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Frequency of enterocolitis in patients treated with anti CTLA-4 and/or anti PD-1

Diarrhea Colitis

Anti CTLA-4 30% 8%

Anti PD-1 13% 1%

Combotherapy 13.6%

Tandon J Immunoth 2018. 
Wang DY Oncoimmunology 2017. 
Khoja Ann Oncol. 

üColonic perforation in 1% (melanoma) to 6% (renal cancer)

ü0.6 to 0.8% des patients die of GI Immune-related adverse events



Symptoms of enterocolitis

Diarrhea and abdominal pain
hematochezia and fever

Severe acute colitis +/- dehydration, toxic megacolon, perforation and death, particularly in 

case of diagnosis delay



Symptoms of enterocolitis

Diarrhea and abdominal pain
hematochezia and fever

Severe acute colitis +/- dehydration, toxic megacolon, perforation and death, particularly in 

case of diagnosis delay

Differential diagnoses : infections, diverticulitis, intestinal metastases (particularly from
NSCLC and melanoma).



Blood and stool tests mandatory in patients with diarrhea under ICI

Serum electrolytes and creatinine levels

Complete blood count

CRP

Serum Albumin

Interferon-g-release assay screening for tuberculosis, HBV and HIV serology (in patients with a severe form, who 

may need infliximab)

Stool search for enteropathogens

Clostridioides difficile toxin

Fecal Calprotectine



• Ulcerations

Endoscopy of anti-CTLA-4-induced colitis



Endoscopy of anti-CTLA-4-induced colitis

C diff pseudomembranous colitis





Abdominal tomodensitometry in a patient 
with anti-PD-1 induced colitis, showing 
thickening of the right colon wall (white 
arrow) and mucosal enhancement, as well as 
vessel engorgement. 

Bottom anti-PD-1 induced colitis, with 
erythema, mild bleeding, loss of vascular 
pattern.



Abdominal tomodensitometry in a patient 
with anti-PD-1 induced colitis, showing 
thickening of the right colon wall (white 
arrow) and mucosal enhancement, as well as 
vessel engorgement. 

Bottom anti-PD-1 induced colitis, with 
erythema, mild bleeding, loss of vascular 
pattern.

Forty percent of patients with diarrhea 
under anti-PD-1 monotherapy have 
normal endoscopic findings



Imaging : abdominal CT scan

Low sensitivity : not appropriate for diagnosis

For severe colitis assessment : perforation, toxic megacolon and abscess 

Segmental or continuous thickening of bowel wall (SB or colon), mucosal contrast 

enhancement, comb sign



What is your diagnosis?

Man 70, bladder cancer, pembrolizumab, 
severe diarrhoea, corticosteroids for 1 
month, no improvement



What is your diagnosis?

Man 60, NSCLC, durvalumab, abdominal 
pain, intestinal obstruction



General management strategies for irAEs

Symptomatic therapy

Hold IO agent

Start IV steroids

Ambulatory Hospitalized

Consider organ specialist referal
& other immunosuppressive therapy

1 2 43

Consider
oral steroids

irAE CTCAE grade

irAE
Management
Principles 



What is a severe diarrhea?

Severe diarrhea = grade 3 or 4 
grade 1 or 2 with dehydration, fever, tachycardia or hematochezia

National Cancer Institute’s Common Terminology Criteria for Adverse Events, version 4. 



Always

Loperamide

Oral fluids

Low fiber diet

Continue immune checkpoint inhibitors

Close follow-up

Management of patients with non-severe diarrhea due to immune 
checkpoint inhibitors

Persisting grade 1 diarrhea and  

intestinal inflammation (biopsies) or 

grade 2 diarrhea/colitis : 

Prednisolone 40 mg/d or 

budesonide 9 mg/d

Infliximab or rather, vedolizumab in 

refractory cases 

Interruption of ICI. Can be resumed

if needed



• Withdrawal of ICI
• Hospitalize 
• IV steroids : 40-60 mg/d  
• Close medical and surgical supervision
• D3 to D5 :
•Responders: oral steroids with tapering over 4-8 weeks
•Non responders: 

• Infliximab (5mg/kg à j1, j 14 et j 42) particularly if severe, extensive colitis, 
ulcerations and combination of anti CTLA-4 + anti PD1
• Vedolizumab is an option (300 mg j1, d14 and d42). It is less rapidly active ; 

for moderate colitis

H. Abu-Sbeih, J Immunother Cancer, 6 (2018), 95; T.Z. Horvat, J Clin Oncol, 33 (2015), pp. 3193-3198; Nahar KJ, J Immunother
Cancer 2020;8:e001488.; H. Abu-Sbeih, J Immunother Cancer, 6 (2018), p. 142

Management of a patient with a severe diarrhea due to ICI



• 47% of patients respond to corticosteroids 
• 41% need and respond to infliximab
• 11% of patients are infliximab-refractory ; case reports or small case series of successful 

fecal microbiota transplantation, ustekinumab, tofacitinib, calcineurin inhibitors and 
mycophenolate mofetil 

• Surgery should be considered in patients with toxic megacolon and intra-abdominal 
abscesses; mandatory for intestinal perforation

T.Z. Horvat, J Clin Oncol, 33 (2015), pp. 3193-3198 

Management of a patient with a severe diarrhea due to ICI



Approaches to treatment of checkpoint blockade
toxicities
Treatment for checkpoint blockade toxicities must be managed
in light of the patient’s cancer diagnosis, and optimal treatment
strategies should mitigate the toxicity while preserving anti-tu-
mor activity (Figure 5). Optimal treatment strategies established
by randomized, controlled trials are not available for any toxicity
at present, and current practice guidelines are all based on retro-
spective analyses, experience from cancer treatment trials, and
anecdotal experience (Pauken et al., 2019). Nearly all toxicities
from checkpoint blockade respond to high-dose systemic glu-

cocorticoids, with the exception of dermatologic toxicities for
which topical agents are generally sufficient and endocrine tox-
icities that are typically identified after loss of function by the
target organ (Pauken et al., 2019). In most cases, toxicities that
resolved following immune suppression will not recur if immune
suppression can be successfully tapered, unless patients are
re-challenged with checkpoint blockade targeting the same
pathway (Pauken et al., 2019). How immunosuppressive gluco-
corticoids impact antitumor responses requires further investi-
gation. Animal models suggest that glucocorticoids may inhibit
antitumor T cell responses, and glucocorticoids are well known
to induce apoptosis of activated T cells (Acharya et al., 2020).
Findings from retrospective studies of patients on checkpoint
blockade who received systemic glucocorticoids have been
mixed, although overall suggestive that they have deleterious
effects on optimal antitumor responses, particularly when sys-
temic glucocorticoids are used at initiation of immunotherapy
(Arbour et al., 2018; Faje et al., 2018; Horvat et al., 2015). Never-
theless, systemic glucocorticoids are first line therapy for most
severe toxicities where a rapid response is necessary to prevent
significant morbidity and mortality.
Strategies for management of toxicities that do not respond to

glucocorticoids are derived from experience in treating autoim-
munity and transplant rejection. These strategies fall into several
mechanistic categories that will likely have different effects on
antitumor responses.

Cytokine blockade
The acute inflammatory cytokines TNF-a, IL-6, and IL-1b play
important roles in numerous autoimmune diseases, making
them attractive targets for the treatment of checkpoint blockade
toxicities. Of these, TNF-a inhibitors have been the most directly
studied. Based on several retrospective studies aswell as limited
numbers of patients from cancer immunotherapy trials,
blockade of TNF-a appears to be highly effective for treatment
of glucocorticoid-refractory enterocolitis induced by either
CTLA-4 or PD-1/PD-L1 inhibitors (Dougan et al., 2020; Moora-
dian et al., 2020). This is consistent with the established efficacy
of TNF-a inhibitors in inflammatory bowel disease and indicates
an important role for this cytokine in perpetuating inflammation in
the gastrointestinal tract (Figure 5) (Dougan et al., 2020).
The role of TNF-a in antitumor responses is unclear. In animal

models, inhibition of TNF-a synergizes with checkpoint blockade,
leading to enhanced CD8 T cell immunity (Bertrand et al., 2017).
Whether this is the case in humans is unknown; small retrospec-
tive studies of patients with colitis have shown no negative effect
on overall survival, but a prospective cohort study from the
Netherlands found a correlation between the use of TNF-a
blockers and decreased cancer survival after immunotherapy
(Mooradian et al., 2020; Verheijden et al., 2020). This cohort study
lacked information on the indication for TNF-a blockade, and pre-
cise data were not available on the clinical context (Verheijden
et al., 2020). Because most patients who receive TNF-a blockade
also receive extended courses of high-dose glucocorticoids, this
correlation may reflect high-dose glucocorticoid use rather than
TNF-a blockade itself.
Although IL-1b and IL-6 inhbition has not yet been adequately

explored as treatment for checkpoint blockade toxicities, their

Figure 5. Potential therapeutic targets for inflammatory toxicities
induced by checkpoint blockade
Potential therapeutic agents for checkpoint inhibitor (CPI) toxicities are shown
along with their potential impact on tumor immunity. The upper part of the
figure illustrates therapeutic strategies that may not impair tumor immunity.
The lower part shows therapeutic approaches that may alleviate inflammatory
toxicities but also negatively impact tumor immunity.
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SUMMARY

During the past decade, immunotherapies have made a major impact on the treatment of diverse types of
cancer. Inflammatory toxicities are not only a major concern for Food and Drug Administration (FDA)-
approved checkpoint blockade and chimeric antigen receptor (CAR) T cell therapies, but also limit the devel-
opment and use of combination therapies. Fundamentally, these adverse events highlight the intricate
balance of pro- and anti-inflammatory pathways that regulate protective immune responses. Here, we
discuss the cellular andmolecular mechanisms of inflammatory adverse events, current approaches to treat-
ment, as well as opportunities for the design of immunotherapies that limit such inflammatory toxicities while
preserving anti-tumor efficacy.

INTRODUCTION

Over the past decade, immunotherapy has had an enormous
impact on the treatment of diverse types of cancer, leading to du-
rable remissions in a subset of patients and significantly extending
survival for others. The most broadly effective of these therapies
are monoclonal antibodies that block the immune checkpoints
cytotoxic T lymphocyte antigen (CTLA)-4, programmed death
(PD)-1 or its ligand PD-L1. Chimeric antigen receptor (CAR)
T cells can provide profound efficacy against hematological ma-
lignancies. Alongside the tremendous clinical benefit of immuno-
therapy has come a diverse array of inflammatory toxicities that
can affect any organ system in the body. These toxicities are an
important cause ofmorbidity, frequently lead to treatment discon-
tinuation, and can have debilitating long-term consequences. For
checkpoint blockade in particular, risk factors for predicting these
events have not yet emerged; the inability to predict who will
develop toxicities that are severe (e.g., myocarditis) or permanent
(e.g., autoimmune diabetes) is a challenge where immunotherapy
is being developed as an alternative to established treatments
(Figure 1). Inflammatory toxicities have also been a substantial
barrier to the development of novel immunotherapies suchas acti-
vating antibodies targeting co-stimulatory receptors and system-
ically delivered cytokine therapies. Concerns about severe
on-target toxicity also substantially limit the choice of antigens
targeted by CAR T cells in solid tumors. Here, we will discuss
the inflammatory toxicities of all current major types of immuno-
therapies, specifically checkpoint blockade, adoptive T cell thera-
pies, and cytokine therapies.

ADVERSE EVENTS TRIGGERED BY CHECKPOINT
BLOCKADE

Function of CTLA-4 and PD-1 inhibitory receptors
Checkpoint blockade immunotherapy has transformed the treat-
ment of multiple malignancies, extending survival, and in some
cases, producing durable remissions (Ribas and Wolchok,
2018). T cells have a central role in the efficacy of checkpoint
blockade based on their ability to recognize MHC-bound tumor
cell peptides through the T cell receptor (TCR).Co-stimulatory sig-
nals through the CD28 and other receptors contribute to full T cell
activation, whereas the co-inhibitory receptors CTLA-4 and PD-1
attenuate activation (Pauken et al., 2019; Figure 2). The ligands of
the CD28 and CTLA-4 receptors, CD80 and CD86, are expressed
by activated antigen presenting cells, and CTLA-4 therefore pro-
vides an inhibitory feedback signal during the initiation of T cell re-
sponses in tissue-draining lymph nodes (Figure 2A). CTLA-4 thus
appears to function primarily during early phases of a T cell
response but may also inhibit T cell activation by dendritic cells
within tumors (Baumeister et al., 2016).
CTLA-4 is constitutively expressed by regulatory T cells

(Tregs) (Pauken et al., 2019). Although the full function of
CTLA-4 in Tregs is incompletely understood, surface CTLA-4
on Tregs can remove CD80/CD86 molecules from the surface
of activated dendritic cells, thus reducing the density of these li-
gands for the CD28 costimulatory receptor (Qureshi et al., 2011;
Figure 2A).
PD-1 functions in T cells through pathways that are largely

non-redundant with CTLA-4 (Figure 2B). However, similar to

ll

Cell 184, March 18, 2021 ª 2021 Elsevier Inc. 1575



New onset of severe diarrhea or colitis in a 
patient treated with ICI

Grading according to CTCAE
Differential diagnosis excluded

Grade III :

- Withhold ICI
- Oral Prednisolone 1mg/kg

or iv methylprednisolone 1mg/kg
Assess response at D5* 

Grade IV :

- Withhold ICI
- Methylprednisolone 1 mg/kg IV

- Assess response at D3*
- If response to IV steroids, switch to oral 

prednisolone 1mg/kg

Corticosteroid response

Remission.
Discuss resuming ICI, 

weighing 
oncologic benefit 

against risk of GI-IrAE recurrence 

Infliximab 5 mg/kg,
S0-S2-S6

Rapid steroid tapering

CONSIDER :
Vedolizumab, high dose infliximab, tofa, ust, ciclo, 

fecal microbiota transplantation, colectomy, 
new testing for CMV and C difficile

Diagnosis workup : 
- stool testing for enteropathogens, C. difficile, fecal

calprotectin or lactoferrin, serum PCR for CMV, 
- CBC, CRP, electrolytes

- IGRA, HIV and HBV testings
- Endoscopy

4-8 weeks steroid tapering 
program

yes No

relapse
Contraindication to 

infliximab

Response ?

yes

no
Consider 

vedolizumab



Severe gastritis under anti PD-1



What is your diagnosis?

Woman, 53 year-old, renal cancer since 2010

…

Janvier 2021 Axitinib and PEMBROLIZUMAB

Juin 2021 : epigastric pain, nausea, vomiting. Metoclopramide and 

Omeprazole inefficient

FOGD : erythema of the gastric body 

Histologie: acute superficial gastritis focal metaplasia



What is your diagnosis ?

Fasting cortisol serum level 8 AM < 10 µg/L the 28th and 30th August 2021. 

very low ACTH

Diagnosis: Hypophysitis due to Pembrolizumab



Microscopic colitis under anti PD-1

Collagenous colitis Lymphocytic colitis



Other presentations 

Fissuring or fistulizing anal lesions similar with those observed in Crohn’s 

disease have been reported. Two case reports have described enteric 

neuropathy induced by ipilimumab and revealed by severe constipation



IS IT SAFE TO RESUME IMMUNE CHECKPOINT INHIBITORS IN 
PATIENTS WHO HAD A GI IRAE ?



Risk of IrAE after resumption of anti PD-1 in patients who had an IrAE 
under combotherapy (Pollack, Ann Oncol 2017)



Risk of GI irAE after resuming an immune checkpoint inhibitor in patients who had a GI IrAE with 
a first ICI (De Malet A, Eur J Cancer 2018)

(logrank test: 0.116) 



Risk of recurrent GI irAE after ICI resumption

The risk of recurrence of GI IrAE after ICI resumption is 34%, with 5% grade 3 or 4 diarrhea, 

and 20% grade 2 or more colitis 

Risk factors for GI-irAE are the use of anti-CTLA-4 second line, the requirement for 

immunosuppressive therapy and long symptom duration for the first episode and first line 

use of anti-PD-1 before the initial ICI enterocolitis 

The decision to reintroduce ICI after initial GI irAE should be made on a case-by-case basis, 

and discussed within a multidisciplinary team 

Concurrent use of non-steroid immunosuppressant e.g. infliximab and vedolizumab could be 

considered to minimize the risk of recurrence at the time of resuming ICI

A. de Malet, Eur J Cancer, 106 (2019), pp. 106-114; Abu-Sbeih H, J Clin Oncol 2019; 37:2738-2745



Merci



TAKE-HOME MESSAGES

1. Main differential diagnoses of GI IRAE are infection and metastasis of the intestines (NSCLC, 

melanoma) or peritoneum

2. Management of severe colitis is based upon IV steroids, infliximab for non responders, and close 

medical and surgical supervision


