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ABSTRACT

Introduction: immune checkpoint inhibitors (ICI) are increasingly used to treat several

types of cancer. These drugs lead to a wide range of toxicities. Immune-related

gastrointestinal adverse events are common and potentially severe. In this manuscript, we

recount the real clinical experience in a tertiary center.

Methods: a retrospective and observational study was conducted in adult patients under

ICI treatment. Included patients had been referred to the Gastrointestinal Service of

Hospital Universitario Vall d’Hebron for evaluation of severe toxicities, from January 2017

to January 2020, for whom the clinical, epidemiological and evolutive data were collected.

Results: a total of 18 patients were included. Fifty-five percent received anti-programmed

cell death protein 1 (PD-1)/anti-programmed death-ligand 1 (anti PD-L1), 11 % received

anti-cytotoxic T lymphocyte antigen 4 (CTLA-4) and 33 % received both treatments. The

toxicities were manifested as enterocolitis, microscopic colitis and gastritis. Upper

gastrointestinal endoscopy was performed in seven patients; all were proved to have

histological changes on duodenum biopsies. Treatment was stopped in all patients and

steroids were initiated. Sixty-six per cent achieved clinical remission with steroids. Five

patients received anti-TNF treatment (infliximab). Only one of the five had responded.

Two anti-TNF refractory patients received ustekinumab, with an appropriate clinical

response. One patient received apheresis granulocyte as concomitant treatment. A

patient with a steroid-dependent course started vedolizumab. Three patients had other

immune-related adverse events.

Conclusion: gastrointestinal immune-related adverse events are acquiring a higher profile

in daily practice and gastroenterologists play an even greater role in the management of

these patients.
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INTRODUCTION

Immune checkpoint inhibitors (ICI) are a new group of monoclonal antibodies with an

increasing number of clinical indications for cancer (1). These drugs enhance the immune

response against tumor cells by blocking signaling via either cytotoxic T lymphocyte

antigen 4 (CTLA-4) or programmed cell death protein 1 (PD-1), which are responsible for

immune tolerance pathways.

The development of new types of ICI have increased rapidly over the last few years. The

use of anti CTLA-4 (ipilimumab and tremelimumab), anti PD-1 (nivolumab or

pembrolizumab) and anti-programmed death-ligand 1 (anti PD-L1 [atezolizumab,

avelumab or durvalumab]) are indicated in several types of cancer and in many ongoing

clinical trials in tertiary hospitals. Currently, the main indications for the use of these

agents approved by the European Medicines Agency and the Food and Drug

Administration are melanoma, non-small-cell carcinoma, solid tumors with high

microsatellite instability, Merkel cell carcinoma, hepatocellular carcinoma, gastric cancer

or cervical cancer, although yielding promising results in more indications (2).

Despite the well-known effectiveness of these novel treatments, their use is associated

with a wide range of toxicities, as a consequence of blocking the immune tolerance,

causing a hyperactivation of the immune system in the body. The immune-related adverse

events (IrAE) are very heterogeneous, even with the same agent, with few prognostic

factors involved in their development.

The gastrointestinal (GI) IrAE are some of the most common and potentially severe (3,4).

Enterocolitis, microscopic colitis and gastritis are described as the most common clinical

presentations, an important cause of medical consultation and ICI treatment

discontinuation. Other GI-IrAE reported are enteric neuropathy or esophagitis (4). The

inflammation caused by the ICI shares certain clinicopathological features with

inflammatory bowel disease (IBD) (5). Patients under anti CTLA-4 treatment develop GI-



IrAE more frequently than those with anti-PD1/PD1L (5.7-9.1 % vs 0.7-1.6 % [4]). The anti

CTLA-4 toxicity is related to the most severe GI events, being worse if the patient is

treated with the combination treatment (anti CTLA-4 plus anti PD-1).

Due to the increasing use of these agents, the IrAE emerges as a new field of study and

analysis. The creation of multidisciplinary committees, including gastroenterology

specialists, are especially relevant in tertiary centers, helping to make the best clinical

decisions when treating patients (1). In this article we recount the real clinical experience

in a tertiary center with a multidisciplinary IrAE committee. We also include our

experience with IBD patients under ICI treatment. The current recommendations are not

based on clinical trials; we describe the effectiveness of the different treatments and the

potential complications observed within their use in daily practice.

MATERIALS AND METHODS

A retrospective, descriptive and observational study was conducted in adult patients

under treatment with ICI. Subjects included were those who developed severe GI-IrAE

(according to ﻿Common Terminology Criteria for Adverse Events [CTCAE]), requiring

referral to the Gastrointestinal Unit for treatment or hospitalization, or refractory to the

first line of treatment with steroids. We do not differentiate between patients treated

with ICI under strict indication or in clinical trials. IBD patients under treatment with ICI

were analyzed, with independence of severity of the disease, to evaluate this specific

population.

The IrAE included were those affecting the GI tract by demonstrating inflammation in the

upper or lower tract. Microbiological, endoscopic and histological investigations were set

up for all the patients to confirm the diagnosis and to exclude other possible causes,

independently of the presence or not of macroscopic lesions. An upper endoscopy was

performed during the diagnostic process after the Gastroenterology Unit decided to

create a common protocol for all patients. All patients included in the study before that

moment did not undergo upper endoscopy, since during the first part of the study it was

not implemented as a diagnostic protocol.



All patients between January 2017 and January 2020 were included, and their clinical,

epidemiological and evolutionary data were collected. Ethical approval for this study was

obtained by the Ethics Committee of Hospital Universitario Vall d’Hebron (UAC-

ICI-2020-02). Informed consent was not sought specifically for the present study because

it is an observational study, and data was retrospectively collected from patients that had

already consented to use their clinical information for future studies.

Statistical analysis

Descriptive statistics were used to study the frequency of the demographic and clinical

characteristics of our subjects and the average of clinical and treatment outcomes related

to the GI-IrAE. Descriptive data were presented with STATA as percentages for discrete

variables, and as median with interquartile range (IQR) for continuous variables.

RESULTS

Characteristics of patients

A total of 18 patients (Table 1) were included. The median age was 55 (30-82), 50 % were

female (9/9). Thirty-three per cent (n = 6) had lung cancer and 16 % (n = 3) had melanoma,

11 % (n = 2) had esophagus cancer, 11 % (n = 2) had cervix cancer, and the remaining had

urothelial cancer, colorectal cancer, Hodgkin’s lymphoma, hepatocellular carcinoma and

breast cancer. Fifty-five per cent (n = 10) were active smokers and 33 % (n = 6) had quit

smoking before the onset of the GI-IrAE. Fifty-five per cent had been under chemotherapy

and 22 % (n = 4) were receiving both treatments concomitantly. Carboplatin is the shared

chemotherapy in all those patients, and this drug is associated with non-severe diarrhea,

playing no role in the immune-related path of GI-IrAE. Fifty-five per cent (n = 10) were

under anti PD-1 or PD-L1 treatment, 11 % (n = 2) under anti CTLA-4 and 33 % (n = 6) were

receiving combination treatment (Table 2). All patients received the treatment in a clinical

trial setting.

One of the patients had a previous diagnosis of ulcerative colitis (UC). A 77-year-old UC

patient, with extended UC, developed enterocolitis after the introduction of ICI. He was in



clinical and endoscopic remission when previously under treatment with salicylates and

adalimumab, which was withdrawn after the oncological diagnosis of melanoma.

Immune related adverse event

All patients (n = 18) developed a severe GI-IrAE (diarrhea G3-G4, dyspepsia G3) (6). The

first clinical manifestation was diarrhea G2 (6) in 94 % (n = 17) of patients and the first

symptom was dyspepsia G2 in one patient. The median onset of adverse event from the

first ICI dose was 171 days. After a histological diagnosis, 77 % (n = 14) patients had

enterocolitis as GI-IrAE, 16 % (n = 3) had microscopic colitis and 5 % (n = 1) had gastritis

(Table 3).

Fibrogastroscopy was performed in seven patients, six of them without upper GI

symptoms. Four patients had endoscopic lesions (two duodenal atrophy and two erosive

duodenitis). All seven patients had histological proven inflammatory changes on the

duodenum biopsies (all had inflammatory infiltrate and two also had epithelial atrophy).

One patient’s first symptom was epigastric pain, with gastric inflammation on

fibrogastroscopy and an inflammatory infiltrate on biopsies.

Treatment

All patients stopped ICI treatment and started systemic steroids treatment, prednisone or

methylprednisone, with weight-adjusted doses. One patient with microscopic colitis used

a local action steroid (oral budesonide, 9 mg). Twelve patients (66 %) achieved clinical

remission, five (27 %) were steroid refractory and one had a steroid-dependent course. All

five patients with a steroid refractory course received anti-TNF treatment with infliximab.

The IBD standard doses of 10 mg/kg were used. One patient (20 %) had complete clinical

remission after one single induction dose. The remaining four patients received three

consecutive doses (10 mg/kg at week 0, 1 and 3) (7), without clinical response. Plasma

levels of infliximab were used in one patient to adjust the treatment, using the

recommended target levels for IBD (8,9). Two of those patients died due to complications,

as detailed below.



The two remaining patients received Ustekinumab, using 6mg/kg doses iv. One patient

had a complete response after one infusion. The other patient received Granulocyte-

apheresis treatment concomitantly to Ustekinumab, achieving complete clinical remission

(Fig. 1).

Inflammatory bowel disease patients

Only one of three of the IBD patients under ICI treatment developed an IrAE. The UC

patient had a steroid-dependent course, starting vedolizumab treatment with adequate

response. ICI treatment was reintroduced and maintained to avoid clinical relapse. The

patient is still in remission at the time of publication.

Complications

All the complications during follow-up were collected. Six patients died, four of them

because of oncologic progression of primary disease. Others from disease-related or

treatment complications: one of Aspergillus spp. lung-related disease and one of colon

perforation. Infectious complications were observed in four patients. Two subjects had

cytomegalovirus (CMV) related colitis and one had Clostridioides difficile infection. Other

events related to the high doses of steroids were Aspergillus spp. lung disease, adrenal

insufficiency secondary to steroids or steroid myopathy.

Other immune-related adverse events

Concomitantly to GI ones, three IrAE were diagnosed: hepatitis (n = 2), adrenalitis and

interstitial nephritis. All patients had a good response to steroids and ICI discontinuation,

including patients with both immune-mediated hepatitis and enterocolitis, with

normalization of hepatic function and clinical remission of colitis. However, one of those

patients had a previous diagnosis of UC, with a steroid-dependent course and adequate

response to vedolizumab, without hepato-toxicity relapse.

DISCUSSION



Cancer immunotherapy is a major expanding field nowadays (1). In parallel to growing

indications, IrAE incidence is increasing. The GI-IrAE are one of the most frequent and

severe (4), which is why treatment development could improve the prognosis in these

patients. Gastroenterologists play an important role in the management of these patients,

and it is necessary to create multidisciplinary committees.

Our study illustrates the clinical experience with severe and refractory GI-IrAE in a tertiary

referral hospital. It is a single center, retrospective experience study, with a low number of

patients. Sample size analysis was not performed because all the severe GI-IrAE patients

that required specific management by our Gastroenterology Unit were collected.

However, our clinical experience could be useful for other centers due to the lack of

evidence in this area.

Our patients are a heterogeneous sample because they were collected from ongoing

clinical trials, with different advanced tumor indications and newly developed agents. In

other studies, anti CTLA-4 and combination treatments cause most of the GI-IrAE and also

those with major severity (10). The difference in the prevalence observed in our group is

because the majority of our patients were receiving anti PD1/PD-L1, which overestimated

the frequency of GI events in those. However, the most extensive and severe clinical

manifestations coincide in patients treated with anti CTLA-4 or combination treatment,

while microscopic colitis seems to be more common in those with anti PD-1/PD-L1

treatment.

The affectation of the upper GI tract is a constant in our patients, supporting the

hypothesis of GI inflammatory infiltration all along the digestive tract (11). There are

reported cases of acute immune-related gastritis due to nivolumab treatment (12,13), but

we consider almost all ICI treatments capable of causing upper GI manifestations. The

potential onset of macroscopic lesions makes it necessary to perform upper endoscopy

studies with biopsies to complete the diagnostic process. Further studies are needed to

learn the role of these effects on prognosis.

The treatment used is based on IBD treatment (14,15). Current consensus guidelines are

based upon clinical experience, without any strong evidence-based data (6,15-17). The



first-line treatment for patients with severe adverse events is immunotherapy

discontinuation. A recent review found that 65 % of patients with GI-IrAE diagnosis

underwent permanent discontinuation of the treatment (18). Steroids are the first line

agent, being a rationally safe and effective treatment in these patients (6,15-19).

However, adverse effects due to high steroid doses and long-time exposure must be

sought by clinicians and prevented. Moreover, steroids have a role against antitumor

response, which makes steroid-free treatment strategies likely to be clinically relevant

(15,19).

Refractory response to steroids was reported in between 30 % and 60 % of the patients

(6). Infliximab (IFX) is the best-known second-line agent with this indication given the

experience in severe UC’s patients (20). IFX is associated with faster symptom resolution,

mostly in patients with high-grade colitis, avoiding long time exposure to steroids and

improving prognosis, with a lower rate of perforation or death (14,15). Currently, the

literature supports the use of one to three single early doses (5-10 mg/kg) to provide

symptoms control, with an average of 50-100 % of response to the first dose in previous

studies (17,21-24). Only in the event of non-response, consecutive doses of infliximab

might be necessary 14 days after the first infusion (20). In our experience, clinical

remission with the first IFX infusion was achieved only in one of five patients. The

difference between our experience and the previously described data was probably

because of the unfavorable clinical situation and pharmacokinetics in our subjects, with

drug losses due to the pro-inflammatory status.

Other monoclonal antibodies agents like ustekinumab could be used if there was no

response to anti-TNF, drawing on extensive IBD experience (25). Our experience is

favorable for its use as a third line agent, although there is a lack of studies about this drug

in Gi-IrAE (18). Vedolizumab has been shown to be effective in steroid-refractory

enterocolitis, with an excellent clinical evolution in our patient. However, this monoclonal

antibody has no place in severe clinical enterocolitis (26). Granulocyte-apheresis may be

useful as a combination treatment to help achieve remission, since it does not provoke

any immunological impairment, but there are no studies available to support clinical use.



Ustekinumab and vedolizumab are considered as safe treatments, and IFX has also been

reported to be safe when only a few doses are needed (14,15).

Furthermore, infectious complications are frequent. Steroid and anti-TNF agents are

believed to be risk factors for developing opportunistic infections (27). Due to the

complications observed in our patients, we started using antibiotic and antifungal

treatments in a prophylactic way. The Infectious, Oncology and IBD units decided to

develop a prophylactic infectious protocol with cotrimoxazole and fluconazole at the same

time as starting steroids. In addition, we set up regular controls for over-infection with

﻿CMV and Clostridioides difficile.

Concomitant IrAE are frequently found in the literature. The most common events are

those affecting the skin or endocrine organs (thyroiditis or adrenalitis) and those that

affect GI organs (hepatitis o enterocolitis) (6,28-30). Nine per cent of patients in ICI

treatment develop multisystem IrAEs (28), but frequency of non-GI IrAE has not been

reported to be higher in patients with enterocolitis than in other IrAEs (31). In our

experience, vedolizumab is a safe treatment in those patients with previous immune-

mediated hepatitis and good response to ICI discontinuation and steroids. However, in

those patients with liver disease, we should consider other treatments (31,32).

Patients with IBD are believed to be at a greater risk of developing GI-IrAE with ICI

treatment. However, these patients are generally excluded from clinical trials so there is a

lack of clinical information (33). This supposed predisposition necessitates a closer follow-

up by the GI and IBD-units. IBD patients discontinue treatments when they are diagnosed

with cancer. Prior to halting IBD treatment, it should be recommended to assess the

intestinal inflammatory activity through biomarkers or endoscopy performance (34).

Afterwards, patients should be monitored, with an early identification of clinical relapse or

treatment-related events. However, differentiation between an IBD flare and a GI-IrAE is

sometimes difficult for clinicians. A prospective clinical trial is now enrolling patients with

ICI treatment indication and previous diagnosis of IBD ( ﻿AIM-NIVO, ClinicalTrials.gov ID

NCT03816345).



CONCLUSIONS

In conclusion, our manuscript may help in the treatment of the GI-IrAE. It is essential to

create multidisciplinary committees to aid clinicians. When a severe GI-IrAE is suspected in

a subject under ICI treatment, the oncologist should refer the patient to an experienced

Gastroenterology Unit to tailor the treatment and prevent related complications or death.
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Table 1. Demographic characteristics

IBD: inflammatory bowel disease. Number of patients (%).

Sex (women/men) 9/9

Age (median) 52

Tobacco history

Current smokers

Ex-smokers

Never smokers

10 (55 %)

6 (33 %)

2 (11 %)

Type of cancer

Lung

Melanoma

Esophagus (adenocarcinoma/squamous)

Cervix

Urothelial

Colorectal

Hodgkin’s Lymphoma

Breast

6 (33 %)

3 (16 %)

2 (1/1)

2 (11 %)

1 (5 %)

1 (5 %)

1 (5 %)

1 (5 %)

Chemotherapy

Concomitantly

Previously

4 (22 %)

10 (50 %)

IBD 1 (5 %)



Table 2. Immune checkpoint inhibitors

Anti PD1 Anti PD1L Anti CTLA4

Tislelizumab

Pembrolizumab

Nivolimumab

Atezolizumab

Durvalumab

Ipilimumab

Tremelimumab



Table 3. Type of disease according to immunotherapy

Disease Subjects (%) Immunotherapy

Enterocolitis 14 (77 %) Anti PD-1/Anti PD-1L: 8

– Tislelizumab

– Atezolizumab

– Pembrolizumab

– Unknown (CT)

– Nivolumab

– Durvalumab

Anti CTLA-4: 2

– Ipilimumab

– Tremelimumab

Combined treatment: 4

Microscopic colitis 3 (16 %) Anti PD-1/Anti PD-1L: 3

– Atezolizumab

– Durvalumab

– Nivolumab

Gastritis 1 (5 %) Combined treatment



Fig. 1. GI-IrAE management in our patients based on the European Society for Medical

Oncology (ESMO) guidelines. ICI: immune checkpoint inhibitors; CMV: cytomegalovirus.



Fig. 2. Histological alterations suggestive of immune mediated enterocolitis.


