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Until recently, transarterial chemoembolization (TACE) 
was the only standard treatment for intermediate-stage 
hepatocellular carcinoma (HCC) according to the worldwide 
guidelines for the diagnosis and treatment of HCC (1,2). 
However, TACE is not always effective in providing a 
survival benefit because of the extreme heterogeneity of 
intermediate-stage HCC regarding tumor size and number, 
and liver function (Child-Pugh A5-B9). In a review article, 
Bruix et al., the developer of the Barcelona Clinic Liver 
Cancer staging system, stated that TACE is not indicated 
for all cases of intermediate-stage HCC (3). Therefore, 
other treatments are required to cover these unmet needs, 
especially when the tumor burden is relatively large. To 
this end, various attempts have been made to subclassify 
intermediate-stage HCC into substages to develop more 
specific treatment strategies (4). Initial treatment with 
lenvatinib was recently proposed for HCCs beyond the 
up-to-seven criteria (5,6) (Figure 1) because it showed 
high response rates in intermediate-stage HCC patients  
(61%) (7) in the subanalysis of the REFLECT trial (5,8). 
Patient outcomes are further improved by the subsequent 
use of selective TACE (6,9). This novel treatment strategy 
may extend the survival of patients with high tumor burden 
for the following reasons: (I) it causes tumor necrosis and 
shrinkage; (II) tumor vessel normalization by lenvatinib 
increases the efficacy of subsequent TACE; and (III) it 
suppresses the increase of cytokines, such as vascular 
endothelial growth factor or angiopoietin 2, that follows 
TACE-induced hypoxia (6). The validity of this strategy was 
tested in the TACTICS trial, in which sorafenib was used as 

the initial therapy (10,11). The results of a recent proof-of-
concept trial indicate that HCCs with high tumor burden 
treated with initial lenvatinib followed by subsequent 
selective TACE show a complete response, leading to a 
real cure after discontinuation of lenvatinib in some cases, 
suggesting that LEN-TACE sequential therapy may 
become the standard-of-care for patients who are unsuitable 
for TACE (6,9) (Figure 1). In addition, curative therapy 
such as resection or ablation is feasible after downstaging by 
lenvatinib. Initial lenvatinib therapy followed by selective 
TACE can significantly improve patient prognosis and 
objective response rate (ORR) compared with the effects of 
TACE alone because of the direct tumor necrotizing effect 
of selective TACE (6,12).

The IMbrave 150 Phase III trial tested the use of 
atezolizumab plus bevacizumab for the treatment of 
advanced-stage HCC patients. The results were published 
in New England Journal of Medicine in 2020 (13), leading 
to a change in the paradigm of HCC treatment. A total 
of 501 patients were randomized 2:1 to the atezolizumab 
plus bevacizumab group or sorafenib group. The endpoints 
of this trial were overall survival (OS) and progression-
free survival (PFS). The first interim analysis indicated 
that combination treatment with atezolizumab and 
bevacizumab resulted in significantly longer OS and PFS 
than those achieved with sorafenib alone. The median OS 
of patients receiving atezolizumab (1,200 mg/kg iv q3w) 
in combination with bevacizumab (15 mg/kg q3w) was 
not estimable (NE), whereas the median OS for sorafenib 
was 13.2 months (95% CI, 10.4–NE), with a hazard ratio 
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of 0.58 (95% CI, 0.42–0.79, P=0.0006). The median PFS 
and ORR in the group that received atezolizumab plus 
bevacizumab were 6.8 months (95% CI, 5.7–8.3) and 27%, 
compared with 4.3 months (95% CI, 4.0–5.6) and 12% in 
the sorafenib group, respectively (PFS hazard ratio, 0.59; 
95% CI, 0.47–0.76; P<0.0001 for both cases). The patient-
reported outcome, i.e., the time to deterioration of quality 
of life (QOL), was more favorable in the atezolizumab plus 
bevacizumab group, showing a significantly prolonged 
QOL decline compared with that in the sorafenib group 
(12.1 vs. 3.6 months). Furthermore, combination treatment 
showed a better safety profile than sorafenib alone. These 
results indicate that atezolizumab plus bevacizumab will 
replace lenvatinib and sorafenib as first-line strategies after 

it is approved for clinical use, and that it may displace other 
drug therapies one level down (Figure 2).

Disease progression from the baseline is observed in 
approximately 20% of cases treated with atezolizumab in 
combination with bevacizumab. In addition, because both 
drugs are monoclonal antibodies, the resulting decline in 
liver function is expected to be less severe than that caused 
by tyrosine kinase inhibitors. Therefore, it is estimated 
that 80–90% of cases showing progressive disease with 
atezolizumab plus bevacizumab therapy will move to second-
line and later line therapies. Therefore, even in patients 
with advanced-stage HCC, molecular targeted drugs such 
as lenvatinib and sorafenib, or later line drugs such as 
regorafenib, ramucirumab, and cabozantinib, will continue 

Figure 1 Changing concept for treatment strategy in intermediate-stage HCC with high tumor burden. HCC, hepatocellular carcinoma.

Figure 2 Systemic therapy in HCC: 2020 and beyond. HCC, hepatocellular carcinoma.
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to play an important role, including after treatment with 
atezolizumab plus bevacizumab. In that sense, accurately 
identifying TACE-unsuitable patients with high tumor 
burden is critical. In addition, when possible, avoiding the 
overuse of TACE is important because it decreases hepatic 
functional reserve, which may lead to a missed chance to 
receive sequential systemic therapy.

In conclusion, the treatment paradigm for intermediate- 
and advanced-stage HCC is drastically changing. The 
treatment paradigm in patients with intermediate-stage 
HCC is shifting markedly because of the emergence of a 
new treatment option, LEN-TACE sequential therapy. In 
advanced-stage HCC, combination immunotherapy with 
atezolizumab plus bevacizumab will become the first-line 
treatment replacing lenvatinib or sorafenib. Clinical trials 
of combination immunotherapy are ongoing and include all 
stages of HCC, from early-stage to advanced-stage (14,15), 
such as the adjuvant setting after resection or ablation for 
early stage HCC or combination therapy with TACE for 
intermediate stage HCC. These changes in the treatment 
paradigm of HCC are expected to markedly improve the 
prognosis of patients.
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