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ABSTRACT

Immune checkpoint inhibitors have transformed the treatment of cancer. Nonetheless, multiple immune-related adverse events
have been reported, including checkpoint inhibitor colitis. Severe colitis can be complicated by ileus, megacolon, intestinal perfo-
ration, and death. Current appropriate treatment includes steroids, followed by antitumor necrosis factor biologic therapy, inflix-
imab. Alternatively, vedolizumab and fecal microbiota transplantation have reported efficacy for refractory cases. In this study, we
present the first case report of a patient with steroid-refractory checkpoint inhibitor-induced colitis due to pembrolizumab for Stage
IV anaplastic thyroid carcinoma successfully treated with ustekinumab after failure of infliximab, vedolizumab, and fecal microbiota
transplantation. This may lead to a better understanding of treatment options for refractory checkpoint inhibitor colitis.

INTRODUCTION

Pembrolizumab is an immune checkpoint inhibitor or antineoplastic agent that inhibits programmed cell death protein 1 (PD1) activity
by attaching to the PD1 receptor on T cells to prevent binding to PD1 ligands (PDL1 and PDL2).1 The most common gastrointestinal
adverse effects include poor appetite, fatigue, nausea, stomatitis, diarrhea, and colitis.1 Adverse events are described based on the
Common Terminology Criteria for Adverse Events, a nomenclature that grades the severity of these events from grade 1 through 5.
Grade 1 is defined as asymptomatic or mild symptoms; grade 2 includes moderate symptoms; grade 3 involves severe or medically
significant disease but not immediately life-threatening; and there is significant morbidity and mortality in grade 4 and grade 5.2

Severe checkpoint inhibitor colitis (CIC) is managed with glucocorticoids, followed by infliximab or vedolizumab infusion.3 Fecal
microbiota transplantation (FMT) has been reported in case series for the treatment of refractory cases.4We present a case report of
refractory CIC treated with ustekinumab after treatment failure with the previously mentioned agents.

CASE REPORT

The patient was a 74-year-old man with a medical history significant for hypertension, hyperlipidemia, psoriatic arthritis, achalasia
requiringmultiple dilations, and Stage IV anaplastic thyroid carcinomawith total thyroidectomy on pembrolizumab, who presented to
the emergency department because of abdominal pain shortly after his ninth pembrolizumab infusion. Symptoms were associated 10
bowel movements per day with blood and mucus, urgency, and weight loss of 20 pounds in 2 months. There was no history of other
cancers nor inflammatory bowel disease (IBD). The patient also denied a family history of IBD or cancer. He was a former smoker (22
packs per year but quit when he was in his thirties). The patient had a history of Clostridium difficile infection treated with oral
vancomycin and previous esophagogastroduodenoscopy and colonoscopy 2 years before the presentation, both of which were normal.

On admission, the patient was hemodynamically stable and in no acute distress. The physical examination was normal, except for dry
mucousmembranes. The abdomenwas soft, nontender, and nondistended, and the rectal examinationwas negative for blood. Laboratory
studies were significant for leukopenia (3.943 103/mL), thrombocytopenia (1433 103/mL), and elevated fecal calprotectin levels (.2,000
mg/mg). Testing forC. difficile polymerase chain reaction and toxinwas negative. Abdominal and pelvic computed tomography scanwith
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contrast showed findings consistent with diffuse proctocolitis, and
the gastroenterology servicewas consulted. Thepatient underwent
sigmoidoscopy, which revealed diffuse severe inflammation
characterized by congestion (edema), erythema, friability, mucus,
and pseudomembranes (Figure 1). Pathology showed severely
active chronic colitis. Therefore, he was started on steroids (in-
travenous [IV] methylprednisolone at 1–2 mg/kg/d). Pem-
brolizumab was discontinued because of the severity of colitis,
which was determined as grade 4 Common Terminology Criteria
for Adverse Events. Colon biopsies from the sigmoidoscopy also
revealed cytomegalovirus inclusion bodies, and serum laboratory
testing detected low-grade viremia. The patient was treated with
IVganciclovir and then switched to oral valganciclovir for 6weeks,
with subsequent valganciclovir prophylaxis for 1 year. Owing to
the severity of colitis and lack of response to steroids, IV infliximab
infusion was initiated with minimal improvement.

The patient reported continued symptoms despite 3 infliximab
infusions and hydrocortisone enemas twice a day. Therefore,
vedolizumab was initiated with induction dosing, followed by
maintenance dosing every 8 weeks and subsequently increased to
every 4weeks because the response to treatmentwasminimal. The
patient still complained of lower abdominal pain related to mul-
tiple bowel movements, urgency with stool, and tenesmus. A re-
peat colonoscopy was performed, and the findings were similar to
the previous examination showing severe active colitis. There was
no evidence of C. difficile infection nor cytomegalovirus infection.

Owing to persistent severe checkpoint inhibitor-induced colitis
with lack of response to vedolizumab, FMT was performed at a

referral center.However, his symptoms continued, and subsequent
fecal calprotectin levels remained elevated (.1,000 mg/mg).

Two months after FMT, a colonoscopy showed inflammation
characterized by erosions, erythema, friability, granularity, loss
of vascularity, mucus, and shallow ulcerations in a continuous
and circumferential pattern in the entire colon with multiple
polyps (Figure 2). These findings were unchanged when results
were compared with previous examinations. Biopsies demon-
strated severely active chronic colitis, prominent crypt epithe-
lial apoptosis, and granulation tissue polyps.

The patient still complainedof persistent abdominal pain, urgency,
and painful defecation secondary to more distal disease. Different
treatment options were discussed with the patient, including
colectomy; however, he elected to exhaust all medical treatment
options. Therefore, decision was made to attempt treatment with
ustekinumab, an agent that blocks the protein interleukins (ILs) 12
and 23. He received the initial IV infusion, followed by sub-
cutaneous 90 mg injections. He also resumed prednisone 40 mg
daily, and after 2 weeks, the dosage was tapered by 5 mg weekly.

His initial response to ustekinumab was substantial, with clinical
symptom improvementof fecal urgency and frequency, aswell as a
significant decrease in fecal calprotectin from .1,000 mg/g (ab-
normal.120mg/g) to314mg/g after 8weeks anddown to135mg/
g after 6 months. Colonoscopy (Figure 3) after 6 months of uste-
kinumab therapy also showed significant improvement in colitis
with onlymildly erythematousmucosa seen in the descending and
sigmoid colon along with nonbleeding internal and external
hemorrhoids. Seven polyps less than 1 cm in size in the sigmoid
colon were resected, and biopsies were obtained. Pathology
reported mild chronic active colitis, and polyps were described as
inflammatory pseudopolyps with ulceration. He has remained in
clinical remission onmaintenance dosing of 45mg every 12weeks.

DISCUSSION

Immune checkpoint inhibitors have truly transformed the treat-
ment of cancer. However, these new therapy modalities have
brought with them significant adverse effects or immune-related
adverse eventswithCIC involving the gastrointestinal tract.5,6 The
true pathophysiology ofCIC is not fully understood; however, it is

Figure 1. Sigmoidoscopy showed diffuse severe inflammation, er-
ythema, mucus, and pseudomembranes on the descending colon.

Figure 2. Colonoscopy revealed inflammation in a continuous and circumferential pattern throughout the colon with multiple polyps.
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believed to be due to a proinflammatory status consequence of
infiltration of lymphocytes, hyperactivation, and proliferation of
T cells, in addition to gut microbiome interaction.3,7

CIC can present with diarrhea and/or colitis. Diarrhea severity
can be defined as grade 1, less than 4 stools per day above
baseline; grade 2 is 4–6 stools per day; grade 3 is more than 7
stools per day; and grade 4 includes life-threatening compli-
cations such as hemodynamic instability.7 Similarly, colitis can
be classified as grade 1, which is asymptomatic; grade 2 defined
as abdominal pain, mucus, and blood in stools; and grade 3
colitis incorporates severe pain, fever, and peritoneal signs.
Grade 4 exhibits life-threatening consequences such as bleed-
ing, ischemia, perforation, necrosis, and toxic megacolon, and
there is significant morbidity and mortality with grade 5 CIC.2,7

Underlying risk factors of CIC identified by a US-based pop-
ulation database include White race, age older than 65 years,
obesity, female sex, and a history of alcohol abuse.8 Diagnosis is
made using lower endoscopy with biopsies after other causes
such as infection have been excluded.3,7 In our case, the patient
presented with grade 3 diarrhea and grade 2 colitis. Despite
treatmentwith steroids, infliximab, vedolizumab, and evenFMT,
his follow-up colonoscopy and biopsies revealed severely active
chronic colitis with prominent crypt epithelial apoptosis.9

The incidence of CIC has been reported to be lower with PD1 and
PD1 ligand inhibitors when compared with CTLA4 inhibitors.3

Pembrolizumab has the lowest risk of CIC.3 According to previous
studies, the incidence of colitis varies between 0.7% and 31.6%.3,10,11

Ustekinumab, a p40 subunit antagonist of IL-12 and IL-23, is
known to be effective in inducing andmaintaining remission in
patients with IBD.12,13 With this difficult case, we report im-
proved clinical, endoscopic, and histopathologic response with
ustekinumab as a treatment option for refractory CIC and
propose further investigation to support this hypothesis.
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Figure 3. Colonoscopy observed a normal examined portion of the ascending and transverse colon. Sigmoid colon polyps were resected.
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