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ABSTRACT

As the use of immune checkpoint inhibitors for several
different malignancies becomes more mainstream, their
side-effect profile raises new challenges. In 2011, the
Food and Drug Administration approved the first check-
point inhibitor for the treatment of advanced melanoma,
and since then, checkpoint inhibitors have demonstrated
efficacy in many other tumor types. Given the frequent

use of immune checkpoint inhibitors in a wide range of
cancers today, the diagnosis and management of their
immune-mediated toxicities need special attention. One
of the most common is immune-mediated colitis. Workup
and management of immune-mediated colitis can be chal-
lenging and is the purpose of this review. The Oncologist
2020;25:197–202

KEY POINTS

• Rate of immune mediated colitis differ from different kind of immune checkpoint inhibitor treatment.
• To work up immune-mediated colitis, tests to rule out infectious etiologies of diarrhea, colonoscopy and abdominal

image will help to differentiate immune mediated colitis from colitis from other etiology.
• Patients with mild colitis can be managed with supportive therapies alone, but more severe cases may require immu-

nomodulators such as steroid. Refractory cases may require tumor necrosis factor (TNF) inhibitors, such as infliximab
in addition to steroid treatment.

CASE REPORT

Herein we present a case of a 51-year-old female with stage IIIC
melanoma of unknown primary origin who underwent tumor
resection of the medial left breast and adjuvant radiation
before receiving adjuvant pembrolizumab. Shortly thereafter,
her cancer progressed, involving a recurrence of malignancy in
her medial left breast, which also involved the left chest wall.
This recurrence was resected before the patient was enrolled
onto the ECOG1609 trial to receive adjuvant ipilimumab.

She received her first dose of intravenous (IV) ipilimumab
(10 mg/kg) on July 6, 2017, and then developed grade 1 diar-
rhea, which lasted for 1.5 weeks. The nonbloody diarrhea
was associated with intermittent nausea and lack of appetite.
She did not experience any fevers, chills, vomiting, abdominal
pain, cramps, or bloating. She was initially started on treat-
ment with loperamide at a dose of 2 mg by mouth as needed
but did not notice any improvement in her diarrhea. As a

result, the patient’s ipilimumab was put on hold, and treat-
ment with oral budesonide (9 mg daily) and lomotil
(diphenoxylate hydrochloride and atropine sulfate; 5 mg as
needed) was initiated. Her diarrhea subsequently improved
enough to be characterized as one loose stool daily. Her lab
test results were within normal limits, and as a result, her
ipilimumab treatment was restarted on August 4, 2017, but
at 3 mg/kg. After the third dose of ipilimumab on August 23,
2017, she again developed diarrhea, but this time it was a
grade 2. The patient was again treated with loperamide and
also underwent a computed tomography (CT) scan, which
showed several right lower quadrant bowel loops featuring
submucosal fat proliferation, vasa recta engorgement, and sev-
eral subcentimeter lymph nodes (Fig. 1A). Despite loperamide
treatment, her diarrhea increased to five stools daily and she
was started on oral prednisone at a dose of 80 mg on
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September 4, 2017. On September 5, 2017, her diarrhea
worsened and she reported having eight loose stools daily.
The patient presented to the emergency room and was started
on IV methylprednisolone (solumederol; 80 mg b.i.d.). Slowly,
her diarrhea began to improve, and her steroid treatment
was switched to oral prednisone at a dose of 80 mg twice
daily for 7 days, followed by a tapering dose. Unfortunately,

when the prednisone was decreased to 60 mg twice daily,
she developed persistent large-volume, watery diarrhea,
which occurred 1–2 times per day for 6 days. The decision
was then made to treat the patient with infliximab. She
received the first dose of IV infliximab (5 mg/kg) on
September 28, 2017. Her diarrhea resolved after the first
dose, and her treatment team was able to taper her off

Figure 1. Image findings in a patient with immune mediated colitis at initial presentation (A); image findings in this patient with a
recurrence of immune mediated colitis (B).
Abbreviation: CT, computed tomography.
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steroids. However, on November 15, 2017, the patient
again developed grade 1 diarrhea and nausea for 1 week.
She was restarted on prednisone but did not experience
any improvement in her symptoms. She was then given a
second dose of infliximab. Her diarrhea resolved after the
second dose of infliximab and she was tapered off predni-
sone entirely.

The patient underwent restaging scans on December
14, 2017, including CT C/A/P, which did not show any active
disease. However, magnetic resonance imaging showed two
new brain lesions; she underwent Cyberknife to both
lesions. She was monitored off-treatment from December
2017 through March 2018. She developed recurrent colitis
in March 2018, and on March 15, 2018, she had a CT scan,
which showed wall thickening of the cecum and ascending
colon with associated vascular engorgement and profusion
of nonpathologically enlarged lymph nodes (Fig. 1B). These
imaging results confirmed the patient’s diagnosis of
immunotherapy-associated colitis. She was restarted on 60
mg of prednisone daily, and the number of bowel move-
ments reduced to 1–2 times daily.

INTRODUCTION
Immunotherapy aims to unleash the immune response
against cancer cells. In the last several years, inhibition of
immune checkpoint proteins including programmed death
receptor-1 (PD-1), programmed death receptor ligand-1
(PD-L1), and cytotoxic T-lymphocyte-associated protein 4
(CTLA-4) have changed the landscape for immunotherapy.
PD-1 is expressed on activated T cells. When bound by PD-L1,
PD-1 causes T-cell exhaustion and a favorable environment for
tumor growth [1]. One mechanism of resistance to immune
surveillance in tumors is the expression and activation of the
PD-1/PD-L1 pathway. On the other hand, CTLA-4 is homolo-
gous to the T-cell costimulatory protein, CD28, and both
molecules bind to CD80 (B7-1) and CD86 (B7-2) on antigen-
presenting cells. CTLA-4 binds CD80 and CD86 with greater
affinity and avidity than CD28, thus enabling CTLA-4 to out-
compete CD28 for its ligands. CTLA-4 transmits an inhibitory
signal, whereas CD28 transmits a stimulatory signal to
T cells [2–4].

Ipilimumab, a monoclonal antibody targeting CTLA-4,
was the first agent approved by the Food and Drug Admin-
istration in 2011 for the treatment of unresectable mela-
noma [5]. Since that time, there has been an influx of
several agents targeting both pathways, including the
approved PD-1/PD-L1 inhibitors nivolumab, pembrolizumab,
atezolizumab, durvalumab, and avelumab, in addition to
several others still in development. As immunotherapy
becomes more integrated as the standard of care for sev-
eral different malignancies, it is important to focus on the
toxicities associated with this treatment. Immune check-
point proteins play an important role in healthy tissue, such
as peripheral tolerance and prevention of autoimmunity,
and for this reason it is not surprising that immune-related
adverse events (irAEs) are common side effects [6–8]. These
adverse events are often due to overactivation of the
immune system, causing activated T cells to infiltrate
healthy tissue [9]. This can occur at any point during a

patient’s treatment course, and the most commonly
observed irAEs are rash, colitis, pneumonitis, hepatitis,
nephritis, and endocrinopathies.

The incidence of irAEs reported in clinical trials is vari-
able. Much of this variability may be due to the lack of
consensus on the definition of an irAE, although more
recently there have been attempts to standardize the
classification of and grading criteria for irAEs. In clinical
trials, a 15% to 90% incidence of irAEs was reported (any
grade), and toxicities severe enough to require drug dis-
continuation and the initiation of immunosuppressive
medications occurred between 0.5% and 13% of the time
[10, 11].

For the purposes of this review, we will focus on
immunotherapy-induced colitis, the rate of which varies
between studies. When ipilimumab was used at a dose of
3 mg/kg, the rate of grade 3 or 4 diarrhea was 2.8%–
6.1% [12–14]. At higher doses of 10 mg/kg, grade 3 or 4
diarrhea occurred in 15%–16% of patients [13, 15]. During
PD-1 inhibitor therapy, the rate of immune-mediated diar-
rhea was approximately 19% [14], and grade 3 or 4 diar-
rhea was seen to occur at a rate of up to 2.2% [14]. The
rate of diarrhea increased when anti-PD-1 and anti-CTLA-4
therapies were combined, and increased further with
increasing doses of either or both of these combined
agents [14, 16, 17]. For example, when patients were
dosed with IV nivolumab and ipilimumab every 3 weeks for
four doses, the reported rate of grade 3 or 4 diarrhea was
4.3% for nivolumab at 3 mg/kg plus ipilimumab at 1 mg/kg
(N3I1); up to 14.9% for nivolumab at 1 mg/kg plus
ipilimumab at 3 mg/kg (N1I3); and 16.7% for nivolumab at
3 mg/kg plus ipilimumab at 3 mg/kg (N3I3). Each dosing
regimen was followed by nivolumab monotherapy at 3
mg/kg every 2 weeks until progression or toxicity, respec-
tively [17]. Colitis often presents 6 to 8 weeks after starting
immunotherapy and may lead to serious complications if left
untreated [18]. Often, patients with mild colitis can be man-
aged with supportive therapies alone, but more severe
cases may require immunomodulators such as steroids.
Refractory cases like the one presented here may
require tumor necrosis factor (TNF) inhibitors such as
infliximab in addition to steroid treatment [19]. Among
1,994 patients treated with nivolumab, 58 patients
(0.7%) were diagnosed with immune-mediated colitis,
and 91% of these patients received corticosteroids with
a median duration of steroid treatment of 23 days (1
day to 9.3 months). Among the 58 patients, 4 (7%)
received infliximab in addition to high-dose steroids, 43
(74%) had complete resolution of their diarrhea, and 17
(29%) had recurrent diarrhea after reinitiation of
nivolumab treatment (nivolumab package insert). The
incidence of immune-mediated colitis due to immune
checkpoint inhibitor therapy is unknown because it was
not reported whether patients had a history of underlying
inflammatory bowel disease (checkpoint inhibitor treatment
is currently contraindicated in patents with underlying
inflammatory or autoimmune disease). It is noteworthy
that immune-mediated colitis seems not to be linked to
other autoimmune toxicities, such as pneumonitis or
hepatitis.
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IMMUNOTHERAPY-INDUCED COLITIS

Common presenting symptoms of immunotherapy-induced
colitis include abdominal pain, diarrhea, blood or mucous in
stool, or ileus [11]. Given these nonspecific symptoms, it is
essential to rule out infectious etiologies of diarrhea includ-
ing Clostridium difficile, as well as other common bacterial
and parasitic pathogens. Of note, diarrhea may also be a
symptom of more severe bowel inflammation such as that
seen in enterocolitis. Usually, enterocolitis presents within
2 months of beginning checkpoint inhibitor therapy and is
characterized by abdominal pain, hematochezia, or ileus.

Imaging may include an upright abdominal film to rule
out perforation, but abdominal CT may be helpful to deter-
mine the diagnosis of colitis. In cases of more severe colitis
requiring hospitalization, an endoscopic evaluation of the
enteric tract should be considered in addition to consultation
with a gastroenterologist. During endoscopy, biopsies should
be taken to determine if there are inflammatory mucosal
changes present in order to definitively diagnose colitis. In
one study, investigators biopsied the colon and small bowel
of patients with CTLA-4 inhibitor–induced enterocolitis in
addition to newly diagnosed patients with ulcerative colitis,
and endoscopic results of the immunotherapy group showed
inflammatory mucosal changes similar to those seen with
severe inflammatory bowel disease [20].

Endoscopic characteristics of immune therapy-related
colitis are very diverse, and there are no validated scoring
systems. Common histological findings include an increase
in lamina propria cellularity, patchy neutrophilic infiltrate,
and in some cases, crypt abscesses. One research group
reported an association between endoscopic features and
the need for immune suppression beyond high-dose corti-
costeroids [21]. These endoscopic findings included the
presence of edematous and erythematous mucosa in addi-
tion to mucosal ulceration. These changes are often not as
severe as those observed in patients with ulcerative colitis
and are often more uniformly spread throughout the colon.
Interestingly, the study investigators found that the pres-
ence of ulcers and pancolitis in greater than three affected
colon segments predicted steroid-refractory colitis, perhaps
warranting immediate start of infliximab on colonoscopy. No
set of histopathological features was specific to any particu-
lar immune checkpoint inhibitor.

MECHANISM OF IMMUNE THERAPY–INDUCED COLITIS

The process of immune therapy-induced colitis is not fully
understood. Different mechanisms have been proposed. For
example, immune-related T-cell activation induced by
immune checkpoint inhibitors leads to the secretion of high
levels of CD4 T helper cells, cytokines, and cytolytic CD8
T-cell infiltration into tissues, possibly causing colitis [22].
Alternatively, for anti-CTLA-4 antibody treatment, the coli-
tis mechanism may involve immunosuppressive CD25+ CD4+
regulatory T cells (Tregs). These immunosuppressive Tregs
constitutively express high levels of CTLA-4, and increased
incidence of autoimmune disease was found in mice lacking
Tregs [23]. The lamina propria and epithelium of the colon
in anti-PD-1-induced colitis have been predominantly

characterized by CD8+ T cells and Tregs, whereas the lamina
propria of the colon in anti-CTLA-4-induced colitis has been
predominantly characterized by CD4+ T cells and high muco-
sal TNF-α concentrations [24]. Colitis related to anti-CTLA-4
treatment has features similar to graft-versus-host disease
[25]. It has been proposed that intestinal microflora antigens

Table 1. Adverse event grading for colitis according to the
National Cancer Institute’s Common Terminology Criteria
for Adverse Events, version 4

Grade Description Intervention

1 Asymptomatic; clinical or
diagnostic observations only

Intervention
not indicated

2 Abdominal pain; mucus
or blood in stool

3 Severe abdominal pain;
peritoneal signs

4 Life-threatening
consequences

Urgent intervention
indicated

5 Death

Table 2. Algorithm for treatment of colitis by grade

Grade Management

1 Fluid and electrolyte
replacement

Loperamide, diphenoxylate
hydrochloride, or atropine
sulfate

Colitis diet per the American
Dietetic Association

2 Same measures as grade 1

If diarrhea persists >3 days, start
oral corticosteroids (prednisone)
0.5–1 mg/kg/day tapered over
4–8 weeks

Consider addition of oral
budesonide, 9 mg daily, if no
improvement after 3 days

3–4 Start oral corticosteroids
(prednisone), 1–2 mg/kg/day

If severe symptoms: IV
methylprednisone, 2 mg/kg
twice a day for 1–2 days before
transitioning to oral
corticosteroids

Consider addition of oral
budesonide, 9 mg daily
Initiate slow tapering of oral
prednisone over 4–8 weeks

If steroid refractory, defined by
no improvement after 3–7 days
on IV corticosteroids, consider
infliximab treatment, 5 mg/kg as
a single dose. If there is no
improvement after 2 weeks,
consider one more dose.

Refractory
disease/perforation

Consider partial/total colectomy

Abbreviation: IV, intravenous.
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contribute to colitis and that therapeutics targeting the intes-
tinal microflora may prevent immune therapy–induced coli-
tis [26].

MANAGEMENT OF COLITIS

The Common Terminology Criteria for Adverse Events (CTCAE
version 4.03) are often used to define grades of diarrhea in
patients treated in clinical trials (Table 1). Diarrhea is generally
characterized by frequent and watery bowel movements, and
grade 1 diarrhea is defined as an increase of up to four stools
over baseline daily; grade 2 as between four and six stools
over baseline; grade 3 as greater than or equal to seven; grade
4 as life-threatening consequences; and grade 5 as death.
Treatment of colitis varies based on the severity of diarrhea as
defined by the CTCAE. Recommended treatment guidelines for
immune-mediated colitis can be found in Table 2. For grade 1
and 2 immune-mediated colitis or diarrhea, use of antimotility
agents such as loperamide, dephenoxylate/atropine, or tinc-
ture of opium is recommended. Additionally, dietary modifica-
tion following the American Dietetic Association guidelines is
often recommended. There is an emphasis on eating smaller
meals more frequently in addition to foods low in fiber. If
symptoms are stable but not improving after 3 days of these
interventions, enteric budesonide (9 mg daily) may be tried
[27]. For patients with grade 3 or 4 symptoms, or less severe
symptoms persisting for at least 7 days, treatment with sys-
temic steroids should be initiated. Depending on the severity
of diarrhea and the presence of electrolyte abnormalities,
either daily prednisone (1 to 2 mg/kg orally) or twice-daily
methylprednisolone (2 mg/kg IV) can be used.

For steroid-refractory colitis, intensified treatment with
other immunosuppressive medication is necessary. TNF-α has
been unequivocally validated as a therapeutic target in a vari-
ety of immune-mediated inflammatory disorders. Inhibition of
the TNF-α pathway can be achieved by several methods, and
the currently available approaches include monoclonal anti-
bodies (infliximab, adalimumab, and golimumab), either chi-
meric or humanized, a PEGylated anti-TNF-α biologic named
certolizumab pegol, and an IgG1-TNFR2 fusion protein named
etanercept [28]. Patients are usually considered steroid refrac-
tory if they do not improve after 3–7 days of IV corticosteroid
treatment [19, 29]. After 3 days of high-dose corticosteroids, it
is reasonable to initiate anti-TNF therapy with infliximab.
Infliximab works by blocking the ability of TNF to recruit neu-
trophils to the site of inflammation in the colon. Additionally,
the mechanism of action does not impact the efficacy of
immunotherapy, which is a major limitation of corticosteroids
[19]. Infliximab has been used in steroid-refractory colitis as a
rescue therapy to avoid colectomy [30]. Usually, infliximab at
an IV dose of 5 mg/kg every 2 weeks is used, and most
patients respond to a single dose of this medication [20]. On
average, responses are seen within 1 to 3 days of administra-
tion of infliximab. If no response is seen following the first
dose, it is reasonable to administer an additional dose of
infliximab 2 weeks after the first dose. Infliximab is con-
traindicated in the setting of intestinal perforation. Also,
there is an increased risk of reactivation of tuberculosis,
where relevant, with recurrent use of infliximab.

Given the interest in the role of interleukin 6 (IL-6) in
the pathology of Crohn’s disease and as a target for treat-
ment of inflammatory bowel disease [31, 32], the human-
ized anti-IL-6-receptor antibody tocilizumab has been
evaluated in nivolumab-induced colitis with some clinical
activity [33]. However, randomized trials are needed to bet-
ter elucidate the relative efficacy and safety of any new agent
in comparison with infliximab.

There are also some emerging data supporting the use
of the anti-integrin α4β7 antibody vedolizumab, which acts
by preventing the adhesion and migration of memory
T lymphocytes into the gut endothelium; this treatment has
been effective in some patients with enterocolitis refractory
to infliximab [34]. Fortunately, with the exception of endo-
crinopathies, the majority of irAEs can be reversed. It is
important to note that up to 12% of patients with colitis
may develop severe enterocolitis unresponsive to immuno-
suppressive therapy [25]. If this occurs, these individuals
may require a subtotal colectomy for bleeding, perforation,
or intractable diarrhea.

Immune toxicities do not appear to be easily preventable.
A randomized trial found that prophylactic budesonide dur-
ing immunotherapy did not prevent the development of
grade 2 diarrhea. In a phase II trial, 115 patients with
advanced melanoma were randomized to daily prophylactic
budesonide or placebo while being treated with ipilimumab
[35]. No difference in rate of grade ≥2 diarrhea was noted
between the two arms (32.7% vs. 35.0%). Therefore, prophy-
lactic budesonide is not recommended for routine use with
ipilimumab or PD-1/PD-L1 inhibitors. However, high-dose
budesonide (9–12 mg daily) did seem to be useful as a res-
cue therapy in patients with steroid-refractory diarrhea
[36]. High-dose budesonide is an attractive steroid-sparing
agent, but further studies of its efficacy in this setting are
needed. At this point, it should be noted that nonsteroidal
anti-inflammatory drugs (NSAIDs) are not recommended in
this setting because of an observed correlation between
NSAID use and the development of colitis [37].

CONCLUSION

Immune checkpoint inhibitors represent an emerging class of
therapy for a growing number of cancers. The use of these
drugs is associated with potent effects on several different
malignancies in addition to the potential for substantial toxic-
ity. Immune-mediated colitis remains a major side effect of
therapy, and much of our understanding is based on limited
data and extrapolation from other inflammatory disorders.
Patients who develop diarrhea while receiving immune check-
point inhibitors need to be assessed for immune-mediated
colitis. Patients with possible immune-mediated colitis need to
be monitored closely and treated with steroids, or infliximab if
they have colitis that is refractory to steroid treatment.
Immune colitis requires very early recognition and education
of patients on how to recognize the early signs; it requires
prompt and aggressive medical treatment to avoid grade 3
or 4 colitis, which can be life-threatening or lead to a cole-
ctomy. Patients should be encouraged to carry a card that
details their current treatment, management algorithm, and
physician contact information. Given the growing use of
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immunotherapy, priority should be given to the further study
of the pathogenesis of immune-mediated colitis and its asso-
ciated risk factors, as well as effective treatment options.
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