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Hepatocellular carcinoma (HCC) ranks the fourth cause of

ancer-related death worldwide [1] . More than 50% newly diag-

osed HCC patients are in China, while 70% of them are at ad-

anced stage when they are diagnosed [2] . These patients have

ost the opportunity of radical surgery and can only receive pal-

iative care. Currently, the modality for these advanced stage HCC

atients mainly include: targeted therapy, interventional therapy,

hemotherapy, radiotherapy, and immunotherapy. 

In terms of targeted therapy, sorafenib has been the first-line

olecular targeted agent for HCC for a decade [3] . Many clinical

rials attempting to develop new tyrosine kinase inhibitors (TKIs)

gents failed to meet planned endpoints. In 2017, RESORCE trial

ade regorafenib the second-line treatment for HCC patients who

rogressed on sorafenib treatment [4] . REFLECT trial showed that

he efficacy of lenvatinib is equivalent to sorafenib in term of over-

ll survival (13.6 vs. 12.3 months) [5] . Lenvatinib was approved in

CC treatment on August 29, 2018 by China Food and Drug Admin-

stration. CELESTIAL phase 3 trial indicated that cabozantinib had

urvival benefit in sorafenib intolerant HCC patients [6] . Cabozan-

inib was approved as second-line treatment in HCC in 2019. How-

ver, whether sorafenib or lenvatinib is the first-line treatment has

ot reached a consensus. 

Targeted therapy is often accompanied with obvious side effects

nd low efficacy. The precise screening based on next-generation

equencing technology benefits the patients. The concept of combi-

ation therapy gives us a novel strategy of treating advanced HCC

atients. Combination therapy is more likely to counteract tumor

eterogeneity. The TACTICS clinical trial combines transcatheter ar-

erial chemoembolization (TACE) and sorafenib which showed fa-

orable clinical outcome in advanced HCC patients [7] . Several

linical trials were carried out, such as combining targeted ther-

py with chemotherapy, radiotherapy, local regional therapy or im-

unotherapy. Some of them showed promising results while oth-

rs did not. Application of targeted therapy and immunotherapy

ogether is the most potential combination. 

Cancer immunotherapy represented by immune checkpoint in-

ibitors (CPIs) has made substantial progresses since 2013 [8] .

ompared to TKIs, CPIs have higher objective response rate and
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ower adverse effects which make them effective on solid tumors.

ivolumab and pembrolizumab are both antibodies specific for

rogrammed death-1 (PD-1). The response rate of nivolumab for

dvanced HCC is 14.3% while pembrolizumab is 17%. The excit-

ng results of two phase 2 trials (Checkmate-040 and KEYNOTE-

24) made U.S. FDA promptly approve them as second-line therapy

or advanced HCC patients with sorafenib resistance or intolerance.

he cytotoxic T-lymphocyte–associated protein 4 (CTLA-4) inhibitor

lso showed favorable response rate in advanced HCC patients [9] .

t gives a hint that CPIs based therapy will play an important role

n HCC treatment. The ongoing phase 3 clinical trial (CheckMate-

59) comparing nivolumab and sorafenib may push CPIs to the

rst-line treatment of HCC. 

Theoretically, anti-angiogenetic therapy has synergistic effects

ith immunotherapy [10] . The combination of CPIs and molec-

lar targeted agents attracts broad attention in the treatment of

CC. A phase 1 study reported on American Society of Clinical On-

ology in 2018 showed that combination of lenvatinib with pem-

rolizumab can get 42.3% response rate [11] . Adoptive cell trans-

er therapy (ACT) is another promising immunotherapy for HCC.

t is an individualized therapy not limited by HCC clinical stage

nd can potentially deplete circulating tumor cells to prevent tu-

or recurrence. Although chimeric antigen receptor T-cell (CAR-

) immunotherapy can achieve very good results in hematological

alignancies, its application in HCC is still limited. How to select

umor specific antigen and promote cell infiltration in tumor are

rucial for treatment efficiency. Because CPIs can reduce adverse

ffect of CAR-T therapy, combination of CAR-T and CPIs may be a

ood choice for treating HCC. Undoubtedly, the landscape of HCC

reatment is going to change drastically soon due to fast-growing

ifferent combination strategies. 

Given the context of underlying liver disease of advanced HCC

atients, we should also raise concern about the toxic effects of

hese combined treatments. On the other hand, how to evaluate

erfect order and timing of combination treatment is also very

mportant. As we can see, most of clinical trials were limited in

ample size and lack of significant biomarkers to screen enrolled

atients. Large-scale clinical trials based on precisely selected pa-

ients are urgently needed to verify ideal combination of HCC

reatments. 

Above all, we have made great progress in treating advanced

CC patients in the past decade. For these patients, we should
a. Published by Elsevier B.V. All rights reserved. 
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choose a patient-centered, tolerated treatment balancing between

improving the quality of life and clinical outcome. The future

HCC treatment relies on combination therapy and multidisciplinary

management. 
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