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Hepatocellular carcinoma (HCC) is a highly fatal disease,
the mortality of which runs parallel to its incidence.
Historically, viral hepatitis has been the major cause of
HCC (1). Vaccine is available for hepatitis B virus (HBV)
and a drug cocktail is effective in bringing down blood
hepatitis C virus (HCV) level to zero. With successful
application of mRINA vaccine for COVID-19, it is a matter
of time before an effective vaccine for HCV is generated.
Despite these positive advancements, the incidence of HCC
is continuing to rise because of HCC development as a
direct consequence of non-alcoholic steatohepatitis (NASH)
caused by obesity (1). While viral hepatitis is waning in
the Western countries, obesity is now a global problem,
requiring impactful treatment regimen for HCC that can
provide meaningful survival benefit.

The review paper by Zhang ez a/. discusses combinatorial
treatments for advanced HCC (2). HCC at early stages,
especially if the tumor is <5 cm in size, can be treated
by transplantation, surgical resection in combination
with radiofrequency ablation (RFA) and transarterial
chemoembolization (TACE) (3). Historically advanced
HCC was treated with a chemotherapy cocktail, and
following a landmark clinical trial, angiogenesis-targeting
strategy using a broad-spectrum tyrosine kinase inhibitor
(TKI) sorafenib became the first-line treatment for HCC
with subsequent introduction of newer generation of

TKIs, such as lenvatinib. Similar to other cancers, immune
checkpoint inhibitors (ICIs) are also showing promise
for HCC, and anti-programmed cell death protein 1
(PD-1) monoclonal antibodies, such as nivolumab and
pembrolizumab, have been approved for HCC treatment
as a second line therapy following TKI therapy. Anti-
PD-1 ligand-1 (PD-L1) monoclonal antibody (mAb),
atezolizumab, and anti-vascular endothelial growth factor
A mAb, bevacizumab, combination showed better efficacy
than sorafenib alone, and was approved by FDA as a first
line therapy for advanced HCC. As a consequence, multiple
clinical trials are ongoing testing the combination of ICIs
and anti-angiogenesis therapy, and Zhang et a/. described
in detail how to evaluate endpoints and properly interpret
the findings to determine clinical response (CR), overall
response rate (ORR) and overall survival (OS) in these
clinical trials (2). The challenge of short follow-up period
affecting correlation of efficacy and OS endpoint in phase
III clinical trials was highlighted.

HCC develops after decades of chronic inflammation
on a cirrhotic background which significantly compromises
liver function. As such, use of broad-spectrum TKIs
markedly increases treatment-induced toxicity severely
affecting quality of life (QoL) thereby reducing patient
compliance. The majority of the combinatorial clinical
trials are testing combination of ICIs with a non-targeted

A ORCID: 0000-0003-0973-2323.

© HepatoBiliary Surgery and Nutrition. All rights reserved.

HepatoBiliary Surg Nutr 2022;11(5):779-781 | https://dx.doi.org/10.21037/hbsn-22-322


https://crossmark.crossref.org/dialog/?doi=10.21037/hbsn-22-322

780

drug. This is compounded by the observation that NASH-
HCC patients respond poorly to ICI treatment compared
to HCC patients with viral hepatitis (4). The focus needs to
be shifted towards combining ICIs with gene-based therapy
or small molecule inhibitors of specific driver oncogenes.
Oncolytic vaccinia viruses showed promise in phase III
clinical trials in HCC patients (5). Targeted nanoparticles
delivering siRNA for an oncogene is another approach for
tumors in the liver which is showing promise in pre-clinical
studies and phase I/1I clinical trials (6).

Zhang et al. mentioned that a definitive driver gene
explaining the molecular mechanism of HCC has not
been identified. However, molecular classification of HCC
has identified sub-classes of HCC dependent on driver
oncogenes (7). One example is MYC which is amplified in
~20% cases of HCC and can drive HCC development and
progression on its own. A new generation of specific MYC
inhibitors has been identified showing strong potency and
synergism with ICI in multiple cancer indications in mouse
models (8). These inhibitors are yet to be tested in HCC
pre-clinical models, which might usher in new treatment
regimens for a subset of HCC patients. In the spectrum
of NASH to HCC, identification of genes that regulate
both these processes allows development of preventive
and therapeutic approaches. One such gene is AEG-1/
MTDH which regulates lipid metabolism and inflammation
on one end, and functions as a bona fide oncogene thus
regulating the entire process (9). While selective AEG-1/
MTDH inhibitors are being identified, targeted nanoparticle
delivering siRNA for AEG-1/MTDH markedly inhibited
both high fat diet (HFD)-induced NASH as well as HCC (9).

One important statistic that was highlighted by Zhang
et al. is that 5-year survival rate for HCC patients in Japan is
50.4% which is markedly higher compared to that in the USA
(10-15%), South Korea (18.9%) and Taiwan (20-22%) (2).
"This success was attributed to establishment of a nationwide
surveillance program allowing early detection of the disease,
and placing patients in curative treatment regimen, such
as resection with RFA, TACE or hepatic artery infusion
chemotherapy (HAIC) (10). With the raging obesity
pandemic causing an alarming increase in NASH-HCC,
it is mandated that nationwide early surveillance program,
such as inclusion of abdominal ultrasound in annual
health check-up especially in at-risk patients, needs to be
established to effectively manage this fatal disease. The
success of mammogram and colonoscopy in managing
breast and colorectal cancers, respectively, further stresses
this point. Identification of a specific blood biomarker for
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early HCC has huge potential for effective management of
this highly virulent disease.

Acknowledgments

Funding: The present study was supported in part by
The National Cancer Institute (NCI) Grants (Nos.
1RO1ICA230561-01A1, 1RO1CA240004-01 and
1R01CA244993-01), and The National Institute of Diabetes
and Digestive and Kidney Diseases (NIDDK) Grant (No.
2R01DK107451-05).

Footnote

Provenance and Peer Review: This article was commissioned
by the editorial office, Hepatobiliary Surgery and Nutrition.
The article did not undergo external peer review.

Conflicts of Interest: The author has completed the ICMJE
uniform disclosure form (available at https://hbsn.
amegroups.com/article/view/10.21037/hbsn-22-322/coif).
The author has no conflicts of interest to declare.

Ethical Statement: The author is accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article
distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with
the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the
formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Chidambaranathan-Reghupaty S, Fisher PB, Sarkar
D. Hepatocellular carcinoma (HCC): Epidemiology,
etiology and molecular classification. Adv Cancer Res
2021;149:1-61.

2. Zhang T, Merle P, Wang H, et al. Combination therapy
for advanced hepatocellular carcinoma: do we see the
light at the end of the tunnel? Hepatobiliary Surg Nutr
2021;10:180-92.

HepatoBiliary Surg Nutr 2022;11(5):779-781 | https://dx.doi.org/10.21037/hbsn-22-322


https://hbsn.amegroups.com/article/view/10.21037/hbsn-22-322/coif
https://hbsn.amegroups.com/article/view/10.21037/hbsn-22-322/coif
https://creativecommons.org/licenses/by-nc-nd/4.0/

HepatoBiliary Surgery and Nutrition, Vol 11, No 5 October 2022

3. Chakraborty E, Sarkar D. Emerging therapies for
hepatocellular carcinoma (HCC). Cancers 2022;14:2798.

4. Pfister D, Nunez NG, Pinyol R, et al. NASH limits anti-
tumour surveillance in immunotherapy-treated HCC.
Nature 2021;592:450-6.

5. Heo ], Reid T, Ruo, L, et al. Randomized dose-finding
clinical trial of oncolytic immunotherapeutic vaccinia JX-
594 in liver cancer. Nat Med 2013;19:329-36.

6. 'Tabernero J, Shapiro GI, LoRusso PM, et al. First-in-
humans trial of an RNA interference therapeutic targeting
VEGF and KSP in cancer patients with liver involvement.
Cancer Discov 2013;3:406-17.

7. Hoshida Y, Nijman SM, Kobayashi M, et al. Integrative

Cite this article as: Sarkar D. Providing meaningful survival
benefit to hepatocellular carcinoma patients: combination
therapy of future. HepatoBiliary Surg Nutr 2022;11(5):779-781.
doi: 10.21037/hbsn-22-322

© HepatoBiliary Surgery and Nutrition. All rights reserved.

10.

781

transcriptome analysis reveals common molecular
subclasses of human hepatocellular carcinoma. Cancer Res
2009;69:7385-92.

Han H, Jain AD, Truica MI, et al. Small-Molecule
MYC Inhibitors Suppress Tumor Growth and Enhance
Immunotherapy. Cancer Cell 2019;36:483-97.¢15.
Srivastava J, Robertson CL, Ebeid K, et al. A novel
role of astrocyte elevated gene-1 (AEG-1) in regulating
nonalcoholic steatohepatitis (NASH). Hepatology
2017;66:466-80.

Kudo M. Management of Hepatocellular Carcinoma in
Japan: Current Trends. Liver Cancer 2020;9:1-5.

HepatoBiliary Surg Nutr 2022;11(5):779-781 | https://dx.doi.org/10.21037/hbsn-22-322



