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Key message
Nivolumab-induced liver injury represents heterogeneous forms of immune-mediated liver damage,

from autoimmune hepatitis to forms with prevalent cholangitic liver disease.
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Introduction

In recent years, immunotherapy has become a landmark for the development of new anticancer
agents. Nivolumab, a fully human IgG4 monoclonal antibody, binds to the PD-1 (programmed cell
death-1) receptor, blocking the interaction with its ligands (PD-L1 and PD-L2) and restoring
immune competence against tumor cells [1].

It was approved for the treatment of advanced non-small cell lung cancer (NSCLC) following the
results of two phase III trials [2,3], demonstrating a significant overall survival benefit and a better
toxicity profile over standard second-line treatment. Immune checkpoint inhibition can trigger
effector T-cells against tumor- and self-antigens, leading to various immune-related toxicities. In
studies of nivolumab, severe immune-related hepatic injury was very rare (supplementary Table
S1). We present here the first extensively studied case of severe nivolumab-induced cholangitic

liver disease.

Case report

A 79-year-old male with metastatic NSCLC (supplementary Figure S1) started Nivolumab, up to 4
courses, after experiencing progressive disease. The patient had no previous reports of elevated
liver function tests (LFT), history of liver disease or drug-induced liver injury. Concomitant
medications did not include drugs potentially inducing liver toxicity. History of autoimmune
disorders was excluded.

On day +62 from the start of nivolumab, the patient was admitted to hospital due to itching and
jaundice. Biochemistry showed grade 4 elevation in total bilirubin and gamma-glutamil-
transpeptidase (GGT) and grade 3 elevation in alkaline phosphatase (AP) and alanine transaminase
(ALT) levels. The time course of ALT-bilirubin and GGT-AP is shown (supplementary Figure S2).
Viral infections and storage diseases were excluded, as were biliary tree distension, liver metastases
or portal thrombosis by imaging. No consumption of other drugs or herbal products were reported

and gamma-globulin values were normal. All autoantibodies were negative, except for antinuclear
2
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antibodies (ANA) having significant titers (1:320), with a homogeneous pattern. Human leukocyte
antigens (HLA)-DR11 were detected.

A percutaneous liver biopsy was performed and the final pathology report was consistent with drug-
induced liver damage with features of cholangitis (Figure).

Nivolumab was discontinued and on day +2 from hospitalization metil-prednisolone (1 mg/kg) was
started and combined with ursodeoxycholic acid (UDCA).

Bilirubin values reached normal range in 14 weeks; grade 3 elevation of GGT and grade 1 elevation
of AP/ALT were still present after 16 weeks. Steroid was tapered to 5 mg daily while UDCA was
continued at the same doses (15 mg/kg). The patient died 152 days after the start of nivolumab

treatment due to progressive disease.

Discussion

Although immune-related liver toxicity has been reported with nivolumab treatment, it is usually
transient (supplementary Table S1) and cholestatic forms have not been previously described.

To date, we do not understand specifically the mechanisms of nivolumab-induced liver injury. A
comparison between features of nivolumab-induced cholangitis and other autoimmune liver
diseases is summarized (supplementary Table S2).

Time to onset was similar to that reported in the registration trials, even though the time to
resolution was longer (supplementary Table S1). Treatment with steroids is common to
autoimmune hepatitis/cholangitis and nivolumab-induced liver injury, but responses can be very
variable [4,5].

It is likely that nivolumab-induced liver injury represents heterogeneous forms of immune-mediated
liver damage, ranging from autoimmune hepatitis to forms with prevalent cholangitic liver disease.
These distinct patterns differ due to clinical, biochemical and histopathologic features so much that

they have different outcomes and require different therapeutic strategies.
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We believe that nivolumab primarily induced cholangitic liver disease, probably by an immune-

mediated mechanism, which caused subsequent hepatocellular damage. Monitoring levels of GGT

and AP in addition to transaminases and bilirubin may be helpful for detecting earlier cholestatic

liver disease.
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Legends

Figure. Liver biopsy (20x magnification). The histological sample (H&E stain-) showed a moderate
lymphocytic inflammatory infiltrate, with bile duct injury. Mild periportal necrosis was also
present. CD3 immunohistochemistry (IHC) confirmed the prevalence of lymphocytes in the portal
tract. CD8 IHC showed a prevalence of CD8(+) lymphocytes. PD-L1 IHC, by using anti-PD-
L1/CD274 (clone SP142; Spring), shows a strong granular immunoreactivity in the cytoplasm of
some hepatocytes and Kupffer cells. Furthermore, staining for cytokeratin-19 and -7 revealed
ductular proliferation. With the exception of some spotty necrosis, other lobular changes, like
steatosis or nuclear glicogenation, were absent. Reticulin stain highlighted the absence of sinusoidal

fibrosis.
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Liver biopsy (20x magnification). The histological sample (H&E stain ) showed a moderate lymphocytic
inflammatory infiltrate, with bile duct injury. Mild periportal necrosis was also present. CD3
immunohistochemistry (IHC) confirmed the prevalence of lymphocytes in the portal tract. CD8 IHC showed a
prevalence of CD8(+) lymphocytes. PD-L1 IHC, by using anti-PD-L1/CD274 (clone SP142; Spring), shows a
strong granular immunoreactivity in the cytoplasm of some hepatocytes and Kupffer cells. Furthermore,
staining for cytokeratin-19 and -7 revealed ductular proliferation. With the exception of some spotty
necrosis, other lobular changes, like steatosis or nuclear glicogenation, were absent. Reticulin stain
highlighted the absence of sinusoidal fibrosis.

Figure
338x190mm (96 x 96 DPI)

9T0Z ‘2z Jequese uo 0fs1g ues ‘elulo)ie) Jo AIsBAIN e /610°s[euinopio xo-ououue//:dny Wwoiy papeoumoq


http://annonc.oxfordjournals.org/

S1. Studies with nivolumab reporting any hepatic event and severity in different solid tumors (a);
studies with nivolumab in NSCLC and melanoma reporting resolution data of hepatic irAEs (b)

S2. Patient’s cancer history

S3. Time course of ALT-bilirubin and GGT-ALP levels

S4. Differential features of Nivolumab-induced Cholangitis from other resembling autoimmune

etiologies
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