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Introduction

Atezolizumab plus bevacizumab (Atezo/Bev) followed 
by curative conversion (ABC conversion) therapy is very 
effective in the treatment of unresectable, transarterial 
chemoembolization (TACE)-unsuitable intermediate-
stage hepatocellular carcinoma (HCC). A multicenter 
study demonstrated that the curative conversion rate was 
as high as 30%. The indications and timing for consider-
ing curative conversion include: (1) achievement of tu-
mor shrinkage; (2) a need to improve response, even if 
tumor shrinkage is not achieved with Atezo/Bev; (3) 
treatment of nodules unsuitable for TACE for reasons 
other than a high tumor burden, such as confluent mul-
tinodular, infiltrative, or poorly differentiated HCC; (4) 
interruption of Atezo/Bev due to adverse events; and (5) 
HCCs positive on positron emission tomography (PET), 
i.e., poorly differentiated HCCs.

Atezo/Bev has been approved worldwide after the IM-
brave 150 trial showed that overall survival (OS) with At-
ezo/Bev was overwhelmingly superior to that of sorafenib 
[1]. Analysis of updated IMbrave 150 trial data showed 
that Atezo/Bev outperformed sorafenib, with a median 
OS of 19.2 months (hazard ratio, 0.66) and a median pro-
gression-free survival (PFS) of 6.9 months (hazard ratio, 
0.65) [2]. Interestingly, Atezo/Bev achieved more favor-
able outcomes in patients with intermediate-stage (OS, 
25.8 months; PFS, 12.6 months) than advanced-stage 
(OS, 17.5 months; PFS, 6.5 months) HCC [2]. Moreover, 
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the objective response rate according to RECIST version 
1.1 was better in patients with intermediate-stage (44%) 
than advanced-stage (27%) HCC [2].

The pattern of response to Atezo/Bev differs complete-
ly from the pattern of response to lenvatinib (LEN) in 
patients treated with sequential LEN-TACE therapy, a 
regimen that has also shown favorable outcomes in pa-
tients with intermediate-stage HCC [3, 4]. More precise-
ly, Atezo/Bev mainly induces tumor shrinkage, whereas 
LEN mainly induces tumor necrosis through blood flow 
reduction [5] (Fig. 1). Atezo/Bev exerts anti-VEGF effects 
before TACE, thus enhancing the effects of TACE, and 
also enables conversion to curative therapy, such as resec-
tion or ablation, which becomes feasible after tumor 
shrinkage. Indeed, case series have reported the achieve-
ments of cancer-free and drug-free status after curative 
conversion [6, 7].

Rate of Successful Conversion to Curative Therapy

At five institutions that participated in a multicenter 
study, 30 of 101 consecutive patients with unresectable, 
TACE-unsuitable intermediate-stage HCC who had 
Child-Pugh A liver function and received first-line At-
ezo/Bev followed by curative therapy achieved a complete 

response (CR), making the curative conversion rate 30%. 
Of those 30 patients, six underwent resection; nine un-
derwent ablation, including radiofrequency ablation 
(RFA), after TACE (ABC-TACE sandwich therapy); 14 
underwent TACE, including ABC LEN-TACE sandwich 
therapy; and one achieved cure after Atezo/Bev therapy 
alone. Eighteen patients, including the 15 who had under-
gone resection or ablation, are currently drug-free (real 
cure status). Patients who had undergone TACE included 
those who were still being treated with Atezo/Bev. In 
these patients, Atezo/Bev continued to activate the cancer 
immunity cycle and cancer antigen specific immune re-
sponse following tumor antigen release, while TACE in-
duced tumor necrosis. Thus, patients who have not yet 
become drug-free are expected to become drug-free in 
the future. That is, tumor marker results became normal 
in most patients who achieved radiological CR; however, 
if tumor marker results are not normalized and viable tu-
mor is evident on contrast-enhanced ultrasound, Atezo/
Bev is continued, in combination with ablation or TACE 
if necessary, with most patients expected to achieve CR or 
deep partial response (Fig. 2). Subsequent immunother-
apy after locoregional therapy is mandatory since cancer 
antigen release and cancer antigen specific immune re-
sponse will further enhance the effectiveness of subse-
quent Atezo/Bev therapy [8–19].
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Fig. 1. Hepatocellular carcinoma response patterns to Atezo/Bev and lenvatinib. Atezo/Bev induces responses 
based on tumor shrinkage, whereas LEN induces responses based on tumor necrosis caused by reductions in in-
tratumoral arterial blood flow. Atezo/BEV, atezolizumab plus bevacizumab; LEN, lenvatinib.
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Indications and Timing for Conversion to Curative 
Therapy

There are several scenarios regarding indications and 
timing for considering conversion to curative therapy.

Curative Conversion after Tumor Shrinkage
Curative therapy, such as resection or ablation, may 

become feasible in patients who achieve tumor shrink-
age after Atezo/Bev treatment, with or without com-
bined use of TACE. Patients with HCC who meet the 
TACE-unsuitable criteria [20, 21], particularly those 
with the confluent multinodular type, even within the 
up-to-seven criteria, are eligible. If Atezo/Bev followed 
by TACE achieves tumor shrinkage >30%, initially un-
resectable tumors become resectable. In some patients 
treated with Atezo/Bev for an extremely long period of 
time, viable cells may not be detected by pathological 
analysis of resected specimens (i.e., pathological CR is 
achieved).

Curative Conversion when Tumor Shrinkage Is Not 
Achieved (ABC-TACE Sandwich Therapy)
The swimmer plot of arm A in Phase 1b showed that 

≥80% of responders achieved tumor shrinkage ≥30% 
(CR or partial response according to RECIST version 
1.1) after four cycles of Atezo/Bev [22]. Thus, tumor 
shrinkage becomes evident from the fifth cycle onward 
in <20% of patients. Because of the presence of such late 
responders, in principle Atezo/Bev should be contin-
ued as long as possible while maintaining good control 
of adverse events in patients with advanced HCC. 
Among patients with intermediate-stage HCC, howev-
er, a curative procedure, whenever it is possible, that 
can achieve locoregional cure, such as super-selective 
TACE, is feasible. Thus, a reasonable strategy in pa-
tients who do not respond after 4–6 cycles of Atezo/Bev 
but have stable disease or slow progressive disease con-
sists of TACE shortly before the next cycle of Atezo/
Bev, followed by the resumption and continuation of 
Atezo/Bev as soon as possible during the period that 
tumor antigens are released after TACE, a process called 
ABC-TACE sandwich therapy because TACE is per-
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formed between cycles of Atezo/Bev. If in such patients, 
the number of tumors is small and super-selective 
TACE that does not impair liver function is feasible, 
then curative TACE can result in cancer-free and drug-
free status (Fig. 3) [6]. This process has been reported 
to be successful in achieving cancer-free and drug-free 
status in several patients with stable disease or slow pro-
gressive disease after 4–6 cycles of Atezo/Bev who un-
derwent selective (curative) TACE for tumor mass re-
duction and tumor antigen release followed by 4–6 ad-
ditional cycles of Atezo/Bev [6]. Although transient 
worsening of the ALBI score is sometimes observed in 
patients due to a reduction in serum albumin level ow-
ing to loss of appetite, these patients’ appetite improved 
soon after, and those patients have since remained at 
the initial ALBI grade (mALBI grade 1 or 2a). Thus, 
ABC-TACE sandwich therapy may become an impor-
tant treatment option for achieving locoregional cure 
and drug-free status. Even if CR is not achieved by lo-
coregional therapy, a deeper response can be achieved 
while maintaining liver function (Fig. 2).

ABC-LEN-TACE Sandwich Therapy for TACE-
Unsuitable HCC for Reasons other than a High 
Tumor Burden
TACE-unsuitable HCCs include poorly differentiated 

HCCs, as well as confluent multinodular tumors, simple 
nodular tumors with extranodular growth, and diffuse 
and massive type tumors [20, 21]. Although it is techni-
cally possible to perform TACE or local ablation in pa-
tients with confluent multinodular tumors if they are 
small and with few nodules, TACE and local ablation are 
regarded as oncologically inappropriate treatment op-
tions. Confluent multinodular type HCCs are TACE-re-
sistant due to poor encapsulation, with only 5.3% being 
encapsulated [21]. Moreover, first-line treatment with 
TACE or local ablation has been associated with poor pa-
tient prognosis due to the high likelihood of multifocal 
recurrence [20, 21], inasmuch as microscopic portal or 
venous invasion and many intrahepatic microsatellites 
are already present in these patients [21, 23]. Thus, up-
front systemic therapy, including immunotherapy and an 
agent with anti-VEGF activity, should be administered to 
normalize the tumor vasculature and enhance drug deliv-

● Up-to-7 out
● Non-simple nodules
-SNEG
-CMN
-Poorly-dif. HCC etc

Intermediate stage, CP-A (BCLC-B)

TACE suitable TACE unsuitable

LEN

● Up-to-7 in
● Simple nodular

TACE

LEN + TACE

Improve OS

Cancer free, drug free Cancer free, drug free

Tumor necrosis

Atezo + Bev

PD
CR, PR

(Tumor shrinkage)

ABC conversion

Op, TACE, RFA Atezo + Bev

Cancer free, drug free

SD, slow PD (after 4–6 cycles),
adverse event, PET

positive

LEN + TACE

CR, PR
(tumor shrinkage)

ABC LEN-TACE
sandwich

Aiming TACE

Aiming curative Tx

LEN-TACE

LEN-TACE

Fig. 3. Treatment strategy for intermediate-stage HCC 2022. LEN+TACE is a treatment choice for TACE-suitable 
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sponse (PR), as well as durable, long-lasting cancer-free and drug-free status.
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ery, followed by TACE and subsequent RFA or resection 
[4, 7]. Patients with the small confluent multinodular 
type of HCC have been treated with ABC-LEN-TACE 
sandwich therapy, consisting of first-line Atezo/Bev, 
withdrawal of Bev immediately before TACE, adminis-
tration of low-dose LEN (4–8 mg/day) for 4 weeks start-
ing the day after administration of Atezo alone, followed 
by sequential LEN-TACE [3, 4, 7, 20, 21]. This approach 
is undertaken because TACE and local ablation were not 
indicated oncologically, despite being technically feasi-
ble. Upfront LEN is extremely effective in maximizing the 
effect of selective TACE while maintaining liver function 
[3, 24], and the combination of TACE and LEN has been 
recommended rather than TACE alone. This can result in 
very dense accumulations of lipiodol at locations of mic-
rosatellites and portal vein invasion, providing almost a 
CR. Although residual viable tumor within treated nod-
ules may be detected by contrast-enhanced ultrasound, 
these tumors will become completely undetectable on 
contrast-enhanced ultrasound after an additional 4–6 cy-
cles of Atezo/Bev. Atezo/Bev after TACE-induced tumor 
antigen release may enhance immunity by inducing the 
activation and infiltration of CD8-positive T cells [16, 

25], which attack residual tumor, resulting in achieve-
ment of CR [6, 7]. ABC-LEN-TACE sandwich therapy 
results in cancer-free and drug-free status in most pa-
tients (Fig. 2, 3).

Curative Conversion during the Interruption of Atezo/
Bev due to Adverse Events
The fourth scenario is ABC-TACE sandwich therapy 

when Atezo/Bev treatment must be interrupted due to 
adverse events such as proteinuria or increased AST/ALT 
levels. Rather than waiting for the resolution of these ad-
verse events, the largest nodule(s), not all nodules, are 
subjected to selective TACE, thus preserving liver func-
tion and achieving an abscopal effect [16]. This regimen 
has shown good prognosis in patients with intermediate-
stage HCC with originally long OS (median 25.8 months 
with Atezo/Bev in IMbrave150 trial). Because all molecu-
lar targeted agents used for second- and subsequent-line 
treatment have anti-VEGF activity, none of these agents 
can be used in patients who develop severe proteinuria 
during the middle of a long treatment course. As an alter-
native, locoregional treatment can be performed during 
interruption or withdrawal of medication, thereby reduc-
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ing the tumor mass and inducing tumor antigen release. 
This can enhance the effects of Atezo (plus Bev) admin-
istered after resolution of the adverse events, resulting in 
the achievement of cancer-free, drug-free status or deep 
response (Fig. 2).

ABC Conversion for FDG-PET-Positive HCC
PET-positive HCCs are mostly poorly differentiated 

tumors [26–31]. Due to their biological aggressiveness, 
these tumors frequently recur after resection, ablation, 
TACE, or transplantation [26, 32–34]. Moreover, these 
tumors contain keratin 19 (K-19)-positive cancer stem 
cells [35] and undergo epithelial-mesenchymal transition 
[36]. Thus, in general patients with PET-positive HCC 
have a poor prognosis [37–41]. ABC conversion may im-
prove the prognosis of these patients. For example, tumor 
recurrence was not observed after resection or RFA fol-
lowing ABC-LEN-TACE sandwich therapy in PET-posi-
tive HCCs [7]. Many of these tumors are positive for PD-
L1, K-19, FGFR2, FGF 19, and/or stem cell features, 
against which Atezo/Bev and LEN is particularly effective 
[42–44], with some patients developing tumor lysis syn-
drome due to strong response to Atezo/Bev. Tumor 
shrinkage following treatment with Atezo/Bev may en-
hance the feasibility of resection. In addition, drug-free 
status can be achieved by upfront Atezo/Bev followed by 
resection, or by ABC-LEN-TACE sandwich therapy fol-
lowed by resection in patients with PET-positive HCC 
[45].

The rationale for the use of low-dose LEN just before 
TACE despite Bev also having anti-VEGF activity is that 
Bev treatment should be terminated 3 weeks before TACE 
[46]. This minimizes the anti-VEGF activity of Bev 3 
weeks after its last administration. To compensate, Atezo 
alone should be administered during the cycle immedi-
ately before TACE, with low-dose LEN, a strong inhibitor 
of VEGFR and FGFR, starting on the day after Atezo 
treatment until immediately before TACE. LEN-TACE 
sequential therapy, which should maximize the effect of 
TACE, has very strong anti-tumor effect, inducing CR ac-
cording to mRECIST [3, 4, 20, 21, 47]. In addition, LEN 
alone is effective in patients with poorly differentiated 
HCC due to high anti-FGFR2 and anti-FGFR4 activities, 
with ORRs of 47.6% [48] and 92% [49]. Resuming Atezo/
Bev as soon as possible after LEN-TACE is particularly 
effective, with ABC-LEN-TACE sandwich therapy result-
ing in a high pathological CR rate [7, 48]. Thus, ABC-
LEN-TACE sandwich therapy may be the most powerful 
treatment currently available that satisfies unmet needs in 
the treatment of patients with PET-positive HCC. Taken 

together, these findings suggest that ABC-LEN-TACE 
sandwich therapy may be a breakthrough procedure that 
can achieve cancer-free and drug-free status – and ulti-
mately much longer OS – in patients with PET-positive 
HCC (Fig. 4).

Conclusion

This editorial described the timing, indications, and 
outcomes of ABC conversion therapy. Curative therapy 
becomes feasible and drug-free status can be achieved by 
combining Atezo/Bev with locoregional treatment or re-
section, resulting in a radiological CR rate of approxi-
mately 30% in patients with TACE-unsuitable intermedi-
ate-stage HCC. ABC conversion therapy may also be cu-
rative in HCC patients with poor prognosis, such as those 
with PET-positive HCC. Unlike other solid tumors and 
advanced HCC, intermediate-stage HCC is a curable dis-
ease. Induction with Atezo/Bev, followed by appropriate 
locoregional therapy, can achieve a cancer-free and drug-
free status, and ultimately cure, in these patients. For ex-
ample, ABC-LEN-TACE sandwich therapy, consisting of 
induction with Atezo/Bev followed by LEN-TACE and 
subsequent Atezo/Bev, may be a breakthrough treatment 
in patients with PET-positive HCC. Previously reported 
favorable data for upfront LEN followed by TACE [3, 4] 
indicate that these two must always be used in combina-
tion, with LEN regarded as induction therapy (Fig. 3, 4).
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