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Could immune-related hepatitis rapidly
progress to immune-related cirrhosis?
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Abstract. - BACKGROUND: Inmune-related
hepatitis is one of the prevalent adverse events
associated with immunotherapy, especially im-
mune checkpoint inhibitors (ICIs). For patients
without a history of liver disease, autoimmune
disease, or alcohol consumption, it is not clear
whether immune-related hepatitis could rapid
progress to immune-related cirrhosis.

CASE REPORT: We report the case of a
54-year-old female with stage IlIB primary pul-
monary lymphoepithelioma-like carcinoma
(PLELC) diagnosed with immune-related hepati-
tis. After 15 months, a liver biopsy demonstrated
the rapid progression of liver cirrhosis although
systematic corticosteroid administration.

CONCLUSIONS: Long-term immune activa-
tion caused by ICls may exacerbate the process
of cirrhosis. Great attention should be paid to
the rapid progression to liver cirrhosis of im-
mune-related hepatitis in the clinic.
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Introduction

The efficacy of immune checkpoint inhibitors
(IClIs), which blocks cytotoxic T lymphocyte as-
sociated protein-4 (CTLA-4) and programmed
death-1 (PD-1) axis, has led to their widespread
use for the management of cancers'?. Howev-
er, a series of immune-related adverse events
(irAEs) have been recognized®* with the widely
clinical administration of ICIs. IrAEs can occur
in any organ and the most reported’ side effects
of liver is immune-related hepatitis. However,
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immune-related hepatitis rapid progression to im-
mune-related cirrhosis has not been reported to
date. Pembrolizumab is a humanized monoclonal
anti-PD-1 antibody that is effective as a mono-
therapy and combination therapy in many can-
cers®. Pulmonary lymphoepithelioma-like carci-
noma (PLELC) is an uncommon, Epstein-Barr
virus (EBV) associated, non-small-cell lung can-
cer (NSCLC)"®. The incidence of PLELC is 0.7%
of all NSCLC cases’ and no specialized treat-
ment guidelines have been established. Recent
study'®!" showed that ICIs may be a promising
strategy for advanced PLELC, but large clinical
trials are warranted to obtain more evidence to
confirm the efficacy.

Herein, we present a case of pembrolizum-
ab-induced hepatitis rapid progression to im-
mune-related cirrhosis and highlight the signifi-
cance of clinic and imaging manifestations which
help prompt diagnosis as well as establish a
specific treatment.

Case Presentation

A 54-year-old Chinese female patient pre-
sented at our hospital due to repeated cough in
June 2019. Computed tomography (CT) revealed
a soft tissue mass shadow (3.1 cm x 2.9 cm) in
the hilum of the right middle lobe with medi-
astinal and right hilar lymphadenopathy (Fig-
ure 1A-B). Endobronchial ultrasound (EBUS)
was performed in 4R lymph node areas and
the pathology results confirmed non-small cell
carcinoma, lymphoepithelioma-like carcinoma
(Figure 2A). Immunohistochemistry staining
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Figure 1. Computed tomography (CT) scan of the lungs before and after treatment. A-B, Before treatment, July 2019. C-D,
After 2 cycles of pembrolizumab and chemotherapy, August 2019 (stable disease in objective response assessment). E-F, Disease
progression, April 2020. G-H, After 5 cycles of treatment with gemcitabine plus cisplatin, October 2020.

showed: PCK (-), CK5/6 (-), P63 (-), TTF-1 (-), was detected by immunohistochemistry staining
CK7 (-), EBER-ISH (+) (Figure 2B). And Ki-67 with an anti-human PD-L1 monoclonal antibody
was 60%. The programmed cell death ligand 1 22C3) (Figure 2C-D). Combined with medical
(PD-L1) expression was 90% (PD-L1 expression history and auxiliary examination, the patient

PR 27~ -
P H TP

Figure 2. Microscopic findings of the 4R lymph node biopsy. A, Histological examination reveals primary pulmonary
lymphoepithelioma-like carcinoma (magnification x20). B, In situ hybridization showing tumor nuclei positive for Epstein-Barr
Virus-encoded RNA (magnification x20). C-D, Immunohistochemical staining for PD-L1 expression was 90% (C: magnification
x10; D: magnification x20).
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was formally diagnosed stage I1IB PLELC and
was not considered for surgery. She had no
history of autoimmune disease, liver disease,
or alcohol consumption. Virology screen and
autoantibody screen were negative.

The patient received systemic treatment in July
2019 (pembrolizumab 200 mg, albumin-bound
paclitaxel and carboplatin, q3w). Stable disease
(SD) achieved after two cycles of treatment, and
she was well-tolerated with this regimen (Fig-
ure 1C-D). However, the patient was diagnosed
with hypothyroidism and laboratory tests showed
increased level of aminotransferase [ALT: 136
IU/L (normal range: 0-40 1U/L); AST: 143 IU/L
(normal range: 0-35 IU/L)] as well as myocardial
enzymogram (Troponin-T: 153.6 ng/L, normal
range: 0-14 ng/L) on admission for third cycles
of treatment. Then multisystem irAEs were di-
agnosed after a multidisciplinary review. Con-
sidering the irAEs involved in multiple organs
(liver, heart, lung, and thyroid), pembrolizumab
and chemotherapy agents were ceased. High dose
(2 mg/kg 1V daily) of methylprednisolone was
timely used from August 2019 and tapered over
a six-month period. Corticosteroids were stopped
in April 2020. At the same time, a CT scan
revealed disease progression (Figure 1E-F). In
addition, multiple metastatic lesions were present
in the liver (Figure 3C). Gemcitabine plus cispla-

tin were adopted as second-line treatment. The
patient received 5 cycles of treatment from May
2020 to October 2020 (Figure 1G-H). Regular
image review of chest CT suggested a sustained
status of SD. However, the patient developed
gradual distention of the abdomen and respi-
ratory distress in November 2020. Abdominal
ultrasound (US) at a local hospital in December
2020 suggested gross ascites. The ascites was not
well controlled although the patient received ab-
dominal paracentesis and repeated intraperitone-
al cisplatin perfusion. Then, the patient received
anlotinib, a multi-target antiangiogenic-tyrosine
kinase inhibitor, on a 12 mg qd, 2 weeks on and
1 week off schedule, as third-line therapy. How-
ever, anlotinib failed to control the formation of
ascites.

The patient was admitted to our hospital again
on March 30, 2021, due to increased abdominal
girth and shortness of breath. Large-volume para-
centesis with albumin supplementation were giv-
en and massive ascites reduced rapidly. Repeated
cytological examinations of ascitic fluid revealed
lymphocytes infiltration without malignant cells.
However, re-accumulation of ascitic fluid was
observed. 18F-fluorodeoxyglucose (FDG)-posi-
tron emission tomography (PET/CT) showed an
abnormally high uptake on the tumorous lesion
in the hilum of the right lobe with mediastinal

Figure 3. Computed tomography (CT) and magnetic resonance imaging (MRI) scan of the liver during treatment. A, Before
treatment, July 2019. B, After 2 cycles of pembrolizumab and chemotherapy, August 2019. C, Disease progression and liver
metastases, April 2020. D, After 5 cycles of treatment with gemcitabine plus cisplatin, October 2020. E, The patient was admitted
to our hospital again in March 2021. F, After TIPS, May 2021.
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lymphadenopathy. Marked accumulation was not
found in other sites, confirming there was no
evidence of metastasis in the abdominal cavity
and liver. In addition, liver cirrhosis, spleno-
megaly, and ascites were also reported by PET/
CT. The patient strongly requested to figure out
the possible reasons, so we performed further
examination. Liver stiffness, assessed by shear
wave elastography, was 39.0 kPa (the mean nor-
mal liver tissue stiffness ranged from 2.8 to 7.4
kPa). Subsequently, transjugularl liver biopsy and
hepatic venous pressure gradient (HVPG) con-
firmed the diagnosis of cirrhosis. Liver biopsy
showed mild chronic inflammation and interface
hepatitis. Lymphocytic and plasma cell infiltra-
tion could be seen in the portal area (Figure 4A).
Additionally, the MASSON trichrome staining
showed fibrous tissue hyperplasia, enlargement
of the portal area, fibrous septum formation and
the hepatic lobules were partially separated (Fig-
ure 4B). Immunohistochemistry staining showed:
HBsAg (-), HBcAg (-), CD38 (+ partial), 1gG4 (-)
(Figure 4C-F). Autoimmune hepatitis or drug-in-
duced liver injury could not be ruled out. All
workups for viral hepatitis, autoimmune diseases
with liver involvement and alcohol-associated as
well as fatty-associated cirrhosis were negative.
Combined with the treatment history on ICIs,
finally, cirrhosis was hypothesized to be due to
pembrolizumab. Transjugular intrahepaticporto-
sy stemicshunt (TIPS) was given to alleviate

portal hypertension and control refractory asci-
tes. In addition, methylprednisolone 1 mg/kg/day
was started and then gradually tapered down.
The patient demonstrated marked improvement
within the timely treatment. Symptomatic relief
further confirmed our diagnosis. All other pos-
sible causes of liver cirrhosis were excluded, and
the diagnosis of immune-related cirrhosis was
confirmed (Figure 5A).

Discussion

The advent of ICIs has ushered in a new era
in cancer management. ICIs could prevent tumor
away from immune surveillance and cause an op-
timum activation of cytotoxic T cells to kill can-
cer cells effectively. ICIs have dramatically im-
proved the survival of patients when used in both
first and subsequent-line settings'>"*. However, it
may lead to a wide spectrum of immune-related
adverse events that mimic autoimmune disorders
in any organ and any tissue such as dermatologi-
cal, gastrointestinal, hepatic, endocrine and other
systems'*'*. Liver immune-related events mainly
refer to immune-related hepatitis. The incidence
of immune-related hepatitis was 5-10% in ICI
monotherapy and up to 30% in combination
therapy'®!”. Evidence'® showed that the resident
Kupffer cells and neutrophils were correlated
with liver toxicity caused by immunotherapy. The

Figure 4. Histological findings of a biopsy sample from liver (magnification x20). A, Numerous lymphocytes infiltrated into
the portal area (arrow). B, Hepatic lobules were partially separated by fibrous septum (arrow). C-F, Immunohistochemistry
staining showed: HBsAg (-), HBcAg (-), CD38 (+ partial), IgG4 (-) (magnification x20).
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Figure 5. A, Timeline scheme of major clinical events of the patient since diagnosis. B, The liver density diffusely decreased
and was lower than spleen when she was admitted to our hospital again on March 2021.

majority liver injury induced by ICIs are asymp-
tomatic”. Clinically, hepatotoxicity can present
with a range finding, from the elevation of serum
transaminases or bilirubin levels to hepatobiliary
disease such as autoimmune hepatitis, cholangi-
tis, jaundice and liver failure?*?'. Although irAEs
can occur in any organ, hepatotoxicity is a com-
mon side-effect of ICIs. Immune-related cirrhosis
remains a rare complication which has not previ-
ously been reported.

The histopathological characteristics of pa-
tients with immune-related hepatitis is not clear
and the current descriptions are mostly based
on the findings from case reports. Distinct his-
tological patterns of hepatitis were discovered
between treated with anti-PD-1/PD-L1 mAb or
treated with anti-CTLA4 mAb*’. Granuloma-
tous hepatitis, fibrosis, and central venous der-
matitis were showed in patients who received
anti-CTLA4 treatment. However, hepatotox-
icity related to anti-PD-1/PD-L1 mAb charac-
terized by lobular hepatitis. Our histological
findings are more similar with the autoimmune
hepatitis which presented with plasma cell in-
filtration, severe interface hepatitis and piece-
meal necrosis®. The imaging findings sugges-
tive of liver cirrhosis and the liver biopsy as
well as HVPG provided further evidence. The
liver density changed according to the etiology
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as well as the severity of the liver disease such
as liver cirrhosis**. The density of normal liver
tissue was higher than the spleen, but the liver
density in liver cirrhosis was lower than spleen
in general. In our patient, the density of liver
diffusely decreased and lowered compared to
the spleen which also contributed to the diag-
nosis (Figure 5B). Immune associated hepatitis
may demonstrate variable imaging appearance
according to its severity. Mild cases showed
nonspecific imaging findings and severe cas-
es showed hepatomegaly, periportal edema,
as well as periportal lymphadenopathy?>2,
but distinct CT manifestations were shown in
patients with cirrhosis such as ascites, liver
shrinkage, and splenomegaly.

The cirrhosis is a consequence of long stand-
ing excessive fibrogenesis which usually takes a
long time. Hepatitis virus infection, alcohol con-
sumption, fatty as well as autoimmune disease
are major risk factors for liver cirrhosis. Howev-
er, immune activation and inflammation caused
by ICIs may also contribute to the progression of
cirrhosis. EBV infection is one of the causative
agents of head and neck cancers, such as NPC?.
Studies®® also reported that EBV is associated
with liver disease. Research?® revealed that liver
injury will aggravate in patients with EBV-in-
fected. Primary liver cancers are associated with
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a higher risk of immune-related hepatotoxicity
compared with other solid tumors such head and
neck cancer®. Secondary liver tumor may also
directly accelerate the evolution of the disease.
In our cases, the liver function returned to the
normal range after timely treatment when diag-
nosed with immune-related hepatitis and PET/
CT did not show any high metabolic foci in liver.
All other possible causes of liver cirrhosis were
excluded and the immune-related cirrhosis was
mainly related to the immunotherapy.

The observations of this case challenge the
present recommendations concerning the man-
agement of immune-related hepatitis. In most
cases, the immune-related hepatitis is not severe,
and corticosteroids might not be necessary for
the treatment of some patients*>*. The sponta-
neous hepatitis resolution was observed in some
patients and a minority of them were even rechal-
lenged with immunotherapy after an improve-
ment from immune-induced hepatitis. Although
systematically corticosteroid administration, the
patient in our case still eventually developed
liver cirrhosis after 15 months. It is important
to diagnose and treat patients with ICI-induced
hepatitis earlier by multidisciplinary therapies.
Corticosteroids and immunosuppressants are the
main treatment choice for liver injury related to
ICIs. However, the outcomes are often unsatis-
factory®®’!. The corticosteroid is extremely de-
batable due to the adverse events and its negative
influence on the efficacy of immunotherapy®-°.
For the immune-related cirrhosis, the treatment
strategy also should be reconsidered.

Conclusions

This report describes the first case of im-
mune-related hepatitis rapid progression to liver
cirrhosis in a patient with lymphoepithelioma-like
lung cancer who was treated with pembrolizum-
ab. Excluding the reason of viral, alcoholic, fatty,
autoimmune liver disease and infection, the liver
cirrhosis was considered as correlated with im-
mune-related hepatitis. Beware of the cirrhosis fol-
lowed by immune-associated hepatitis was ratio-
nal. Long-term immune activation caused by ICls
may exacerbate the process of cirrhosis. Identifi-
cation and monitoring of rapid progression should
become an important aspect in oncologic care.
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