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ABSTRACT

Checkpoint inhibitors have improved the survival of patients with advanced tumors and show
a manageable toxicity profile. However, auto-immune colitis remains a relevant side effect, and combi-
nations of anti-PD1/PDL1 and anti-CTLA-4 increase its incidence and severity. Here, we report the case of
a 50-year-old patient diagnosed with stage IV cervical cancer that relapsed following radical surgery,
external radiation/brachytherapy and standard chemotherapy. She was subsequently treated with
Nivolumab and Ipilimumab combination and developed grade 2 colitis presenting a dissociation
between endoscopic and pathological findings. At cycle 10 the patient reported grade 3 diarrhea and
abdominal discomfort, without blood or mucus in the stools. Immunotherapy was withheld and
a colonoscopy was performed, showing normal mucosa in the entire colon. Puzzlingly, histologic
evaluation of randomly sampled mucosal biopsy of the distal colon showed an intense intraepithelial
lymphocyte infiltration with crypt loss and some regenerating crypts with a few apoptotic bodies set in
a chronically inflamed lamina propria, consistent with the microscopic diagnosis of colitis. Treatment
with methylprednisolone 2 mg/kg was initiated which led to a decrease in the number of stools to grade
1. Additional investigations to exclude other causes of diarrhea rendered negative results. The patient
experienced a major partial response and, following the resolution of diarrhea, she was re-challenged
again with immunotherapy, with the reappearance of grade 2 diarrhea, leading to permanent immu-
notherapy interruption. We conclude and propose that performing random colonic biopsies should be
considered in cases of immune checkpoint-associated unexplained diarrhea, even when colonoscopy
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shows macroscopically normal colonic mucosa inflammatory lesions.

Introduction

Recurrent metastatic cervical cancer has a poor prognosis,
with a 5-year survival rate of 17%.' Recently, immune-
checkpoint inhibitors (ICPI) have emerged as an active treat-
ment option for a variety of human malignant diseases,”’
including metastatic cervical cancer.*” Several studies are
currently being conducted in this tumor type with promising
results.®”’

Immune-related adverse events (irAEs) have been exten-
sively reported during treatment with immune-checkpoint
inhibitors'®'" and include, among others, dermatitis, thyroi-
ditis, pneumonitis, colitis, myocarditis and hypophysitis.'*'?
Although there is not a clear relation between the type of
checkpoint inhibitor and the induction of irAEs, some toxi-
cities, such as hypophysitis and colitis, are found with a higher
prevalence among patients receiving anti-CTLA-4 mAb
agents, either as single agents or in combination with anti
PD1/PDLI inhibitors.'*'

As described in the literature, diarrhea associated with
anti-CTLA-4 therapy usually appears after 7-8 weeks from
the first infusion, while anti-PD1 associated diarrhea
usually onsets as late as 12-24 weeks following treatment
initiation.'*'> These diarrheas have been linked to

macroscopic and microscopic alterations similar to the
ones found on immune-mediated colitis.'® In general
terms, drug-induced microscopic colitis (MC) can be
grouped into two main categories, known as microscopic
colitis: collagenous and lymphocytic colitis, both of which
have a grossly normal endoscopic appearance and are
differentiated by histology.'” Both patterns are reported
in patients receiving immune-checkpoint inhibitors.
Interestingly, lymphocytic colitis has been related to
other autoimmune disorders, such as type I diabetes, thyr-
oid alterations or polyarthritis.'® Importantly, in the con-
text of microscopic colitis, the presence of diarrhea with
the absence of macroscopic signs of inflammation should
not discard a microscopic immune infiltration pattern.
Microscopic colitis is not usually associated with endo-
scopic or radiological alterations.

Here we report the case of a patient diagnosed with meta-
static cervical carcinoma treated with a combination of
Ipilimumab and Nivolumab who presented different irAEs,
including thyroiditis and pneumonitis. Interestingly, several
weeks after withholding Ipilimumab and switching to
Nivolumab monotherapy per protocol, while receiving
Nivolumab, the patient presented grade 3 diarrhea with
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microscopic colitis, despite showing a normal-appearing colo-
nic mucosa in the colonoscopy.

Case presentation

A 50-year-old woman without the previous medical history of
gastrointestinal pathology was diagnosed with cervical carci-
noma (T2N1MO) in April 2015. Radical surgery was performed
in June 2015 and subsequently she received adjuvant radiother-
apy using simultaneous integrated boost intensity-modulated
radiotherapy (SIB-IMRT) followed by brachytherapy. Between
August 17 and September 24, 2015, a total dose of 50.4 Gy
(1.8 Gy/fraction) to the pelvic lymph node chains and 58.8 Gy
(2.10 Gy/fraction) to the postsurgical high-risk area were admi-
nistered. In addition, a total dose of 12 Gy (6 Gy/2fractions) was
delivered using intracavitary high-dose-rate brachytherapy.
Simultaneously, six cycles of cisplatin 40 mg/m?*/week were
administered. Radiation therapy ended in October 2015 and
she started follow-up. In May 2016, a pelvic MRI and whole-
body CT showed recurrence in the vulva and multiple lymph
nodes. She was then treated with Paclitaxel 60 mg/m® and
Carboplatin AUC 1.5, showing clear disease progression at the
first evaluation performed 4 weeks later.

In March 2017, she was enrolled in a phase I-II clinical
trial'” and she received Nivolumab 1 mg/kg plus Ipilimumab
3 mg/kg every 3 weeks for four doses, followed by Nivolumab
240 mg every 2 weeks until progression or unacceptable
toxicity. After the first cycle (3 weeks), she developed grade
2 symptomatic thyroiditis, which required
Methylprednisolone 2 mg/kg, Metamizole/acetaminophen

for pain and beta-blockers to control hyperthyroidism-
associated signs. After cycle 2 (9 weeks), she presented symp-
tomatic grade2 pneumonitis. Methylprednisolone 2 mg/kg
was started based on the clinical trial protocol. The pneumo-
nitis resolved and Nivolumab was re-introduced 14 weeks
after completed the steroid tapering.

In the CT-SCAN performed 19 weeks after treatment onset,
the patient showed a partial response (80% decrease) by
RECIST 1.1 criteria, and she remained on treatment.
Following cycle 10 (29 weeks), she presented grade-2 colitis
due to grade-3 diarrhea (seven non-bloody stools per day over
baseline), abdominal pain and a total weight loss of 4 kg during
the diarrhea (31 weeks). Nivolumab was interrupted and infec-
tious colitis was ruled out after bacteriological, virological and
parasitological analyses of stools, including testing for
Clostridium difficile toxin. Upper digestive tract endoscopy
did not show any endoscopic abnormalities. However,
a colonoscopy showed macroscopically normal-appearing
mucosa in the whole length of the colon (Figure la and b).
Interestingly, severe lymphocytic colitis was observed in multi-
ple colonic biopsies. Hematoxylin-eosin staining and immuno-
histochemical staining showed an increased intraepithelial
infiltration of CD8+ lymphocytes (>10/100 enterocytes) with
a severe CD4+ and CD8+ lymphocytic infiltration in the lamina
propria (Figure lc-e).

As severe diarrhea persisted despite full-dose loperamide
and diet, methylprednisolone 2 mg/kg/day was started, lead-
ing to a decrease in the number of stools to grade 1 and
resolution of the colitis. After careful consideration of the
risks and benefits, and following thorough discussion with

Figure 1. (a and b) Endoscopic revealed grossly normal mucosa in patients treated with anti-PD-1 and anti-CTLA-4 combination mAbs. (c) Hematoxylin and Eosin
(H&E)-stained section of the colonic biopsy shows diffuse colitis with crypt atrophy and loss of crypts with residual inflamed lamina propria. A severe
lymphoplasmacytic infiltration of the lamina propria with increased intraepithelial lymphocytes and crypt epithelial cell apoptosis is seen. (d and e) A severe CD4
+ and CD8+ lymphocytic infiltration is seen in lamina propria. (e) Increased intraepithelial CD8+ lymphocytes (>10/100 enterocytes) and lymphocytic cryptitis are

observed.
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Cyclel (W1) Cycle2 (W6) Cycle3 (W14) Cycle10 (W29) Cycle11 (W35) EOT (W38)
" FUP
Tyrohiditis Pneumonitis Colitis Diarrhea
G2 (W3%) G2 (W9*) G2 (W31%) G2 (W36%)

Figure 2. Treatment schema and AEs during the clinical trial. Week of cycle administration (upper line) and week at the moment of toxicity (lower line). EOT: end of

treatment; FUP: follow up; G: grade; W:week; (*) Metilprednisolone.

the patient, Nivolumab was restarted after tapering steroids.
Grade 2 diarrhea recurred after 2 weeks and Nivolumab was
permanently discontinued (35 weeks) (Figure 2). The patient
remains in partial response (80% decrease) after 153 weeks
(3 years) of treatment initiation and is completely
asymptomatic.

Written informed consent was obtained from the patient
for publication of this case report and accompanying images,
in addition to the explicit permission from the Ethics
Committee of Clinica Universidad de Navarra and the spon-
sor of the clinical trial (Bristol Myers Squibb).

Discussion

Auto-immune colitis is a well-described complication of treat-
ment with immune-checkpoint inhibitors, and grades 3-4
episodes have been reported in up to 15.81%."°7>' Here, we
report a case of a patient presenting with an adenocarcinoma
of the cervix that relapsed following standard treatment with
radical surgery, external radiation, brachytherapy and che-
motherapy with carboplatin and paclitaxel. She started treat-
ment combination with Nivolumab and Ipilimumab and
developed grade 2 thyroiditis and pneumonitis, which
required treatment with steroids (metilprednisolone 1 mg/kg
weeks 3 to 6 and 9 to 13). After 19 weeks of treatment,
a major partial response was observed, but on week 31 she
progressed with diarrhea displaying a normal-appearing colo-
nic mucosa, with no signs of inflammation, in the colono-
scopy and a microscopic grade2 lymphocytic colitis.
Lymphocytic colitis was observed on all random distal colonic
biopsies. Treatment with steroids improved the diarrhea,
which relapsed following rechallenge with Nivolumab, leading
to permanent Nivolumab treatment discontinuation. The
patient remains in a major partial response after 3 years.

Even though this patient progressed with lymphocytic
colitis upon treatment with immune-checkpoint inhibitors,
other possible causes of colitis should be considered as the
role of previous surgery, external radiation, brachytherapy
and chemotherapy. Nevertheless, severe and even fatal cases
of acute and late-onset colitis associated with immune-
checkpoint inhibitor treatment have been reported in the
literature.”>* The clinical course of the patient, with
improvement after steroids and relapse upon rechallenge
with Nivolumab, and the histological finding of lymphocytic
colitis support the association between colitis and immune-
checkpoint inhibitor treatment, but nevertheless the impact of
previous therapy, either as a primary cause or as an associated
risk factor, cannot be ruled out.

Endoscopy and microscopic examination poignantly ren-
dered dissociated results in this case. This suggests that
infiltrating immune cells are capable of functionally dama-
ging the intestinal inner lining, causing diarrhea without
obvious ulcers or even milder signs of inflammation. We
interpret this dissociation as a result of different timing of
cellular changes and the translation to pathological impact
in the tissue architecture. The microstructural changes
likely precede the macroscopic alterations. It remains to
be seen what would have been the natural course of the
lesions if left untreated. Perhaps, macroscopic lesions
denoting inflammation would have appeared at a later
point. Also, there is a possibility that previous treatment
of the thyroiditis and pneumonitis with methylprednisolone
18 weeks before the diarrhea contributed to decrease the
inflammation, masking the presence of macroscopical
lesions. Despite some histopathological similarities between
microscopic colitis with and without prior exposure to
ICPIs, differences have been demonstrated in clinical pre-
sentations, disease courses and treatments between non-
ICPI-induced MC and ICPI-induced MC. ICPI-induced
MC has greater symptom severity and a more aggressive
disease course that requires more potent immunosuppres-
sive treatment regimens.>

This case highlights the potential for the development of
immune-related toxicity in patients treated with immunother-
apy combinations,'®'" including multiple irAEs affecting sev-
eral organs in a single patient. An important unresolved
question is which factors render certain patients more suscep-
tible to irAEs. Probably, several factors underlie this increased
risk, including genetic predisposition, microbiome*** and
perhaps subclinical pretreatment inflammation of the target
organ. Conversely, the correlation of irAE and clinical benefit
is weak at best*® and cannot be used as a predictor, even if in
this case our patient experienced a major and sustained
response. Another relevant observation confirmed by this
case is that treatment cessation and steroid treatment do not
seem to spoil clinical benefit.”>*’

The most important message for clinical practice from this
case is that autoimmune colitis would have remained undiag-
nosed unless random biopsies would have been obtained from
apparently healthy mucosa. Therefore, random obtention of
colonic biopsies should be considered in cases of unexplained
diarrhea in patients treated with immune checkpoint-
inhibitors, even if an experienced endoscopist fails to identify
alterations on a macroscopically normal-appearing mucosal
tissue, and especially in patients that have received previous
steroids, that may have contributed to mask macroscopic
inflammation.
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Abbreviations
irAEs Immune related adverse events
mAb Monoclonal antibodies.
SIB-IMRT  simultaneous integrated boost intensity-modulated radiotherapy
Gy gray
MRI Magnetic resonance image
CcT computer tomography
RECIST Response evaluation criteria in solid tumors
CTLA-4 Cytotoxic T-lymphocyte antigen-4

PD-1 Programmed cell death protein-1
PD-L1 Programmed cell death ligand-1
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