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Abstract
Introduction: Atezolizumab plus bevacizumab significantly 
improved overall survival (OS) and progression-free survival 
(PFS) versus sorafenib in patients with unresectable hepato-
cellular carcinoma (HCC) in IMbrave150. Efficacy and safety 
data from the Chinese subpopulation are reported. Meth-
ods: IMbrave150, a global, randomized, open-label, phase 3 
study in patients with systemic treatment-naive unresect-

able HCC, included an extension phase that enrolled addi-
tional patients from mainland China. Patients were random-
ized (2:1) to receive intravenous atezolizumab 1,200 mg 
plus bevacizumab 15 mg/kg once every 3 weeks or sorafenib 
400 mg twice a day until unacceptable toxicity or loss of 
clinical benefit. Co-primary endpoints were OS and inde-
pendent review facility-assessed PFS per Response Evalua-
tion Criteria in Solid Tumors version 1.1 in the intention-to-
treat population. Results: Of 194 Chinese patients enrolled 

These data have previously been presented in part at EASL’s Liver 
Cancer Summit, February 6–8, 2020, in Prague, Czech Republic (oral 
presentation OP02-03).
ClinicalTrials.Gov Identifier: NCT03434379.

This article is licensed under the Creative Commons Attribution-
NonCommercial-NoDerivatives 4.0 International License (CC BY-
NC-ND) (http://www.karger.com/Services/OpenAccessLicense). 
Usage and distribution for commercial purposes as well as any dis-
tribution of modified material requires written permission.
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from April 16, 2018, to April 8, 2019 (137 in the global study 
and 57 in the China extension phase), 133 received atezoli-
zumab plus bevacizumab and 61 received sorafenib. At the 
data cutoff (August 29, 2019), the stratified hazard ratio for 
OS was 0.44 (95% CI, 0.25–0.76) and for PFS was 0.60 (95% 
CI, 0.40–0.90). The respective median OS and PFS with at-
ezolizumab plus bevacizumab were not reached (NR; 95% 
CI, 13.5 months to NR) and 5.7 months (95% CI, 4.2–8.3) ver-
sus 11.4 months (95% CI, 6.7 to NR) and 3.2 months (95% CI, 
2.6–4.8) with sorafenib. Grade 3–4 adverse events (AEs) oc-
curred in 78 of 132 (59.1%) atezolizumab plus bevacizumab-
treated and 27 of 58 (46.6%) sorafenib-treated patients. The 
most common grade 3–4 AE with atezolizumab plus beva-
cizumab was hypertension, occurring in 15.2% of patients; 
however, other high-grade AEs were infrequent. Conclu-
sion: Clinically meaningful improvements in OS and PFS ob-
served with atezolizumab plus bevacizumab versus 
sorafenib suggest that atezolizumab plus bevacizumab 
may become a practice-changing treatment for Chinese pa-
tients with unresectable HCC. © 2021 The Author(s)

Published by S. Karger AG, Basel

Introduction

China accounts for more than half of the global inci-
dence of liver cancer cases, of which 70–85% are hepato-
cellular carcinoma (HCC) [1]. Hepatitis B virus (HBV) 
infection is the primary etiological risk factor for HCC in 
East Asia [2] and is responsible for 64% of liver cancer 
deaths in China [3]. By contrast, hepatitis C virus (HCV) 
infection is the primary risk factor for HCC in the USA, 
Europe, and Japan [4, 5]. Other risk factors for HCC in-
clude aflatoxin exposure, alcohol use and smoking (the 
most common etiologies in China after HBV and HCV 
[3]), and obesity and nonalcoholic steatohepatitis (more 
common in the USA and Europe) [4, 5]. Most patients 
with HCC have concomitant chronic liver disease [6] and 
present with unresectable disease [7] due to the late emer-
gence of symptoms. These patients have a poor prognosis 
and short overall survival (OS) [1]. In addition, patients 
with HBV-related HCC have a significantly worse prog-
nosis than patients with HCV-related HCC and patients 
with non-HBV and non-HCV HCC [8, 9].

Until recently, the multikinase inhibitors sorafenib or 
lenvatinib were the only recommended first-line system-
ic treatments after locoregional treatment failure or for 
patients with advanced HCC [10, 11]. FOLFOX4 (5-fluo-
rouracil, leucovorin, and oxaliplatin) is also approved for 
advanced HCC in China, but monitoring of hepatotoxic-

ity and nephrotoxicity is required [12]. These treatments 
are associated with considerable toxicities and impaired 
quality of life (QOL) [13, 14].

Inhibition of programmed death ligand 1 (PD-L1)/
programmed death-1 (PD-1) reverses T-cell suppression, 
and reversal of immune exhaustion with immune check-
point inhibitors has been effective in patients with ad-
vanced HCC [15–19]. However, phase 3 studies of anti-
PD-1 immune checkpoint inhibitor monotherapy in 
first- and second-line settings failed to meet their OS pri-
mary endpoints [20, 21], suggesting that a combination 
strategy is necessary to improve clinical efficacy. Anti-
vascular endothelial growth factor (VEGF) therapies re-
duce VEGF-mediated immunosuppression within the 
tumor and its microenvironment [22–24] and may en-
hance anti-PD-L1/PD-1 efficacy by reversing VEGF-me-
diated immunosuppression and promoting T-cell infil-
tration in tumors [25, 26]. A phase 1b study of atezoli-
zumab (anti-PD-L1) plus bevacizumab (anti-VEGF) in 
patients with systemic treatment-naive unresectable 
HCC demonstrated acceptable tolerability and promising 
antitumor activity, with a median progression-free sur-
vival (PFS) of 7.3 months and a confirmed objective re-
sponse rate (ORR) of 36% [19].

The IMbrave150 study of atezolizumab plus bevaci-
zumab was the first randomized phase 3 study since the 
approval of sorafenib in 2008 to show a statistically sig-
nificant improvement in OS versus sorafenib in patients 
with systemic treatment-naive unresectable HCC [27]. 
Comparing atezolizumab plus bevacizumab with 
sorafenib, the hazard ratio (HR) for OS was 0.58 (95% CI, 
0.42–0.79; p < 0.001) and the HR for PFS was 0.59 (95% 
CI, 0.47–0.76; p < 0.001) in the global study population 
[27]. The median PFS was 6.8 and 4.3 months in the at-
ezolizumab plus bevacizumab and sorafenib arms, re-
spectively [27]. Atezolizumab plus bevacizumab has been 
approved by the US FDA as treatment for unresectable or 
metastatic HCC on the basis of these results and is also 
now recommended as first-line treatment for patients 
with HCC who have not received prior systemic therapy 
in the National Comprehensive Cancer Network (NCCN) 
guidelines [10].

Although HCC is a global disease, geographic hetero-
geneity is seen in terms of disease etiology, treatment 
practice, and efficacy outcomes, with shorter median OS 
observed with sorafenib [28, 29] and other multikinase 
inhibitors [30, 31] in Asian versus global populations. 
This analysis was conducted to determine the efficacy and 
safety of atezolizumab plus bevacizumab versus sorafenib 
in the Chinese patients in the global IMbrave150 study, 



Qin et al.Liver Cancer 2021;10:296–308298
DOI: 10.1159/000513486

as well as in those who enrolled during an additional Chi-
na extension enrollment phase, who all had unresectable 
HCC and had not received prior systemic therapy.

Methods

Study Design
IMbrave150 (NCT03434379) is a randomized, global, multi-

center, open-label, phase 3 study to compare the efficacy and safe-
ty of atezolizumab plus bevacizumab versus sorafenib in patients 
with unresectable HCC who had not received prior systemic treat-
ment [27]. In addition to patients enrolled in the global study pop-
ulation at 111 sites in 17 countries and regions, IMbrave150 in-
cluded a China extension enrollment phase, into which additional 
patients were enrolled from mainland China only. The Chinese 
subpopulation described here thus included all Chinese patients 
enrolled in mainland China, Hong Kong, and Taiwan at 28 sites 
during both the global and China extension enrollment phases. 
Randomization to the atezolizumab plus bevacizumab or sorafenib 
arms in a 2:1 ratio was performed via an interactive voice-response 
or Web-response system using permuted blocks stratified by geo-
graphic region (Asia [excluding Japan] vs. rest of world [in the 
global population only]), macrovascular invasion (MVI) and/or 
extrahepatic spread (EHS; presence vs. absence), baseline 
α-fetoprotein (AFP; <400 vs. ≥400 ng/mL), and Eastern Coopera-
tive Oncology Group (ECOG) performance status (0 vs. 1).

Full eligibility criteria have been previously described [27] and 
are provided in the protocol (see online suppl. data; for all online 
suppl. material, see www.karger.com/doi/10.1159/000513486). 
Briefly, eligible patients were aged ≥18 years, had locally advanced 
metastatic and/or unresectable HCC, and had not received prior 
systemic therapy for HCC. They had to have measurable disease 
per Response Evaluation Criteria In Solid Tumors version 1.1 (RE-
CIST 1.1), which was not amenable to curative or locoregional 
therapies or had progressed, an ECOG performance status score 
of 0 or 1, Child-Pugh class A liver function, and esophagogastro-
duodenoscopy within 6 months prior to enrollment [27]. For the 
extended China enrollment phase, patients had to have Chinese 
ancestry and residence in mainland China, Hong Kong, or Taiwan.

Key exclusion criteria included a history of autoimmune dis-
ease, fibrolamellar or sarcomatoid HCC or mixed cholangiocarci-
noma and HCC, coinfection with HBV and HCV, and untreated 
or incompletely treated esophageal and/or gastric varices with 
bleeding or a high risk for bleeding. The study (NCT03434379) 
was conducted in accordance with local laws. The protocol and 
amendments were approved by the relevant Institutional Review 
Boards or Ethics Committee at all centers. All patients provided 
written informed consent.

Procedures
Patients received intravenous atezolizumab 1,200 mg plus bev-

acizumab 15 mg/kg every 3 weeks or oral sorafenib 400 mg twice 
daily until they experienced unacceptable toxicity or loss of clinical 
benefit in the opinion of the investigator. They could continue 
treatment beyond disease progression if the investigator observed 
evidence of clinical benefit and no signs indicating unequivocal 
disease progression. Patients who transiently or permanently dis-
continued either atezolizumab or bevacizumab due to an adverse 

event (AE) could remain on single-agent therapy as long as clinical 
benefit was observed. Dose reductions of atezolizumab or bevaci-
zumab were not permitted, but sorafenib dosage could be reduced 
to manage AEs.

Tumor assessment by computed tomography or magnetic reso-
nance imaging was conducted at baseline, every 6 weeks for 54 
weeks, and every 9 weeks thereafter. Multiphase liver imaging with 
high-quality imaging of the arterial and portal venous phases was 
mandatory. Patient-reported outcomes were evaluated using the 
European Organisation for Research and Treatment of Cancer qual-
ity-of-life questionnaire for cancer (EORTC QLQ-C30) at baseline, 
every 3 weeks until treatment discontinuation or disease progres-
sion (whichever came first), and then every 3 months for 1 year.

Safety was continuously evaluated by recording vital signs and 
clinical laboratory test results and assessing the incidence and se-
verity of AEs according to the National Cancer Institute Common 
Terminology Criteria for Adverse Events, version 4.0. All AEs were 
reported until 30 days (90 days for AEs of special interest [AESIs] 
and serious AEs [SAEs]) after the last dose of study treatment or 
until the initiation of new systemic anticancer therapy, whichever 
occurred first.

Outcomes
The co-primary endpoints were OS (time from randomization 

to death from any cause) and PFS (time from randomization to 
disease progression per independent review facility [IRF]-assessed 
RECIST 1.1 or death from any cause, whichever occurred first). 
Secondary endpoints included ORR (defined as the percentage of 
patients who had a confirmed complete or partial response at 2 
consecutive tumor assessments ≥28 days apart) per IRF-assessed 
RECIST 1.1 and HCC-specific modified RECIST (HCC mRE-
CIST) criteria, and time to deterioration (TTD; time from ran-
domization to first decrease from baseline of ≥10 points main-
tained for 2 consecutive assessments or 1 assessment followed by 
death from any cause within 3 weeks) in QOL, physical function-
ing, and role functioning using the EORTC QLQ-C30.

Statistical Analysis
In the global IMbrave150 study, a sample size of approximate-

ly 480 patients (targeting 312 deaths) was planned to provide 80% 
power to detect an HR of 0.71 favoring atezolizumab plus bevaci-
zumab over sorafenib, using a log-rank test at a 2-sided 0.048 sig-
nificance level for OS [27]. Within this sample size, a total enroll-
ment of approximately 135 patients from mainland China was 
planned in line with the requirements of the China Health Author-
ity for the approval of new treatments. If fewer than 135 patients 
were enrolled from mainland China, additional patients from Chi-
na could be randomized to the 2 treatment arms (also in a 2:1 ratio) 
during an extended China enrollment phase. The Chinese sub-
population analyzed here includes all patients enrolled in main-
land China (during both the global enrollment phase and the ex-
tended China enrollment phase) as well as patients enrolled in Tai-
wan and Hong Kong during the global enrollment phase.

The analyses described here were conducted at the time of the 
PFS primary analysis in the global study population. For the co-
primary endpoints of OS and IRF-assessed PFS per RECIST 1.1 in 
the Chinese subpopulation, no formal hypothesis testing was per-
formed because the aim of this analysis was to demonstrate con-
sistency with the global results, not statistical significance for ef-
ficacy differences between treatments.
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The same statistical analysis methods were used for the Chinese 
subpopulation as for the global study population [27]. The Kaplan-
Meier analysis methodology was applied to OS, PFS, duration of 
response, and TTD for patient-reported outcomes; HRs and 95% 
CIs were estimated using a Cox proportional hazards model strat-
ified by MVI and/or EHS (presence vs. absence) and baseline AFP 
(<400 vs. ≥400 ng/mL) (online suppl. data).

All Chinese patients who were randomized to study treatment 
were evaluable for efficacy. Safety-evaluable patients included 
those who received ≥1 dose of study treatment. Patient flow 
through the trial, baseline characteristics, and AEs were summa-
rized by descriptive statistics. SAS (version 9.4; SAS Institute, Cary, 
NC, USA) was used for all statistical analyses.

Results

A total of 194 Chinese patients were enrolled between 
April 16, 2018, and April 8, 2019. The Chinese subpopu-
lation included 135 patients from mainland China (of 
which 78 were enrolled during the global enrollment 
phase and 57 during the China enrollment phase) and 59 
patients enrolled in Taiwan and Hong Kong during the 
global enrollment phase. Of these, 133 patients were ran-
domized to the atezolizumab plus bevacizumab arm and 
61 patients to the sorafenib arm; all were included in the 
intention-to-treat (ITT) Chinese subpopulation evaluat-
ed for efficacy (Fig. 1). At least 1 dose of study treatment 

Chinese patients assessed for eligibility
(n = 284)

Patients enrolled and randomly allocated (n = 194; 2:1)

Allocated to atezolizumab plus bevacizumab (n = 133)
Received atezolizumab plus bevacizumab (n = 132)

Did not receive assigned treatment (n = 1)
Withdrew consent (n = 1)

Allocated to sorafenib (n = 61)
   Received sorafenib (n = 58)
          Did not receive assigned treatment (n = 3)
                       Withdrew consent (n = 3)

Discontinued the trial (n = 32)
    Died (n = 25)
    Withdrew consent (n = 7)

Discontinued the trial (n = 33)
    Died (n = 26)
    Withdrew consent (n = 6)
    Progressive disease (n = 1)

Atezolizumab and/or bevacizumab
treatment ongoing (n = 69)

Sorafenib treatment ongoing
(n = 10)

In follow-up (n = 19)In follow-up (n = 31)

Included in intention-to-treat population (n = 133)
lncluded in safety analysis (n = 132)

lncluded in intention-to-treat population (n = 61)
Included in safety analysis (n = 58)

Excluded (n = 90)
    Did not meet eligibility criteria (n = 77)
    Withdrew consent (n = 6)
    Withdrawn by investigator (n = 2)
    Excluded for other reasons (n = 5)

Fig. 1. Trial profile.
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was taken by 132 patients receiving atezolizumab plus 
bevacizumab and 58 receiving sorafenib, and these pa-
tients were included in the safety population.

At the data cutoff on August 29, 2019, the median du-
ration of follow-up was 6.8 months. In the atezolizumab 
plus bevacizumab arm, 69 patients (51.9%) were still re-
ceiving treatment and 31 (23.3%) were in follow-up 
(Fig. 1). In the sorafenib arm, 10 (16.4%) and 19 patients 
(31.1%), respectively, were receiving treatment and in fol-
low-up. The most common reason for study discontinu-

ation was death: 26 patients (19.5%) died in the atezoli-
zumab plus bevacizumab arm and 25 (41.0%) in the 
sorafenib arm. The baseline characteristics of the Chinese 
subpopulation are shown in Table 1 and were generally 
well balanced between the treatment arms. They were 
generally similar to those in the overall ITT population 
(online suppl. Table 1), with the following exceptions: the 
proportion of patients with HBV etiology of HCC was 
higher in the Chinese subpopulation than in the global 
population (84.5 vs. 47.9%), whereas the proportion of 

Table 1. Baseline characteristics of Chinese patients

Characteristics Atezolizumab 
plus bevacizumab (n = 133)

Sorafenib 
(n = 61)

Median age (range), years 57 (29–82) 60 (31–82)
Age ≥65 years, n (%) 32 (24.1) 17 (27.9)
Male, n (%) 116 (87.2) 49 (80.3)
ECOG performance status, n (%)

0 78 (58.6) 31 (50.8)
1 55 (41.4) 30 (49.2)

Child-Pugh score, n (%)
A5 107 (80.5) 45 (73.8)
A6 25 (18.8) 16 (26.2)
B7 0 0
B8 1 (0.8) 0

Barcelona Clinic Liver Cancer stage, n (%)
A 3 (2.3) 1 (1.6)
B 15 (11.3) 3 (4.9)
C 115 (86.5) 57 (93.4)

AFP at baseline ≥400 ng/mL, n (%) 59 (44.4) 30 (49.2)
MVI present, n (%) 49 (36.8) 28 (45.9)
EHS present, n (%) 91 (68.4) 40 (65.6)
MVI and/or EHS present, n (%) 111 (83.5) 53 (86.9)
Etiology of HCC, n (%)

Hepatitis B 117 (88.0) 47 (77.0)
Hepatitis C 10 (7.5) 7 (11.5)
Nonvirala 6 (4.5) 7 (11.5)

Alcohol use, n (%)
Current 3 (2.3) 3 (4.9)
Never 82 (61.7) 37 (60.7)
Previous 48 (36.1) 21 (34.4)

Prior locoregional treatment, n (%)b 87 (65.4) 35 (57.4)
Percutaneous ethanol injection 6 (4.5) 1 (1.6)
Radiofrequency ablation 24 (18.0) 15 (24.6)
Transarterial embolization 8 (6.0) 4 (6.6)
Transarterial chemoembolization 71 (53.4) 27 (44.3)
Drug-eluting beads – transarterial chemoembolization 1 (0.8) 0
Transcatheter arterial infusion 5 (3.8) 0
Transarterial radioembolization 1 (0.8) 1 (1.6)
Other 7 (5.3) 4 (6.6)

AFP, α-fetoprotein; MVI, macrovascular invasion; EHS, extrahepatic spread; ECOG, Eastern Cooperative 
Oncology Group; HCC, hepatocellular carcinoma. aIncludes alcoholic and nonalcoholic liver damage and un-
known causes. bPatients may have had >1 prior treatment.
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patients with nonviral etiology (6.7 vs. 30.5%) and a his-
tory of previous and current alcohol use (38.7 vs. 63.5%) 
was lower than in the global population. Also, a greater 
proportion of Chinese than global patients had received 
prior locoregional treatment (62.9 vs. 49.1%), had MVI 
and/or EHS (84.5 vs. 75.4%), AFP ≥400 ng/mL (45.9 vs. 
37.3%), and Barcelona Clinic Liver Cancer Stage C (88.7 
vs. 81.6%).

The stratified HR for OS was 0.44 (95% CI, 0.25–0.76) 
(Fig. 2a). The median OS was not reached in the atezoli-
zumab plus bevacizumab arm (95% CI, 13.5 months to not 
reached [NR]) and 11.4 months (95% CI, 6.7 months to 
NR) in the sorafenib arm. The proportions of patients alive 
at 6 months were 86.6 and 64.1% in the respective treat-
ment arms. The proportions of patients alive at 12 months 
were 76.7 and 44.6% in the respective treatment arms.
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Fig. 2. OS and PFS. Kaplan-Meier analysis of OS (a) and PFS (b) per independent review facility-assessed Re-
sponse Evaluation Criteria in Solid Tumors 1.1 in the intention-to-treat Chinese subpopulation. OS, overall sur-
vival; PFS, progression-free survival; HR, hazard ratio; NE, not estimable.
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The stratified HR for IRF-assessed PFS per RECIST 1.1 
was 0.60 (95% CI, 0.40–0.90) (Fig. 2b). There were 75 pro-
gression or death events (56.4%) in the atezolizumab plus 
bevacizumab arm and 38 (62.3%) in the sorafenib arm. 
The median PFS was 5.7 months (95% CI, 4.2–8.3) in the 
atezolizumab plus bevacizumab arm versus 3.2 months 
(95% CI, 2.6–4.8) in the sorafenib arm. The proportions 
of patients without progression or death events at 6 
months were 48.5 and 30.5% in the respective treatment 
arms. A similar magnitude of PFS benefit with atezoli-
zumab plus bevacizumab was observed when the patients’ 
tumors were assessed using HCC mRECIST criteria. The 
stratified HR was 0.59 (95% CI, 0.40–0.89), and the me-
dian PFS was 5.7 months (95% CI, 4.2–8.1) in the atezoli-
zumab plus bevacizumab arm versus 3.2 months (95% CI, 
2.6–4.8) in the sorafenib arm.

The confirmed ORRs by IRF-assessed RECIST 1.1 
were 24.6% (95% CI, 17.5–32.9%) in the atezolizumab 
plus bevacizumab arm and 6.7% (95% CI, 1.9–16.2%) in 
the sorafenib arm (Table 2). Disease control rates (total 
percentage of patients with a confirmed best overall re-
sponse of complete response, partial response, and stable 
disease) were 70.0 and 48.3% in the atezolizumab plus 
bevacizumab and sorafenib arms, respectively.

When the patients’ tumor responses were assessed ac-
cording to IRF HCC mRECIST criteria, the ORRs were 

29.7% (95% CI, 21.9–38.4%) in the atezolizumab plus 
bevacizumab arm and 8.5% (95% CI, 2.8–18.7%) in the 
sorafenib arm (Table 2). The disease control rates were 
similar between the assessment criteria for each treat-
ment arm.

The stratified HR for TTD of QOL was 0.53 (95% CI, 
0.32–0.88) (Fig. 3a); the median TTD was 9.8 months in 
the atezolizumab plus bevacizumab arm (95% CI, 6.2 to 
NR) versus 3.6 months (95% CI, 1.5–9.8) in the sorafenib 
arm. The stratified HR for TTD of physical functioning 
was 0.45 (95% CI, 0.26–0.78) (Fig. 3b); the median TTD 
was 13.1 months in the atezolizumab plus bevacizumab 
arm (95% CI, 9.7 to NR) versus 5.6 months (95% CI, 2.1 
to NR) in the sorafenib arm. The stratified HR for TTD 
of role functioning was 0.71 (95% CI, 0.42–1.23) (Fig. 3c); 
the median TTD was not reached in either arm.

The median treatment durations were 6.0 months for 
atezolizumab, 5.5 months for bevacizumab (range for 
both, 0–16 months), and 2.8 months (range 0–14 months) 
for sorafenib. At least 1 AE was reported by 130 patients 
(98.5%) in the atezolizumab plus bevacizumab arm and 
56 (96.6%) in the sorafenib arm (Table  3). Treatment-
related AEs of all grades occurred in 119 patients (90.2%) 
receiving atezolizumab plus bevacizumab and 54 (93.1%) 
receiving sorafenib. SAEs occurred in 40 patients (30.3%) 
in the atezolizumab plus bevacizumab arm and 12 pa-

Table 2. Confirmed objective responses to treatment in the intention-to-treat Chinese subpopulation according 
to different tumor assessment criteria

Variable IRF RECIST 1.1a IRF HCC mRECISTb

atezolizumab plus 
bevacizumab 
(n = 130)

sorafenib 
(n = 60)

atezolizumab plus 
bevacizumab 
(n = 128)

sorafenib
(n = 59)

Confirmed objective response, n (%) 32 (24.6) 4 (6.7) 38 (29.7) 5 (8.5)
95% CI 17.5–32.9 1.9–16.2 21.9–38.4 2.8–18.7

Complete response, n (%) 5 (3.8) 0 16 (12.5) 0
Partial response, n (%) 27 (20.8) 4 (6.7) 22 (17.2) 5 (8.5)
Stable disease, n (%)c 59 (45.4) 25 (41.7) 52 (40.6) 24 (40.7)
Progressive disease, n (%) 29 (22.3) 19 (31.7) 28 (21.9) 18 (30.5)
Not evaluable, n (%) 4 (3.1) 4 (6.7) 4 (3.1) 4 (6.8)
Missing, n (%) 6 (4.6) 8 (13.3) 6 (4.7) 8 (13.6)
Disease control rate, n (%)d 91 (70.0) 29 (48.3) 90 (70.3) 29 (49.2)
Ongoing response at data cutoff, n (%) 29 (90.6) 3 (75.0) 33 (86.8) 3 (60.0)

HCC mRECIST, hepatocellular carcinoma-specific modified Response Evaluation Criteria in Solid Tumors; 
IRF, independent review facility. aBased on patients who presented at baseline with measurable disease per IRF 
RECIST 1.1. bBased on patients who presented at baseline with measurable disease per IRF HCC mRECIST. cRe-
quires a designation of at least nonprogressive disease after 9 weeks after randomization. dCalculated as the sum 
of complete responses, partial responses, and stable disease.
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Fig. 3. Secondary patient-reported out-
comes. Kaplan-Meier analysis of time 
to deterioration in patient-reported 
QOL (a), physical functioning (b), and 
role functioning (c) in the intention-to-
treat Chinese subpopulation. QOL, 
quality of life; HR, hazard ratio.
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tients (20.7%) in the sorafenib arm; treatment-related 
SAEs occurred in 26 (19.7%) and 6 (10.3%) patients in the 
respective arms.

All-cause AEs of grade 3–4 severity occurred in 78 at-
ezolizumab plus bevacizumab-treated patients (59.1%) 
and 27 sorafenib-treated patients (46.6%) (Table 3). The 
most common grade 3/4 event with atezolizumab plus 
bevacizumab was hypertension in 20 patients (15.2%; Ta-
ble 4), followed by increased γ-glutamyl transferase, in-
creased aspartate aminotransferase, and proteinuria (8 
patients [6.1%] each). With sorafenib, the most common 
grade 3/4 AEs were hypertension in 7 patients (12.1%; 
Table 4) and palmar-plantar erythrodysesthesia and in-
creased γ-glutamyl transferase (4 patients [6.9%] each). 
Grade 3/4 treatment-related AEs occurred in 58 patients 
(43.9%) and 22 patients (37.9%) in the respective treat-
ment arms (Table 3). AEs leading to death occurred in 3 
patients (2.3%) receiving atezolizumab plus bevacizumab 
(gastrointestinal hemorrhage, upper gastrointestinal 
hemorrhage [both judged by the investigator to be treat-
ment related], and pneumonia) and in 2 patients (3.4%) 

receiving sorafenib (treatment-related cerebral hemor-
rhage and nonspecified death).

AEs led to withdrawal from any study treatment in 10 
patients (7.6%) in the atezolizumab plus bevacizumab 
arm (of which the AE led to discontinuation of both at-
ezolizumab and bevacizumab in 2 patients [1.5%]) and in 
1 patient (1.7%) in the sorafenib arm (Table 3). All-cause 
AESIs for atezolizumab and bevacizumab are listed in the 
online suppl. data (online suppl. Tables 2, 3).

After discontinuing study treatment, 26 patients 
(19.5%) in the atezolizumab plus bevacizumab arm and 
25 patients (41.0%) in the sorafenib arm of the ITT popu-
lation received follow-up systemic therapy for HCC (on-
line suppl. Table 4). The most commonly received post-
study treatment in both study arms was tyrosine kinase 
inhibitors: 23 patients (17.3%) in the atezolizumab plus 
bevacizumab arm and 13 patients (21.3%) in the sorafenib 
arm. Immunotherapy was received by 1 patient (0.8%) in 
the atezolizumab plus bevacizumab arm and 9 patients 
(14.8%) in the sorafenib arm.

Table 3. Safety summary

Atezolizumab 
plus bevacizumab 
(n = 132)

Sorafenib 
(n = 58)

Total number of reported AEs of any cause 1,251 552
All-cause AEs, n (%)

Any grade 130 (98.5) 56 (96.6)
Grade 3 or 4a 78 (59.1) 27 (46.6)
Grade 5 3 (2.3)b 2 (3.4)c

SAEs 40 (30.3) 12 (20.7)
AEs leading to withdrawal from any study treatment 10 (7.6) 1 (1.7)

Withdrawal from atezolizumab and bevacizumab 2 (1.5) 0
AEs leading to dose interruption of any study treatment 62 (47.0) 17 (29.3)
AEs leading to dose reduction of sorafenibd 0 12 (20.7)

TRAEs, n (%)
Any grade 119 (90.2) 54 (93.1)
Grade 3 or 4a 58 (43.9) 22 (37.9)
Grade 5 2 (1.5)e 1 (1.7)f

Treatment-related SAEs 26 (19.7) 6 (10.3)
AESIs for atezolizumab, n (%)

Any grade 95 (72.0) 51 (87.9)
Grade 3 or 4a 31 (23.5) 14 (24.1)
Grade 5 0 0

AESI, adverse event of special interest; SAE, serious adverse event; TRAE, treatment-related adverse event. 
aRefers to the highest grade experienced. bGastrointestinal hemorrhage (n = 1), pneumonia (n = 1), and upper 
gastrointestinal hemorrhage (n = 1). cCerebral hemorrhage (n = 1) and death (n = 1). dDose modification of at-
ezolizumab or bevacizumab was not permitted. eGastrointestinal hemorrhage (n = 1) and upper gastrointestinal 
hemorrhage (n = 1). fCerebral hemorrhage (n = 1).
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Discussion

Atezolizumab plus bevacizumab is the first treatment 
to demonstrate improved OS over sorafenib [27] since 
sorafenib was approved to treat unresectable HCC in 
2007. Clinically meaningful improvements in OS and PFS 
were also seen with this combination in the Chinese sub-
population in IMbrave150. Compared with sorafenib, the 
HR for OS with atezolizumab plus bevacizumab was 0.44 
(95% CI, 0.25–0.76). The median PFS was 5.7 months in 
the atezolizumab plus bevacizumab arm versus 3.2 

months in the sorafenib arm (HR, 0.60; 95% CI, 0.40–
0.90). The confirmed ORR was 24.6 and 6.7% in the at-
ezolizumab plus bevacizumab and sorafenib arms, re-
spectively. This treatment combination also resulted in 
clinically meaningful delays in the deterioration of pa-
tient-reported QOL and functioning, compared with 
sorafenib. These clinical benefits were observed even 
though more of the Chinese patients had HBV infection 
(85 vs. 48% of the global population) and poor prognostic 
factors including Barcelona Clinic Liver Cancer stage C 
disease (89 vs. 82%), MVI and/or EHS (85 vs. 75%), and 

Table 4. All-cause AEs with incidence of ≥10% in either treatment arm or events of grade 3–5 with incidence of ≥2% in either arm in 
the safety population

AEs, n (%) Atezolizumab plus bevacizumab (n = 132) Sorafenib (n = 58)

any grade grade 3/4 grade 5 any grade grade 3/4 grade 5

Proteinuria 47 (35.6) 8 (6.1) 0 10 (17.2) 0 0
Hypertension 41 (31.1) 20 (15.2) 0 12 (20.7) 7 (12.1) 0
Increased aspartate aminotransferase 31 (23.5) 8 (6.1) 0 19 (32.8) 2 (3.4) 0
Increased blood bilirubin 25 (18.9) 2 (1.5) 0 14 (24.1) 2 (3.4) 0
Increased alanine aminotransferase 23 (17.4) 6 (4.5) 0 12 (20.7) 2 (3.4) 0
Pruritus 23 (17.4) 1 (0.8) 0 7 (12.1) 0 0
Decreased platelet count 20 (15.2) 4 (3.0) 0 9 (15.5) 0 0
Thrombocytopenia 20 (15.2) 6 (4.5) 0 7 (12.1) 1 (1.7) 0
Pyrexia 20 (15.2) 2 (1.5) 0 6 (10.3) 1 (1.7) 0
Decreased appetite 19 (14.4) 1 (0.8) 0 11 (19.0) 1 (1.7) 0
Anemia 19 (14.4) 4 (3.0) 0 8 (13.8) 2 (3.4) 0
Hypoalbuminemia 18 (13.6) 1 (0.8) 0 6 (10.3) 0 0
Nausea 17 (12.9) 0 0 7 (12.1) 0 0
Rash 16 (12.1) 1 (0.8) 0 7 (12.1) 0 0
Vomiting 16 (12.1) 1 (0.8) 0 5 (8.6) 0 0
Fatigue 15 (11.4) 3 (2.3) 0 6 (10.3) 0 0
Constipation 15 (11.4) 0 0 4 (6.9) 0 0
Leukopenia 15 (11.4) 2 (1.5) 0 4 (6.9) 0 0
Abdominal pain 14 (10.6) 0 0 10 (17.2) 1 (1.7) 0
Decreased white blood cell count 14 (10.6) 2 (1.5) 0 7 (12.1) 2 (3.4) 0
Hypothyroidism 14 (10.6) 0 0 1 (1.7) 0 0
Diarrhea 13 (9.8) 0 0 26 (44.8) 2 (3.4) 0
Increased γ-glutamyl transferase 13 (9.8) 8 (6.1) 0 9 (15.5) 4 (6.9) 0
Increased blood alkaline phosphatase 13 (9.8) 2 (1.5) 0 7 (12.1) 0 0
Decreased weight 13 (9.8) 0 0 6 (10.3) 0 0
Infusion-related reaction 13 (9.8) 3 (2.3) 0 0 0 0
Abnormal hepatic functiona 10 (7.6) 4 (3.0) 0 3 (5.2) 0 0
Increased blood lactate dehydrogenase 6 (4.5) 0 0 9 (15.5) 0 0
Hypokalemia 6 (4.5) 1 (0.8) 0 9 (15.5) 3 (5.2) 0
Alopecia 1 (0.8) 0 0 7 (12.1) 0 0
Hypophosphatemia 1 (0.8) 1 (0.8) 0 6 (10.3) 1 (1.7) 0
Palmar-plantar erythrodysesthesia 0 0 0 33 (56.9) 4 (6.9) 0
Decreased neutrophil count 12 (9.1) 5 (3.8) 0 3 (5.2) 0 0
Upper gastrointestinal hemorrhage 5 (3.8) 3 (2.3) 1 (0.8%) 1 (1.7) 1 (1.7) 0

AE, adverse event. aImmune-mediated hepatitis is a sponsor-defined medical concept that collates hepatic events. MedDRA preferred 
term of “hepatic function abnormal” is categorized under the medical concept of immune-mediated hepatitis.
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AFP concentrations ≥400 ng/mL (46 vs. 37%), than the 
global study population [27]. The efficacy and safety re-
sults in the Chinese subpopulation were generally consis-
tent with the findings in the global study population [27].

Overall, the spectrum, incidence, and severity of AEs 
observed with the combination were consistent with the 
known safety profile of each agent and the underlying 
disease. As in the global IMbrave150 population [27], the 
combination of atezolizumab and bevacizumab was gen-
erally well tolerated in Chinese patients and toxicities 
were manageable. The differences in the incidence of 
safety events between treatment arms, including the 
higher incidence of serious and grade 3/4 AEs reported 
with atezolizumab plus bevacizumab, should be viewed in 
the context of the different treatment durations in each 
arm. Proteinuria and hypertension were the most com-
mon AEs reported with atezolizumab plus bevacizumab, 
but most cases were mild in severity, and their incidence 
rates were comparable to those historically observed with 
bevacizumab in Chinese patients [32]. As expected, given 
the underlying liver disease in this study population, most 
hepatic events in the atezolizumab plus bevacizumab arm 
were laboratory abnormalities (increased aspartate ami-
notransferase, alanine aminotransferase, blood bilirubin, 
and γ-glutamyl transferase), which were manageable 
without steroid treatment, drug discontinuation, or dose 
interruption, as were the AESIs. HBV-associated T regu-
lator cell accumulation compromises viral control while 
maintaining a tolerogenic environment in the liver [33]. 
It also contributes to microRNA-34a-C-C motif chemo-
kine ligand 22 signaling-induced intravenous metastasis, 
resulting in poor prognosis in patients with HCC. How-
ever, additional investigation showed that the efficacy 
and tolerability of atezolizumab plus bevacizumab in 
Chinese patients with HBV-related HCC in IMbrave150 
were consistent with results reported for the global ITT 
population and the data presented here [34].

Bleeding (including fatal events) is a known AE with 
bevacizumab, and before enrollment, patients had to un-
dergo endoscopy to detect varices, which were treated as 
needed according to local standards of care [27]. Upper 
gastrointestinal bleeding, a common and life-threatening 
complication in patients with cirrhosis and HCC, oc-
curred in 5 Chinese patients (4%) in the atezolizumab 
plus bevacizumab arm (at grade 5 severity in 1 patient 
[1%]) and in 1 patient (2%) in the sorafenib arm. These 
rates are consistent with those reported in other trials of 
bevacizumab for HCC [35, 36].

The presence of antidrug antibodies (ADAs) against 
atezolizumab has been noted for IMbrave150. Due to the 

small size of the Chinese subpopulation, we are unable to 
draw any conclusions around the possible relationship be-
tween ADAs and efficacy or safety in these patients. Pa-
tient safety management is not impacted by ADA status 
and does not change the overall benefit/risk profile of at-
ezolizumab. Treating physicians should continue to man-
age toxicities per label guidelines. A potential study limita-
tion is the open-label design of this phase 3 study that was 
used to spare patients from 2 placebo infusions; conse-
quently, blinded independent review of imaging for the 
co-primary endpoint of PFS was conducted to minimize 
the potential bias associated with the open-label design.

In conclusion, clinically meaningful improvements in 
OS and PFS over sorafenib were observed with atezoli-
zumab plus bevacizumab in the IMbrave150 Chinese 
subpopulation with unresectable HCC who had not re-
ceived prior systemic treatment. Atezolizumab plus beva-
cizumab should therefore be considered to be a practice-
changing treatment for Chinese patients with unresect-
able HCC.
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