
NCCN: Continuing Education
Target Audience: This activity is designed to meet the educa-
tional needs of oncologists, nurses, pharmacists, and other healthcare
professionals who manage patients with cancer.

Accreditation Statements

In support of improving patient care, National Comprehensive
Cancer Network (NCCN) is jointly accredited by the Accreditation
Council for Continuing Medical Education (ACCME), the Accredi-
tation Council for Pharmacy Education (ACPE), and the American
Nurses Credentialing Center (ANCC), to provide continuing edu-
cation for the healthcare team.

Medicine (ACCME): NCCN designates this journal-based CME ac-
tivity for a maximum of 1.0AMA PRA Category 1 Credit™. Physicians
should claim only the credit commensurate with the extent of their
participation in the activity.

Nursing (ANCC): NCCN designates this educational activity for a
maximum of 1.0 contact hour.

Pharmacy (ACPE): NCCN designates this knowledge-based
continuing education activity for 1.0 contact hour (0.1 CEUs) of
continuing education credit. UAN: JA4008196-0000-20-004-
H01-P

All clinicians completing this activity will be issued a certificate of
participation. To participate in this journal CE activity: (1) review the
educational content; (2) take the posttest with a 66% minimum
passing score and complete the evaluation at https://education.
nccn.org/node/86963; and (3) view/print certificate.

Pharmacists: You must complete the posttest and evaluation within
30 days of the activity. Continuing pharmacy education credit is reported
to the CPE Monitor once you have completed the posttest and evalu-
ation and claimed your credits. Before completing these requirements,
be sure your NCCN profile has been updated with your NAPB e-profile
ID and date of birth. Your credit cannot be reported without this in-
formation. If you have any questions, please e-mail education@nccn.org.

Release date: March 10, 2020; Expiration date: March 10, 2021

Learning Objectives:

Upon completion of this activity, participants will be able to:

• Integrate into professional practice the updates to the NCCN
Guidelines for Management of Immunotherapy-Related Toxicities

• Describe the rationale behind the decision-making process for de-
veloping the NCCN Guidelines for Management of Immunotherapy-
Related Toxicities

Disclosure of Relevant Financial Relationships
The NCCN staff listed below discloses no relevant financial relationships:

Kerrin M. Rosenthal, MA; Kimberly Callan, MS; Genevieve Emberger Hartzman, MA; Erin Hesler; Kristina M. Gregory, RN, MSN, OCN; Rashmi Kumar, PhD;
Karen Kanefield; and Kathy Smith.

Individuals Who Provided Content Development and/or Authorship Assistance:
John A. Thompson, MD, Panel Chair, has disclosed that he receives honoraria from AstraZeneca Pharmaceuticals LP; is a scientific advisor for and has equity
interest/stock options in Alpine Immune Sciences; and receives consulting fees from Calithera Biosciences, Inc. and Synthorx, Inc.

Bryan J. Schneider, MD, Panel Vice Chair, has disclosed that he receives grant/research support from Bristol-Myers Squibb Company, Genentech, Inc., and Incyte
Corporation.

Julie Brahmer, MD, Panel Member, has disclosed that she receives consulting fees from Amgen Inc., AstraZeneca Pharmaceuticals LP, Bristol-Myers Squibb
Company, Genentech, Inc., Merck & Co., Inc., and Syndax Pharmaceuticals Inc.; and she receives grant/research support from Bristol-Myers Squibb Company.

Philippe Armand, MD, PhD, Panel Member, has disclosed that he receives consulting fees from ., Merck & Co., Inc., Bristol-Myers Squibb Company, Pfizer Inc.,
Affimed, Adaptive Biotechnologies Corp., Infinity Pharmaceuticals, ADC Therapeutics, Celgene Corporation, MorphoSys AG, Daiichi Sankyo, Inc., Miltenyi Biotec;
receives grant/research support from Merck & Co., Inc., Bristol-Myers Squibb Company, Affimed, Adaptive Biotechnologies Corp., Roche, Tensha Therapeutics,
Otsuka Pharmaceutical Co., Ltd, Sigma-Tau Pharmaceuticals, Inc., Genentech, Inc., and IGM Biosciences, Inc.; and receives honoraria from Merck & Co., Inc. and
Bristol-Myers Squibb Company.

Marianne Davies, DNP, RN, AOCNP, Panel Member, has disclosed that she is on the product/speakers bureau for AstraZeneca Pharmaceuticals LP, Bristol-Myers
Squibb Company, Genentech, Inc., and Merck & Co., Inc.

Marc S. Ernstoff, MD, Panel Member, has disclosed that he receives consulting fees from Bristol-Myers Squibb Company, Alkermes plc, and ImmuNext Inc.; and
receives grant/research support from EMD Serono, Merck & Co., Inc., and Alkermes plc.

Jeffrey A. Sosman, MD, Panel Member, has disclosed that he is a scientific advisor for and receives honoraria from Bristol-Myers Squibb Company, and receives
consulting fees from Genentech, Inc.

Alyse Johnson-Chilla, MS, Guidelines Coordinator, NCCN, has disclosed that she has no relevant financial relationships.

Griselda Zuccarino-Catania, PhD, Oncology Scientist/Medical Writer, NCCN, has disclosed that her spouse is employed by Janssen Pharmaceuticals, Inc.

Anita Engh, PhD, Oncology Scientist/Medical Writer, NCCN, has disclosed that she has no relevant financial relationships.

To view all of the conflicts of interest for the NCCN Guidelines panel, go to NCCN.org/disclosures/guidelinepanellisting.aspx.

This activity is supported by educational grants from AstraZeneca; Celgene Corporation; Coherus BioSciences; Genentech, a member of the Roche Group; and
TESARO, a GSK Company. This activity is supported in part by an educational grant from Bayer Healthcare Pharmaceuticals. This activity is supported by an
independent medical education grant from Bristol-Myers Squibb. This activity is supported by a medical education grant from Exelixis, Inc. This activity is
supported by an independent educational grant from Merck & Co., Inc.

NCCN GUIDELINES® INSIGHTSCE Management of Immunotherapy-Related
Toxicities, Version 1.2020

230 © JNCCN—Journal of the National Comprehensive Cancer Network | Volume 18 Issue 3 | March 2020

https://education.nccn.org/node/86963
https://education.nccn.org/node/86963
mailto:education@nccn.org
http://NCCN.org/disclosures/guidelinepanellisting.aspx
http://www.JNCCN.org


NCCN GUIDELINES® INSIGHTS CE

Management of Immunotherapy-Related
Toxicities, Version 1.2020

Featured Updates to the NCCN Guidelines
John A. Thompson, MD1,*; Bryan J. Schneider, MD2,*; Julie Brahmer, MD3,*; Stephanie Andrews, MS, ANP-BC4;
Philippe Armand, MD, PhD5,*; Shailender Bhatia, MD1; Lihua E. Budde, MD, PhD6; Luciano Costa, MD, PhD7;

Marianne Davies, DNP, RN, AOCNP8,*; David Dunnington, MA9; Marc S. Ernstoff, MD10,*; Matthew Frigault, MD11;
Benjamin H. Kaffenberger, MD12; Matthew Lunning, DO13; Suzanne McGettigan, MSN, CRNP14;
Jordan McPherson, PharmD, MS, BCOP15; Nisha A. Mohindra, MD16; Jarushka Naidoo, MD3;

Anthony J. Olszanski, MD, RPh17; Olalekan Oluwole, MD18; Sandip P. Patel, MD19; Nathan Pennell, MD, PhD20;
Sunil Reddy, MD21; Mabel Ryder, MD22; Bianca Santomasso, MD, PhD23; Scott Shofer, MD, PhD24;

Jeffrey A. Sosman, MD16,*; Yinghong Wang, MD, PhD25; Ryan M. Weight, DO, MS26; Alyse Johnson-Chilla, MS27,*;
Griselda Zuccarino-Catania, PhD27,*; and Anita Engh, PhD27,*

ABSTRACT

The NCCN Guidelines for Management of Immunotherapy-Related
Toxicities provide interdisciplinary guidance on the management of
immune-related adverse events (irAEs) resulting from cancer immu-
notherapy. These NCCN Guidelines Insights describe symptoms that
may be caused by an irAE and should trigger further investigation,
and summarize the NCCN Management of Immunotherapy-Related
Toxicities Panel discussions for the 2020 update to the guidelines
regarding immune checkpoint inhibitor–related diarrhea/colitis and
cardiovascular irAEs.

J Natl Compr Canc Netw 2020;18(3):230–241
doi: 10.6004/jnccn.2020.0012

NCCN CATEGORIES OF EVIDENCE AND CONSENSUS

Category 1: Based upon high-level evidence, there is uniform
NCCN consensus that the intervention is appropriate.

Category 2A: Based upon lower-level evidence, there is uni-
form NCCN consensus that the intervention is appropriate.

Category 2B: Based upon lower-level evidence, there is NCCN
consensus that the intervention is appropriate.

Category 3: Based upon any level of evidence, there is major
NCCN disagreement that the intervention is appropriate.

All recommendations are category 2A unless otherwise
noted.

Clinical trials: NCCN believes that the best management of
any patient with cancer is in a clinical trial. Participation in
clinical trials is especially encouraged.

PLEASE NOTE

The NCCN Clinical Practice Guidelines in Oncology
(NCCNGuidelines®) are a statement of evidence and consensus
of the authors regarding their views of currently accepted
approaches to treatment. The NCCN Guidelines Insights
highlight important changes in the NCCN Guidelines
recommendations from previous versions. Colored
markings in the algorithm show changes and the
discussion aims to further the understanding of these
changes by summarizing salient portions of the panel’s
discussion, including the literature reviewed.

The NCCN Guidelines Insights do not represent the full
NCCN Guidelines; further, the National Comprehensive
Cancer Network® (NCCN®) makes no representations or
warranties of any kind regarding their content, use, or
application of the NCCN Guidelines and NCCN Guidelines
Insights and disclaims any responsibility for their application
or use in any way.

The complete and most recent version of these
NCCN Guidelines is available free of charge at NCCN.org.

© National Comprehensive Cancer Network, Inc. 2020.
All rights reserved. The NCCN Guidelines and the illustrations
herein may not be reproduced in any form without the
express written permission of NCCN.
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Overview
Immune checkpoints are part of the natural balance
of the immune system to prevent autoimmunity and
are exploited by cancer cells to suppress the immune
response. Immune checkpoint inhibitors (ICIs) block
proteins—namely PD-1, PD-L1, and CTLA-4—that allow
tumor cells to evade detection and killing by T cells.1–6

Since the FDA-approval of the CTLA-4 inhibitor ipilimumab
in 2011, ICIs have become a treatment option for several
advanced cancers. ICIs significantly improve overall survival
and delay progression of tumors in patients with a variety of
cancers.7 Indications for ICIs have expanded dramatically
and now include a wide array of cancer types.1–8

A major drawback of ICI therapy is the potential for
immune-related adverse events (irAEs), which can affect
any organ or tissue. The pharmacodynamics and phar-
macokinetics of ICI immunotherapy differ greatly from
those of cytotoxic chemotherapy or targeted anticancer
therapy.9 Traditional cytotoxic chemotherapy often re-
sults in acute-onset emetic and myelosuppressive ef-
fects, whereas irAEs tend to be relatively delayed in onset
and inflammatory or autoimmune in nature.10–13 Al-
though the pathophysiology of ICI-related irAEs is not yet
fully elucidated, knowledge regarding the role of immune
checkpoint pathways in autoimmune disease provides

some clues. Many autoimmune diseases are related to
failure of T-cell tolerance and subsequent uncontrolled
activation of immune effector cells. Early- and later-
onset irAEs may result from distinct mechanisms that
have yet to be elucidated. Typical earlier-onset, com-
mon irAEs appear to involve generalized epithelial in-
flammation and may be observed in the form of rash,
colitis, and pneumonitis. Later-onset irAEs, which are
typically less common, tend to bemore-localized, organ-
specific reactions. Research is ongoing into the specific
mechanisms underlying irAEs associated with specific
ICIs. The reported incidence of any-grade irAEs associated
with single-agent ICI treatment ranges widely across agents
and trials, fromapproximately 15% to 90%,14,15 and patterns
of toxicity may differ between specific ICI agents.16 Severe
irAEs leading to discontinuation of treatment have oc-
curred in up to 13% of patients receiving anti–PD-1
monotherapy in clinical trials.17–24 Although combina-
tion regimens offer the potential for enhanced efficacy,
in general, observed toxicity with ICI-based combina-
tion regimens is greater than that for ICI monotherapy.

Recognizing Immune-Related Symptoms
Onset of irAEs can be immediate or delayed by as much
as 2 years, and can affect any organ system.25 Early
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recognition of symptoms and prompt intervention
are key goals for the successful management of
immunotherapy-related toxicity. When encountering
one or more of these symptoms, asking appropriate
questions can help discern whether the patient is
experiencing a symptom due to disease progression,
an infection, some other condition, or an irAE.
Symptoms that may cause clinical suspicion of an
irAE include (main symptoms are bold and under-
lined; associated symptoms are underlined; possible
irAE type/diagnoses are in italics):
• Change in bowel pattern compared with baseline,

especially if it is watery diarrhea, stool contains
blood or mucus, or cramping or severe abdominal
pain develop, may indicate colitis. However, blood in
the stools and/or fever may be because of other
causes of gastrointestinal bleeding, such as infection
or peptic ulcer disease or bleeding due to tumor.

• Cough may be due to an upper respiratory infection,
but especially if the cough is dry or is coupled with
shortness of breath, it could indicate pneumonitis.

• Headaches can be indicative of brain metastases, but
when presenting with fatigue, visual symptoms, nausea,
and other symptoms, may be indicative of hypophysitis

(inflammation of the pituitary).26–28 Headaches may
also be indicative of meningitis when coupled with a
stiff neck, photophobia, nausea, or fever. Headaches
can also be indicative of encephalitis if coupled with
fever, tiredness, confusion, mood change, memory
problems, stiff neck, and other symptoms. Head-
aches, head pain, and scalp tenderness, may be in-
dicative of giant cell arteritis.

• Nausea is a common symptom that can accompany
certain cancer therapies. Nausea with abdominal pain/
bloating could indicate pancreatitis. Nausea that occurs
during infusion of an ICI, accompanied by fever/chills,
hypertension, hypotension, sweating, myalgia, cough,
or shortness of breath, may indicate an infusion-related
reaction.

• Rashes are very common and may be accompanied by
itching that can lead to scratching and severe skin toxic-
ities causing edema, oozing, papulation, excoriations,
lichenification, which may indicate bullous dermatitis,
or separation of the dermis, a sign of Stevens-Johnson
syndrome/toxic epidermal necrolysis (SJS/TEN).

• Fatigue is a common symptom that alone or coupled
with weight change, nausea, or other nonspecific symp-
toms may indicate a thyroid disorder,26 hypophysitis, or,
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rarely, adrenal insufficiency.28 Fatigue with tachycardia,
palpitations, increased stool frequency, and other
symptoms may be thyrotoxicosis.27 Fatigue accom-
panied by nausea, chest pain, shortness of breath,
arrhythmias, and other potentially nonspecific symp-
toms may be indicative ofmyocarditis. However, fatigue
may also be attributed to depression, an infection, dis-
ease progression, a hematologic abnormality, or another
condition.

• Muscle or joint pain may be indicative of musculo-
skeletal toxicities. Muscle pain alone or with fatigue,
chest pain, and shortness of breath may be due to a
cardiac toxicity, because myocarditis may occur con-
currently with myositis.29–32

• Muscle weakness may be indicative of neurologic tox-
icities, such as Guillain-Barré syndrome, or, if coupled
with vision changes, myasthenia gravis. Myasthenia
gravis related to immunotherapy may be associated
with myositis and myocarditis.31,33,34

• Weight loss and nausea may be due to disease pro-
gression, but may also indicate a hepatic toxicity or an
endocrine toxicity.

For many patients, routine laboratory monitoring,
comparisons to baseline, and targeted questions by the

treating healthcare providers will help identify some
of the less common but serious irAEs. The primary
facets of irAE management include early recognition
and grading of toxicity, immunosuppression, and in-
dividualized modification to ICI administration. See
the complete version of the NCCN Guidelines (avail-
able at NCCN.org) for management strategies for these
and other ICI-related irAEs updated for 2020.

2020 Updates to the NCCN Guidelines
The NCCN Guidelines for Management of Immunotherapy-
Related Toxicities provide guidance on the management
of irAEs resulting from cancer immunotherapy, spe-
cifically ICI and CAR T-cell therapies. During the
meeting to update the guidelines for 2020, the panel
discussed updates to the management of many irAEs.
These NCCN Guidelines Insights highlight recommen-
dations for the assessment and treatment of ICI-related
irAEs related to the gastrointestinal and cardiovascular
systems.

Gastrointestinal Adverse Events: Diarrhea/Colitis
The most common gastrointestinal irAE presents as di-
arrhea and/or symptoms of colitis, which include watery
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diarrhea, cramping, urgency, abdominal pain, blood or
mucus in the stool, fever, or nocturnal bowel move-
ments. Diarrhea and/or colitis are the second most
commonly reported AEs with ICIs, and symptoms typi-
cally develop within 6 to 8 weeks of starting treatment.35,36

These gastrointestinal irAEs have been reported more
frequently with anti–CTLA-4 monotherapy than with
PD-1/PD-L1 inhibitors. In studies of CTLA-4 blockade,
diarrhea has been reported in up to half of patients, with
incidence typically reported between 30% and 40%.14,37

The highest rates of ICI-mediated diarrhea/colitis have
been observed with the addition of a PD-1/PD-L1 in-
hibitor to CTLA-4 blockade.38–40

Detection, Initial Assessment, and Grading
of Diarrhea/Colitis
To facilitate early detection of diarrhea/colitis, patient
education is key. It is important to determine the
patient’s baseline bowel habits prior to initiation of
immunotherapy. Patients are encouraged to report
changes in their bowel habits to the treatment team in
order to facilitate early detection of colitis that may occur
before the next scheduled clinic visit (see IMMUNO-1,
page 232). Most cases present as diarrhea (increased

frequency of bowel movements), but as described earlier,
a variety of other colitis symptoms often occur. Severity
of the diarrhea (ie, increase in number bowel move-
ments per day compared with baseline) and the
presence and severity of other colitis symptoms de-
termine the grade of the gastrointestinal irAE (Table 1).
Hemodynamic instability and life-threatening com-
plications (eg, ischemic bowel, perforation, toxic
mega-colon) may be associated with high-grade gas-
trointestinal irAEs. Table 1 shows grading for these ad-
verse events, based on elements from CTCAE version 5.0
(colitis, enterocolitis, diarrhea),41 Brahmer et al,42 and
additions from the NCCN Panel (see ICI_GI-1 footnotes,
page 233).

Stool evaluation to rule out infectious etiology,
specifically Clostridium difficile, ova, parasites, and
viral pathogens, is an important element of workup for
patients with suspected immunotherapy-related di-
arrhea and/or colitis. For patients presenting with
grade 1 diarrhea (increase of,4 bowel movements per
day above baseline) and no symptoms of colitis, some
panel members defer stool testing until diarrhea has
persisted and not improved with conservative treatment
(loperamide or diphenoxylate for 2–3 days), or symptoms
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have progressed (frequency of bowel movements in-
creased and/or colitis symptoms developed). Blood or
mucus in the stools, fever, and/or other symptoms of
colitis (watery diarrhea, cramping, urgency, abdominal
pain, nocturnal bowel movements) should prompt a
thorough workup for infection, including stool evalua-
tion. Patients presenting with blood in the stool should
also be evaluated for other causes of gastrointestinal
bleeding, including peptic ulcer disease and malignant
bleeding, among others (eg, diverticulosis, angiodysplasia,
hemorrhoids, ischemia). Diarrhea/colitis associated with
immunotherapy can rapidly increase in severity, and
therefore therapy to manage these gastrointestinal irAEs
can be initiated while awaiting test results.

Measurement of fecal lactoferrin and calprotectin,
2 markers of inflammation, should also be considered
as part of initial workup, depending on institutional
availability. Calprotectin provides a quantitativemeasure
of inflammation; low levels indicate mild inflammation
or normal endoscopy and high levels correlate with
ulceration.43 Fecal lactoferrin is a noninvasive, qualitative
biomarker that can predict colitis risk.44,45

For patients who present with diarrhea/colitis grade
2 or higher (as defined in Table 1), abdominal/pelvic CT
with contrast and gastrointestinal consultation for further
evaluation (ie, colonoscopy or flexible sigmoidoscopy 6
esophagogastroduodenoscopy [EGD] with biopsy) should
be considered. Symptom-based grading (listed in
Table 1) may guide prompt initiation of therapy (eg,
steroids); however, imaging and biopsy results can
help establish the etiology of the problem and assess
the likelihood that more aggressive management ap-
proaches will be needed. Although retrospective case
reviews suggest that symptom grade may not correlate
with colitis severity as observed by endoscopy and
histology,46,47 results from a recent retrospective study
suggest that lactoferrin results may be used to inform
prioritization of endoscopy.43 This study found that
among patients with immune-mediated diarrhea/
colitis, lactoferrin levels were strongly correlated with
inflammation observed by endoscopy (70% sensitivity),
and even more strongly correlated with inflammation
detected by histologic evaluation of endoscopy biopsy
specimens (90% sensitivity).43 Histologic findings were
correlated with the need for intravenous steroids and/or
infliximab/vedolizumab for irAE management.43 Early
endoscopy, defined as #7 days after onset of immune-
mediated diarrhea/colitis compared with .7 days, was
associated with significantly shorter duration of symp-
toms (47 vs 19 days; P5.026) and shorter steroid treat-
ment duration (49 vs 74 days; P5.053),43 presumably
because earlier endoscopy triggered earlier initiation of
management. Performing endoscopy #30 days from
onset of diarrhea/colitis (vs .30 days) was associated
with significantly shorter duration of steroid treatment, a
trend toward shorter duration of symptoms, and a sig-
nificant reduction in recurrence of symptoms (50% vs
21.8% of patients; P5.001). Better outcomes for patients
who undergo endoscopy within 30 days of onset may be
due to the earlier initiation of infliximab/vedolizumab
(15 vs 31 days from onset; P5.030). Given the results of
this recent study,43 early endoscopy with biopsy within
the first 2 weeks of the onset of symptoms is strongly
recommended for all patients with positive lactoferrin
results, even those who have only grade 1 symptoms (per
Table 1). Fever and tenderness upon abdominal exam-
ination may be an indication of bowel perforation
warranting immediate imaging and treatment.

Management of Mild (Grade 1) Events
For patients presenting with mild diarrhea (grade 1,
defined as an increase of ,4 bowel movements per day)
with no other symptoms of colitis (Table 1), the NCCN
Guidelines recommend hydration, considering holding
immunotherapy, and monitoring the patient closely to
determine whether diarrhea is worsening or other

Table 1. Gradinga for Colitis/Diarrheab

Terms
Diarrhea: increase in frequency and/or loose or watery bowel

movements
Colitis: inflammation of the colon
Enterocolitis: inflammation of the small and large intestines

Grade 1 • Increase of ,4 bowel movements per day above baseline
• Mild increase in ostomy output compared with baseline
• No symptoms of colitis (watery diarrhea, cramping, urgency,
abdominal pain, blood and mucus in the stool, fever,
nocturnal bowel movements)

Grade 2 • Increase of 4–6 bowel movements per day above baseline
•Moderate increase in ostomy output compared with baseline
•Mild/moderate colitis symptoms: watery diarrhea, cramping,
urgency, abdominal pain, blood andmucus in the stool, fever,
nocturnal bowel movements

• Limiting instrumental ADLsd

Grade 3 • Increase of .6 bowel movements per day above baseline
• Severe increase in ostomy output compared with baseline
• Severe colitis symptoms: watery diarrhea, incontinence,
cramping, urgency, abdominal pain, blood and mucus in the
stool, fever, ileus, nocturnal bowel movements, peritoneal
signs

• Limiting self-care ADLse

• Hemodynamic instability
• Hospitalization indicated

Grade 4 • Same as grade 3, but with:
• Other serious/life-threatening complications (eg, ischemic
bowel, perforation, toxic mega-colon)

• Urgent intervention indicated

Abbreviation: ADLs, activities of daily living.
aFor all adverse events, grade 5 is defined as death.
bDefinitions incorporate elements from CTCAE version 5.0 (colitis,
enterocolitis, diarrhea),41 Brahmer et al, 2018,42 plus additions from the NCCN
Panel (ICI_GI-1 footnotes, page 233).
dInstrumental ADLs refer to preparingmeals, shopping for groceries or clothes,
managing money, etc.
eSelf-care ADLs include bathing, dressing and undressing, feeding self, using
the toilet, taking medications, and not bedridden.
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symptoms of colitis develop (see ICI_GI-1, page 233).
Loperamide or diphenoxylate/atropine may be used,
although some panel members prefer to wait before
starting, out of concern about obscuring signs of
worsening diarrhea, which may delay initiation of
treatment (eg, steroids) that actually reverses underlying
immunotherapy-related inflammation, if present. If di-
arrhea persists or progresses, or no improvement is seen
after 2 to 3 days of loperamide or diphenoxylate/atropine,
tests for infections workup should be obtained and levels
of fecal lactoferrin should be checked if not already done.
Cases of grade 1 diarrhea (increase of ,4 bowel move-
ments per day) with no other symptoms of colitis, docu-
mented absence of infection, and a negative lactoferrin
result, may be managed conservatively (hydration and
loperamide or diphenoxylate/atropine), with the addition
of mesalamine or cholestyramine, if necessary. If lacto-
ferrin results are positive, however, endoscopy should be
strongly considered, if not already performed, even if the
only symptom is grade 1 diarrhea. Patients with a positive
lactoferrin result and persistent/progressive diarrhea
should be treated as those with moderate (grade 2)
diarrhea/colitis (see next section), because these cases are
likely to require more aggressive management, even if the
diarrhea has not yet reached the grade 2 threshold (in-
crease of $4 bowel movements per day above baseline)
and no other colitis symptoms have yet developed.

Tools for Management of Grade 2 or Higher Events
Corticosteroids are typically the first line of treatment
of diarrhea/colitis of grade 2 or higher. In retrospective
reviews of patients with ICI-related diarrhea/colitis,
symptoms resolved with corticosteroid treatment in
approximately half of individuals.36,46,48 However, for
some cases, corticosteroids fail to control symptoms
and the diarrhea/colitis may persist or worsen and
become life-threatening in the absence of more ag-
gressive management.

Infliximab is a monoclonal anti–tumor necrosis
factor alpha (TNF-a) antibody used for treating various
autoimmune diseases, including Crohn’s disease, ulcer-
ative colitis, rheumatoid and psoriatic arthritis, and
psoriasis.49–51 Infliximab has become a commonly used
agent for treating steroid-refractory irAEs that develop
during ICI therapy.25,52 Case studies report on the success-
ful use of infliximab for treating severe, steroid-refractory
colitis associated with ipilimumab.48,53,54 An FDA-approved
biosimilar is an appropriate substitute for infliximab.

Vedolizumab is an integrin antagonist that binds to
a4b7 integrin, blocking its interaction with mucosal
addressin cell adhesion molecule-1 (MAdCAM-1),
inhibiting the migration of T cells across the endothe-
lium into inflamed gastrointestinal tissues. Vedolizu-
mab is currently indicated for treating gastrointestinal

inflammation due to ulcerative colitis and Crohn’s
disease.55,56 Case reports have described the use of
vedolizumab for the treatment of ICI-induced diarrhea/
colitis.56–58 Vedolizumab binds to gut homing lympho-
cytes and may provide more specific immune suppression
for the inflamed gastrointestinal mucosa, thereby the-
oretically avoiding suppression of antitumor immune
responses.

Introduction of either infliximab or vedolizumab
within 10 days of onset of colitis can reduce the dura-
tion of symptoms and improve steroid taper success.59

Treatment with $3 doses of infliximab or vedolizumab,
and achieving endoscopic or histologic remission are
associated with lower risk of colitis relapse. This is im-
portant because endoscopic remission is often a better
predictor of a cure than clinical remission, in which cases
repeat endoscopy may be helpful.

Case studies suggest that transplantation of fecal
microbiota from healthy donors may resolve cases of
diarrhea/colitis that are resistant to corticosteroids,
infliximab, and vedolizumab.60

Management of Moderate (Grade 2) Diarrhea/Colitis
For moderate diarrhea/colitis (grade 2), defined as an
increase of 4 to 6 bowel movements per day above
baseline and/ormild tomoderate symptoms of colitis (as
detailed in Table 1), the NCCN Guidelines recommend
holding immunotherapy and administering prednisone/
methylprednisolone (1–2 mg/kg/d) (see ICI_GI-1, page
233). If no improvement is noted within 2 to 3 days of
starting steroid treatment, the NCCN Guidelines re-
commend continuing steroids and considering adding
infliximab (or FDA-approved biosimilar) or vedoli-
zumab, preferably within 2 weeks from onset of di-
arrhea. A tuberculosis test (blood test preferred) should
be obtained before administering the first dose of inflix-
imab or vedolizumab, although treatment can be initi-
ated before results are received.

Management of Severe (Grade 3–4) Events
For severe diarrhea/colitis (grade 3–4), defined as an
increase of.6 bowel movements per day above baseline
and/or severe symptoms of colitis (Table 1), inpatient
care should be considered if needed to provide adequate
supportive care (see ICI_GI-2, page 234). Intravenous
methylprednisolone, 1 to 2 mg/kg/d, should be admin-
istered. After improvement in diarrhea/colitis is noted,
the steroid dosemay be tapered, usually over 4 to 6 weeks
(see later discussion). For diarrhea/colitis related to ipili-
mumab, the NCCN panel recommends permanent dis-
continuation if serious or life-threatening diarrhea/colitis
occurs. For diarrhea/colitis associated with PD-1/PD-L1
inhibitors, therapy should be held for grade 3, with con-
sideration of rechallenge upon resolution of symptoms
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below grade 1. The immunotherapy agent(s) responsible
for immune-related grade 4 diarrhea/colitis should be
permanently discontinued.

If no improvement is noted within 2 to 3 days on
intravenous methylprednisolone (1–2 mg/kg/d), the
NCCN Guidelines recommend continuing steroids and
strongly considering adding infliximab (or FDA-approved
biosimilar) or vedolizumab, preferably within 2 weeks of
onset, especially for patients with high-risk endoscopic
features.43 Fecal transplantation may be considered for
colitis refractory to immunosuppressant therapy, based
on institutional availability and expertise.60

Duration of Treatment of Immune-Related
Diarrhea/Colitis
For disease monitoring after receiving colitis treatment,
checking the levels of calprotectin provides a quantita-
tive measure of inflammation; low levels indicate mild
inflammation or normal endoscopy and high levels cor-
relate with ulceration.43 Repeat endoscopy to assess en-
doscopic healing may be helpful to guide colitis treatment
duration, but is optional. Endoscopy has revealed co-
lonic ulcerations more commonly in steroid-refractory
cases.36,46,48

Retrospective analysis of patients with refractory
diarrhea/colitis found higher infection rates among pa-
tients treated with long-duration steroids (.30 days).
Long-duration corticosteroid without infliximab was
associated with increased infection risk compared
with short-duration steroid plus infliximab, suggesting
that earlier nonsteroid immunosuppressive therapy
may confer better outcomes.47 If a systemic cortico-
steroid is given, treatment should be continued until
symptoms improve to grade 1 or better, then dose tapered
over 4 to 6 weeks. In cases in which infliximab or vedo-
lizumab is used, a shorter taper may help minimize the
complication of infection, provided that the diarrhea/
colitis (or other concomitant irAEs) does not worsen
during the taper. Intravenous methylprednisolone should
be converted to oral prednisone when appropriate.

The duration of therapy with TNF-a blocker (inflix-
imab) or integrin blocker (vedolizumab) is not clearly
defined. Evidence supports the use of up to 3 doses (at
weeks 0, 2, and 6) to reduce risk of recurrence and increase
likelihood of endoscopic/histologic remission.59

Cardiovascular Adverse Events
Efforts to characterize cardiac irAEs associated with
ICI therapy have begun to provide a better under-
standing of ICI-associated myocarditis. Case series
reveal a variety of potential manifestations of car-
diovascular irAEs, including myocarditis, pericarditis,
arrhythmias, cardiomyopathy, cardiac fibrosis, heart
failure, and cardiac arrest.61–65 Data collected over

4 years from 8 sites revealed 35 cases of ICI-mediated
myocarditis, which were compared with a sample of
patients on ICI therapy without myocarditis.62 Preva-
lence was 1.14% in this patient population, with a median
onset of 34 days from initiation of treatment. However,
recent evidence suggests that ICI-associated cardiovas-
cular toxicity, myocarditis in particular, is more common
than initially thought.33,34,62,66

Myocarditis symptoms are nonspecific, such as my-
algia, shortness of breath, and chest pain, which could also
be attributed to pneumonitis or other irAEs.29 It is rare, but
potentially severe, associated with myositis/myasthenia
gravis, and is more common with anti–CTLA-4/anti–
PD-(L)1 combination therapy. A recent report analyzed
a total of 40 case reports describing cardiac irAEs and
found that even with rapid assessment and initiation of
immunosuppression, mortality was still high at 23%.67 In
fatal cases, conduction abnormalities were the mode of
death and ejection fraction was preserved.

Cardiac irAEs have been associated with ipilimumab,
pembrolizumab, and nivolumab. Based onmulticenter
registry data, myocarditis was observed more often in
patients receiving combination ICI therapy and in
those with diabetes.62 Recent analysis of the WHO
database revealed 101 individual case safety reports of
severe myocarditis following initiation of ICI therapy.34

Of these cases, 57% had received anti PD-1 mono-
therapy and 27% received combination PD-1/PD-L1
plus CTLA-4 inhibitor. For cases with available dosing
information (n559), 64% (n538) had received only 1 or
2 ICI doses at the time of toxicity onset. Concurrent
severe irAEs, most commonly myositis and myasthenia
gravis, were reported for 42% of cases. Data on cardio-
vascular comorbidities were not available, but only 25%
of patients with myocarditis were on medication to treat
cardiovascular disease or diabetes.34

Preexisting cardiovascular pathology was identified
in more than half of patients (5/8) in one case series.61

Co-occurrence with noncardiac irAEs was also observed
in .50% of patients. Corticosteroids and/or supportive
care measures were helpful to improve symptoms in
most cases, although permanent cardiotoxicity and
fatalities also occurred despite intervention.61 Myositis
and myocarditis were observed to co-occur in a recent
study of ICI-related fatalities. Notably, myasthenia gravis
also co-occurred in 10% of fatal myocarditis cases.33 Case
reports of ICI-relatedmyocarditis have reported irAE flare
during steroid taper or ICI rechallenge.68,69

Management
Baseline EKG and individualized assessment in consul-
tation with cardiology should be considered as indicated.
Periodic testing should be considered for patients with ab-
normal baseline or symptoms (see IMMUNO-1, page 232).
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Once a cardiac irAE is suspected, immediate cardiology
consultation and intensive care unit–level monitoring is
recommended (see ICI_CARDIO-1, page 235). Assessment
should include telemetry monitoring and electrocardio-
gram. Recommended laboratory testing includes cardiac
biomarkers (creatine kinase and troponin levels) and in-
flammatory biomarkers (erythrocyte sedimentation rate,
C-reactive protein level, and WBC count). To rule out
other potential causes, evaluation may include viral
titers, echocardiogram, or biopsy in the case of severe
symptoms. When feasible, cardiac MRI may provide
additional diagnostic information.70

Table 2 summarizes grading for cardiovascular ad-
verse events that may be associated with ICI therapy,
based on elements from CTCAE version 5.0 (myocarditis,
pericarditis, ventricular arrhythmia),41 Brahmer et al,42

and additions from the NCCN Panel (see ICI_CARDIO-1
footnotes, page 235). In the setting of severe (grade 3)
cardiac irAE, arrhythmia may be accompanied by
significant echocardiogram findings without hypoten-
sion, and cardiac biomarkers above the upper limit of
normal (ULN). Life-threatening (grade 4) cardiac irAEs
are denoted by arrhythmia, hemodynamic instability,
and cardiac biomarkers .3 times the ULN. Transient
pacemaker may be recommended in patients with
arrhythmia.67 Immunotherapy should be permanently
discontinued for any grade 3 or 4 cardiovascular irAEs.
The panel recommends methylprednisolone pulse
dosing (1 g/d for 3–5 days). In a multicenter registry
report, corticosteroids were administered in 89% of cases
with myocarditis, with high-dose steroids resulting in
better treatment response.62 Elevated troponin and higher
rates of major adverse cardiac events, which were defined
as “the composite of cardiovascular death, cardiogenic
shock, cardiac arrest, and hemodynamically significant
complete heart block,” were observed more commonly
among patients who were treated with lower-dose corti-
costeroid.62 The NCCN Panel recommends treating with
steroids until cardiac function returns to baseline, then
dose taper over 4 to 6 weeks.

Beyond treatment with high-dose steroids, there are
few data to suggest the optimal subsequent therapy should
steroids fail. Treatment options for both severe (grade 3) or
life-threatening cases (grade 4) are the same given the
rapid progression of cardiac irAE. If no improvement is
noted within 24 hours, the addition of other potent im-
munosuppressive agents should be considered, such as
antithymocyte globulin (ATG),62,67,71–73 infliximab61,67,71,74

or an FDA-approved biosimilar, intravenous immuno-
globulin (IVIG),67,73,75 or mycophenolate.76

ATG is a polyclonal antibody derived from lym-
phoid cell immunized horses or rabbits, which reverses
immunotoxicity by inducing T-cell depletion. Data sup-
porting use of ATG to treat myocarditis and arrhythmia

are limited to a number of single case reports with fa-
vorable outcomes.62,67,71 Infliximab has also been used
in cases studies to treat cardiotoxicities,61,67,71,74 but it is
important to note that it is contraindicated for patients
who have heart failure.29,77 IVIG is used to reduce the
levels of antibodies that may be causing damage. IVIG
was successfully used in a case report of smoldering
ICI-related myocarditis that initially responded to cor-
ticosteroids but flared upon taper,68 and has been used for
years in the setting of cardiac rejection.73,75 Mycophenolate
mofetil is an antiproliferative agent that is used for cardiac
transplant patients.76

Two additional immunosuppressive agents may be
used based on case studies. A case report of a patient on
pembrolizumabwith confirmedmyositis–myasthenia gravis
overlap syndrome with worsening cardiac arrhythmia after
methylprednisolone, mycophenolate, plasmapheresis, and
rituximab described a successful outcome after treatment
with alemtuzumab,65 a monoclonal antibody that binds to

Table 2. Gradinga for Select Cardiovascular
Eventsb

Terms
Myocarditis: inflammation of the muscle tissue of the heart
Pericarditis: irritation to the layers of the pericardium (the

protective sac around the heart)
Other cardiovascular irAEs: arrhythmias, impaired ventricular

function, conduction abnormalities

Grade 1 • Asymptomatic
• Abnormal cardiac biomarkers (creatine kinase, troponin)
• Abnormal ECG or physical findings (eg, rub) consistent with
pericarditis

Grade 2 • Mild symptoms or symptoms with moderate activity or
exertion: may include chest pain, myalgia, dyspnea,
arrhythmia, palpitations, peripheral edema, pleural effusion,
fatigue

• Abnormal screening tests: cardiac biomarkers (creatine
kinase, troponin), ECG

• For arrhythmia: expedited cardiology evaluation indicated

Grade 3 • Symptoms at rest or with minimal activity or exertion, or new
onset of symptoms: may include chest pain, myalgia,
dyspnea, arrhythmia, palpitations, peripheral edema, pleural
effusion, fatigue

• Pericarditis with physiologic consequences (eg, pericardial
constriction)

• Cardiac biomarkers (creatine kinase and troponin) .ULN
• Significant echocardiogram findings without hypotension

Grade 4 • Moderate to severe decompensation (worsening signs and
symptoms): may include congestive heart failure, chest pain,
myalgia, dyspnea on exertion, arrhythmia, palpitations,
peripheral edema, pleural effusion, fatigue

• Hemodynamic instability (hypotension/cardiomyopathy)
• Cardiac biomarkers (creatine kinase and troponin) .33 ULN
• Life-threatening
• Urgent intervention indicated (eg, continuous intravenous
therapy or mechanical hemodynamic support for
myocarditis)

Abbreviations: ECG, electrocardiogram; irAEs, immune-related adverse
events; ULN, upper limit of normal.
aFor all adverse events, grade 5 is defined as death.
bCardiovascular events that can be associated with cancer immunotherapy.
Definitions incorporate elements from CTCAE version 5.0 (myocarditis,
pericarditis, ventricular arrhythmia),41 Brahmer et al,42 and additions from the
NCCN Panel (see ICI_CARDIO-1 footnotes, page 235).
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CD52 on some immune cells and leads to destruction of
peripheral immune cells. Similarly, one case reported
success using abatacept78 (a CTLA-4 agonist that affects
T cells and may lead to rapid inactivation of the normal
immune response) in a patient receiving nivolumab
who developed glucocorticoid-refractory myocarditis
with concurrent myositis, who had also been treated
with plasmapheresis.

Conclusions
Proper management of ICI-related toxicities requires
early identification of potential irAEs in order to

administer adequate treatment. Recent case studies
and clinical experience have changed irAE manage-
ment strategies, which have been incorporated in the
2020 update of NCCN Guidelines for Management
of Immunotherapy-Related Toxicities. These NCCN
Guidelines Insights provide context for topics that
were discussed by the panel during the 2020 update
meeting.

To participate in this journal CE activity, go to
https://education.nccn.org/node/86963

References
1. Keytruda (pembrolizumab) for injection, for intravenous use [prescribing

information]. Whitehouse Station, NJ: Merck & Co, Inc.; 2019. Available
at: https://www.accessdata.fda.gov/drugsatfda_docs/label/2019/
125514s065lbl.pdf. Accessed September 1, 2019.

2. Opdivo (nivolumab) injection, for intravenous use [prescribing information].
Princeton, NJ: Bristol-Myers Squibb Company; 2019. Available at: https://
www.accessdata.fda.gov/drugsatfda_docs/label/2019/125554s075lbl.pdf.
Accessed September 1, 2019.

3. Tecentriq (atezolizumab) injection, for intravenous use [prescribing in-
formation]. South San Francisco, CA: Genentech, Inc.; 2019. Available at:
https://www.accessdata.fda.gov/drugsatfda_docs/label/2019/
761034s021lbl.pdf. Accessed December 1, 2019.

4. Bavencio (avelumab) injection, for intravenous use [prescribing in-
formation]. Rockland, MA: EMD Serono, Inc; 2019. Available at: https://
www.accessdata.fda.gov/drugsatfda_docs/label/2019/761049s006lbl.
pdf. Accessed May 1, 2019.

5. Yervoy (ipilimumab) injection, for intravenous use [prescribing information].
Princeton, NJ: Bristol-Myers Squibb Company; 2019. Available at: https://
www.accessdata.fda.gov/drugsatfda_docs/label/2019/125377s104lbl.pdf.
Accessed September 1, 2019.

6. Imfinzi (durvalumab) injection, for intravenous use [prescribing in-
formation]. Cambridge, England: AstraZeneca UK Limited; 2019. Avail-
able at: https://www.accessdata.fda.gov/drugsatfda_docs/label/2019/
761069s013lbl.pdf. Accessed July 2019.

7. Seidel JA, Otsuka A, Kabashima K. Anti-PD-1 and anti-CTLA-4 therapies
in cancer: mechanisms of action, efficacy, and limitations. Front Oncol
2018;8:86.

8. Libtayo (cemiplimab) injection, for intravenous use [prescribing In-
formation]. Tarrytown, NY: Regeneron Pharmaceuticals, Inc.; 2019.
Available at: https://www.accessdata.fda.gov/drugsatfda_docs/label/
2019/761097s001lbl.pdf. Accessed Mar 2019.

9. Lam LH, Lin SD, Sun J. Pharmacokinetics and pharmacodynamics of immu-
notherapy. In: Patel SP, Kurzrock R, eds. Early Phase Cancer Immunotherapy.
Manhattan, NY: Springer International Publishing, 2018:29–67.

10. Gangadhar TC, Vonderheide RH. Mitigating the toxic effects of anticancer
immunotherapy. Nat Rev Clin Oncol 2014;11:91–99.

11. Kong YC, Flynn JC. Opportunistic autoimmune disorders potentiated by
immune-checkpoint inhibitors anti-CTLA-4 and anti-PD-1. Front Immunol
2014;5:206.

12. Ledezma B, Heng A. Real-world impact of education: treating patients with
ipilimumab in a community practice setting. Cancer Manag Res 2013;6:5–14.

13. Maude SL, Barrett D, Teachey DT, et al. Managing cytokine release
syndrome associated with novel T cell-engaging therapies. Cancer J
2014;20:119–122.

14. Kumar V, Chaudhary N, GargM, et al. Current diagnosis andmanagement
of immune related adverse events (irAEs) induced by immune checkpoint
inhibitor therapy. Front Pharmacol 2017;8:49.

15. Puzanov I, Diab A, Abdallah K, et al. Managing toxicities associated with
immune checkpoint inhibitors: consensus recommendations from the
Society for Immunotherapy of Cancer (SITC) Toxicity Management
Working Group. J Immunother Cancer 2017;5:95.

16. Boutros C, Tarhini A, Routier E, et al. Safety profiles of anti-CTLA-4 and
anti-PD-1 antibodies alone and in combination. Nat Rev Clin Oncol 2016;
13:473–486.

17. Robert C, Long GV, Brady B, et al. Nivolumab in previously untreated
melanoma without BRAF mutation. N Engl J Med 2015;372:320–330.

18. Ferris RL, Blumenschein G Jr, Fayette J, et al. Nivolumab vs investigator’s
choice in recurrent or metastatic squamous cell carcinoma of the head and
neck: 2-year long-term survival update of CheckMate 141with analyses by
tumor PD-L1 expression. Oral Oncol 2018;81:45–51.

19. Hodi FS, Chiarion-Sileni V, Gonzalez R, et al. Nivolumab plus ipilimumab
or nivolumab alone versus ipilimumab alone in advanced melanoma
(CheckMate 067): 4-year outcomes of a multicentre, randomised, phase 3
trial. Lancet Oncol 2018;19:1480–1492.

20. Topalian SL, Hodi FS, Brahmer JR, et al. Safety, activity, and immune
correlates of anti-PD-1 antibody in cancer. N Engl J Med 2012;366:
2443–2454.

21. Agrawal S, Feng Y, Roy A, et al. Nivolumab dose selection: challenges,
opportunities, and lessons learned for cancer immunotherapy.
J Immunother Cancer 2016;4:72.

22. HamidO, Robert C, Daud A, et al. Five-year survival outcomes for patients
with advanced melanoma treated with pembrolizumab in KEYNOTE-001.
Ann Oncol 2019;30:582–588.

23. Hamid O, Puzanov I, Dummer R, et al. Final analysis of a randomised trial
comparing pembrolizumab versus investigator-choice chemotherapy for
ipilimumab-refractory advanced melanoma. Eur J Cancer 2017;86:37–45.

24. Schachter J, Ribas A, LongGV, et al. Pembrolizumab versus ipilimumab for
advanced melanoma: final overall survival results of a multicentre,
randomised, open-label phase 3 study (KEYNOTE-006). Lancet 2017;390:
1853–1862.

25. Postow MA, Sidlow R, Hellmann MD. Immune-related adverse events
associated with immune checkpoint blockade. N Engl J Med 2018;378:
158–168.

26. Weber JS, Postow M, Lao CD, et al. Management of adverse events
following treatment with anti-programmed death-1 agents. Oncologist
2016;21:1230–1240.

27. Ryder M, Callahan M, PostowMA, et al. Endocrine-related adverse events
following ipilimumab in patients with advanced melanoma: a compre-
hensive retrospective review from a single institution. Endocr Relat Cancer
2014;21:371–381.
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