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【 CASE REPORT 】

Efficacy and Safety of Chemotherapy Following Anti-PD-1
Antibody Therapy for Gastric Cancer:

A Case of Sclerosing Cholangitis
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Abstract:
Immunotherapy targeting programmed cell death-1 (PD-1) signaling is becoming the standard of care for

advanced gastric cancer. We herein report a patient with gastric adenocarcinoma with peritoneal dissemination

who was treated with nab-paclitaxel and ramucirumab following nivolumab and developed sclerosing cho-

langitis. Endoscopic retrograde cholangiography showed irregular narrowing and widening of the entire intra-

hepatic biliary system. Intriguingly, the patient receiving second-line chemotherapy with nab-paclitaxel plus

ramucirumab prior to being administered nivolumab, however, he had experienced progressive disease. There-

after, the administration of fourth-line chemotherapy with nab-paclitaxel and ramucirumab following

nivolumab resulted in a clinical response. Nivolumab may enhance the efficacy of the subsequent chemother-

apy regimens but also induce sclerosing cholangitis.

Key words: ramucirumab, nab-paclitaxel, nivolumab, immune checkpoint, cholecystitis

(Intern Med 58: 1263-1266, 2019)
(DOI: 10.2169/internalmedicine.1981-18)

Introduction

Immune checkpoint inhibitors targeting the programmed

cell death-1 (PD-1) signaling pathway are revolutionary anti-

cancer agents that are being rapidly approved for different

malignancies, including gastric cancer. PD-1 blockade in-

duces T cell cytotoxic immune responses against cancer tis-

sue. Nivolumab is a humanized immunoglobulin G4 mono-

clonal antibody that binds to the PD-1 receptor expressed on

T cells and blocks its interaction with the PD-1 ligands on

tumor cells. The blockade of the PD-1 signaling pathway

with nivolumab was found to induce a remarkable clinical

responses in patients with gastric cancer (1). Anti-PD-1 ther-

apy has elicited durable anti-tumor responses and tumor re-

gression off-therapy in a subset of patients. These agents are

not directly tumoricidal but work indirectly by activating an-

titumor immunity, which leads to delayed response kinet-

ics (2).

However, immune checkpoint inhibition can trigger effec-

tor T cells against self-antigens as well as tumor antigens,

resulting in immune-related toxicities in normal organs, re-

ferred to as immune-related adverse events (irAEs). Like

immune-related tumor responses, irAEs can present at any

time, including after the cessation of immune checkpoint

blockade therapy, and may wax and wane over time (3).

We herein report the first case of nivolumab-induced scle-

rosing cholangitis in a patient with gastric cancer.

Case Report

A 69-year-old woman was referred to our hospital be-

cause of epigastric discomfort. She was diagnosed with gas-

tric cancer with peritoneal dissemination. Her history was

unremarkable except for silent gallstones. Her family history

was negative for liver disease or inflammatory bowel dis-
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Table.　Serum Laboratory Values on Admission and before the Event of 
Cholangitis.

Laboratory test On admission Before the event

Alkaline phosphatase (IU/L) 5,066 309

Aspartate aminotransferase (IU/L) 454 17

Bilirubin (total/direct) (mg/dL) 15.9/12.0 0.4/0.2

Gamma globulin (IgG/IgG4) (mg/dL) 1,051/20.2 NE

Immunoglobulin M (mg/dL) 91 NE

Albumin (g/dL) 2.7 3.1

Prothrombin time (seconds) 10.4 11.2

C-reactive protein (mg/dL) 2.57 1.03

White blood cell count (/μL) 14,670 5,620

Autoantibodies (antinuclear, antimitochondrial) negative NE

Anti-human immunodeficiency virus antibody negative NE

NE: not evaluated

ease.

The patient started chemotherapy with S-1 (80 mg/day,

Day 1-14) and oxaliplatin (100 mg/m2, Day 1) as first-line

therapy, and then she was treated with nab-paclitaxel (100

mg/m2, Day 1, 8, and 15) and ramucirumab (8 mg/kg, Day

1 and 15) as second-line chemotherapy. However, the dis-

ease progressed. She was taking nonsteroidal anti-

inflammatory drugs but not narcotics for epigastric pain.

Two months before admission, she commenced nivolumab

treatment (3 mg/kg every 2 weeks). Despite two cycles of

anti-PD-1 therapy, paracentesis was performed every two

weeks due to refractory ascites. The patient was adamant

that she received fourth-line chemotherapy with nab-

paclitaxel and ramucirumab, which was the same as the

second-line regimen. Thereafter, her abdominal distention

started improving, and the patient had no need for paracen-

tesis. Computed tomography (CT) revealed the reduction of

ascites (Fig. 1), and decreased levels of tumor markers, such

as CA19-9 (from 257 to 155 U/mL) and CA125 (from 169

to 113 U/mL), were also found. These data indicated that

chemotherapy following nivolumab had achieved an anti-

cancer effect.

After the second cycle of the fourth-line chemotherapy

following PD-1 blockade, she was admitted to our hospital

with a complaint of jaundice. On admission, blood tests re-

vealed markedly elevated liver function tests in a cholestatic

pattern and increased levels of C-reactive protein (Table).

There was no evidence of underlying viral, metabolic, or

autoimmune liver disease. Endoscopic retrograde cholangi-

ography showed stenosis in the common hepatic duct and ir-

regular narrowing and widening of the entire intrahepatic

bile ducts (Fig. 2). Contrast-enhanced CT, abdominal ultra-

sound, endoscopic ultrasonography, and magnetic resonance

imaging revealed intrahepatic cholestasis and wall thickening

of the gallbladder (Fig. 1). No tumors or stones were found

in the liver or bile ducts.

Based on the above findings, nivolumab-related sclerosing

cholangitis was suspected. Following antibiotic therapy and

endoscopic intervention, there was a substantial decrease in

cholestasis.

Discussion

Sclerosing cholangitis is a rare disease, characterized by

bile duct inflammation, fibrosis, and strictures (4, 5). The

present patient showed beading and irregular narrowing and

widening of the entire intrahepatic biliary system, including

the right and left hepatic ducts, which is a characteristic ra-

diological feature of sclerosing cholangitis.

Nearly 70% of patients with primary sclerosing cholangi-

tis (PSC) have coexisting inflammatory bowel disease (6).

Our patient had no history of inflammatory bowel disease.

Patients with PSC should show biochemical evidence of

chronic cholestasis; as such, the diagnosis of PSC was un-

likely in our case. The patient had no pus in the bile duct,

and the serum procalcitonin level was within its normal

range, suggesting that bacterial cholangitis was also unlikely.

However, viral infection, such as cytomegalovirus infection,

which augments the expression of the HLA antigen on the

bile duct epithelium, may stimulate the immune response,

leading to destruction of the bile ducts (7).

Biliary abnormalities found in ischemia, gallstones, or

malignancy are usually confined to limited areas of the bile

ducts, which completely contrasts with the findings observed

in this case. Indeed, contrast-enhanced CT and endoscopic

ultrasonography showed no stones or tumors in the liver or

bile ducts. The time course of the disease suggests a causal

link with nab-paclitaxel, anti-angiogenic agent ramucirumab,

or nivolumab. Nivolumab is most likely to be the causal

agent because nab-paclitaxel and ramucirumab were previ-

ously well tolerated when they were used as second-line

therapy in our patient before third-line nivolumab treatment.

In addition, previous reports of nivolumab-induced cholangi-

tis have mentioned wall thickening of the gallbladder and

cholangitis developing a few months after discontinuation of

nivolumab (8-10), which is consistent with our case.

We encountered a rare case of sclerosing cholangitis in-

duced after the cessation of anti-PD-1 therapy. While cases
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Figure　1.　Diagnostic imaging of the liver. Contrast-enhanced 
computed tomography (CT) on admission showed diffuse in-
trahepatic cholestasis and normal-appearing parenchyma with 
no signs of malignant infiltration of the liver. Wall thickening 
of the gall bladder was apparent (arrows). Ascites was reduced 
on admission compared with before fourth-line chemotherapy.

Figure　2.　Diagnostic imaging of the biliary system. Endo-
scopic retrograde cholangiography showed the characteristic 
features of sclerosing cholangitis: beading and irregular nar-
rowing and widening of the entire intrahepatic biliary system.

of nivolumab-related cholangitis with abnormalities in either

intra- or extra-hepatic bile ducts have been reported in lung

cancer (8-12), this is the first report of diffuse biliary in-

volvement in gastric cancer. In our case, cholangitis devel-

oped during chemotherapy with nab-paclitaxel and ramu-

cirumab following anti-PD-1 therapy. Cholangitis similarly

developed after cessation of nivolumab in one previous

case (10). It has been reported that treatment with the anti-

angiogenic agent bevacizumab caused sclerosing cholangitis

in a patient with colorectal carcinoma after surgical treat-

ment of liver metastases (13). Ischemia may be induced by

prothrombotic antibody-mediated clot formation in the ves-

sels supplying the bile ducts (14). Chemotherapy, including

nab-paclitaxel, induced cholangitis in a patient with metas-

tatic pancreatic cancer (15). In addition to nivolumab, nab-

paclitaxel and ramucirumab might be involved in the patho-

genesis of sclerosing cholangitis.

Nivolumab is known to have a long-lasting anti-cancer ef-

fect referred to as an immune-related response (16). In our

case, anti-PD-1 therapy may have enhanced the efficacy of

the subsequent chemotherapy by an immune-mediated

mechanism, as previously reported (17-20). At present in Ja-

pan, nivolumab is approved in the third-line setting for gas-

tric cancer. PD-1 blockade might be more effective if used

in earlier lines of therapy, although further studies that as-

sess the long-term outcomes and patient prognosis in gastric

cancer will be needed to confirm this notion. In addition, it

would be essential to assess the cost-effectiveness and eco-

nomic impact of early-line treatment with immune check-

point inhibitors. Finally, it has been reported that the occur-

rence of irAEs may be correlated with the increased efficacy

of the immune checkpoint inhibitor ipilimumab (21, 22),

which is consistent with the findings in this report. How-

ever, the association between toxicity and efficacy remains

to be clarified, and many patients achieve clinical responses

to anti-PD-1 therapy without experiencing irAEs (23).
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