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Introduction

Immune checkpoint inhibitors (ICIs) are monoclonal antibodies
targeting the programmed cell death protein 1 (anti-PD1),
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Abstract

Background: Immune checkpoint inhibitors (ICI) improve the prognosis of many cancers
but cause immune-related adverse events (IrAEs). Limited data are available on upper gas-
trointestinal (UGI) IrAEs. We describe the clinical characteristics, prognosis, and efficacy
of medical therapy in patients with UGI IrAEs.

Methods: This is a retrospective, multicenter cohort study of patients with UGI symptoms
and moderate to severe endoscopic UGI lesions, occurring after ICI. Efficacy of induction
medical therapy and at the most recent follow-up was assessed.

Results: Forty patients were included; of these, 34 (85%) received anti-PD(L)1, either
alone (n = 24) or combined with anti CTLA-4 (n = 10). Eighteen patients (45%) had con-
comitant enterocolitis. All patients had severe endoscopic lesions (erosions, ulcerations,
hemorrhage, or necrotic lesions). Three patients who received an inefficient initial medical
treatment had a complicated course: One patient died of enterocolitis, one had a
pneumomediastinum, and one developed an ulcerated stricture of the pylorus. Thirty-five
patients (88%) were treated with corticosteroids; 28 patients (80%) responded, and 20
(57%) reached clinical remission. Eight patients were treated with infliximab, and six
responded (75%). After a median follow-up of 11 months, 36 patients (90%) were in
corticosteroid-free clinical remission for their UGI symptoms. Endoscopic lesions persisted
in 68% of patients.

Conclusions: ICI cause severe UGI IrAEs, which are associated with enterocolitis in ap-
proximately half of the patients. Most patients with UGI IrAEs respond to corticosteroids
or infliximab. These data support the recommendation to treat these patients without delay

and in the same way as those with enterocolitis.
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received honoraria from Abbvie, Amgen, Arena, Biogen, Celltrion, Enterome, Ferring, Janssen,
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manuscript: Every author.

Financial support: None.

programmed death-ligand 1 (anti-PDL1), or cytotoxic T-lympho-
cyte-associated protein 4 (anti-CTLA-4). The use of these drugs
has been a major advance in the prognosis of several cancers, par-
ticularly melanoma,' non-small cell lung cancer (NSCLC),
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urinary tract cancers,” and cancers with microsatellite instability.*
ICIs can cause immune-related adverse events (IrAEs), including
gastrointestinal (GI) IrAEs, which are among the most frequent
and severe. Enterocolitis has been extensively studied. Most pa-
tients with moderate to severe forms of enterocolitis respond to
ICI withdrawal, corticosteroids, infliximab, and vedolizumab.>*
Some case series and case reports have reported upper gastrointes-
tinal (UGI) IrAEs (esophagitis, gastritis, and duodenitis).”"
Some of these series were centered on histopathology,”'" and most
of them included patients with mild symptoms and mild endo-
scopic lesions. However, UGI symptoms in patients with normal
endoscopy or gastric erythema are difficult to interpret. In addi-
tion, there is a paucity of data on the efficacy of medical therapy
in patients with UGI IrAE. The current guidelines on IrAE do
not provide specific recommendations on the management of
UGI IrAE.>"* The physician is therefore left uncertain as to
whether to treat these patients in the same way as those with en-
terocolitis. Thus, we aimed to add to the current body of evidence
on UGI IrAEs by describing clinical presentation, prognosis, and
response to medical therapy in patients with moderate to severe
symptoms and endoscopic lesions.

Methods

Patients. We conducted a retrospective, multicenter, observa-
tional cohort study in eight gastroenterology departments of the
Paris area (France). In one of these centers (Bicétre Hospital,
APHP, Université Paris Saclay), patients were retrieved from a
registry of consecutive patients addressed for IrAEs between 1
January 2013 and 31 December 2022. Patients from other institu-
tions were reported in response to an electronic call for observa-
tions addressed to public hospitals of the Paris area. The
inclusion criteria were as follows: (i) confirmed diagnosis of ma-
lignancy treated with anti-PDL1, anti-PD1, and/or anti-CTLA4;
(i) hospitalization for UGI symptoms occurring after initiation
of ICIs; and (iii) UGI endoscopy showing erosions or ulcerations
of the esophagus, stomach, or duodenum. Patients with mild endo-
scopic lesions such as erythema or with isolated ICI-related muco-
sitis were not included. Patients with UGI symptoms possibly
related to other causes than ICI (Helicobacter pylori infection, gas-
troesophageal reflux disease, eosinophilic esophagitis, esophageal
infections, concomitant aspirin or nonsteroidal anti-inflammatory
drugs, celiac disease, Crohn’s disease, amyloidosis, or UGI metas-
tases) were excluded.

Data sources. Demographic, clinical, and endoscopic charac-
teristics were collected for all patients from medical records at the
time of hospitalization. We collected data about the cancer, notably
the year of diagnosis, previous treatment of cancer, date of ICI ini-
tiation, and any treatment(s) associated with ICI. We also collected
data about the UGI IrAEs, namely, symptoms, endoscopic and his-
tological features, associated toxicity (colitis, pancreatitis, hepati-
tis), medical therapy for IrAEs, resumption of the ICI, and
recurrence of UGI IrAEs. All endoscopies were performed by spe-
cialists, not by trainees. The endoscopic description was based
upon medical reports of elementary lesions (erosions, ulcerations,
necrosis). When available, photographs were reassessed by the
first author. There was no central reading of perendoscopic
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biopsies; histological description was based upon medical charts.
Clinical response and remission were defined as improvement
and disappearance of UGI symptoms, respectively. This evaluation
was based upon medical charts without the use of any objective
grading scale.

Statistical methods. Categorical variables are described as
number and percentage, and quantitative variables as median
(range). The proportion of missing values is also indicated. The
protocol was approved by the local ethics committee and the
national data protection commission (CNIL), according to the
MR-004 reference methodology (n°227173). This study is re-
ported in compliance with the STROBE guidelines for
observational studies. No commercial entity had any role in the
study. All authors had access to the study data, reviewed, and
approved the final manuscript. The study received no funding.

Results

Study population. One-hundred and ninety-one patients
were screened (169 patients from the registry of severe GI IrAEs
addressed to Bicétre Hospital and 22 patients from seven other
centers). Among them, 104 patients were suspected of having an
UGI IrAE and had an UGI endoscopy. Forty-four patients had
UGI endoscopic lesions; four patients had gastric or duodenal me-
tastases and were excluded. Forty patients with confirmed UGI
IrAE were studied, 25 from Bicétre hospital and 15 from other
centers (Fig. S1).

Sixteen patients (40%) were women; median age was 63 years
(range: 22-89). Thirty-one patients (77%) were treated for mela-
noma, five (13%) for NSCLC, and four (10%) for another cancer.
Twenty-four patients (60%) were treated with anti-PD(L)1 (12
with pembrolizumab, 11 with nivolumab, and one with
atezolizumab), four patients (10%) were treated with anti-CTLA-
4 (ipilimumab), and 10 patients (25%) were treated with a
combination of anti-PD1 and anti-CTLA-4. Two patients were
treated with another combination of ICI: One patient received
nivolumab associated with an anti-LAG3 (relatlimab), and one
patient received ipilimumab associated with an intratumoral
TLRY agonist. The median time between initiation of ICI and
UGI IrAEs was 3.4 months (range: 0.1-47.7). Twenty-six patients
(65%) had concomitant IrAEs (Table S1). Among them, 18
patients (45%) had enterocolitis. UGI IrAE predominated over
enterocolitis in four patients, the reverse was true in four
patients, and 10 patients had an equally severe UGI IrAE and
enterocolitis.

Symptoms, endoscopy, and histology. Table 1 de-
scribes symptoms, endoscopy, and histology. Thirty patients
(75%) had epigastric pain, 24 (60%) had nausea or vomiting, 17
(42%) had early satiety, seven (17%) had pyrosis, four (10%)
had dysphagia, five (12%) had hematemesis and/or melena, 27
(67%) lost weight, and 21 (52%) had diarrhea. Serum albumin
level was measured in 31 patients (median of 30 g/L
[range: 21-43]). Twenty-three patients (74%) had low serum
albumin level (<35 g/L). One patient with a hemorrhagic gastritis
had an extensive pneumomediastinum (Fig. 1) due to severe
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vomiting, after having failed to respond to corticosteroids;
perforation of the esophagus was excluded by CT scan with
barium ingestion.

Table 1 Description of symptoms, endoscopy, and histology of
patients with upper gastrointestinal immune-related adverse events

Total Missing (%)

Number of patients, n 40
Symptoms, n (%) 40 (100) 0

Epigastric pain 30 (75)

Early satiety 17 (42)

Dysphagia 4(10)

Pyrosis 7(17)

Nausea/vomiting 24 (60)

Weight loss 27 (67)

Bleeding 5(12)

Diarrhea 21 (52)
Endoscopic lesions in the 3(8) 0
esophagus, n (%)
Endoscopic lesions in the 31 (77) 0
stomach, n (%)

Erosive gastritis 9 (22)

Ulcerative gastritis 9 (22)

Hemorrhagic gastritis 11 (28)

Necrotic gastritis 2 (5)
Endoscopic lesions in the 16 (41) 2
duodenum, n (%)

Erosive duodenitis 8 (21)

Ulcerative duodenitis 7 (18)

Hemorrhagic duodenitis 1(3)
Gastric biopsies in patients with 0
endoscopic lesions, n (%)

No gastritis 0 (0)

Chronic inactive gastritis 3(10)

Active gastritis 28 (90)
Duodenal biopsies in patients 12
with endoscopic lesions, n (%)

No duodenitis 0 (0)

Active duodenitis 12 (86)

Villous atrophy 2 (14)

Figure 1 Computed tomography scan of a patient with
pneumomediastinum secondary to ICl-induced gastritis (arrow). Perfora-
tion of the esophagus was excluded by ingestion of contrast medium.
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Representative pictures of UGI endoscopy are displayed in
Figure 2. Three patients (7%) had ulcerated esophagitis, which
was associated with gastritis and duodenitis. Thirty-one (77%) pa-
tients had severe gastritis. Nine patients (22%) had erosions, nine
patients (22%) had ulcerations, 11 (27%) had mucosal hemor-
rhage, and two (5%) had necrotic lesions. Sixteen patients (41%)
had severe duodenitis; eight patients (21%) had erosions, seven
patients (18%) had ulcers, and one patient (3%) had hemorrhagic
duodenitis. One patient with duodenitis had a non-passable,
ulcerated stricture of the pylorus.

All patients with gastritis had gastric biopsies. Twenty-eight pa-
tients (90%) had active gastritis with glandular inflammation and
lymphoplasmacytic and neutrophil infiltration. Three patients
(10%) had chronic inactive gastritis characterized by
lymphoplasmacytic infiltrate. Among 16 patients with duodenitis,
14 had biopsies of the duodenum. Twelve patients (86%) had ac-
tive duodenitis with lymphoplasmacytic infiltrate and increased
neutrophil counts in the lamina propria and epithelium; two pa-
tients (14%) had active duodenitis associated with villous atrophy.

Medical therapy. Figure 3 shows the medical therapy re-
ceived by the patients. Thirty-nine patients (97%) discontinued
ICI at the diagnosis of UGI toxicity. Five patients (12%) were
treated with proton pump inhibitors (PPIs), analgesics, and anti-
emetics and did not receive corticosteroids or immunosuppres-
sants. Only one patient continued ICI to which she had
responded very strongly. The risk of tumor progression at ICI dis-
continuation was estimated to be too high. She was treated with
PPIs and antiemetics and developed an inflammatory stricture.
This patient required endoscopic dilation, which was successful.
Thirty-five patients (88%) were treated with corticosteroids as
first-line therapy (31 patients received concomitant PPIs). Among
them, 28 patients (80%) had a clinical response, and 20 (57%)
reached clinical remission. Fifteen patients had a new UGI
endoscopy after having received corticosteroids; endoscopic
lesions improved in 12 patients (80%), including two patients
(13%) who healed completely. Among the seven patients who
failed to improve with corticosteroids, one patient died of severe
colitis without having received a second line of medical therapy.

\
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Figure 2 Endoscopic findings in patients with upper gastrointestinal immune-related adverse events. (a) Antral gastritis with erosions. (b) Antral gas-
tritis with ulcerations. (c) Extensive gastritis with large ulcerations. (d) Extensive gastritis with hemorrhagic lesions. (e) Duodenitis with superficial ero-
sions. (f) Duodenitis with multiple ulcerations.

40 patients with upper gastro-intestinal
IrAEs

!

|

5 patients treated with PPIs and
symptomatic treatment

| 35 patients treated with corticosteroids

H

3

patients with clinical response
patients with clinical remission

1 patient with persistent stricturing
lesion treated with endoscopic dilatation

+

28 patients with clinical response
20 patients with clinical remission

7 patients with no
improvement

1

8 patients treated with Infliximab

|

6 patients with clinical response
3 patients with clinical remission

2 patients with no
improvement

2 patients treated with Vedolizumab

2 patients with clinical response
1 patient with clinical remission

Figure 3 Response to medical therapy in patients with upper gastro-intestinal immune-related adverse events. irAE, immune-related adverse events;

PPI, proton pump
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inhibitor.
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Eight patients were treated with infliximab after inadequate re-
sponse to corticosteroids (five nonresponders and three with insuf-
ficient response). All patients received infusions at a dose of
5 mg/kg. Four patients had three infusions, one patient had two in-
fusions, and three patients had one infusion. Six patients
responded to infliximab, three of whom reached clinical remission.
Three of the eight patients treated with infliximab had a new UGI
endoscopy, which showed endoscopic response, including one en-
doscopic remission. Two patients did not respond to infliximab,
one of whom died of cancer without having received a third line
of medical therapy.

Two patients were treated with three infusions of vedolizumab
at a dose of 300 mg (one after corticosteroids and infliximab and
one after corticosteroids only); they both had a clinical response
and one reached clinical remission. Both patients had an UGI en-
doscopy after vedolizumab treatment, which showed endoscopic
response in both patients.

Most recent follow-up without or before resump-
tion of ICI. The median follow-up, without or before resump-
tion of ICI, was 11 months (range: 1-80). Two patients died:
one of cancer and the other of severe colitis. Thirty-six patients
(90%) were in corticosteroid-free clinical remission of UGI IrAE
without or before restarting ICI. No patient received vedolizumab
or anti-TNF as maintenance treatment. Two patients (5%) had
persisting epigastric pain and early satiety and were still under
treatment with corticosteroids. Nineteen patients (47%) had at
least one new UGI endoscopy after a median time of 5 months
(range: 1-39) following treatment. At the most recent UGI

Gastroduodenal toxicity of immunotherapy

endoscopy, 13 patients (68%) had lesions: Six (32%) had gastric
ulcerations, one (5%) had gastric erosions, five (26%) had gastric
erythema, and one patient (5%) had duodenal erythema. Only 10
patients had new biopsies during the new UGI endoscopy
(six patients had histologic improvement or remission).

Resumption of ICI. Ten out 40 patients (25%) had a new
course of ICI treatment (Fig. 4). None of them received immuno-
suppressant to prevent relapse of IrAE. The median time between
treatment discontinuation and resumption of ICI was 2.8 months
(range: 1.0-35.8). Five patients (50%) had a relapse of GI IrAEs
after the new course of ICI: Three patients had a colitis, and two
patients had a relapse of UGI IrAEs after 31 and 152 days, respec-
tively. The two patients who relapsed UGI IrAEs were retreated
with corticosteroids and discontinued ICI.

Discussion

This study, based on a series of 40 patients, describes UGI toxicity
due to ICI. Most patients responded to corticosteroids or
infliximab. However, endoscopic lesions persisted in approxi-
mately two-thirds of patients who underwent a follow-up endos-
copy, even in those who had clinically responded to
corticosteroids or infliximab. Five out of 10 patients had a clinical
relapse of GI IrAEs after having received another course of ICI.
Several case series have reported UGI IrAEs.”®"'> The first
study to report UGI IrAE was based on four patients.” The studies
by Johncilla and Zhang et al. were centered on histopathology and
included a majority of patients with mild endoscopic lesions

ICI before UGI IrAEs

Resumption of ICI

Relapse of IrAEs

5 patients treated with
anti-PD1

4 patients treated with
anti-PD1

2 patients with a new IrAEs

(colitis)

1 patient treated with
spartalizumab-ribociclib

1 patient with a new UGI
IrAEs

1 patient treated with
anti-CTLA4

1 patient treated with
anti-CTLA4

1 patient with a new IrAEs
(colitis)

2 patients treated with
anti-PD1 and CTLA-4

2 patients treated with
anti-PD1

1 patient with a new UGI
IrAEs

1 patient treated with
anti-PD1 and anti-LAG3

1 patient treated with
anti-PD1 and anti-LAG3

No relapse of IrAE

1 patient treated with anti-
CTLA4 and TLR-9 agonist

1 patient treated with TLR-9

agonist alone

No relapse of IrAE |

Figure 4 Patients with resumption of ICl after UGI IrAEs. ICI, immune checkpoint inhibitors; IrAEs, immune-related adverse events; UGI, upper

gastrointestinal.
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(none, erythema, exudate, granularity).”'' The study by Tang
et al. also included a majority of patients with mild to moderate en-
doscopic lesions.'? Indeed, 53 patients (88%) had normal endo-
scopic findings or non-ulcer inflammation, and only 42% of
patients required corticosteroids. The present study included more
severe patients. All patients had erosions, ulcerations, or more se-
vere endoscopic lesions of the stomach and/or duodenum, and
most of them (87%) required corticosteroids. Three patients had
a complicated course. The patient with pneumomediastinum did
not respond to corticosteroids, while the one with pyloric stenosis
did not receive corticosteroids nor biologics. In addition, one pa-
tient with associated enterocolitis died after having failed to re-
spond to corticosteroids. This illustrates the potential severity of
UGI IrAEs and shows that delay in adequate treatment may result
in complications or death.

In the present study, the vast majority of patients responded to
corticosteroids or infliximab. Current guidelines for the manage-
ment of IrAES with ICI include a chapter on GI toxicity, but data
are mainly based on enterocolitis.>'*'* The present study suggests
that the majority of patients with UGI IrAEs respond to corticoste-
roids and infliximab at similar rates to those affected by
enterocolitis."”>™'” As in the study by Haryal et al.,'® approxi-
mately half of the patients with an UGI IrAE had a concomitant
enterocolitis. On the other hand, in the present study, 25 of 169 pa-
tients (15%) addressed to the same institution for severe GI IrAE
had a clinically significant gastric or duodenal inflammation.
Taken together, the results of this study suggest that upper and
lower GI IrAEs have similar endoscopic and histological pheno-
types, are frequently associated, and respond similarly to cortico-
steroids and infliximab. Therefore, we suggest that GI IrAEs
should be classified as upper, lower, or both and should be treated
the same way.

This study has several strengths. First, it was a multicenter study
bringing together a relatively large number of patients. Second, it
provides a detailed description of patients’ symptoms, endoscopy,
and histology. Third, the median follow-up of 11 months was long
enough to appraise clinical and endoscopic response to medical
therapy and recurrence of UGI IrAEs after resumption of ICI. This
study is nevertheless limited by its retrospective nature. Therefore,
classification bias cannot be excluded, since evaluation was based
on medical charts and not on prospectively completed case report
forms.

In conclusion, most patients with severe UGI IrAES respond to
corticosteroids or infliximab. These data support the recommenda-
tion to treat such patients in the same way as those with enteroco-
litis. Further studies are needed to confirm our findings, to
document the efficacy of vedolizumab, ustekinumab, or other
drugs in patients with severe UGI toxicity, and to describe the
long-term outcomes of this condition, particularly in patients with
persisting endoscopic lesions.
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Supporting information

Additional supporting information may be found online in the
Supporting Information section at the end of the article.

Figure S1: Flowchart of the study population. GI: gastro-
intestinal.

Table S1: Baseline characteristics of patients with upper
gastro-intestinal immune-related adverse events.
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