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Abstract 

Although most immune-related adverse events (irAEs) secondary to immune checkpoint in-

hibitors can be managed with immunosuppressive therapies; they can induce reactivation of 

infectious diseases, including cytomegalovirus (CMV). Here, we show a case of CMV entero-

colitis during steroid therapy for an irAE. A 77-year-old man with unresectable malignant mel-

anoma was treated with ipilimumab. He suffered from immune-related colitis (irColitis) and 

was treated with methylprednisolone. Although corticosteroids initially improved his symp-

toms, CMV reactivation occurred and colitis was exacerbated. Antiviral therapy improved his 

symptoms without augmenting the immunosuppressive therapy. CMV colitis should be con-

sidered when a patient with irColitis shows resistance to immunosuppressive therapy. 
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Introduction 

Immune checkpoint inhibitors (ICIs), which bind to cytotoxic T-lymphocyte-associated 
protein 4 (CTLA-4) and programmed death receptor 1 (PD-1) on T cells or its ligand PD-L1, 
have improved the survival of patients with various types of advanced cancer [1–3]. Although 
ICIs can have remarkable responses, their use can be accompanied by unique immune-related 
adverse events (irAEs). The colon is one of the most frequently affected organs by irAEs, and 
immune-related colitis (irColitis) can be a life-threatening event, with colon perforation in 
some cases [4]. 

Immunosuppressive drugs, such as corticosteroids and infliximab, had been used to treat 
irAEs according to established treatment algorithms. In cases of irColitis that do not respond 
to corticosteroids, increasing the corticosteroid dose or switching to infliximab is recom-
mended [5]. In most cases, irColitis can be resolved by appropriate treatment with cortico-
steroids, with or without infliximab. However, these treatments may increase the susceptibil-
ity to infections. Recently, a few reports showed that cytomegalovirus (CMV) reactivation 
might be involved in the pathogenesis of refractory gastrointestinal irAEs [6, 7]. 

In this report we present a case of unresectable malignant melanoma who developed 
irColitis secondary to ipilimumab. Although the irColitis initially responded to corticosteroids, 
CMV reactivation occurred and exacerbated the colitis. Antiviral therapy for CMV colitis ame-
liorated the symptoms independently of immunosuppressive therapy. 

Case Presentation 

A 77-year-old man with unresectable malignant melanoma in the left nasal cavity was 
referred to our hospital. He had angina pectoris, hypertension, and lacunar infarction. He had 
no particular family history, and laboratory tests revealed no remarkable abnormality. He was 
administered nivolumab (3 mg/kg every 2 weeks) as first-line therapy. After the 4th infusion 
of nivolumab he developed polymyalgia rheumatica, which we considered an irAE. He was 
treated with prednisolone at a maintenance dose of 15 mg/day because exacerbation imme-
diately occurred when tapering of prednisolone was attempted. After the 5th infusion of 
nivolumab, the nasal tumor increased in size, which was considered to be progressive disease. 

Ipilimumab (3 mg/kg every 3 weeks) was administered as second-line therapy. After the 
3rd infusion of ipilimumab he suffered from severe fatigue and paralytic ileus, which were 
attributed to ipilimumab, and was admitted to a local hospital. For this reason, ipilimumab 
therapy was discontinued; 4 weeks after the last infusion of ipilimumab, he developed grade 
2 diarrhea that persisted for 10 days (Fig. 1). 

Computed tomography revealed wall thickening of the sigmoid colon and rectum. Sig-
moidoscopy confirmed signs of inflammation, with coarse mucosa that was easily bleeding 
and contained purulence and erosions; these endoscopic findings resembled ulcerative colitis 
(Fig. 2a). Infectious workup, including CMV antigenemia and Clostridium difficile in the stool, 
were negative. Based on these findings, he was diagnosed with irColitis. Two weeks after the 
onset of diarrhea he was transferred to our hospital and was treated with daily intravenous 
45 mg of methylprednisolone (1 mg/kg), which led to a rapid reduction in the frequency of 
diarrhea. 

On the 6th day after hospitalization, sigmoidoscopy showed mucosal healing in the rec-
tum (Fig. 2b). On the 7th day after hospitalization, methylprednisolone was reduced to  
35 mg/day, but hematochezia and anemia were observed the following day. To confirm the 
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source of bleeding, left-sided colonoscopy was performed on the 12th day after hospitaliza-
tion and revealed multiple punched-out ulcers in the descending colon, but the remission in 
the sigmoid colon and rectum was maintained (Fig. 2c). Histologic examination of the biopsy 
samples from the ulcers showed crypt abscesses and infiltration of lymphocytes and plasma 
cells (Fig. 2d). Immunohistochemical study was positive for CMV (Fig. 2e), although CMV  
pp65 antigenemia was negative. He was diagnosed with CMV colitis, for which ganciclovir  
(5 mg/kg) twice daily was initiated. Methylprednisolone was tapered to 30 mg/day. 

On the 27th day after hospitalization, total colonoscopy showed ulcers with healing ten-
dency in the ascending and descending colon. However, the hematochezia and anemia did not 
improve. To rule out bleeding from the small intestine, video capsule endoscopy was per-
formed on the 33rd day after hospitalization and revealed active bleeding from the ileum. On 
the 36th day after hospitalization, double balloon enteroscopy showed ulcers with healing 
tendency in the ileum (Fig. 2f). Although CMV was not detected from the biopsy samples of 
ileal ulcers at this time, this healing tendency could be due to the antiviral therapy. Thereafter, 
there was no recurrence of the hematochezia, and the anemia improved gradually. On the 40th 
day after hospitalization, ganciclovir was discontinued and steroids were tapered gradually. 
He was discharged on the 69th day after hospitalization. 

Discussion 

We herein report a case of CMV enterocolitis under corticosteroid therapy for irColitis. In 
irColitis with corticosteroid-refractory behavior, total colonoscopy and histologic examina-
tion should be conducted to rule out CMV reactivation. In this case, a biopsy of colon ulcer 
provided the definite diagnosis of CMV enterocolitis, and antiviral therapy improved entero-
colitis without augmenting immunosuppressive therapy. 

Cancer immunotherapy with ICIs has revolutionized the treatment of various types of ad-
vanced cancer [1–3]. Although ICIs can afford clinical benefits, they may cause several side 
effects called irAEs [4] that involve any organs, including the colon. irColitis causes diarrhea, 
bloody stool, abdominal pain, high fever, and, in some cases, colon perforation that can be a 
life-threatening event. 

The incidence of diarrhea had been reported to be 12.1–13.7% for anti-PD-1 and 30.2–
35.4% for anti-CTLA-4, whereas the incidence of colitis had been reported to be 0.7–1.6% for 
anti-PD-1, 5.7–9.1% for anti-CTLA-4, and 13.6% for the combination of both agents [8]. The 
endoscopic findings of irColitis closely resemble those of ulcerative colitis and include ery-
thema, loss of vascular pattern, erosions, ulcerations, and luminal bleeding [4]. In most cases 
the sigmoid colon and rectum are involved, and therefore sigmoidoscopy had been usually 
sufficient to make a diagnosis of irColitis, and total colonoscopy can be avoided to decrease 
the risk of perforation [9]. According to this evidence, we performed sigmoidoscopy at the 
onset of diarrhea, and endoscopic findings led to the diagnosis of irColitis. Histologically, acute 
colitis can present as mononuclear cell and neutrophil infiltration of the lamina propria [9]. 
Blood examination and stool analysis should be carried out to rule out enteropathogens such 
as CMV and C. difficile [5, 8]. 

For the treatment of irColitis, corticosteroids have been used according to established 
treatment algorithms [5]. In corticosteroid-refractory or recurrent cases during the course of 
corticosteroid tapering, increasing the dose of corticosteroids or switching to infliximab has 
been recommended. In most cases, irColitis can be resolved by appropriate treatment with 
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corticosteroids, with or without infliximab. However, corticosteroids increase the risk of in-
fections, including CMV reactivation [10]. 

CMV is a double-stranded DNA virus that belongs to the herpesvirus family. Primary CMV 
infection can usually become an asymptomatic persistent infection and reactivate when pa-
tients become immunocompromised. Latent CMV infection is confirmed by positivity for CMV-
specific IgG. CMV seroprevalence generally increases with age and varies by race and ethnicity 
[11, 12]. Although we did not check the CMV serostatus, CMV reactivation was strongly sus-
pected in this case because nearly 100% of blood donors aged >60 years were positive for 
CMV-specific IgG in Japan [13]. 

CMV colitis commonly occurs in immunocompromised hosts, such as patients under cor-
ticosteroid therapy. Recently, two reports showed CMV reactivation in patients with refrac-
tory irColitis during immunosuppressive therapy. Lankes et al. [6] reported a first case of 
irColitis that was resistant to corticosteroids and infliximab due to CMV reactivation. Franklin 
et al. [7] reported that 5 of 41 patients with irColitis were refractory to immunosuppressive 
therapy, and all these therapy-refractory cases had detectable CMV. In this report, we showed 
the first Japanese irColitis case that presented with recurrent colitis caused by CMV reactiva-
tion during the steroid tapering period. Although the mechanism of CMV reactivation during 
ICI therapy was not clarified, the immunosuppressive treatments for irAE likely induced CMV 
reactivation. Indeed, all reported cases with CMV reactivation during ICI treatment were un-
der immunosuppressive treatments, such as corticosteroids or infliximab. In the present case, 
long-term administration of prednisolone for polymyalgia rheumatica and additional meth-
ylprednisolone for irColitis might have caused CMV reactivation. 

CMV colitis and gastrointestinal irAE present with similar symptoms, such as diarrhea, 
bloody stool, abdominal pain, high fever, and ulceration in the intestine. Therefore, exclusion 
of CMV colitis is important before augmenting immunosuppressive therapy in refractory gas-
trointestinal irAE patients. Punched-out ulceration, which was shown in the present case, is 
one of the most common endoscopic characteristics of CMV colitis [14]. However, it has been 
unclear whether this punched-out ulceration would suggest CMV reactivation during the 
treatment of irColitis, because evidence on its endoscopic characteristics is scarce. 

Since CMV antigenemia in the blood is often negative, immunohistochemistry or polymer-
ase chain reaction of tissue samples is needed for an accurate diagnosis of CMV enterocolitis 
[15]. In the present case, CMV antigenemia was negative, and the diagnosis of CMV enteroco-
litis was made based on the multiple colonic and small intestinal ulcers detected on total co-
lonoscopy, video capsule endoscopy, and double balloon enteroscopy. Therefore, evaluation 
of the entire colon, and the small intestine in some cases, would be required to diagnose ster-
oid-refractory irColitis. In this case, the definitive diagnosis of CMV enterocolitis was con-
firmed by histologic examination of the punched-out ulcers in the colon and by the resolution 
of hematochezia with antiviral therapy, without the need to increase corticosteroids or add 
immunotherapy. 

In conclusion, since CMV reactivation can occur during the treatment of gastrointestinal 
irAE, patients who exhibit resistance or recurrence with corticosteroids may need evaluation 
of the entire colon, and sometimes the small intestine, in order to rule out CMV reactivation 
before escalating immunosuppressive therapy. 
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Fig. 1. The clinical course of the patient. The bar on the bottom indicates the stool quality. mPSL, meth-

ylprednisolone; PSL, prednisolone; GCV, ganciclovir; CMV, cytomegalovirus; SF, sigmoidoscopy; CS, colo-

noscopy; TCS, total colonoscopy; VCE, video capsule endoscopy; DBE, double balloon enteroscopy. 
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Fig. 2. Endoscopic and histologic findings. a Sigmoidoscopy before methylprednisolone therapy showed 

easy bleeding and coarse mucosa in the rectum. b Sigmoidoscopy on the 6th hospitalization day demon-

strated almost normal rectal mucosa. c Colonoscopy on the 12th day showed multiple punched-out ulcers 

in the descending colon. d Histologic examination of the ulcers showed crypt abscess and inflammatory 

cell infiltration (hematoxylin and eosin staining). Original magnification, ×4. Scale bar, 200 μm. e Immuno-

histochemistry for cytomegalovirus was positive. Original magnification, ×40. Scale bar, 20 μm. f Double 

balloon enteroscopy demonstrated multiple ulcers in the small intestine. 
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