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ABSTRACT

BACKGROUND

The combination of atezolizumab and bevacizumab showed encouraging anti-
tumor activity and safety in a phase 1b trial involving patients with unresectable
hepatocellular carcinoma.

METHODS

In a global, open-label, phase 3 trial, patients with unresectable hepatocellular
carcinoma who had not previously received systemic treatment were randomly as-
signed in a 2:1 ratio to receive either atezolizumab plus bevacizumab or sorafenib
until unacceptable toxic effects occurred or there was a loss of clinical benefit. The
coprimary end points were overall survival and progression-free survival in the
intention-to-treat population, as assessed at an independent review facility accord-
ing to Response Evaluation Criteria in Solid Tumors, version 1.1 (RECIST 1.1).

RESULTS
The intention-to-treat population included 336 patients in the atezolizumab—beva-
cizumab group and 165 patients in the sorafenib group. At the time of the pri-
mary analysis (August 29, 2019), the hazard ratio for death with atezolizumab—
bevacizumab as compared with sorafenib was 0.58 (95% confidence interval [CI],
0.42 to 0.79; P<0.001). Overall survival at 12 months was 67.2% (95% CI, 61.3 to
73.1) with atezolizumab—bevacizumab and 54.6% (95% CI, 45.2 to 64.0) with
sorafenib. Median progression-free survival was 6.8 months (95% CI, 5.7 to 8.3)
and 4.3 months (95% CI, 4.0 to 5.6) in the respective groups (hazard ratio for
disease progression or death, 0.59; 95% CI, 0.47 to 0.76; P<0.001). Grade 3 or 4
adverse events occurred in 56.5% of 329 patients who received at least one dose of
atezolizumab-bevacizumab and in 55.1% of 156 patients who received at least one
dose of sorafenib. Grade 3 or 4 hypertension occurred in 15.2% of patients in the
atezolizumab-bevacizumab group; however, other high-grade toxic effects were
infrequent.

CONCLUSIONS
In patients with unresectable hepatocellular carcinoma, atezolizumab combined
with bevacizumab resulted in better overall and progression-free survival outcomes
than sorafenib. (Funded by F. Hoffmann-La Roche/Genentech; ClinicalTrials.gov
number, NCT03434379.)

N ENGL J MED 382;20 NEJM.ORG MAY 14, 2020

The New England Journal of Medicine

Downloaded from ngim.org at UNIVERSITY OF PITTSBURGH MEDICAL CENTER on February 23, 2021. For persona use only. No other uses without permission.

Copyright © 2020 Massachusetts Medical Society. All rights reserved.



ATEZOLIZUMAB—BEVACIZUMAB IN HEPATOCELLULAR CARCINOMA

EPATOCELLULAR CARCINOMA IS A COM-

mon cancer worldwide and a leading

cause of cancer-related death.! Although
early-stage disease may be curable by resection,
liver transplantation, or ablation,> most patients
present with unresectable disease and have a
poor prognosis.>

The multikinase inhibitors sorafenib and len-
vatinib are the approved first-line systemic treat-
ments for unresectable hepatocellular carcinoma
on the basis of studies showing modestly longer
survival with sorafenib than with placebo® and
noninferiority of lenvatinib to sorafenib.* Both
are associated with considerable side effects that
impair quality of life.

Programmed death 1 (PD-1) inhibitors have
shown promising clinical activity as second-line
treatment for hepatocellular carcinoma in phase
1/2 studies.>® However, despite being associated
with response rates in the range of 15 to 20% in
phase 3 studies of single-agent treatment in first-
and second-line settings, they did not signifi-
cantly improve overall survival.”®

Several active intrinsic immune-evasion path-
ways, including overexpression of vascular endo-
thelial growth factor (VEGF), have been linked to
the development and progression of liver can-
cer.>® Anti-VEGF therapies reduce VEGF-mediated
immunosuppression within the tumor and its
microenvironment"?* and may enhance anti—PD-1
and anti-programmed death ligand 1 (PD-L1)
efficacy by reversing VEGF-mediated immuno-
suppression and promoting T-cell infiltration in
tumors.!*1

Several cancer immunotherapies that target
the PD-L1-PD-1 pathway (i.e., checkpoint inhibi-
tors) are currently being evaluated in patients
with hepatocellular carcinoma.!® Atezolizumab
selectively targets PD-L1 to prevent interaction
with receptors PD-1 and B7-1, thus reversing T-cell
suppression.” Bevacizumab is a monoclonal anti-
body that targets VEGF,*® inhibits angiogenesis
and tumor growth,” and showed response rates
of 13 to 14% in single-agent phase 2 studies in
patients with advanced liver cancer.'®?°2> A phase
1b study of atezolizumab plus bevacizumab in
patients with untreated unresectable hepatocel-
lular carcinoma showed an acceptable side-effect
profile and promising antitumor activity, with
an objective response rate of 36% and a median
progression-free survival of 7 months.”® We con-
ducted IMbravel50, a global, multicenter, open-
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label, phase 3 randomized trial, to determine
the safety and efficacy of atezolizumab plus
bevacizumab as compared with sorafenib in
patients with unresectable hepatocellular carci-
noma who had not previously received systemic
therapy.

METHODS

PATIENTS
Eligible patients were 18 years of age or older
and had locally advanced metastatic or unresect-
able hepatocellular carcinoma (or both), with the
diagnosis confirmed by histologic or cytologic
analysis or clinical features according to the
American Association for the Study of Liver Dis-
eases criteria for patients with cirrhosis.** Eligi-
ble patients had not previously received systemic
therapy for liver cancer and had measurable dis-
ease, as defined by Response Evaluation Criteria
in Solid Tumors, version 1.1 (RECIST 1.1), that
was not amenable to curative or locoregional
therapies or that had progressed thereafter; a
performance status score of 0 or 1 on the East-
ern Cooperative Oncology Group (ECOG) scale
(scores range from 0 to 5, with higher numbers
reflecting greater disability); an A classification
on the Child-Pugh liver function scale (a three-
category scale [A, B, or C], with C indicating the
most severe compromise of liver function); and
adequate hematologic and organ function.
Among the key exclusion criteria were a his-
tory of autoimmune disease, coinfection with
hepatitis B or hepatitis C virus, and untreated or
incompletely treated esophageal or gastric vari-
ces (assessed with esophagogastroduodenoscopy
and treated according to local clinical practice)
with bleeding or high risk of bleeding. Full eli-
gibility criteria are provided in the trial protocol,
available with the full text of this article at
NEJM.org.

OVERSIGHT

F. Hoffmann-La Roche/Genentech sponsored the
trial, provided the trial drugs, and collaborated
with an academic steering committee on the
trial design and on the collection, analysis, and
interpretation of the data. IMbravel50 was con-
ducted in accordance with the International
Conference on Harmonisation guidelines for
Good Clinical Practice and the principles of the
Declaration of Helsinki. All patients gave written
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informed consent. Protocol approval was ob-
tained from the institutional review board or
ethics committee at each site. An independent
data monitoring committee reviewed unmasked
safety and trial conduct data approximately every
6 months. All drafts of the manuscript were
prepared by the authors, with editorial assis-
tance funded by the sponsor. The authors vouch
for the accuracy and completeness of the data
and for the fidelity of the trial to the protocol.

TRIAL DESIGN AND INTERVENTIONS
In this open-label, phase 3 trial, patients were
randomly assigned in a 2:1 ratio to receive atezo-
lizumab plus bevacizumab or sorafenib. Ran-
domization was performed through an interac-
tive voice-response or Web-response system in
permuted blocks, stratified by geographic region
(Asia excluding Japan vs. the rest of the world),
macrovascular invasion or extrahepatic spread of
disease (presence vs. absence), baseline alpha-
fetoprotein level (<400 vs. 2400 ng per milliliter),
and ECOG performance status (0 vs. 1).
Patients assigned to the atezolizumab-beva-
cizumab group received 1200 mg of atezolizu-
mab plus 15 mg per kilogram of body weight of
bevacizumab intravenously every 3 weeks; pa-
tients assigned to the sorafenib group received
400 mg of sorafenib orally twice daily. Patients
received their assigned drugs until unacceptable
toxic effects occurred or there was loss of clini-
cal benefit. Patients could continue treatment
beyond disease progression if the investigator
observed evidence of clinical benefit and if
symptoms and signs indicating unequivocal dis-
ease progression were absent. Dose modifica-
tions were not permitted in the atezolizumab—
bevacizumab group but were allowed in the
sorafenib group. Patients who transiently or
permanently discontinued either atezolizumab or
bevacizumab because of an adverse event were
allowed to continue taking single-agent therapy
as long as the investigator determined that there
was clinical benefit.

ASSESSMENTS

Tumors were assessed by computed tomography
or magnetic resonance imaging at baseline and
every 6 weeks until week 54 and then every
9 weeks thereafter. (Assessments and patient-
reported outcomes are described in detail in the
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Supplementary Methods section in the Supple-
mentary Appendix, available at NEJM.org.)

Safety was continuously evaluated by vital
signs and clinical laboratory test results and as-
sessment of the incidence and severity of adverse
events according to the National Cancer Institute
(NCI) Common Terminology Criteria for Adverse
Events, version 4.0. Patient-reported outcomes
were evaluated with the use of the European
Organization for Research and Treatment of
Cancer (EORTC) quality-of-life questionnaire for
cancer (EORTC QLQ-C30).

END POINTS

The coprimary end points were overall survival
(the time from randomization to death from any
cause) and progression-free survival (the time
from randomization to disease progression ac-
cording to RECIST 1.1, as assessed at an inde-
pendent review facility, or death from any cause,
whichever occurred first). Secondary end points
included the objective response rate (the percent-
age of patients with a confirmed complete or
partial response) and the duration of response
(the time from first documented complete or
partial response to disease progression or death)
according to investigator-assessed and indepen-
dently-assessed RECIST 1.1 and hepatocellular
carcinoma—-specific modified RECIST (mRECIST)*
criteria; and the time to deterioration of quality
of life, physical functioning, and role function-
ing, as reported by the patient, with deteriora-
tion defined as a decrease from baseline of 10
points or more on the EORTC QLQ-C30 main-
tained for two consecutive assessments or a de-
crease of 10 points or more in one assessment
followed by death from any cause within 3 weeks.
Safety and side-effect profiles were assessed on
the basis of the nature, frequency, and severity
of adverse events, according to NCI Common
Terminology Criteria for Adverse Events, version
4.0. The full list of end points is described in the
protocol.

STATISTICAL ANALYSIS

We estimated that a sample size of 480 patients,
targeting 312 deaths, would provide 80% power
to detect a hazard ratio for overall survival of
0.71 favoring atezolizumab-bevacizumab over
sorafenib using a log-rank test at a two-sided
0.048 significance level. The two-sided signifi-
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cance level for progression-free survival was 0.002.
The overall type I error (0.05) was controlled
through the use of a graphical approach®** (see
the protocol and the Supplementary Methods
and Fig. S1 in the Supplementary Appendix).
Independently-assessed objective response rates,
according to RECIST 1.1 and hepatocellular car-
cinoma-specific mRECIST, were also part of the
statistical testing hierarchy.

One analysis of progression-free survival, two
interim analyses, and a final analysis of overall
survival were planned. The primary analysis was
to be conducted after approximately 308 occur-
rences of disease progression or death, and the
first interim analysis of overall survival was
planned to occur at the same time. By August
29, 2019, a total of 306 instances of disease pro-
gression or death, including 161 deaths, had
occurred. On the basis of the observed number
of deaths, the multiplicity-adjusted, two-sided
alpha level for the first interim analysis of over-
all survival was 0.0033.

Efficacy was assessed in all patients who had
been randomly assigned to treatment (the inten-
tion-to-treat population). Both overall and pro-
gression-free survival were compared between
treatment groups with the use of a stratified
log-rank test, and hazard ratios for disease pro-
gression or death were estimated with a strati-
fied Cox proportional-hazards model. Kaplan—
Meier analysis was applied to overall and
progression-free survival, duration of response
(in patients who had confirmed response), and
time to deterioration for patientreported out-
comes. Confirmed response rates were compared
between treatment groups with the stratified
Cochran—-Mantel-Haenszel test. The randomiza-
tion stratification factors were applied to all
stratified efficacy analyses except ECOG perfor-
mance status. Patients included in safety evalua-
tions were those who had received at least one
dose of trial treatment.

RESULTS

PATIENTS AND TREATMENT

Between March 15, 2018, and January 30, 2019,
a total of 501 patients at 111 sites in 17 countries
(Table S1) were randomly assigned to receive
atezolizumab plus bevacizumab (336 patients)
or sorafenib (165 patients) and were included in

the intention-to-treat population (Fig. S2). Base-
line characteristics were generally well balanced
between treatment groups (Table 1, and Table S2).
Follow-up therapies are summarized in Table S3.

EFFICACY

As of the date of clinical data cutoff (August 29,
2019), the median duration of follow-up was 8.6
months (8.9 months in the atezolizumab-beva-
cizumab group and 8.1 months in the sorafenib
group). A total of 96 patients (28.6%) in the atezo-
lizumab-bevacizumab group and 65 (39.4%) in
the sorafenib group died (stratified hazard ratio
for death, 0.58; 95% confidence interval [CI],
0.42 to 0.79; P<0.001) (Fig. 1A). Overall survival
was significantly longer with atezolizumab-
bevacizumab; the estimated rates of survival at
6 months and 12 months were 84.8% (95% CI,
80.9 to 88.7) and 67.2% (95% CI, 61.3 to 73.1),
respectively, in the atezolizumab-bevacizumab
group and 72.2% (95% CI, 65.1 to 79.4) and
54.6% (95% CI, 45.2 to 64.0) in the sorafenib
group.

A total of 197 patients (58.6%) receiving atezo-
lizumab—-bevacizumab and 109 patients (66.1%)
receiving sorafenib had disease progression or
died. Progression-free survival was significantly
longer with atezolizumab—-bevacizumab than
with sorafenib (median, 6.8 months [95% CI,
5.7 to 8.3] vs. 4.3 months [95% CI, 4.0 to 5.6];
stratified hazard ratio for progression or death,
0.59; 95% CI, 0.47 to 0.76; P<0.001) (Fig. 1B).
Progression-free survival at 6 months was 54.5%
in the atezolizumab-bevacizumab group and
37.2% in the sorafenib group.

Given that results for progression-free survival
were statistically significant, objective response
rates were sequentially tested (Table 2). The con-
firmed objective response rates were 27.3% (95%
CI, 22.5 to 32.5) with atezolizumab—bevacizumab
and 11.9% (95% CI, 7.4 to 18.0) with sorafenib,
according to independent assessment with RECIST
1.1 (P<0.001), and 33.2% (95% CI, 28.1 to 38.6)
and 13.3% (95% CI, 8.4 to 19.6), respectively,
according to hepatocellular carcinoma-specific
mRECIST (P<0.001). Eighteen patients (5.5%) in
the atezolizumab-bevacizumab group, as com-
pared with no patients in the sorafenib treat-
ment group, had a complete response. The dis-
ease control rate (objective response plus stable
disease) was 73.6% with atezolizumab—bevacizu-
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Table 1. Patient Characteristics at Baseline.*
Atezolizumab—Bevacizumab Sorafenib

Variable (N=336) (N=165)
Median age (IQR) — yr 64 (56-71) 66 (59-71)
Male sex — no. (%) 277 (82) 137 (83)
Geographic region — no. (%)

Asia, excluding Japan 133 (40) 68 (41)

Rest of the world 203 (60) 97 (59)
ECOG performance status score — no. (%)%

0 209 (62) 103 (62)

1 127 (38) 62 (38)
Child—Pugh classification — no./total no. (%)§

A5 239/333 (72) 121/165 (73)

A6 94/333 (28) 44/165 (27)
Barcelona Clinic liver cancer stage — no. (%)9

A 8 (2) 6 (4)

B 52 (15) 26 (16)

c 276 (82) 133 (81)
Alpha-fetoprotein =400 ng per milliliter — no. (%) 126 (38) 61 (37)
Presence of macrovascular invasion, extrahepatic spread, 258 (77) 120 (73)

or both — no. (%)

Macrovascular invasion 129 (38) 71 (43)

Extrahepatic spread 212 (63) 93 (56)
Varices — no. (%)

Present at baseline 88 (26) 43 (26)

Treated at baseline 36 (11) 23 (14)
Cause of hepatocellular carcinoma — no. (%)

Hepatitis B 164 (49) 76 (46)

Hepatitis C 72 (21) 36 (22)

Nonviral| 100 (30) 53 (32)
Prior local therapy for hepatocellular carcinoma — no. (%) 161 (48) 85 (52)

* Percentages may not total 100 because of rounding. IQR denotes interquartile range.

T The rest of the world includes the United States, Australia, New Zealand, and Japan.

i Eastern Cooperative Oncology Group (ECOG) scores range from 0 to 5, with higher numbers reflecting greater disability.

§ The Child—Pugh liver function scale is a three-category scale (A, with scores of 5 or 6, indicating good hepatic function;
B, with scores of 7 to 9, indicating moderately impaired hepatic function; or C, with scores of 10 to 15, indicating
advanced hepatic dysfunction). Classification is determined by scoring according to the presence and severity of five
clinical measures of liver disease (encephalopathy, ascites, bilirubin levels, albumin levels, and prolonged prothrombin
time). Data shown reflect patients in Class A with scores of 5 or 6 and thus good hepatic function. Precise numeric
scores for two patients in the atezolizumab-bevacizumab group who were in Class A on the Child—Pugh scale were not
available. Data are not included for one patient in the atezolizumab-bevacizumab group whose classification was B7.

9§ The Barcelona Clinic liver cancer staging system ranks hepatocellular carcinoma in 5 stages, beginning at O (very early
stage) and progressing from A (early stage) to D (terminal stage).

| Nonviral causes include alcohol, other, and unknown non-hepatitis B and C causes.

mab and 55.3% with sorafenib (Table 2). Inves- The estimated percentage of patients with
tigator-assessed progression-free survival and duration of response longer than 6 months was
objective response rates are summarized in Ta- 87.6% in the atezolizumab-bevacizumab group
ble S4. and 59.1% in the sorafenib group. We observed

1898 N ENGLJ MED 382;20 NEJM.ORG MAY 14, 2020

The New England Journal of Medicine
Downloaded from ngim.org at UNIVERSITY OF PITTSBURGH MEDICAL CENTER on February 23, 2021. For persona use only. No other uses without permission.
Copyright © 2020 Massachusetts Medical Society. All rights reserved.



ATEZOLIZUMAB—BEVACIZUMAB IN HEPATOCELLULAR CARCINOMA

A Overall Survival
100
90
80+ Atezolizumab-bevacizumab
70+
R 60+
B 50 L TTTTW L No. of Events/ Median Overall  Overall
% No. of Patients Survival Survival
3 407 Sorafenib (%) (95% CI) at 6 Mo
304 mo %
20- Atezolizumab—  96/336 (28.6) NE 34.8
104 Bevacizumab
Sorafenib 65/165 (39.4) 13.2 (10.4-NE) 722
0 T T T T T T T T T T T T T T T T 1
001 2 3 4 5 6 7 8 35 10111213 14151617 Stratified hazard ratio for death, 0.58
Months (95% Cl, 0.42-0.79)
P<0.001
No. at Risk <
Atezolizumab— 336 329 320 312 302 288 275 255 222 165 118 87 64 40 20 11 3 NE
bevacizumab
Sorafenib 165 157 143 132 127 118 105 94 86 60 45 33 24 16 7 3 1 NE
B Survival without Disease Progression
g 100+
< 90
3 80~
D .
5 70+ Atezolizumab-bevacizumab Median
5 6o Progression- Progression-
@ No. of Events/ free free
U e i el No. of Patients Survival Survival
& 40 (%) (95% Cl) at 6 Mo
2‘, 304 mo %
g 204 . Atezolizumab— 197/336 (58.6) 6.8 (5.7-8.3) 54.5
& Sorafenib Bevacizumab
S 107 Sorafenib 109/165 (66.1) 4.3 (4.0-5.6) 37.2
z 0 T T T T T T T T T T T T T T 1
0 1 2 3 4 5 6 7 8& 9 1011 12 13 14 15 Stratified hazard ratio for progression or death,
Months 0.59 (95% Cl, 0.47-0.76)
P<0.001
No. at Risk
Atezolizumab— 336 322 270 243 232 201 169 137 120 74 50 46 34 11 7 NE
bevacizumab
Sorafenib 165 148 109 84 80 57 44 34 27 15 9 4 2 1 1 NE
Figure 1. Kaplan—Meier Analysis of Overall and Progression-free Survival.
Shown are Kaplan—Meier estimates of overall survival (Panel A) and progression-free survival (Panel B), as assessed at an independent
review facility according to Response Evaluation Criteria in Solid Tumors, version 1.1, for patients in the intention-to-treat population.
Stratified hazard ratios for progression or death are reported, along with P values. The two-sided P-value boundary calculated on the
basis of 161 deaths is 0.0033. Randomization was performed through an interactive voice-response or Web-response system, and fac-
tors included in the stratified P value and Cox model were geographic region (Asia [excluding Japan] vs. the rest of the world), alpha-
fetoprotein level at baseline (<400 ng per milliliter vs. 2400 ng per milliliter), and macrovascular invasion, extrahepatic spread, or both
(yes vs. no). Tick marks indicate censored data. Cl denotes confidence interval, and NE could not be evaluated.

similar durations of response using hepatocel-
lular carcinoma-specific mRECIST (Table 2). The
overall survival benefit and progression-free sur-
vival benefit with atezolizumab-bevacizumab as
compared with sorafenib were generally consis-
tent across the clinically relevant subgroups ana-
lyzed (Fig. S3).
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For patient-reported outcomes, compliance
with the EORTC QLQ-C30 questionnaire (de-
fined as completion of at least one question) in
the intention-to-treat population was at least
93% from baseline until treatment cycle 17 (56
patients at week 51), and was at least 80% there-
after until treatment was discontinued. Treatment
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Figure 2. Kaplan—Meier Analysis of Time to Deterioration of Quality of Life.
Shown are Kaplan—Meier estimates of the time to deterioration in quality of life in the intention-to-treat population.

with atezolizumab-bevacizumab delayed deterio-
ration of patient-reported quality of life (median
time to deterioration, 11.2 months with atezo-
lizumab-bevacizumab vs. 3.6 months with sora-
fenib; hazard ratio, 0.63; 95% CI, 0.46 to 0.85)
(Fig. 2), physical functioning (median time to
deterioration, 13.1 months vs. 4.9 months; haz-
ard ratio, 0.53; 95% CI, 0.39 to 0.73), and role
functioning (median time to deterioration, 9.1
months vs. 3.6 months; hazard ratio, 0.62; 95%
CI, 0.46 to 0.84) (Fig. S4).

SAFETY

A total of 485 patients received at least one dose
of trial treatment (329 received atezolizumab—
bevacizumab and 156 received sorafenib) and
were included in safety analyses. The median
duration of treatment was 7.4 months with atezo-
lizumab, 6.9 months with bevacizumab, and 2.8
months with sorafenib. The mean (xSD) dose
intensity was 95+7% for atezolizumab, 93+10%
for bevacizumab, and 84+20% for sorafenib; the
respective median dose intensities were 98%
(range, 54 to 104), 97% (range, 44 to 104), and
96% (range, 27 to 100).

Adverse events of any grade regardless of
causality were reported by 323 patients (98.2%)
who received atezolizumab-bevacizumab and
by 154 patients (98.7%) who received sorafenib
(Tables 3 and 4, and Table S5). Grade 5 events

occurred in 15 patients (4.6%) in the atezolizu-
mab-bevacizumab group and in 9 patients (5.8%)
in the sorafenib group. Serious adverse events
occurred more frequently with atezolizumab—
bevacizumab (125 patients [38.0%]) than with
sorafenib (48 patients [30.8%]). No specific events
were responsible for the increased incidence of
serious adverse events in the atezolizumab—beva-
cizumab group. No serious adverse events with
a difference between the treatment groups of 2%
or more were noted. The most common grade 3
or 4 event with atezolizumab—bevacizumab was
hypertension (15.2%), a finding consistent with
the known safety profile of bevacizumab. Treat-
ment-related events that occurred in at least 10%
of patients (or grade 3 or 4 events that occurred
in 22%) are listed in Table S6. The percentage of
patients who discontinued any treatment com-
ponent because of adverse events was 15.5% in
the atezolizumab-bevacizumab group (7% dis-
continued both components) and 10.3% in the
sorafenib group (Table 3). Adverse events lead-
ing to dose modification or interruption oc-
curred in 49.5% of patients who were receiving
atezolizumab-bevacizumab and in 60.9% who
were receiving sorafenib (Table 3). (Adverse
events leading to treatment discontinuation and
all-cause adverse events of special interest in
patients receiving atezolizumab or bevacizumab
are listed in Table S7 and Table S8, respectively.)
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Table 3. Adverse Events from Any Cause.

Variable

Patients with an adverse event from any cause

Grade 3 or 4 event*

Grade 5 event7

Serious adverse event

Adverse event leading to withdrawal from any trial drug

Withdrawal from atezolizumab-bevacizumab

Dose interruption of any trial treatment

Dose modification of sorafenib

Adverse event leading to dose modification or interruption of any trial drug

Atezolizumab—
Bevacizumab Sorafenib
(N=329) (N=156)

number (percent)

323 (98.2) 154 (98.7)
86 (56.5) 86 (55.1)
15 (4.6) 9(5.8)
125 (38.0) 48 (30.8)
1(15.5) 16 (10.3)
23 (7.0) —
163 (49.5) 95 (60.9)
163 (49.5) 64 (41.0)
= 58 (37.2)

* Numbers represent the highest grades assigned.

T Grade 5 events in the atezolizumab-bevacizumab group included gastrointestinal hemorrhage (in 3 patients), pneumo-
nia (in 2 patients), empyema, gastric ulcer perforation, abnormal hepatic function, liver injury, multiple-organ dysfunc-
tion syndrome, esophageal varices hemorrhage, subarachnoid hemorrhage, respiratory distress, sepsis, and cardiac
arrest (in 1 patient each); grade 5 events in the sorafenib group included death (in 2 patients), hepatic cirrhosis (in
2 patients), cardiac arrest, cardiac failure, general physical health deterioration, hepatitis E, and peritoneal hemorrhage

(in 1 patient each).

DISCUSSION

The IMbrave150 trial showed significantly better
overall survival and progression-free survival
outcomes with atezolizumab plus bevacizumab
than with sorafenib in patients with unresect-
able hepatocellular carcinoma who had received
no previous systemic treatment. This benefit was
generally consistent across clinical subgroups
and confirms previous phase 1b findings that
showed the clinical benefit of targeting both
angiogenesis and PD-L1 signaling in unresect-
able liver cancer.” The early separation of the
Kaplan—Meier curves for overall survival was
maintained over time despite a higher propor-
tion of patients in the sorafenib group receiving
subsequent systemic therapy, including immuno-
therapy. In addition, the trial population included
a subgroup of particularly high-risk patients.
Approximately 40% of patients had macrovascu-
lar invasion. The trial also included patients who
had macrovascular invasion of the main portal
trunk or the portal vein branch contralateral to
the primarily involved lobe, bile duct invasion, or
at least 50% hepatic involvement (or any combi-
nation of these three features) — patients who
were excluded from other contemporary phase 3
trials of treatment for hepatocellular carcinoma.*’

N ENGL J MED 382;20

The 42% lower hazard of death and the sig-
nificantly longer overall survival with atezolizu-
mab-bevacizumab than with sorafenib in the
IMbrave150 trial is underpinned by a 2.5-month
increase in median progression-free survival, a
corresponding 41% decrease in the hazard of
disease progression or death, and a response
rate of 27.3%, as well as the fact that 88% of
patients who had a response (complete or par-
tial) continued to have a response at 6 months.
Furthermore, in the atezolizumab-bevacizumab
group, the median time to deterioration in qual-
ity of life and functioning was markedly longer
than the median progression-free survival, but
this difference was not observed in the sorafenib
group. The median duration of sorafenib treat-
ment (2.8 months) was consistent with the me-
dian progression-free survival as assessed by the
investigators (Table S4), because treatment deci-
sions were made by the investigators according
to their assessments of tumor responses.

The spectrum, incidence, and severity of ad-
verse events observed with the combination of
atezolizumab and bevacizumab were consistent
with the known safety profile of each agent and
the underlying disease. Approximately 15% of
patients in the atezolizumab-bevacizumab group
discontinued treatment owing to adverse events,

NEJM.ORG MAY 14, 2020

The New England Journal of Medicine

Downloaded from ngim.org at UNIVERSITY OF PITTSBURGH MEDICAL CENTER on February 23, 2021. For persona use only. No other uses without permission.

Copyright © 2020 Massachusetts Medical Society. All rights reserved.



ATEZOLIZUMAB—BEVACIZUMAB IN HEPATOCELLULAR CARCINOMA

Table 4. Adverse Events with an Incidence of More Than 10% in Either Group.
Event Atezolizumab—Bevacizumab Sorafenib
(N=329) (N=156)
Any Grade Grade 3 or 4 Any Grade Grade 3 or 4
number (percent)
Hypertension 98 (29.8) 50 (15.2) 38 (24.4) 19 (12.2)
Fatigue 67 (20.4) 8 (2.4) 29 (18.6) 5(3.2)
Proteinuria 66 (20.1) 10 (3.0) 11 (7.1) 1(0.6)
Aspartate aminotransferase increase 64 (19.5) 23 (7.0) 26 (16.7) 8(5.1)
Pruritus 64 (19.5) 0 15 (9.6) 0
Diarrhea 62 (18.8) 6 (1.8) 77 (49.4) 8 (5.1)
Decreased appetite 58 (17.6) 4(1.2) 38 (24.4) 6 (3.8)
Pyrexia 59 (17.9) 4(1.2) 15 (9.6) 2(13)
Alanine aminotransferase increase 46 (14.0) 12 (3.6) 14 (9.0) 2 (1.3)
Constipation 44 (13.4) 0 22 (14.1) 0
Blood bilirubin increase 43 (13.1) 8 (2.4) 2 (14 1) 10 (6.4)
Rash 41 (12.5) 0 7 (17.3) 4(2.6)
Abdominal pain 40 (12.2) 4(1.2) (17 3) 4(2.6)
Nausea 40 (12.2) 1(0.3) 5 (16.0) 1(0.6)
Cough 39 (11.9) 0 5 (9.6) 1(0.6)
Infusion-related reaction 37 (11.2) 8 (2.4) 0 0
Weight decrease 37 (11.2) 0 15 (9.6) 1(0.6)
Platelet count decrease 35 (10.6) 11 (3.3) 18 (11.5) 2 (1.3)
Epistaxis 34 (10.3) 0 7 (4.5) 1(0.6)
Asthenia 22 (6.7) 1(0.3) 21 (13.5) 4(2.6)
Alopecia 4(1.2) 0 22 (14.1) 0
Palmar—plantar erythrodysesthesia 3 (0.9) 0 75 (48.1) 13 (8.3)
syndrome

as compared with 10% of patients in the sora-
fenib group. Gastrointestinal disorders were the
most common reason for discontinuation in the
atezolizumab-bevacizumab group, as expected in
patients with liver cancer and underlying cirrho-
sis. Bleeding (including fatal events) is a known
adverse reaction to bevacizumab, and upper
gastrointestinal bleeding is a common and life-
threatening complication in patients with cir-
rhosis and hepatocellular carcinoma. In this trial,
patients had to be evaluated for the presence of
varices before enrollment, and varices of any
size were assessed and treated as needed accord-
ing to local standards of care. Overall, the inci-
dence of upper gastrointestinal bleeding ob-
served in the atezolizumab-bevacizumab group
was 7% (as compared with 4.5% in the sorafenib

N ENGL J MED 382;20

group), which is consistent with historical data
in other trials of bevacizumab for hepatocellular
carcinoma.?*

Previous studies of single-agent checkpoint
inhibitors failed to show a survival benefit in
patients with hepatocellular carcinoma.”® The
randomized portion of the phase 1b study
G030140 showed significantly better progression-
free survival outcomes with atezolizumab plus
bevacizumab than with monotherapy with atezo-
lizumab,” which suggests that both atezolizu-
mab and bevacizumab contribute to the overall
treatment benefit of the combination in patients
with hepatocellular carcinoma.

In patients with previously untreated meta-
static renal cell carcinoma, PD-L1 positivity has
been shown to be associated with longer pro-
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gression-free survival in patients who receive the
combination of atezolizumab and bevacizumab
than in patients who receive sunitinib.?® How-
ever, the predictive value of PD-L1 status for the
efficacy of PD-L1 and PD-1 inhibitors or combi-
nation therapies has not been clearly shown in
the case of hepatocellular carcinoma.>®* Further
tissue or blood-based biomarker analyses (or
both) will need to be conducted to identify bio-
markers of response and to determine the patients
who would benefit most from atezolizumab-
bevacizumab therapy.

The trial has several limitations. The open-
label design was used to spare patients from two
placebo infusions. To minimize the potential bias
associated with the open-label design, a blinded
independent review of imaging for progression-
free survival was selected for the coprimary end
point. The trial was conducted in a patient popu-
lation that had preserved liver function (Child—
Pugh class A) and a decreased risk of variceal
bleeding. The safety of the combination in a
broader population warrants further study.

In conclusion, treatment with atezolizumab
plus bevacizumab was associated with signifi-
cantly better overall survival and progression-free
survival outcomes than sorafenib in patients with
advanced unresectable hepatocellular carcinoma
not previously treated with systemic therapy.
Serious toxic effects were noted in 38% of the
patients who received the combination therapy;
however, no new or unexpected toxic effects
were observed. The combination therapy also re-
sulted in a longer time to deterioration of patient-
reported quality of life and functioning than
sorafenib.
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