therapy and ipilimumab than with
pembrolizumab or nivolumab. Thyroiditis also was a
common immune-related adverse effect among the ED
visits, and its relative prevalence was also different among
the 4 treatment groups, in a pattern similar to that for
hypophysitis. These patterns reflected the previous finding
that patients receiving combination therapy are at increased
risk for thyroid dysfunction and hypophysitis.44

Pancreatitis was another immune-related adverse effect for
which the relative prevalence differed among the 4
treatment groups (Table 3). ED visits related to pancreatitis
appeared to be associated more with combination therapy
and nivolumab than with pembrolizumab or ipilimumab.
Although myocarditis is a potentially fatal complication of
immune checkpoint therapy,27,44 only one case of
(nonfatal) myocarditis was observed, in a patient who
visited the ED after receiving more than one immune
checkpoint therapy medication. Other identified immune-
related adverse effects, such as colitis, pneumonitis,
dermatitis, adrenalitis, nephritis, vasculitis, and
hematologic and eye adverse effects, were less common in
our study and did not show significant differences in
proportions among the 4 treatment groups. Overall, the
prevalence of the immune-related adverse effects among
immune checkpoint therapy–treated cancer patients who
visited the ED generally reflected the incidence of immune-
related adverse effects in the literature (Table E1, available
online at http://www.annemergmed.com).
Volume 73, no. 1 : January 2019
Pneumonitis is a rare but life-threatening immune-
related adverse effect.22 In our analysis of association with
overall survival after the ED visit, pneumonitis was
associated with poor survival (HR 1.72; 95% CI 1.03 to
2.87). In contrast, patients who developed colitis had
better overall survival, with HR of 0.45 (95% CI 0.21 to
0.98). Therefore, different immune-related adverse
effects differentially affected overall survival from the ED
visit to death.

The American Society of Clinical Oncology recently
published guidelines for management of immune-related
adverse effects.45 In general, immune checkpoint therapy
has to be continuously and closely monitored, and
emergency physicians should communicate with patients’
oncologists about ED visits, diagnoses, and treatments
associated with immune-related adverse effects. Grade 1
toxicities that do not affect quality of life can be controlled
with topical regimens or oral antipruritics without the use
of systemic glucocorticoids. With potentially serious
immune-related adverse effects such as neurologic,
pulmonary, and cardiac toxicities or grade 3 or 4 toxicities,
systemic glucocorticoids (methylprednisolone 1 to 2 mg/kg
per day or equivalent) may need to be initiated
expeditiously in the ED. Anti–tumor necrosis factor-a
therapy may be needed by approximately one third of
patients who do not adequately respond to glucocorticoid
treatment, even though these medications are rarely needed
in the ED setting. Although high-dose glucocorticoids do
not appear to compromise the anticancer efficacy of
immune checkpoint therapy,46 the use of high-dose
systemic glucocorticoids should be a joint decision between
the emergency physician and the oncologist.

In conclusion, our study of immune checkpoint
therapy–treated cancer patients who visited the ED
Annals of Emergency Medicine 85
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provides an initial glimpse of the spectrum of immune-
related adverse effects that emergency clinicians may
encounter in the care of cancer patients. This study has
highlighted that the most common immune-related adverse
effects leading to ED visits were diarrhea, colitis,
pneumonitis, hypophysitis, and dermatitis. However, the
prevalence of diarrhea, hypophysitis, thyroiditis, and
pancreatitis differed significantly among the treatment
groups (ipilimumab, pembrolizumab, nivolumab, and
combinations of these agents). Pneumonitis is associated
with poor prognosis in immune checkpoint
therapy–treated cancer patients who visited the ED, and
this patient population may demand special attention by
emergency physicians.

Given the prevalence of these adverse effects among
patients visiting the ED after receiving immune checkpoint
therapy, emergency physicians will certainly be faced with
the need to identify and manage them. Emergency health
care professionals must become familiar with the distinct
adverse effects of these agents to be able to recognize and
diagnose immune-related adverse effects in a timely
manner to minimize the morbidity and mortality that
they cause.
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