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Abstract

Immune checkpoint inhibitors (ICls) have been used as immunotherapeutic agents in several
malignancies because of their ability to modify the T cell-mediated response against tumor
cells. Dual checkpoint inhibition improves remission rates in patients with metastatic mela-
noma compared to monotherapy. However, a higher incidence of toxicity, including immune-
related colitis, has been reported before. A 54-year-old female was diagnosed with malignant
melanoma on her left upper arm. Because of progressive metastatic disease, a rescue therapy
with nivolumab (Opdivo®) 1 mg/kg and ipilimumab (Yervoy®) 3 mg/kg was initiated and a
clinical and radiological remission was achieved. Two weeks after completing the third cycle of
the ICl therapy, the patient presented with persistent hemorrhagic diarrhea, nausea and ab-
dominal pain. A diagnostic colonoscopy revealed multiple ulcerative lesions and hemorrhagic
colitis of the sigmoid and rectum. Due to the ongoing treatment with nivolumab and ipili-
mumab, the diagnosis of a checkpoint inhibitor-induced colitis was made and
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immunosuppression with local and systemic steroids, such as mesalazine was initiated. In order
to achieve a long-lasting steroids reduction, we decided to start with infliximab (Remicade®

5 mg/kg body weight i.v. every 2 weeks). Clinical remission was achieved and prednisolone
could be subsequently discontinued. Infliximab, in combination with mesalazine, could suc-
cessfully induce a long-lasting remission without steroids. The treatment of ICI-induced colitis
did not lead to a reoccurrence of malignant melanoma after 2 years of follow-up.

© 2020 The Author(s)
Published by S. Karger AG, Basel

Introduction

Immune checkpoint inhibitors (ICIs) are becoming increasingly important as therapeutic
agents in several malignancies because of their ability to modify the T cell-mediated immune
response against tumor cells. The programmed death-1 co-receptor (PD-1) or ligand (PD-L1)
and the cytotoxic T lymphocyte-associated protein 4 (CTLA-4) are well-established check-
point targets. Nivolumab, an IgG4 anti-PD-1 antibody, and ipilimumab, an anti-CTLA-4 anti-
body, have been approved as a rescue therapy in advanced melanoma, leading to rapid and
long-term durable clinical responses [1].

A number of immune-related adverse events (irAEs) are associated with the use of ICIs.
Clinicians using these agents should be aware of the spectrum and the incidence of irAEs, in
order to recognize and treat them properly. According to a study by Almutairi et al. [2] in pa-
tients with advanced melanoma receiving ICls, ipilimumab was related to irAEs affecting the
gastrointestinal system (diarrhea, 29%; and colitis, 8%), skin (rash, 31%; pruritus, 27%; and
dermatitis, 10%) and the hypophysis (hypophysitis, 4%), while nivolumab caused more often
maculopapular rash (13%), erythema (4%), hepatitis (3%), and infusion-related reactions
(3%) [2]. Our group has recently published a study describing the wide clinical spectrum of
autoimmune hypophysitis related to the use of checkpoint inhibitors [3].

Immune-related adverse events affecting the digestive system are colitis, hepatitis and
pancreatitis. A T cell-mediated immune response is probably involved in the ICI-induced coli-
tis, as infiltration with CD8* cells and T-bet expressing CD4+ cells has been observed in the
colon biopsies of patients receiving nivolumab [4]. A meta-analysis by Tian et al. [5] reported
an increased incidence risk of all grade colitis in patients with solid tumors receiving ICls,
compared to those undergoing chemotherapy or chemotherapy and ICIs. The lower incidence
risk was observed under monotherapy with nivolumab [5].

Steroids are generally recommended as first-line treatment against all kinds of ICI-in-
duced adverse events [6]. Infliximab and vedolizumab have been successfully used in patients
with immune-mediated colitis, being refractory to steroids [7, 8]. However, data regarding the
side effects of the concomitant administration of nivolumab and ipilimumab are rare and pro-
spective, controlled clinical trials are still lacking in this field. Furthermore, it is generally be-
lieved that immunosuppression may adversely affect the antitumor efficacy of the ICls therapy
[9].

We describe the case of a patient with advanced melanoma treated with nivolumab and
ipilimumab and who subsequently developed a steroid-refractory immune-mediated colitis.
The patient was successfully treated with infliximab and mesalazine and has remained pro-
gression-free for 2 years.
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Case Presentation

A 54-year-old otherwise healthy female was diagnosed with a malignant melanoma on
her left upper arm. The lesion was entirely removed with a margin of 2 cm. After 6 months on
adjuvant therapy with interferon alpha-2a (Roferon®), progressive metastatic disease was ob-
served. A radical axillary lymphadenectomy and radiation of the left axillary region (50 Gray)
were performed. The patient then developed a mild autoimmune hyperthyroidism with sub-
sequent hypothyroidism, requiring substitution therapy with L-thyroxine 75 pg/day. An auto-
immune insufficiency of the pituitary gland was excluded by testing all five regulatory path-
ways. During restaging, she presented with disseminated lung, liver and peritoneal metasta-
sis, forming the indication for a rescue therapy with nivolumab (Opdivo®) 1 mg/kg and ipili-
mumab (Yervoy®) 3 mg/kg and discontinuation of interferon alpha-2a.

After three cycles of nivolumab and ipilimumab in the course of 3 months, restaging in-
vestigations still showed pulmonary, hepatic and lymphatic metastases. In addition, the pa-
tient presented with persistent hemorrhagic diarrhea, nausea and abdominal pain 2 weeks
after completing the third cycle of ICI therapy. A diagnostic colonoscopy revealed multiple
ulcerative lesions and hemorrhagic colitis of the sigmoid and rectum (Fig. 1). The rest of the
colon showed edematous mucosa, while the terminal ileum and ileocecal valve were macro-
scopically intact (Fig. 2). A series of sequential mucosal biopsies were taken from the proximal
to the distal colon. Histological analysis confirmed an acute and chronic inflammatory muco-
sal alteration which was compatible with inflammatory bowel disease (IBD) with a high apop-
tosis rate. Calprotectin was elevated to >800 pg/g stool. Due to the ongoing treatment with
nivolumab and ipilimumab, the diagnosis of an ICI-induced colitis was made.

After excluding an infection with cytomegalovirus by RT-PCR in serum and colonic tissue,
an immunosuppression with local hydrocortisone acetate (Colifoam® rectal foam once daily)
and oral steroids (prednisolone 80 mg daily in the morning) was initiated. Furthermore, the
patient received mesalazine locally (Salofalk® Enema 4 g/60 mL once daily in the evening)
and orally (Salofalk® gastro-resistant prolonged-release granules 3 g once daily in the morn-
ing).

After a short clinical remission of 2 months, symptoms relapsed when a reduction of sys-
temic steroids below 30 mg daily was attempted. Prednisolone was increased to 150 mg/day
and symptoms improved. It was slowly tapered again, but symptoms related to a flare-up of
the colonic inflammation, like bloody diarrhea, nausea and abdominal pain, relapsed after
reaching a dose of less than 30 mg/day. Positively, 6 months after discontinuation of
nivolumab and ipilimumab, radiological remission of metastatic disease was documented for
the first time.

In order to induce remission of the colitis without long-term steroid therapy, we decided
to start an immunosuppressive therapy with infliximab (300 mg Remicade®, 5 mg/kg body
weighti.v. every 2 weeks). Infliximab was combined with the previously started corticosteroid
and mesalazine therapy. Prednisolone was gradually reduced to 30 mg/day. Already 1 month
after initiation of infliximab, our patient was free of symptoms. Two weekly cycles of intrave-
nous infliximab were continued for 6 months until the next routine examination, where cal-
protectin was in the normal range (6 months earlier >800 pg/g stool) and remission of meta-
static disease was still in place. At the same time, prednisolone could be gradually reduced to
a minimum of 2.5 mg/day and subsequently discontinued altogether. During endoscopic fol-
low-up, only minimal residual inflammation was seen, so that a 4-weekly scheme of infliximab
was decided.
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After a total of 17 infliximab administrations, in overall 12 months, clinical remission of
gastrointestinal symptoms, undetectable calprotectin and complete mucosal healing in colon-
oscopy (Fig. 3) were achieved. Infliximab was therefore discontinued. Administration of
mesalazine orally (Salofalk® gastro-resistant prolonged-release granules 3 g once daily in the
morning) is continued until today, since an attempt to discontinuation led to an increase of
stool frequency. Hydrocortisone locally (Colifoam® rectal foam) was first tapered to a single
application every other day and then applied only as needed which so far was never necessary.
A recent colonoscopy showed healthy colonic tissue. The patient is still in full remission of
metastatic melanoma, 2 years after discontinuation of nivolumab and ipilimumab.

Discussion

Dual checkpoint inhibition induced by combination therapy with nivolumab and ipili-
mumab improves response rates in patients with metastatic melanoma compared to mono-
therapy. However, a higher rate of toxicity, including immune-related colitis, seems to be pre-
sent under this regimen showing itself as ICI-induced diarrhea [5, 10]. Diagnostic colonoscopy
and multiple colonic biopsies are necessary for the diagnosis of ICI-induced colitis, as a diver-
sity of clinical, endoscopic and histological manifestations have been observed in patients with
[Cl-induced diarrhea [10]. In our case, erythema, erosions and ulcerations mimicking IBD
were described during colonoscopy and histological examination revealed acute inflamma-
tory infiltration of the mucosa with cryptitis and apoptosis. The most prominent macroscopic
damage was located in the left colonic segments (sigmoid and rectum) as already described in
the literature [11].

High-dose steroid therapy is the milestone in the treatment of ICI-induced colitis, but
cases of steroid-refractory colitis have been registered before. Recently, Tidwell and Gutnik
[7] have reported on a 66-year-old female with advanced melanoma, who developed a ster-
oid-resistant colitis secondary to administration of nivolumab and ipilimumab, which was
successfully treated with infliximab [7]. Our case has many similarities to that of Tidwell and
Gutnik, as every time an attempt was made to reduce the daily prednisolone dosage below 30
mg, symptomatic colitis re-emerged.

According to other case reports, protocols of a broad immunosuppressive therapy in pa-
tients with refractory colitis under steroids and infliximab have been implemented before.
Randhawa et al. [12] have recently presented the case of a 27-year-old female with severe
colitis, refractory to methylprednisolone, infliximab and mycophenolate mofetil, who re-
sponded to vedolizumab, which is a humanized monoclonal antibody against a4f37 integrin
[12]. On the other hand, Alcantar et al. [13] presented the case of a patient in whom clinical
remission was observed under steroids and mycophenolate after high-dose steroids, inflixi-
mab, and vedolizumab failed to achieve a resolution of the patients’ symptoms [13]. Never-
theless, we decided to keep our immunosuppression regime limited to steroids and infliximab
because of the induction of a remarkable clinical remission, even though a daily mesalazine
dose is necessary in order to preserve this effect.

The use of local steroids and mesalazine has already been described in the literature as
treatment strategies beyond systemic steroids in order to reduce the high burden of side ef-
fects. Beclomethasone has already been used in ICI-induced colitis with isolated histological
features in the absence of macroscopic disease. Sustained clinical and histological remission
was induced without adverse effects [14]. Mesalazine has been implemented in the treatment
of relapsed nivolumab-associated colitis as maintenance therapy, as well as remission
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induction for long-term survival [15]. In our case, mesalazine was well tolerated and success-
fully administered up to now, in order to maintain remission for a period of more than 2 years.

Conclusion

Our case shows that ICI-induced colitis can become clinically apparent, even after ICI ther-
apy, in this case with nivolumab and ipilimumab, has been discontinued. Furthermore, we
support the notion that infliximab, in combination with mesalazine, can successfully induce a
long-lasting remission in patients who have responded to steroids, but clinical deterioration
re-emerges by every attempt to achieve a dosage reduction. It is important to note that suc-
cessful treatment of ICI-induced colitis did not lead to reoccurrence of malignant melanoma
after 2 years of follow-up.
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Fig. 1. Diagnostic colonoscopy revealing multiple ulcerative lesions and hemorrhagic colitis of the sigmoid
and rectum.
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Fig. 3. Diagnostic colonoscopy showing full remission of endoscopic findings under immunosuppressive
therapy.
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