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Abstract
Background A comparison between atezolizumab plus bevacizumab (ATEZO/BEVA) and lenvatinib (LEN) for the treatment of 
hepatocellular carcinoma (HCC) remains unclear.
Objective This study aimed to compare the therapeutic effects and safety of ATEZO/BEVA and LEN as first-line therapies for HCC.
Patients and Methods This study was a retrospective analysis of 810 patients with HCC who underwent ATEZO/BEVA (n = 186) 
or LEN (n = 624) as first-line systemic therapy between March 2018 to March 2022 at 14 facilities. After propensity score match-
ing, 304 patients (ATEZO/BEVA group: n = 152; LEN group: n = 152) were analyzed.
Results After propensity score matching, although there was no significant difference in objective response rates (ORRs) between 
the ATEZO/BEVA and LEN groups (ORR 44.8% vs. 46.7%, p = 0.644), the median progression-free survival (PFS) and median 
overall survival (OS) in the ATEZO/BEVA group were significantly higher than those in the LEN group (median PFS: 8.3 months 
vs. 6.0 months, p = 0.005; median OS: not reached vs. 20.2 months, p = 0.039). The rates of appetite loss, fatigue, and proteinuria 
of grade 3 or higher in the ATEZO/BEVA group were lower than those in the LEN group. However, the rate of bleeding of grade 
3 or higher in the ATEZO/BEVA group was higher than that in the LEN group. The conversion rate was higher in the ATEZO/
BEVA group than that in the LEN group (8.6% vs. 1.9%, p = 0.007).
Conclusions ATEZO/BEVA showed superiority to LEN in terms of prognosis and conversion rate as first-line therapy. Moreover, 
ATEZO/BEVA had a lower rate of severe adverse events, except for bleeding, than LEN.
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Key Points 

Atezolizumab plus bevacizumab (ATEZO/BEVA) and 
lenvatinib (LEN) were compared as first-line therapy 
for hepatocellular carcinoma in this retrospective study. 
ATEZO/BEVA was superior to LEN in median progres-
sion-free survival and median survival time.

Although ATEZO/BEVA has relatively lower severe 
adverse events than LEN, severe bleeding should be 
carefully monitored in ATEZO/BEVA.

ATEZO/BEVA has the potential for a higher conversion 
rate than LEN.
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1 Introduction

Systemic treatment of unresectable hepatocellular carcinoma 
(HCC) has advanced markedly, and patients with unresectable 
HCC can receive a variety of systemic treatments [1, 2]. After 
the era of molecular targeted agents (MTAs) that mainly target 
tumor angiogenesis, atezolizumab plus bevacizumab (ATEZO/
BEVA), a combination therapy of immune checkpoint inhibi-
tors and an anti-angiogenic agent, has been approved as a first-
line systemic option for unresectable HCC.

ATEZO/BEVA was approved based on the results of the 
IMbrave 150 phase III clinical trial [3]. ATEZO/BEVA treat-
ment significantly prolonged progression-free survival (PFS) 
and overall survival (OS) compared with sorafenib (SORA) in 
patients with unresectable HCC. According to the results of the 
IMbrave 150 phase III clinical trial, ATEZO/BEVA has been 
globally approved as first-line systemic therapy for unresect-
able HCC patients in addition to SORA and lenvatinib (LEN).

LEN has been approved as an MTA for the first-line treat-
ment of patients with unresectable HCC based on the results of 
the REFLECT trial [4], preceding the approval of Atezo/Beva. 
LEN targets vascular endothelial growth factor receptors 1–3 
and fibroblast growth factor receptors 1–4 [5]. Although LEN 
showed non-inferiority to SORA for OS, it has the potential 
for a better response compared with other MTAs [4]. However, 
IMbrave 150 is a clinical study that compared ATEZO/BEVA 
and SORA. No clinical trial has directly compared the thera-
peutic effects and safety between ATEZO/BEVA and LEN. 
Recently, although some retrospective analyses have compared 
ATEZO/BEVA and LEN for HCC patients [6, 7], the efficacy 
and safety of ATEZO/BEVA and LEN remain unclear.

The aim of this study was to compare the therapeutic 
effects and safety between ATEZO/BEVA and LEN as first-
line therapies for patients with unresectable HCC.

2  Patients and Methods

2.1  Study Design

This retrospective study evaluated 810 patients who were 
treated with ATEZO/BEVA or LEN as first-line therapy 
between March 2018 and March 2022 across the Kyusyu 
Liver Cancer Study group, which included 14 institutions. 
Following the initial evaluation, patients with any of the fol-
lowing exclusion criteria were excluded from the analysis: 
non-evaluated efficacy (n = 12), insufficient data (n = 7), 
modified albumin–bilirubin (mALBI) grade 3 (n = 4), or 
clinical trial (n = 2) in the ATEZO/BEVA group, or non-
evaluated efficacy (n = 30), insufficient data (n = 10), or 
mALBI grade 3 (n = 16) in the LEN group (Fig. 1). The 

cut-off date for this analysis was September 2022. This study 
conformed with the principles of the Declaration of Helsinki 
and was approved by the Ethics Committee of Kurume Uni-
versity (approval number: 21006). An opt-out approach was 
used to obtain informed consent from patients, and personal 
information was protected during data collection.

2.2  Propensity Score Matching (PSM)

Propensity score matching (PSM) overcomes different distri-
butions of covariates among individuals allocated to specific 
interventions and is generated using potential covariates that 
could affect group allocation [8]. In this study, the propensity 
scores of all patients were estimated using a logistic regres-
sion model with the following baseline characteristics as 
covariates: age, sex, etiology of chronic liver disease, body 
mass index (BMI), ALBI score [9], tumor number, tumor 
size, α-fetoprotein (AFP) level, and the number of regis-
tered patients in each facility. A one-to-one nearest-neighbor 
matching algorithm with an optimal caliper of 0.2 without 
replacement was applied to a pair of groups with 152 patients 
each. Since p-values could be biased by population size, the 
PSM results were also reported as effect size with |value| < 
0.2, |value| < 0.5, |value| < 0.8, and any other value indicated 
a negligible difference, small difference, moderate difference, 
and large difference, respectively. The sensitivity and c-statics 
were 70% and 0.71, respectively (electronic supplementary 
Fig. 1). Thus, 304 patients (ATEZO/BEVA, n = 152; and 
LEN, n = 152) were analyzed.

2.3  Lenvatinib (LEN) and Atezolizumab Plus 
Bevacizumab (ATEZO/BEVA) Treatment Protocol 
and Safety Evaluation

A combination of 1200 mg ATEZO and 15 mg/kg BEVA 
(Chugai Pharmaceutical Co. Ltd, Tokyo, Japan) was intra-
venously administered once every 3 weeks, according to 
the pharmaceutical recommendations. LEN (Eisai Co., Ltd, 
Tokyo, Japan) was orally administered at a dose of 12 mg/
day for patients with a body weight ≥ 60 kg, or 8 mg/day for 
patients with a body weight < 60 kg. Treatment continued 
until the development of unacceptable adverse events (AEs) 
or progressive disease. AEs were assessed using the National 
Cancer Institute Common Terminology Criteria for Adverse 
Events (version 5.0).

2.4  Evaluation of Hepatic Functional Reserve 
and Therapeutic Response

ALBI score and mALBI grade were used to evaluate liver 
function [10]. In the ATEZO/BEVA group, tumors were 
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assessed by dynamic computed tomography or magnetic 
resonance imaging every 6 weeks after the start of treatment 
according to the modified Response Evaluation Criteria in 
Solid Tumors (mRECIST) criteria [11]. In the LEN group, 
tumors were assessed by dynamic computed tomography 
or magnetic resonance imaging 4–6 weeks after the start of 
treatment according to the mRECIST criteria.

2.5  Statistical Analysis

All statistical analyses were carried out using statistical analysis 
software (JMP Pro version 15; SAS Institute Inc., Cary, NC, 
USA), and all parameters were expressed as median (range) and 
number. To overcome possible selection bias, we performed 
one-to-one PSM as previously described [12]. PFS and OS 
were estimated using the Kaplan–Meier method and analyzed 
using the log-rank test. Multivariate analyses were conducted 

Fig. 1  Study design. A total of 
810 patients with HCC treated 
with ATEZO/BEVA or LEN as 
the first-line systemic treat-
ment were evaluated. In the 
course of the study, 81 patients 
were excluded, resulting in 
729 patients with HCC being 
included. Propensity score 
matching was then performed 
on the data of the 729 patients 
with HCC, resulting in 304 
patients with HCC being 
included in the evaluation. 
HCC hepatocellular carcinoma, 
ATEZO/BEVA atezolizumab 
plus bevacizumab, ALBI albu-
min–bilirubin
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using the Cox proportional hazards model to identify risk fac-
tors associated with OS. Statistical significance was defined as 
a two-tailed p value < 0.05.

3  Results

3.1  Patient Characteristics Before PSM

The characteristics of the 729 analyzed patients are summarized 
in Table 1. The median age was 72 years (range 31–93) and 
80.9% (590/729) of patients were males. The median BMI was 
23.1 kg/m [2] (range 13.6–38.9). The etiology of HCC was 
non-viral hepatitis in 44.7% (326/729) of patients. The median 
ALBI score was −2.44 and ALBI grade 1 was observed in 
35.9% (262/729) of patients. The Barcelona Clinic Liver Can-
cer (BCLC) stages A, B, and C were observed in 4.4%, 47.7%, 
and 47.9% of patients. Macrovascular invasion and extrahepatic 
spread were observed in 141 patients (19.3%) and 251 patients 
(34.4%), respectively. In the entire cohort, 475, 158, and 96 
patients were registered with high-, middle-, and low-volume 
centers (VCs), respectively (Table 1). The ATEZO/BEVA and 
LEN groups included 161 and 568 patients, respectively. The 
median age and number of registered patients in each facility 
were significantly different between the ATEZO/BEVA and 
LEN groups; however, there were no significant differences 

in sex, BMI, cause of HCC, ALBI grade, and tumor factors 
between the two groups. The median observation periods for 
the ATEZO/BEVA and LEN groups were 12.1 months and 18.0 
months, respectively.

3.2  Comparison of Therapeutic Response 
and Conversion Rate between the Two Groups 
before PSM

The therapeutic responses of the two groups are shown in elec-
tronic supplementary Table 1. Despite no significant difference 
in the objective response rate (ORR) between the ATEZO/
BEVA and LEN groups (ORR 44.2% vs. 47.5%; p = 0.440), 
there was a significant difference in the disease control rate 
(DCR) between the two groups (88.9% vs. 80.7%; p = 0.013). 
The proportion of patients who received conversion therapy 
before PSM was significantly higher in the ATEZO/BEVA 
group compared with the LEN group (8.1% [13/161] vs. 1.6% 
[9/568]; p = 0.001).

3.3  Comparison of Progression‑Free Survival (PFS) 
and Overall Survival (OS) between ATEZO/BEVA 
and LEN Treatment Before PSM

PFS in the ATEZO/BEVA group was significantly higher than 
in the LEN group (PFS 7.6 months vs. 5.8 months; p = 0.010) 

Table 1  Patient characteristics

Data are expressed as median (range) or number
ATEZO/BEVA atezolizumab plus bevacizumab, LEN lenvatinib, BMI body mass index, HBV hepatitis B virus, HCV hepatitis C virus, ALBI 
albumin-bilirubin, BCLC Barcelona Clinic Liver Cancer, ALBI albumin-bilirubin score, AFP α-fetoprotein, VC volume center

Characteristic All patients ATEZO/BEVA LEN p value

N 729 161 568
Age, years 72 (31–93) 73 (38–93) 72 (31–93) 0.012
Sex (female/male) 139/590 38/123 101/467 0.103
BMI, kg/m2 23.1 (13.6–38.9) 23.3 (17.0–33.8) 23.0 (13.6–38.9) 0.422
Etiology (HBV/HCV/non B, C) 116/287/326 22/63/76 94/224250 0.617
ALBI score −2.44 (−3.77 to −1.45) −2.41 (−3.77 to −1.55) −2.46 (−3.60 to −1.45) 0.753
ALBI grade (1/2a/2b) 262/213/254 60/44/57 202/169/197 0.830
Tumor diameter, mm (<30/≥30) 355/374 72/89 283/285 0.252
Number of tumors (<5/≥5) 336/393 68/93 268/300 0.265
BCLC stage (A/B/C) 32/348/349 4/83/74 28/265/275 0.256
Macrovascular invasion (no/yes) 588/141 126/35 462/106 0.387
Extrahepatic spread (no/yes) 478/251 114/47 364/204 0.109
AFP, ng/mL 32.4 (0.6–907,222) 28.3 (1.0–907,222) 32.6 (0.6–252,348) 0.868
Number of registered patients (high 

VC/middle VC/low VC)
475/158/96 70/26/65 193/178/178 < 0.001
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(Fig. 2a). In contrast, there was no difference in OS between the 
ATEZO/BEVA and LEN groups (median survival time (MST) 
not reached vs. 20.4 months, p = 0.136) (Fig. 2b).

3.4  Patient Characteristics After PSM

To minimize the effect of confounding factors, we performed 
PSM using the following factors: age, sex, BMI, etiology, ALBI 
score, number of tumors, tumor size, macrovascular invasion, 
extrahepatic spread, AFP level, and number of registered 
patients in each facility. There were no significant differences 
between the two groups (Table 2).

3.5  Comparison of Therapeutic Response 
between the Two Groups After PSM

The therapeutic responses of the two groups are shown in elec-
tronic supplementary Table 2. Despite no significant difference 
in ORR between the ATEZO/BEVA and LEN groups (ORR 
44.8% vs. 46.7%; p = 0.644), there was a significant difference 
in DCR between the two groups (90.2% vs. 78.9%; p = 0.006).

3.6  Comparison of PFS and OS between ATEZO/BEVA 
and LEN Treatment After PSM

Kaplan–Meier curves for PFS and OS were evaluated after 
PSM. PFS in the ATEZO/BEVA group was significantly higher 
than in the LEN group (8.3 months vs. 6.0 months; p = 0.005) 
(Fig. 3a). In addition, OS in the ATEZO/BEVA group was sig-
nificantly higher than in the LEN group (MST not reached vs. 
20.2 months; p = 0.039) (Fig. 3b). OS rates for the ATEZO/
BEVA group were 93.2%, 81.1%, and 58.9% at 0.5, 1, and 
1.5 years, respectively, and 82.1%, 64.5%, and 53.9%, respec-
tively, for the LEN group.

3.7  Univariate and Multivariate Analyses of Factors 
Associated with OS After PSM

ALBI grade, macrovascular invasion, extrahepatic spread, AFP, 
and regimen were selected as variables in the univariate analy-
sis. ALBI grade, extrahepatic spread, AFP, and regimen were 
identified as independent factors for OS in multivariate analysis 
(Table 3).

3.8  Conversion Rate between the ATEZO/BEVA 
and LEN Groups

The proportion of patients who received conversion therapy 
was 8.6% (13/152) and 1.9% (3/152) in the ATEZO/BEVA and 
LEN groups, respectively. As an additional treatment for con-
version therapy, seven, three, one, one, and one patient in the 
ATEZO/BEVA group underwent surgery, transcatheter arterial 

chemoembolization (TACE), radiofrequency ablation, radia-
tion, and LEN treatment, respectively. In the LEN group, two 
patients underwent surgery and one patient underwent TACE 
(Table 4).

3.9  Comparison of Adverse Events between ATEZO/
BEVA and LEN Treatment

The prevalence of appetite loss, fatigue, hypothyroidism, and 
hand-foot syndrome reaction were significantly higher in the 
LEN group than in the ATEZO/BEVA group (p ≤ 0.001, 
p = 0.048, p = 0.003, and p ≤ 0.001, respectively). In con-
trast, the prevalence of bleeding was significantly higher in 
the ATEZO/BEVA group than in the LEN group (p < 0.001). 
Regarding grade 3 or higher AEs, the prevalence of hyperten-
sion, appetite loss, fatigue, proteinuria, and diarrhea were sig-
nificantly higher in the LEN group than in the ATEZO/BEVA 
group (p = 0.004, p = 0.023, p = 0.049, p = 0.046, p = 0.029, 
respectively); however, the prevalence of bleeding was sig-
nificantly higher in the ATEZO/BEVA group than in the LEN 
group (p = 0.031) (Table 5).

4  Discussion

We demonstrated that PFS, OS, and conversion rates in the 
ATEZO/BEVA group were significantly higher than those in 
the LEN group as first-line systemic therapies following PSM. 
Moreover, the ATEZO/BEVA regimen was an independent 
factor associated with OS. However, the rate of bleeding was 
significantly higher in the ATEZO/BEVA group than in the 
LEN group.

Although the ORR in the ATEZO/BEVA group was similar 
to that in the LEN group in this study, the PFS was significantly 
longer in the ATEZO/BEVA group than in the LEN group. 
This result suggests that a better therapeutic response was 
sustained longer with ATEZO/BEVA treatment. It has been 
reported that the therapeutic response to ATEZO/BEVA treat-
ment is durable [13]. In patients who achieved a better thera-
peutic response to ATEZO/BEVA, the response remained for 
at least 6 months in more than half of the responders and for 
at least 12 months in about one-quarter of responders [13]. In 
addition to the anti-angiogenic effect of BEVA, activation of 
tumor immunity by ATEZO/BEVA contributes to the durable 
activity of ATEZO/BEVA treatment. Moreover, Galle et al. 
reported that the period until the deterioration of quality of life 
was significantly longer with ATEZO/BEVA than with SORA. 
[14] Based on this perspective, the sustained response period 
and low rate of ATEZO/BEVA AEs might contribute to longer 
PFS. In contrast, although the therapeutic response of LEN was 
not inferior to that of ATEZO/BEVA, the discontinuation rate 
of LEN treatment due to AEs was high. In our previous study, 
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the discontinuation rate of LEN due to AEs was 44% [15]. A 
high incidence rate of severe AEs can jeopardize the therapeutic 
response to LEN, resulting in a shortened PFS. Despite these 
problems in LEN treatment, the ORR rate was 46.7% in the pre-
sent study, which tended to be slightly better than the ORR rate 
of 40.6% in the REFLECT trial. We recently reported a useful 
protocol for LEN involving a 5 days on/2 days off administra-
tion schedule (the weekends-off protocol) [16]. The weekends-
off protocol for LEN significantly contributed to improvement 
in the therapeutic response in real-world practice. However, it is 
unclear why the ORR in the ATEZO/BEVA group was higher 

than in the IMbrave 150 study; thus, we would like to extend the 
observation period further to investigate this issue.

Our findings demonstrate that OS was also significantly 
longer in the ATEZO/BEVA group than in the LEN group. 
Recently, Hiraoka et al. reported that the prognosis of HCC 
patients who received ATEZO/BEVA as a first-line treatment 
is superior to that of HCC patients who received LEN [17]. The 
REFLECT trial showed that LEN was not inferior to SORA 
in terms of OS in patients with unresectable HCC, whereas 
the IMbrave 150 trial showed that ATEZO/BEVA was supe-
rior to SORA. Additionally, in this study, conversion rates in 

Fig. 2  a Progression-free 
survival and b overall survival 
in HCC patients treated with 
ATEZO/BEVA or LEN before 
propensity score matching. 
The solid black line indicates 
the ATEZO/BEVA group and 
the dotted line indicates the 
LEN group. HCC hepatocel-
lular carcinoma, ATEZO/BEVA 
atezolizumab plus bevacizumab, 
LEN lenvatinib
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the ATEZO/BEVA group were significantly higher than those 
in the LEN group, especially for curative treatments such as 
surgical resection and radiofrequency ablation as additional 
treatments. Considering these points, it is reasonable to con-
clude that ATEZO/BEVA has a better prognosis than LEN. 
Moreover, the median observation period of ATEZO/BEVA 
treatment was longer than in previous studies [6, 7, 17], which 
we consider a more meaningful result. Additionally, a previ-
ous report clarified that the combination of ATEZO/BEVA is 
superior to LEN based on a matching-adjusted indirect com-
parison (MAIC) using data on LEN from patients outside of 
randomized trials, as well as data on the ATEZO/BEVA results 
derived from the IMbrave150 trial [18]. In the present study, we 
also found that ATEZO/BEVA is superior to LEN in real-world 
practice using the group data of two cohorts. However, the 
median OS in the REFLECT study was 13.6 months, whereas 
this study improved the median OS in the LEN group to 20.2 
months. Currently, sequential therapy with MTAs is considered 
effective for unresectable HCC [19–21].

Some previous studies have reported that the median OS of 
patients treated with LEN using sequential therapy was approxi-
mately 20 months [7, 21]. Terashima et al. reported that the 
median post-progression survival was more strongly correlated 
with OS in advanced HCC patients treated with MTA [22]. In 
fact, among patients with discontinuation of LEN treatment, 94 
patients (63.0%) received subsequent treatment and 59 patients 

(39.5%) received sequential therapy in that study. Moreover, in 
the sequential therapy, 27 patients (45.7%) received ATEZO/
BEVA. These factors may contribute to the significantly pro-
longed OS with LEN treatment. In summary, sequential therapy 
using ATEZO/BEVA as first-line therapy may be expected to 
further prolong the prognosis of unresectable HCC patients in 
the future.

In this study, there was a significantly higher conversion 
rate in the ATEZO/BEVA group than in the LEN group. Kudo 
reported that when significant tumor reduction occurred, the 
strategy of ATEZO/BEVA followed by curative conversion 
(ABC conversion) was possible [23]. In particular, patients with 
intermediate-stage HCC who are not suitable for TACE may 
benefit the most [23]. In conversion cases in the ATEZO/BEVA 
group, nine patients (69.2%) were diagnosed with intermediate-
stage HCC and were unsuitable for TACE. Although the obser-
vation period of the ATEZO/BEVA group was not sufficient, it 
is possible that the rate of ABC conversion will increase during 
the observation period. Thus, the treatment paradigm for HCC 
was drastically changed by ATEZO/BEVA therapy.

In this study, the incidence rate of the common AEs in the 
ATEZO/BEVA group was relatively lower than in the LEN 
group. Among the AEs, the prevalence rates of appetite loss, 
fatigue, and grade 3 or higher proteinuria in the ATEZO/BEVA 
group were lower than those in the LEN group. In systemic 
therapy, appetite loss, fatigue, and proteinuria are common 

Table 2  Patient characteristics after propensity score matching

Data are expressed as median (range), or number
ATEZO/BEVA atezolizumab plus bevacizumab, LEN lenvatinib, BMI body mass index, HBV hepatitis B virus, HCV hepatitis C virus, ALBI 
albumin-bilirubin, BCLC Barcelona Clinic Liver Cancer, AFP α-fetoprotein, VC volume center

Characteristic All patients ATEZO/BEVA LEN p value

N 304 152 152
Age, years 74 (31–93) 73 (51–93) 75 (31–93) 0.351
Sex (female/male) 59/245 34/118 25/127 0.198
BMI, kg/m2 23.3 (13.6–38.9) 23.3 (17.0–33.8) 23.4 (13.6–38.9) 0.399
Etiology (HBV/HCV/non B, C) 47/121/136 22/61/69 25/60/67 0.891
ALBI score −2.44 (−3.77 to −1.45) −2.43 (−3.77 to −1.55) −2.48 (−3.54 to −1.59) 0.835
ALBI grade (1/2a/2b) 115/83/107 58/41/53 57/41/54 0.991
Tumor diameter, mm (< 30/≥ 30) 145/159 71/81 74/78 0.730
Number of tumors (< 5/≥ 5) 121/183 64/88 57/95 0.412
BCLC stage (A/B/C) 10/159/135 4/81/67 6/78/68 0.791
Macrovascular invasion (no/yes) 240/64 121/31 119/33 0.778
Extrahepatic spread (no/yes) 212/92 109/43 103/49 0.453
AFP, ng/mL 32.0 (0.9–272,264) 25.7 (1.0–272,264) 35.7 (0.9–252,348) 0.924
Number of registered patients (high 

VC/middle VC/low VC)
132/54/60 67/25/65 65/29/58 0.834
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Fig. 3  a Progression-free 
survival and b overall survival 
in HCC patients treated with 
ATEZO/BEVA or LEN after 
propensity score matching. 
The solid black line indicates 
the ATEZO/BEVA group and 
the dotted line indicates the 
LEN group. HCC hepatocel-
lular carcinoma, ATEZO/BEVA 
atezolizumab plus bevacizumab, 
LEN lenvatinib

Table 3  Univariate and multivariate analyses of factors for OS after PSM

OR odds ratio, CI confidence interval, OS overall survival, ALBI, albumin-bilirubin, AFP α-fetoprotein, ATEZO/BEVA atezolizumab plus bevaci-
zumab, LEN lenvatinib, PSM propensity score matching

Univariate analysis Multivariate analysis

p value OR 95% CI p value

Age (<75 vs. ≥75 years) 0.479
Sex (male vs. female) 0.079
Etiology (HBV vs. HCV vs. non B, C) 0.176
ALBI grade (1 vs. 2) <0.001 0.581 0.401–0.842 <0.001
Maximum tumor diameter, mm (<30/≥30) 0.056
Number of tumors (<5/≥5) 0.167
Macrovascular invasion (yes/no) 0.046 0.715 0.488–1.045 0.083
Extrahepatic spread (yes/no) 0.001 2.140 1.528–3.004 0.001
AFP (<200 vs. ≥200 ng/mL) <0.001 0.485 0.339–0.694 <0.001
Regimen (ATEZO/BEVA vs. LEN) 0.039 0.638 0.431–0.946 0.025
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AEs that lead to the discontinuation of treatment [15, 24, 25]. 
Maesaka et al. reported that the rate of discontinuation due to 
AEs was lower in the ATEZO/BEVA group than in the LEN 
group [7]. Regarding safety, ATEZO/BEVA was found to be 
well tolerated and caused fewer AEs than LEN, which was a 
particularly interesting aspect of clinical practice. However, an 
increased risk of severe bleeding has been reported with BEVA 
treatment [26]. Moreover, Kim et al. reported that it is neces-
sary to have a strong awareness of possible bleeding in the treat-
ment of ATEZO/BEVA [6]. In the present study, the prevalence 
rate of grade 3 or higher bleeding in the ATEZO/BEVA group 
was higher than in the LEN group. Therefore, bleeding should 
be monitored more than usual in patients with HCC undergoing 
treatment with ATEZO/BEVA.

This study has some limitations. First, it was a retrospec-
tive study, and second, the follow-up duration for the ATEZO/
BEVA group was not sufficient to assess mortality. Third, the 
patients introduced selection bias with treatment allocation, 
and fourth, there is confounding in the OS analysis based on 
relative dates of enrollment. Lastly, there were differences in 
the number of registered patients in each facility. To overcome 
these factors, we used PSM analysis to minimize bias; however, 
it cannot provide the same level of evidence as randomized 
controlled trials.

5  Conclusions

ATEZO/BEVA therapy was superior to LEN treatment as the 
first-line systemic therapy in terms of PFS and transition con-
version rate. Moreover, ATEZO/BEVA therapy had a lower rate 

of severe AEs, except for bleeding, than LEN in patients with 
unresectable HCC.

Supplementary Information The online version contains supplementary 
material available at https:// doi. org/ 10. 1007/ s11523- 022- 00921-x.
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Table 4  Conversion rate with ATEZO/BEVA and LEN

ATEZO/BEVA atezolizumab plus bevacizumab, LEN lenvatinib, RFA 
radiofrequency ablation, TACE transarterial chemoembolization

Variables ATEZO/BEVA 
[n = 152]

LEN [n = 152] p value

Conversion 
therapy (yes/
no)

13/142 3/149 0.007

Conversion rate 8.6% (13/152) 1.9% (3/152)
Surgery 7 2
RFA 1
TACE 3 1
Radiation 1
LEN 1

Table 5  Difference in adverse events associated with ATEZO/BEVA 
and LEN

Data are expressed as n (%)
ATEZO/BEVA atezolizumab plus bevacizumab, LEN lenvatinib, 
HFSR hand-foot syndrome reaction, NS non-significant

Characteristic ATEZO/BEVA LEN p value

N 152 152
Hypertension
 Any grade 50 (32.9) 66 (43.2) 0.058
 Grade 3 or higher 9 (5.9) 25 (16.4) 0.004

Appetite loss
 Any grade 11 (7.2) 56 (36.8) < 0.001
 Grade 3 or higher 1 (0.6) 7 (4.6) 0.023

Fatigue
 Any grade 41 (26.9) 56 (36.8) 0.048
 Grade 3 or higher 5 (3.2) 12 (7.8) 0.049

Hypothyroidism
 Any grade 15 (9.9) 39 (25.6) 0.003
 Grade 3 or higher 1 (0.6) 1 (0.6) NS

Proteinuria
 Any grade 37 (24.3) 36 (23.6) 0.893
 Grade 3 or higher 8 (5.2) 17 (11.8) 0.046

HFSR
 Any grade 3 (1.9) 26 (17.1) <0.001
 Grade 3 or higher 0 (0.0) 3 (1.9) 0.081

Diarrhea
 Any grade 11 (7.2) 19 (12.5) 0.121
 Grade 3 or higher 1 (0.6) 6 (3.9) 0.029

Liver disorder
 Any grade 48 (31.5) 37 (24.3) 0.159
 Grade 3 or higher 6 (3.9) 4 (2.6) 0.520

Skin disorder
 Any grade 18 (11.8) 12 (7.9) 0.247
 Grade 3 or higher 4 (2.6) 1 (0.6) 0.161

Bleeding
 Any grade 15 (9.9) 1 (0.6) < 0.001
 Grade 3 or higher 7 (4.6) 1 (0.6) 0.031
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