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Abstract
Introduction: Atezolizumab plus bevacizumab therapy is
extremely effective in the treatment of intermediate-stage

hepatocellular carcinoma (HCC), with a response rate of
44%, as reported in the IMbrave150 trial. When tumor
shrinkage is obtained, achieving complete response (CR) is
possible in many cases using curative conversion with
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resection, ablation, or superselective transarterial chemo-
embolization (TACE) with curative intent. This concept,
i.e., curative conversion by combining systemic therapy
and locoregional therapy, has not been reported before.
This multicenter proof-of-concept study was conducted to
show the value of curative conversion in immunotherapy-
treated intermediate-stage HCC meeting TACE-unsuitable
criteria. Methods: This study included 110 consecutive
Child-Pugh A patients who received atezolizumab plus
bevacizumab as first-line treatment for unresectable and
TACE-unsuitable intermediate-stage HCC at seven centers
in Japan. CR rate, drug-free rate, time to CR, change in liver
function, efficacy in positron emission tomography (PET)-
positive HCC, progression-free survival (PFS), and overall
survival (OS) were assessed in patients who achieved CR
using resection, ablation, superselective TACE with curative
intent following atezolizumab plus bevacizumab or ate-
zolizumab plus bevacizumab alone. Results: Clinical or
pathological CR was achieved in 38 patients (35%) (median
observation period: 21.2 months). The modalities of cu-
rative conversion in 35 patients were as follows: resection,
7; ablation, 13; and superselective TACE, 15. Three patients
achieved clinical CR with atezolizumab plus bevacizumab
therapy alone. Among the 38 CR patients, 25 achieved drug-
free status. PFS was not reached, and 3 patients experienced
recurrence after reaching CR. Regarding OS, there were no
deaths in any of the CR patients. The albumin-bilirubin score
did not deteriorate after locoregional therapy or resection. Of
seven PET-positive patients who achieved CR with atezoli-
zumab plus bevacizumab followed by curative conversion,
five achieved drug-free status. Conclusion: The achievement
of CR rate by curative conversion in patients treated with
atezolizumab plus bevacizumab as the preceding therapy for
unresectable and TACE-unsuitable intermediate-stage HCC
was 35%. Overall, 23% of patients achieved drug-free status
and no recurrence was observed from this patient subgroup
with CR and drug-free status. Thus, achieving CR and/or drug-
free status should be a therapeutic goal for patients with
intermediate-stage HCC without vascular invasion or extra-
hepatic spread. © 2023 The Author(s).

Published by S. Karger AG, Basel

Introduction

The approval of sorafenib in 2007 was the result of the
successful Sorafenib Hepatocellular Carcinoma Assess-
ment Randomised Protocol (SHARP) trial [1] and Asia-
Pacific trial [2]; since then, systemic therapy for hepa-
tocellular carcinoma (HCC) includes lenvatinib [3] and

atezolizumab plus bevacizumab (Atezo/Bev) [4] in ad-
dition to sorafenib as the first-line treatment, and
regorafenib [5], ramucirumab [6], and cabozantinib [7] as
the second-line treatment. This accounts for a total of six
regimens with seven globally approved drugs. Among
these regimens, Atezo/Bev, a combination immuno-
therapy, has shown overwhelming superiority regarding
overall survival (OS) and progression-free survival (PFS)
over sorafenib, as revealed in the interim analysis of the
global Phase III IMbrave150 trial, and is widely used
worldwide as the first-line treatment regimen [8]. An
updated analysis of IMbrave150 also showed favorable
outcomes that surpassed those of sorafenib, with an OS
of 19.2 months (hazard ratio [HR], 0.66) and a PFS of
6.2 months (HR, 0.64) [9]. In intermediate-stage and
advanced-stage HCC, OS was 25.8 and 17.5 months and
PFS was 17.6 and 6.5 months, respectively, which are
favorable results. The objective response rate (ORR)
according to Response Evaluation Criteria in Solid
Tumors (RECIST) ver. 1.1 was 44% in intermediate-
stage and 27% in advanced-stage HCC, indicating that
the ORR (tumor shrinkage effect) was favorable for
intermediate-stage HCC [9]. One in 2 patients achieved
partial response (PR) or higher. In addition, in patients
receiving Atezo/Bev 28% per RECIST 1.1 and 49% per
mRECIST achieved >50% best decrease in sum of
longest diameter from baseline[10]. Thus, when tumor
shrinkage is obtained, curative conversion, including
resection or radiofrequency ablation (RFA)/microwave
ablation (MWA), is possible because intermediate-stage
HCCs are locally advanced cancers without vascular
invasion or extrahepatic spread [11]. In addition, cu-
rative conversion is sometimes possible by superselective
transarterial chemoembolization (TACE) with curative
intent [12, 13] including induction treatment with
lenvatinib followed by TACE, i.e., LEN-TACE sequential
therapy [14, 15].

Intermediate-stage HCCs are extremely heterogeneous
tumors [16, 17]. The Asia-Pacific Primary Liver Cancer
Expert (APPLE) consensus [18] and Japan Society of
Hepatology (JSH) consensus [19] statements proposed
that intermediate-stage HCC could be divided into two
groups: TACE-suitable and TACE-unsuitable. According
to these consensus statements, the TACE-unsuitable
group is defined as following 3 subgroups: (1) TACE-
resistant tumors (confluent multinodular type, simple
nodular with extra growth type, diffuse or infiltrative
type, massive type, or poorly differentiated HCC), (2)
patient population prone to failure using TACE (such as
tumor conditions exceeding the up-to-seven criteria); and
(3) conditions in which liver function is likely to be
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deteriorated to Child-Pugh B due to TACE (tumors
exceeding up-to-seven criteria, especially bilobar multi-
focal disease, or modified albumin-bilirubin (ALBI) grade
2b). These two consensus statements recommend upfront
systemic therapy followed by TACE for TACE-unsuitable
patient populations [18, 19]. Recently, following the
proposals of the APPLE and JSH consensus statements,
global guidelines, including the American Association for
the Study of Liver Disease (AASLD) [20], European
Society for Medical Oncology (ESMO) [21], and Barce-
lona Clinic Liver Cancer (BCLC) [22] guidelines, have
also recommended prioritizing upfront systemic therapy
in TACE-unsuitable intermediate-stage HCC. The first-
line treatment for systemic therapy is Atezo/Bev.

For TACE-unsuitable HCC, LEN-TACE sequential
therapy is extremely effective [14, 15, 23–27] and is
currently the standard of care in Asian countries. Fur-
thermore, in the TACTICS-L trial presented at ASCO-GI
2022, LEN-TACE sequential therapy resulted in a
complete response (CR) rate of >50%, even in cases
exceeding the up-to-seven criteria [28], making it a
promising treatment strategy. Duration of response was
very long, lasting >1 year in >50% of cases. In fact, in the
proof-of-concept study LEN-TACE achieved cancer-free
and drug-free status in 16.7% [15].

The results of LEN-TACE sequential therapy dem-
onstrated that the combination or sequential use of
systemic therapy and locoregional therapy can improve
the curability rate in HCC. Inpatients receiving Atezo/Bev
therapy, resection, and ablation in addition to super-
selective TACE with curative intent should be possible
because of their tumor shrinkage effects [9, 10]. There-
fore, CR could be achieved by performing curative
conversion during or after Atezo/Bev therapy (Atezo/Bev
followed by curative conversion; ABC conversion) [29,
30]. The aim of this multicenter proof-of-concept study
was to demonstrate the value of ABC conversion therapy
for improving achievement rate of CR with or without
drug-free status using locoregional therapy, including
resection, ablation, and superselective TACE with cura-
tive intent [12–15], during or after Atezo/Bev therapy.

Materials and Methods

This observational multicenter cohort study included unre-
sectable and TACE-unsuitable intermediate-stage HCC patients
with Child-Pugh A liver function who received Atezo/Bev as first-
line treatment at seven institutes in Japan. To eliminate selection
bias, the subjects were consecutive patients for whom Atezo/Bev
therapy was introduced as first-line treatment for unresectable and
TACE-unsuitable intermediate-stage HCC at each institute. There

were 110 Child-Pugh A, unresectable, and TACE-unsuitable
consecutive HCC patients who received Atezo/Bev therapy as
first-line treatment between May 2018 and April 2022 at these
seven institutes (including three patients who were enrolled in the
Phase III IMbrave150 trial and underwent curative conversion
after the trial). The definition of “TACE-unsuitable” was based on
the APPLE [18] and JSH consensus [19] statements.

The criteria defining “Clinical CR” were as follows: (1) CR on
computed tomography or magnetic resonance imaging according to
modified RECIST, and (2) normalization of the levels of three tumor
markers (alpha-fetoprotein [AFP], protein induced by vitamin K
absence or antagonists-II [PIVKA-II], and lens culinaris agglutinin-
reactive AFP fraction [AFP-L3]) below the standard value for
≥6 weeks when any of three tumor markers is elevated. The “drug-
off” criteria were as follows: patients who could be curatively
resected or patients who received curative locoregional therapy and
fulfilled the following three criteria: (1) patients who achieved CR
according to modified RECIST by superselective TACE with cu-
rative intent [12, 13] or RFA/MWA, (2) maintaining normalized
three tumor markers ≥24 weeks and (3) complete disappearance of
intratumoral arterial flow on contrast-enhanced ultrasound (CEUS),
which is the most sensitive technique to detect intratumoral arterial
blood flow, much more sensitive than dynamic computed to-
mography or magnetic resonance imaging [31–45].

The curative conversion modalities used were resection, ab-
lation, superselective TACE with curative intent, or a combination
of these therapies. “Superselective TACE” was defined as per-
forming TACE from subsegmental feeding artery or more pe-
ripheral artery since “selective TACE” is defined as TACE from
segmental artery [46]. Patients who underwent curative resection
did not receive subsequent Atezo/Bev therapy; however, those who
underwent ablation or superselective TACE with curative intent
received an additional Atezo/Bev therapy course of at least 4–6
cycles even if tumor marker levels were normalized. The purpose
of this was to activate tumor-specific immune responses mediated
by the subsequent release of tumor antigens (ABC-TACE sand-
wich therapy) [47–55]. Atezo/Bev therapy is still ongoing in pa-
tients who had not achieved any of the three above-mentioned
“drug-off” criteria at the time of submission of this manuscript.

The rates of achievement of clinical CR and drug-free status of the
110 patients were calculated. The efficacy of ABC conversion, time to
CR, PFS, OS, change in ALBI score, time to CR in positron emission
tomography (PET)-positive HCCs, and changes in AFP levels after
CR on imaging were also assessed. PFS and OS in patients who did
not receive ABC conversion therapy were also analyzed.

Time to CR, RFS, and OS was estimated by the Kaplan-Meier
method. Primary and secondary endpoints of this study are clinical
CR and drug-free rates, respectively. This multicenter study was
approved by the Ethics Committee of Kindai University Hospital.

Results

Patient Characteristics
Baseline characteristics in all 110 patients are sum-

marized in Table 1. In addition, baseline characteristics in
patients who achieved clinical CR (n = 38) and did not
achieve clinical CR (n = 72) are shown. There were no
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significant differences in baseline characteristics between
patients who achieved CR and those who did not achieve
CR except tumor number (Table 1). Inpatients who did
not achieve clinical CR had more numbers of tumor >7.

Achieving CR and Drug-Free Rates
Of 110 patients, 2 patients achieved CR, 38 achieved PR,

50 achieved stable disease (SD), 17 achieved progressive
disease (PD) per RECIST v1.1 by Atezo/Bev therapy. Re-
sponse was not evaluable in 3 patients. ORR by Atezo/Bev

was 36.4% (40/110), and disease control rate was 81.8%
(Fig. 1.). Curative conversion was performed in 25 patients
with PR, 12 patients with SD, and 2 patients with PD. Three
patients (1 CR and 2 PR patients) achieved clinical CR with
Atezo/Bev alone. As a result, clinical CRwas obtainedwith or
without curative conversion in 38 of the 110 Child-Pugh A,
TACE-unsuitable intermediate-stageHCCpatients in whom
Atezo/Bev therapy was introduced as first-line treatment.
Four patients with SD did not achieve clinical CR even after
curative conversion therapy and excluded from the “clinical

Table 1. Patient baseline characteristics

Factors Received curative conversion
and achieved clinical CR (n = 38)

Did not receive curative conversion
or did not achieve clinical CR (n = 72)

p value

Age
Years old, median (IQR) 77.0 (71.8, 81.0) 75.6 (69.3, 81.0) 0.379

Sex
Male/female 32/6 50/22 0.125

ECOG PS
0/1 27/11 60/12 0.105

BMI
kg/m2, median (IQR) 25.2 (22.5, 27.8) 23.7 (22.3, 26.5) 0.160

Etiology
HBV/HCV/AL/NAFL/other 3/15/9/9/2 13/26/13/16/4 0.172

BCLC stage
A/B up-to-7 IN/B OUT 4/9/25 2/18/52 0.230

Tumor size
cm, median (IQR) 4.0 (2.6, 5.1) 3.8 (2.4, 6.0) 0.841

Tumor number
1/2-3/4-6/7- 8/16/10/4* 8/19/18/27* 0.018

ALBI score
Median (IQR) −2.76 (−2.93, −2.38) −2.65 (−2.87, −2.23) 0.206

NLR
Median (IQR) 2.15 (1.36, 3.25) 2.74 (1.81, 3.73) 0.145

PLT
Median (IQR) 14.1 (12.8, 18.3) 14.5 (10.9, 18.0) 0.624

PT-INR
Median (IQR) 1.07 (1.00, 1.15) 1.1 (0.99, 1.13) 0.624

ALB
g/dL, median (IQR) 4.1 (3.7, 4.3) 4.0 (3.6, 4.2) 0.377

T-bil
mg/dL, median (IQR) 0.7 (0.5, 0.9) 0.8 (0.6, 1.1) 0.354

CRP
mg/dL, median (IQR) 0.19 (0.11, 0.42) 0.19 (0.09, 0.39) 0.941

ALT
U/L, median (IQR) 31.5 (18.8, 49.3) 32.5 (25, 42.5) 0.624

AFP
ng/mL, median (IQR) 11.0 (3.5, 209) 75 (7.3, 764) 0.057

DCP
mAU/mL, median (IQR) 382 (40.5, 2026) 319 (74.9, 2197) 0.901

ALBI; albumin-bilirubin, NLR; neutrophil to lymphocyte ratio, ALT; alanine aminotransferase, AFP; alpha-fetoprotein, DCP; des-
gamma-carboxy prothrombin.
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CR” group (Fig. 1.). As a result, 8 SD patients and 2 PD
patients achieved clinical CR. Thus, successful curative
conversion rate was 89.7% (35/39) (Fig. 1). One CR patient
and 11 PR patients did not receive curative conversion
therapy due to the physicians’ discretion since curative
conversion is not a standard of care and continued Atezo/
Bev treatment until PD or severe adverse events, i.e., those
patients never received locoregional therapy (Fig. 1). The
OR per RECIST ver. 1.1 of Atezo/Bev therapy in patients
who achieved clinical CR before curative conversion was as
follows: CR, 1 case; PR, 27; SD, 8; and PD, 2 (online suppl.
Table 1; for all online suppl. material, see www.karger.
com/doi/10.1159/000529574; Fig. 1). Achieving clinical
CR rate by curative conversion among 110 patients was
35% (95% confidence interval [CI], 26–44%) (online suppl.
Table 1; Fig. 1–3). The median observation period was
21.2 months (range: 18.8–23.6 months). The time to CR
was 7.1 months [95% CI, 5.4–8.8] (online suppl. Fig. 1). At
present, 25 (23% [95% CI, 15–32]) of the 110 patients have
achieved drug-free status without recurrence because these
25 cases met the “drug-off” criteria.

There are 13 patients who achieved clinical CR after
ablation or superselective TACE with curative intent +/−
ablation who are receiving ongoing Atezo/Bev therapy.
AFP level normalization was observed in all cases; how-
ever, AFP levels increased again in 2 patients who de-
veloped recurrence after achieving clinical CR (online
suppl. Fig. 2). Additional one case showed recurrence
during the longer follow-up period without AFP elevation.
The modalities of curative conversion were as follows:
resection, 7 cases; ablation (including 5 patients who
underwent RFA or MWA after TACE or LEN-TACE), 13;
and superselective TACE with curative intent (including 4
patients who underwent LEN-TACE sequential therapy),
15. Three patients became clinical CR with Atezo/Bev
therapy alone [modified RECIST CR plus normal tumor
marker levels, i.e., clinical CR]. These three cases are still
receiving Atezo/Bev therapy with considering some in-
tervention by locoregional therapy or resection (online
suppl. Table 1; Fig. 2, 3). Overall, 13 patients did not meet
the “drug-off” criteria so far and therefore continued
Atezo/Bev treatment. The median cycles/duration of

Unresectable, TACE Unsuitable Intermediate-stage HCC, PS 0-1, CP Class A, BCLC stage B, 1st line, treated by Atezolizumab plus Bevacizumab

110 Cases

CR(2)/PR(38) SD(50)/PD(17)/NE(3)

12 Cases 56 Cases
25 Cases

14 Cases
4 Cases

Clinical CR** (n = 38)

Clinical CR with
Drug-free (n = 25)

Continue Atezo/Bev
or other systemic
therapy (n = 13)

Continue Atezo/Bev or switch to
other systemic therapy

Discontinue due to
PD/AE (n = 60)

Continue Atezo/Bev or switch to
other systemic therapy

Discontinue due to
PD/AE (n = 12) 

*PR (mRECIST) or some response to Atezo/Bev, **Clinical CR; CR per mRECIST with 3 tumor marker normalized,
***RECIST CR, but high AFP level >200 ng/mL

Atezo/Bev treatment
OR (RECIST v1.1)

SD (n = 12)*
PD (n = 2)*

SD (n = 38) 
PD (n = 15)
NE (n = 3)

Did not receive curative
conversion

Non-responder (n = 70)Responder (n = 40)

PR (n = 25)
CR (n = 1)***
PR (n = 11)

Atezo/Bev 
lone (n = 3)

CR (n = 1) 
PR (n = 2) Curative conversion 

10 Cases

Did not achieve clinical CR
(4 SD per RECIST 1.1)

Achieved Clinical CR (n = 35)

Fig. 1.ABC conversion: Patient flow. Atezolizumab followed by curative conversion was performed in 39 patients.
Of them, 35 patients achieved clinical complete response (CR) defined by CR per mRECIST and normalized 3
tumor markers ≥6 weeks. Clinical CR with drug-free status was achieved 25 of 38 patients.
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additional Atezo/Bev therapy after curative conversion was
6 cycles (18 weeks). In 25 patients who achieved drug-free
status, 7 received resection, 8 received ablation, 10 received
superselective TACE or LEN-TACE with curative intent.

PFS (CR Maintenance Rate)
Recurrence was observed in 3 patients who achieved

clinical CR (Fig. 3, 4a). Although the clinical CR criteria were
temporarily met in these 3 patients, recurrence occurred at
sites other than the treated site by TACE in 2 patients who
received TACE alone. New lesion occurred in 1 patient who
achieved Atezo/Bev alone. The median PFS in patients with
clinical CR was not met (Fig. 4a,b). There was no recurrence
in patients who achieved CR with drug-free status (n = 25),
whereas recurrence was detected in patients who could not
achieve drug-free status because “drug-off” criteria were not
met (Fig. 4b). PFS in patients who achieved clinical CR was
not met, whereas those who did not receive curative con-
version or did not achieve clinical CR were 7.9 months (95%
CI, 6.3–10.7) (Fig. 4c) since Atezo/Bev initiation. There was
no significant difference in baseline patient characteristics
between those 2 groups except body mass index (Table 2).
Recurrence was found in clinical CR patients treated with
Atezo/Bev alone (n = 1) and superselective TACE alone (n =
2). No recurrence was observed in 25 patients who received
resection, ablation, and LEN-TACE sequential therapy
during themedian follow-up period of 21.2months (Fig. 4c).

Overall Survival
There were no deaths in patients who achieved clinical

CR during the median follow-up period of 21.2 months

(Fig. 4d). However, median OS was 18.5 months (95% CI,
13.4–23.7) in 72 patients who did not receive curative
conversion therapy or did not achieve clinical CR (Fig. 4d).

Change in ALBI Score
There was no clear decline in the median ALBI scores

during treatment in the 38 patients who achieved clinical
CR. Normally, there was no deterioration in liver function
due to locoregional therapy, including superselective TACE
with curative intent, RFA, or resection, in patients under-
going curative conversion (online suppl. Fig. 3). Pathological
CR was achieved in three of the seven resected patients.

Pathological Findings of Resected Specimens
Of the 7 patients who underwent curative resection

following Atezo/Bev therapy, two underwent TACE (one
was PET-positive and underwent LEN-TACE) before
resection. The two patients who underwent TACE before
resection received at least six cycles of Atezo/Bev therapy
before resection. Microscopic pathological examination
did not detect viable cancer cells, and pathological CR was
confirmed in both cases (Fig. 5). In these 2 patients, three
tumor markers (AFP, AFP-L3 fraction, and PIVKA-II)
became negative, and avascular state was confirmed using
CEUS before resection. The other patient achieved
pathological CRwith six cycles of Atezo/Bev therapy alone.

The seven patients exhibited a clear tumor shrinkage
effect, and as mentioned above three of the seven patients
achieved pathological CR according to the resected
specimens. In the other 4 patients who did not receive
TACE before resection, viable tumor cells were detected in

TACE unsuitable intermediate-stage HCC
(1st line Atezo+Bev, Child-Pugh A, Consecutive cases [n = 110])

Complete response rate 35% (38/110)
(Achievement of drug free rate 23% [n = 25/110])

Atezo + Bev
• Resection 7

• Ablation (TACE→RFA/MWA) 13

• TACE or LEN-TACE 15

• Atezo+Bev alone 3

38

Complete response by
Locoregional

therapy/resection

+

Fig. 2. Achievement rate of complete response in intermediate-stage HCC. Among 110 Child-Pugh A trans-
arterial chemoembolization (TACE)-unsuitable intermediate-stage HCC patients who received Atezo/Bev
therapy as first-line treatment, 38 (35%) achieved complete response by curative conversion. Among the 38
patients, 25 (25/110, 23%) are currently drug-free status. ABC, Atezo/Bev therapy followed by curative con-
version; HCC, hepatocellular carcinoma; RFA, radiofrequency ablation; MWA, microwave ablation.
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the resected specimens. All seven patients achieved drug-
free status following resection, and recurrence has not been
observed to date even in a patient with PET-positive HCC.

CR and Drug-Free Rates in PET-Positive HCCs
Of 20 patients who underwent PET before Atezo/Bev

therapy, 7 showed significant fluorodeoxyglucose accumu-
lation, and 13 showed no abnormal fluorodeoxyglucose
accumulation and were PET-negative. The seven PET-
positive HCC patients achieved clinical CR by curative
conversion and remain in nonrecurrence status. The curative
conversion modalities used in the 7 patients were as follows:
RFA in two, LEN-TACE plus RFA in one, LEN-TACE
followed by resection in one, LEN-TACE in two, and
superselective TACE with curative intent in one. Five of
seven patients are undergoing follow-up observations in
drug-free status, and recurrence has not been observed to
date (online suppl. Table 1). The other 2 patients who are still
receiving Atezo/Bev therapy remain in clinical CR. The time
to clinical CR was as follows: PET-positive HCC, 6.7 months

(95% CI, 2.8–10.7), and PET-negative HCC, 8.8 months
(95% CI, 7.5–10.1). The time to CR was significantly shorter
in PET-positive HCC than in PET-negative HCC patients
(HR, 5.0 [95% CI, 1.4–17.6], p = 0.012) (Fig. 6).

Reasons for Curative Conversion and Timing
Curative conversion was applied in patients who

exhibited tumor shrinkage (RECIST PR) in 25: how-
ever, in patients who had SD after at least six treatment
cycles (except one case; 3 cycles) (n = 12), in patients
who showed slow PD (n = 2), in patients who un-
derwent drug interruption or termination due to ad-
verse event occurrence (n = 1) (4 cases when
considering those that overlapped with other reasons),
and in patients with PET-positive HCC (n = 7),
locoregional therapy was intentionally implemented
between Atezo/Bev therapies in order to achieve deep
response, resulting in CR. As a result, 35 of 39 patients
achieved clinical CR (CR per mRECIST and normalized
3 tumor markers ≥6 weeks).
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Fig. 3. Swimmer plot of 38 patients who achieved complete response with or without drug-free status. Complete
response was achieved with resection, superselective TACE with curative intent, RFA, and MWA, and 25 cases
reached drug-free status (blue color). RFA, radiofrequency ablation; MWA, microwave ablation; LEN-TACE,
lenvatinib-transarterial chemoembolization; Dx, diagnosis; ATZ+BV, atezolizumab plus bevacizumab.
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Adverse Events
No new adverse events were observed during Atezo/

Bev therapy and in curative conversion therapy, including
resection and ablation or superselective TACE with cu-
rative intent, in any of the 38 cases.

Discussion

This study examined the efficacy of curative conversion
for achieving high clinical CR- and drug-free rates in
intermediate-stage HCC patients who met the criteria for

Patients with CR by curative conversion (n = 38)
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TACE unsuitability. Locoregional therapies, including
resection, ablation, and superselective TACE with curative
intent, were used during or after Atezo/Bev therapy. The
results suggested that this was an excellent treatment
strategy for intermediate-stage HCC when considering all
patients were TACE-unsuitable and relatively poor
prognostic. In these patients, sustained clinical CR or drug-

free status usually could not be achieved by locoregional
therapy alone in TACE-unsuitable patients [18, 19, 56–58]
or Atezo/Bev alone. Actually, in this study 12 responders to
Atezo/Bev did not receive curative conversion because of
the physicians’ discretion since these physicians believed
systemic therapy should be continued as long as it is ef-
fective. Subsequently, these patients terminated Atezo/Bev

Patients with clinical CR by curative conversion (n = 38)
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Fig. 4. PFS (CR maintenance rate). a Me-
dian PFS of the 38 cases that achieved
clinical CR was not reached. b There was no
recurrence from the patients with CR and
drug-free status. There were 3 recurrences,
who received TACE alone (n = 2) or Atezo/
Bev alone (n = 1). c Median PFS since
atezolizumab plus bevacizumab initiation.
Median PFS in patients who achieved
clinical CR by curative conversion was
much better than those who did not receive
curative conversion or did not achieve CR
(HR 0.031, p < 0.001). d Median OS since
atezolizumab plus bevacizumab initiation.
Median OS in patients who did not receive
curative conversion or did not achieve
clinical CR was 18.5 months (95% CI,
13.4–23.7). There was no death who
achieved clinical CR by curative conversion.
CR, complete response; ABC, atezolizumab
plus bevacizumab followed by curative
conversion; OS, overall survival; PFS,
progression-free survival.
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due to PD or adverse events and switched to other systemic
therapy. PFS and OS were not good in those patients as
compared with patients who received curative conversion
therapy (Fig. 4c, d).

TACE has been the standard of care for
intermediate-stage HCC; however, the evidence for
TACE is derived from a meta-analysis of six ran-
domized controlled trials that compared TACE with no
treatment in an era when no effective systemic therapy
exists [59]. Many effective drugs are currently available,
and there is no evidence to determine which is better
for OS between locoregional therapies and upfront

systemic therapy followed by curative locoregional
therapy [11, 29, 30].

The APPLE [18] and JSH consensus [19] statements
proposed the concept of TACE unsuitability. They rec-
ommend selective TACE after the administration of
systemic agents for TACE-resistant tumors, such as
confluent multinodular, poorly differentiated, or diffuse
type HCCs. These include HCCs with a high tumor
burden, such as those exceeding the up-to-seven criteria
or those prone to TACE refractoriness [11, 18, 19, 29].
This concept was also included in the updated AASLD,
ESMO, and BCLC guidelines [20–22].

Table 2. Patient baseline characteristics

Factors Achieved drug-free status (n = 25) Not achieved drug-free status (n = 13) p value

Age
Years old, median (IQR) 75.0 (71.0, 79.0) 78.0 (74.5, 81.0) 0.247

Sex
Male/female 21/4 10/3 0.084

PS
0/1 20/5 7/6 0.092

BMI
kg/m2, median (IQR) 23.6 (21.4, 26.9) 27.4 (25.2, 30.0) 0.040

Etiology
HBV/HCV/AL/NAFL/other 1/10/5/7/2 1/6/4/2/0 0.645

BCLC stage
A/B up-to-7 IN/B OUT 4/20/1 2/10/1 0.890

Tumor size
cm, median (IQR) 4.3 (3.3, 5.2) 3.8 (1.8, 5.7) 1.000

Tumor number
1/2-3/4-6/7- 6/12/4/3 2/4/6/1 0.260

ALBI score
Median (IQR) −2.79 (−2.99, −2.56) −2.45 (−2.85, −2.22) 0.171

NLR
Median (IQR) 1.87 (1.26, 3.18) 2.20 (1.89, 3.94) 0.463

PLT
Median (IQR) 14.0 (12.8, 21.1) 14.6 (12.6, 15.2) 1.000

PT-INR
Median (IQR) 1.04 (0.99, 1.16) 1.09 (1.06, 1.12) 0.143

ALB
g/dL, median (IQR) 4.1 (3.7, 4.3) 3.8 (3.7, 4.2) 0.875

T-bil
mg/dL, median (IQR) 0.7 (0.5, 1.0) 0.6 (0.5, 0.8) 0.730

CRP
mg/dL, median (IQR) 0.20 (0.11, 0.36) 0.17 (0.08, 0.80) 1.000

ALT
U/L, median (IQR) 31.0 (19.0, 50.0) 32.0 (18.0, 40.0) 1.000

AFP
ng/mL, median (IQR) 18.0 (2.7, 207) 11.0 (5.15, 208.8) 0.904

DCP
mAU/mL, median (IQR) 728 (43.3, 3933) 259 (34.4, 1326) 0.570

NLR; neutrophil to lymphocyte ratio, PLT; platelet, PT; prothrombin time, AFP; alpha-fetoprotein, DCP; des-gamma-carboxy
prothrombin.
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In the TACTICS trial, PFS was prolonged by upfront
sorafenib followed by its combination with TACE [60];
the clinical benefit was more evident in tumors beyond
the up-to-seven criteria than in tumors within the up-to-
seven criteria. In addition, time to vascular invasion and
time to extrahepatic spread were significantly prolonged
in response to the combination with drugs [61]. Fur-
thermore, the proof-of-concept study showed that TACE

preceded by lenvatinib therapy (LEN-TACE sequential
therapy) extended OS compared with TACE alone [15].
In addition, 16.7% patients who received LEN-TACE
achieved cancer-free and drug-free status [15]. This is
because upfront lenvatinib normalizes abnormal vessel,
microvessel density, vascular permeability, and drug
delivery [62–64] resulting in improving TACE efficacy.
Many validation studies were subsequently conducted
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Fig. 6. Time to complete response by FDG-PET positivity. PET-CT was performed in 20 cases. Seven cases were
PET-positive HCCs, and 13 were PET-negative HCCs. The time to complete response evaluated by CT/MRI and
3 tumor markers in FDG-PET-positive HCCs was 6.7 months, which was faster than the 8.8 months in PET-
negative HCCs (HR = 5.0; 95% CI, 1.4–17.6, p = 0.012). FDG-PET, fluorodeoxyglucose-positron emission
tomography.

Fig. 5.Case of a patient with PET-positive HCC who underwent
ABC conversion. a A solitary HCCmeasuring 12 cm in size was
observed in segment 8. Heterogeneous staining is shown in the
arterial phase of dynamic CT. A necrotic area was observed in
the tumor. b Heterogeneous morphology, suggesting confluent
multinodular gross pathological type, is also observed in the
equilibrium phase of dynamic CT. A necrotic portion was also
observed in the tumor. c FDG-PET showed an extremely
strong accumulation of FDG except in the necrotic area. d
Coronal image of FDG-PET before Atezo/Bev therapy. e
Coronal image of FDG-PET-CT 6 months after six cycles of

Atezo/Bev therapy followed by LEN-TACE sequential therapy.
Disappearance of FDG accumulation and tumor shrinkage is
observed. f Laparoscopic subsegmentectomy was performed. A
microscopic image of the resected specimen shows complete
pathological necrosis. g The tumor was necrotic in a low-
magnification view of the resected specimen. h No viable
tumor was found in the high-magnification image of the
resected specimen. FDG-PET, fluorodeoxyglucose-positron
emission tomography; LEN-TACE, lenvatinib-transarterial
chemoembolization; HCC, hepatocellular carcinoma; CT,
computed tomography.
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[14, 23–26]; currently, LEN-TACE sequential therapy is
the standard of care for TACE-unsuitable HCC in Asian
countries, especially in Japan and China [27]. The
LAUNCH trial demonstrated that LEN-TACE sequential
therapy prolonged PFS and OSmore effectively than LEN
alone in advanced-stage HCC patients [27]. The results of
the TACTICS-L trial, a prospective single-arm multi-
center phase II trial, were presented at ASCO-GI 2022
and confirmed the effectiveness of LEN-TACE sequential
therapy in intermediate-stage HCC [28].

Atezo/Bev is currently the first choice among first-line
HCC treatment agents, given its ability to prolong OS
compared with sorafenib in the Phase III IMbrave150 trial
[7, 8, 65, 66]. An updated analysis showed that Atezo/Bev
therapy prolonged OS and PFS to a greater extent in
intermediate-stage HCC than in advanced-stage HCC (25.8
vs. 17.5months and 12.6 vs. 6.5months, respectively) [9]. In
RECIST ver. 1.1, the ORR was extremely high at 44% for
intermediate-stage HCC compared with 27% for advanced-
stage HCC, suggesting that unresectable tumors may be-
come resectable, and that unablatable tumors may become
ablatable due to the tumor shrinkage effect [10]. Further-
more, the antivascular endothelial growth factor action of
bevacizumab may improve drug delivery and increase the
efficacy of TACE by normalizing tumor blood vessels, as
well as stromal pressure and vascular permeability similar to
lenvatinib [62–64]. This may be the reason why initially
TACE-unsuitable patients with SD/slow PD to Atezo/Bev

responded to superselective TACE after Atezo/Bev or
lenvatinib treatment before superselective TACE.

In the present study, of 110 consecutive Child-Pugh A
HCC patients who were administered Atezo/Bev as first-
line treatment for unresectable and TACE-unsuitable
intermediate-stage HCC in seven institutes, 39 under-
went curative conversion; 89.7% of them (35/39) achieved
clinical CR even in SD or PD patients with Atezo/Bev, and
25 achieved drug-free status. Three patients exhibited re-
currence after achieving clinical CR; however, there was no
recurrence in patients who achieved CR with drug-free
status during the median observation period of 21.2
months. All of 3 cases with recurrence were treated with
Atezo/Bev alone (n = 1) or Atezo/Bev followed by super-
selective TACE (n = 2). CR with drug-free status may be a
very good predictor of pathological CR. In that sense, in
order to achieve pathological CR, superselective LEN-TACE
may be a preferable treatment strategy rather than super-
selective TACE alone [14, 15], which was shown in resected
specimen (Fig. 5). These results suggest that curative con-
version during or after Atezo/Bev therapy is an extremely
effective treatment strategy for achieving pathological CR.

The therapeutic goal in patients with advanced-stage
HCC is prolonging OS, whereas that in patients with
intermediate-stage HCC without extrahepatic spread
or vascular invasion is achieving CR and drug-free
status. Furthermore, curative and powerful therapies,
i.e., locoregional therapies including ablation or

Intermediate-stage HCC: Technically TACE possible

Selective TACE
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Oncologically
TACE suitable

Oncologically
TACE unsuitable

Selective TACE
impossible/difficult

� Within Up-to-7
criteria 

� Simple nodular type
� Well~Mod. dif. HCC

� Beyond Up -to -11
criteria 

� Bilobular multifocal
disease (>10
nodules)

� Beyond Up-to-7 
criteria (Within 11)

� CMN, SNEG or
diffuse type

� Poorly dif. HCC

Curative conversion
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Oncologically
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Difficult

Curable disease

Fig. 7. Heterogeneity and possibility of curative conversion in
intermediate-stage HCC. TACE is technically possible in
intermediate-stage HCC. However, since selective TACE is not
possible in some population of intermediate-stage HCC, TACE is
not suitable oncologically. Curative conversion can achieve

complete response in such cases. Curative conversion might be
difficult in very high tumor burden, especially in bilobar multifocal
disease (>10 nodules) or exceeding up-to-11 criteria. CMN,
confluent multinodular type; SNEG, simple nodular with extra
growth type.
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superselective TACE with curative intent, are available
only for the treatment of HCC and not for other solid
tumors. Achieving pathological CR with only systemic
therapy is extremely difficult [11]. Similarly, it is dif-
ficult to achieve pathological CR with locoregional
therapy alone in TACE-unsuitable patient population
[18, 19, 56–58]. The fact that pathological CR can be
obtained by the synergistic effect of combining
superselective TACE with curative intent and effective
systemic therapy (Fig. 4) [15] suggests that curative
conversion during or after Atezo/Bev should be actively
and intentionally considered.

Intermediate-stage HCC is potentially a curable dis-
ease. Therefore, it is important to abandon the common
sense of systemic therapy, which is that when starting
systemic therapy, it should be continued as long as it is
effective [67]. In other words, considering the high
achievement rate of clinical CR and drug-free status,
therapeutic strategy to systemic therapy may need to be
changed in patients with intermediate-stage HCC. The
transition to curative therapy should be considered while
the drug is still effective [30]. In fact, patients who
achieved objective response to Atezo/Bev per RECIST 1.1,
but did not receive curative locoregional therapy, showed
poor PFS and OS as compared with those who achieved
clinical CR by curative conversion therapy (Fig. 4). Re-
section was actively performed in this study; pathological
evaluation of resected specimens after ABC-TACE
sandwich or ABC-LEN-TACE sandwich therapy applied
to two cases showed pathological CR (Fig. 5) in all of two
cases. In the future, if ABC-TACE sandwich or ABC-
LEN-TACE sandwich therapy provides image CR
according to mRECIST, negativity for the three tumor
markers (AFP, PIVKA-II, and AFP-L3) ≥ 24 weeks, and
an avascular state with CEUS, it may be possible to make
a clinical diagnosis of pathological CR. In such cases,
resection may be avoided in patients with comorbidities
or in elderly patients.

Most PET-positive HCCs are poorly differentiated
and biologically aggressive [68–73], and recurrence is
common even after resection, RFA, selective TACE, or
transplantation [68, 74–76]. In addition, they have
epithelial-mesenchymal transition type characteristics
[77], including keratin 19-positive stem cell-type HCCs
[78], and they are frequently associated with vascular
invasion [79–84]. Therefore, PET-positive HCCs are
generally tumors with a poor prognosis, and the
implementation of protocols to improve their prognosis
has long been an unmet need. In the present study,
among seven PET-positive HCC patients, seven un-
derwent Atezo/Bev therapy followed by RFA (n = 2),

superselective TACE with curative intent (n = 1), LEN-
TACE (n = 2), LEN-TACE followed by RFA (n = 1), and
LEN-TACE followed by resection (n = 1) (Fig. 5) and
achieved clinical or pathological CR. Five patients have
reached drug-free status with no recurrences observed.
The remaining 2 patients have a high possibility of
reaching drug-free status and are currently continuing
Atezo/Bev therapy. Considering these findings, Atezo/
Bev-LEN-TACE sandwich therapy, ABC-TACE sand-
wich therapy, and combinations of Atezo/Bev with
ablation or resection are expected to significantly im-
prove the prognosis of PET-positive HCCs.

Patients who achieved curative conversion after Atezo/
Bev therapy showed either of the following five conditions:
(1) tumor shrinkage, (2) state of SD or slow PD after 4–6
cycles, even if tumor shrinkage was not obtained, (3) dose
interruption or termination was necessary due to an ad-
verse event, (4) TACE-resistant (confluent multinodular
type, poorly differentiated HCC, or infiltrative HCC) tu-
mor conditions and (5) PET-positive HCC. In cases in
which tumor shrinkage is not achieved even after 4–6
cycles of Atezo/Bev therapy (considering that tumors that
responded after four cycles were present in >80% in the
Atezo/Bev GO30140 Phase 1b Arm A swimmer plot [85]),
it is important to consider curative conversion for SD or
slow PD cases if this was the best response after the 4–6
cycles. Achieving clinical CR and drug-free status elimi-
nates the concerns about immune-related adverse events
or proteinuria in the future. Even if there is a recurrence, it
could be detected at very early stage by intensive follow-up,
and curative treatment may be applicable. In patients with
SD or slow PD who achieve CR on imaging by super-
selective TACE with curative intent or RFA, the tumor
antigens released by TACE or RFA activate tumor antigen-
specific immune response as a result of continuing Atezo/
Bev for at least six cycles [47–55, 86–88]. The remaining
viable cancer cells are expected to be killed off, resulting in
a higher possibility of pathological CR (Fig. 5). In countries
where combination immunotherapy regimen other than
Atezo/Bev is approved, similar approach may be possible
by those combination immunotherapy.

One limitation of this study was the small sample size;
however, the number of patients who begin receiving
Atezo/Bev as first-line therapy in the intermediate stage
is small. Second limitation may be that this was not a
comparative study because we focused on a new treat-
ment strategy, Atezo/Bev followed by curative conver-
sion therapy (ABC conversion therapy). However, this
could be considered a strength of this study. The results
suggest that intentional curative conversion in selected
patients who respond well to Atezo/Bev therapy can lead
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to clinical CR and/or drug-free status (i.e., pathological
CR), which is rarely possible by Atezo/Bev alone as
shown in 12 responders to Atezo/Bev, who did not
receive curative conversion therapy, or locoregional
therapy alone (Fig. 1). In that sense, this proposal of
ABC conversion therapy may be the strength of this
study. Third limitation of this study is a relatively short
follow-up period (21.2 months) which led to the many
censoring cases. Further long-term follow-up is needed.
Finally, this is still an exploratory study and this concept,
curative conversion, and whether or not oncological
cure is actually achieved by ABC conversion therapy
should be further confirmed by longer duration of
follow-up and multicenter prospective study. Actually,
based on the results of this proof-of-concept study,
phase III clinical trial to prove the value of curative
conversion after or during Atezo/Bev treatment in
intermediate-stage HCC is scheduled to be initiated in
the first half of 2023.

In summary, among unresectable and TACE-
unsuitable intermediate-stage HCC cases, 35% achieved
clinical CR, and 23% achieved drug-free status by curative
conversion therapy. A drug-free status can be achieved
when significant tumor shrinkage is obtained with Atezo/
Bev therapy; at this stage, resection, ablation, and
superselective TACE with curative intent are possible by
actively performing curative conversion to achieve CR. In
some cases, clinical CR and drug-free status could be
achieved when the tumor shrinkage effect was not ob-
tained even after 4–6 cycles of Atezo/Bev therapy or when
PET-positive HCC was present. Clinical CR was achieved
in five PET-positive patients by conducting selective
TACE or LEN-TACE sequential therapy followed by
Atezo/Bev, which does not decrease liver function during
the whole treatment course.

In conclusion, because intermediate-stage HCC is a
potentially curable disease (Fig. 7) except extremely high
tumor burden such as bilobular multifocal disease >10 or
beyond up-to-11 criteria [89], the treatment goal is always
to achieve clinical/pathological CR and drug-free status.
To that end, the timing of curative conversion during the
Atezo/Bev combination therapy for intermediate-stage
HCC needs to be determined with cautious intention.
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