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With the advent of checkpoint inhibitors, it has opened up opportunities for numerous cancer patients. However, as is the 
case with every treatment, complications need to be weighed. Gastrointestinal adverse effects, such as diarrhea and colitis 
are well-known complications for checkpoint inhibitors. In severe cases, colitis-induced colonic perforation may occur 
with an estimation of 1.0% to 1.5% in anti-CTLA-4 antibodies. However, only a handful of cases of such devastating com-
plications have been reported in anti-PD-1 antibodies such as pembrolizumab and nivolumab. We here report a case of 
intestinal perforation in a patient treated with nivolumab.
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INTRODUCTION 

Cancer immunotherapy opened new horizons for the treatment 
of various cancers. Immunotherapeutic agents are targeted to pre-
vent cancer immune tolerance, which is acquired in cancer stem 
cells by suppressing of T-cells via cytotoxic T-lymphocyte-associ-
ated antigen 4 (CTLA-4), programmed cell death 1 (PD-1) recep-
tor, and its ligand (PD-L1). With its first approval of anti-CTLA-4 
antibodies (ipilimumab) in 2011 by the U.S. Food and Drug Ad-
ministration for the treatment of advanced melanoma, anti-PD-1 
antibodies such as pembrolizumab and nivolumab also received 
approval in 2014. Ipilimumab (ClinicalTrials.gov registration ID, 
NCT00094653) showed increased overall survival of 10 months 
compared to placebo of 6.4 months, and 2-year estimated survival 
rate was 24% compared to 14% [1]. Pembrolizumab and nivolumab 
also showed promising results in advanced melanoma and non-
small cell lung cancer (NSCLC). 

Although PD-L1 is expressed only in 30% to 50% of gastrointes-
tinal cancers [2], clinical trials are underway in advanced gastric 
cancer [3, 4]. As the scope of its use increases, unforeseen side ef-
fects known as immune-related adverse events (irAEs) emerge in 
dermatologic, gastrointestinal, and endocrine systems [5]. Although 
most events subside with appropriate use of immunosuppressive 
treatment, severe cases may lead to intestinal perforation. We here 
report what we know as the third case of intestinal perforation 
shortly after initiation of nivolumab, an anti-PD-1 monoclonal 
antibody.

CASE REPORT

A 58-year-old male was diagnosed with esophageal cancer in April 
2016 and was treated with esophagogastrostomy and adjuvant 
chemotherapy (capecitabine) for 2 months. Other surgical history 
includes laparoscopic cholecystectomy and 3 diagnostic laparos-
copies for peritonitis, adhesive ileus, and internal hernia. The pa-
tient underwent follow-ups every 6 months and showed no pro-
gression for 2 years. In December 2018, the patient visited the on-
cology clinic a month earlier than his scheduled visit complaining 
of hoarseness. Further evaluation including neck computed to-
mography (CT) and positron emission tomography-CT showed 
recurred esophageal cancer. The patient was started on radical 
concurrent chemoradiation therapy of 60 Gy/30 Fx and weekly 
cisplatin. Evaluation showed partial response, and docetaxel (dose 
reduction, 25%) for 3 months showed stable disease. 
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After further discussion, in August 2018, the patient was started 
on nivolumab (3 mg/kg every 2 weeks). After his second dose of 
nivolumab treatment, the patient complained of diarrhea and ab-
dominal pain. Upon his admission for his third dose, nivolumab 
was held due to possible colitis. Conservative treatment including 
steroid therapy (prednisolone 1 mg/kg/day per oral, later increased 
to intravenous [IV] methylprednisolone 3 mg/kg/day) was initi-
ated, but symptoms continued. Every possible differential diagno-
sis was required, including cytomegalovirus (CMV). Generally, 
immunocompromised patients undergoing chemotherapy are 
susceptible to CMV colitis. Infection workup including stool cul-
ture, Clostridioides difficile antigen, and viral studies including 
CMV were performed, and sigmoidoscopy revealed various-sized 
multiple discrete ulcerations with normal intervening mucosa from 

sigmoid colon to rectum (Fig. 1). Biopsy from the sigmoid showed 
chronic, nonspecific inflammation with ulceration showing mod-
erate lamina proprial lymphoplasmacytic infiltration (Fig. 2A). 
Evaluating the shape and character of the ulcers, our endoscopist 
concluded the possibility of CMV colitis and performed immuno-
histochemical stain for CMV, which was negative. However, CMV 
polymerase chain reaction (PCR) performed via blood sample was 
positive with negative CMV immunoglobulin (Ig) M and elevated 
CMV IgG of 32 AU/mL (Fig. 2B). We further evaluated for acute 
CMV infection via quantitative CMV PCR of the blood, and the 
results showed less than detection limit. 

Prior to the results of the CMV PCR and the biopsy result, IV 
ganciclovir was added to the treatment with the impression of 
CMV colitis. The result of the immunohistochemistry and the bi-

Fig. 1. Sigmoidoscopic findings. (A) Multiple shallow discrete ulcerations with variable size in the rectum. (B) Deep oval punched-out ulcer-
ations in the sigmoid colon. (C) Large ulceration with irregular ulcer base in the sigmoid colon.

A CB

Fig. 2. Pathological findings. (A) Sigmoid colon biopsy shows chronic inflammation with ulceration showing moderate lamina proprial lym-
phoplasmacytic infiltration (arrow) (H&E, ×100). (B) The immunohistochemical stain for cytomegalovirus was negative (×100).
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opsy result were reported 1 week after the biopsy. These tests usu-
ally take 7 days to final report. During this period, the patient’s 
symptoms were aggravated despite treatment with steroids and 
antibiotics. The oncology department made clinical decision to 
empirically treat CMV colitis. After being transferred to general 
surgery department, the patient underwent emergency operation 
and the result of the immunohistochemistry staining was nega-
tive. We then stopped the treatment of gancyclovir. Unresolved 
abdominal pain warranted abdominal CT, and multifocal pneu-
moperitoneum with possible bowel perforation was diagnosed 
(Fig. 3B, C). General surgery department was consulted for emer-
gency operation. 

The patient had stable vital signs with no fever, but the use of ste-
roids may have masked the symptoms. Physical examination showed 
tenderness on right lower quadrant with mild muscle guarding. 
Laboratory results revealed following results; white blood cells of 
12,080/μL, hemoglobin of 12.0 g/dL, platelet of 652,000/μL, albu-
min of 1.9 g/dL, and C-reactive protein of 21.76 mg/dL (normal 
range, < 0.3 mg/dL). Emergency surgery was planned for diagnos-
tic laparoscopy. 

Intraoperatively, severe adhesion and yellowish exudate of the 
distal ileum and the cecum were observed in the right lower 
quadrant (Fig. 4A). Careful dissection of the adhesion revealed a 
5-mm defect on the cecum wall (Fig. 4C). Primary closure was 
carried out laparoscopically (Fig. 4D). In addition, multiple ulcer-
ations were visualized along the sigmoid colon, which we deemed 
as possible future perforation sites (Fig. 4B). After much discus-
sion, we decided it would be safe and necessary to maturate a loop 
ileostomy until colitis was resolved. The patient recovered well in 
our surgical unit and began oral intake on postoperative day 
(POD) 1. 

On POD 6, the patient was transferred to the oncology unit for 

further treatment. Prior to the surgery, the patient complained of 
epigastric pain, which was treated with proton-pump inhibitors. 
However, his hoarseness continued even after the surgery, which 
warranted further evaluation. On POD 8, chest CT was performed, 
which revealed a possible abscess formation in the previous esoph-
agogastrotomy site. Magnetic resonance imaging revealed a minor 
perforated esophagogastrostomy site at T1 level with continuous 

Fig. 3. Imaging studies. (A) Abdomen X-ray. (B, C) Abdominal computed tomography of coronal (B) and axial (C) view. Pneumoperitoneum 
(arrows) is shown. 
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Fig. 4. Intraoperative findings. (A) Abdominal wall adhesions of 
perforated cecum. (B) Multiple ulcerations in sigmoid colon. (C) 
Perforation at the cecum with severe inflammation. (D) Laparo-
scopic primary repair of the cecal perforation.
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air pocket at left lateral side of the trachea. The patient was trans-
ferred to the hospital at which he underwent his initial esophago-
gastrostomy. His esophagogastroduodenoscopy revealed perfora-
tion near upper esophageal sphincter, which excluded the patient 
from stent insertion. He underwent conservative management with 
total parental nutrition and antibiotics, and went into hospice care. 
The patient expired in March of 2020 and was not able to ileostomy 
repair.

This study was approved by the Institutional Review Board (IRB) 
of CHA Bundang Medical Center and informed consent was waived 
by the IRB (No. 2020-01-014).

DISCUSSION

Immeasurable amount of advancements in the treatment of can-
cer have been developed with the latest trend focusing on the im-
mune checkpoint inhibitors. Generally approved for advanced 
melanoma, NSCLC, and renal cell carcinoma, doors are opening 
to other types of cancers.

With benefits comes cost known as irAEs. Symptoms range from 
rash, diarrhea, hepatitis, hypophysitis, adrenal crisis to inflamma-
tory pneumonia, renal insufficiency, pancreatitis, encephalopathy, 
and neutropenia [5]. Gastrointestinal side effects, such as diarrhea 
and colitis are quite common. Severe diarrhea (grade 3 or 4) oc-
curs more commonly in anti-CTLA-4 antibodies than in anti-PD-1 
or anti-PD-L1 antibodies; 10% compared to 1%–2% [5]. With the 
use of the combination of anti-CTLA-4 and anti-PD-L1 antibod-
ies, the rate increases dramatically. Onset of gastrointestinal symp-
toms usually presents after 6 weeks of treatment but can arise at 
any time after initiation of treatment [5, 6]. Typically, patients with 
mild diarrhea improve with hydration and corticosteroids. In se-
vere cases, IV corticosteroids (up to 2 mg/kg methylprednisolone 
twice a day) or if resistant, infliximab (5 mg/kg, once every 2 weeks) 
may be utilized. However, in cases of diarrhea and abdominal pain 
that persists for more than 1 week, rectosigmoidoscopy should be 
performed along with screening for C. difficile and CMV [7]. Be-
cause the endoscopic findings are nonspecific, ranging from ery-
thema, edema, and erosion to ulceration, bleeding, graininess, and 
loss of vascularization, biopsies should be routine [6-8]. Histologi-
cally, immune checkpoint inhibitor-induced colitis usually presents 
with acute focal or patchy areas of inflammation with infiltrating 
eosinophil and neutrophils and abscesses within the crypts [6]. 

With up to 50% of patients on anti-CTLA-4 antibodies exhibiting 
signs of diarrhea, ipilimumab-induced colitis is a well-known side 
effect that should be explained to the patient prior to initiating 
treatment. In severe cases, colitis-induced colonic perforation is 
estimated to occur in 1.0% to 1.5% of patients treated with ipilim-
umab [8]. However, very little is known on gastrointestinal irAEs 
related to anti-PD-1 antibodies; nivolumab and pembrolizumab. 
Endoscopic findings are similar to that of anti-CTLA-4 antibod-
ies-induced colitis, but histological findings include lamina pro-
prial expansion, villous blunting, intraepithelial neutrophils/lym-

phocytes, and increased crypt/gland apoptosis [6]. A study con-
ducted by Chen et al. [9] reviewing histopathology of 8 cases of 
PD-1 inhibitor-associated colitis. Five patients showed acute coli-
tis with crypt abscesses and epithelial cell apoptosis while 3 cases 
showed intraepithelial lymphocytic colitis. Our patient’s histology 
showed chronic nonspecific inflammation with ulceration and 
moderate lamina proprial lymphoplasmacytic infiltration, and the 
immunohistochemical staining was negative for CMV, quite simi-
lar to the later histological features mentioned above.

The most common irAEs of nivolumab are fatigue, pruritus, and 
nausea with no treatment-related death and rarely severe compli-
cations of grade 3 or higher [1]. Malipatil et al. [10] reported the 
first case of nivolumab-induced gastric perforation leading to dis-
continuation of treatment. Yasuda et al. [11] reported the first in-
testinal perforation of the ileum after 3 cycles of nivolumab treat-
ment for malignant melanoma. Other cases of intestinal perfora-
tion cases have been reported, but these cases were induced by 
anti-CTLA-4 antibodies. There were 2 other cases where combi-
nation of anti-CTLA-4 and anti-PD-L1 antibodies were used [12, 
13]. To our knowledge, this is the third case of anti-PD-1 mono-
therapy induced intestinal perforation.

Although immunohistochemical staining of CMV during the 
colonoscopy was negative, CMV PCR of blood was positive with 
elevated CMV IgG level. CMV reactivation after immunotherapy 
has been reported by Lankes et al. [14]; however, with CMV DNA 
levels below detection limit and CMV IgM being negative, reacti-
vation is unlikely [14]. With moderate lamina proprial lympho-
plasmacytic infiltration shown in histology and the initiation of 
gastrointestinal symptoms shortly after nivolumab treatment, we 
cautiously deduce nivolumab-induced colonic perforation. Al-
though further accumulation of cases and clinical trials are required, 
nivolumab-induced colitis leading to gastrointestinal perforation 
is not mundane but can arise. Patients not only on anti-CTLA-4 
antibodies but also in anti-PD-1 or anti-PD-L1 antibodies should 
be advised of the side effects and be monitored for early signs.
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