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Abstract

Background: Immune checkpoint inhibitors (ICIs) have now become standard of care treatment for many
malignancies. ICIs are associated with unique immune mediated adverse events (irAEs) due to dysregulation of
immune activation. As treatment with ICIs is becoming more common, rare irAEs are also being recognized. Here
we report a case of ICI-induced celiac disease.

Case: A 74-year-old Caucasian female with metastatic renal carcinoma received second line nivolumab (anti-PD1
antibody) after initial disease progression on sunitinib. Ipilimumab was added after she failed to respond to six
cycles of nivolumab monotherapy. One week after her first cycle of combination treatment, she presented with
nausea, vomiting, grade 1 diarrhea, and weight loss. She underwent endoscopy, which showed bile stasis in the
stomach, normal appearing stomach mucosa, and nonbleeding erythematous mucosa in the duodenal bulb.
Stomach biopsy showed moderate active chronic gastritis. Duodenal biopsy showed moderate chronic active
duodenitis with focal neutrophilic cryptitis, mucosal erosions, villous atrophy, mildly increased intraepithelial
lymphocytes, and moderate chronic inflammation in the lamina propria pathognomonic of celiac disease.
Symptoms improved with gluten-free diet, twice-daily omeprazole and anti-emetics and she was able to continue
on treatment.

Conclusions: There has been only one published case reporting ICI-induced celiac disease. Our case report
highlights a rare irAE (celiac disease) associated with ICI treatment. It is unclear whether the patient had previously
undiagnosed celiac disease or whether ICIs triggered her enteritis. Our patient was able to continue treatment with
ICIs with dietary modifications, suggesting correct diagnosis is critical for optimal patient outcome.
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Background
Immune checkpoint inhibitors have become a mainstay in
the treatment of metastatic malignancies, such as melan-
oma and lung cancer, as they increase the survival of pa-
tients who failed conventional therapies. Nivolumab is a
human monoclonal IgG4 antibody that inhibits the pro-
grammed death-1 (PD-1) pathway, which is an important
regulator of the induction and maintenance of peripheral
tolerance against malignant cells [1–3]. When a tumor cell
ligand binds the PD-1 receptor, a co-inhibitory molecule
expressed on T-cells, it down-regulates the cellular immune
response. Nivolumab restores T-cell immunity by interfer-
ing with co-inhibitory molecule induced T cell tolerance to

tumor cells. Ipilimumab is a human monoclonal IgG1k
antibody that blocks cytotoxic T-lymphocyte–associated
antigen 4 (CTLA-4). CTLA-4 is a T-cell co-inhibitory mol-
ecule that outcompetes the co-stimulatory molecule CD28
for binding to B7 on antigen-presenting cells, thereby
down-modulating cytotoxic T-cell function and allowing
cellular proliferation. Ipilimumab binds to CTLA-4, which
is induced on activated T cells preventing down-regulation
of cytotoxic T cell function. In addition, CTLA-4 is consti-
tutively expressed on regulatory T-cells, where the binding
of ipilimumab leads to antibody dependent cellular cytotox-
icity (ADCC), thereby eliminating a major immunosuppres-
sive factor in the tumor microenvironment [4].
While ICIs have revolutionized metastatic cancer

treatment, they produce unique immune-related adverse
events that include diarrhea and colitis. These side ef-
fects vary in time of onset, but typically occur after the
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first few doses of ICI. ICI enterocolitis can be most ef-
fectively managed when diagnosed early and immuno-
suppressive therapy is initiated within the first five days
of symptoms [4]. Unrecognized or undertreated ICI-in-
duced colitis can lead to bowel perforation and fatal out-
come [5]. The choice of immunosuppressive therapy
depends on the severity of irAE (grading is based on the
common terminology criteria for adverse events
(CTCAE) Version 5.0, 2017) [6]. For grade 1 diarrhea
(which is an increase of less than 4 stools per day over
the patient’s baseline), symptomatic treatment with lo-
peramide, rehydration, electrolytes substitution is ad-
vised. For grade 2 diarrhea, steroid therapy with either
budesonide or 1 mg/kg prednisone is recommended. In
cases of severe diarrhea (grade 3 and above), high dose
IV corticosteroids such as methylprednisolone or dexa-
methasone should be given. Grade 3 is defined as ≥7
stools per day over baseline and necessitating
hospitalization for IV fluids. If no improvement is seen
after 3–5 days of high dose steroids, a dose of infliximab
(IFX), a tumor necrosis factor-α (TNF-α) inhibitor, or
occasionally vedolizumab, an antibody to α4β7-integrin
which facilitates T-cell trafficking into the gut mucosa,
have been successfully used to achieve a clinical reso-
lution of the ICI-induced colitis [7–10].
As treatment with ICIs is becoming more common, rare

irAEs are also being recognized. While colitis is the main
cause of diarrhea in ICI-treated patients, here we report a
case of diarrhea due to ICI-induced celiac disease.

Case report
A 74-year-old Caucasian female with metastatic renal car-
cinoma received second line nivolumab after initial disease
progression on sunitinib. She experienced grade 1 AST/
ALT elevation and continued treatment. Ipilimumab was
added after she failed to respond to six cycles of nivolu-
mab monotherapy. One week after her first cycle of com-
bination treatment, she presented with nausea, vomiting,
and weight loss. She also had grade 1 diarrhea, which was
treated symptomatically with loperamide.
She underwent upper endoscopy, which showed bile

stasis in the stomach, normal appearing stomach mucosa,
and nonbleeding erythematous mucosa in the duodenal
bulb (Fig. 1). The second part of the duodenum showed
normal mucosa without abnormalities. Stomach biopsy
showed moderate active chronic gastritis. Giemsa stain for
Helicobacter Pylori was negative. Duodenal bulb biopsy
showed moderate chronic active duodenitis with focal
neutrophilic cryptitis, mucosal erosions, villous atrophy,
mildly increased intraepithelial lymphocytes, and moder-
ate chronic inflammation in the lamina propria, suggestive
of celiac disease (Fig. 2). Immunohistochemistry was per-
formed with antibodies against CD3, CD8, and CD56 to
rule out celiac disease because of villous atrophy. CD3

immunostains showed mildly increased intraepithelial T
cells, between twenty and thirty lymphocytes per hundred
epithelial nuclei in the villi, but not to the usual degree
seen in celiac disease (which is defined as having greater
than forty lymphocytes per hundred epithelial nuclei).
Stains were negative for increased CD8-positive T cells
and CD56-positive Natural Killer cells.
Serum tissue transglutaminase IgA antibody level was

elevated to 12 unit/mL (normal 0–3), which was diag-
nostic for celiac disease. The patient was started on a
gluten-free diet for celiac disease, omeprazole 40 mg by
mouth twice daily for gastritis, and the anti-emetics
ondansetron and metoclopramide as needed. Symptoms
improved, and she was able to continue on treatment.
The patient experienced a recurrence of symptoms, how-

ever, that was worse after each ICI infusion. Eight weeks
after her endoscopy, she was also started on budesonide 9
mg by mouth daily and prochlorperazine three times a day
with meals. Symptoms improved with budesonide. The pa-
tient also exhibited ICI-induced hypothyroidism and pan-
creatitis, with an increase in lipase from baseline 77 to 400.
She was treated with pancreatic enzymes and thyroid
replacement.
Interval imaging was concerning for progression of

disease, and the patient discontinued nivolumab and ipi-
limumab after receiving 4 cycles of combination therapy.
She continued gluten-free diet and was able to gain
weight. She was tapered off of budesonide over a period
of 6 months.

Discussion
Immune-checkpoints inhibitors have revolutionized the
treatment of metastatic malignancies; however, they can
trigger various organ-specific irAEs, such as nausea and
diarrhea, which can limit their use even with evidence of
regression of the underlying malignancy. One third of

Fig. 1 Endoscopic Picture of Duodenum. Inflammation in the
duodenal bulb with non-bleeding erythematous mucosa
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patients treated with ipilimumab, an anti-CTLA-4 anti-
body, develop diarrhea and 16% of patients will go on to
develop severe colitis, which can lead to perforations
(0.5%) and/or colectomy [4, 11]. Nivolumab, an anti-PD-
1 antibody, causes diarrhea in 8–19% of patients, of
whom only 1% experience grade 3 or 4 diarrhea [5, 12,
13]. Patients treated with a combination of ipilimumab
and nivolumab have a 44% chance of developing diar-
rhea, with grade 3 diarrhea accounting for 20% of all
cases [12]. Typically, the onset of diarrhea occurs 6
weeks after initiation of treatment, but can be delayed
up to 6months after the last dose of ICI [13]. Patients
can also experience other irAEs separately or concomi-
tantly, such as thyroiditis, myositis, and hepatitis, which
suggests a systemic auto-immune like reaction to ICIs.
While colitis is the most common cause of diarrhea in

the ICI-treated patient, alternative etiologies of diarrhea
must also be considered. There has been only one pub-
lished case reporting ICI-induced celiac disease due to

ipilimumab [14]. Our case report highlights a rare irAE, ce-
liac disease, associated with ICI treatment. It is unclear
whether the patient had previously undiagnosed celiac dis-
ease or whether ICIs triggered her enteritis, but the patient
was asymptomatic prior to initiation of ICI. Given that she
also exhibited other well-characterized concomitant irAEs
such as pancreatitis and hypothyroidism, we suspect that
her celiac disease was triggered by ICIs. The initiation of
ipilimumab in particular seemed to trigger her symptoms,
which is in concordance with the literature that has shown
the strong immunogenic effects of ipilimumab compared
to other ICIs. The patient’s celiac diagnosis was coinciden-
tal; given that her diarrhea was of a lower grade, she was
treated symptomatically with loperamide. Upper endoscopy
was mainly performed for her nausea and vomiting.
The pathogenesis of celiac disease is due to gluten-me-

diated activation of intestinal CD4+ T cells in the lamina
propria. Gliadin peptides from gluten are converted by
tissue transglutaminase (TTG) to a form that increases

a

b

Fig. 2 Duodenal biopsy. a. Villous atrophy (black arrow) and chronic inflammation in the lamina propria with diffuse intraepithelial lymphocytosis
(white arrow). b. Mucosal erosions (black arrows)
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their affinity for HLA-DQ2 and HLA-DQ8 molecules
and results in enhanced antigen presentation. Antigen
presenting cells activate CD4+ T-helper cells in the lam-
ina propria, causing expansion of cells that produce anti-
bodies to gliadin and TTG [15]. The histologic
hallmarks of celiac disease on small bowel biopsies are
intraepithelial lymphocytosis, lymphoplasmacytic inflam-
mation of the lamina propria, villous atrophy, and crypt
hyperplasia [16].
While the pathogenesis of immune-mediated colitis

is not well understood, CTLA-4 blockade leads to T-
cell activation that increases secretion of CD4 T-
helper cell cytokines and cytolytic CD8 T-cell tissue
infiltration [17]. In contrast to celiac disease, ICI-in-
duced colitis usually presents with an array of histo-
logic findings. Usually biopsies demonstrate features
of acute active colitis such as intraepithelial neutro-
philic infiltrates or crypt abscesses, increased mono-
nuclear cells in the lamina propria [18]. Both celiac
disease and ICI colitis show increased apoptotic cells
in crypts. Interestingly a subset of ICI colitis patients
may demonstrate intraepithelial or basal lymphocytes,
excess plasma cells in the lamina propria, and
lymphocytic cryptitis on colonic biopsy, which is
more consistent with findings in chronic colitis [19].
As histologic features may overlap, clinical features are

crucial for differentiation of distinct diseases. This pa-
tient tested positive for tissue transglutaminase anti-
bodies; the serum ELISA anti-TTG test has 93%
sensitivity and 98% specificity for a celiac diagnosis [15].
Typically celiac disease is diagnosed by biopsy when
there are greater than forty lymphocytes per hundred
epithelial nuclei in the villi. Thus, although the patient’s
histology showed less than thirty lymphocytes per hun-
dred epithelial nuclei, a diagnosis of early celiac disease
can be made in conjunction with a positive serology.
Gastroenterologists must consider histologic and endo-
scopic features, clinical symptoms, and laboratory find-
ings such as celiac serology and genetic testing to arrive
at the correct diagnosis.
Our patient was able to continue treatment with

ICIs with dietary modifications, suggesting correct
diagnosis is critical for optimal patient outcome. As
highlighted by this case, active inflammation can
affect the small bowel and/or upper GI tract alone.
For a patient with symptomatic diarrhea, evaluation
shouldn’t be limited to colonoscopy alone, and biop-
sies should be done to look for microscopic evidence
of inflammation even if the mucosa of the GI appears
normal.
Both early recognition and initiation of the appropriate

treatment of irAEs are crucial to relieve symptoms, avoid
complications, and when indicated enable continued ICI
therapy. While enterocolitis is by far the most common

cause of diarrhea, we here report a case of celiac disease
induced by ICI therapy. In a patient with symptomatic
diarrhea following initiation of ICIs, infectious pathology
should be ruled out followed by initiation of systemic
corticosteroids. In patients with unusual features and/or
failure to respond to steroid treatment, consideration
should be given to a full endoscopic work up including a
colonoscopy and exam of the terminal ileum and an
upper endoscopy with biopsies in order to discern the
underlying etiology. This case of ICI-induced celiac dis-
ease demonstrates that multidisciplinary collaboration
among oncologists, gastroenterologists, and pathologists
is crucial for correct diagnosis and treatment.
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