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As indications for immune checkpoint 
inhibitors (ICIs) expand, it is critical that 
gastroenterologists and primary care 

physicians be aware of how to identify and manage 
associated side effects. ICIs have dramatically 
altered the treatment landscape and outcomes for a 
wide variety of cancers since they were were first 
approved by the Food and Drug Administration 
(FDA) a decade ago. ICIs are monoclonal 
antibodies that augment the anti-tumor immune 
response by blocking the immune checkpoints 
cytotoxic T-lymphocyte antigen-4 (CTLA-4) and 
programmed cell death protein-1 (PD-1) or its 
ligand PD-L1. Initially approved for the treatment 
of advanced melanoma, their mechanism of action 
targets a fundamental aspect of tumor immunology, 
leading to FDA approval in multiple other tumors 
(particularly for anti-PD-1/PD-L1).1–6 While ICIs 
are effective, the resulting immune activation can 

lead to immune-mediated tissue damage in multiple 
organs. This review will cover the practical aspects 
of diagnosing and managing patients with ICI-
induced diarrhea and colitis. 

Immune Checkpoint Inhibitors, 
Adverse Events and Colitis
Immune self-tolerance is regulated in part by 
“immune checkpoints” that restrict exaggerated 
immune responses and prevent autoimmune 
disease. Immune checkpoint inhibitors (ICIs) 
inhibit these immune checkpoints and allow tumor 
infiltrating lymphocytes to target malignant cells. 
There are two major classes of ICIs targeting 
distinct priming and effector phases of the immune 
response, anti-CTLA-4 and anti-PD-1/PD-L1.1–6 
In current oncologic practice, anti-PD-1/PD-L1 
constitute the majority of approved tumor types for 
ICIs, and anti-CTLA-4 is approved as combination 
therapy with anti-PD-1/PD-L1 only in specific 
indications.1–6

While ICIs have revolutionized cancer 
treatment, the inhibition of checkpoint proteins 
can lead to immune-related adverse events (irAEs). 
IrAEs are thought to result from autoreactive 
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complete blood count, complete metabolic panel, 
sedimentation rate, and C-reactive protein are 
recommended, although their diagnostic and 
prognostic utility are less clear in this setting than in 
inflammatory bowel disease (IBD). Testing for non-
infectious, non-inflammatory causes of diarrhea 
may include checking thyroid stimulating hormone 
to rule out hyperthyroidism, tissue transglutaminase 
(TTG)-IgA and total IgA to rule out celiac disease, 
and lipase and fecal elastase to rule out pancreatic 
insufficiency, since all have been described as rare 
irAEs.22 For patients with grade ≥ 2 disease who 
may require biologics, it is important to check for 
latent tuberculosis, viral hepatitis (A, B and C) 
and HIV. Computed tomography (CT) scans are 
not routinely recommended, but if there is concern 
for perforation or other acute pathology then a 
contrast-enhanced CT scan is a fast and highly 
informative test.13-20

Endoscopy with biopsy remains the gold 
standard for the diagnosis and risk-stratification 
of patients with suspected moderate-to-severe ICI-
induced colitis. Patients with mild ICI-induced 
colitis may be diagnosed and treated empirically 
without endoscopic evaluation, especially if 
the non-invasive evaluation suggests a mild 
inflammatory non-infectious colitis (i.e., elevated 
fecal calprotectin and negative infectious stool 
studies). Endoscopic evaluation serves several 
purposes. First, the recommendations for moderate-
to-severe ICI-induced colitis involve holding 
immunotherapy and treating with prednisone, 
interventions which could unnecessarily harm 
patients with alternative etiologies of diarrhea. 
Moreover, the presence of CMV or other 
infectious colitis can be assessed with higher 
sensitivity and specificity on histology. Finally, 
endoscopic evaluation aids in risk stratification. 
High-risk features such as large ulcers >1cm, deep 
ulcers, and pancolitis are associated with steroid 
treatment failure, identifying patients who would 
benefit from early induction with biologics.20,23,24 
ICI-induced intestinal inflammation can affect 
any part of the GI tract, so upper endoscopy and 
colonoscopy are ideal. However, retrospective 
studies have demonstrated that >98% of patients 
with ICI-induced colitis had involvement of the 
left (distal) colon, supporting a practice of flexible 
sigmoidoscopy for expedited initial evaluation.25,26 

T-cells disinhibited from attacking normal host 
cells. IrAEs can target multiple organs, and the 
gastrointestinal (GI) tract can be the target of severe 
or life-threatening events.4,5 Diarrhea is the most 
commonly reported gastrointestinal symptom of 
ICIs, occurring in 30-60% of patients.7 In oncologic 
practice, ICI-induced colitis is often defined 
clinically by symptoms of diarrhea without an 
infectious cause, as well as abdominal pain, mucus, 
tenesmus, hematochezia, or fever.8 In general, 
anti-CTLA-4 is associated with earlier-onset and 
more severe irAEs than PD-1/PD-L1 inhibitors, 
and the combination increases the incidence and 
severity further still.9–11 Interestingly, patients 
who experience an irAE of any organ system 
have improved overall survival compared to those 
without irAEs, with a specific survival benefit for 
GI-related irAEs.12 Data from advanced melanoma 
showed that patients who discontinued ICIs due to 
treatment-related adverse events had similar overall 
survival at five years compared to the overall 
population.1 Taken together, this implies that irAEs 
like ICI-induced colitis, if tolerable and responsive 
to treatment, are not necessarily associated with 
worse survival, and may in some circumstances 
correlate with more robust antitumor activity and a 
higher likelihood of favorable treatment response. 

Initial Evaluation of Patients 
with ICI-Induced Diarrhea and Colitis
Evaluation and management of these patients have 
been outlined by multiple clinical practice updates, 
guidelines, and recommendations based on expert 
opinion and retrospective studies.13–19 The diagnosis 
of ICI-induced colitis should be considered in 
any patient with diarrhea and colitis symptoms 
occurring after ICI-initiation. ICI-induced colitis 
occurs with a median onset of 5-7 weeks after ICI 
initiation, though it can start as early as one week 
or over six months later.1

The first step in evaluation is to assess 
severity and rule out infectious causes, including 
Clostridiodies difficile (C.Diff) and common 
bacterial, viral, and parasitic pathogens. Lactoferrin 
and fecal calprotectin have been studied in ICI-
induced colitis as non-invasive markers to help 
differentiate between inflammatory versus non-
inflammatory diarrhea.20,21 Routine labs including 
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In select patients with a negative sigmoidoscopy 
or persistent or refractory symptoms, subsequent 
upper endoscopy and colonoscopy could be 
considered to look for more proximal colitis, 
gastritis, or enteritis.

ICI-induced colitis can be confirmed by 
histology. Common features include neutrophilic 
cryptitis, crypt abscesses, epithelial apoptosis, and 
increased intraepithelial lymphocytes. Anti-PD-1 is 
more likely than anti-CTLA-4 to exhibit features 
of lymphocytic or collagenous colitis, with some 
reports of chronic mucosal injury.27,28 Given the 
possibility of microscopic colitis, it is important 
to perform biopsies in multiple colonic segments 
even if the mucosa appears endoscopically normal. 

Management of ICI-Induced Diarrhea 
and Colitis Based on Severity
Grade 1
Grade 1 diarrhea is defined as <4 daily stools above 
the patient’s baseline or mildly increased ostomy 
output, while grade 1 colitis is asymptomatic.8 Most 
society practice guidelines do not recommend GI 
consultation for grade 1 symptoms, although fecal 
calprotectin and infectious stool studies should 
be obtained in patients with symptoms lasting for 
3 days.19 Patients with grade 1 diarrhea should 
be monitored closely because they may quickly 
progress to higher grades of diarrhea and colitis. 
ICIs may be held but are usually continued for 
mild grade 1 ICI-induced colitis.13–19 Treatment 
is supportive and may include loperamide and 
hydration, although we typically rule out infections 
like C.Diff before prescribing anti-diarrheal agents. 
If the patient’s symptoms do not improve after 
3-14 days of conservative management, it is 
recommended to start enteric budesonide at 9mg 
per day for four weeks followed by a taper by 3mg 
every two weeks.13,18 If patients do not respond to 
budesonide, they should be escalated to systemic 
steroids with prednisone 1mg/kg per grade 2 
management.13,14,16

Grade 2 
Grade 2 diarrhea is defined as 4-6 stools over 
baseline, or moderately increased ostomy output, 
while grade 2 colitis is defined by abdominal pain, 
mucus and hematochezia.8 At this stage, ICIs are 
held, and GI should be consulted with consideration 

for flexible sigmoidoscopy in addition to non-
invasive testing outlined above. Patients with grade 
2 diarrhea and colitis are treated with prednisone 
1mg/kg, followed by a taper over 4-8 weeks.13,18 If 
patients do not respond within three days of starting 
oral prednisone, they should be escalated to IV 
methylprednisolone or a biologic, either infliximab 
(IFX) or vedolizumab (VDZ). If patients fail to 
respond to IV steroids within three days, then they 
should be treated with a biologic. Some Grade 2 
patients may respond to a single dose of a biologic 
followed by a steroid taper, but some may require 
additional induction doses.13

Grade 3 or 4
Grade 3 diarrhea is defined as ≥ 7 stools above 
baseline or severe increase in ostomy output, 
while grade 3 colitis is defined by severe pain, 
fever, or peritoneal signs requiring intervention, or 
interference with activities of daily living.8 Grade 4 
diarrhea and colitis are defined by all the criteria of 
grade 3 but are also life-threatening.8 Most grade 3 
and all grade 4 patients should be hospitalized with 
GI consultation, and ICIs are held. The laboratory 
evaluation is outlined above, including necessary 
tests in anticipation of biologic therapy. If there is 
concern for perforation or other acute pathology, 
a contrast-enhanced CT scan should be obtained. 
Patients should undergo endoscopic evaluation to 
assess for high-risk features. Hospitalized grade 
3/4 patients are started on IV methylprednisolone 
1-2mg/kg. If they fail to respond to IV steroids 
within 72h then they should start a biologic. Patients 
with grade 3/4 disease will typically require three 
doses of IFX or VDZ, often dosed at 0, 2, and 6 
weeks.13,29,30 

For grade ≥ 2 ICI-induced colitis, ICIs are held 
at least until patients recover and successfully taper 
down to a prednisone dose of ≤10mg/day.13,14,18 
Repeat endoscopy is beneficial for patients with 
persistent symptoms, but also for risk stratifying 
patients who are being considered for restarting 
ICIs after recovering from ICI-induced colitis. 
While most experts recommend considering 
permanent discontinuation of anti-CTLA-4 for 
grade ≥ 2 ICI-induced colitis,13,14,18 the risks and 
benefits should be weighed in conjunction with 
the treating oncologist. PD-1/PD-L1 inhibitors are 
generally associated with milder ICI-induced colitis 
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steroids alone,12 while another retrospective study 
reported that patients treated with IFX and steroids 
exhibited reduced overall survival compared to 
steroids alone.35 Nevertheless, IFX appears to be 
generally safe and effective in this setting.

VDZ is another option for patients with steroid- 
or IFX-refractory disease. VDZ targets the integrin 
α4β7 and inhibits lymphocyte trafficking to the gut 
with a favorable safety profile. VDZ has been used 
effectively in steroid and IFX non-responders, 
but the response rates may be lower in IFX non-
responders as these patients likely represent a more 
refractory population.30 VDZ therefore is an option 
as both a first-line biologic in steroid-refractory 
patients as well as rescue therapy for IFX non-
responders. 

IFX and VDZ have not been compared head-
to-head, so choosing between the two can depend 
on several factors. One retrospective cohort study 
suggested that patients who received VDZ for ICI-
induced colitis had a shorter steroid course, shorter 
hospital stay, and lower recurrence of diarrhea or 
colitis compared to patients treated with IFX, 
although it is unclear if the VDZ-treated patients 
had less severe disease.36 Extrapolating from IBD, 
IFX is more effective than VDZ for moderate-to-
severe disease, but VDZ is associated with fewer 
infectious complications.37,38 VDZ also induces 
a response more slowly than IFX in ICI-induced 
colitis, with a median response time of five days for 
VDZ versus two days for IFX.24,30 Given these data, 
our general practice is to use IFX for hospitalized 
patients with more severe ICI-induced colitis, and 
VDZ for more moderate patients, patients with 
relative contraindications to anti-TNF therapy, or 
if we anticipate needing a maintenance biologic. 
Given its favorable side-effect profile, VDZ may 
have a role for secondary prophylaxis, though 
more data are needed. Regardless of the agent 
used, prompt evaluation, diagnosis, and initiation 

and may be restarted if patients successfully wean 
to ≤10mg of prednisone daily.13–16,18 Concurrent 
administration of maintenance IFX while resuming 
ICIs was reported to prevent recurrent ICI-induced 
colitis in a small number of patients.13,31 Therefore, 
treatment with IFX, or by extension VDZ, may 
allow ICIs to be restarted in some patients with 
prior ICI-induced colitis. 

Evidence Supporting Various Therapies 
for Treating ICI-Induced Colitis
Glucocorticoids are the mainstay of treatment 
for patients with grade ≥ 2 ICI-induced colitis. 
A systematic review and meta-analysis of 1210 
patients found that corticosteroids were effective in 
59%.32 Several studies have identified endoscopic 
features associated with steroid-refractory disease, 
including large >1cm ulcers, deep ulcers, pancolitis, 
and high colitis severity scores.20,23,24 Therefore, in 
moderate cases without high-risk features, steroids 
are typically first-line. Enteric budesonide was 
not more effective than placebo in a randomized 
controlled trial for primary prophylaxis against 
anti-CTLA-4 induced colitis33 but is effective for 
patients who have features of microscopic colitis 
on histology or patients with persistent mild grade 
1 diarrhea.13

The anti-tumor necrosis factor (TNF) IFX is 
one of the most commonly prescribed agents for 
IBD and the best characterized biologic for treating 
ICI-induced colitis. While it is generally safe and 
well-tolerated, relative contraindications include 
active or recurrent infections, untreated tuberculosis 
or HBV, moderate-to-severe heart failure, or 
demyelinating conditions. With regard to the risk 
of malignancy with anti-TNF agents, a recent meta-
analysis found that the risk of new cancer or cancer 
recurrence in patients with a history of cancer was 
similar to non-biologic therapies.34 The risk may 
be even lower in ICI-induced colitis patients who 
commonly receive limited induction doses rather 
than long-term anti-TNF maintenance therapy. IFX 
appears to be effective in approximately 80% of 
steroid-refractory patients.24,32 There are mixed 
data regarding whether IFX treatment affects 
the efficacy of ICIs by interfering with the anti-
tumor immune response. One retrospective study 
found similar overall survival in patients treated 
with the combination of steroids and IFX versus 

practicalgastro.com

PRACTICAL PRACTICAL GASTROENTEROLOGYGASTROENTEROLOGY
Visit our Website:



DISPATCHES FROM THE GUILD CONFERENCE, SERIES #37

PRACTICAL GASTROENTEROLOGY • JUNE 2021 39

A Practical Approach to Managing Immune Checkpoint Inhibitor-Induced Colitis

References
1. Larkin J, Chiarion-Sileni V, Gonzalez R, et al. Five-Year Survival 

with Combined Nivolumab and Ipilimumab in Advanced Melanoma. 
New Engl J Med. 2019;381(16):1535-1546. doi:10.1056/nej-
moa1910836

2. Baumeister SH, Freeman GJ, Dranoff G, Sharpe AH. Coinhibitory 
Pathways in Immunotherapy for Cancer. Annu Rev Immunol. 
2014;34(1):1-35. doi:10.1146/annurev-immunol-032414-112049

3. Bagchi S, Yuan R, Engleman EG. Immune Checkpoint Inhibitors 
for the Treatment of Cancer: Clinical Impact and Mechanisms 
of Response and Resistance. Annu Rev Pathology Mech Dis. 
2020;16(1):1-27. doi:10.1146/annurev-pathol-042020-042741

4. Michot JM, Bigenwald C, Champiat S, et al. Immune-related 
adverse events with immune checkpoint blockade: a compre-
hensive review. Eur J Cancer. 2016;54:139-148. doi:10.1016/j.
ejca.2015.11.016

5. Postow MA, Chesney J, Pavlick AC, et al. Nivolumab and 
Ipilimumab versus Ipilimumab in Untreated Melanoma. New Engl 
J Medicine. 2015;372(21):2006-2017. doi:10.1056/nejmoa1414428

6. Hodi FS, O’Day SJ, McDermott DF, et al. Improved Survival with 
Ipilimumab in Patients with Metastatic Melanoma. New Engl J 
Medicine. 2010;363(8):711-723. doi:10.1056/nejmoa1003466

7. Prieux-Klotz C, Dior M, Damotte D, et al. Immune Checkpoint 
Inhibitor-Induced Colitis: Diagnosis and Management. Target 
Oncol. 2017;12(3):301-308. doi:10.1007/s11523-017-0495-4

8. National Cancer Institute: Common Terminology Criteria for 
Adverse Events (CTCAE) 5.0. undefined.

9. Bellaguarda E, Hanauer S. Checkpoint Inhibitor–Induced 
Colitis. Am J Gastroenterol. 2020;115(2):202-210. doi:10.14309/
ajg.0000000000000497

10. Som A, Mandaliya R, Alsaadi D, et al. Immune checkpoint inhib-
itor-induced colitis: A comprehensive review. World J Clin Cases. 
2019;7(4):405-418. doi:10.12998/wjcc.v7.i4.405

11. Collins M, Michot JM, Danlos FX, et al. Inflammatory gastroin-
testinal diseases associated with PD-1 blockade antibodies. Ann 
Oncol. 2017;28(11):2860-2865. doi:10.1093/annonc/mdx403

12. Abu-Sbeih H, Tang T, Ali F, et al. The impact of immune check-
point inhibitor-related adverse events and their immunosuppres-
sive treatment on patients’ outcomes. J Immunother Precis Oncol. 
2018;1(1):7. doi:10.4103/jipo.jipo_12_18

13. Dougan M, Wang Y, Rubio-Tapia A, Lim JK. AGA Clinical 
Practice Update on Diagnosis and Management of Immune 
Checkpoint Inhibitor (ICI) Colitis and Hepatitis: Expert Review. 
Gastroenterology. Published online 2020. doi:10.1053/j.gas-
tro.2020.08.063

14. Brahmer JR, Lacchetti C, Schneider BJ, et al. Management 
of Immune-Related Adverse Events in Patients Treated With 
Immune Checkpoint Inhibitor Therapy: American Society of 
Clinical Oncology Clinical Practice Guideline. J Clin Oncol. 
2018;36(17):JCO.2017.77.638. doi:10.1200/jco.2017.77.6385

15. Puzanov I, Diab A, Abdallah K, et al. Managing toxicities associ-
ated with immune checkpoint inhibitors: consensus recommen-
dations from the Society for Immunotherapy of Cancer (SITC) 
Toxicity Management Working Group. J Immunother Cancer. 
2017;5(1):95. doi:10.1186/s40425-017-0300-z

16. Powell N, Ibraheim H, Raine T, et al. British Society of 
Gastroenterology endorsed guidance for the management 
of immune checkpoint inhibitor-induced enterocolitis. Lancet 
Gastroenterology Hepatology. 2020;5(7):679-697. doi:10.1016/
s2468-1253(20)30014-5

17. Haanen JBAG, Carbonnel F, Robert C, et al. Management of 
toxicities from immunotherapy: ESMO Clinical Practice 
Guidelines for diagnosis, treatment and follow-up. Ann Oncol. 
2017;28(suppl_4):iv119-iv142. doi:10.1093/annonc/mdx225

18. Grover S, Rahma OE, Hashemi N, Lim RM. Gastrointestinal 
and Hepatic Toxicities of Checkpoint Inhibitors: Algorithms for 
Management. Am Soc Clin Oncol Educ Book. 2018;(38):13-19. 
doi:10.1200/edbk_100013

of treatment are critical. In a retrospective study, 
patients treated with a biologic within 10 days from 
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patients treated 10 days after symptom-onset.39

Remaining Questions in Clinical Practice
As the indication for ICIs are expanding, there 
are many questions remaining on how to manage 
ICI-induced colitis. For example, when and how 
to safely restart ICI therapy in patients who have 
recovered from ICI-induced colitis requires further 
investigation. Treating to complete mucosal 
healing,40 or concomitant administration of a 
biologic may reduce the risk of recurrent ICI-
induced colitis, but we need more studies to 
determine the best approach.

Beyond IFX and VDZ, data supporting other 
therapies are generally limited to small case series 
and case reports. Tofacitinib (JAK inhibitor), 
ustekinumab (anti-IL-12/23), and fecal microbial 
transplant have been described as effective in small 
numbers of patients who had failed steroids, IFX, 
and VDZ.41–45 It will be helpful to have additional 
data regarding how best to prioritize biologics 
or other treatments for refractory patients. As 
we learn more about the underlying microbial, 
immunologic, and molecular mechanisms of 
ICI-induced colitis, it would be ideal to identify 
biomarkers of patients at highest risk for severe 
disease and initiate primary prophylaxis.46–49 
Patients with pre-existing IBD appear to be at 
increased risk of developing GI irAE compared 
to patients without IBD.49 Given that patients with 
IBD respond well to ICIs,50–52 immunotherapy 
should not be withheld,13,16 but it will be important 
to determine how best to optimize control of their 
IBD prior to immunotherapy initiation to prevent 
treatment-related complications. 

In conclusion, ICIs have dramatically 
altered the treatment of many cancers and have 
brought hope to many patients. By virtue of their 
mechanism, ICIs lead to a variety of side-effects 
that may portend improved efficacy against their 
underlying malignancy. With close monitoring, 
prompt diagnosis, appropriate treatment, and multi-
disciplinary collaboration, the associated adverse 
effects can generally be managed effectively. (continued on page 46)
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