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Abstract: Immune checkpoint inhibitors have promising clinical activity across multiple gastrointestinal

cancers and immune-mediated hepatotoxicity is particularly relevant for this group of patients. In this article

we will review the recognition, workup and management of suspected checkpoint inhibitor related immune-

hepatitis.
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Introduction

Checkpoint inhibitors harness the body’s immune system
and enhance the systemic antitumor immune response.
The currently approved immune checkpoint inhibitors
can be broadly classified into three categories: (I) CTLA-
4 inhibitor: currently the only FDA approved drug in this
class is Ipilimumab. It was also the first immune checkpoint
inhibitor to be approved after improved survival was shown
in patients with metastatic melanoma (1); (I) programmed-
cell death-1 (PD-1) inhibitors: pembrolizumab was initially
approved for patients with metastatic melanoma and has
subsequently shown activity in and has received approval
for patients with non-small cell lung cancer, Hodgkin’s
lymphoma and head & neck cancer. Nivolumab a human Ig4
anti-PD1 monoclonal antibody was also initially approved
for treatment in metastatic melanoma and has since gained
FDA approval for non-small cell lung cancer, renal cell
cancer, head & neck cancer, Hodgkin Lymphoma and
urothelial cancer (2), (III) PD ligand 1 (PDL1) inhibitors:
atezolizumab is the first drug in this class which received
initial FDA approval for metastatic urothelial carcinoma
and has since has been approved for metastatic non-small
cell lung cancer. Avelumab received approval for Merkel
cell carcinoma in March of 2017 and durvalumab received
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approval for urothelial carcinoma on May 1% 2017 (2).

In addition, there is emerging data showing efficacy of
immune checkpoint inhibitors in microsatellite unstable
colon cancer, gastric cancer, hepatocellular cancer,
hematological malignancies and triple negative breast cancer
(3-7). Immune checkpoint inhibitors work by blocking the
T lymphocyte inhibition and restoring cytotoxic T-cell
activity, which acts against greater variety of antigens (8).
A downside of employing this strategy is the risk of loss of
self-tolerance and subsequent development of a range of
autoimmune disorders. The most common adverse events
are dermatologic, endocrine, pulmonary, gastrointestinal,
and rheumatologic (9). Hepatic toxicity is a rare, but
clinically significant, toxicity which is particularly relevant
to patients with gastrointestinal cancers. In this paper, we
will review the diagnosis and management of checkpoint
inhibitor related hepatic toxicity.

Incidence

Patients with gastrointestinal cancers may be at risk for
higher rate of hepatotoxicity due to underlying patient
risk factors and comorbid conditions. Prior systemic
and liver directed cancer treatments can further effect
liver function. This makes the recognition of immune-
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related hepatotoxicity more challenging. Hepatotoxicity
generally presents as asymptomatic elevation of alanine
aminotransferase (ALT) or aspartate aminotransferase
(AST). Isolated bilirubin elevation is rare, but can occur
after prolonged AST and ALT elevation. Hepatotoxicity
can occur at any time after treatment but is most commonly
seen after 6-12 weeks of the therapy (10). Liver biopsy
reveals a pan lobular active hepatitis with a predominant
CD8-positive inflammatory infiltrate. This mirrors
autoimmune hepatitis and is suggestive of predominant
injury to hepatocytes (11). More rarely, predominant injury
to bile ducts can be seen with mild portal mononuclear
infiltrate around proliferated bile ductules (12).

The rate of autoimmune hepatotoxicity varies between
different checkpoint inhibitors. The incidence of autoimmune
hepatotoxicity, of all grades, with CTLA-4 inhibitors is
between 3-9% (10). The rate is lower with PD-1 inhibitors,
ranging between 1-3% with grade 3-4 hepatitis being
rare (13,14). A recent meta-analysis also supports a higher
rate of all- and high-grade hepatotoxicity with CTLA-4
inhibitors compared with PD-1 inhibitors (15). Combining
CTLA-4 inhibitors with PD-1 inhibitors substantially
increases the risk of hepatotoxicity, with AL'T elevation rates
approaching 11-20% and grade 3—4 events rising to 11%
(7,16,17). A higher rate of elevated transaminases are seen
when checkpoint inhibitors are combined with traditional
chemotherapy or targeted therapies (18,19).

Work up of suspected checkpoint inhibitor related
autoimmune bepatitis

Baseline testing: viral hepatitis serologies, transaminase
levels (ALT and AST) and bilirubin should be tested
prior to starting therapy with checkpoint inhibitors. Viral
hepatitis serology include Hepatitis-B virus (HBV) surface
Antigen (HBsAg), Hepatitis-B core antibody (HBcAb) and
Hepatitis C virus (HCV) antibody. A positive HBsAg or
HBcADb serology should prompt checking HBV DNA and a
positive HCV antibody should be followed by HCV RNA
levels. Clinicians should obtain hepatology consultation
for all patients with positive viral serology to consider viral
hepatitis treatment either prior to, or concurrently with,
checkpoint inhibitors. The decision to treat viral hepatitis
will depend on the viral load, liver enzymes, and underlying
liver condition. An ‘HBcAb positive/HBV DNA negative’
panel suggests prior exposure to HBV and although the
rate of potential HBV reactivation is low, it should be
considered as the patient undergoes therapy.
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Monitoring on therapy: clinicians should have a low
threshold to work up suspected drug related hepatotoxicity
to differentiate checkpoint inhibitor-induced immune
related toxicity from other causes of hepatocyte damage.
These include the effect of concurrent or prior treatments,
underlying malignancy, infection or inflammation. In
patients with known HBV or HCV infection, isolated
increases in transaminases, particularly ALT, could be
from activation of the immune system leading to increased
immune response to HCV or HBV and subsequent
decrease in viral load. There has been concern that immune
modulation from checkpoint inhibitors could lead to an
increase in viral replication.

Transaminase (ALT and AST) and bilirubin levels should
be checked prior to each dose of therapy. An increase
of ALT or AST of more than 2 times the upper limit of
normal (ULN) should prompt work up of hepatotoxicity
(Figure 1). Medication reconciliation including evaluation
for alternative therapy/herbal medications should be
performed and hepatotoxic drugs discontinued. Workup
should include basic viral hepatitis serologies (HAV, HBV,
and HCV) depending on baseline serologies and immune
status. Additional workup should include antinuclear
antibodies (ANA), smooth muscle antibody (SMA), Epstein
Barr virus (EBV) IgM, cytomegalovirus (CMV) PCR
depending on the clinical context and possible preexisting
liver dysfunction.

Imaging: ultrasound or CT scan imaging can evaluate
progression of hepatic metastasis and possible biliary
obstruction. Hyperprogressive disease where in accelerated
progression in an otherwise slowly progressive disease
occurs after starting checkpoint inhibitors has been
observed in up to 9% of patients on anti-PD-1/PD-L1
drugs and should be considered in the differential (20).

Biopsy: liver biopsy can help differentiate between
various etiologies of hepatocyte damage. Individual patient
circumstances, including the results of laboratory and
imaging findings listed above, can drive the decision of
when to proceed with a biopsy. Early tissue biopsy can
help differentiate between various etiologies of hepatitis but
there is significant overlap between features of autoimmune
hepatitis and checkpoint inhibitor related injury. The
treatment of suspected immune related hepatitis should not
be delayed for tissue confirmation and it should be recognized
that these may mask features of immune related injury.

Liver biopsy should be strongly considered in patients with
negative viral hepatitis serologies who have persistent grade 2
hepatotoxicity despite 3—4 days of adequate steroid therapy,
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Figure 1 Workup and management of suspected checkpoint inhibitor related immune hepatotoxicity. AST, aspartate aminotransferase; ALT,

alanine aminotransferase; MRI, Magnetic resonance imaging; ULN, upper limit of normal.

and in patients with grade 3 and 4 toxicity. Clinicians should for AST/ALT elevations between 2 and 5 times ULN, and
tailor their testing to balance the risk and cost of biopsy with permanently discontinued for elevations greater than 5
additional yield of clinically relevant information. times ULN (1,21,22).

Prompt treatment of suspected checkpoint-inhibitor
related immune hepatotoxicity is critical to ensure patient
safety. Patients with elevation between 5-10 times ULN
Treatment with checkpoint inhibitors should be interrupted of AST/ALT and negative viral serology, should start

Treatment
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treatment with oral prednisone 1-2 mg/kg/day PO and
monitored with frequent blood testing. Treatment with IV
methylprednisolone 2-3 mg/kg/day should be considered
if there is no improvement in 3-5 days. Treatment with
Mycophenylate mofetil can be added after 3-5 days of
maximal steroid treatment if no improvement is seen.

Patients with (I) continually rising AST/ALT levels
despite adequate oral prednisone therapy, or (I) those that
increase to >10x ULN (with or without bilirubin elevation
>5x ULN) should be admitted to the inpatient setting.
IV Methylprednisolone 4 mg/kg/day should be started
emergently, a Hepatology consult should be obtained
and a liver biopsy considered. LETs should be monitored
daily until AST/ALT falls to <8x ULN. Mycophenylate
mofetil 1 g twice daily should be started if the LFT’s don’t
respond to IV corticosteroids after 2 days. Refractory
immune related toxicity that does not responded to IV
steroids and Mycophenylate has been reported to respond
to antithymocyte globulin therapy (23). Of note, Infliximab,
which is usually used in severe autoimmune adverse
reactions, should be avoided in autoimmune hepatitis as it is
hepatotoxic.

A slow taper of the steroid dose over no less than 4
weeks can be started once hepatitis begins to improve.
Pneumocystis carinii prophylaxis should be considered for
patients receiving prednisone equivalent of 20 mg or more
daily for 4 weeks or more (24). Of note, hepatitis can recur
even after discontinuation of checkpoint inhibitors and
some patients require repeated courses of steroids.

Restarting checkpoint inhibitors: The decision to restart
checkpoint inhibitor after an episode of suspected treatment
related hepatotoxicity depends on the degree of hepatocyte
damage and duration of toxicity. Restarting checkpoint
inhibitor therapy is not recommended for patients (I) with
peak AST/ALT elevation of >5x ULN, (II) whose levels do
not improve to grade 1/baseline, and (III) who show signs of
liver decompensation such as increasing INR. For patients
with peak elevation between 2 and 5x ULN, restarting
checkpoint inhibitors can be considered if levels return to
baseline/grade 1 and individual package insert guidelines

should be followed.

Conclusions

Checkpoint inhibitor-induced immune related hepatitis is
a clinically significant toxicity for patients with GI cancer.
All patients receiving therapy should be monitored closely
and prompt recognition of hepatitis is essential to ensure
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that appropriate treatment is started in a timely manner.
Clinicians should maintain a low threshold for working up
and treating suspected immune hepatitis as delays can lead
to permanent discontinuation of cancer therapy.
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