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Background: Data regarding the clinical outcome of patients with immune checkpoint inhibitor (ICl)-induced colitis are
scant. We aimed to describe the 12-month clinical outcome of patients with ICl-induced colitis.

Materials and methods: This was a retrospective, European, multicentre study. Endoscopy/histology-proven ICI-
induced colitis patients were enrolled. The 12-month clinical remission rate, defined as a Common Terminology
Criteria for Adverse Events diarrhoea grade of 0-1, and the correlates of 12-month remission were assessed.
Results: Ninety-six patients [male:female ratio 1.5:1; median age 65 years, interquartile range (IQR) 55.5-71.5 years]
were included. Lung cancer (41, 42.7%) and melanoma (30, 31.2%) were the most common cancers. ICl-related
gastrointestinal symptoms occurred at a median time of 4 months (IQR 2-7 months). An inflammatory bowel
disease (IBD)-like pattern was present in 74 patients (77.1%) [35 (47.3%) ulcerative colitis (UC)-like, 11 (14.9%)
Crohn’s disease (CD)-like, 28 (37.8%) IBD-like unclassified], while microscopic colitis was present in 19 patients
(19.8%). As a first line, systemic steroids were the most prescribed drugs (65, 67.7%). The 12-month clinical
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remission rate was 47.7 per 100 person-years [95% confidence interval (Cl) 33.5-67.8). IClI was discontinued due to
colitis in 66 patients (79.5%). A CD-like pattern was associated with remission failure (hazard ratio 3.84, 95% ClI
1.16-12.69). Having histopathological signs of microscopic colitis (P = 0.049) and microscopic versus UC-/CD-like
colitis (P = 0.014) were associated with a better outcome. Discontinuing the ICI was not related to the 12-month
remission (P = 0.483). Four patients (3.1%) died from ICl-induced colitis.

Conclusions: Patients with IBD-like colitis may need an early and more aggressive treatment. Future studies should

focus on how to improve long-term clinical outcomes.

Key words: colitis, immunotherapy, infliximab, nivolumab, pembrolizumab

INTRODUCTION

Immune checkpoint inhibitors (ICls), including, among
others, nivolumab, ipilimumab, atezolizumab, and pem-
brolizumab, are a type of immunotherapy that enhances
T-lymphocyte-mediated antitumour activity through inhibi-
tion of negative co-stimulatory molecules, such as cytotoxic
T-lymphocyte antigen 4 (CTLA-4), programmed cell death
protein 1 (PD-1), and its ligand (PD-L1)." Advanced mela-
noma skin cancer, non-small-cell lung carcinoma, and kid-
ney adenocarcinoma are the major indications, even if, in
more recent years, these have further expanded.”*

Despite their undoubted effectiveness in treating cancer,
the use of ICl is burdened by side-effects that are mostly
related to the aberrant T-cell activation. This translates into
a greater risk of developing autoimmune thyroid disease,
hypophysitis, dermatitis, and interstitial lung disease.”” The
gastrointestinal tract, especially the colon, is one of the
most common target sites after the endocrine glands and
the skin; a form of ICl-induced colitis has been reported in
roughly 20%-30% of patients taking an ICI.>® Apart from
colitis, other gastrointestinal toxicities include acute
gastritis, enteropathy, hepatitis, and pancreatitis.5

Most data about ICl-induced colitis derive from real-world
studies (Supplementary Table S1, available at https://doi.
0rg/10.1016/j.esmoop.2024.103632)°*° carrying some
limitations, such as a short follow-up, a small sample size,
and the lack of endoscopic and histopathological data. In
many cases, the presence of colitis has been presumed just
because of diarrhoea, without carrying out endoscopy with
histological assessment. For all these reasons, the epide-
miology and the clinicopathological spectrum of ICI-induced
colitis are still elusive, and data regarding treatment out-
comes, the potential risk factors for a more aggressive dis-
ease, and proper management are limited. Although the
American Gastroenterological Association (AGA) has drafted
a clinical practice update on ICl-induced colitis,”” and
guidelines on the management of ICI-related adverse events
have been recently updated by authoritative scientific so-
cieties (European Society for Medical Oncology [ESMOQ] and
American Society of Clinical Oncology [ASCO]),***° current
treatment algorithms are not based on solid evidence, as
there are no available randomised clinical trials.

Starting from these premises, the aim of this retrospec-
tive observational study was to investigate the clinical,
endoscopic, and histopathological features of a series of
patients with ICl-induced colitis or enterocolitis across
several European centres, with at least 12 months of clinical

2 https://doi.org/10.1016/j.esmoop.2024.103632

follow-up after the first index colonoscopy. Additionally, we
sought to describe potential risk factors associated with the
failure to reach 12-month clinical remission.

MATERIALS AND METHODS

The study proponents (MVL, DGR) designed and submitted
the protocol to the Clinical Commission (ClinCom) of the
European Crohn’s and Colitis Organisation (ECCO) in 2020;
the definitive protocol was eventually approved in 2022.

This was a multicentric, retrospective, observational
study. The study was promoted through the ECCO channels,
and, eventually, 20 European centres (from seven different
countries, namely Italy, Turkey, Austria, Malta, Greece,
Belgium, and Poland) decided to take part. A prospective
study, enrolling and following up patients with ICl-induced
colitis, is currently ongoing, and it is not the object of the
present paper.

The study population consisted of any cancer patient who
was started on any available IClI and who subsequently
developed colitis, with the following inclusion criteria: age
>18 years, ability to provide informed consent (waiving of
the informed consent was applied if national regulations
allowed to do so, as detailed later), undergoing at least one
infusion of ICI before the onset of colitis, and having at least
one colonoscopy/proctosigmoidoscopy showing macro-
scopic and/or histological colitis. For the primary outcome
(see later), we included only patients with a follow-up of at
least 12 months, unless death occurred before that time
point. All patients diagnosed in each centre since 2016, and
until January 2022, were included.

Demographic and clinical data

Several demographic and clinical characteristics were
collected through the local electronic medical records, in
particular, age, sex, tumour localisation (i.e. skin, lung,
kidney, colorectal, and others) and histology, tumour stage
[i.,e. TNM (tumour—node—metastasis) classification], type
of ICI (i.e. ipilimumab, nivolumab, pembrolizumab, atezoli-
zumab, combination therapy, other ICl), and oncological
response to ICI (i.e. complete response, partial response,
disease progression). Data regarding colonoscopy, histology,
inflammatory markers (i.e. C-reactive protein, faecal cal-
protectin), and clinical manifestations were assessed for
each patient, as well as the therapy (first, second, and third
line, when applicable) and outcome. All gastrointestinal
symptoms were recorded; diarrhoea was graded from 1 to
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5, according to the Common Terminology Criteria for
Adverse Events (CTCAE).”° Additionally, data regarding the
presence of comorbidities were recorded, including auto-
immune disorders and the Charlson Comorbidity Index.?*

Classification of colitis

Currently, a formal classification of ICl-induced colitis does
not exist, and a varied nomenclature has been used in pre-
vious studies. Nonetheless, three major forms have been
repeatedly reported,?”** namely microscopic colitis (either
lymphocytic or collagenous), inflammatory bowel disease
(IBD)-like colitis [both ulcerative colitis (UC)-like and Crohn’s
disease (CD)-like], and IBD-like unclassified. Microscopic co-
litis was diagnosed following the current guidelines” for this
condition; i.e. increased colonic intraepithelial lymphocytes
(i.e. lymphocytic colitis) or thickening of the subepithelial
collagen band (i.e. collagenous colitis), in the absence of
endoscopic IBD-like inflammatory signs. UC-like and CD-like
colitis were instead diagnosed when patients had clear
endoscopic findings resembling UC (i.e. continuous inflam-
mation starting from the ampulla up to the caecal valve) or CD
(i.e. skip lesions, serpiginous ulcers, terminal ileum or prox-
imal small bowel involvement), respectively, as per dedicated
IBD guidelines.”>?® We labelled as ‘indeterminate colitis’
those cases that did not clearly meet the characteristics of the
aforementioned forms of colitis. Finally, patients with endo-
scopic IBD-like forms of colitis, but also displaying histo-
pathological features of microscopic colitis, were labelled as
IBD-like. A histopathological sub-analysis, regardless of the
endoscopic appearance, had also been carried out (see the
details later).

Study outcomes

As a primary outcome, we have assessed the rate of ICI-
induced colitis remission at 12 months (or last follow-up in
case death occurred before), defined as remission of diarrhoea
or colitis according to the CTCAE. Remission was defined as
CTCAE diarrhoea or colitis grade of 1 or 0. The steroid-free 12-
month clinical remission rate was also assessed.

The key secondary outcome was to identify potential
correlates of lack of remission at 12 months, including,
among others, age, sex, type of ICl, the presence of
comorbidities as assessed with the Charlson Comorbidity
Index, the type of colitis, the tumour stage, and others.
Other secondary outcomes included the description of the
epidemiological characteristics of ICl-induced colitis, the
endoscopic and histological features, the death rate, and
the causes of death. A histopathological sub-analysis for
patients displaying intraepithelial lymphocytosis or sub-
epithelial collagen band thickening, regardless of the
endoscopic appearance, was also carried out.

Ethical and privacy considerations

Written informed consent was provided by patients or
caregivers before taking part in the study, according to the
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approved protocol by the local ethics committee (29 July
2022; P39798/22; Fondazione IRCCS Policlinico San Mat-
teo), extended to all the participating centres. In some
countries other than lItaly, written informed consent was
not requested, as per local regulations, in case the patient
had deceased at the time of the study initiation and
because of the retrospective design. All data were reported
in accordance with the STROBE recommendations for
quality assurance. Patients or the public were not involved
in the design, or conduct, or reporting, or dissemination
plans of our research.

Data availability statement

All relevant data generated in the research project are re-
ported in the present paper. The raw data of the study
cannot be made public due to privacy restrictions but can
be shared upon reasonable request to the corresponding
author.

Statistics

Data were analysed using the Stata software (release 17,
StataCorp, College Station, TX). This being an observational,
retrospective, study, no efficacy and safety measures were
needed, neither were any mandatory study procedures.
Study flow chart included one baseline evaluation at the
time of ICl-induced colitis diagnosis (TO) and all the avail-
able time points (approximating to 3-month time points, i.e.
3, 6, 9, and 12 months). All data were collected into a
dedicated database residing on the REDCap platform at
Fondazione IRCCS Policlinico San Matteo in Pavia. The
platform REDCap, which is an electronic, online tool for data
collection, was used by all participants identified by a per-
sonal user ID and password. All patients were pseudo-
anonymized.

A descriptive statistical analysis was carried out for clin-
ical features, and categorical/continuous data were
expressed as counts and percentage/mean and standard
deviation or median and 25th-75th percentiles [inter-
quartile range (IQR)], respectively. Missing observations
were excluded for percentage calculation. The sample size
was primarily based on the feasibility and on the available
data in the literature. The precision of the estimate of the
primary endpoint (rate of remission) was computed. We
originally planned to enrol 100 (410) cases over 1 year,
expecting a 1-year remission rate of 50%-60%. Based on this
hypothesis, we calculated the precision of our estimates,
measured as half the 95% confidence interval (Cl), and the
number of covariates that can be fitted (see key secondary
endpoint), considering a 1 : 10 covariates to remission
numbers in a multivariable model.

The association of a series of predefined non-collinear
baseline covariates and remission was assessed using
multivariable logistic regression. Huber—White robust
standard errors were computed to account for intracentre
correlation of measures. In case of death before the 12-
month assessment, the last available measure was used.

https://doi.org/10.1016/j.esmoop.2024.103632 3
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A sensitivity analysis of the primary endpoint was carried
out using multiple imputation of the primary endpoint for
those patients who did not reach the 12-month assessment
due to death or loss to follow-up. A sensitivity analysis of
the primary endpoint was carried out as described in the
preceding text with death considered as a failure.

RESULTS

General demographic and clinical characteristics

Overall, data from 246 patients were inserted in the data-
base. Of these, three patients were excluded as the diag-
nosis of ICl-induced colitis was questioned, four refused to
take part in the study, while 143 were removed because the
diagnosis was not based on endoscopy and histology but just
on clinical characteristics. Hence, a total of 96 patients (57
males, male:female ratio 1.5 : 1, all white Caucasians; me-
dian age 65 years, IQR 55.5-71.5 years) were included. The
demographic and general clinical characteristics of patients
are reported in Table 1. A minority of patients (29, 30.2%)
were aged 70 years or more, most patients were no- or
sporadic drinkers (66/71, 92.9%), and most patients were
past or current smokers (any type of tobacco or electronic
cigarettes; 51/83, 61.4%). Only 19 patients (19.8%) had no
comorbidities other than cancer. Pre-existing autoimmune
disorders were present in 13 cases (13.5%), with autoim-
mune thyroid disease being the most common (9/13,
69.2%). The cancer characteristics, their therapy, and
response to treatment are reported in Table 2. Lung cancer
was the most common (41, 42.7%), followed by melanoma
skin cancer (30, 31.2%); in most cases, as expected, cancers
were in an advanced stage at the time of enrolment. Pem-
brolizumab and nivolumab were the most prescribed drugs;
a combination therapy was given in 18 patients (18.7%).
Concurrent chemotherapy was given to 41 patients (42.7%),
while radiotherapy was given to 26 patients (27.1%). Besides
ICl-induced colitis, 27 patients (28.1%) developed at least
another ICl-related, immune-mediated adverse event.

Clinical, laboratory, endoscopic, and histopathological
characteristics of colitis

Table 3 reports the clinical, laboratory, endoscopic, and
histological characteristics of ICI-induced colitis. From a
clinical point of view, ICl-related symptoms occurred at a
median time of 4 months (IQR 2-7 months) since ICI initi-
ation. At the onset of ICl-induced colitis, diarrhoea was
present in all cases (96, 100%), being moderate-to-severe in
most cases. Other symptoms/signs included rectal bleeding
(6, 6.2%) and abdominal pain (5, 5.2%). Anaemia was pre-
sent in 16 patients (16.7%), while the median C-reactive
protein was 2.8 mg/dl (IQR 0.6-10.8 mg/dl), and the median
faecal calprotectin was 765 |ig/g (IQR 300-1870 ug/g). At
onset, only two patients had a normal faecal calprotectin
(i.e. <50 pg/g).

Regarding endoscopy, ICl-induced colitis had an IBD-like
pattern in 74 patients (77.1%), of whom 35 (47.3%) had a
UC-like pattern, 11 (14.9%) had a CD-like pattern, and 28
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Table 1. Demographic and general clinical characteristics of the 96
included patients

Variable

65 (55.5-71.5)

29 (30.2)

57 (59.3)
23.4 (21.0-26.1)

Age, years, median (IQR)

Age >70 years, n (%)

Sex, male, n (%)

Body mass index, median (IQR)
Alcohol consumption, n (%)”

None 41 (57.8)
Sporadic 25 (35.2)
Daily, <40 g 4 (5.6)
Daily, >40 g 1(1.4)

Smoking, n (%)°

Never smoker 32 (38.5)
Past smoker 38 (45.8)
Current smoker 13 (15.7)
Charlson Comorbidity Index, median (IQR) 9 (7-10)
No other comorbidities, n (%) 19 (19.8)
Pre-existing autoimmune disorders, n (%) 13 (13.5)
Autoimmune thyroid disease 9 (69.2)
Sjogren syndrome 1(7.7)
Rheumatoid arthritis 1(7.7)
Other not specified 2 (15.4)

IQR, interquartile range.
“Information available in 71/96 patients.
PInformation available in 83/96 patients.

(37.8%) had an IBD-like unclassified pattern. The terminal
ileum showed macroscopic inflammation in 5/74 cases
(6.7%). Overall, the left colon, with or without other colonic
segments, was the most affected part of the bowel (53/74,
71.6%).

A diagnosis of microscopic colitis was made on endo-
scopic and histological grounds in 19 patients (19.8%), of
whom 8 (9.6%) had lymphocytic colitis and 11 (13.2%),
collagenous colitis. Three remaining patients (3.1%) showed
no endoscopic signs of inflammation and had mild
lymphocytosis, a slight thickening of the subepithelial
collagenous band, and also signs of active colitis (cryptitis);
for these reasons, these patients were labelled as having an
indeterminate form of colitis.

Overall, histologically, basal lymphoplasmocytosis, gran-
ulomas, and Paneth cell metaplasia, which are suggestive
for a primary IBD, were absent in all cases. Besides a chronic
inflammatory infiltrate (56, 75.7%), the most common his-
topathological findings of IBD-like colitis were eosinophilic
infiltration (12, 12.5%), gland architectural abnormalities
(25, 26.0%), apoptotic bodies (20, 20.8%), and crypt ab-
scesses/cryptitis (51, 27.1%). A thickening of the sub-
epithelial collagen band and intraepithelial lymphocytosis,
which are characteristics of microscopic colitis, were also
noticed in 3/74 (4.1%) and in 23/74 (31.1%) patients with
IBD-like colitis, respectively. These latter patients were still
categorized as having either a UC- or a CD-like colitis as per
the endoscopic appearance.

Finally, in only two cases, both having an IBD-like colitis,
a concomitant atrophic enteropathy was reported (mod-
erate-to-severe villous atrophy), with negative coeliac
disease serology and no concomitant common variable
immunodeficiency.
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Table 2. Cancer characteristics and related therapy and response

Tumour localisation, n (%)
Lung
Skin
Kidney
Colorectal
Other
Histology, n (%)
Adenocarcinoma
Melanoma
Epithelial carcinoma
Squamous cell carcinoma
Other
TNM classification, n (%)
Tumour
Tx
T1
T2
T3
T4
Unknown
Nodes
Nx
NO
N1
N2
N3
Unknown
Metastasis
Mx
MO
M1
Unknown
Cancer therapy, n (%)
Concomitant chemotherapy
Radiotherapy
Immunotherapy
Ipilimumab
Pembrolizumab
Nivolumab
Atezolizumab
Combination therapy
Nivolumab + ipilimumab
Atezolizumab + bevacizumab
Pembrolizumab + pemetrexed
Pembrolizumab+ axitinib
Pembrolizumab + olaparib
Pembrolizumab + favezelimab
Unknown
Cancer response to therapy
at follow-up, n (%)
Stable disease
Complete remission
Partial remission
Progression of disease
Unknown
Other immune-related adverse events, n (%)
None
Autoimmune thyroid disease
Hypophysitis
Autoimmune hepatitis
Adrenalitis
Dermatitis
Interstitial lung disease
Other

41 (42.7)
30 (31.2)
9 (9.4)
2 (2.2)
14 (14.6)

15 (15.6)
2 (2.1)
14 (14.4)
27 (28.3)
27 (28.3)
11 (11.3)

4(4.2)
30 (31.3)
59 (61.4)

3(3.1)

41 (42.71)
26 (27.1)

9 (9.3)
43 (44.8)
21 (21.9)

3 (3.1)
18 (18.7)
13 (72.5)

1 (5.5)

1 (5.5)

1 (5.5)

1 (5.5)

1 (5.5)

2(2.2)

69 (71.9)
6 (6.2)
1(1.1)
1(1.1)
1(1.1)
2 (2.2)
3 (3.1)

13 (13.5)

Table 3. Clinical, laboratory, endoscopic, and histological characteristics of
colitis at the time of diagnosis

Clinical features, n (%)

Diarrhoea 96 (100)
Abdominal pain 5 (5.2)
Rectal bleeding 6 (6.2)
CTCAE classification for diarrhoea, n (%)
Grade 1 11 (11.5)
Grade 2 27 (28.1)
Grade 3 50 (52.1)
Grade 4 6 (6.3)
Unknown 2 (2.0)
CTCAE classification for colitis, n (%)
Grade 1 23 (23.9)
Grade 2 40 (41.7)
Grade 3 23 (23.9)
Grade 4 5(5.2)
Unknown 5 (5.2)
Laboratory values, median (IQR)
Haemoglobin 12.7 (11.1-14) g/dl
Platelets 219 (221-369) * 10°/ml

White blood cells

8.8 (6.4-12.6) * 10°/ml

Neutrophils 5.59 (3.8 8.48) * 10°/ml
Lymphocytes 1.6 (1.1-2.3) *10%/ml
Monocytes 0.75 (0.5-0.9) *10°/ml

C-reactive protein

2.8 (0.6-10.8) mg/dl

Other tumour localisation includes bladder, cavum nasi, liver, uterus, eye, jaw,
mouth, pleura, prostate. Other histology includes hepatocellular carcinoma, renal
cell carcinoma, sarcoma, urothelial carcinoma, clear renal cell carcinoma, small cell

carcinoma.
TNM, tumour—node—metastasis.
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Faecal calprotectin
Endoscopy, n (%)

765 (300-1870) mcg/g

IBD-like 74 (77.1)
CD-like 11 (14.9)
UC-like 35 (47.3)
IBD-unclassified 28 (37.8)

Microscopic colitis (macroscopically normal) 19 (19.8)

Indeterminate colitis 3(3.2)

Endoscopy in IBD-like patients, n (%)

Terminal ileum only 1(1.3)

Terminal ileum + colon (any site) 4 (5.4)

Right colon 2 (2.7)

Left colon 35 (47.3)

Entire colon 18 (24.3)

Rectum only 9 (12.2)

Unknown 5 (6.7)

Histology, n (%)

Intraepithelial lymphocytosis 31 (32.3)

Collagenous band thickening 14 (14.6)

Crypt abscesses/cryptitis 51 (53.1)

Apoptosis 20 (20.8)

Gland architectural abnormalities 25 (26.0)

Prominent eosinophilia 12 (12.5)

Basal lymphoplasmacytosis 0 (0)

Granulomas 0 (0)

Other 15 (15.6)

Other histological features include chronic inflammatory infiltrate, increased cellu-
larity, histiocyte aggregates.

CD, Crohn'’s disease; CTCAE, Common Terminology Criteria for Adverse Events; IBD,
inflammatory bowel disease; IQR, interquartile range; UC, ulcerative colitis.

Colitis treatment and study outcomes

Table 4 reports the first-, second-, and third-line therapies
for treating ICl-induced colitis. As a first line, systemic ste-
roids (prednisone or others) were by far the most pre-
scribed drugs (65, 67.7%), followed by oral budesonide (12,
12.5%). Of note, unspecified anti-diarrhoeal drugs were also
prescribed in 14 cases (14.6%), having a colitis grade 1 or 2
in most cases, while biologic therapy was never prescribed
as a first-line agent. Five patients with grade 1 colitis and
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Table 4. First-, second-, and third-line therapies for treating colitis

First-line, n (%)”
None 6 (6.3)

Systemic steroids 65 (67.7)
Oral budesonide 12 (12.5)
Anti-diarrhoeal drugs 14 (14.6)
5-aminosalicylates 5(5.2)
Second-line, n (%)”
None 50 (52.0)
Infliximab 15 (15.6)
Vedolizumab 2 (2.0)
Systemic steroids 11 (11.5)
Oral budesonide 4 (4.2)
Metronidazole 11 (11.5)
Total colectomy 1(1.0)

Third-line, n (%)*
None 66 (68.7)

Systemic steroids 3 (3.1)
Oral budesonide 3 (3.1)
Vedolizumab 2 (2.1)
Tacrolimus 2 (2.1)

“In some cases, more than one therapy was given to the same patient.

one patient with grade 2 colitis did not receive any treat-
ment at first. In 4/5 of these grade 1 colitis patients and in
the patient with grade 2 colitis, ICI was discontinued and
later recommenced. As a second-line (44 patients, 45.8%),
infliximab was the most prescribed drug (15, 15.6%), fol-
lowed by systemic steroids, vedolizumab (two cases), and
others. Total colectomy was carried out in one patient with
CTCAE grade 4 who was urgently admitted to hospital for
septic shock and colonic perforation. Only a minority of
patients (10, 10.4%) needed a third-line therapy. Overall,
only in 10 cases (10.4%) was a topical therapy given through
enemas (steroids or 5-amonosalicylates). ICl-induced colitis
led to hospitalisation in 37 cases (38.5%), and steroids were
given intravenously in 33 cases (89.2%). Supplementary
Table S2, available at https://doi.org/10.1016/j.esmoop.
2024.103632, cumulatively reports therapies stratified for
the different grades of colitis at onset.

Supplementary Table S3, available at https://doi.org/10.
1016/j.esmoop.2024.103632, shows the variation of C-
reactive protein and faecal calprotectin at different time
points (T0-3-6-9-12 months).

In 83/96 (86.4%) patients, the primary endpoint was
available (i.e. 12-month remission or last follow-up if death
occurred before 12 months); 13 patients were excluded
because the 12-month outcome was either unknown, un-
certain, or could not be retrieved. Clinical colitis remission
was reached in 31/83 (37.4%), as defined by the diarrhoea
CTCAE, with a rate of 47.7 per 100 person-years (upper and
lower 95% Cl bounds 33.5-67.8). At 12 months, most pa-
tients (55, 66.3%) were still on a therapy for treating ICl-
induced colitis. Within the observation period, ICI was
discontinued due to colitis in 66 patients (79.5%) and due to
other reasons (i.e. cancer progression, other adverse
events) in 8 patients (9.6%). The Kaplan—Meier clinical
remission-free survival estimate is shown in Figure 1.
Twelve-month steroid-free clinical remission was instead
reached in 13/83 (15.7%), with a rate of 20.0 per 100
person-years (upper and lower 95% Cl bounds 11.6-34.4).
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The Kaplan—Meier steroid-free clinical remission survival
estimate is shown in Supplementary Figure S1, available at
https://doi.org/10.1016/j.esmoop.2024.103632.

Supplementary Table S4, available at https://doi.org/10.
1016/j.esmoop.2024.103632, shows the covariate analyses
for predictors of lack of clinical remission at 12 months.
Pembrolizumab was borderline significantly associated with
a greater likelihood of reaching remission [hazard ratio (HR)
0.35, 95% CI 0.12-1.01, P = 0.051], while a CD-like pattern
to a greater likelihood of failing remission (HR 3.84, 95% ClI
1.16-12.69, P = 0.03). Figure 2A shows the Kaplan—Meier
remission-free estimate by Charlson Comorbidity Index
(<9 versus >9), by tumour stage (1-2 versus 3-4), and by
discontinuation of ICI (yes versus no), while Figure 2B shows
the Kaplan—Meier remission-free estimate by IBD-like pat-
terns (UC-like versus CD-like versus IBD-like unclassified), by
histopathological microscopic colitis pattern (lymphocytic
versus collagenous versus non-microscopic colitis features),
and by UC-/CD-like pattern versus microscopic colitis.
Notably, a significantly more favourable outcome (i.e.
reaching remission at 12 months) was noticed in patients
having histopathological signs of microscopic colitis
(regardless of the endoscopic appearance) versus those
who not having (P = 0.049), and in patients having micro-
scopic colitis (i.e. with no signs of endoscopic inflammation)
versus UC-/CD-like pattern (P = 0.014). Patients with an
IBD-like unclassified pattern had a borderline significant
(P = 0.064) better outcome than those with a UC- or CD-like
pattern. Discontinuing the ICI was not related to the 12-
month clinical remission (P = 0.483). Particularly, patients
who had resumed the ICI at 12 months (29 patients, 34.9%)
compared to those who had not (37 patients, 44.6%) did
not display a different outcome (P = 0.395).

Overall, 31 patients (32.3%) died at 12-month follow-up,
with a rate of 19.1 per 100 person-years (lower and upper
95% Cl bounds 11.1-32.8). The Kaplan—Meier survival esti-
mate is shown in Supplementary Figure S2, available at
https://doi.org/10.1016/j.esmoop.2024.103632. Among
these 31 patients, 22 (71.0%) died of cancer progression, 4
(12.9%) of ICI-induced colitis, and 5 (16.1%) of other causes.
Among the ‘other causes’, three septic shocks were reported,
potentially related to ICl-induced colitis or its treatment.

DISCUSSION

We have herein reported the 12-month clinical outcomes of
a multicentric, well-characterised, cohort of endoscopy- and
histopathology-confirmed ICl-induced colitis patients
enrolled across seven European countries, by clearly clas-
sifying them into IBD-like colitis or microscopic colitis.
Overall, these forms of colitis have a low mortality rate, but
12-month clinical remission is reached in only about one-
third of patients (37.4%), with a high need for long-term
therapy, and a very low steroid-free remission rate. Also,
some important predictors of remission emerged. All these
results are novel and have a valuable clinical significance.
Regarding the general clinical aspects, as expected,
considering the main ICI indications, the most common
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Kaplan—Meier clinical remission-free survival estimate
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Figure 1. Kaplan—Meier clinical remission-free survival estimate (at 12 months).

cancer types were lung cancer and melanoma skin cancer.
Additionally, most patients were either active or past
smokers, and a high prevalence of multimorbidity was
noticed. Overall, the prevalence of other immune-mediated
ICI-related adverse events was comparable to that reported
in the literature.”” Similarly, the median time of onset of
diarrhoea (4 months) is in line with other previously pub-
lished papers.”’” Most patients had a moderate-to-severe
diarrhoea, according to the CTCAE (>2; 86.5%), which
seems to be higher compared to the available literature,
and this may reflect the specific setting of enrolment, i.e. a
tertiary referral level. Faecal calprotectin was markedly
raised in almost all cases at colitis onset, with a median of
more than 700 pg/g; hence, similarly to IBD,%® this marker
may be considered useful for discriminating colonic causes
of diarrhoea while taking an ICl, and thus the need for a
colonoscopy. Surprisingly, despite the severity of colitis,
anaemia was rather rare, and C-reactive protein just slightly
increased. This corroborates the previous hypothesis that
the severity of colitis and the overall clinical picture may be
dissociated.?® In other terms, a severe form of colitis may be
present even in mildly symptomatic patients.

One of the most important results in terms of ICl-induced
colitis presentation is the deep characterisation of the
endoscopic and pathological features, which in many pre-
vious studies have been overlooked or not reported in all
patients. In roughly 80% of the cases, our patients displayed
endoscopic IBD-like features, more commonly UC-like, with
the left colon being the most common colonic portion
involved. On histopathology, granulomas, basal lympho-
plasmocytosis, and Paneth cell metaplasia were always
absent. Other pathological aspects, such as chronic
inflammation, cryptitis, and gland architectural abnormal-
ities, are certainly unspecific, although it is worth noting
quite a high prevalence of epithelial apoptotic bodies and
lamina propria eosinophilic infiltration. All these patholog-
ical features have been systematically reported only in a
very small series of eight patients treated with anti-PD-1
agents, in which the authors postulated that ICl-induced
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colitis may resemble graft-versus-host disease-related coli-
tis or other forms of drug-induced colitis.>°

Regarding therapy, steroids have been the most used
medications, while biological drugs, namely infliximab and
vedolizumab, have been rarely used. This finding raises two
important points. Firstly, the management of ICl-induced
colitis may be suboptimal across different European coun-
tries. In fact, according to the ESMO/ASCO guidelines and
AGA recommendations,”’ ™ despite a lack of solid evi-
dence, infliximab and vedolizumab,®' and even other bi-
ologics or small molecules, should be offered in case of
severe colitis.'”*° Instead, although promising,®* none of
our patients underwent faecal microbiota transplantation.
Secondly, systemic steroids might be over-used, and, sur-
prisingly, other drugs which have no evidence of effec-
tiveness in this setting, such as anti-diarrhoeal drugs or
mesalamine, were also prescribed. The sole, temporary
discontinuation of ICl was instead recommended only in a
minority of cases. Systemic steroid-sparing strategies are
strongly needed to allow patients to stay on ICI therapy,
which, in many cases, represents the last cancer therapeutic
chance. Considering that the 12-month clinical remission
was reached in less than half patients, and steroid-free
remission in an even smaller proportion of patients, this
clearly points at the need for large, prospective, rando-
mised clinical trials assessing the effectiveness of biologics
or other treatments. Standard management protocols and
therapeutic endpoints are also eagerly awaited as they
might improve important outcomes. Additionally, our data
raise some concerns about the potential lack of confidence
among oncologists in the use of biological therapies, such
as infliximab, vedolizumab, and others, with the need to
consult a gastroenterologist for guidance, as well as high-
light the possible concerns among gastroenterologists
about the safety of biologic treatments in oncological pa-
tients. For sure, these patients would be better managed by
a multidisciplinary team composed of oncologists and gas-
troenterologists who are expert in the management of ICI-
induced colitis.
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Figure 2. Kaplan-Meier remission-free curves according to different variables of interest. (A) Kaplan—Meier remission-free estimate by Charlson Comorbidity Index

(<9 versus >9), by tumour stage (1-2 versus 3-4),

and by discontinuation of immune checkpoint inhibitor (yes versus no). (B) Kaplan—Meier remission-free estimate

by I1BD-like patterns (UC-like versus CD-like versus IBD-like unclassified), by histopathological microscopic colitis pattern (lymphocytic versus collagenous versus non-

microscopic colitis features), and by UC-/CD-like pattern versus ‘pure’ microscopic colitis.

CD, Crohn’s disease; IBD, inflammatory bowel disease; UC, ulcerative colitis.

Regarding potential factors affecting clinical response,
IBD-like colitis, especially CD-like, had a worse prognosis.
These patients may therefore benefit from a timely and
more aggressive treatment. A novel, favourable, prognostic
factor emerged, i.e. the presence of intraepithelial
lymphocytosis and significant subepithelial collagen thick-
ening. These features may help stratify the risk of ongoing
colonic inflammation. Finally, the discontinuation of ICI did
not seem to be related to the 12-month clinical outcome.
Although this datum should be cautiously interpreted, it
could have important clinical implications. Further pro-
spective studies are needed to better identify those
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patients who may not discontinue the ICl or who may safely
restart an ICl after its discontinuation.

Indeed, our study has some limitations that should be
mentioned. Firstly, given the retrospective nature, we could
not retrieve more detailed data at intermediate time points.
Compared to other settings, we may have included here
more severe patients, thus justifying the rather low rate of
12-month clinical remission. Also, a more ambitious 12-
month goal could not be assessed, i.e. mucosal healing, as a
follow-up endoscopy was often missing; this could be
particularly important in those patients failing to reach a
clinical remission within that time frame. A detailed
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sub-analysis for the type of ICl and type of colitis treatment
could not be made either, due to the relatively small sample
size, and the endoscopy and pathology reports were not
centrally reviewed. Further, we could not retrieve precise
data about steroid doses, tapering modalities, and biologic
drugs regimens. Nevertheless, all our patients had a clear
endoscopic and histopathological diagnosis, and this is
certainly the major strength of this research since most of
the previously reported series are only based on symptoms.
By classifying this condition into microscopic colitis versus
IBD-like, relevant findings emerged. A larger prospective
study for confirming our data is currently ongoing.

Conclusion

To conclude, the long-term management of ICl-induced
colitis remains a challenge in clinical practice. Despite be-
ing considered and treated with protocols like that of ‘true’
IBD, our data and the available literature highlight that ICI-
induced colitis may be a distinct entity with an elusive
pathogenesis and uncertain natural history. The prognostic
factors found in our study, although need to be confirmed
on a larger scale, are key to optimising the management of
these patients and provide a solid background for designing
future research and guidelines. In future trials, steroid-free
clinical remission should be considered as a major endpoint.
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