| 4 Case Report

Combining Immunotherapy with Transarterial Radioembolization

Abstract

Hepatocellular carcinoma (HCC) has a high mortality rate due to the diagnosis of patients at advanced
stages and ineffective systemic therapies. Immunotherapy is considered a new treatment option for
unresectable HCC alternatives to the limitations of conventional cytotoxic chemotherapy. In this case
report, we reported that transarterial radioembolization and immunotherapy such as atezolizumab and
bevacizumab can be used together in a manner effectively in the management of HCC treatment.
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Introduction

Hepatocellular carcinoma (HCC) is one of
the most common malignancies with high
mortality rates due to challenging treatment
management. Viral hepatitis, alcohol abuse,
metabolic liver disease, and obesity cause
liver damage. Processing of HCC is a
multistep pathway that arises from chronic
liver disease and cirrhosis.!!  Hepatic
malignancies have been detected in athletes
and bodybuilders with a history of using
long-term high-dose anabolic androgenic
steroids to increase muscle mass. Anabolic
androgenic steroids may increase the risk
of hepatic tumor development by causing
hepatocyte proliferation.”?! Although
surgical or locoregional interventions are
treatment options in early-stage HCC,
the poor prognosis in the patient group
with unresectable disease makes treatment
challenging.®!  Immunotherapy provides
a clinically meaningful improvement in
the management of unresectable HCC. In
this case, we presented that combining
transarterial radioembolization (TARE) and
atezolizumab and bevacizumab (Atezo/
Bev) therapy can significantly affect
the management of unresectable HCC
treatment.

Case Report

In 2017, a 34-year-old male athlete with
a history of using nutritional supplements
was admitted to the gastroenterology
outpatient clinic suffering from weight
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loss, nausea, and vomiting. Serum tumor
markers (carcinoembryonic antigen,
o-fetoprotein, and lactate dehydrogenase)
and viral hepatitis screening were negative.
Magnetic  resonance 1maging (MRI)
revealed a  well-circumscribed — mass
measuring 7 cm X 7 cm X 6 c¢cm in liver
segment VI [Figure la], with rim-shaped
contrast enhancement in the arterial phase
and a washout pattern in the delayed phase.
A hepatic biopsy with a histopathological
examination was recommended for a
definitive diagnosis; however, the patient
refused the interventional procedure and
did not follow medical recommendations
until 2020. A repeated MRI scan on this
date demonstrated the progression of this
huge tumor measuring approximately
18 cm x 17 cm x 14 cm. Simultaneous
F-18 fluorodeoxyglucose (FDG)-positron
emission tomography/computed
tomography (PET/CT) images [Figure 1b]
also showed increased FDG uptake more
prominent in the periphery of the tumor.
The consensus of the multidisciplinary liver
tumor board was to treat the patient with
TARE for HCC, given the radiographic
appearance. The patient underwent two
sessions of TARE with yttrium-90 (Y-90) at
a 2-month interval in April and June. Then,
the patient was referred for immunotherapy
and received 10 cycles of (Atezo/Bev)
between August 2020 and May 2021.
This treatment was well tolerated, and no
adverse events were observed according to
common terminology criteria for adverse
events. After these treatments, necrotic
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Figure 1: MRI revealed a well-circumscribed mass measuring in the liver segment VI (a) in 2017. After 3 years without follow-up in 2020, F-18 FDG PET/CT
images (b) also showed increased FDG uptake more prominent in the periphery of the tumor. The consensus of the multidisciplinary liver tumor board was
to treat the patient with transarterial radioembolization with yttrium-90 for HCC. Then, the patient was referred for immunotherapy and received 10 cycles
of Atezo/Bev. After these treatments, necrotic and hemorrhagic changes were seen in the mass on follow-up F-18 FDG PET/CT scan (c). At this stage,
the multidisciplinary tumor board decided to enucleate the lesion and postoperative F-18 PET/CT revealed that there was no evidence of malignancy in
the rest of the liver parenchyma (d) MRI: Magnetic resonance imaging, FDG: Fluorodeoxyglucose, PET/CT: Positron emission tomography/computed
tomography, Atezo/Bev: Atezolizumab and bevacizumab treatment, HCC: Hepatocellular carcinoma

and hemorrhagic changes were seen in the mass on a
follow-up PET/CT scan [Figure lc]. At this stage, the
multidisciplinary tumor board decided to enucleate the
lesion. The postoperative pathological specimens showed
no residual tumor histologically and postoperative PET/CT
revealed that there was no evidence of malignancy in the
rest of the liver parenchyma [Figure 1d].

Discussion

The prognosis of HCC is precisely related to the stage of
cancer at the admission of the patient. Surgical curative
treatment options included resection and transplantation
in early-stage HCC patients. Patients with unresectable
advanced HCC receive systemic treatments, traditionally
sorafenib or lenvatinib in the first line and regorafenib,
cabozantinib, or ramucirumab in the second line.

Sorafenib is the first multi-tyrosine kinase inhibitor that
affects cancer cells by inhibiting angiogenesis and tumor
proliferation and has been approved for the treatment of
advanced HCC for approximately 10 years.! HCC, which
develops on the background of chronic inflammation
caused by genetic predisposition, alcohol, and cirrhosis,
has a heterogeneous tumor immunity.’”! Immunity and
the microenvironment of the tumor are essential factors
affecting carcinogenesis, invasion and extension of
tumor tissue, and metastasis.[¥) Immune checkpoint
receptors such as programmed death-1 (PD-1) and
PD-ligand-1 (PD-L1) are inhibitory pathways that
physiologically  balance = T-cell-mediated  immune
responses.’”! In patients with HCC with underlying
chronic  cirrhosis, constant inflammation causes

PD 1/PD-L1 overexpression.®] Immune checkpoint
inhibitors (ICIs) (e.g., atezolizumab) precipitate an
antitumor effect by blocking the evading mechanism of
tumor tissue from the immune system.”’ Bevacizumab
is selectively binding circulating vascular endothelial
growth factor (VEGF), thereby inhibiting the binding of
VEGF to its cell surface receptors.l'! In the management
of unresectable HCC, Atezo/Bev treatments provide a
clinically meaningful improvement in overall survival/
progression-free survival and patients’ quality of life
compared to first-line immunotherapies such as sorafenib
and lenvatinib.""'¥ ICIs combined with TARE therapy
may produce a synergistic effect by exposing hepatocytes
to Y-90-labeled microspheres and causing immune cell
death. In advanced HCC treatment management, a study
presenting the results of the combination of TARE and
nivolumab, which is one of the PD-1 targeting agents,
has been reported in the literature. However, the results
of Atezo/Bev immunotherapy and TARE treatment with
Y-90 glass microspheres have not been reported yet. The
phase II study of Tai et al. included 40 patients with a
received combination of Y-90-resin microspheres with
TARE and nivolumab and showed an objective response
rate of approximately 30%.!'S! Several clinical trials are
in progress to evaluate the utility of the combination of
Atezo/Bev and TARE with Y-90.1'!81 In this case report,
we reported that TARE and immunotherapy can be used
together in a manner effectively in the management of
HCC treatment.
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