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Abstract
BACKGROUND 
Despite the popularity of immune checkpoint inhibitors (ICIs) in the treatment of 
advanced cancer, patients often develop gastrointestinal (GI) and non-GI im-
mune-related adverse events (irAEs). The clinical characteristics and survival 
outcomes of GI-irAEs have not been fully elucidated in previous reports. This 
necessitates the evaluation of the impact of GI-irAEs on patients receiving ICI 
treatment.
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AIM 
To evaluate the clinical characteristics of GI-irAEs and their impact on survival in 
patients treated with ICIs.

METHODS 
In this single-center, retrospective, observational study, we reviewed the records 
of 661 patients who received ICIs for various cancers at Nagoya University 
Hospital from September 2014 to August 2020. We analyzed the clinical character-
istics of patients who received ICI treatment. We also evaluated the correlation 
between GI-irAE development and prognosis in non-small cell lung cancer (LC) 
and malignant melanoma (MM). Kaplan-Meier analysis was used to compare the 
median overall survival (OS). Multivariate Cox proportional hazards models were 
used to identify prognostic factors. A P value < 0.05 was considered statistically 
significant.

RESULTS 
GI-irAEs occurred in 34 of 605 patients (5.6%) treated with an anti-programmed 
cell death-1/programmed death-ligand 1 (anti-PD-1/PD-L1) antibody alone and 
in nine of 56 patients (16.1%) treated with an anti-cytotoxic T-lymphocyte antigen 
4 (CTLA-4) antibody alone or a combination of anti-PD-1 and anti-CTLA-4 
antibodies. The cumulative incidence and median daily diarrhea frequency were 
significantly higher in patients receiving anti-CTLA-4 antibodies (P < 0.05). In 130 
patients with MM, OS was significantly prolonged in the group that continued ICI 
treatment despite the development of GI-irAEs compared to the group that did 
not experience GI-irAEs (P = 0.035). In contrast, in 209 patients with non-small cell 
LC, there was no significant difference in OS between the groups. The multi-
variate analyses showed that a performance status of 2-3 (hazard ratio: 2.406; 95% 
confidence interval: 1.125–5.147; P = 0.024) was an independent predictive factor 
for OS in patients with MM.

CONCLUSION 
Patients receiving anti-CTLA-4 antibodies develop GI-irAEs more frequently and 
with higher severity than those receiving anti-PD-1/PD-L1 antibodies. Conti-
nuing ICI treatment in patients with MM with GI-irAEs have better OS.

Key Words: Colitis; Cytotoxic T-lymphocyte antigen 4; Diarrhea; Drug-related side effects 
and adverse reactions; Immune checkpoint inhibitors; Prognosis

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: We compared the clinical characteristics of gastrointestinal immune-related 
adverse events (GI-irAEs) in patients receiving anti-programmed cell death-1/pro-
grammed death-ligand 1 (anti-PD-1/PD-L1), anti-cytotoxic T-lymphocyte antigen 4 
(CTLA-4), or a combination of anti-PD-1 and anti-CTLA-4 antibodies. We also 
examined the correlation between GI-irAE development and the prognosis of patients 
with non-small cell lung cancer (LC) and malignant melanoma (MM). GI-irAEs oc-
curred more frequently and with higher severity in patients receiving anti-CTLA-4 
antibodies than in those receiving anti-PD-1/PD-L1 antibodies. Patients with MM, but 
not non-small cell LC, who continued immune checkpoint inhibitor treatment after 
developing GI-irAEs had better overall survival.
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INTRODUCTION
In recent years, the prognosis of various malignancies has been improved with the 
introduction of immune checkpoint inhibitors (ICIs)[1-4]. Monoclonal antibodies 
targeting programmed cell death-1 (PD-1), programmed death-ligand 1 (PD-L1), and 
cytotoxic T-lymphocyte antigen-4 (CTLA-4) exhibit antitumor activity by specifically 
activating T-cells and suppressing the inhibition of the immune system.

Adverse events (AEs) specific to ICIs, which are different from those of conventional 
chemotherapy, have been observed in patients receiving ICIs. These AEs are called 
immune-related AEs (irAEs) and include skin disorders, gastrointestinal (GI) di-
sorders, liver disorders, interstitial lung disorders, and endocrine disorders. Among 
these, GI-irAEs are the most frequent and substantial. GI-irAEs occur between 0.6 and 
120 wk after the initiation of therapy and are characterized by symptoms such as 
diarrhea, abdominal pain, and bloody stools. Inflammatory sites are found throughout 
the GI tract[5], and endoscopic findings have been reported to range from normal to 
ulcerative colitis-like findings[6].

These clinical features reportedly differ between anti-CTLA-4 antibodies, anti-PD-
1/anti-PD-L1 antibodies, and their combinations[7-10]. However, there are only a few 
coherent reports, and the clinical features of GI-irAEs for each ICI have not yet been 
fully clarified.

The development of irAEs is associated with an improved prognosis in different 
malignancies[11-14]. In contrast, a previous study[15] showed a poor prognosis with 
the development of irAEs; hence, a consensus has not yet been reached. In addition, 
few studies observed prolongation of overall survival (OS) with GI-irAE development
[16-18].

Therefore, this study aimed to investigate differences in the clinical characteristics of 
GI-irAEs associated with anti-PD-1/PD-L1 antibodies, anti-CTLA-4 antibodies, and 
combination therapy with anti-PD-1 and anti-CTLA-4 antibodies. Further, we exa-
mined the correlation between the development of GI-irAEs and patient prognosis.

MATERIALS AND METHODS
Subjects and study design
This single-center, retrospective, observational study included consecutive patients 
who received ICIs (i.e. nivolumab, pembrolizumab, atezolizumab, avelumab, durva-
lumab, or ipilimumab) for various cancers [lung cancer (LC), malignant melanoma 
(MM), gastric cancer (GC), renal cell carcinoma (RCC), head and neck cancer, uro-
thelial cancer, gynecological cancer, breast cancer, or colorectal cancer] at the Nagoya 
University Hospital from September 2014 to August 2020. Patients who received ICIs 
as maintenance therapy after curative chemoradiation for non-small cell lung (NSCLC) 
or postoperative adjuvant therapy for MM were excluded from the prognostic 
analysis. The background of the patients, presence or absence of irAEs, time of onset, 
clinical characteristics at the time of onset, and laboratory findings were collected and 
reviewed using medical records.

Eligible patients were those treated with ICIs at standard doses. Nivolumab was 
administered at 3 mg/kg or 240 mg/body every 2 wk. However, some MM patients 
were administered 2 mg/kg nivolumab every 3 wk. Pembrolizumab was administered 
at 2 mg/kg or 200 mg/body every 3 wk. Atezolizumab was administered at 1200 
mg/body every 3 wk. Avelumab was administered at 10 mg/kg every 2 wk. Durva-
lumab was administered at 10 mg/kg every 2 wk. Ipilimumab was administered at 3 
mg/kg every 3 wk for four cycles. Combination therapy consisted of nivolumab (3 
mg/kg or 240 mg/body) and ipilimumab (3 mg/kg) every 3 wk for four cycles.

GI-irAEs were defined as diarrhea or bloody stools after ICI administration in 
patients in whom infectious enteritis could be excluded. Infectious enteritis (
Clostridium difficile, other bacterial infections, or viral pathogens, such as cytomega-
lovirus) was ruled out using blood tests and stool samples. The National Cancer 
Institute Common Terminology Criteria for AEs (version 5.0) was used to assess the 
severity of enterocolitis and diarrhea.

Treatment of GI-irAEs was based on the strategy of the attending physician, but in 
most cases was based on the American Society of Clinical Oncology clinical practice 
guideline[19]. In the case of Grade 1 GI-irAEs, ICIs were continued or were stopped 
temporarily and resumed if toxicity did not exceed Grade 1. In the case of Grade 2 or 
higher GI-irAEs, ICIs were discontinued until the patient’s symptoms recovered to 
Grade 1 or lower, at which point restarting ICIs was considered depending on the 
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patient’s condition.

Outcome measures
We divided the patients into those who received an anti-PD-1/PD-L1 antibody alone 
(PD-1/PD-L1 group) and those who received an anti-CTLA-4 antibody alone or a 
combination of anti-PD-1 and anti-CTLA-4 antibodies (CTLA-4 group). The clinical 
characteristics of GI-irAEs [incidence, cumulative incidence, severity, computed 
tomography (CT) findings, endoscopic findings, and treatments] were compared 
between the PD-1/PD-L1 and CTLA-4 groups.

We examined the correlation between the incidence of GI-irAEs and the prognosis 
of patients with NSCLC and MM, which included more cases of ICI administration 
than other cancers. Patients who developed GI-irAEs were categorized into two 
groups: The ICI continuation group in which ICI administration was continued or 
resumed after improvement of GI-irAEs and the ICI discontinuation group in which 
ICI administration was permanently discontinued after the development of GI-irAEs. 
Prognosis was assessed in three groups: Non-GI-irAE, ICI continuation, and ICI 
discontinuation. Prognosis was also examined by cancer stage (stage III or IV).

Statistical analysis
To compare each group, the Mann–Whitney U test was used for continuous variables 
and Fisher’s exact test was used for categorical variables. The Kaplan–Meier method 
and log-rank tests were used to compare the cumulative incidence and median OS 
among the groups. Univariate and multivariate Cox proportional hazards models 
were used to identify prognostic factors associated with GI-irAEs. SPSS Statistics 
software (version 27.0; IBM Corp., Armonk, NY, United States) was used for analysis. 
For all analyses, a P value < 0.05 was considered statistically significant.

RESULTS
Clinical characteristics
Overall, there were 605 patients in the PD-1/PD-L1 group and 56 patients in the 
CTLA-4 group. The clinical characteristics of the PD-1/PD-L1 and CTLA-4 groups are 
described in Table 1. The median ages were 69 (range: 22–87) and 65 (range: 21–85) 
years in the PD-1/PD-L1 and CTLA-4 groups, respectively. Patients in the PD-1/PD-
L1 group were significantly older than those in the CTLA-4 group (P = 0.039). There 
were no significant differences in sex, body mass index (BMI), or Eastern Cooperative 
Oncology Group performance status (ECOG PS) between the groups. The PD-1/PD-L1 
group included patients with LC, MM, RCC, GC, and other cancers (head and neck 
cancer, urothelial cancer, gynecological cancer, breast cancer, and colorectal cancer); 
the CTLA-4 group included patients with MM and RCC.

Incidence of GI-irAEs
Among 47 patients who developed diarrhea or bloody stools after ICI administration, 
39 had diarrhea, one had bloody stools, and seven had diarrhea and bloody stools. 
Forty-three patients (excluding four patients diagnosed with infectious enteritis) were 
included in the analysis. GI-irAEs occurred in 34 of 605 patients (5.6%) in the PD-
1/PD-L1 group and 9 of 56 patients (16.1%) in the CTLA-4 group. The incidence of GI-
irAEs in the CTLA-4 group was significantly higher than that in the PD-1/PD-L1 
group (P = 0.008). We compared the cumulative incidence of GI-irAEs in the PD-1/PD-
L1 group with that in the CTLA-4 group for all cancers (Figure 1). The cumulative 
incidence was significantly higher in the CTLA-4 group than in the PD-1/PD-L1 group 
(P = 0.003). The median observation periods until the development of GI-irAEs were 
1683.1 ± 28.3 d [95% confidence interval (CI): 1627.6-1738.5] in the PD-1/PD-L1 group 
and 1299.7 ± 77.7 d (95%CI: 1147.5-1452.0) in the CTLA-4 group.

Severity of GI-irAEs
The clinical characteristics of patients with GI-irAEs in the PD-1/PD-L1 and CTLA-4 
groups are shown in Table 2. There were no differences in age, sex, or median ICI 
duration before the development of GI-irAEs between the groups. In the PD-1/PD-L1 
group, nine patients (26%) had Grade 1 GI-irAEs, 18 (53%) had Grade 2 GI-irAEs, and 
seven (21%) had Grade 3 GI-irAEs. In the CTLA-4 group, no patients had Grade 1 GI-
irAEs, five (55.6%) developed Grade 2 GI-irAEs, and four (44.4%) had Grade 3 GI-
irAEs.
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Table 1 Clinical characteristics of all patients in the programmed cell death-1/programmed death-ligand 1 and cytotoxic T-lymphocyte 
antigen 4 groups

Characteristic PD-1/PD-L1, n = 605 CTLA-4, n = 56 P value

Age, yr, median (range) 69 (22-87) 65 (21-85) 0.039

Sex, n (%) 0.228

Male 419 (69.3) 34 (60.7)

Female 186 (30.7) 22 (39.3)

BMI, kg/m2 21.3 (12.0-37.0) 21.6 (13.9-43.0) 0.532

ECOG PS, n (%) 0.073

0-1 534 (88.3) 54 (96.4)

2-3 71 (11.7) 2 (3.6)

Cancer type, n (%)

NSCLC 241 (39.8) 0 (0.0)

MM 110 (18.2) 39 (69.6)

RCC 52 (8.6) 17 (30.4)

GC 49 (8.1) 0 (0.0)

Others 153(25.3) 0 (0.0)

Drugs, n (%)

Nivolumab 317 (52.4) 0 (0.0)

Pembrolizumab 180 (29.8) 0 (0.0)

Atezolizumab 74 (12.2) 0 (0.0)

Durvalumab 32 (5.3) 0 (0.0)

Avelumab 2 (0.3) 0 (0.0)

Ipilimumab 0 (0.0) 28 (50.0)

Nivolumab + ipilimumab 0 (0.0) 28 (50.0)

BMI: Body mass index; CTLA-4: Cytotoxic T-lymphocyte antigen 4; ECOG PS: Eastern Cooperative Oncology Group performance status; GC: Gastric 
cancer; MM: Malignant melanoma; NSCLC: Non-small cell lung cancer; PD-1/PD-L1: Programmed cell death-1/programmed death-ligand 1; RCC: Renal 
cell carcinoma.

Grade 2 or 3 GI-irAEs were more frequent in the CTLA-4 group than in the PD-
1/PD-L1 group, but there was no statistically significant difference (P = 0.166). The 
median daily diarrhea frequencies were 5.0 (range: 0-10) times and 6.5 (range: 4-15) 
times in the PD-1/PD-L1 and CTLA-4 groups, respectively. The median daily diarrhea 
frequency was significantly higher in the CTLA-4 group than in the PD-1/PD-L1 
group (P = 0.03).

Treatment
Thirteen patients (38.2%) in the PD-1/PD-L1 group and one (11.1%) in the CTLA-4 
group improved without medication (Table 2). More patients in the CTLA-4 group 
than in the PD-1/PD-L1 group improved without medication (P = 0.017). Corticost-
eroids were required in 11 patients (32.4%) in the PD-1/PD-L1 group and eight (88.9%) 
in the CTLA-4 group. More patients in the CTLA-4 group than in the PD-1/PD-L1 
group required steroid therapy (P = 0.006). All patients in this study improved with 
observation or treatment with steroids, and no patient was treated with biological 
agents or surgery.

CT and endoscopic findings
Twenty-three patients in the PD-1/PD-L1 group underwent abdominal CT, which 
showed many inflammation sites, especially between the descending colon and 
rectum. Eight patients in the CTLA-4 group had diffused CT findings between the 
jejunum and rectum (Table 3). There was no statistically significant difference between 
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Table 2 Clinical characteristics of patients who developed gastrointestinal-immune-related adverse events in the programmed cell 
death-1/programmed death-ligand 1 and cytotoxic T-lymphocyte antigen 4 groups

Characteristic PD-1/PD-L1, n = 34 CTLA-4, n = 9 P value

Age, yr, median (range) 69 (37-86) 56 (46-80) 0.187

Sex, n (%) 0.427

Male 29 (85.3) 7 (77.8)

Female 5 (14.7) 2 (22.2)

Drugs, n (%)

Nivolumab 12 (35.3) 0 (0.0)

Pembrolizumab 16 (47.0) 0 (0.0)

Atezolizumab 2 (5.9) 0 (0.0)

Durvalumab 4 (11.8) 0 (0.0)

Ipilimumab 0 (0.0) 6 (66.7)

Nivolumab + ipilimumab 0 (0.0) 3 (33.3)

Median ICI duration before GI-irAE onset (d), median 
(range)

77 (4-733) 42 (11-92) 0.127

Diarrhea frequency per day, times (range) 5.0 (0-10) 6.5 (4-15) 0.031

CTCAE Grade, n (%) 0.288

1 9 (26.5) 0 (0.0)

2-3 25 (73.5) 9 (100)

GI-irAE treatment, n (%)

Improvement without medication 13 (38.2) 1 (11.1) 0.017

Corticosteroids 11 (32.4) 8 (88.9) 0.006

Loperamide 8 (23.5) 1 (11.1) 0.657

CTCAE: Common Terminology Criteria for Adverse Events; CTLA-4: Cytotoxic T-lymphocyte antigen 4; GI-irAE: Gastrointestinal-immune-related adverse 
event; ICI: Immune checkpoint inhibitor; PD-1/PD-L1: Programmed cell death-1/programmed death-ligand 1.

the PD-1/PD-L1 group and the CTLA-4 group in each segment from the jejunum to 
the rectum.

Lower GI endoscopy was performed in 16 patients (12 in the PD-1/PD-L1 group 
and four in the CTLA-4 group). Endoscopic findings were classified as follows, 
according to a previous report[6]: (1) Large deep ulcer [PD-1/PD-L1 group (n = 1)]; (2) 
Diffuse erythema with exudate [PD-1/PD-L1 group (n = 2); CTLA-4 group (n = 1)]; (3) 
Patchy erythema [CTLA-4 group (n = 1)]; (4) Aphtha [PD-1/PD-L1 group (n = 2)]; (5) 
Edema [PD-1/PD-L1 group (n = 4); CTLA-4 group (n = 2)]; and (6) Normal [PD-1/PD-
L1 group (n = 2)]. There was no specific trend in endoscopic findings based on 
treatment group. There was an ischemic change [PD-1/PD-L1 group (n = 1)] that could 
not be classified using the classifications above (Figure 2).

Development of GI-irAEs and prognosis
The study included 209 patients with NSCLC and 130 patients with MM, excluding 30 
patients who received durvalumab as maintenance therapy after curative chemora-
diation for unresectable advanced NSCLC and 19 patients with MM who received ICIs 
as postoperative adjuvant therapy.

Twelve patients with NSCLC and 13 with MM developed GI-irAEs. The clinical 
characteristics of all patients and those who developed GI-irAEs are shown in Tables 4 
and 5, respectively.

There were eight and four patients with NSCLC in the ICI continuation and ICI 
discontinuation groups, respectively, and 10 and three patients with MM in the ICI 
continuation and ICI discontinuation groups, respectively. Among patients with 
NSCLC, the median OS was 488.0 ± 20.6 d (95%CI: 447.6-528.4) in the ICI continuation 
group, 829.0 ± 558.3 d (95%CI: 0-1923.3) in the ICI discontinuation group, and 521.0 ± 
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Table 3 Site of inflammation on abdominal computed tomography in the programmed cell death-1/programmed death-ligand 1 and 
cytotoxic T-lymphocyte antigen 4 groups

Site of inflammation PD-1/PD-L1, n = 23 CTLA-4, n = 8

Jejunum, n (%) 1 (4.3) 2 (25.0)

Ileum, n (%) 2 (8.7) 2 (25.0)

Cecum, n (%) 2 (8.7) 2 (25.0)

Ascending colon, n (%) 3 (13.0) 4 (50.0)

Transverse colon, n (%) 3 (13.0) 3 (37.5)

Descending colon, n (%) 6 (26.1) 3 (37.5)

Sigmoid colon, n (%) 7 (30.4) 2 (25.0)

Rectum, n (%) 8 (34.8) 2 (25.0)

No findings, n (%) 9 (39.1) 2 (25.0)

CT: Computed tomography; CTLA-4: Cytotoxic T-lymphocyte antigen 4; PD-1/PD-L1: Programmed cell death-1/programmed death-ligand 1.

102.4 d (95%CI: 320.2-721.8) in the non-GI-irAE group. There was no significant 
difference in OS among the three groups. The results were similar when patients were 
stratified by disease stage (stage III or IV). Among patients with MM, there was a 
significant prolongation of OS in the ICI continuation group compared to the non-GI-
irAE group [not reached vs 481.0 d (95%CI: 329.1-632.9); P = 0.035]. There was no 
significant difference in OS based on the development of GI-irAEs among patients 
with stage III disease. Among patients with stage IV disease, there was a significant 
prolongation of OS in the ICI continuation group compared to the non-GI-irAE group 
[not reached vs 427.0 d (95%CI: 248.5-605.5); P = 0.017] (Figure 3).

Prognostic factors for OS in NSCLC and MM were examined using Cox propor-
tional hazards models (Tables 6 and 7). The following factors were considered: Age (< 
75 vs ≥ 75 years), sex, BMI [underweight (< 18.5 kg/m2) vs normal weight (18.5−24.9 
kg/m2) vs overweight (≥ 25.0 kg/m2)], stage (III vs IV), ECOG PS (0-1 vs 2-3), ICIs (PD-
1/PD-L1 vs CTLA-4), and GI-irAEs (ICI continuation vs ICI discontinuation vs non-GI-
irAE groups). In NSCLC, the univariate analysis showed significant associations of OS 
with age, BMI, stage, and ECOG PS. In the multivariate analysis of these factors, stage 
IV disease [hazard ratio (HR): 2.182; 95%CI: 1.085–4.387; P = 0.029] and a ECOG PS of 
2-3 (HR: 12.772; 95%CI: 7.067-23.085; P < 0.001) were identified as independent 
predictors of OS. Similarly, in MM, the univariate analysis showed significant associ-
ations of OS with age, sex, ECOG PS, and GI-irAEs. In the multivariate analysis of 
these factors, only ECOG PS (HR: 2.406; 95%CI: 1.125-5.147; P = 0.024) was identified 
as an independent predictor of OS.

DISCUSSION
In this study, patients in the CTLA-4 group had a higher incidence of GI-irAEs and a 
higher frequency of diarrhea than those in the PD-1/PD-L1 group. In addition, 
treatment of GI-irAEs required more steroids in the CTLA-4 group than in the PD-
1/PD-L1 group. In a previous report[7], the onset of GI-irAEs has been reported to 
occur 6-7 wk after the initiation of ipilimumab, an anti-CTLA-4 antibody. Patients who 
received anti-PD-1 monotherapy developed GI-irAEs at a median of 25.4 wk (range: 
0.6-119.9), whereas those who received combination therapy with anti-PD-1 and anti-
CTLA-4 antibodies developed GI-irAEs earlier, at a median of 7.2 wk (range: 0.7-51)
[8]. Regarding incidence, a meta-analysis by Wang et al[20] reported overall incidences 
of colitis of 9.1% among patients treated with anti-CTLA-4 antibody monotherapy, 
1.3% among those treated with anti-PD-1/PD-L1 antibody monotherapy, and 13.6% 
among those treated with a combination of anti-PD-1 and anti-CTLA-4 antibodies. 
Similarly, our study showed that the incidence of GI-irAEs in the CTLA-4 group was 
indeed higher than that in the PD-1/PD-L1 group.

There are several possible explanations for the higher incidence, severity, and use of 
steroids among patients treated with anti-CTLA-4 antibodies compared to those 
treated with anti-PD-1/PD-L1 antibodies. CTLA-4 is required for the accumulation of 
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Table 4 Clinical characteristics and frequency of each type of immune-related adverse event in patients with non-small cell lung 
carcinoma and malignant melanoma

Characteristic NSCLC, n = 209 MM, n = 130

Age, yr 66 ± 11 66 ± 13

Sex, n (%)

Male 143 (68.4) 75 (57.7)

Female 66 (31.6) 55 (42.3)

BMI, kg/m2 21.7 ± 3.4 22.4 ± 4.3

ECOG PS, n

0-1 184 119

2-3 25 11

Drugs, n (%)

Nivolumab 61 (29.2) 58 (44.6)

Pembrolizumab 87 (41.6) 35 (26.9)

Atezolizumab 61 (29.2) 0 (0.0)

Ipilimumab 0 (0.0) 27 (20.8)

Nivolumab + ipilimumab 0 (0.0) 10 (7.7)

History of ICI use, n (%) 11 (5.3) 34 (26.2)

Follow-up, d 365 ± 335 466 ± 419

Total irAEs, n (%)

GI-irAEs 9 (4.3) 13 (10.0)

Liver-irAEs 7 (3.3) 13 (10.0)

Lung-irAEs 10 (4.8) 11 (8.5)

Skin-irAEs 9 (4.3) 9 (6.9)

Thyroid-irAEs 12 (5.7) 9 (6.9)

BMI: Body mass index; ECOG PS: Eastern Cooperative Oncology Group performance status; GI: Gastrointestinal; irAE: Immune-related adverse event; ICI: 
Immune checkpoint inhibitor; MM: Malignant melanoma; NSCLC: Non-small cell lung carcinoma.

regulatory T cells in the bowel[21], and is thought to play an essential role in the 
maintenance of bowel homeostasis, even in the absence of inflammation. In contrast, 
PD-1 depends on PD-L1/PD-L2 expression to regulate T-cell activation, and PD-L1 
and PD-L2 are upregulated by inflammation, inflammatory cytokines, and chemokines
[22-25]. When this mechanism is blocked by anti-PD-1/PD-L1 antibodies, it may be 
difficult to control inflammation, given that blocking with ICIs leads to a partial block 
of the mechanisms that trigger inflammation. Some reports suggest that these me-
chanistic differences may account for the difference in the frequency of enteritis caused 
by anti-CTLA-4 and anti-PD-1/PD-L1 antibodies[9].

There were no reported differences in the CT or endoscopic findings of enteritis 
caused by anti-CTLA-4 and anti-PD-1/PD-L1 antibodies. There was no specific trend, 
and a variety of findings were found in this study. In one case in the PD-1/PD-L1 
group, an ischemic colitis-like endoscopic finding, which is rarely reported as a GI-
irAE, was observed. Since necrotizing gastritis has been previously reported as an AE 
in the upper GI tract[9], it was included as a GI-irAE in this study. When GI-irAEs are 
suspected, CT and endoscopy should be considered, as they are useful for confirming 
the extent of the lesion and excluding other diseases[19].

In this study, OS was prolonged in the ICI continuation group compared to the non-
GI-irAE group among patients with MM, but not among those with NSCLC. Ac-
cording to the multivariate Cox regression analysis, continued administration of ICIs 
after the development of GI-irAEs was not an independent factor that affected the 
survival of patients with MM (HR: 3.081; P = 0.058). However, a statistically significant 
difference may be expected with the accumulation of future cases. Many studies have 
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Table 5 Clinical characteristics of patients with non-small cell lung carcinoma and malignant melanoma who developed 
gastrointestinal-immune-related adverse event

Characteristic NSCLC, n = 12 MM, n = 13

Age, yr 67 ± 11 67 ± 12

Sex, n

Male 10 9

Female 2 4

BMI, kg/m2 22.2 ± 3.7 22.1 ± 4.4

ECOG PS, n

0-1 12 13

2-3 0 0

Stage, n

III 1 2

IV 11 11

Latest ICI, n

Nivolumab 2 5

Pembrolizumab 8 3

Atezolizumab 2 0

Ipilimumab 0 5

Nivolumab + ipilimumab 0 0

Diarrhea frequency 4.3 ± 1.8 5.5 ± 2.5

CTCAE Grade, n

1 4 3

2 7 8

3 1 2

Median ICI duration before GI-irAE onset (d), median (range) 60 (7-567) 75 (24-733)

Treatment with ICIs after the onset of GI-irAEs

Continued or resumed 8 10

Discontinued 4 3

BMI: Body mass index; CTCAE: Common Terminology Criteria for Adverse Events; ECOG PS: Eastern Cooperative Oncology Group performance status; 
GI-irAE: Gastrointestinal-immune-related adverse event; ICI: Immune checkpoint inhibitor; MM: Malignant melanoma; NSCLC: Non-small cell lung 
carcinoma.

reported a correlation between the development of irAEs and a favorable prognosis
[26-28]. A shared antigen is one promising hypothesis for the mechanism, which was 
reported in a case study of fatal myocarditis after ipilimumab and nivolumab treat-
ment for MM[29]. Autopsy of the patient revealed infiltration of myocardial T cells 
and macrophages. Receptor sequencing of the infiltrating T cells revealed that the 
selective clonal T-cell population infiltrating the myocardium was identical to that in 
tumors and skeletal muscle. According to another report[30], in patients with NSCLC 
and MM under PD-1 blockade, lung irAE lesions were infiltrated by T cells with 
similar specificity to tumor-infiltrating T cells. These reports suggest that specific 
autoimmune T cell clones recognize shared antigens between normal and tumor 
tissues, triggering an immune response that results in irAEs. IrAEs may represent a 
strong immune response to both tumor and healthy tissues, leading to stronger 
antitumor effects and improved prognosis. However, GI-irAEs may develop due to 
excessive activation of intestinal immunity by T cells as described above. There may be 
a common underlying factor between the susceptibility to ICIs due to enhanced 
activation of tumor immunity and the susceptibility to GI-irAEs due to activation of 
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Table 6 Univariate and multivariate analyses of clinical factors related to overall survival in non-small cell lung carcinoma

Univariate analysis Multivariate analysis
Factor

HR 95%CI P value HR 95%CI P value

Age, yr

< 75 1 1

≥ 75 0.520 0.277-0.976 0.042 0.658 0.345-1.253 0.203

Sex

Male 1

Female 1.301 0.845-2.003 0.233

BMI, kg/m2

Underweight (< 18.5) 1 1

Normal (18.5-24.9) 0.527 0.316-0.878 0.014 0.635 0.377-1.067 0.086

Overweight (> 25.0) 0.394 0.195-0.795 0.009 0.506 0.250-1.040 0.064

Stage

III 1 1

IV 2.447 1.227-4.881 0.011 2.182 1.085-4.387 0.029

ECOG PS

0-1 1 1

2-3 15.197 8.486-27.214 < 0.001 12.772 7.067-23.085 < 0.001

GI-irAE

Continued administration of ICIs 1

Discontinued administration of ICIs 0.904 0.165-4.945 0.907

Non-GI-irAEs 1.334 0.489-3.642 0.574

BMI: Body mass index; CI: Confidence interval; ECOG PS: Eastern Cooperative Oncology Group performance status; GI-irAE: Gastrointestinal-immune-
related adverse event; HR: Hazard ratio; ICI: Immune checkpoint inhibitor.

intestinal immunity.
Conversely, patients who discontinued ICIs after developing GI-irAEs did not have 

prolonged OS compared to those who did not develop GI-irAEs in this study. We 
consider this result to be caused by the difficulty in continuing ICIs in patients with no 
antitumor effects at the time of developing GI-irAEs. We also consider the possibility 
that OS may have been shortened by not administering ICIs for a sufficient period.

ICI administration often cannot be continued depending on the extent of irAEs. 
According to consensus guidelines[19], careful follow-up after the onset of irAEs or the 
administration of steroids and continuation of ICIs after improvement of irAEs to 
Grade 1 can be considered. However, severe irAEs (Grade 3 or higher) may result in 
permanent discontinuation of ICIs, necessitating hospitalization or surgery, and may 
be fatal in some cases.

As irAEs are life-threatening, depending on severity, it is difficult to determine 
whether to continue ICIs in patients with Grade 1 irAEs or to resume ICIs after 
recovery from Grade 2 or higher irAEs. However, it is expected that the number of 
cases in which resuming ICIs is considered will increase in the future when irAEs 
occur and no other alternative treatments are available. IrAEs that occur during ICI 
reintroduction are less severe than initial irAEs and can be tolerated if monitored 
appropriately[31,32]. GI-irAE recurrence in cases of ICI re-administration after GI-irAE 
onset has been observed in about one-third of patients[33], and GI-irAEs occurring at 
re-administration were less frequent and less severe than the initial GI-irAEs[34].

This study showed that the continuation of ICI administration after GI-irAEs in MM 
may contribute to enhanced patient prognosis. However, which patients with severe 
GI-irAEs (Grade ≥ 3) should continue ICIs is a topic for future studies. In addition, we 
believe that the decision to reinitiate ICI treatment after irAEs should be based on the 
clinical judgment of the treating physician, considering the physical health of the 
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Table 7 Univariate and multivariate analyses of clinical factors related to overall survival in malignant melanoma

Univariate analysis Multivariate analysis
Factor

HR 95%CI P value HR 95%CI P value

Age, yr

< 75 1 1

≥ 75 1.717 1.067-2.761 0.026 1.474 0.816-2.663 0.199

Sex

Male 1 1

Female 0.593 0.354-0.993 0.047 0.793 0.418-1.506 0.479

BMI, kg/m2

Underweight (< 18.5) 1

Normal (18.5-24.9) 1.252 0.671-2.336 0.48

Overweight (> 25.0) 1.044 0.510-2.137 0.906

Stage

III 1

IV 1.758 0.838-3.686 0.135

ECOG PS

0-1 1 1

2-3 3.014 1.427-6.366 0.004 2.406 1.125-5.147 0.024

GI-irAE

Continued administration of ICIs 1 1

Discontinued administration of ICIs 3.818 0.767-18.996 0.102 4.079 0.779-21.368 0.096

Non-GI-irAEs 3.25 1.020-10.360 0.046 3.081 0.963-9.861 0.058

ICI

Anti PD-1/PD-L1 antibody 1

Anti CTLA-4 antibody 1.366 0.837-2.228 0.212

BMI: Body mass index; CI: Confidence interval; CTLA-4: Cytotoxic T-lymphocyte antigen 4; GI-irAE: Gastrointestinal-immune-related adverse event; HR: 
Hazard ratio; ICI: Immune checkpoint inhibitor; PD-1: Programmed cell death-1.

patient, and appropriate informed consent.
Once the mechanism of irAE development and predictive markers for irAE 

development are identified, it will be possible to continue ICI treatment for a longer 
period while monitoring patients prone to irAE development and preventing irAEs. 
Since this may improve the prognosis of patients, further research to clarify the 
pathogenesis is desirable.

There are several limitations to this study. First, it is a single-center, retrospective 
study. Second, abdominal CT scans and lower GI endoscopy were not performed in all 
patients in this study, and the number of patients who had abdominal CT scans and 
lower GI endoscopy was not enough. More cases are expected in the future. Third, the 
OS analysis for each ICI regimen was not statistically significant, probably due to the 
small sample size. Therefore, patients who received ICI monotherapy and those who 
received multiple ICIs sequentially were included in the analysis.

CONCLUSION
GI-irAEs tended to occur more frequently and with higher severity in patients treated 
with anti-CTLA-4 antibodies or combination therapy than in those treated with anti-
PD-1/PD-L1 antibodies. Abdominal CT and lower GI endoscopy did not show any 
characteristic findings or trends. We found evidence that the clinical characteristics 
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Figure 1 Kaplan–Meier curves of the cumulative incidence of gastrointestinal- immune-related adverse events for all patients in the 
programmed cell death-1/programmed death-ligand 1 and cytotoxic T-lymphocyte antigen 4 groups. The cumulative incidence was significantly 
higher in the cytotoxic T-lymphocyte antigen 4 group than in the programmed cell death-1/programmed death-ligand 1 group (P = 0.003). CTLA-4: Cytotoxic T-
lymphocyte antigen 4; PD-1: Programmed cell death-1; PD-L1: Programmed death-ligand 1.

Figure 2 Ischemic change caused by an immune checkpoint inhibitor. Endoscopic images of gastrointestinal-immune-related adverse events in the 
sigmoid colon of a patient. A: The mucosa of the sigmoid colon shows redness, erosion, hemorrhage, and edema; B: Some of the mucosa is pale, with submucosal 
edema and bleeding.
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Figure 3 Overall survival after initiation of immune checkpoint inhibitor treatment. Overall survival (OS) of patients with non-small cell lung cancer 
(NSCLC) and OS of patients with malignant melanoma (MM). A: In patients with NSCLC, there was no significant difference in OS among the three groups; B: The 
results were similar when stratified in stage III; C: The results were similar when stratified in stage IV; D: In patients with MM, there was a significant prolongation of 
OS in the immune checkpoint inhibitor (ICI) continuation group compared to the non-gastrointestinal immune-related adverse event (non-GI-irAE) group (P = 0.035); 
E: There was no significant difference in OS between the ICI continuation group and the non-GI-irAE group among patients with stage III disease; F: Among patients 
with stage IV disease, there was a significant prolongation of OS in the ICI continuation group compared to the non-GI-irAE group (P = 0.017). ICI continuation group: 
Patients who continued ICI treatment after developing GI-irAEs; ICI discontinuation group: Patients who discontinued ICI treatment after developing GI-irAEs; non-GI-
irAE group: Patients with no GI-irAEs.

and pathologies may be different between the groups, but a further investigation with 
a larger sample size is necessary.

In terms of prognosis, OS was not prolonged in NSCLC patients with or without GI-
irAEs; however, in MM patients, OS was significantly prolonged in patients who 
developed GI-irAEs and continued ICI treatment compared with that in other patients.

ARTICLE HIGHLIGHTS
Research background
Immune checkpoint inhibitors (ICIs) are gaining popularity as a treatment for 
advanced cancer. However, among immune-related adverse events (irAEs), gastro-
intestinal-related immune AEs (GI-irAEs) have limited their use.

Research motivation
There are only a few coherent reports on the clinical characteristics of GI-irAEs for 
each ICI. In addition, the correlation between the development of GI-irAEs and patient 
prognosis has not been fully elucidated.
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Research objectives
We aimed to evaluate the clinical characteristics of GI-irAEs and its influence on 
survival in patients treated with ICI.

Research methods
We retrospectively reviewed the records of 661 patients who received ICIs at Nagoya 
University Hospital from September 2014 to August 2020. We analyzed the clinical 
characteristics of patients who received an anti-programmed cell death-1/program-
med death-ligand 1 (anti-PD-1/PD-L1) antibody, anti-cytotoxic T-lymphocyte antigen 
4 (CTLA-4) antibody, or combination therapy with anti-PD-1 and anti-CTLA-4 
antibodies. We also evaluated the correlation between GI-irAEs development and the 
prognoses.

Research results
GI-irAEs occurred in 34 of 605 patients (5.6%) treated with an anti-PD-1/PD-L1 
antibody alone and in nine of 56 patients (16.1%) treated with an CTLA-4 antibody 
alone or a combination of anti-PD-1 and anti-CTLA-4 antibodies. The cumulative 
incidence and median daily diarrhea frequency were significantly higher in patients 
receiving anti-CTLA-4 antibodies (P < 0.05). In 130 patients with malignant melanoma 
(MM), overall survival was significantly prolonged in the group that continued ICI 
treatment despite the development of GI-irAEs compared to the group that did not 
experience GI-irAEs (P = 0.035).

Research conclusions
GI-irAEs occurred more frequently and with a higher severity in patients using anti-
CTLA-4 antibodies than in those using anti-PD-1/PD-L1 antibodies. In patients with 
MM who developed GI-irAEs and continued treatment with ICIs, overall survival was 
significantly prolonged.

Research perspectives
Multicenter studies with large samples are expected to evaluate clinical characteristics 
of GI-irAEs and their association to long-term survival outcomes.
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