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Introduction

Recent advances in systemic therapy for hepatocellular
carcinoma (HCC) have been remarkable. Systemic
therapies were initially developed for advanced HCC.
Today, sorafenib [1], lenvatinib (LEN) [2], atezolizumab
plus bevacizumab [3], durvalumab plus tremelimumab
[4], and durvalumab alone [4] are approved as first-line
agents. Regorafenib [5], ramucirumab [6], and cabo-
zantinib [7] have been approved as second-line agents
globally. According to the 21st [8], 22nd [9], 23rd [10],
and 24th [11] reports of the HCC registry and follow-up
survey data by the Japan Liver Cancer Association, the 5-
year survival rates improved to 43% for cases registered in
2001–2005, 50% for cases registered in 2006–2009, and
58% for cases registered in 2010–2013) [12], and the
median overall survival (OS) improved to 50, 60, and 80
months, respectively [12]. These data suggest that pa-
tients enrolled between 2010 and 2013 have benefited
from recently developed effective drugs, leading to long-
term survival.

The goal of treatment in intermediate-stage HCC is
achieving “cancer-free with drug-free” status. Therefore, for
transarterial chemoembolization (TACE)-unsuitable pa-

tients [13, 14], upfront systemic therapy with LEN or
atezolizumab plus bevacizumab may be initiated. After
achieving normalization of abnormal vessels or tumor
shrinkage, TACE may be effective. A proof-of-concept
study of intermediate-stage HCC with a high tumor bur-
den showed that LEN-TACE is more effective than TACE
alone, as suggested by a comparative analysis after adjusting
baseline characteristics in both treatment arms using pro-
pensity score matching [15]. LEN-TACE sequential therapy
was tested in a single-arm phase II trial, TACTICS-L [16],
which demonstrated a favorable progression-free survival
(PFS) and OS. The REPLACEMENT trial [17], a multi-
center prospective single-arm phase II study, confirmed the
efficacy of atezolizumab plus bevacizumab in a population
that exceeded the up-to-seven criteria. Atezolizumab plus
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bevacizumab followed by curative (ABC) conversion
therapy was assessed in a multicenter proof-of-concept
study and validated in a population that exceeded the
up-to-seven criteria [18–21]. This multicenter proof-of-
concept study showed that clinical complete response
(CR) and drug-free status could be achieved in patients at
the intermediate stage [21]. The IMbrave050 study [22], a
global Phase III trial that was recently presented at the
American Association for Cancer Research (AACR)
meeting, showed that atezolizumab plus bevacizumab as
adjuvant therapy after resection or ablation was effective in
preventing recurrence mainly in early-stage HCC [23].

Thus, the synergistic effects of sequential/combination
systemic therapy and locoregional therapy provide
clinical benefits including OS prolongation in early-stage,
intermediate-stage, and advanced-stage HCCs. In this
Editorial, this issue will be discussed.

Early-Stage HCC

The results of the Phase III IMbrave050 study presented
at the AACR meeting in April 2023 are the first positive
adjuvant therapy results reported; all previous adjuvant
therapy trials yielded negative results. In that sense, this is a

landmark study [22], and the results are encouraging. In this
study, patients at a high risk of recurrence after resection or
ablation of HCC were randomized to receive atezolizumab
plus bevacizumab for 1 year or active surveillance (control).
The primary endpoint of recurrence-free survival (RFS) was
significantly better in the atezolizumab plus bevacizumab
group than in the control group [23].

In the IMbrave050 trial [22], the baseline characteristics
of the atezolizumab plus bevacizumab group included a
median age of approximately 60 years, 83% were male, 83%
were Asian, and 71% were from the Asia Pacific region
excluding Japan. Performance status was 0 in 77% and 1 in
23% of patients; hepatitis B was detected in 63%, hepatitis C
in 10%, nonviral etiology in 14%, and BCLC stage A in 86%
of patients. In this population, 88% of patients underwent
resection and 12% underwent ablation. The median tumor
diameter in the resection group was 5.3 cm; 91% of the
patients had one tumor, and 7% had two tumors. The
median diameter of ablation was 2.5 cm, and all cases
underwent three or fewer ablations (71% were single tu-
mors). The hazard ratio (HR) of IRF-assessed RFS for the
primary endpoint was 0.72 [95% confidence interval (CI),
0.56–0.93, p = 0.012], which was extremely favorable in this
population. These results are groundbreaking, and the study
is the first in the world to demonstrate the efficacy of

Fig. 1. Patients in all stages of HCC benefit from systemic therapy combined with locoregional therapy, as shown
in several trials in each stage of HCC. HCC, hepatocellular carcinoma.
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adjuvant therapy in HCC. The HR for INV-assessed RFS
was 0.70 (95% CI, 0.54–0.91, p = 0.007), similar to that for
IRF-assessed RFS. Subgroup analysis also showed mostly
favorable results for atezolizumab plus bevacizumab. Of
particular note were the HRs for the resection group (n =
585) and the ablation group (n = 83), which were almost all
favorable for atezolizumab plus bevacizumab despite the
relatively low risk of recurrence for the ablation group (RFS
HR, 0.61; 95% CI, 0.26–1.41) compared with the resection
group (HR, 0.75; 95% CI, 0.58–0.98). These results indicate
that atezolizumab plus bevacizumab is associated with a
greater reduction in recurrence with respect to RFS in both
high- and relatively low-risk patients, which was also shown
in the NIVOLVE trial [23–26]. One key factor potentially
associated with the positive results is the ability of bev-
acizumab to alter the intratumoral immune microenvi-
ronment related to a high risk of recurrence in terms of
presence of Tregs, WNT/β-catenin pathway activation, and
fewer intratumoral CD8+ T-cell infiltration, as demon-
strated in the NIVOLVE study [23–26] (Fig. 1).

Intermediate-Stage HCC

LEN-TACE Sequential Therapy: Multicenter Proof-of-
Concept Study
The efficacy of LEN in combination with TACE was

first demonstrated in a multicenter proof-of-concept
study [15] (Fig. 1). The OS of patients treated with

LEN plus TACE was 37.9 months, which was better than
the 21.3 months for patients treated with TACE alone
(HR = 0.48; 95% CI, 0.16–0.79; p < 0.01). PFS was
16.0 months in the LEN arm, which was significantly
better than 3.0 months for TACE (HR = 0.19). The
objective response rate (ORR) was also significantly
better for LEN (73.3%) than that for TACE (33.3%) (p <
0.01). Upfront LEN followed by TACE was also asso-
ciated with better preservation of liver function than
TACE alone, suggesting that LEN preceded by TACE is
an efficient treatment option for up-to-seven criteria
OUT patients who are not suitable for TACE [15].
Subsequently, the APPLE consensus statement defined
the concept of TACE unsuitability, which includes
conditions that are not amenable to TACE such as a high
tumor burden [13]. According to the APPLE consensus
statement, TACE-unsuitable conditions include the
following: (A) conditions in which TACE cannot be
expected to be effective, (B) conditions that are prone to
TACE refractoriness, and (C) conditions in which TACE
is likely to reduce liver function. The Japan Society of
Hepatology published a consensus statement [14] fol-
lowing the APPLE consensus definition of TACE-
unsuitable conditions. This led to the recommenda-
tion that systemic therapy, especially drugs with a high
response rate such as LEN, be administered first rather
than TACE alone in conditions that are not suitable for
TACE [13, 14]. LEN may increase the efficacy of sub-
sequent TACE by normalizing the tumor vasculature;

Fig. 2.A high-quality durable complete response (CR) is obtained with LEN-TACE sequential therapy compared
with TACE alone. TACE, transarterial chemoembolization therapy.
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drug delivery is thus improved through the normali-
zation of microvascular density, reduction of interstitial
pressure, and reduction of vascular permeability [27,
28]. A recent report showed that compared with sor-
afenib and control, LEN decreases vascular density,
increases the percentage of mature vessels, and increases
the number of functional vessels after 4 days in rats [29].
It also improves hypoxic conditions and decreases in-
terstitial pressure, thus increasing the efficacy of sub-
sequent TACE [29, 30].

The TACTICS trial [31–33] and the TACTICS-L trial
[16], which were both prospective trials, showed that LEN
plus TACE is more effective for maintaining high-quality
CR than TACE alone (Fig. 2). Therefore, LEN-TACE
sequential therapy is commonly used in patients with
TACE unsuitable intermediate-stage HCC. In TACE-
unsuitable HCC, although LEN is the main player,
TACE plays a key role because LEN alone does not
provide high-quality CR. In TACE-suitable up-to-seven
criteria IN patients and those with simple nodular types,
TACE is the main player, but LEN is the key player. This
is because high-quality durable CR cannot be achieved

with TACE alone, whereas it is possible with upfront
administration of LEN, even for a short period of
time [30].

LEN-TACE Sequential Therapy: TACTICS-L Trial
The TACTICS-L trial was a phase II prospective

multicenter single arm study conducted at 21 Japanese
centers (Fig. 1). The trial design was almost identical to
that of the TACTICS trial except the drug type (sorafenib
vs. LEN) and treatment arms (single arm vs. two ran-
domized arms), and LEN was administered 2–3 weeks
prior to TACE followed by additional TACE [16]. Despite
few differences in background factors between the
TACTICS and TACTICS-L trials, TACTICS-L had an
extremely high CR rate of 67.7%, which was maintained
at 57.2% at 12 months. Furthermore, 50% of patients in
the up-to-seven criteria IN andOUT groups achieved CR,
even in the up-to-seven criteria OUT group [16]. CR rates
of 54%, 63%, and 100% were achieved in patients with the
pathological gross types of simple nodular with extra-
nodular growth, confluent multinodular type, and infil-
trative type, respectively, which are generally considered

Fig. 3. LEN-TACE sequential therapy (from the TACTICS-L trial) achieves better PFS HR than TACE alone
(from the TACTICS trial) in HCC patients with a tumor burden exceeding the up-to-seven criteria after adjusting
the baseline characteristics in the two trials using the inverse probability weighting (IPW) method. LEN,
lenvatinib; TACE, transarterial chemoembolization; PFS, progression-free survival.
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resistant to TACE alone. The CR rates of patients with
these pathological gross tumor types were comparable
with that of the simple nodule type, in which TACE is
considered effective, which was 70%. The PFS was
28 months and OS was not reached. After adjusting the
baseline characteristics using the inverse probability
weighting method, the efficacy of TACE alone (from the
control arm of the prospective TACTICS trial) was
compared with that of LEN-TACE (from the prospective
TACTICS-L trial). The results showed that the PFS HR of
LEN-TACE was better in up-to-seven criteria OUT
(HR = 0.49) patients than in up-to-seven criteria IN
(HR = 0.70) patients (Fig. 3). The OS HR of LEN-TACE
was also better in the up-to-seven criteria OUT group
(HR = 0.41) than that in the up-to-seven criteria IN group
(HR = 0.89), indicating that the up-to-seven criteria OUT
group benefited more from LEN-TACE (Fig. 4). These
data support that TACE alone has a limited effect in up-
to-seven criteria OUTHCC and confirm that up-to-seven
criteria OUT HCC is a TACE-unsuitable patient pop-
ulation, in which LEN-TACE is an extremely effective

treatment strategy. LEN-TACE is also effective to a
certain extent in the up-to-seven criteria IN patient
population [16] (Fig. 5, 6).

REPLACEMENT Trial
In the IMbrave150 trial, atezolizumab plus bev-

acizumab showed favorable results in advanced-stage
HCC as well as in intermediate-stage HCC. OS was
17.5 months in advanced-stage HCC and 25.8 months in
intermediate-stage HCC, whereas PFS was 6.5 months
and 12.6 months in advanced- and intermediate-stage
HCC, respectively. ORR was also favorable at 27% in
advanced-stage HCC versus 44% in intermediate-stage
HCC per RECIST v1.1 [34]. Waterfall plots showed that
intermediate-stage HCC tumors shrank in 82% of cases,
and the depth of response averaged −42.6% in RECIST
ver. 1.1. Waterfall plots per mRECIST showed a decrease
in tumor blood flow in 87% of cases, and the depth of
response averaged −57.2% [35].

Based on these results, the REPLACEMENT trial was
conducted prospectively in an up-to-seven criteria OUT

Fig. 4. LEN-TACE sequential therapy (from the TACTICS-L trial) achieves better OS HR than TACE alone (from
the TACTICS trial) in HCC patients with a tumor burden exceeding the up-to-seven criteria based on a
comparative analysis after adjusting the baseline characteristics in the two trials using the IPW method. LEN,
lenvatinib; TACE, transarterial chemoembolization; OS, overall survival.

All Stages of HCC Benefit from Systemic
Therapy

Liver Cancer
DOI: 10.1159/000533493

5

https://doi.org/10.1159/000533493


Fig. 5.Novel treatment strategy for intermediate-stage HCC. Upfront systemic therapy followed by locoregional
therapy achieves high-quality CR.

Fig. 6. Treatment strategy for intermediate-stage HCC. LEN-TACE and ABC conversion can achieve cancer-free
with drug-free status. SNEG, simple nodular with extranodular growth type; CMN, confluent multinodular type;
LEN, lenvatinib; TACE, transarterial chemoembolization; ABC conversion, atezolizumab plus bevacizumab
followed by curative conversion therapy.
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intermediate-stage population at 37 sites in Japan [17]
(Fig. 1). This was a phase II multicenter, prospective,
single arm study of atezolizumab plus bevacizumab
conducted in Japan that included 74 patients with up-to-
seven criteria OUT intermediate-stage HCC. The ORR
was as high as 46%, and 16% of patients achieved CR
according to mRECIST. The rate of progressive disease
was low at 7%, which was consistent with the results of the
IMbrave150 trial showing an intermediate-stage mRE-
CIST CR rate of 17%, PR rate of 33%, ORR of 50%, and
progressive disease rate of 4% [17, 35]. The median PFS
was 9.1 months and the median OS was not reached.
Propensity score matching analysis showed that atezo-
lizumab plus bevacizumab was associated with a better
PFS than TACE alone (7.4 months vs. 5.3 months) (HR =
0.59, p = 0.042). The results of inverse probability
weighting with adjusted baseline characteristics con-
firmed that PFS was better in patients receiving atezo-
lizumab plus bevacizumab than in those treated with
TACE alone (8.5 months vs. 4.3 months) (HR = 0.54, p =
0.038), supporting that atezolizumab plus bevacizumab
has a better outcome than TACE alone.

ABC Conversion: A Multicenter Proof-of-
Concept Study
In the multicenter proof-of-concept study (Fig. 1), 38

(35%) of 110 patients with TACE-unsuitable
intermediate-stage HCC who underwent curative con-
version (resection, ablation, and super-selective TACE)
after atezolizumab plus bevacizumab achieved clinical CR
(CR on imaging and all tumor markers negative for AFP,
PIVKA-II, and AFP-L3), and 25 (23%) achieved path-

ological CR, successfully achieving drug-free status [21,
36]. In addition, the patients who underwent curative
conversion had very good PFS and OS [21] (Fig. 5, 6). The
phase III IMPACT trial was initiated in Japan in July 2023
(Registration No.: jRCTs051230037) to compare atezo-
lizumab plus bevacizumab plus on-demand TACE
with atezolizumab plus bevacizumab alone in the
intermediate-stage HCC population.

Advanced-Stage HCC

The phase III LAUNCH trial comparing LEN-TACE
versus LEN alone in advanced-stage HCC [37] showed
that LEN-TACE significantly prolonged OS (HR = 0.45,
p < 0.001) and PFS (HR = 0.43, p < 0.001) compared with
LEN alone in advanced-stage HCC patients with extra-
hepatic spread and/or vascular invasion. This study
demonstrated that locoregional therapy, which can reliably
control intrahepatic lesions, in combination with systemic
therapy prolongs OS even in advanced-stage HCC, as
intrahepatic lesions are usually a prognostic factor.

Hepatic arterial infusion chemotherapy (HAIC) is also
beneficial in advanced-stage HCC, and the phase II
LEOPARD trial (Fig. 1) combining LEN plus CDDP re-
ported a high response rate of 64.7%, including a CR rate of
29.4% according to mRECIST [38]. In the phase III SILIUS
trial, which evaluated the effect of adding the HAIC with
low-dose 5-fluorouracil plus cisplatin to sorafenib in
advanced-stage HCC, HAIC combination treatment did
not result in OS prolongation [39]. However, a phase III
trial conducted in China comparing FORFOX HAIC plus

Fig. 7. Potential Combination Immuno-
therapy combined with Locoregional
Therapy.
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sorafenib with sorafenib alone showed that HAIC plus
sorafenib significantly prolonged OS (HR = 0.35, p < 0.01)
and PFS (HR = 0.33, p < 0.01) [40].

Regarding immune checkpoint inhibitor (ICI)
treatment, Duffy et al. [41] showed that in patients with
advanced-stage HCC who undergo RFA or TACE in
only one of multiple HCCs, some nodules that do not
receive RFA/TACE show a partial response to ICIs
(abscopal effect). In addition, although untreated nodules
showed little infiltration of CD8+ or CD3+ T-cells before
RFA/TACE, these nodules showed abundant CD3+ T-cell
and CD8+ T-cell infiltration after RFA/TACE; CD3+ T-cell
and CD8+ T-cell infiltration was higher in responsive than
in nonresponsive nodules. This suggests that RFA/TACE
caused tumor antigen release followed by activation of
cancer immunity cycles, resulting in infiltration of CD8+
T-cells into the tumor and inhibition of immunosuppressor
cells, which may have improved the response to ICIs [41].
Pathological CR was also reported in HCC patients treated
with atezolizumab plus bevacizumab followed by TACE,
and evidence of pathological CR was found in the resected
specimens [21]. This suggests that locoregional therapy has
an immunostimulatory effect and potentiates the effects of
concurrent ICI therapy [42]. Sequential/combination
treatment with locoregional therapy and immunotherapy
is expected to improve the prognosis of advanced-stage
HCC in the future. The phase III IMPACT study (Regis-
tration No.: jRCTs051230037) was designed to assess the

prognostic value of adding on demand TACE to atezoli-
zumab plus bevacizumab in intermediate- and advanced-
stage HCC.

Conclusion

Recent data suggest that systemic therapy, especially
immunotherapy, combined with locoregional therapy
(Fig. 7) is beneficial and contributes to prolonging OS not
only in advanced-stage HCC but also in intermediate-
and early-stage HCCs. Early- and intermediate-stage
HCCs have traditionally been treated with locoregional
therapy alone. However, the addition of systemic therapy
to locoregional therapy is expected to prolong PFS
and OS.

Systemic therapy has become an effective treatment for
all stages of HCC (Fig. 8). In that sense, the key statement
for the future treatment of all stages of HCC is “com-
bination/sequential therapy of locoregional and systemic
therapies.”
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