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Introduction

Upfront systemic therapy with subsequent locore-
gional therapy is a new therapeutic option for intermedi-
ate-stage hepatocellular carcinoma (HCC). The first ex-
ample of such treatment is sorafenib-transarterial che-
moembolization (TACE) sequential therapy, which was 
tested in the TACTICS trial [1]. This was followed by len-
vatinib-TACE (LEN-TACE) sequential therapy [2, 3], 
which is based on the high response rate (40.6% per mRE-
CIST) achievable with lenvatinib. A recently developed 
strategy is atezolizumab/bevacizumab curative (ABC) 
conversion, in which curative treatment such as resec-
tion, radiofrequency ablation (RFA), or superselective 
TACE (curative TACE) is performed after achieving 
marked tumor shrinkage (objective response rate [ORR] 
per RECIST v1.1 = 44%) with atezolizumab plus bevaci-
zumab (Atezo/Bev) combination therapy [4]. Given that 
approximately 20% of patients who undergo ABC con-

version therapy become cancer-free and drug-free, the 
optimal timing of curative conversion during Atezo/Bev 
treatment must not be missed, even when a sufficient ef-
fect of the drug is observed. Generally, the systemic treat-
ment approach for other types of advanced cancer is 
“continue the treatment as long as the drug remains ef-
fective.” However, curative conversion is frequently 
achievable using Atezo/Bev in patients with intermedi-
ate-stage HCC (locally advanced HCC without vascular 
invasion or extrahepatic spread), which is not possible in 
advanced HCC. The treatment concept that should be ap-
plied to intermediate-stage HCC is thus “switch to cura-
tive therapy to achieve cancer-free drug-free status upon Masatoshi Kudo is Editor-in-Chief of Liver Cancer.
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achievement of marked tumor shrinkage,” which differs 
from the treatment concept for other types of advanced 
cancer or advanced HCC.

Upfront Systemic Therapy with Subsequent 
Locoregional Therapy/Resection in Intermediate-
Stage HCC

TACE has been the standard of care for intermediate-
stage HCC until recently. However, this was based on ev-
idence from a meta-analysis of 6 randomized controlled 
trials in which patients treated with TACE were com-
pared with patients who did not receive therapy [5]. Al-
though 6 effective drugs are currently available, the data 
are insufficient to determine whether TACE or upfront 
systemic therapy followed by selective TACE, ablation, or 
resection after tumor necrosis and/or shrinkage has a 
greater overall survival (OS) benefit.

Treatment with a vascular endothelial growth factor 
(VEGF) inhibitor decreases microvessel density, tumor 
interstitial pressure, and vascular permeability, in addi-
tion to normalizing the tumor vasculature, thereby im-
proving drug delivery and the therapeutic efficacy of sub-
sequent selective TACE [6]. Three types of sequential 
therapy in which locoregional therapy is preceded by sys-
temic therapy have been reported: (1) sorafenib-TACE 
sequential therapy [1], (2) LEN-TACE sequential therapy 
[2, 3, 7], and (3) ABC conversion therapy [4, 8].

This editorial comments on the 3 treatment strategies 
based on this completely new concept.

Sorafenib-TACE Sequential Therapy

The TACTICS trial (TACE Therapy In Combination 
with Sorafenib) was a multicenter randomized controlled 
study that examined progression-free survival (PFS) and 
OS in patients with HCC who underwent sequential ther-
apy comprising upfront sorafenib with subsequent on-
demand selective TACE and in those who underwent 
TACE alone [1]. The trial showed positive results: TACE-
specific PFS, the primary endpoint, was 13.5 months in 
patients who underwent TACE alone versus 25.2 months 
in those who underwent sorafenib-TACE sequential 
therapy (hazard ratio [HR], 0.59; 95% confidence interval 
[CI], 0.41–0.87; p < 0.0001) [1]. Data of tumors within the 
up-to-seven criteria and those beyond the up-to-seven 
criteria were reported at the American Society of Clinical 
Oncology-Gastrointestinal Cancers Symposium in 2021 

[9]. In patients with tumors beyond the up-to-seven cri-
teria, PFS was 13.1 months longer with sorafenib-TACE 
sequential therapy than with TACE alone (22.1 months 
vs. 9.0 months; HR, 0.674). OS was also prolonged by 11.3 
months by the addition of sorafenib to TACE (36.3 
months vs. 25.0 months; HR, 0.898) [9]. In patients with 
tumors within the up-to-seven criteria, PFS was pro-
longed by 9.7 months with sorafenib-TACE sequential 
therapy compared with TACE alone (24.9 months vs. 
15.2 months; HR, 0.756). OS was also prolonged by 3.7 
months with sorafenib-TACE sequential therapy com-
pared with TACE alone (35.6 months vs. 31.9 months; 
HR, 0.924). These data indicate that sorafenib-TACE se-
quential therapy is more effective than TACE alone in 
prolonging PFS and OS [9].

The results of the TACTICS trial support the use of 
sequential therapy comprising an upfront anti-VEGF in-
hibitor with subsequent selective TACE for intermediate-
stage HCC by demonstrating PFS and OS benefits.

LEN-TACE Sequential Therapy

LEN-TACE sequential therapy was developed in 
proof-of-concept studies based on the marked prolonga-
tion of OS in patients with intermediate-stage HCC be-
yond the up-to-seven criteria [2, 3]. OS was 37.9 months 
with upfront lenvatinib with subsequent selective TACE 
versus 21.3 months with TACE alone, indicating that 
LEN-TACE sequential therapy significantly improved 
OS (HR, 0.48; 95% CI, 0.16–0.79; p < 0.01). PFS, ORR per 
mRECIST, and preservation of liver function were also 
favorable in the lenvatinib-treated group [3]. In addition, 
5 of 30 patients (17%) who received LEN-TACE sequen-
tial therapy achieved cancer-free drug-free status, indi-
cating that this therapy can potentially achieve cure in 
patients with intermediate-stage HCC beyond the up-to-
seven criteria. The results were reproduced in many oth-
er clinical studies [7], and LEN-TACE sequential therapy 
has become a well-established approach for TACE-un-
suitable intermediate-stage HCC in Japan. The idea that 
systemic therapy with a drug that achieves a high re-
sponse (e.g., lenvatinib) combined with subsequent selec-
tive TACE for residual viable tumors increases the cura-
tive effect of TACE, preserves liver function, suppresses 
hypoxia-inducible cytokines, and ultimately improves 
survival in TACE-unsuitable intermediate-stage HCC led 
to the recommendation of this sequential therapy in the 
consensus statements of the Asia-Pacific Primary Liver 
Cancer Expert (APPLE) association [10] and the Japan 
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Society of Hepatology (JSH) [11]. Thus, both the APPLE 
and JSH consensus statements recommend LEN-TACE 
sequential therapy as the first choice of treatment for 
TACE-unsuitable patients with intermediate-stage HCC 
[10, 11]. Upfront systemic therapy was also recently rec-
ommended for TACE-unsuitable patients in the e-updat-
ed European Society for Medical Oncology clinical prac-
tice guidelines [12]. Further, the American Association 
for the Study of Liver Diseases consensus statement, 
which was updated in 2020, recommends upfront sys-
temic therapy in addition to TACE in patients with inter-
mediate-stage HCC with a high tumor burden [13]. This 
revision (i.e., systemic therapy as a treatment option for 
intermediate-stage HCC) is the first substantial revision 
in 20 years since the establishment of the Barcelona Clin-
ic Liver Cancer algorithm in 1999.

Lenvatinib is associated with a high response rate per 
mRECIST, a quick response in TACE-resistant tumors 
such as confluent multinodular type or poorly differenti-
ated HCCs, and a synergistic effect with TACE. There-
fore, LEN-TACE sequential therapy has become an estab-

lished treatment option that may lead to cancer-free 
drug-free status or longer survival even when complete 
response (CR) is not achieved in TACE-unsuitable inter-
mediate-stage HCC.

ABC Conversion Therapy

Atezo/Bev combination therapy was approved world-
wide in 2020 following the positive results of the Phase 3 
IMbrave150 trial [14]. This therapy produces a high re-
sponse rate in intermediate-stage HCC (i.e., ORR of 44% 
by RECIST 1.1) [15].

Figure 1 shows the results of 73 patients who were fol-
lowed up for at least 12 weeks out of 92 patients and who 
received Atezo/Bev combination therapy (data cut-off date: 
July 31, 2021) [4]. Of 32 patients who received the Atezo/
Bev therapy as first-line treatment, 3 (9%) underwent cura-
tive conversion therapy (ABC conversion therapy) (surgi-
cal resection, RFA, and curative TACE in 1 patient each), 
and the 3 patients achieved cancer-free drug-free status. Af-

Fig. 1. ABC conversion therapy. Of 92 patients who received At-
ezo/Bev combination therapy, 73 were followed up for at least 12 
weeks. Among them, 32 received atezolizumab plus bevacizumab 
as first-line treatment; 16 of them were enrolled in the IMbrave 150 
trial. Of the 32 patients, 17 had intermediate-stage HCC, and ABC 
conversion (using resection, RFA, or TACE) was achieved in 3 of 
these 17 patients (9%). When including the on-schedule cases (sur-
gical resection in 2 cases and TACE in 1 case), curative conversion 

was achieved in approximately 19% of patients. When limited to 
17 intermediate-stage patients, curative conversion was achievable 
in 4 patients (24%), indicating that many patients can achieve can-
cer-free drug-free status and have a long survival with good qual-
ity of life (happy long survival). Cited from [4] with permission. 
HCC, hepatocellular carcinoma; TACE, transarterial chemoem-
bolization; RFA, radiofrequency ablation; Atezo/Bev, atezolizum-
ab plus bevacizumab.
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ter including 2 cases of scheduled surgical resection and 1 
case of scheduled curative TACE, the curative conversion 
rate becomes relatively high (19%). Moreover, if the analy-
sis is limited to 17 intermediate-stage cases, the curative 
conversion rate is much higher (24%, Fig. 1). Unlike mo-
lecular targeted agents, Atezo/Bev combination therapy 
produces marked tumor shrinkage in responders, even in 
those with highly malignant PET-positive HCC such as 
confluent multinodular type or poorly differentiated HCC. 

Consequently, surgical resection, ablation, or curative 
TACE becomes feasible, and pathological CR and drug-free 
status can be achieved in 20–30% of cases (Fig. 2, 3).

In the oncology field, once a systemic therapy is initi-
ated, it will be continued if the systemic agent achieves a 
response of stable disease or better. This is particularly 
true when a partial response (PR) is achieved; in these 
cases, the therapy is not changed as long as PR continues. 
However, in HCC, especially in intermediate-stage HCC 

a

b

c

d

e

f

g h

i

Fig. 2. An 80-year-old man who achieved cancer-free drug-free 
status by ABC conversion therapy. Confluent multinodular type 
HCC measuring 4.5 cm in diameter was confirmed at the porta 
hepatis area in the arterial phase (a) and the equilibrium phase of 
dynamic CT scan (b). It was considered incurable because ablation 
would pose a risk of bile duct injury. TACE was not considered ef-
fective in this case because of the tumor type, and the tumor was 
unresectable because the left lobe was extremely small. PET-CT 
showed intense FDG accumulation (c), indicating that the tumor 
was poorly differentiated HCC. After 8 cycles of Atezo/Bev com-
bination therapy, the tumor showed a marked shrinkage of 67% in 
the arterial phase (d) and the equilibrium phase of dynamic CT 

scan (e). Although viability was not evident on CT, contrast-en-
hanced ultrasound indicated residual blood flow in the ring-
shaped area (arrows) (f), indicating that only the peripheral area 
of the tumor remained viable. A bubble (arrows) formed after RFA 
(g), in which the adequate ablative margin around the tumor was 
confirmed by US-US overlay fusion imaging (h). i CT performed 
1 week after ablation confirmed complete response with enough 
ablative margin. To date, the patient remains cancer-free and 
drug-free. Cited from [4] with permission. HCC, hepatocellular 
carcinoma; RFA, radiofrequency ablation; Atezo/Bev, atezolizum-
ab plus bevacizumab; ABC conversion, atezolizumab/bevacizum-
ab curative conversion; TACE, transarterial chemoembolization.
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cases that remain locally advanced without vascular inva-
sion or extrahepatic spread, other curative treatments are 
available, such as ablation or curative TACE in addition 
to resection, once marked tumor shrinkage is achieved. 
Thus, continuing the systemic therapy is not a good strat-
egy. When a deep tumor response (marked tumor shrink-
age) is achieved using Atezo/Bev combination therapy, 
curative conversion, rather than continuing sequential 
systemic therapy, must therefore be implemented with-
out missing the best possible timing (i.e., while the deep 
response is maintained). The marked survival benefit in 
patients who achieved curative treatment is well known. 
Thus, for intermediate-stage HCC, the use of systemic 
therapy is based on a concept that is completely different 
from that of conventional sequential therapies in cases of 
advanced-stage HCC. In other words, systemic therapy 
should be introduced to achieve tumor shrinkage as in-
duction therapy for curative conversion therapy.

An ORR of 44% per RECIST v1.1 was achieved using 
Atezo/Bev combination therapy in patients with interme-
diate-stage HCC [15]. This means that nearly one in two 
of these patients can potentially achieve curative conver-
sion. Thus, in patients with intermediate-stage HCC re-
ceiving Atezo/Bev combination therapy, curative conver-
sion must be implemented as soon as possible without 

hesitation upon achieving a sufficiently deep response in-
stead of continuing the systemic therapy until progressive 
disease; real cure is not expected at this point. A patho-
logical CR is rarely achieved with systemic treatment 
alone (e.g., lenvatinib or Atezo/Bev); residual viable can-
cer is often found when resection is performed in patients 
who seemed to achieve CR according to mRECIST. In 
such cases, recurrence is most likely to occur when the 
systemic therapy is discontinued; to prevent this, curative 
conversion must be implemented whenever possible, 
even if imaging findings indicate CR or deep response. Of 
note, in patients who undergo resection as conversion 
surgery, bevacizumab needs to be discontinued at least 
4–6 weeks before the procedure to prevent bleeding event, 
whereas a 3-week interval is sufficient when performing 
ablation or curative TACE. In either case, ABC conver-
sion can be achieved in approximately 20–30% of patients 
with intermediate-stage HCC, as shown in Figure 1.

Conclusion

This editorial describes a new treatment concept for 
intermediate-stage HCC. The TACTICS trial demon-
strated that a sequential approach consisting of upfront 

Fig. 3. Novel treatment strategy for intermediate-stage HCC 2021. Cited from [4] with permission. Curative con-
version rate by ABC conversion was 20–30%.  mALBI grade, modified albumin-bilirubin grade; SNEG, simple 
nodular type with extra growth; CMN, confluent multinodular type; LEN, lenvatinib; ABC conversion, atezoli-
zumab/bevacizumab curative conversion; HCC, hepatocellular carcinoma; RFA, radiofrequency ablation; PD, 
progressive disease; CR, complete response; PR, partial response; TACE, transarterial chemoembolization.
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systemic therapy using a drug with anti-VEGF activity 
followed by selective TACE improves PFS and OS in cas-
es beyond the up-to-seven criteria and provides a benefit 
to some extent in cases within these criteria. This was 
confirmed by the improvement of OS achieved with LEN-
TACE sequential therapy comprising first-line lenvatinib 
with subsequent selective TACE. LEN-TACE sequential 
therapy is now established and often used in daily clinical 
practice in Japan.

Atezo/Bev combination therapy induces tumor 
shrinkage unlike other targeted therapies, and this tumor 
shrinkage can be achieved even in patients with interme-
diate-stage HCCs with a high malignant grade, such as 
poorly differentiated HCC. If curative conversion (i.e., 
conversion to resection, RFA, or curative TACE) is im-
plemented with optimal timing during best response, ap-
proximately 20–30% of patients can achieve cancer-free 
and drug-free status. Patients who remain drug-free for a 
long time do not have adverse events and are expected to 
have a long survival with good quality of life (“happy long 
survival”). If there is a recurrence, it can be detected at an 
early stage when many treatment options are still avail-
able and liver function is maintained, and thus curative 
therapy can be applied again.

This is another reason why we should recognize that 
the concept of systemic therapy for intermediate-stage 
HCC is different from that for advanced HCC or other 
types of solid cancer. The treatment goal in intermediate-
stage HCC should be to “achieve cure (cancer-free drug-
free status) whenever possible.”
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