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Introduction
Differential diagnosis of enteropathies with villous at-
rophy (VA) unrelated to coeliac disease, defined as 
non-coeliac enteropathies (NCEs), is challenging. A wide 
variety of aetiologies, such as immune-mediated, in-
fectious, iatrogenic and lymphoproliferative disorders, 
should be considered.1,2 

Iatrogenic causes are amongst the most common ae-
tiologies for NCE, typically presenting with a severe ma-

labsorption syndrome, a variable degree of duodenal 
VA and negative coeliac serology.3–7 Iatrogenic causes 
include angiotensin receptor blockers, most commonly 
olmesartan, chemotherapy, radiotherapy, methotrexate, 
azathioprine, graft-versus-host disease and immuno-
modulators such as mycophenolate mofetil.1–8 

Immune-checkpoint inhibitors (ICIs) are a group of mon-
oclonal antibodies targeting specific molecules involved 
in the downregulation of cytotoxic T cells such as CTLA4, 
PD-1 and PD-L1. ICIs promote cytotoxic T cell survival and 
antitumour action and have therefore become part of 
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the standard of care for a wide range of cancers, revolu-
tionizing outcomes. However, immune-related adverse 
events are common side effects of these therapies 
and can affect different organs, including the gastro-
intestinal tract. Gastrointestinal toxicity manifests pre-
dominantly as an immune-mediated colitis mimicking  
inflammatory bowel disease and is well recognized.9–12 
On the contrary, adverse events involving the small 
bowel are less well studied and may be overlooked in 
clinical practice.13,14 

Herein, we describe two cases of enteropathy with VA 
due to ICIs, which may broaden the differential diagno-
sis of NCEs and may represent a pathogenetic model 
for the understanding of the molecular mechanisms in-
volved in these enteropathies. We also provide a nar-
rative review summarizing the current evidence on the 
adverse events of ICIs involving the small bowel.

Methods
Case report description
The description of case reports was made in accord-
ance with the CARE guidelines.

Literature search
English language articles were searched for in MEDLINE 
using the following strings: “immune checkpoint inhibi-
tors villous atrophy”, “coeliac disease checkpoint inhibi-
tor”, “ileitis checkpoint inhibitor” and “enteritis checkpoint 
inhibitor”. Articles describing patients with reported small 
bowel involvement due to treatment with ICIs for solid 
tumours were included and reviewed. 

Ethics
Both patients described in this paper gave written in-
formed consent to publish their data in anonymous 
form.

Case 1
In October 2020, a 65-year-old man treated for stage 
IV pulmonary adenocarcinoma with pembrolizumab 
(KEYTRUDA) 200 mg every 3 weeks since May 2019 was 
admitted to hospital in Pavia, Italy, due to a severe 
malabsorption syndrome. This was characterized by 
chronic diarrhoea, weight loss of 10 kg and marked hy-
poalbuminaemia (1.5 g/dL), which had started 3 months 
previously and had gradually worsened. The patient 
had developed severe hypothyroidism in August 2019 
as a side effect of pembrolizumab therapy and re-
quired high-dose levothyroxine replacement thera-
py (175 μg a day). He had also received radiotherapy  

(5 cycles with a total dose of 25 Gy) for bone lesions 
in the L3 vertebral body and left ilium in April 2019. A 
gastroscopy revealed markedly atrophic duodenal 
mucosa. Duodenal biopsies confirmed severe VA, 
crypt hyperplasia and normal count of intraepithelial 
lymphocytes (IELs) but increased eosinophilic count 
(Figure 1Ai–iii). The normal CD3+CD8+ phenotype of IELs 
was confirmed on flow cytometry. Periodic acid‑Schiff 
(PAS) staining was negative, thus excluding Whipple’s 
disease. IgA tissue transglutaminase and endomy-
sial antibodies were repeatedly negative whilst on a  
gluten-containing diet. HLA typing revealed DQ2.5/DQ5. 
Investigations for NCEs, including serum immunoglob-
ulin profile, antienterocyte antibodies, stool parasites, 
HIV testing and Quantiferon, were all negative. Faecal 
calprotectin was markedly increased (>3000 μg/kg). 
Colonoscopy revealed only three small (<1 cm) polyps 
but no other macroscopic lesions. Colonic biopsies 
were unremarkable. Ileal biopsies showed normal mu-
cosa. A capsule endoscopy was also scheduled but 
was cancelled after a failed patency capsule. The pa-
tient was started on budesonide 9 mg/day according  
to the Mayo Clinic open-capsule scheme15 with imme-
diate and complete resolution of diarrhoea, hypoalbu-
minaemia and weight loss. However, duodenal biopsy 
repeated after 4 months showed persistence of VA de-
spite a marked reduction of faecal calprotectin and clin-
ical remission. Because of progression of the oncologic 
disease (CT performed in April 2021), pembrolizumab 
was stopped and the patient was started on chemo-
therapy (pemetrexed/cisplatin). Another gastroscopy 
with duodenal biopsies performed in June 2021, 1 month 
after pembrolizumab withdrawal, showed initial histo-
logical architectural improvement and reduction of eo-
sinophilic count in the epithelium (Figure 1Bi–iii). Despite 
the complete resolution of intestinal symptoms, the pa-
tient passed away in July 2022 because of progression 
of the oncological disease.

Case 2
An 18-year-old woman who was diagnosed with au-
ricular melanoma in 2002 developed multifocal skele-
tal, small bowel and right adrenal metastases in May 
2017. She was therefore started on ipilimumab 270 mg 
and nivolumab 90 mg for 3 cycles in June 2017. She 
then developed severe chronic diarrhoea. Colonosco-
py revealed patchy macroscopic inflammation in the 
caecum, sigmoid colon and rectum. Colonic biopsies 
showed crypt abscesses and neutrophilic inflamma-
tion (Figure 2A,B). Ileal biopsies showed VA and chronic  
inflammation. Gastroscopy demonstrated hypotroph-
ic duodenal mucosa macroscopically. Duodenal biop-
sies revealed severe VA with crypt hyperplasia, crypt 
abscesses (with presence of a few apoptotic bodies), 
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Figure 1.  Duodenal histopathological features of case 1 at diagnosis and during follow-up.

(Ai) Duodenal biopsy at diagnosis showing severe villous atrophy, with normal intraepithelial lymphocyte count, as 
highlighted by CD3 staining (Aii) and increased eosinophilic count (Aiii). (Bi–iii) Duodenal biopsy performed 1 month after 
the suspension of pembrolizumab showing improvement of duodenal architecture with low-grade villous atrophy and 
resolution of eosinophilic mucosal infiltration.

and marked lymphoplasmacellular and neutrophilic 
infiltration of the lamina propria (Figure 2C,D). No vi-
ral inclusions, Giardia, other parasites or granuloma 
were found. HLA typing was DQ2 positive. The patient 
was started on systemic corticosteroids (IV methyl-
prednisolone, IV hydrocortisone and then prednisone) 
with resolution of diarrhoea. Upon tapering of pred-
nisone, symptoms recurred, prompting treatment with 
infliximab 5 mg/kg (2 doses, 2 weeks apart), with no 
further gastrointestinal symptoms. The patient then 
completed 2 years of nivolumab monotherapy with no 
further gastrointestinal events and excellent oncolog-
ical response (with the exception of two bone abnor-
malities not interpreted as disease recurrence). Given 
the persistent complete clinical remission, the pa-
tient refused to undergo follow-up gastroscopy and 
colonoscopy. Currently, the patient is alive and well  
(August 2021).

Review
Our literature search identified 19 case reports of patients 
with small bowel involvement. In 10 reports (Table 1),  
VA was present and developed during therapy with PD/
PD-L1 inhibitors for solid tumours.16–25 In the remaining 9 
(Table 2), patients developed small bowel involvement 

other than VA.26–34 Finally, we identified 2 single-centre 
retrospective case series reporting cases of small bow-
el involvement. In the first, 2 cases of enteropathy with 
VA are described and, in the second, 8 cases of coeli-
ac disease associated with ICIs and a further 9 cases of 
VA related to ICIs with negative tissue transglutaminase 
antibodies are reported.35,36 In the latter case series re-
porting 8 cases of coeliac disease related to ICIs, all had 
positive tissue transglutaminase antibodies (mean 121 
IU/mL) but duodenal biopsy was performed in only 6 of 
these patients, of which 5 had moderate-to-severe VA.36 
However, in these 2 case series, data for individual pa-
tients were not available and so we could only consider 
these patients as a group.

Patients who developed VA whilst on  
ICIs
All patients who developed VA whilst on ICIs present-
ed with diarrhoea. Weight loss was also frequently re-
ported. It is noteworthy that three of these patients also 
had positive coeliac antibodies (specified in Table 1). It 
is also remarkable that two patients presented with dif-
fuse ulceration of the duodenum as well as VA. Almost 
all patients had an increase in duodenal IELs count. 
Nine out of ten patients underwent colonoscopy, which 
did not reveal any visible lesions, though collagenous  
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colitis was detected in one patient on colon biopsies. 
Systemic corticosteroids were the mainstay of therapy 
in these patients. Although only three patients had pos-
itive coeliac antibodies and a fourth one had border-
line results, a gluten-free diet was initiated in 7 out of 10 
patients. Treatment with ICIs was suspended in half of 
patients. Rescue therapy with infliximab was required in 
one patient. Only one patient amongst those who devel-
oped VA was on combination therapy with ipilimumab/
nivolumab. 

Patients who developed small bowel 
involvement other than VA whilst on  
ICIs
Combination therapy with ipilimumab/nivolumab was 
much more common in patients who developed small 
bowel involvement other than VA whilst on ICIs than in 
those presenting with VA (6/9 versus 1/10). In these pa-
tients, diarrhoea was still the most common symptom,  

though the clinical picture was generally more se-
vere, in some cases presenting with life-threatening 
gastrointestinal bleeding or small bowel perforation. 
Small bowel ulcers were reported in all nine cases, 
with severity ranging from small aphthous ulcers to 
diffuse small bowel ulcers with small bowel perfo-
ration or massive gastrointestinal bleeding. Biopsy  
results excluding VA were reported for five of these 
patients, whilst this was not reported for the remaining 
four patients. Three of these patients required surgery 
and one patient required repeated endoscopic hae-
mostasis. Eight patients were treated with systemic 
steroids and four required rescue therapy with inflix-
imab (Table 2).

Discussion
Therapy with ICIs can lead to severe gastrointestinal side 
effects, which are mainly due to severe and potentially 

Figure 2.  Colonic (A, B) and duodenal (C, D) histopathological findings in patient 2.

(A) H&E ×200. Colonic biopsy showing acute colitis with crypt abscess and mild chronic 
inflammation. (B) H&E ×400. Colonic biopsy showing prominent crypt cell apoptosis 
resembling acute graft versus host disease. (C) H&E ×100. Duodenal biopsy showing 
total villus atrophy with acute and chronic inflammation. (D) H&E ×200. Duodenal biopsy 
showing flat mucosa with cryptitis and mild chronic inflammation. Note absence of 
intraepithelial lymphocytes in the surface epithelium.
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life-threatening forms of colitis mimicking inflammatory 
bowel disease.9–12 Although the term enterocolitis is usu-
ally adopted to indicate the major gastrointestinal side 
effects of ICIs,9–12 small bowel involvement can also oc-
cur.16–36 

Herein, we have described two patients with small bow-
el VA due to ICIs and negative coeliac serology. Very in-
terestingly, at diagnosis, both patients showed a normal 
intraepithelial lymphocyte count on duodenal biopsies 
and, in case 1, eosinophils in the duodenal mucosa 
were instead increased. In both patients, VA and clinical 
symptoms improved whilst on immunosuppressants 
and definitively resolved after suspending the thera-
py. As occurs with colonic involvement, we confirm that 
the use of steroids and infliximab can be useful to treat 
ICI side effects related to small bowel involvement. In 
particular, budesonide administered according to the 
Mayo Clinic open-capsule scheme appears to be an 
effective treatment as observed in patients with exten-
sive small bowel involvement due to refractory coeliac 
disease.15 The fact that the patient in case 2 did not un-
dergo a follow-up duodenal biopsy to ascertain histo-
logical recovery is a significant limitation. Nevertheless, 
given the complete well-being of the patient, it seems 
reasonable to assume that histological recovery also 
occurred. 

Our review of the literature has identified several points 
worth noting. Firstly, we identified two main clinical phe-
notypes of small bowel involvement related to ICIs. The 
first is characterized by an enteropathy with VA, either 
related or unrelated to coeliac disease, which generally 
occurred in patients on ICI monotherapy. The second 
group of patients was instead characterized by gener-
ally severe ulcerative enteritis, sometimes with massive 
gastrointestinal bleeding or small bowel perforation, 
but with no mention of VA. This latter group was most 
frequently on combination therapy with ipilimumab/
nivolumab and often required either rescue therapy 
with infliximab or surgery. No patients were reported to 
have died directly as a result of gastrointestinal toxicity 
of ICIs though, in one patient who died 2 months from 
onset, it may have contributed to a poor outcome. Fi-
nally, it appears that concomitant small bowel and 
colonic involvement is rare, though it should be kept in 
mind as a possibility, as suggested by the observations 
of case 2.

Patients with VA were frequently started on a gluten-free 
diet. However, in many of these patients, coeliac serol-
ogy was negative and, in others, only low levels of tis-
sue transglutaminase antibodies were detected with no 

confirmatory endomysial antibody testing performed. 
Regrettably, in most of these patients, HLA typing, which 
is very useful to exclude coeliac disease,1–3 was not avail-
able. Furthermore, even in the cases where the diagno-
sis of coeliac disease was certain beyond a doubt, it is 
unclear whether the disease was induced by ICIs, as it 
has been previously reported for other immune-related 
disorders,37 or if an underlying subclinical enteropathy 
was been exacerbated by ICIs, leading to overt clinical 
manifestations. This is an area warranting further inves-
tigation. 

We believe that these results can have important impli-
cations for patients on ICIs. Clinicians should maintain a 
high index of suspicion for ICI toxicity should these pa-
tients develop chronic diarrhoea. The possibility of co-
lonic or small bowel toxicity must be considered after 
the exclusion of major infectious causes for diarrhoea 
(Clostridium difficile, Salmonella, and other bacterial, 
parasitic or viral infections) and cancer progression. 
Moreover, we have shown here that small bowel involve-
ment frequently occurs in the absence of a concomi-
tant colonic involvement. Therefore, the possibility of a 
toxicity involving the small bowel must be considered, 
regardless of whether colonic involvement is present or 
not. Although the prevalence of immune-related toxicity 
on the small bowel in patients under treatment with ICIs 
is difficult to ascertain, timely recognition and treatment 
of a severe and potentially life-threatening malabsorp-
tion syndrome is nonetheless crucial for these patients 
with cancer. Therefore, we suggest that ICIs should be 
definitely included amongst the iatrogenic causes of 
NCEs. 

Although NCEs are usually burdened by poor prognosis, 
long-term outcomes of enteropathies due to identifiable 
and potentially reversible causes, including iatrogenic 
causes, are usually good in our clinical experience.3,4 Our 
review of the literature also supports this hypothesis as 
patients generally recovered from gastrointestinal toxic-
ity due to ICIs with appropriate treatment. 

Finally, we believe that these reports may help shed 
some light on the underlying molecular mechanisms 
leading to enteropathies characterized by VA and 
negative coeliac serology. Future perspectives also 
include a comprehensive study of the epidemiology 
of small bowel toxicity due to ICIs and the identifica-
tion of patients at higher risk of developing these side 
effects. Therefore, correct identification and targeted 
management of these enteropathies may help im-
prove the general conditions of these patients with 
cancer. 
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