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Abstract
Introduction: The phase III IMbrave150 study established at-
ezolizumab + bevacizumab as standard of care in patients 
with unresectable hepatocellular carcinoma (HCC). This ex-
ploratory analysis reports efficacy and safety results in pa-
tients with baseline Barcelona Clinic Liver Cancer (BCLC) 
stage B disease. Methods: Patients with systemic treatment-
naive unresectable HCC and Child-Pugh class A liver function 

were randomized 2:1 to receive 1,200 mg of atezolizumab 
plus 15 mg/kg of bevacizumab or 400 mg of sorafenib.  
Co-primary endpoints were overall survival (OS) and pro-
gression-free survival (PFS) per independent review facility 
(IRF)-assessed Response Evaluation Criteria in Solid Tumours 
(RECIST) version 1.1 in the BCLC stage B subgroup. Patients 
in this analysis had BCLC stage B disease at baseline per elec-
tronic case report form. Secondary efficacy endpoints in-
cluded the objective response rate (ORR) and change in the 
sum of longest diameters (SLD) of target lesions from base-
line per IRF RECIST 1.1 and modified RECIST (mRECIST) for 
HCC. Results: Of 501 enrolled patients, 74 (15%) had BCLC 
stage B disease at baseline (atezolizumab + bevacizumab, 
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n = 49; sorafenib, n = 24). For this group, median follow-up 
was 19.7 months. A trend toward improved OS and PFS per 
IRF RECIST 1.1 was observed with atezolizumab + bevacizum-
ab versus sorafenib (OS: hazard ratio [HR]: 0.63; 95% confi-
dence interval [CI]: 0.29, 1.34; PFS: HR: 0.64; 95% CI: 0.36, 1.12). 
ORRs per IRF RECIST 1.1 and HCC mRECIST were 43% and 50% 
with atezolizumab + bevacizumab and 26% and 30% with 
sorafenib, respectively. Percentage change in SLD of target 
lesions from baseline per IRF RECIST 1.1 and HCC mRECIST 
showed durable responses with atezolizumab + bevacizum-
ab treatment. Safety data were consistent with known pro-
files of atezolizumab and bevacizumab, as seen in the overall 
study population. Discussion/Conclusion: Efficacy benefits 
were observed with atezolizumab + bevacizumab in patients 
with baseline BCLC stage B disease, consistent with the inten-
tion-to-treat population. © 2022 The Author(s).

Published by S. Karger AG, Basel

Introduction

Hepatocellular carcinoma (HCC) comprises 75–85% 
of primary liver cancers and represents a major global 
health problem [1]. Clinical decision-making and treat-
ment allocation in HCC is typically performed using sev-
eral established staging systems.

The Barcelona Clinic Liver Cancer (BCLC) staging 
system is one of the most widely used and is endorsed by 
both the European Association for Study of the Liver 
(EASL) and the American Association for the Study of 
Liver Disease (AASLD) for treatment allocation and 
prognostic classification of HCC [2]. The BCLC system 
classifies patients with HCC as very early (stage 0), early 
(stage A), intermediate (stage B), advanced (stage C), or 
terminal (stage D), based on tumor size and number, 
Eastern Cooperative Oncology Group (ECOG) perfor-
mance status (PS), and Child-Pugh (CP) liver function 
[3].

The majority of patients included in clinical trials eval-
uating new treatments for unresectable HCC typically 
have intermediate (BCLC stage B) or advanced (stage C) 
HCC at baseline. Patients with intermediate BCLC stage 
B HCC have ECOG PS 0, preserved liver function (CP 
class A or B), multinodular and unresectable HCC with-
out macrovascular invasion (MVI), or extrahepatic spread 
(EHS) [3]. Patients with advanced BCLC stage C disease 
also have preserved liver function (CP class A or B) and 
additionally present with either cancer-related symptoms 
(ECOG PS 1–2), MVI, or EHS [3].

BCLC stage B includes a heterogenous population of 
patients who have diverse liver function and can include 
patients with as few as 4 tumors to those with over 20 
bilateral tumors, resulting in a wide range of survival out-
comes [4]. Several strategies have been proposed to fur-
ther categorize these heterogenous patients based on liver 
function and tumor burden, including the Bolondi sys-
tem that proposed 4 substages (B1–B4) of BCLC stage B 
based on liver function (using CP scores) and tumor sta-
tus (using the “beyond Milan” and “up-to-7” criteria) [5] 
and the Kinki criteria, a simplified modification of the 
Bolondi classification [6].

From 2007, until the approval of atezolizumab + beva-
cizumab in 2020, sorafenib was the standard of care and 
only first-line (1 L) therapeutic option for advanced un-
resectable HCC after demonstrating improved overall 
survival (OS) versus placebo [7]. Recent advances have 
resulted in the availability of multiple systematic treat-
ment options for HCC, including 1 L lenvatinib and the 
combination of atezolizumab and bevacizumab (at-
ezolizumab + bevacizumab), as well as second-line rego-
rafenib, cabozantinib, ramucirumab, pembrolizumab, 
and nivolumab plus ipilimumab [8].

Of these treatments, the combination of atezolizumab, 
an anti-programmed death-ligand 1 monoclonal antibody, 
and bevacizumab, an anti-vascular endothelial growth fac-
tor (VEGF) monoclonal antibody, has emerged as the new 
standard of care for 1 L treatment of patients with unre-
sectable HCC [8]. In the phase III IMbrave150 study 
(NCT03434379), atezolizumab + bevacizumab treatment 
resulted in statistically significant and clinically meaningful 
improvement in OS and progression-free survival (PFS) 
versus sorafenib after a median 8.6 months of follow-up [9].

These data supported the approval of atezolizumab + 
bevacizumab in over 85 countries for the treatment of 
patients with unresectable HCC who have not received 
prior systemic therapy [10, 11]. An updated analysis of 
IMbrave150 (median follow-up duration, 15.6 months) 
demonstrated maintenance of the clinically meaningful 
treatment benefit with atezolizumab + bevacizumab (me-
dian OS, 19.2 months) versus sorafenib (median OS, 13.4 
months) [12]. At the time, this was the longest median OS 
reported in a phase III study of 1 L systemic therapy for 
unresectable HCC.

Recent EASL, AASLD, and Japan Society of Hepatology 
guidelines recommend atezolizumab + bevacizumab as 
the preferred treatment option in systemic treatment-naive 
patients with HCC [8, 13, 14]. The latest 2020 AASLD 
consensus guidelines recommend transarterial chemoem-
bolization (TACE) and 1 L atezolizumab + bevacizumab in 
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patients with BCLC stage B; atezolizumab + bevacizumab 
is recommended as the treatment of choice in patients 
unsuitable for TACE [14]. The Asia-Pacific Primary Liv-
er Cancer Expert consensus statements and Japan Soci-
ety of Hepatology guidelines also recommend upfront 
systemic therapy followed by locoregional therapy (LRT) 

in patients with BCLC stage B who are unsuitable for 
TACE [14, 15]. Here, we report exploratory efficacy and 
safety results in a subset of patients from IMbrave150 
with BCLC stage B disease at baseline to understand the 
treatment efficacy of atezolizumab + bevacizumab in 
this population.

Table 1. Patient demographics in patients with BCLC stage B disease at baseline

Atezolizumab + bevacizumab  
(n = 49)

Sorafenib  
(n = 24)

Age
Median (range), years 66 (37–87) 71 (34–83)
≥65 years, n (%) 27 (55) 18 (75)

Male, n (%) 43 (88) 19 (79)
Race, n (%)

Asian 26 (53) 16 (67)
White 19 (39) 6 (25)
Unknown 4 (8) 2 (8)

Geographic region, n (%)a

Asia, excluding Japan 11 (22) 5 (21)
Rest of the world, including Japanb 38 (78) 19 (79)

Weight, median (range), kg 70.4 (37.3–112.9) 68.0 (53.7–115.0)
ECOG PS 0, n (%)a 49 (100) 24 (100)
HCC etiology, n (%)c

Hepatitis B virus 14 (29) 6 (25)
Hepatitis C virus 13 (27) 7 (29)
Nonviral 22 (45) 11 (46)

CP class, n (%)
A5 34 (71) 18 (75)
A6 14 (29) 6 (25)

Baseline SLD in target lesions, median (range), mmd 61.0 (12.6–222.0) 45.5 (11.5–162.0)
AJCC stage

IB 1 (2) 0
II 25 (51) 13 (54)
IIIA 21 (43) 11 (46)
IIIB 1 (2) 0
IVA 1 (2) 0

AFP ≥400 ng/mL, n (%)a 8 (16) 3 (13)
Varices, n (%)

Present 15 (31) 10 (42)
Treated 3 (20) 6 (60)

Prior LRT for HCC, n (%) 25 (51) 15 (63)
Type of prior LRT, n (%)

TACE 21 (43) 13 (54)
Radiofrequency ablation 12 (24) 4 (17)
Percutaneous ethanol injection 5 (10) 0
Transarterial embolization 2 (4) 1 (4)
Other 2 (4) 3 (13)

AFP, alpha-fetoprotein; AJCC, American Joint Committee on Cancer; BCLC, Barcelona Clinic Liver Cancer; ECOG 
PS, Eastern Cooperative Oncology Group performance status; HCC, hepatocellular carcinoma; SLD, sum of longest 
diameters. a Per electronic case report form, not interactive voice/web response system. b Rest of the world includes 
the USA, Australia, and Japan. c For patients whose cause of HCC was multifactorial as assessed by the investigator, 
the viral cause was prioritized over nonviral causes to define the primary etiology of the patient. d Per investigator 
assessment.
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Methods

Study Design and Participants
This exploratory subgroup analysis evaluated efficacy and safety 

outcomes in patients with BCLC stage B who enrolled in the global, 
multicenter, open-label, randomized phase III IMbrave150 study 
(ClinicalTrials.gov, NCT03434379). Details of study design, eligibil-
ity criteria, and outcome measures were previously reported [9, 12].

Briefly, patients who were ≥18 years of age, had locally ad-
vanced, metastatic and/or unresectable HCC, an ECOG PS status 
of 0 or 1, CP class A liver function, and had not previously received 
systemic therapy for liver cancer were eligible for inclusion [9]. 
Patients with a history of autoimmune disease, who had coinfec-
tion with hepatitis B and C viruses, or who had untreated or in-
completely treated esophageal or gastric varices with bleeding or 
high risk of bleeding were excluded from the study.

Patients in this analysis had BCLC stage B disease, defined as 
no EHS or MVI and ECOG PS 0, at baseline per electronic case 
report form. Patients with ≥1 metastatic site at enrollment were 
excluded.

Patients were randomized in a 2:1 ratio to receive either 1,200 
mg of atezolizumab plus 15 mg/kg of bevacizumab intravenously 
every 3 weeks or 400 mg of sorafenib orally twice daily. Treatment 
was given until loss of clinical benefit as determined by the inves-

tigator after an integrated assessment of radiographic and bio-
chemical data and clinical status (e.g., symptomatic deterioration 
such as pain secondary to disease) or unacceptable toxicity [9]. If 
patients transiently or permanently discontinued either atezoli-
zumab or bevacizumab because of an adverse event (AE), single-
agent therapy was allowed if the patient was experiencing clinical 
benefit. Dose modifications were permitted in the sorafenib arm 
but not in the atezolizumab + bevacizumab arm.

Tumors were assessed by computed tomography or magnetic 
resonance imaging at baseline and every 6 weeks until week 54, 
then every 9 weeks thereafter. Safety was continuously evaluated 
by recording vital signs and clinical laboratory test results and as-
sessing the incidence and severity of AEs according to the Nation-
al Cancer Institute Common Terminology Criteria for Adverse 
Events, version 4.0 [9].

Outcomes
The co-primary endpoints were OS (defined as time from ran-

domization to death from any cause) and PFS (defined as time 
from randomization to disease progression per independent re-
view facility [IRF]-assessed Response Evaluation Criteria in Solid 
Tumours [RECIST] version 1.1 or death from any cause, which-
ever occurred first) [9]. Secondary efficacy endpoints were PFS per 
investigator-assessed RECIST 1.1, objective response rate (ORR, de-

Fig. 1. Analysis of OS. Kaplan-Meier estimates of OS in the atezolizumab + bevacizumab and sorafenib arms in 
patients with BCLC stage B disease in the ITT population.
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fined as the percentage of patients with a confirmed complete [CR] 
or partial response [PR]) and change in the sum of longest diameters 
(SLD) of target lesions from baseline per IRF-RECIST 1.1 and per 
IRF-assessed modified RECIST (mRECIST) for HCC (HCC mRE-
CIST) [16]. Results from the primary and 12-month updated anal-
yses of these efficacy endpoints were reported previously [9, 12].

Statistical Analysis
Details of the statistical methods used in the IMbrave150 study 

were previously described [9, 12]. Efficacy was assessed in all pa-
tients in the intention-to-treat (ITT) population who had BCLC 
stage B disease per electronic case report form. All hazard ratios 
(HRs) were unstratified. Safety was assessed in the safety-evaluable 
population, defined as all patients who received any study treatment.

Results

Patients
IMbrave150 enrolled 501 patients, with 336 patients 

randomized into the atezolizumab + bevacizumab arm 
and 165 patients into the sorafenib arm of the ITT pop-

ulation (online suppl. Fig. S1; for all online suppl. ma-
terial, see www.karger.com/doi/10.1159/000528272). 
Of these patients, 74 (15%) had BCLC stage B disease 
at baseline (atezolizumab + bevacizumab, 49; sorafenib, 
24). Patients with BCLC stage B HCC disease had a 
median age of 66 years (range, 37–87 years) in the at-
ezolizumab + bevacizumab arm and 71 years (range, 
34–83 years) in the sorafenib arm. Twenty-five (51%) 
patients in the atezolizumab + bevacizumab arm and 
15 (63%) patients in the sorafenib arm had some prior 
LRT (Table 1).

Baseline characteristics were generally well-balanced 
between arms in patients with BCLC stage B disease. 
Compared with patients in the sorafenib arm, a lower 
percentage of patients with BCLC stage B disease in the 
atezolizumab + bevacizumab arm were ≥65 years of age 
(75% vs. 55%), Asian (67% vs. 53%), had varices (42% vs. 
31%), had treated varices (60% vs. 20%), and had prior 
LRT for HCC (63% vs. 51%).

Fig. 2. Analysis of PFS. Kaplan-Meier estimates of PFS per IRF-assessed RECIST 1.1 in the atezolizumab + beva-
cizumab and sorafenib arms in patients with BCLC stage B disease in the ITT population.
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Efficacy
At the data cutoff of August 31, 2020, median follow-

up duration in patients with BCLC stage B disease at base-
line was 19.7 months (range, 0.0–28.0) overall, 20.1 
months (range, 0.1–28.0) in the atezolizumab + bevaci-
zumab arm, and 16.9 months (range, 0.0–23.9) in the 
sorafenib arm. Median OS in patients with BCLC stage B 
disease at baseline was 25.8 months (95% confidence in-
terval [CI]: 23.9, not estimable) with atezolizumab + bev-
acizumab and 21.9 months (95% CI: 15.7, not estimable) 
with sorafenib (HR: 0.63; 95% CI: 0.29, 1.34; Figure 1). 
The atezolizumab + bevacizumab arm had a median PFS 
per IRF RECIST 1.1 of 12.6 months (95% CI: 7.1, 16.7) 
compared with 8.6 months (95% CI: 4.3, 12.7) in the 
sorafenib arm (HR: 0.64; 95% CI: 0.36, 1.12; Fig. 2). Me-
dian PFS per investigator-assessed RECIST 1.1 was 10.0 
months (95% CI: 7.7, 14.3) in the atezolizumab + bevaci-
zumab arm versus 4.2 months (95% CI: 2.8, 11.0) in the 
sorafenib arm (HR: 0.44; 95% CI: 0.25, 0.77; online suppl. 
Fig. S2).

Confirmed ORR was 43% (n = 20) per IRF RECIST 
1.1 and 50% (n = 23) per HCC mRECIST in patients 
receiving atezolizumab + bevacizumab (Table  2). CR 
was achieved in 5 patients (11%) per IRF RECIST 1.1 
and 8 patients (17%) per HCC mRECIST. Progressive 
disease (PD) occurred in 2 patients (4%) per both IRF 

RECIST 1.1 and HCC mRECIST. Median time to first 
PR or CR was 4.1 months (95% CI: 1.3, 12.3) per IRF 
RECIST 1.1 and 2.8 months (95% CI: 1.2, 12.3) per 
HCC mRECIST.

Among patients receiving sorafenib, the confirmed 
ORR was 26% (n = 6) per IRF RECIST 1.1 and 30% (n = 
7) per HCC mRECIST (Table 2). CR was achieved in 0 
patients per IRF RECIST 1.1 and 1 patient (4%) per HCC 
mRECIST. PD occurred in 3 patients (13%) per IRF RE-
CIST 1.1 and 2 patients (9%) per HCC mRECIST. Me-
dian time to first PR or CR was 4.2 months (95% CI: 1.2, 
5.7) per IRF RECIST 1.1 and 3.0 months (95% CI: 1.2, 4.2) 
per HCC mRECIST.

Percentage change in SLD of target lesions from base-
line per IRF RECIST 1.1 and HCC mRECIST (Fig. 3) in 
the atezolizumab + bevacizumab arm shows a durable re-
sponse (duration of response, 14.2 months; 95% CI: 10.9, 
16.6; Table 2) in patients who achieved CR, PR, or stable 
disease. Waterfall plots of the best change in SLD of target 
lesions from baseline showed the depth of tumor shrink-
age in patients receiving atezolizumab + bevacizumab per 
IRF RECIST 1.1 and HCC mRECIST (Fig. 4). In patients 
receiving atezolizumab + bevacizumab, 12 patients (28%) 
per IRF RECIST 1.1 and 21 (49%) per HCC mRECIST 
achieved >50% best decrease in SLD from baseline in tar-
get lesions (Fig. 4).

Table 2. Clinical response per IRF-assessed RECIST 1.1 or HCC mRECIST in patients with BCLC stage B disease

RECIST 1.1 HCC mRECIST

Atezolizumab + 
bevacizumab (n = 46)

Sorafenib  
(n = 23)

Atezolizumab + 
bevacizumab (n = 46)

Sorafenib  
(n = 23)

Confirmed ORR, n (%)
(95% CI), %a

20 (43)
(28.9, 58.9)

6 (26)
(10.2, 48.4)

23 (50)
(34.9, 65.1)

7 (30)
(13.2, 52.3)

CR, n (%) 5 (11) 0 8 (17) 1 (4)
PR, n (%) 15 (33) 6 (26) 15 (33) 6 (26)
SD, n (%) 20 (43) 11 (48) 16 (35) 11 (48)
DCR, n (%) 40 (87) 17 (74) 39 (85) 18 (78)
PD, n (%) 2 (4) 3 (13) 2 (4) 2 (9)
Not evaluable, n (%) 1 (2) 0 2 (4) 0
Missing, n (%) 3 (7) 3 (13) 3 (7) 3 (13)
Median DOR (95% CI),b months 14.2 (10.9, 16.6) 12.4 (4.7, NE) 14.2 (11.8, 17.6) 12.4 (6.1, NE)
Median time to first PR or CR (range),c months 4.1 (1.3–12.3) 4.2 (1.2–5.7) 2.8 (1.2–12.3) 3.0 (1.2–4.2)
Median time to first CR (range),c months 6.9 (2.9–11.1) NA 5.0 (2.9–9.7) 5.6 (5.6–5.6)

BCLC, Barcelona Clinic Liver Cancer; CI, confidence interval; CR, complete response; DOR, duration of response; DCR, disease control 
rate; HCC, hepatocellular carcinoma; IRF, independent review facility; mRECIST, modified Response Evaluation Criteria in Solid Tumours; 
NA, not applicable; NE, not estimable; ORR, objective response rate; PD, progressive disease; PR, partial response; RECIST, Response 
Evaluation Criteria in Solid Tumours; SD, stable disease. a Only patients with measurable disease at baseline were included in the analysis 
of ORR. b Only confirmed responders were included in the analysis of DOR. c Time to first PR or CR is defined as time from the date of 
randomization to the date of first PR/CR response.
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Safety
The safety-evaluable population included 48 patients 

in the atezolizumab + bevacizumab arm and 23 patients 
in the sorafenib arm who had BCLC stage B disease at 

baseline. The median duration of treatment was 12.5 
months (range, 0–24) with atezolizumab and 11.4 months 
(range, 0–24 months) with bevacizumab (Table 3). The 
treatment duration of atezolizumab was <3 months in 

a

b

Fig. 3. Change in SLD of target lesions from baseline. Spider plots of the change in SLD of target lesions from 
baseline by (a) IRF-assessed RECIST 1.1 and (b) HCC mRECIST in the atezolizumab + bevacizumab arm in pa-
tients with BCLC stage B with measurable disease at baseline (n = 46). Three of the 46 patients had missing SLD 
data and were not included in this analysis.
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17% of patients (n = 8) and ≥12 months in 54% of patients 
(n = 26). Bevacizumab treatment was administered for <3 
months in 17% of patients (n = 8) and for ≥12 months in 

48% of patients (n = 23). Patients were treated with 
sorafenib for a median of 4.8 months (range, 0–21), with 
44% (n = 10) of patients receiving treatment for <3 months 

Fig. 4. Best change in SLD of target lesions from baseline. Waterfall plots of the best change in SLD of target le-
sions from baseline by (a) IRF-assessed RECIST 1.1 and (b) HCC mRECIST in the atezolizumab + bevacizumab 
arm in patients with BCLC stage B with measurable disease at baseline (n = 46). Three of the 46 patients had 
missing SLD data and were not included in this analysis. Response categories indicated in the legend refer to the 
overall response and may not reflect the best response in the target lesion in some cases.

a

b
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and 13% of patients (n = 3) receiving treatment for ≥12 
months.

In the atezolizumab + bevacizumab arm, the most 
common AEs were hypertension (20 patients [42%]), 
pruritus (18 [38%]), and proteinuria (17 [35%]) (online 
suppl. Table S1). Any-grade and grade 3/4 bleeding/hem-
orrhage AEs occurred in 25% and 10% of patients, respec-
tively (online suppl. Table S2). No grade 5 bleeding/hem-
orrhage AEs were reported. Treatment-related AEs 
(TRAEs) occurred in 43 patients (90%); TRAEs were of 
grade 3/4 severity in 22 patients (46%) and grade 5 in 1 
patient (2%) (Table 3).

In the sorafenib arm, the most common AEs were di-
arrhea (14 patients [61%]), palmar-plantar erythrodyses-
thesia syndrome (13 [57%]), and hypertension (9 [39%]). 
Any-grade and grade 3/4 bleeding/hemorrhage AEs oc-
curred in 35% and 22% of patients, respectively. TRAEs 
occurred in 22 patients (96%) and were of grade 3/4 sever-
ity in 12 patients (52%). No grade 5 TRAEs occurred in 
patients receiving sorafenib.

Discussion

In this exploratory analysis of IMbrave150, OS and 
PFS benefits were observed with atezolizumab + bevaci-
zumab versus sorafenib in patients with BCLC stage B 
HCC at baseline, consistent with the ITT analyses. A 
numerical increase in median OS was observed with at-
ezolizumab + bevacizumab versus sorafenib. There was 
also a trend toward improved PFS with atezolizumab + 
bevacizumab treatment compared with sorafenib. In pa-
tients receiving atezolizumab + bevacizumab, durable 
responses were observed in complete and partial re-
sponders, and stable disease was prolonged. A high re-
sponse rate was seen in the atezolizumab + bevacizumab 
arm, with a substantial proportion of patients achieving 
>50% reduction in tumor size. Together with the pri-
mary and updated analyses of IMbrave150 [9, 12], these 
analyses strengthen the evidence for atezolizumab + 
bevacizumab as standard of care for systemic treatment-
naive patients with unresectable HCC, including those 
with BCLC stage B.

Table 3. Safety summary

Atezolizumab + bevacizumab  
(n = 48)a

Sorafenib  
(n = 23)a

Treatment duration
Median (range), months Atezolizumab: 12.5 (0–24)

Bevacizumab: 11.4 (0–24)
4.8 (0–21)

<3 months, n (%) Atezolizumab: 8 (17)
Bevacizumab: 8 (17)

10 (44)

3 to <6 months, n (%) Atezolizumab: 3 (6)
Bevacizumab: 5 (10)

3 (13)

6 to <9 months, n (%) Atezolizumab: 8 (17)
Bevacizumab: 9 (19)

2 (9)

9 to <12 months, n (%) Atezolizumab: 3 (6)
Bevacizumab: 3 (6)

5 (22)

≥12 months, n (%) Atezolizumab: 26 (54)
Bevacizumab: 23 (48)

3 (13)

All-grade AE, any cause, n (%) 48 (100) 22 (96)
Treatment-related all-grade AE 43 (90) 22 (96)

Grade 3/4 AE, n (%)b 31 (65) 16 (70)
Treatment-related grade 3/4 AEb 22 (46) 12 (52)

Serious AE, n (%) 25 (52) 8 (35)
Treatment-related serious AE 10 (21) 6 (26)

Grade 5 AE, n (%) 4 (8) 0
Treatment-related grade 5 AE 1 (2)c 0

AE leading to withdrawal from any component, n (%) 12 (25) 5 (22)
AE leading to dose interruption of any study treatment, n (%) 31 (65) 9 (39)
AE leading to dose modification of sorafenib, n (%)d 0 12 (52)

AE, adverse event. a Safety-evaluable population. b Highest grade experienced. c Patient experienced a treatment-
related grade 5 AE of pneumonia. d No dose modification allowed for atezolizumab or bevacizumab.
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Treatment algorithms for patients with HCC are typ-
ically categorized using the BCLC staging system [2]. 
Patients with BCLC stage B disease are usually not candi-
dates for tumor ablation or resection due to technical and 
prognostic reasons. Recent guidelines by EASL and AAS-
LD recommend TACE and 1 L atezolizumab + bevaci-
zumab systemic therapy as treatment options in patients 
with intermediate-stage HCC, with atezolizumab + beva-
cizumab being the treatment of choice in patients unsuit-
able for TACE or those who failed initial therapy [8, 13]. 
This exploratory analysis provides further clinical evi-
dence to support these recommendations.

Similar to this analysis, several studies have evaluated 
the safety and efficacy of 1 L systemic therapy in patients 
with BCLC stage B HCC. Among patients with BCLC 
stage B disease in the SHARP trial, median OS with 
sorafenib was 14.5 months (HR vs. placebo, 0.72; 95% CI: 
0.38, 1.38), and median PFS was 4.4 months (HR vs. pla-
cebo, 0.47; 95% CI: 0.23, 0.96) [17]. In the BCLC stage B 
subgroup of the REFLECT trial, median OS with lenva-
tinib was 18.5 months versus 17.3 months with sorafenib 
(HR: 0.91; 95% CI: 0.65, 1.28) and median PFS was 9.1 
months and 5.5 months with lenvatinib and sorafenib, 
respectively (HR: 0.70; 95% CI: 0.50, 0.99) [18]. In the 
CheckMate 459 trial, 1 L nivolumab treatment did not 
significantly improve OS or PFS in the ITT population 
compared with sorafenib. Interestingly, in the BCLC 
stage B subgroup, there was a trend toward reduced OS 
with nivolumab versus sorafenib (HR: 1.35; 95% CI: 0.86, 
2.11), albeit with a small sample size [19]. Overall, median 
OS and PFS observed with atezolizumab + bevacizumab 
in this analysis were longer than those reported for other 
1 L systemic therapies in patients with BCLC stage B. 
These observations should be interpreted with caution as 
differences in study design and discrepancies in baseline 
populations preclude indirect comparisons between tri-
als. The durable response (>12 months) and significant 
tumor shrinkage observed with atezolizumab + bevaci-
zumab in this analysis may have contributed to the pro-
longed OS and PFS.

In this subgroup analysis, improved ORRs were ob-
served in the atezolizumab + bevacizumab arm, with high 
CR rates compared with sorafenib. The percentage of 
patients who had PD with atezolizumab + bevacizumab 
in this analysis (4%) was lower than that seen in the 
IMbrave150 ITT population (19%) [12], in which the ma-
jority of patients (82%) had BCLC stage C disease at base-
line. Furthermore, durable responses were observed in 
patients who achieved CR and PR with atezolizumab + 
bevacizumab. Almost half of the patients treated with 

atezolizumab + bevacizumab in this analysis achieved a 
>50% reduction in tumor size per HCC mRECIST. These 
data suggest that atezolizumab + bevacizumab may aid in 
preventing disease progression when administered in pa-
tients at an earlier stage of the disease.

The combination of programmed death-ligand 1 inhi-
bition by atezolizumab and VEGF blockade by bevaci-
zumab allows for simultaneous immune activation and 
inhibition of immunosuppression, reduced vascularity, 
and improved T-cell trafficking in the tumor microenvi-
ronment, contributing to the tumor response seen in this 
analysis [20, 21]. Atezolizumab enhances the recruitment 
and activation of dendritic cells and tumor infiltration of 
cytotoxic T lymphocytes, while bevacizumab suppresses 
the activity of T-regulatory cells and myeloid-derived 
suppressor cells, resulting in a synergistic immune re-
sponse [20–22]. Unlike other VEGF-targeted tyrosine ki-
nase inhibitor monotherapies that only contribute to a 
necrosis-like tumor response by decreasing blood flow in 
the tumor area [23], this analysis demonstrates the ability 
of atezolizumab + bevacizumab to achieve both necrosis-
like tumor response and tumor shrinkage.

The combination of atezolizumab and bevacizumab is 
also able to maintain liver function for prolonged periods 
[24], possibly due to high specificity and affinity of mono-
clonal antibodies, resulting in low off-target effects. On 
the other hand, tyrosine kinase inhibitors such as 
sorafenib, regorafenib, cabozantinib, and lenvatinib are 
known to have off-target effects, inhibiting other recep-
tors such as platelet-derived growth factor receptor, fi-
broblast growth factor receptor, and c-kit and possibly 
contributing to the increased occurrence of AEs [25, 26].

Data from the IMbrave150 study and this analysis sup-
port the continuation of atezolizumab + bevacizumab 
until PD or toxicity in patients who respond to treatment 
[9, 12]. As disease recurrence or progression is likely to 
occur when systemic therapy is discontinued (e.g., due to 
AEs) [27], patients who achieve a durable response with 
atezolizumab + bevacizumab treatment could require on-
going therapy. A potential option to improve prognosis 
in patients who achieved durable response with marked 
reductions in tumor size but are not cured is conversion 
to curative therapy. The durable responses seen in this 
study, with high tumor shrinkage rates, suggest that pa-
tients who achieve >50% reduction in tumor size with 
atezolizumab + bevacizumab therapy could be candidates 
for subsequent curative therapies such as liver resection 
or radiofrequency ablation. In a retrospective analysis of 
patients with intermediate-stage HCC who received 1 L 
atezolizumab + bevacizumab, curative conversion was 
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achieved by following atezolizumab + bevacizumab with 
curative conversion therapy (termed ABC conversion) in 
24–32% of patients [28–30]. ABC conversion employs a 
potentially curative treatment such as surgical resection 
or radiofrequency ablation after marked tumor shrinkage 
is achieved with atezolizumab + bevacizumab. However, 
further studies are required to identify patients who may 
benefit from conversion to LRT and to determine the 
optimal time to shift from systemic therapy to LRT or 
surgery.

The safety and tolerability profile of atezolizumab + 
bevacizumab in this analysis of patients with BCLC stage 
B HCC was consistent with the known safety profiles of 
each individual drug and with the underlying disease. No 
new or unexpected safety signals were identified for at-
ezolizumab or bevacizumab in this study. Occurrence of 
TRAEs across all categories (all grade, grade 3/4, and seri-
ous AEs) was similar in the atezolizumab + bevacizumab 
and sorafenib arms. One grade 5 TRAE of pneumonia 
occurred in the atezolizumab + bevacizumab arm.

One limitation of this analysis is the lack of stratifica-
tion in the BCLC stage B subgroup despite the minimal 
differences in baseline characteristics across arms. Sec-
ond, this exploratory subgroup analysis had a small sam-
ple size and was not powered for statistical analyses. The 
limited sample size in this analysis prevented meaningful 
interpretation of results in additional patient subsets that 
were defined by other relevant characteristics such as eti-
ology or prior LRT. Although this analysis provides valu-
able data on the efficacy of atezolizumab + bevacizumab 
in patients who had BCLC stage B disease at baseline, it is 
still unknown whether atezolizumab + bevacizumab is 
more efficacious than TACE, which currently remains 
the standard of care for intermediate-stage HCC.

As per the protocol of the global phase III IMbrave150 
study, conversion surgery and LRT were not permitted 
after tumor shrinkage. Therefore, there are no available 
data on survival outcomes post 1 L atezolizumab + beva-
cizumab therapy and subsequent conversion surgery or 
LRT. The role of atezolizumab + bevacizumab in inter-
mediate-stage patients who have not received prior LRT 
will be further explored in the ongoing phase IIIb ABC-
HCC trial (NCT04803994) [31].

Conclusion

This exploratory subgroup analysis of IMbrave150 
demonstrated an efficacy benefit with atezolizumab + 
bevacizumab treatment in patients with BCLC stage B 

HCC disease at baseline, consistent with the ITT popula-
tion. These data strengthen the evidence for atezolizumab 
+ bevacizumab as the standard of care for systemic treat-
ment-naive patients with unresectable HCC, including 
patients with BCLC stage B who are not suitable for LRTs 
or whose disease is progressing on LRTs.
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