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Summary
Immune checkpoint inhibitors (ICPis) have revolutionised 
survival outcomes for cancer patients by bolstering anti-
tumour immunity. However, immune activation also 
occurs in non-cancer tissue, and a significant proportion 
of patients develop immune-mediated colitis, which 
can be fatal if not promptly recognised and managed. 
Diagnosis is often made by inflammation observed 
during lower gastrointestinal endoscopy. Little is known 
about microscopic inflammation (histological findings 
of inflammation in the absence of overt mucosal injury). 
Management strategies beyond the use of systemic 
corticosteroids, which incur a high burden of deleterious 
side effects, have not been extensively explored. We 
describe the cases of two cancer patients with ICPi-induced 
colitis who had isolated histoloigical features of colitis in 
the absence of macroscopic disease. Sustained clinical and 
histological remission was induced with the topical steroid 
preparation, beclometasone dipropionate (Clipper), with no 
adverse effects.

Background 
Immune check point inhibitors (ICPis)  including 
anti-PD-1 and anti-CTLA-4 antibodies, have trans-
formed outcomes for cancer patients, however, 
global  augmentation of the immune response 
is associated with an increased risk oftriggering 
immune mediated toxicity, including ICPi-induced 
colitis. ICPi-colitis, resembling some aspects of 
inflammatory bowel disease (IBD), is the most 
common reason for discontinuing ICPi therapy (up 
to 39% of patients),1 the  most common cause of 
severe toxicity2 and ICPi-related death.3 ICPi use is 
anticipated to increase exponentially, rendering an 
urgent need for the development of evidence-based 
treatment algorithms.

Management of ICPi-colitis typically involves 
systemic corticosteroids, with biologics (most 
commonly anti-TNF), used in refractory disease. 
However systemic corticosteroids are fraught with 
side effects including life-threatening infections.4 
There is an unmet need to identify effective anti-in-
flammatory agents with more favourable side effect 
profiles, which is especially pertinent in patients with 
additional comorbidities. Furthermore, there are 
theoretical concerns that prolonged, high-dose immu-
nosuppression could hamper anti-tumour immunity, 
although retrospective review of clinical trial data has 
failed to realise these concerns.5 

We describe the clinical, endoscopic and histo-
logical features of two ICPi treated patients who 
developed ICPi-colitis, but with isolated micro-
scopic disease, which is an emerging phenotype 
that is poorly characterised. Importantly, this is also 
the first description of successful treatment with 
Clipper (beclometasone dipropionate), which is a 
second-generation topical corticosteroid with fewer 
systemic side effects. The low cost, low toxicity and 
promising  efficacy of second generation topical 
corticosteroids renders them highly attractive treat-
ment options, and makes a case for assessing their 
potential further in prospective ICPi-colitis trials.

Case presentation
Patient 1
A 64-year-old woman diagnosed with metastatic 
melanoma had wide local excision of the cancer in 
her left cheek and lymph node dissection in the neck, 
but experienced recurrence 2 years later. Her medical 
history also included insulin dependent type  2 
diabetes, hypertension and hypothyroidism. She 
was started on anti-PD-1 therapy (pembrolizumab) 
and experienced drug-induced gastrointestinal (GI) 
toxicity 10 weeks after onset of therapy. Her symp-
toms included occasional mild lower cramping 
abdominal pain and intermittent non-bloody loose 
stool occurring up to eight times/day.  Apart from 
fatigue, she had no other associated symptoms.

Patient 2
A 78-year-old woman with a recent diagnosis of 
metastatic non-small cell lung cancer, who also had 
a history of hypertension, diverticular disease and 
chronic obstructive pulmonary disease  (COPD). 
She was started on combination anti-PD-1 and 
anti-CTLA-4 immunotherapy (nivolumab and ipili-
mumab) as part of the Checkmate 817 trial and 
experienced GI symptoms after 12 weeks. This 
included left-sided cramping abdominal pain and 
intermittent loose non-bloody stool up to four 
times/day. She had a reduced appetite but no weight 
loss and no other associated symptoms.

Patient 1
Blood tests at the time of her GI symptoms were 
unremarkable. Stool tests were negative for bacte-
rial infection. A faecal calprotectin was mildly 
raised at 62 µg/g.
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A flexible sigmoidoscopy was normal to the point of insertion 
(figure 1). Four rectosigmoid biopsies were taken which showed 
mild chronic inflammation of the lamina propria and cryptitis 
(figure 2A,B), with inflammation seen in all biopsies. There was 
no evidence of cytomegalovirus infection (CMV).

Patient 2
Blood tests showed a normal full blood count, and a mildly 
raised CRP of 11 (which was also present before ICPi therapy 
was commenced). Stool tests were negative for bacterial infec-
tion, Clostridium difficile and parasites. A faecal calprotectin was 
raised at 346 µg/g. An abdominal X-ray showed some prominent 
small bowel loops but was otherwise unremarkable.

A flexible sigmoidoscopy was normal to the point of insertion. 
Four rectosigmoid biopsies showed moderate chronic inflamma-
tion of the lamina propria, with flattening of the surface epithe-
lium and an increase in number of surface apoptotic bodies 
(figure  3A). Again, inflammation was seen in all biopsies and 
there was no evidence of CMV.

Treatment
Both patients received 5 mg of oral Clipper (beclometasone 
dipropionate) once  daily, for 4 weeks. They were not on any 
other immunosuppressive therapy.

Outcome and follow-up
Following initiation of Clipper therapy, clinical remission (cessa-
tion of diarrhoea and abdominal pain) occurred on day 3 in 
patient 1, and day 7 in patient 2.

Repeat flexible sigmoidoscopy was performed two weeks 
after completion of Clipper therapy, with four biopsies taken 
from the rectosigmoid junction. This showed resolution of 
histological inflammation in both patients (figure  2C  and 
figure 3B).

There were no treatment-related adverse events. Moreover, 
patient 1 who had a history of insulin dependent diabetes, 
reported stable blood sugar levels in contrast to a previous 
experience with systemic corticosteroids which had necessi-
tated medical input and alterations to her insulin regimen.

At 6 months follow-up, both patients remained in remission 
from colitis. Outcomes following resumption of ICPi post-IC-
Pi-colitis is an area of research still in its infancy. However, ICPi 
therapy was not resumed in either of our patients. Patient 1 
also had a history of previous ICPi-induced skin toxicity, and 
in the context of a good response to immunotherapy from a 
cancer point of view, ICPi therapy was suspended. Patient 2 
had previously experienced other immune-mediated toxic-
ities, including hepatitis and pneumonitis,  and in view of 
stable disease from a cancer perspective, she was kept under 
surveillance.

Discussion
Immune checkpoints such as CTLA-4 and PD-1, are regu-
latory molecules expressed by immune cells responsible for 
‘switching off ’ the immune system and are important for main-
taining tissue homeostasis. Antagonism of these inhibitory 
checkpoints with ICPis, trigger hyperactivation of immune 
cells with exaggerated effector responses, including signifi-
cant augmentation of anti-tumour immune responses. Conse-
quently, ICPis have revolutionised the treatment landscape for 
several cancers.6 Although ‘turbo-charged’ immune responses 
stimulate anti-tumour immunity, this comes at the cost of trig-
gering severe immune-mediated injury to non-cancer tissues. 
The most frequently occurring serious and life threatening 
of these includes severe diarrhoea/colitis, which affects up to 
44% of ICPi-treated patients.7 This is particularly common 
in combination therapy (anti-CTLA-4 and anti-PD-1),7 which 
offers the best chance of long-term survival for some cancers.1 
Manifestations include severe gut damage (mucosal ulcer-
ation, intestinal perforation), and disabling symptoms (diar-
rhoea, faecal incontinence, pain).8 There is a wide spectrum 

Figure 1  Endoscopic image of the sigmoid colon showing a normal 
appearance of the mucosa.

Figure 2  H&E stain of rectosigmoid mucosa in patient 1 showing 
mild acute and chronic inflammation with expansion of neutrophils and 
lymphocytes in the lamina propria (A) and infiltration of neutrophils into 
the crypts-cryptitis (B). Resolution of inflammation post-Clipper therapy 
(C).

Figure 3  H&E stain of rectosigmoid mucosa in patient 2 showing 
moderate acute and chronic inflammation with expansion of neutrophils 
and lymphocytes in the lamina propria, flattening of the surface 
epithelium (black arrow) and an increase in number of surface apoptotic 
bodies (A). Resolution of inflammation post-Clipper therapy (B).
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of histopathological findings including presence of intraep-
ithelial neutrophilic lymphocytes, crypt distortion, cryptitis, 
crypt abscesses, lymphoplasmacytosis, ulceration and apop-
totic bodies.9 10 The presence of epithelial apoptotic bodies, 
as evident in patient 2, also bears some resemblance to graft 
versus host disease (GvHD)11 although the density of apop-
totic bodies are more pronounced in GvHD and is typically 
accompanied by a mononuclear, rather than mixed inflamma-
tory infiltrate.

We report an emerging phenotype in two ICPi-treated patients 
who had macroscopically normal appearnces of the colon, but 
microscopic (histological) evidence of inflammation. This is 
distinct to endoscopically visible inflammation8 9 and micro-
scopic colitis (encompassing collagenous colitis and lymphocytic 
colitis), which have been described in this context.12 13 Our find-
ings reinforce the importance of performing colonic biopsies in 
all patients with suspected ICPi-colitis who have normal looking 
colonic mucosa at endoscopy. Further work is needed to deter-
mine if microscopic inflammation is a distinct phenotype, or an 
event that precedes development of macroscopically evident 
inflammation.

A limitation of this study was that patients were investigated 
with flexible sigmoidoscopy, and therefore could have missed 
isolated right sided colitis. However, in one observational study, 
38/39 patients with ICPi-colitis had inflammation affecting 
the rectosigmoid junction.8 Furthermore, the relative ease of 
accessing flexible sigmoidoscopy (cheaper, quicker without the 
need for oral bowel preparation) makes this investigation a prag-
matic and straightforward first line inverstigation. Nevertheless, 
persistent symptoms despite anti-inflammatory treatment should 
prompt consideration of full colonoscopic evaluation (which 
was not necessary in our patients due to their excellent response 
to treatment). 

Currently, management of ICPi-colitis is guided by the 
European Society of Medical Oncology  (ESMO), which uses 
the standardised Common Terminology Criteria for Adverse 
Events  (CTCAE) system to determine severity of GI toxicity 
and guide subsequent management.14 Accordingly, both patients 
would have normally received high-dose oral corticosteroids 
with a slow tapering regimen, associated with a high likelihood 
of side effects. However, we report clinical and histological 
remission induced by Clipper, a drug which is currently licensed 
for management of mild to moderate flares in ulcerative coli-
tis.15It is worth noting that our patients did not exhibit features 
of severe colitis and until emerging data informs otherwise, 
systemic corticosteroids are likely to remain the therapy of 
choice in this context.

Clipper is an oral controlled release preparation of beclometa-
sone dipropionate, a topical steroid that is slowly released in 
the distal small bowel and proximal colon where it provides 
coverage to the entire colon, and has minimal systemic absorp-
tion. This obviates the need for concurrent prescription of bone 
and gastric protection medication, as is often necessary with 
systemic corticosteroids.

In the context of diabetes, Clipper had added value for patient 
1, given previous challenges in managing her blood glucose during 
corticosteroid treatment. The potential to circumvent cortico-
steroids is highly appealing—not only because of the promise in 
reducing systemic corticosteroid-related morbidity and mortality, 
but the shorter treatment course associated with Clipper may 
permit timely resumption of anti-cancer therapy if required.

Learning points

►► The use of immune check point inhibitors (ICPis) is rising 
exponentially and clinicians will be increasingly faced with 
the management of their associated toxicities, including 
ICPi-colitis.

►► ICPi-colitis is an emerging mucosal gut disease which 
resembles some aspects of inflammatory bowel disease.

►► Every patient undergoing endoscopy for suspected ICPi-
colitis, should have colonic biopsies taken regardless of 
endoscopic findings.

►► ICPi-induced microscopic colitis  may be an under recognised 
and very treatable entity.

►► There may be a role for Clipper in inducing clinical and 
histological remission, thus obviating the need for systemic 
corticosteroids.
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