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Abstract:

The patient was a 76-year-old man who was treated with nivolumab due to recurrent gastric cancer. A
blood examination revealed grade 3 alkaline phosphatase (ALP) elevation. A histopathological examination
revealed marked portal infiltration, including eosinophils and CD4+ and CD8+ T lymphocytes, suggesting
nivolumab-related cholangitis accompanied by the features of both an immune-related adverse event (irAE)
and drug-induced liver injury (DILI) with allergic reaction. The patient’s ALP level immediately decreased
after the administration of prednisolone. Although nivolumab-related cholangitis, a rare irAE, has been re-
ported to be refractory to steroid therapy, patients with features of irAE and allergic DILI might immediately

respond to prednisolone.
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Introduction

Nivolumab, a human immunoglobulin G4 monoclonal an-
tibody, inhibits the interaction between the programmed cell
death- 1 (PD-1) receptor and its ligands (PD-L1 and PD-L2)
and restores antitumor immunity (1, 2). Based on evidence
of its antitumor effects, nivolumab is approved for the treat-
ment of various advanced malignancies, including mela-
noma (3), non-small cell lung cancer (NSCLC) (4), renal
cell carcinoma (RCC) (5), squamous cell carcinoma of the
head and neck (6), Hodgkin’s lymphoma (7), and gastric
cancer (8).

Given that nivolumab is an immunomodulatory agent,
specific immune-related adverse events (irAEs) caused by
dysregulation of the host immune system occasionally occur
during treatment (9). Typical irAEs in nivolumab-treated pa-
tients with NSCLC or gastric cancer include skin rash and

diarrhea, which are reported to occur in 6.0-11.0% and 7.0-
10.0% of patients, respectively (4, 8). The minor but impor-
tant irAEs include endocrinopathies (4), pneumonitis (10),
type 1 diabetes mellitus (11), and acute hepatitis (8, 12). Re-
cently, nivolumab-related cholangitis has been reported as a
rare irAE in patients with NSCLC and melanoma (13-17).
In addition, the Ministry of Health, Labor and Welfare in Ja-
pan called for more research on nivolumab-related cholangi-
tis, after 10 cases of cholangitis after administration of
nivolumab were reported on July 5th, 2017. As previous re-
ports suggested that nivolumab-related cholangitis is a seri-
ous irAE that shows a moderate to poor response to steroid
therapy (13-17). Thus, patients could not often receive alter-
native chemotherapy.

We herein report a case of nivolumab-related cholangitis
accompanied by features of both irAE and drug-induced
liver injury (DILI) with allergic reaction in a patient with
advanced gastric cancer. Interestingly, the patient showed an
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Figure 1.

immediate response to prednisolone and was able to receive
alternative chemotherapy.

Case Report

The patient was a 76-year-old man who had undergone
distal gastrectomy and lateral hepatectomy for advanced gas-
tric cancer and liver metastasis, respectively, after neoadju-
vant chemotherapy four years previously. A histopathologi-
cal examination revealed HER2-negative well-differentiated
tubular adenocarcinoma. He received adjuvant chemotherapy
with S-1. However, 12 months later, abdominal lymph node
metastases appeared, and he subsequently received other
systemic chemotherapies. At three years after surgery, he
was treated with nivolumab as the 4th-line chemotherapy.
Although a physical examination showed no jaundice or ab-
dominal symptoms, after the administration of 4 cycles of
nivolumab, a blood examination revealed grade 3 alkaline
phosphatase elevation (ALP: 2,427 U/L) and grade 2 gamma
glutamyl transferase elevation (YGTP: 252 U/L). However,
only mild elevation of the patient’s aspartate aminotrans-
ferase (AST: 69 U/L) and alanine transaminase (ALT: 68 U/
L) levels was noted (Table 1). Although computed tomogra-
phy imaging revealed mild dilation of the extrahepatic bile
duct, no dilation or obvious obstruction of the intrahepatic
bile duct was noted. A blood examination revealed an in-
creased eosinophil count (6.4%), no viral hepatitis infection
(HAV, HBV, HCV, and HEV), and indications of previous
cytomegalovirus (CMV) and Epstein-Barr virus (EBV) in-

The histopathological examination of the biopsy specimens. A: Enlargement of the portal
tract with marked inflammatory cell infiltration. B: Diffuse portal infiltration of mixed inflammatory
cells with a predominance of eosinophils accompanied by mild interface hepatitis (arrow, acidophilic
body). C: Infiltration of eosinophils within the epithelial linings of the intrahepatic bile ducts (ar-
rows). D: Mild ductular reaction within the inflamed portal tract. E, F: Infiltration of both CD4+helper
T-cells and CD8+suppressor T-cells in the portal tract. Hematoxylin and Eosin staining (A-C); im-
munohistochemical staining of CK7 (D), CD4 (E), and CDS8 (F). CK: cytokeratin

fection. The patient’s serum immunoglobulin G (IgG), 1gG4,
and IgM levels were normal. The patient was negative for
anti-nuclear antibody, anti-mitochondrial antibody (AMA),
AMA-M2, and anti-smooth muscle antibody (Table 1). Be-
cause these blood abnormalities were not typical for hepatic
irAE, the patient was treated with ursodeoxycholic acid
(UDCA) as a liver support therapy, after which his serum
AST and ALT levels decreased. However, his serum ALP
and YGTP levels did not improve; thus, liver biopsy was
performed. A histopathological examination of the liver bi-
opsy specimens revealed marked portal infiltration of mixed
inflammatory cells, including eosinophils (Fig. 1A and B),
which was accompanied by mild interface hepatitis with the
appearance of a few acidophilic bodies (Fig. 1B). Eosino-
phils had infiltrated the epithelial lining of the interlobular
bile ducts (Fig. 1C), and cytokeratin 7 immunohistochemis-
try revealed a mild ductular reaction (Fig. 1D). Most infil-
trating lymphocytes were CD3+ (data not shown), and in-
cluded both CD4+ helper T cells and CD8+ suppressor T
cells (Fig. 1E and F).

Because the histopathological findings indicated portal in-
filtration of mixed inflammatory cells and atypical acute
hepatitis as an irAE, we initially suspected cholangitis due
to biliary tract infection; thus, antibiotic treatment was initi-
ated. However, the serum ALP and YGTP levels did not im-
prove. Thus, the patient was diagnosed with nivolumab-
related cholangitis with an irAE based on the histopathologi-
cal findings of CD4+ and CD8+ T lymphocyte infiltration in
the portal tract. In addition, the portal infiltration of eosino-
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Figure 2. Clinical course. The patient’s biliary enzyme levels were increased after 4 cycles of
nivolumab treatment. Because the biliary enzyme levels did not decrease after ursodeoxycholic acid
(UDCA) and antibiotic treatment (AB), liver biopsy was performed. Both prednisolone (PSL) and
UDCA immediately improved the biliary enzyme levels. Thus, the patient could receive the alterna-

tive chemotherapy. L-OHP: oxaliplatin, Rmab: ramucirumab, nab-PTX: nab- paclitaxel

phils suggested DILI with allergic reaction. The oral admini-
stration of prednisolone (0.5 mg/kg/day) immediately re-
duced the levels of serum ALP and yYGTP, after which the
patient could receive the 5th and 6th line chemotherapies.
The dose of prednisolone was tapered, and was stopped 4
months later without an increase in the patient’s biliary en-
zyme levels (Fig. 2). As shown in Fig. 2, two months after 3
cycles of nivolumab treatment, the patient’s serum carci-
noembryonic antigen (CEA) level showed a slight decrease
(from 14.7 ng/mL to 13.7 ng/mL). On the other hand, at 2
months after the discontinuation of nivolumab due to the
drug-related cholangitis, the patient’s CEA level showed a
marked increase to 59.6 ng/mL.

Discussion

In a phase I study of 296 patients with advanced solid tu-
mors, including melanoma, NSCLC, RCC, prostate cancer,
and colorectal cancer, increased ALT and ALP levels were
noted in 4% and 1% of patients, respectively (2). The
Checkmate 057 phase III study, which included 292 NSCLC
patients revealed that the serum levels of ALT, ALP, and
YGTP increased by 3%, 1%, and 1%, respectively (18).
These data suggest that immune checkpoint inhibitor-related
liver injury usually appears as a hepatitis pattern and that
the cholangitis pattern is a rare irAE. With regard to cho-
langitis, only seven cases of nivolumab-related cholangitis in
NSCLC and melanoma patients have been reported (Ta-

ble 2) (13-17). In addition, nivolumab-induced cholangitis
was only reported in 10 of 18,562 (0.05%) patients with
metastatic melanoma, NSCLC, RCC, squamous cell carci-
noma of the head and neck, or Hodgkin’s lymphoma, ac-
cording to the post-marketing surveillance of the Ministry of
Health, Labor and Welfare in Japan from 2014 to 2017 (16).

A previous report that analyzed 2 patients treated with
prednisolone suggested that nivolumab-related cholangitis
showed a moderate to poor response to steroids ther-
apy (14). As Table 2 indicates, seven cases-including our
own-were treated with steroids. With the exception of our
case, all cases showed a moderate to poor response to ster-
oid treatment, suggesting that nivolumab-related cholangitis
was resistant to steroid treatment. Kawakami et al. reported
that the early use of a sufficient quantity of immunosuppres-
sive agents may be effective in terms of clinical improve-
ment (14). In case 6, after increasing the dose of predniso-
lone from 1 mg/kg to 2 mg/kg, the patient’s biliary enzyme
levels gradually improved. If irAEs are refractory to steroid
therapy, other immunomodulatory medications such as in-
fliximab, mycophenolate mofetil, and cy-
closporine may be used (12); however, there are no reports
regarding hepatitis or cholangitis treated with other immuno-
modulatory medications, with the exception of a patient who
received antithymocyte globulin (19).

Although the initiation of steroid therapy (1-2 mg/kg) is
recommended for patients with immune-related hepati-
tis (12), the appropriate dose is for patients with immune-

tacrolimus,
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Table 1. Laboratory Data.
WBC 7,190 /uL ALP 2,427 mg/dL  ANA <40
Neut 65.5 % LDH 198 mg/dL  AMA )
Lymo 192 % YGTP 252 U/L AMA-M2 0.05 U/mL
Mono 7.9 % ChE 207 U/L ASMA )
Eos 6.4 % BUN 14.3 mg/dL  HBs Ag <0.01 IU/mL
Baso 1.0 % Cre 0.77 mg/dL.  HBc Ab 0.09 S/CO
RBC 3.89 x10%uL  Na 140 mEq/L  HBs Ab 0.22 mIU/mL
Hb 11.2 g/dL K 40 mEq/L HCV Ab 0.05 S/CO
PLT 24.6 x109uL  Cl1 102 mEq/L  HAV-IgM 0.26 S/CO
T.P. 6.9 g/dL IeG 1,296.2 mg/dL.  HEV-IgA )
Alb 3.5 g/dL IeG 4 41.0 mg/dL  CMV-IgG x47.9
T. Bil 0.8 mg/dL IgA 474.4 mg/dL  CMV-IgM <0.08
D. Bil 0.2 mg/dL IgM 573 mg/dL  EBV-VCA IgG %320
AST 69 U/L EBV-VCA IgM <10
ALT 68 U/L EBV-EBNA x40

ANA: anti-nuclear antibody, AMA: anti-mitochondrial antibody, ASMA: anti-smooth muscle antibody,

HBs Ag: hepatitis B surface antigen, HBc Ab: hepatitis B core antibody, HBs Ab: hepatitis B surface anti-
body, HCV: hepatitis C virus, HAV: hepatitis A virus, HEV: hepatitis E virus, CMV: cytomegalovirus,
EBV: Epstein-Barr virus, VCA: virus capsid antigen, EBNA: EBV nuclear antigen, S/CO: sample cut off

Table 2. Clinical and Pathological Features of Nivolumab-related Cholangitis.

Case Sex Age Primary Portal tract inflammation Cycle of Treatment Steroid Next
cancer type onset response  chemotherapy
103 M 79 NSCLC CD3+ T lymphocytes 4 Methylprednisolone Moderate Impossible
with prevalent CD8+ cells (1 mg/kg)
UDCA
204) M 64 NSCLC CD8+ and CD4+ 9 Prednisolone (0.5 mg/kg) Poor NA
T lymphocytes
304 F 73 NSCLC NA 6 Prednisolone (0.5 mg/kg)  Moderate NA
404 F 82 NSCLC CD8+ and CD4+ 12 NA NA NA
T lymphocytes
509 F 59 Melanoma NA 3 Prednisolone (1 mg/kg) Poor Good Possible
Additional UDCA
610 M 63 NSCLC NA 5 Prednisolone (1 mg/kg)  Poor Good Possible
Prednisolone (2 mg/kg)
707 M 69 NSCLC NA 3 Prednisolone (60 mg/day) Poor Impossible
Our Case M 79 GC CD8+ and CD4+ 4 Prednisolone (0.5 mg/kg) Good Possible
T lymphocytes UDCA
Eosinophils

NSCLC: non-small cell lung cancer, GC: gastric cancer, UDCA: ursodeoxycholic acid, NA: not available

related cholangitis is unclear. In addition, our patient was
suffered from impaired glucose tolerance (fasting blood glu-
cose level: 114-115 mg/dL and casual blood glucose level:
189-227 mg/dL); thus, a low dose of prednisolone (0.5 mg/
kg) was administered. After the administration of a low dose
of prednisolone, the patient’s biliary enzyme levels immedi-
ately decreased. Histopathological findings of CD4+ and
CD8+ T lymphocyte infiltration into the portal tract were
consistent with a pathological feature of irAE, as suggested
by a previous report (14). In contrast, eosinophilic infiltra-
tion is a feature of an immunoallergic reaction, which is
generally associated with a better prognosis in patients with
DILI (20). Indeed, a blood examination revealed eosino-
philia (> 6%), which is one of the diagnostic criteria for
DILI with allergic reaction in Japan (21). These histological

findings indicated that the present case had the features of
both irAE and DILI with allergic reaction. Although the role
of eosinophilia in the peripheral blood and liver is unclear,
one possible reason why our patient immediately improved
after treatment with a low-dose prednisolone is because the
patient showed histopathological features of both irAE and
DILI with allergic reaction. In contrast, the serum ALP lev-
els gradually improved with both methylprednisolone and
UDCA treatment in case 1. In addition, the first predniso-
lone treatment was not effective in case 5; however, the pa-
tient’s biliary enzyme levels gradually improved after addi-
tional UDCA treatment. These findings suggest that the ad-
ministration of both steroids and UDCA may improve
nivolumab-related cholangitis.

The marked infiltration of both CD4+ and CD8+ T lym-
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phocytes in this case was a salient histopathological feature,
which is consistent with previous reports of nivolumab-
related cholangitis with an irAE (13-17). However, previous
reports have demonstrated that drug-induced cholangitis or
eosinophilic cholangitis is associated with periportal mixed
inflammatory including lymphocyte
tion (22-24). Although the immunophenotypes of these lym-
phocytes have not been shown in these studies, CD4+ and
CD8+ T lymphocytes could be recruited in such conditions.
Thus, it should be noted that cholangitis due to irAE cannot
be clearly distinguished from allergic cholangitis by patho-
logical features alone.

Recently, a correlation between irAEs and anti-tumor ef-
fects was reported in patients with lung cancer and mela-
noma (25-27). In the present case, the patient’s CEA level
did not increase during nivolumab treatment while the pa-
tient’s CEA level increased after the discontinuation of the
drug. These findings might suggest the persistent efficacy of
nivolumab treatment, thereby supporting the fact that irAE
patients demonstrated a favorable efficacy for nivolumab
treatment.

In conclusion, we reported a case of nivolumab-related
cholangitis in a patient with recurrent gastric cancer who
showed an immediate response to prednisolone therapy and
who could receive alternative chemotherapy. Because it is
important to evaluate and treat nivolumab-related cholangitis
before resuming subsequent chemotherapy, prednisolone
should be administered if a blood examination reveals
eosinophilia and if the histopathological analysis of a liver
biopsy specimen reveals eosinophils and CD4+ or CD8+ T
lymphocyte infiltration.

infiltration infiltra-
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