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Abstract

Introduction:Inthe Phase 3IMbrave150trial (NCT03434379),
atezolizumab + bevacizumab demonstrated a clinically
meaningful survival benefit over sorafenib in patients with
unresectable hepatocellular carcinoma (HCC), including
those with hepatitis B virus (HBV) or hepatitis C virus (HCV)
infection. We used IMbrave150 data to investigate the safety
andrisk of viral reactivation or flare in infected patients treat-
ed with atezolizumab + bevacizumab or sorafenib. Methods:
Patients with unresectable HCC not previously treated with
systemic therapy were randomized 2:1 to atezolizumab +
bevacizumab or sorafenib. In this exploratory analysis, safety
was continually evaluated, including for hepatic adverse

events. Patients were monitored for HBV and HCV reactiva-
tion and flare at screening, the beginning of Cycles 5 and 9,
and at treatment discontinuation. Results: Of 501 enrolled
patients, 485 were included in the safety population; 329
(68%) received atezolizumab + bevacizumab, and 156 (32%)
received sorafenib. Overall, 150 (31%) and 58 (12%) patients
had HBV and HCV infections, respectively. The safety profiles
of atezolizumab + bevacizumab and sorafenib were consis-
tent across patients, regardless of viral infection. Overall, he-
patic serious adverse events occurred in 11% of patients re-
ceiving atezolizumab + bevacizumab and 8% receiving
sorafenib. HBV or HCV reactivation occurred in 2% or 16% of
atezolizumab + bevacizumab-treated patients, respectively,
versus 7% or 14% with sorafenib. There were no instances of
hepatitis flare with atezolizumab + bevacizumab. Conclu-
sions: Atezolizumab + bevacizumab had a similar hepatic
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safety profile in patients with and without HBV or HCV infec-
tion. Viral reactivation rates were similar between arms.
Overall, these data support the use of atezolizumab + beva-
cizumabin patients with HCCand HBV or HCV infection with-

out any special precaution. © 2022 The Author(s).
Published by S. Karger AG, Basel

Introduction

Hepatocellular carcinoma (HCC) is a leading cause of
worldwide cancer-related death [1]. Until recently, the
standard of care for first-line treatment of unresectable
HCC was treatment with a multikinase inhibitor, sorafenib
or lenvatinib, although both agents are associated with
modest survival benefit and unfavorable side effects [2, 3].
In the IMbravel50 trial, treatment with the anti-pro-
grammed death-ligand 1 (PD-L1) inhibitor atezolizumab
combined with the anti-vascular endothelial growth factor
inhibitor bevacizumab was associated with statistically sig-
nificant and clinically meaningful improvements in overall
survival and progression-free survival outcomes versus
sorafenib in patients with unresectable HCC, reducing the
risk of death by 42% and the risk of progression or death by
41% [4]. Based on this study, atezolizumab plus bevacizu-
mab is now the standard of care for first-line HCC and is
approved in more than 70 countries for patients with unre-
sectable HCC who have not received prior systemic thera-
py. Atezolizumab plus bevacizumab is recommended as a
first-line treatment by multiple global oncology societies
and organizations, including a level IA recommendation,
indicating a strong recommendation based on high quality
clinical trial data, in the National Comprehensive Cancer
Network, European Society for Medical Oncology, Ameri-
can Society of Clinical Oncology, and Chinese Society of
Clinical Oncology guidelines [5-8].

Two of the primary risk factors for HCC are hepatitis
B virus (HBV) and hepatitis C virus (HCV) infection [1,
9]. To date, studies suggest that HBV or HCV infection
has limited to no impact on the efficacy of PD-L1/pro-
grammed cell death protein 1 (PD-1) inhibitors, includ-
ing in the IMbrave150 trial [4]. A pooled analysis of stud-
ies investigating PD-L1/PD-1 inhibitor therapy as mono-
therapy or combined with other agents found that
HBV-infected patients with HCC achieved objective re-
sponse rates (ORRs) similar to those patients with HCC
without HBV infection (odds ratio [OR], 0.68; 95% con-
fidence interval [CI], 0.37-1.25; p = 0.21), although dis-
ease control rates were lower in patients with HBV infec-
tion (OR, 0.49; 95% CI, 0.27-0.89; p = 0.02) [10]. When
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assessing studies that included HBV- and HCV-infected
patients with HCC, there was not a statistically significant
difference in ORR and disease control rates between those
with HCV infection compared with HBV-infected or
HBV noninfected patients [10]. Additionally, studies of
combined PD-L1 and vascular endothelial growth factor
inhibition (atezolizumab + bevacizumab, pembrolizu-
mab + lenvatinib, and camrelizumab + apatinib) have
shown similar ORRs between patients with HCC who are
positive for HBV infection, positive for HCV infection,
and the overall HCC study populations [10-12], suggest-
ing similar efficacy of PD-L1/PD-1 inhibitors indepen-
dent of HBV or HCV infection.

As hepatic toxicity may occur in patients treated with
PD-L1/PD-1 inhibitors, an additional concern with their
use in patients with chronic viral infection is the impact
on hepatic safety, as there are limited data on the safety of
PD-L1/PD-1 inhibitors in patients with HCC and viral in-
fection. In clinical studies of patients with HCC receiving
PD-L1/PD-1 inhibitors, safety data in HBV-infected pa-
tients was comparable to the overall population [13-15].
In addition, in a real-world retrospective analysis of 50
patients with cancer and chronic viral infection (HIV,
HBV, and/or HCV), the safety profile of PD-L1/PD-1 in-
hibitors was similar to patients without viral infection
[16]. Despite the similar safety profile observed, baseline
assessment and continued monitoring of markers of acute
hepatocyte damage, such as aspartate aminotransferase
(AST) and alanine aminotransferase (ALT), is often done
in patients with HCC and viral infections who are treated
with PD-L1/PD-1 inhibitors out of caution [10].

Preclinical data suggest that PD-L1/PD-1 blockade may
be associated with immune dysregulation in patients with
acute viral infections, raising the concern that these thera-
pies may increase the risk for viral reactivation [17]. Clinical
studies suggest that HBV reactivation or HBV flare is infre-
quent [13-15], although controlled HBV viral load and
HBV treatment are regularly required for study inclusion.
Similarly, patients with untreated HCV infection or HBV/
HCV coinfection are often excluded from clinical trials. Real-
world studies have shown that the risk of HBV or HCV re-
activation is low (<5%), but that the lack of prophylactic
treatment is a risk factor for viral reactivation [18-21].

The IMbravel50 trial established the efficacy and safety
of atezolizumab + bevacizumab in patients with unresect-
able HCC who were treated with atezolizumab and bevaci-
zumab. In this exploratory post hoc analysis, we analyzed
hepatic adverse events and HBV and HCV viral kinetics in
patients from the IMbravel50 trial to evaluate the safety of
this regimen in patients with chronic viral infection.
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Materials and Methods

Patients and Study Design

The design of the IMbravel50 trial, including institutional re-
view, informed consent, adherence to the Declaration of Helsinki,
and CONSORT flow diagram, has been previously described [4].
Briefly, patients 18 years of age or older with locally advanced or
metastatic and/or unresectable HCC who had not previously re-
ceived systemic therapy were eligible. Patients had measurable dis-
ease, as defined by Response Evaluation Criteria in Solid Tumors,
version 1.1, that was not amenable to curative surgical and/or lo-
coregional therapies. Patients had Eastern Cooperative Oncology
Group performance status of 0 or 1 and were classified as Child-
Pugh A for liver function. Patients must have had documented
virology status of hepatitis, as confirmed by screening HBV and
HCV serology tests. Hepatitis B surface antigen, hepatitis B core
antibody, and hepatitis B surface antibody were collected during
screening and collected locally. HBV DNA was collected prior to
Day 1 of Cycle 5 in patients who had negative serology for hepati-
tis B surface antigen and positive serology for anti-hepatitis B core
antibody. To determine active infection (assessed by investigator
per local clinical practice) an HBV DNA test was performed if a
patient had a positive hepatitis B surface antigen test and/or a pos-
itive hepatitis B core antibody test and an HCV RNA test was per-
formed if a patient had a positive HCV antibody test. Patients with
HBV/HCYV coinfection (patients with a history of HCV infection
but who are negative for HCV RNA by polymerase chain reaction
were considered noninfected with HCV for purposes of study en-
try and determining coinfection status) and patients with untreat-
ed or incompletely treated esophageal or gastric varices with bleed-
ing or high risk of bleeding were not eligible. Patients with active
HBYV infection must have had HBV DNA <500 IU/mL within 28
days prior to initiation of study treatment and anti-HBV treatment
for a minimum of 14 days prior to study entry and willingness to
continue treatment for the length of the study. Patients with active
HBYV infection were treated as per local standard of care (e.g., en-
tecavir). The trial was registered with ClinicalTrials.gov, number
NCT03434379.

Eligible patients were randomized in a 2:1 ratio to receive at-
ezolizumab plus bevacizumab or sorafenib until there was unac-
ceptable toxicity or loss of clinical benefit. Atezolizumab was ad-
ministered as 1,200 mg and bevacizumab as 15 mg per kg of body
weight, both intravenously once every 3 weeks. Sorafenib was ad-
ministered as 400 mg orally twice daily.

Virologic Testing Defined in the Study Protocol

According to the IMbravel50 protocol, HBV and HCV infec-
tions were monitored via serology at screening. Hepatitis B surface
antigen was tested using the ARCHITECT i2000SR hepatitis B sur-
face antigen immunoassay (Abbott Ireland Diagnostics Division,
Sligo, Ireland). This assay has an overall specificity of 99.87% (95%
CI, 99.74-99.94) and overall sensitivity of 99.52% (95% CI, 98.23-
99.94). HCV antibody was tested locally. HBV DNA and HCV
RNA titers were monitored at screening, Day 1 of Cycle 5, Day 1
of Cycle 9, and at the time of treatment discontinuation. Virologic
testing was done locally.

46 Liver Cancer 2023;12:44-56
DOI: 10.1159/000525499

Outcomes

The safety population consisted of all patients who had re-
ceived at least one dose of trial treatment. Safety was continuously
evaluated by vital signs, clinical laboratory test results, and assess-
ment of the incidence and severity of adverse events according to
the National Cancer Institute Common Terminology Criteria for
Adverse Events, version 4.0. Hepatic adverse events were analyzed,
and the medical concept of immune-mediated hepatitis focused on
both hepatitis diagnosis and liver functional test abnormalities.
Three definitions using standardized Medical Dictionary for Reg-
ulatory Activities (MedDRA version 22.0) narrow terms were de-
fined for this analysis: (1) Hepatitis (diagnosis and lab abnormali-
ties) that included hepatic failure, fibrosis, cirrhosis, and other liv-
er damage-mediated conditions; (2) Hepatitis (diagnosis only)
that included hepatitis, which is non-infectious; and (3) Hepatitis
(lab abnormalities only) that included liver-mediated investiga-
tions, signs, and symptoms. Protocol-defined guidelines for the
management of patients with hepatic events are listed in supple-
mentary Table S1 (see www.karger.com/doi/10.1159/000525499
for all online suppl. material).

To study the impact of chronic viral hepatitis on safety out-
comes, the HBV analysis population was defined as all patients
who had hepatitis B surface antigen and/or hepatitis B core anti-
body positivity at screening and >1 post-baseline HBV DNA as-
sessment. The HCV analysis population was defined as all patients
who had HCV antibody positivity at screening and >1 post-base-
line HCV RNA assessment. All patients from the safety population
who were not in the HBV or HCV analysis populations were clas-
sified as nonviral in this analysis.

HBYV reactivation was defined as (1) >100-fold increase in HBV
DNA compared with the baseline level, (2) HBV DNA >1,000 IU/
mL in patients with previously undetectable levels, or (3) HBV
DNA >10,000 IU/mL if the baseline level was not available [22].
MedDRA preferred terms relevant to HBV reactivation are hepa-
titis B reactivation, hepatitis B DNA increased, and hepatitis B
DNA assay positive. HBV flare was defined as HBV reactivation
and ALT level increase >3-fold of baseline level and >100 U/L [22].
HCV reactivation was defined as 210 IU/mL increase in HCV
RNA compared with the baseline level [23]. MedDRA preferred
terms relevant to HCV reactivation are hepatitis C, hepatitis C
RNA fluctuation, hepatitis C RNA increased, and hepatitis C RNA
positive. HCV flare was defined as =10 IU/mL increase in HCV
RNA compared with baseline plus ALT increase >3-fold of base-
line and >100 U/L [23]. Patients with increased ALT who met the
criteria for an HBV or HCV flare at any time point were included
in the analysis before medical review. Among patients for whom
baseline level of HCV RNA was not available, all with an HCV
RNA reading >10 IU/mL after baseline were included in the anal-
ysis as a conservative approach.

Statistical Analysis

Statistical analyses in this study were exploratory and descrip-
tive. Descriptive statistics, including median and range for con-
tinuous variables and frequencies for categorical variables, were
used to summarize data.

Multiple occurrences of adverse events were considered for the
calculation of exposure-adjusted adverse event rates. For these
analyses, adverse events were adjusted for duration of exposure to
study treatment, with duration of study treatment data being clas-
sified into the following categories: 0 to <3 months, >3 to <6
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months, >6 to <12 months, and >12 months. Based on their onset
dates of different adverse events, participants could be classified
into several of these categories.

Results

Patient Groups

The IMbravel50 trial enrolled 501 patients. The safety
population included the 485 patients who received at least
one dose of either study drug, 329 (68%) of whom were
randomized to the atezolizumab plus bevacizumab arm
and 156 (32%) to the sorafenib arm. HBV- and HCV-
related etiologies were generally well balanced between
the treatment arms in the safety population (Table 1).
Overall, 150 (31%) patients were included in the HBV
analysis population, 58 (12%) in the HCV analysis popu-
lation, and 289 (60%) in the nonviral population (Ta-
ble 1). As mentioned earlier, patients who tested positive
for HCV antibody but with undetectable HCV RNA were
considered noninfected with HCV for purposes of study
entry but were included in the HCV analysis populations.
Therefore, 7 patients in the atezolizumab + bevacizumab
arm and 5 in sorafenib arm were included in both the
HBV and HCV analysis populations. The safety popula-
tion was predominantly male and approximately 40%
were from Asia (excluding Japan), with a higher propor-
tion of patients in the HBV analysis population from Asia
compared with the HCV analysis population. The base-
line disease characteristics in the HBV, HCV, and nonvi-
ral analysis populations and the safety population were
generally well balanced between the treatment arms (Ta-
ble 1). In the HCV analysis population, there were great-
er differences between the atezolizumab + bevacizumab
and sorafenib arms in patients who were aged 265 years
(32% vs. 57%), Asian (35% vs. 62%), or had varices pres-
ent at enrollment (35% vs. 10%). The majority of patients
with positive hepatitis B surface antigen started antiviral
therapy prior to baseline, regardless of HBV DNA status
at baseline (online suppl. Table S2).

Safety

At the time of clinical data cutoff (August 29, 2019),
the treatment exposures to study drugs in the HBV and
HCYV analysis populations were similar to that in the safe-
ty population, while treatment duration in the nonviral
population was numerically lower (Table 2). In all popu-
lations, median treatment duration was longer for at-
ezolizumab and bevacizumab compared with sorafenib.
In the safety population, the proportion of patients with
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Table 3. Hepatic adverse events in the safety population

Hepatitis (diagnosis and
laboratory abnormalities)

Hepatitis (laboratory
abnormalities)

Hepatitis (diagnosis)

atezo + bev sorafenib atezo + bev  sorafenib atezo + bev  sorafenib
(n=329) (n=156) (n=329) (n=156) (n=329) (n=156)
All-cause AE 142 (43) 62 (40) 126 (38) 54 (35) 43 (13) 21(13)
Grade 3/4 AE? 70 (21) 26 (17) 55(17) 22 (14) 23 (7) 8(5)
Grade 5 AE 3(1) 2(1) 1(<1) 0 2(1) 2(1)
Resolved AEP 79 (56) 30 (48) 65 (52) 24 (44) 26 (60) 11 (55)
AE leading to sorafenib withdrawal NA 4(3) NA 1(1) NA 3(2)
AE leading to atezolizumab withdrawal 8(2) NA 5(2) NA 4(1) NA
AE treated with systemic corticosteroids within 30 days 24 (7) 0 18 (5) 0 8(2) 0
AE leading to atezolizumab interruption 38(12) NA 30 (9) NA 11 (3) NA
Serious AE 35(11) 13(8) 18 (5) 5(3) 22(7) 10 (6)

Values are n (%). AE, adverse event; atezo, atezolizumab; bev, bevacizumab; NA, not applicable. ?Refers to the highest grade experienced. ® Percentages

were calculated based on number of all-grade AEs.

>6 months of treatment duration was 63% (206/329) for
atezolizumab, 59% (193/329) for bevacizumab, and 29%
(45/156) for sorafenib. The proportions in the HBV anal-
ysis population were 69% (75/108) for atezolizumab, 65%
(70/108) for bevacizumab, and 36% (15/42) for sorafenib;
in the HCV analysis population, the proportions were
73% (27/37) for atezolizumab, 65% (24/37) for bevaci-
zumab, and 43% (9/21) for sorafenib.

The safety profiles of atezolizumab, bevacizumab, and
sorafenib in the HBV, HCV, and nonviral analysis popula-
tions were consistent with those in the safety population
(online suppl. Table S3). In the safety population, treat-
ment-related Grade 3/4 adverse events occurred in 36%
(117/329) of patients treated with atezolizumab plus beva-
cizumab, compared with 43% (46/108) in the HBV analysis
population and 43% (16/37) in the HCV analysis popula-
tion. Overall, 2% (6/329) of patients treated with atezoli-
zumab plus bevacizumab experienced a treatment-related
Grade 5 adverse event, yet none occurred in patients in the
HBV and HCV analysis populations (online suppl. Table
S3). Serious adverse events and adverse events leading to
treatment withdrawal of any drug were more frequent with
atezolizumab plus bevacizumab treatment than with
sorafenib in all 4 analysis populations (online suppl. Table
S3). No specific adverse events were responsible for the in-
creased rate of serious adverse events or adverse events
leading to treatment withdrawal in the HBV or HCV anal-
ysis populations. The proportions of patients with treat-
ment-related serious adverse events were similar between
the safety population and the HBV and HCV analysis pop-
ulations (online suppl. Table S3).

Unresectable HCC and HBV or HCV in
IMbravel50

Hepatic Adverse Events

In the safety population, there was no difference in the
frequency of hepatic adverse events between the two
treatment arms (Table 3). In the atezolizumab plus beva-
cizumab arm, 43% (142/329) of patients experienced any
hepatic adverse event compared with 40% (62/156) in the
sorafenib arm. Approximately half of the all-grade he-
paticadverse eventsresolved over time, with 56% (79/142)
of those observed in the atezolizumab plus bevacizumab
arm resolving and 48% (30/62) resolved in the sorafenib
arm. Withdrawal from atezolizumab or sorafenib due to
a hepatic adverse event was infrequent, occurring in <3%
of patients. Hepatic adverse events that were subsequent-
ly treated with corticosteroids were reported in 7%
(24/329) of patients in the atezolizumab plus bevacizum-
ab arm, while none were reported in the sorafenib arm
(Table 3).

An analysis of exposure-adjusted hepatic adverse
event rates was conducted in the 4 analysis populations,
and similar trends were observed between the safety pop-
ulation and the HBV, HCV, and nonviral populations
(Table 4). Overall, the rate of hepatic adverse events was
highest in the first 3 months after initiation of treatment.
In the atezolizumab plus bevacizumab arm, the exposure-
adjusted hepatic adverse event rate was 16% (134 patients
experienced any hepatic adverse event over 855.4 person-
months) from 0 to <3 months, 14% (95 patients with
events over 693.0 person-months) from >3 to <6 months,
10% (64 patients with events over 677.2 person-months)
from >6 to <12 months, and 4% (2 patients with events
over 56.1 person-months) after 12 months. In the
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Fig. 1. Exposure-adjusted hepatic adverse events by observation period. ALT increase, AST increase, and blood
bilirubin increase in the (a) HBV (b) HCV (c) nonviral, and (d) safety populations. There were no ALT, AST, or
blood bilirubin increased adverse events reported beyond 12 months. Multiple occurrences of the same AE in an
individual are counted only once; rate is number of patients who experienced event over total exposure. ALT,
alanine aminotransferase; AST, aspartate aminotransferase; atezo, atezolizumab; bev, bevacizumab.

sorafenib arm, early hepatic adverse events (i.e., those oc-
curring within the first 3 months after initiation of treat-
ment) were more common compared with the atezoli-
zumab + bevacizumab arm, where the exposure-adjusted
hepatic adverse event rate was 27% (93 patients with
events over 342.0 person-months) from 0 to <3 months,
6% (10 patients with events over 171.9 person-months)
from >3 to <6 months, 14% (17 patients with events over
123.7 person-months) from >6 to <12 months, and 0% (0
patients with events over 8.1 person-months) after 12
months.

Unresectable HCC and HBV or HCV in
IMbravel50

The hepatic adverse events that occurred in the safety
population at a rate of >2% of patients exposed during
any time window were ALT increased, ascites, AST in-
creased, blood bilirubin increased, and gamma-glutamyl-
transferase increased. The most common hepatic adverse
events were AST increased, ALT increased, and blood
bilirubin increased, which were also observed in the HBV
and HCV analysis populations (Fig. 1). In the atezolizum-
ab plus bevacizumab arm, the rate of these adverse events
was mostly consistent between the first three windows of
exposure (0 to <3 months, >3 to <6 months, and >6 to <12
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Table 5. Clinical characteristics of patients with HBV reactivation?

PD

Antiviral

ALT increase?

Time to onset of
HBV reactivation

HBV DNA post-

HBsAg HBV DNA at
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Treatment
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PD at Day 42

Entecavir

No

Day 82

2,497

<10

62/M Positive

59/M

Atezo + Bev

No

Entecavir

0 1,300¢ Day 85 No

Positive

Atezo + Bev

PD at Day 210
PD at Day 164

Tenofovir
Entecavir

ALT was 161 U/L at Day 127,
but back to normal at Day 170

No

Day 217
Day 170

o | m
S | o
nn
— | N
(=}
S
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Positive
Positive

61/M

69/F
ALT, alanine aminotransferase; atezo, atezolizumab; bev, bevacizumab; HBsAg, hepatitis B surface antigen; PD, patient discontinuation; U, units. 2 One patient with HBV

reactivation from China was not included in the table due to local regulations regarding sharing of patient data. ® All 4 patients received anti-HBV treatment at baseline and
no new anti-HBV treatments were initiated post-baseline. ©All 4 patients did not receive immunosuppressive therapy. 9 Greater than 3-fold increase from baseline and >100

U/L at any time point. © At Cycle 9, HBV DNA was negative.

Sorafenib
Sorafenib
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months) before decreasing after 12 months. In the
sorafenib arm, the rate of ALT increased, aspartate AST
increased, and blood bilirubin increased, which was high-
er in the first 3 months after initiation of treatment before
decreasing in subsequent time windows. Similar trends
were observed in the HBV, HCV, and nonviral analysis
populations (shown in Fig. 1).

Virus Reactivation and Hepatitis Flare

In the HBV analysis population, the incidence of HBV
reactivation was lower in the atezolizumab plus bevaci-
zumab arm than in the sorafenib arm, with 2% (2/108) of
patients in the atezolizumab plus bevacizumab arm and
7% (3/42) of patients in the sorafenib arm experiencing
reactivation (online suppl. Table S4). In the atezolizumab
plus bevacizumab arm, 1 patient with HBV reactivation
continued treatment and the HBV DNA became negative
later (at the Cycle 9 visit), while the other patient with
HBV reactivation discontinued treatment due to disease
progression. In the sorafenib arm, all 3 patients with HBV
reactivation discontinued treatment due to disease pro-
gression. For the 4 patients who discontinued, HBV DNA
was increased at the study discontinuation visit. HBV
flare was not observed in either arm. There was 1 patient
in the sorafenib arm who met HBV flare criteria; how-
ever, as the ALT increase occurred 40 days prior to the
increase in HBV DNA and had returned to normal range
when the HBV DNA increase was observed, this event
was not assessed to be a HBV flare. The clinical charac-
teristics of patients with HBV reactivation are shown in
Table 5.

In the HCV analysis population, incidences of HCV
reactivation and flare were comparable between the treat-
ment arms, with 16% (6/37) of patients in the atezolizum-
ab plus bevacizumab arm and 14% (3/21) of patients in
the sorafenib arm experiencing HCV reactivation (online
suppl. Table S4). Of the 6 patients with HCV reactivation,
5 continued treatment and 1 interrupted treatment due
to an adverse event of hyperbilirubinemia prior to HCV
reactivation. In the sorafenib arm, 1 patient continued
treatment and 2 discontinued treatment due to disease
progression. Of these 9 patients with HCV reactivation, 1
patient from the atezolizumab plus bevacizumab arm had
HCV RNA of 25 IU/mL on Cycle 5 and became negative
on Cycle 9, while the remaining 8 patients had highest
HCV RNA measurement at the time of the last test. There
were no instances of HCV flare in the atezolizumab plus
bevacizumab arm. In the sorafenib arm, 2 patients met
the HCV flare criteria, but 1 of those patients experienced
ALT increase 40 days prior to the increase in HCV RNA,

Hsu/Ducreux/Zhu/Qin/Ikeda/Kim/Galle/
Finn/Chen/Ma/Hu/Li/Cheng



which had returned to within the normal range by the
time the HCV RNA increase had occurred. Therefore,
this event was not assessed to be HCV flare. The clinical
characteristics of patients with HCV reactivation are
shown in Table 6.

In both treatment arms, no hepatic adverse events and
no cases of liver failure occurred in patients who had HBV
or HCV reactivation. Additionally, no patient discontin-
ued the study treatment due to HBV or HCV reactivation.
No patient who had HBV or HCV reactivation received
steroid treatment for an immune-related adverse event.

Discussion

The IMbravel50 trial demonstrated that atezolizumab
plus bevacizumab resulted in statistically significant and
clinically meaningful improvements in overall survival
and progression-free survival versus sorafenib, establish-
ing this combination as the standard of care for first-line
treatment for patients with unresectable HCC [4]. Addi-
tionally, atezolizumab plus bevacizumab demonstrated a
survival benefit versus sorafenib in both patients with
HBV-related HCC (HR, 0.51; 95% CI, 0.32-0.81) and
HCV-related HCC (HR, 0.43; 95% CI, 0.22-0.87) [4].
Here, using IMbravel50 patient data, we show that the
safety profile of atezolizumab and bevacizumab was com-
parable between patients with and without HBV or HCV
infection, with no evidence to suggest an increased risk
for viral reactivation or hepatitis flare.

The overall safety profile of atezolizumab plus bevaci-
zumab was generally consistent between the safety popu-
lation and the HBV and HCV analysis populations. In the
safety population, serious adverse events were more fre-
quent with atezolizumab plus bevacizumab compared
with sorafenib, yet no specific events were responsible for
the overall increased rate and treatment exposure was
higher with atezolizumab plus bevacizumab versus
sorafenib [4]. In the HCV analysis population, there was
a trend in both treatment arms of increased Grade 3/4
AEs, serious AEs, and AEs leading to withdrawal of treat-
ment compared with the HBV analysis population.
Among patients treated with sorafenib, those with HCV
infection had a higher rate of treatment-related Grade 3/4
AEs versus those with HBV infection, but this difference
was not apparent among Grade 3/4 AEs related to treat-
ment in the atezolizumab plus bevacizumab arm.

There was no difference in the frequency of hepatic
adverse events between the two treatment arms in the
safety population and the HBV and HCV analysis popu-

Unresectable HCC and HBV or HCV in
IMbravel50
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lations. The similar incidence of hepatic adverse events
should be evaluated in the context of different treatment
exposures, as atezolizumab and bevacizumab exposures
were more than double those of sorafenib in the safety
population without a proportional increase in hepatic
AEs. A systemic review of patients with advanced cancer
treated with immune checkpoint inhibitors found that
AEs related to liver function occurred in 22% of virally
infected patients, with a numerically increased rate in
HCV-infected (30%) versus HBV-infected (13%) patients
[24]. In contrast, in this study, the rate of AEs related to
laboratory abnormalities was more similar between the
HCV and HBYV analysis populations. Overall, transami-
nase increases were the most frequent AEs related to lab-
oratory abnormalities here, with increased AST occur-
ring in 19% and increased ALT occurring in 14% of pa-
tients [4]. This is similar to the rates observed in the
Check-Mate-040 (nivolumab), KEYNOTE-224 and
KEYNOTE-240 (pembrolizumab), and Chinese Phase 2
(camrelizumab) clinical trials, where the number of all
patients with laboratory abnormalities ranged from 10%
to 25% [13-15, 25]. Of note, in this study, there were no
hepatic AEs reported in patients who experienced HBV
or HCV reactivation.

A separate analysis of the IMbravel50 trial reported
that among patients treated with atezolizumab plus beva-
cizumab, the median time to onset of the first hepatic AE
was 1.6 months (range 0-11.8) with a median duration of
2.1 months (range 0.1 + to 14.1+) [26]. Here we report the
exposure-adjusted onset of hepatic AEs. The rate of he-
patic AEs was highest early in treatment for both arms but
was more pronounced in the sorafenib arm, including
those related to laboratory abnormalities. This did not
correspond to an increased rate of discontinuations due
to AE in the sorafenib arm, but treatment exposure was
considerably lower in the sorafenib arm. This may have
been due to faster disease progression on sorafenib or the
high rate of AEs leading to dose modification or interrup-
tion of sorafenib [4].

There are limited data on the HBV and HCV reactiva-
tion rates in clinical trials of patients treated with PD-L1/
PD-1 inhibitors, as these patients are excluded in many
cases; however, overall, it appears to be rare. In this study,
2% of the 108 patients in the HBV analysis population
treated with atezolizumab plus bevacizumab experienced
HBV reactivation, and none had a hepatitis flare. This is
in line with the Check-Mate-040 and KEYNOTE-224 tri-
als, where there were 51 and 22 patients with HBV infec-
tion, respectively, and none experienced HBV reactiva-
tion, although patients were required to take antiviral

54 Liver Cancer 2023;12:44-56
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treatment to achieve a viral load of <100 IU/mL at base-
line [13, 14]. Here, in the HCV analysis population treat-
ed with atezolizumab plus bevacizumab, 16% of 37 pa-
tients experienced HCV reactivation, and none had a
hepatitis flare. The Check-Mate-040 trial had 50 HCV-
infected patients and KEYNOTE-224 had 26, with no cas-
es of HCV reactivation. While the Chinese camrelizumab
study did not report reactivation rates, 46 of 181 HBV-
infected patients experienced an increase in HBV DNA
concentration during the study period with none of the
HBV surface antigen-negative patients converted to sur-
face antigen-positive [15]. The risk for HBV reactivation
may be higher in the real-world setting, however. In a
Chinese cohort of 114 HBV-infected patients with cancer
treated with PD-L1/PD-1 inhibitors, 5% of patients expe-
rienced reactivation, with the lack of antiviral prophy-
laxis being the only significant risk factor [18]. Similarly,
in a systemic review of patients with advanced-stage can-
cer treated with immune checkpoint inhibitors, 2 of 89
(9%) HBV-infected patients experienced viral load in-
creases leading to viral hepatitis, both of whom did not
receive antiviral treatment [24]. In contrast, among the 89
HCV-infected patients not receiving antiviral therapy,
there was 1 case of increased viral load [24]. All together,
these studies suggest that the risk of HBV or HCV reacti-
vation in patients treated with PD-L1/PD-1 inhibitors is
low and that prophylactic viral treatment can help reduce
the risk of HBV or HCV reactivation further. Of note,
steroid treatment is associated with increased risk of HBV
reactivation [27] and though evidence does not support
an association for HCV reactivation, increased HCV viral
replication has been observed in patients treated with im-
munosuppressive therapy or systemic chemotherapy
[19]. In this study, no patients with HBV or HCV reacti-
vation had been treated with steroids for an immune-re-
lated adverse event, though numbers may be too small to
draw significant conclusions.

This study was an exploratory, post hoc analysis of the
IMbravel50 trial and should be interpreted with some
caution. The IMbravel50 trial, like most of the new drug
clinical trials for unresectable HCC, excluded patients
with advanced liver disease (Child-Pugh B or C), high vi-
ralload at entry for patients with HBV infection, or HBV/
HCV coinfections. Because of these criteria, the study re-
sults may not be generalizable to the real-world patient
population. The interval of viral load examinations was
12 weeks, so some instances of viral reactivation may be
missed. Although patients with HBV infection were re-
quired to receive antiviral therapy during study drug
treatment, the data on adherence to antiviral therapy
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were not available in the trial database. Therefore, the risk
of HBV reactivation under antiviral prophylaxis, theo-
retically a rare event, could not be defined and may not
be negligible. Finally, the differential diagnosis between
hepatitis inducted by viral reactivation and other liver-
related adverse events, such as immune-related hepatitis,
was sometimes difficult.

In conclusion, the IMbravel50 trial established at-
ezolizumab plus bevacizumab as the standard of care for
first-line treatment of patients with unresectable HCC.
Here we show that HBV- and HCV-infected patients can
be treated with this regimen with no apparent increased
risk for hepatic adverse events or viral reactivation.
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