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ABSTRACT

Background & Aims: While immune checkpoint inhibitors therapy (ICI) is exceedingly effective, these drugs
are associated with various immune-related adverse effects. As gastrointestinal, hepatic or pancreatic toxicity
becomes more common, various reports of rare adverse effects have emerged, leading to a significant clinical
and prognostic impact. We aimed to provide a systematic review of mainly case-reports on rare events, to
help physicians to make an accurate and fast diagnosis.

Methods: We performed a systematic review of the literature, using established MeSH terms: “immune
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checkpoint inhibitors”, “gastrointestinal tract’, “gastrointestinal diseases”, “liver”, “pancreas’, “nivolumab”,
“ipilimumab’, the subheadings “adverse effects”, “toxicity” and the supplementary concepts “pembrolizumab’,
“tremelimumab’, “atezolizumab’, “avelumab”, “durvalumab”, with defined inclusion criteria.

Results: From 419 manuscripts initially selected, 74 reports of rare adverse events were included in our review.
Special cases of neutrophilic gastritis, hemorrhagic gastritis, or even perforations were described at upper
digestive tract. Different types of colitis were found secondary to ICI such as pseudomembranous, granulomatous,
collagenous and microscopic colitis or even inflammatory bowel disease. In terms of liver toxicity, we found rare
reports of cholangitis, granulomatous hepatitis, lipodystrophy and hepatic sinusoidal obstruction syndrome.
Pancreas toxicity was rarely reported as severe pancreatitis, exocrine failure and diabetes mellitus.
Conclusion: Although a complete check-up of every organ at every routine visit may not be practical, focus
on symptoms, targeted laboratory and imaging testing may reveal rare organ damage. Raising awareness of the
uncommon toxicities related to the immunotherapy is essential, as some rare events can lead to fatal outcomes.

Key words: immune checkpoint inhibitors — gastrointestinal tract — adverse effects - side effects — liver -
pancreas.

Abbreviations: CMV: cytomegalovirus; CTLA-4: cytotoxic T-lymphocyte associated protein 4;
IBD: inflammatory bowel disease; ICI: immune checkpoint inhibitor; MRCP: magnetic resonance
cholangiopancreatography; PD-1: programmed cell death-1; PDL-1: programmed cell death ligand protein 1.

INTRODUCTION

inhibiting the development of the malignant tumor. Two main
immune checkpoint molecules that block anti-tumor immunity

The hypothesis that the
immune system could aid in the
combat against cancer has been
in existence since the 19" century
[1] and since then, the work of
scientists led to the approval of
the first immune checkpoint
inhibitor (ICI) for the treatment
of melanoma in 2011 [2]. In
the tumor microenvironment,
the checkpoint inhibitors block
the antitumor T cell mediated
defense mechanism, thus
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are known: one of them is cytotoxic T-lymphocyte associated
protein 4 (CTLA-4), the other is programmed cell death-1
(PD-1) and related to it programmed cell death ligand protein
1 (PDL-1). Recently, researchers have identified antibodies
that were able to inhibit these molecules, being useful in
treating different types of cancers. The anti-CTLA-4 antibodies
approved and used are ipilimumab and tremelimumab,
the anti-PD-1 inhibitors are represented by nivolumab and
pembrolizumab, and the PD-L1 inhibitors are atezolizumab,
avelumab and durvalumab [3, 4]. These monoclonal antibodies,
named ICIs, are efficient in treating melanoma, non-small
cell lung cancer, lymphomas and renal cancer. Compared
to the classical antineoplastic agents, ICIs are more efficient
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in treating neoplasia, by blocking the tumor growth and
prolonging the survival. Immune checkpoint inhibitors are
human or humanized IgG globulins. First ICI approved was
ipilimumab for metastatic melanoma treatment; further, it was
approved for metastatic colon cancer, renal cell carcinoma,
hepatocellular carcinoma and non-small cell lung cancer. The
first PD-1 inhibitor approved is represented by nivolumab, for
the treatment of metastatic melanoma and non-small cell lung
cancer, but also with proved efficacy in Hodgkin lymphoma,
hepatocellular carcinoma and metastatic renal carcinoma.
Pembrolizumab, another PD-1 inhibitor, is approved for the
treatment of melanoma, metastatic non-small cell lung cancer,
metastatic head, and neck squamous carcinoma. Recently,
PDLI ICISs, like atezolizumab, durvalumab and avelumab have
been approved in metastatic urothelial carcinomas [5-10].
Indications approved by the Food and Drug Administration
for ICIs treatment are summarized in Fig. 1 [11].

Immune checkpoint inhibitors toxicity can have multiple
side effects, namely dermatological, gastrointestinal, endocrine,
respiratory, cardiac, renal, ophthalmological, and neurological.
The mechanism of their toxicity is not completely understood,
but studies revealed differences between anti CTLA-4 and
anti-PD1 either in severity or location. For instance, colitis
is more severe in patients treated with anti CTLA-4, and in
general, the toxicities related to anti CTLA-4 are more severe
[12]. A study suggested the potential role of tertiary lymphoid
structures as predictors for immunotherapy, meaning that the
presence of tumor associated CD20 B cells together with CD8
T cells improved survival [13]. As the digestive toxicity is one
of the most prevalent, special attention needs to be paid to the
manifestations that are also rarely reported, but are more than
fearful, as they can end-up in a life-threatening event [14]. The
most important digestive toxicities are hepatic and gastro-
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intestinal, but the pancreas can also be involved. It is worth
mentioning that the prevalence of digestive toxicities is higher
in patients treated with anti-CTLA-4 (27-54%) [15] while
in anti-PD-1 is 19.2%. When using a combined therapy, the
toxicity reaches 44.1% [16]. Manifestation of gastrointestinal
side effects can happen at any time during treatment, but it is
more frequent in the first 6 to 8 weeks of initiation [17].

The main difference between conventional chemotherapy
and immunotherapy regarding the side effects is that while
chemotherapy leads to immunosuppression and cytotoxicity,
most adverse reactions related to ICI treatment are due to
immune activation [18]. Once toxicity occurs, special treatment
should be given, namely immunosuppressants and ICI therapy
should be discontinued for a while until reaching the symptoms
resolution, or should be stopped completely, depending on the
severity of the side effects. We provide a systematic review on
primarily case reports and case series of unusual or rare case
reports on toxicity associated with ICI treatment. Our aim is
to increase awareness of all the possible events that may occur
during cancer treatment, since some of them can even be fatal.
As the use of ICIs is significantly intensifying, physicians must
be aware of all possible side effects, including the rare ones, for
a proper diagnosis and management.

METHODS

Our study was completed following the Preferred Reporting
Items for Systematic Reviews and Meta-Analysis (PRISMA)
criteria. We performed a systematic literature search of
the PubMed database, using the MeSH terms: “immune
checkpoint inhibitors”, “gastrointestinal tract’, “gastrointestinal
diseases” “liver”, “pancreas”, “nivolumab”, “ipilimumab’, the

subheadings “adverse effects”, “toxicity” and the supplementary
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Fig. 1. Food and Drug Administration approved indications for checkpoint inhibitor therapy.

Reprinted with permission from [11].
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concepts “pembrolizumab’, “tremelimumab”, “atezolizumab”,
“avelumab”, “durvalumab’, in different combinations. The date
of the last search was 10 July 2021.

Our inclusion criteria were represented by 1) English
written studies; 2) case-reports or case series of cancer patients
treated with ICI; 3) a causal role between the administration of
ICI and the adverse effect was established; 4) the cases included
details about the type of cancer; type of ICI used; investigations
and diagnosis procedure; management of the adverse effect;
outcome of the patients; 5) the cases revealed unusual or rare
reports. Other types of studies besides case reports were also
included if they met the other criteria for inclusion. Three
separate reviewers assessed the studies for eligibility criteria.
All articles that did not meet the inclusion criteria listed above
were excluded. Since epidemiology studies on prevalence
and incidence of the rare side effects of ICI therapy on the
gastrointestinal tract, liver or pancreas are scarce, our review
inclusion process was based on the peer-review system of the

»

cases included that established them as “rare”, “unusual”.
RESULTS

The selection process is detailed in Fig. 2. Initially 419
studies were identified. After removing the duplicates, 379
studies remained for further analysis. A number of 186 studies
were excluded based on title and their abstract, leaving 190 to

be assessed for eligibility by full text reading. After assessment,
74 studies which comprised of predominantly case-reports,
remained eligible for inclusion. We found various rare case-
reports regarding the gastrointestinal tract, the liver and the
pancreas, with different outcomes from well-responders to
corticosteroids to fatal events; the reports are summarized in
Supplementary file.

Gastrointestinal Tract Toxicity

We found five cases of ulcerative esophagitis after
nivolumab, pembrolizumab, ipilimumab or durvalumab
therapy for different types of cancer [19-23], with patients
presenting different outcomes from well-responders to
corticosteroids to fatal events. Unusual cases of gastritis
were reported, such as steroid refractory [24] or neutrophilic
gastritis [25] under nivolumab therapy. Lymphocytic gastritis
(acute form at five years after introduction of ICI [26]),
[27] and cytomegalovirus (CMV) gastritis [28] induced by
pembrolizumab were reported. More severe cases such as
hemorrhagic gastritis [29] in a patient treated with nivolumab
or two cases of asymptomatic gastric perforation, one of them
leading to a life-threating event were also described [30, 31].
Celiac disease has been reported as a rare event; incidence of
0.05% after ICI treatment, most of cases with good symptom
resolution after dietary changes [32]. Another peculiar case,
of late onset asymptomatic gastro-duodenitis associated
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Fig. 2. PRISMA flow diagram for the systematic review
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with cholangitis, with good response to corticosteroids was
described in a melanoma patient following nivolumab therapy
[33].

Lower gastrointestinal tract rare adverse effects are well-
documented. Our search led us to various cases of severe
refractory enterocolitis that responded only to infliximab
therapy [34, 35] and a case of infliximab refractory colitis.
While cases of severe colitis associated with anti CTLA-3
therapy are rather frequent, severe cases after anti PD-1 therapy
are scarcely reported, with an incidence of only 0.4 % [36].
Some unusual cases of colitis were also described, such as
collagenous [37, 38], pseudomembranous [39], granulomatous
[40], microscopic colitis [41] or even inflammatory bowel
diseases (IBD) [42-44] due to different types of ICI.

A case of asymptomatic appendicitis after dual therapy
(nivolumab and ipilimumab) therapy [45] diagnosed through
aroutine positron emission tomography (PET) pointed out the
specter of immune related events that can be missed or only
diagnosed by chance; another interesting case described a small
bowel perforation due to fast tumor regression secondary to
nivolumab and ipilimumab treatment [46]. Other four cases of
patients under nivolumab, ipilimumab or atezolizumab therapy
developed small bowel perforation, a rare, but potentially
fatal event [47-50]. A single case reported the appearance
of eosinophilic enteritis in a melanoma patient under dual
therapy [51]; other types of enteritis that were rarely reported:
protein losing enteropathy [52], widespread enteropathy
[53], apoptotic enteropathy [54, 55]. Two cases of intestinal
pseudo-obstruction in patients treated with nivolumab or
pembrolizumab added to the diversity of side effects that can
occur [56, 57]. Two cases of myenteric plexus neuropathy after
dual therapy or single nivolumab treatment were reported, one
of the cases led to sepsis and death in a 66-year-old female
treated for Merkle cell carcinoma [58, 59].

Liver toxicity

Liver injury due to ICI treatment is usually described
as a hepatitis pattern, but ICI induced cholangitis was also
reported, as a rare side effect (0.05% prevalence) [60]. A
fatal case of sclerosing cholangitis caused by nivolumab
was described in a 77-year-old male who did not respond
to corticosteroids [60]. A single case of non-alcoholic fatty
liver disease and lipodystrophy also related to nivolumab
treatment was described [61]. A histopathological study on
the liver of a pembrolizumab treated patient revealed liver
injury with predominantly biliary damage [62], and another
clinicopathological study showed patterns of granulomatous
hepatitis, sclerosing cholangitis or lymphocytic duct injury,
adding to the spectrum of ICI induced liver injury, besides
hepatitis [63]. Additionally, other uncommon side effects
emerged, with only two case reports published, of hepatic
sinusoidal obstruction syndrome related to nivolumab
treatment [64, 65], and a case of vanishing bile duct syndrome
potentially related to pembrolizumab [66].

Pancreatic toxicity

Although pancreatic enzymes are commonly elevated in
ICI treated patients, pancreatitis is a rare event. It has also
been documented that PD-1 and PD-L1 inhibitors precipitate

diabetes in animal models; a review found a 0.9% prevalence of
treatment induced insulin-dependent diabetes [67]. We found
various reports of PD-1/PD-L1 induced diabetes mellitus
[68-74]. A peculiar presentation of pembrolizumab induced
pancreatitis was described as a small bowel perforation [75].
Few cases of ICI induced exocrine pancreatic insufficiency
pointed out that this diagnosis must be kept in mind in patients
presenting with diarrhea, since not all cases are caused by
colitis. A team of researchers also correlated pancreatic atrophy
with exocrine pancreatic insufficiency and diarrhea in this
category of patients [76].

DISCUSSION

Main upper gastrointestinal symptoms revealing toxicity in
IClI treated patients are anorexia, nausea, vomiting, abdominal
pain, abdominal bloating. Upper gastrointestinal symptoms
may be secondary to toxic immune damage of the stomach,
duodenum, or small bowel. Involvement of these organs may
occur within 1 or 2 months after starting the therapy, or later
in the course of therapy, after months or even years (the latest
ICI induced side effect our search found was after 5 years of
therapy [26]). Endoscopy may be of help in documenting
upper gastrointestinal involvement (inflammation, ulcers and
perforations in more severe cases). Treatment of gastrointestinal
symptoms consists of discontinuing immunotherapy until
symptom resolution, or continuing it, depending on the
case, and initiating corticosteroid therapy. Additionally, anti
TNF-alfa drugs, such as infliximab can be helpful in treating
gastrointestinal toxicity for patients who do not respond to
corticosteroids [78, 79]. Upper gastrointestinal adverse effects
are less common and poorly described, and it appears that they
are frequently related to PD-1 inhibitors, in contrast to lower
gastrointestinal side effects, which are reported in a third of
patients treated with CTLA-4 inhibitors [80, 81].

Five case reports described ulcerative esophagitis as a side-
effect after nivolumab, combined treatment with nivolumab
and ipilimumab, pembrolizumab or durvalumab therapy. The
cases had very different outcomes, two were rapidly improved
by corticosteroids [19, 20], one developed an esophageal
stenosis and responded to tocilizumab treatment [21] and,
unfortunately, a patient treated with pembrolizumab died [22].
Another patient treated with pembrolizumab who developed
esophagitis had complete resolution of symptomatology after
anti-PD-1 therapy cessation [23]. These outcomes reveal
the importance of diagnosis and prompt treatment of any
possible side-effect, as the same diagnosis can lead to different
outcomes, including life threating complications.

There are various cases of gastritis reported in literature
after ICI treatment, and while most of them responded
to corticosteroids, there were some of them refractory
to this therapy. A 16-year-old melanoma patient treated
with nivolumab developed steroid-refractory gastritis that
responded only to infliximab therapy [24]. Pembrolizumab
has been found to induce autoimmune gastritis in a melanoma
patient, five years after start of therapy [26] contributing to the
multitude of late-onset ICI related events. Pembrolizumab was
also incriminated in two unusual cases of lymphocytic gastritis
and CMV gastritis [27, 28], revealing a larger spectrum of
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histological findings in gastritis patients. The peculiarity of
CMV gastritis case is as well represented by an opportunistic
infection appearing in an immune-competent patient and the
need for ganciclovir therapy for ICI induced gastritis. The
authors presenting this case explained the paradox through the
immune reconstitution inflammatory syndrome that occurs
in patients with HIV infection or tuberculosis. It seems that
the PD/PD-L1 pathway impedes proper functioning of CD4
and CD8 T cells, thus permitting the virus to persist. When
blocking this pathway, there could be a boost in virus specific
T cell activity and consequently activate a latent infection.

A single case of neutrophilic gastritis associated to
nivolumab treatment was also described [25]. Another case
report of a 77-year-old male treated with nivolumab for
metastatic lung cancer raised awareness on an additional rare
type of gastritis associated with ICI treatment: hemorrhagic
gastritis [29]. In this case, treatment with prednisolone led to
the symptoms’ improvement. As the use of nivolumab becomes
more frequent, vigilance for such side effects is required.

A peculiar consequence was described in a 43-year-old
patient diagnosed with cutaneous melanoma treated with
nivolumab, i.e the development of late onset severe gastro-
duodenitis diagnosed by PET before any symptom would
have appeared (confirmed endoscopically as a grade 3 gastro-
duodenitis) and ten days later, she additionally developed a
grade 4 cholestasis that proved to be cholangitis after evaluation
through magnetic resonance cholangiopancreatography
(MRCP) and liver biopsy. The gastric symptoms responded well
to corticosteroids, but for cholangitis, an immune-suppression
intensification with mycophenolate mofetil or anti-TNF was
considered. Still, the treatment was not initiated because of a
systemic infection with Staphylococcus aureus [33].

The causal relation between ICI treatment and celiac
disease occurrence was not certainly proved [82, 83]. A cohort
study encompassing 377 melanoma patients undergoing ICI
treatment reported a 0.05 % incidence of celiac disease [32].
Immunotherapy induced celiac disease was proposed to be
defined as grade 2 toxicity, but questions remain whether
the disease is only triggered through ICI treatment or is
genuinely induced by immunotherapy; the recommendation
of the authors would be to suspect ICI induced celiac disease
if symptoms start shortly after cancer therapy initiation.
Fortunately, treatment in the cases reported was represented
by a gluten free diet, with no need for corticosteroids or
discontinuation of immunotherapy [80].

Alongside mild side effects that usually respond to
therapy and have no significant impact on the outcomes
of these patients, there are, unfortunately, rare cases with
severe and fatal events. Prompt diagnosis and therapy may
aid in improving consequences for this particular category
of patients. A life-threatening complication probably due
to tumoral flare from nivolumab therapy was described in
a patient with metastatic pulmonary adenocarcinoma. A
routine CT scan revealed gastric perforation; due to lack of
symptomatology, conservatory treatment was chosen, together
with discontinuation of immunotherapy [30]. Another similar
case of occult gastric perforation in a patient presenting
with abdominal pain was reported; the patient was under
bevacizumab, carboplatin, paclitaxel therapy, along with an
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PD-L1 inhibitor, namely, atezolizumab as third line treatment
for non-small-cell lung cancer. The authors suggested that
the gastrointestinal perforation was due to the synergistic
toxicity of the medications taken, a causal role for only one
of them being difficult to establish. The toxicity was fatal
for the patient, he died 4 weeks after diagnosis with massive
hematemesis. Although uncommon, hematemesis can be a
sign of gastric perforation; the authors pointed out that even
though immunotherapy was stopped, the perforation did not
heal, leading up to a massive hemorrhage finally, although
digestive hemorrhage is not commonly accompanying the
perforation [31].

Lower gastrointestinal symptoms which are frequently
reported in ICI treatment consist of diarrhea, constipation,
lower abdominal pain. Diarrhea is classified in four severity
grades from mild to very severe. Very severe forms may
evolve with perforations and hemorrhages. At colonoscopy
with biopsy, main findings are represented by intraepithelial
lymphocytes (CTLA-4 inhibitors), granulomas, atrophy and
even rupture of crypts (anti-PD1). Severe forms necessitate
fluids and electrolytes replacement and corticosteroids
treatment. In cases not responding to corticosteroids,
infliximab, mycophenolate mofetil or salicylates can be
useful. Microbiota transplants were reported as possibly
being helpful in severe cases, although there is scarce data
regarding this procedure for immune-related effects, and
only two cases reported, both successful in reducing the
symptomatology; more studies are required in order to make
a proper recommendation [79, 84].

Extensive reviews have shown that ICI treatment often leads
to colitis [85]. The ICI related colitis must be differentiated from
colitis of other etiologies: infections, inflammatory intestinal
diseases, graft versus host disease, drug induced or IBD. The
latter one may present similar findings at colonoscopy. Colitis
may be asymptomatic, but it can also clinically manifest with
mild symptoms (mild pain, pathological products in stool),
with severe symptoms (intense pain, peritonitis), or life
threatening [78].

Apart from the findings described above concerning the
lower gastrointestinal symptoms, rare events involving the
bowel have also been reported.

A 47-year-old patient with pulmonary adenocarcinoma
treated with nivolumab and ipilimumab developed severe
enterocolitis, refractory to first line treatment with corticosteroids.
Although colitis is one of the most common immune-related
adverse effects reported, severe cases are not common.
Eventually he was successfully treated with infliximab, with good
response [34]. Another case reported of a metastatic melanoma,
treated with the same combination therapy, also developed
corticosteroids refractory colitis that only improved after
infliximab treatment [35]. One case of an infliximab refractory
colitis was also described in a patient treated with nivolumab; in
follow up, the patient developed bowel perforation that required
total colectomy with terminal ileostomy; the patient eventually
died from sepsis 35 days after the colectomy was performed [36].
When speaking about ICI induced colitis, although the usual
histologic and endoscopic findings resemble that of the IBD,
there are also reports of some unusual cases such as collagenous
colitis after pembrolizumab and atezolizumab therapy [37, 38].
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A case of pseudomembranous colitis in a 57-year-old patient
with hepatocellular carcinoma was reported, contributing to
the constellation of different manifestations and endoscopic
findings that can occur with anti PD-1 therapy [39]. These cases
also highlight the importance of endoscopy in these patients. A
case of microscopic colitis induced by pembrolizumab proves
that ICI treatment might be included among other medications
associated with this disease and that this type of colitis should be
considered in the differential diagnosis of a patient presenting
with diarrhea that is under immunotherapy [41].

Inflammatory bowel disease responding to mesalazine
treatment was described in a 64-year-old male treated with
nivolumab. The diagnosis was made after colonoscopy and
histologic examination of the biopsies taken, which were
consistent with early stage IBDs. The late onset of the disease,
15 months after the beginning of the therapy underlines the
necessity for exhaustive evaluation of this category of patients,
keeping in mind that the adverse effects can also happen during
or even after cessation of therapy [42]. A team of researchers
pointed out the existence of other 9 cases of IBD after combined
treatment with nivolumab and metformin, pointing out the
need for further investigations [43]. The authors point out
that while little is known about the real adverse effects that are
caused by the combined treatment, a higher incidence of IBD
was detected in patients with diabetes mellitus and lung cancer
receiving this type of treatment. Given the fact that IBD can
significantly influence a patient’s quality of life, further studies
are needed to establish the causal role in the appearance of the
disease for both types of medication. Tremelimumab was also
found to induce IBD in different cancer treated patients [44].
Another team of researchers described a case of granulomatous
enterocolitis due to combined ipilimumab and nivolumab
treatment, which interestingly did not present with diarrhea,
but with hematochezia and fever, which eventually required
hemicolectomy [40].

A single case reported until now described the development
of eosinophilic enteritis in a melanoma patient treated with
dual therapy (nivolumab-+ipilimumab) [51]. Protein losing
enteropathy related to anti PD-1 therapy was described in
one case report; it led to ceasing the ICI treatment and only
providing supporting care [52]. Another case of widespread
enteropathy with nivolumab treatment was reported, leading
to drug discontinuation [53]. In this case, a lung cancer patient
presented with diarrhea, after more than 2 years of nivolumab
treatment. Colonic biopsies throughout the colon, including
the ileum, revealed the presence of collagenous colitis.
Nivolumab was stopped until symptomatology resolution,
and then started again. Shortly after, the patient developed
nausea and epigastric pain, and after thorough investigations,
the medical team concluded that the histologic probes were
consistent with iatrogenic duodenitis and colitis. The authors
pointed out that this is the first case reported of a widespread
immune infiltration in almost the entire bowel. Nivolumab
treatment was discontinued with complete symptom resolution
and no effect on the patient’s prognosis at a two-year follow-
up. Apoptotic enteropathy due to pembrolizumab was
additionally described [54]. The 62-year-old woman following
ICI treatment for lung cancer complained about epigastric
pain, nausea, diarrhea, 9 months after pembrolizumab was

started. Biopsies taken from the duodenum as well as the
colon were consistent with apoptotic induced enteropathy,
given the fact that epithelial apoptosis was predominant in all
the probes examined. Patient’s symptoms improved after drug
discontinuation. Other cases of enteritis were also reported
[55]. Physicians must be aware of the wide spectrum of
endoscopic and pathologic findings in this category of patients,
in order to properly diagnose and treat them.

A 40-year-old melanoma patient, following treatment
with nivolumab and ipilimumab has undergone surgery for
silent appendicitis; the diagnosis was made after a routine
PET scan, correlated with the biological evaluation. The case
revealed the large spectrum of immune-related adverse effects
that can even be missed or diagnosed by chance [45]. Another
interesting side effect involving the small bowel was reported
in a 56-year-old patient with metastatic melanoma, under
treatment with nivolumab and ipilimumab, who developed
small bowel perforation due to fast tumor regression after
immunotherapy, revealing the multitude of possibilities when
it comes to ICI related adverse effects [46]. We found other
four cases of nivolumab, ipilimumab or atezolizumab treated
patients that developed small bowel perforation due to ICI
treatment that were also reported in the literature [47-50]. A
62-year-old male receiving third line treatment with nivolumab
for lung adenocarcinoma developed intestinal pseudo-
obstruction; he responded to intravenous corticosteroids; the
case adds to the diversity of immune related side effects that
can appear [56]. An interesting case-report on a complication
related to ICI use revealed that physicians should be aware not
only of acute immune-related adverse events, but also of the
chronic ones. A 73-year-old female with metastatic gastro-
esophageal junction adenocarcinoma developed chronic
intestinal pseudo-obstruction, following treatment with
pembrolizumab. Paraneoplastic syndrome, inflammation or
infection were excluded. Her symptomatology persisted even
after discontinuation of treatment, leading to another two
presentations in the emergency unit for postprandial nausea
and vomiting, so a decision to stop cancer treatment until
resolution was taken [57]. There are only two cases in literature
mentioning this type of complication after ICI.

Regarding more severe cases related to the lower
gastrointestinal tract, a fatal case of myenteric plexus
neuropathy that led to gastrointestinal hypomotility, intestinal
perforation and eventually sepsis was described in a 66-year-
old female after a single dose of ipilimumab and nivolumab
for Merkle cell carcinoma [58]. The authors suggest that
late initiation of corticosteroids (day 22 after first symptom
occurred) may have contributed to the fatal consequence.
Intestinal paresis after ICI therapy was reported by the same
team of authors in another case: a patient who developed
severe constipation caused by myenteric ganglionitis after
ipilimumab, suggesting that cases of hypomotility need to
be closely investigated, since they can lead to potentially
irreversible outcomes [59].

The prevalence of hepatic toxicity varies between 6.4 and
7.1% depending on the type of ICI, being more frequent in
anti CTLA-4 treatment. When IClIs are used in combination,
toxicity can increase up to 30%, the most severe forms being
reported in up to 18.8% of patients [86, 87]. For instance,
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nivolumab may be hepatotoxic in up to 10% of cases, but if
associated with ipilimumab, up to one third of patients may
develop hepatotoxicity [88]. In general, hepatotoxicity occurs
one to three months after beginning the ICI therapy.

Hepatitis secondary to ICI treatment may be asymptomatic
or symptomatic, but most of the times it lacks symptoms,
the diagnosis being set on the increased level of serum
aminotransferases, or a cholestatic syndrome. If symptomatic,
fever, anorexia, jaundice, nausea, vomiting, abdominal pain,
hemorrhages are present. Differential diagnosis with other liver
diseases (secondary cancers, viral, alcohol or drug induced liver
disease) can be quite difficult; imaging methods are helpful for
the exclusion of liver metastasis or, in patients with cholestasis,
for the assessment of bile ducts and exclusion of an obstructive
jaundice due to stones or tumors [89, 90]. In this situation,
abdominal ultrasound or even MRCP can help the diagnosis.
Otherwise, in the majority of patients with mild forms, no
modifications will be noticed at the ultrasound. In severe
forms, the ultrasound can document liver enlargement, high
echogenicity with parenchymal attenuation, periportal edema
and reaction of local lymph nodes. The same modifications can
be described by a CT scan, but with a higher accuracy [90].

At present, a five-step grading system is in use for defining
the severity of liver toxicity, a system very useful in treating these
patients. Grade 1 includes asymptomatic patients with a slight
increase of aminotransferases and bilirubin. This mild form of
hepatitis does not require any treatment, and chemotherapy
should not be interrupted. Grade 2 includes patients with a 3-5
folds increase in aminotransferases. It may need corticosteroids
and temporary interruption of chemotherapy. Grade 3 hepatitis
is symptomatic, with marked elevation of aminotransferases
(5to 20 folds). Grade 4 is also symptomatic, with elevations of
more than 20 folds in serum aminotransferases. In these cases,
the National Cancer Network management guide recommends
discontinuing the ICI therapy and giving immunosuppressive
therapy (cortisone, mycophenolate mofetil, anti-thymocyte
globulin, tacrolimus [78, 91]. In severe cases, plasma exchange
may also by lifesaving.

Regarding rare hepatic side effects of checkpoint inhibitor
therapy, nivolumab induced cholangitis is one of them. A fatal
case of sclerosing cholangitis was reported in a 77-year-old male
who did not respond to corticosteroids; the authors suggested
that ICI treatment led to resistance to immunosuppressive
treatment besides the life-threating side effect [60].

A single case of nonalcoholic fatty liver disease (NAFLD)
and lipodystrophy was reported in a 45-year-old melanoma
patient receiving nivolumab. Although the exact causal role
was difficult to establish, the development of lipodystrophy and
then the appearance of NAFLD, with exclusion of other causes
for liver damage, led the authors to believe that this could be
a new side-effect of anti PD-1 therapy [61].

Pembrolizumab induced liver injury with predominantly
biliary damage was also recounted, with good response to
corticosteroids. The authors point out the importance of
liver biopsy in some cases, since for this patient, the damage
was not clear after biological and imaging evaluation:
investigators excluded all possible causes for liver injury, then
proceeded to computer tomography and MRCP which only
showed diffuse hepatomegaly and endoscopic retrograde
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cholangiopancreatography that excluded sclerosing cholangitis
[62]. To this effect, a clinicopathological study on 10 patients
treated with pembrolizumab or atezolizumab revealed the
existence of granulomatous hepatitis, sclerosing cholangitis
or lymphocytic duct injury; therefore, a large spectrum of
liver injury is associated with ICI therapy, besides hepatitis
[63]. The patients presented with markers of liver injury in
a median of 3.5 weeks after treatment with pembrolizumab
or atezolizumab was started, and only two patients presented
with high levels of IgG. All patients presented with elevated
hepatobiliary enzymes, although 4 were asymptomatic. Also,
of all 10 patients, antinuclear antibodies (1/80) were identified
in two of them. Two patients presented with abnormal findings
on liver imaging, namely diffuse cholangiopathy. There are no
clear indications for performing liver biopsy in patients with
suspected or confirmed ICI induced liver injury and histology
results are not always in harmony with clinical presentation.
Each case should be treated by a team of experts, and the
decision for a liver biopsy should be made if it benefits the
patient. A particularly rare side effect has also been reported
in the last year: two cases of hepatic sinusoidal obstruction
syndrome related to nivolumab treatment. A 66-year-
old female and a 65-year-old male, both with melanoma
undergoing nivolumab therapy, and both cases presenting
portal hypertension and ascites. A complete biochemical and
imaging work-up was performed, before carrying out the liver
biopsy, which eventually confirmed the diagnosis. The veno-
occlusive disease, in these cases, could be explained by the
infiltration of T-cells in the hepatocytes, causing obstruction
of the terminal hepatic venules and leading to symptoms of
portal hypertension. Although it is a rare cause of ascites, in
general, these cases highlight the need for a complete panel of
investigations for patients undertaking ICI treatment [64, 65].

A patient with metastatic renal cell carcinoma was treated
with pembrolizumab, but due to progression of the disease, he
received pazopanib, a tyrosine-kinase inhibitor. He developed
a vanishing bile duct syndrome which proved to be fatal. The
authors raised the question whether the previous treatment
with pembrolizumab might have contributed substantially to
the hepatotoxicity, especially considering its long half-life [66].

Pancreatitis due to ICI treatment is a rare event [92,93].
Its onset varies between 2 and 12 weeks from the start of the
therapy and a definite treatment is not available yet. A report
on a patient following nivolumab treatment for non-small lung
cancer found no changes of the pancreas in imagery methods
in the acute phase. The diagnosis of acute pancreatitis was
possible because of specific symptomatology and elevated
amylase and lipase serum levels. In day 41 after diagnosis, a
follow up MRCP was performed, revealing slight pancreatic
swelling. The authors suggested the theory that immune-related
pancreatitis could be a subacute event and imaging could be
inconclusive at presentation [68].

It has been documented that PD-1 and PD-LI inhibitors
precipitate diabetes in animal models [94] and a review
on patients under PD-1 or PD-L1 inhibitors found a 0.9 %
prevalence of treatment induced insulin-dependent diabetes
[67]. Marchand et. al [69] published an article revealing the
case of a 55-year-old patient treated with nivolumab who
developed severe pancreatic atrophy and fulminant diabetes



Rare digestive toxicities secondary to immune checkpoint inhibition therapy 513

mellitus, then proceeding to analyze 6 more cases of PD-1
inhibitor induces diabetes, in order to better understand the
pathophysiology involved in this particular side effect [70].
Pancreas volume was decreased from the start in 2 cases of
fulminant diabetes, and during follow-up, a gradual decrease
in volume was likewise observed in the other four cases of ICI
induced diabetes [71]. The basic mechanism behind this effect
is based on the disruption of inhibitory signals to T cells and
consequent intrusion of T cells within organs; this leads to an
immune-activated response that entirely abolishes beta cells
[72]. Byun et al. [73] retrospectively reviewed 18 patients with
PD-1/PD-L1 induced diabetes mellitus and proposed common
characteristics for this group: the onset of diabetes is abrupt, the
process appears to be irreversible, all patients develop pancreas
atrophy and those who have GADG65 positive antibodies
appear to develop diabetes early during treatment. Sometimes,
pancreas atrophy is accompanied by thyroid atrophy and
hypothyroidism and other immune adverse effects such as
immobilizing polyarthritis as was described in a 72-year-old
man with metastatic melanoma [74].

Rawson etal. [75] report the unusual case of a pembrolizumab
induced pancreatitis presenting as small bowel obstruction;
the diagnosis was made after surgery and histopathological
examination, which revealed significant damage to the
pancreas. The authors point out that the risks associated with
immunotherapy can be higher than realized, since some of them
are asymptomatic and remain undetected [75].

A case of diarrhea in a pembrolizumab treated patient
proved that not all cases are caused by colitis; in this case, it was
exocrine pancreatic insufficiency, developed after an episode of
autoimmune pancreatitis [76]. The case illustrates the necessity
of complete evaluation of these patients since pancreatitis was
not accompanied by specific symptoms [77].

CONCLUSIONS

The mechanism by which immunotherapy provides clinical
efficacy, by amplifying T-cell response against the tumor cells
leads to an imbalance of the immunological responses of the
body, subsequently precipitating the appearance of various
immune-related events. Gastro-intestinal toxicity related to ICI
treatments is increasing and can even be fatal, in some cases.
A keen insight into the pathologic mechanisms that can lead
to frequent and rare side effects, as well as knowledge of the
possible signs and symptoms are needed, in order to accurately
develop treatment guidelines. Certain side effects have a low
incidence, which makes it difficult to associate them with
checkpoint inhibitor therapy, but they represent major clinical
issues for both medical staftf and patients. Each of the severe
reactions mentioned above needed to be abundantly evaluated
before placing the right diagnosis, creating a burden on the
healthcare system, as well as diminishing life expectancy for
patients. This emphasizes the need for continuous research in
the field of common and rare side effects related ICI.
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