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abstract

PURPOSE Atezolizumab plus bevacizumab treatment is a first-line therapy for unresectable hepatocellular
carcinoma (HCC) worldwide. The efficacy, safety, and patient-reported outcomes (PROs) of HCC in Thailand
have not yet been reported. This study aimed to evaluate the efficacy, safety, and PROs of atezolizumab plus
bevacizumab.

MATERIALS AND METHODS From September 2020 to August 2021, 30 patients with unresectable HCC who met
the inclusion criteria of atezolizumab plus bevacizumab as first-line treatment were enrolled. Analysis was
assessed for progression-free survival, overall survival, adverse events (AEs), and quality of life (QoL).

RESULTS The median progression-free survival and overall survival periods were 6.7 and 10.2 months, re-
spectively. The disease control rate was 63.3%. The frequent AEs were proteinuria, hypertension, and hepatitis.
Serious AEs included gastrointestinal bleeding, but none of the patients died from serious AEs. The discon-
tinuation rate was 23.3%, and the median number of treatment cycles was 10.5 cycles. In total, 23.3% of the
patients continued treatment after 1 year of therapy. The global health status/QoL and physical function scores
showed less deterioration at baseline than at 3 and 6 months (median scores = 76.7, 71.6, and 64.1 in QoL and
84.7, 79.6, and 79.0 in physical function, respectively). The HCC18 symptom score index data showed a slow
progression of symptom scores from baseline to 3 and 6 months (12.7, 19.6, and 22.3, respectively).

CONCLUSION This study demonstrates that atezolizumab plus bevacizumab is effective and has a safety profile
comparable with that of previous studies as first-line therapy for unresectable HCC in a real-world setting and in
Thai populations. Data on PROs also demonstrate benefits in terms of patients’ QoL and symptoms.
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INTRODUCTION

Hepatocellular carcinoma (HCC) is the most common
cancer of primary liver malignancy and the leading
cause of mortality in patients with cancer worldwide,
including the Asia-Pacific region, with approximately
800,000 deaths annually.1 HCC arises predominantly
from liver cirrhosis but can also be diagnosed in pa-
tients with chronic hepatitis B or nonalcoholic stea-
tohepatitis (NASH) who carry metabolic and genomic
factors.2,3 Screening protocols (), advanced diagnostic
tools, and curative therapies for HCC have been de-
veloped over the past decade. Overall survival (OS)
remains poor in advanced-stage or unresectable HCC.
Numerous randomized controlled clinical studies have
been conducted to assess the effectiveness of treat-
ments for advanced HCC.4 Historical studies have
been conducted to demonstrate the efficacy of cancer

chemotherapy as a single agent or in combination.
However, this class of cancer therapy has had no
proven benefits on OS in advanced-stage HCC.5,6

Sorafenib, a multityrosine kinase inhibitor with anti-
angiogenic effects, has shown a survival benefit and
has been established as a first-line systemic therapy
for patients with advanced HCC or progression from
locoregional therapy since 2007.7

New systemic treatments for advanced HCC as first-
and second-line systemic treatments have increased
in recent years.8 Moreover, these new agents have
been approved for advanced-stage HCC and have
indicated a cumulative median OS with good liver
function and quality of life (QoL). The combination
therapy of atezolizumab, a monoclonal antibody tar-
geting programmed death ligand-1, and bevacizumab,
a monoclonal antibody against vascular endothelial
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growth factor, as a first-line treatment for advanced HCC
compared with sorafenib revealed a significantly prolonged
progression-free survival (PFS), OS, and slow deterioration
of QoL in a phase III study.9 To date, combination therapies
with atezolizumab plus bevacizumab have changed the
paradigm of the standard of care in advanced HCC.

This study aimed to evaluate the overall therapeutic out-
comes, safety, and patient-reported outcomes (PROs) of
the initial experience of atezolizumab plus bevacizumab for
advanced or unresectable HCC as first-line therapy by
assessing a prospective cohort of Thai patients with HCC in
a real-world clinical practice setting.

MATERIALS AND METHODS

Study Design and Patients

This prospective clinical study evaluated 30 patients with
advanced-stage or unresectable HCC treated with atezo-
lizumab plus bevacizumab between September 2020 and
August 2021. This was a multicenter study from 10 in-
stitutes in Thailand. Patients who met the inclusion criteria
for atezolizumab plus bevacizumab as the first-line
treatment were enrolled in this study. The inclusion cri-
teria were as follows: HCC diagnosed by radiological
evaluation using dynamic imaging, such as computed
tomography or magnetic resonance imaging, combined
with serum tests for tumor markers or pathologic confir-
mation, age older than 18 years, Barcelona Clinic
Liver Cancer stage C or failure to locoregional therapy,
Child–Turcotte–Pugh (CTP) score 5-6 (only class A), and
Eastern Cooperative Oncology Group Performance Status
(PS) score 0-2. All patients were evaluated for esophageal
and gastric varices in an upper gastrointestinal study.
When detected or if high-risk bleeding was present, the
patient was treated according to the local clinical practice
before starting treatment. Among the key exclusion criteria
were patients with a known history of autoimmune disease,
uncontrolled, or untreated hepatitis B or C, and varices

(esophageal and gastric varices). Full eligibility criteria are
provided in the Protocol.

The baseline characteristics, therapeutic responses, radio-
logical findings, adverse events (AEs), and PROs were an-
alyzed. Clinical characteristics, including sex, age, HCC
etiology, laboratory test results, CTP score, alpha-fetoprotein
(AFP) level, tumor size, and previous treatment history, were
collected.

Treatment Protocol

Patients received 1,200 mg of atezolizumab plus 15 mg/kg
of bevacizumab once daily intravenously every 3 weeks. All
patients received the treatment until disease progression or
unacceptable AEs. Treatment could continue even beyond
tumor progression if a clinical benefit was observed. Pa-
tients who developed AEs were allowed to reduce the dose
or continue receiving monotherapy with either atezolizu-
mab or bevacizumab according to the toxicity profile.

Evaluation of Therapeutic Response, Safety Profile,

Quality of Life, and Follow-Up Schedule

Tumor response was assessed in terms of PFS and OS.
PFS, defined as time from screening to the first occurrence
of disease progression or death from any cause (whichever
occurs first), and OS, defined as time for screening to death
from any cause. Response was assessed using computed
tomography or magnetic resonance imaging every 8-
12 weeks after the initiation of treatment. The response was
evaluated according to the Response Evaluation Criteria in
Solid Tumors (RECIST) v1.110 through an independent
investigation review. Objective response rate (ORR) was
assessed as complete response and partial response.
Disease control rate (DCR) was assessed by ORR and
stable disease (SD).

AEs were assessed using the National Cancer Institute
Common Terminology Criteria for Adverse Events version
4.0. AEs were recorded during every cycle of therapy.
Treatment was interrupted when any AEs were grade 3 or

CONTEXT
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10.2 months that is comparable with pivotal study. Safety profile with patient-reported outcomes also demonstrated
manageable and quality-of-life outcomes.

Relevance
This combination therapy is effective for treatment unresectable HCC in Thailand. Although, a country with limited resources

and/or budget might lead to poor outcomes of treatment compared with worldwide nation, effective systemic therapy can
improve survival and quality of life, which this information may help to set policy of guideline treatment.
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higher or unacceptable AEs were grade 2. The interruption
of treatment was observed until AEs recovered to an ac-
ceptable grade and then continuous treatment was
allowed.

QoL was assessed using a specific questionnaire for cancer
and HCC using the EuroQol 5 Dimension 5 Level (EQ-5D-
5L), European Organization for the Research and Treat-
ment of Cancer Quality of Life Questionnaire (EORTC-QLC
C30), and HCC18 at the initial treatment and every
12 weeks until disease progression occurred or follow-up
until patient death. This study was conducted in accor-
dance with the Declaration of Helsinki and was approved by
the ethics committee. Written informed consent was ob-
tained from all the patients.

Statistical Analyses

All statistical analyses were performed using Stata version
15.0 (StataCorp, College Station, TX). The results are
expressed as mean6 standard deviation or median (range)
and frequencies (%) to describe the baseline characteris-
tics and AEs. The Kaplan-Meier test was used to estimate
the probability of OS and PFS as the median time to OS and
PFS after receiving treatment. A mixed-effect linear re-
gressionmodel was applied to EQ-5D-5L, EORTC-QLC C30,
and HCC18. Statistical significance was set at P , .05.

RESULTS

Thirty patients diagnosed with advanced HCC were ad-
ministered atezolizumab plus bevacizumab during the study
period. All patients were analyzed for efficacy, AEs, and
PROs. The median age of the patients was 58 years, and
90% of them were men. Eastern Cooperative Oncology
Group PSwas predominant in one (90%) patient. All patients
had CTP A and Barcelona Clinic Liver Cancer stage C. The
median largest tumor size was 6.3 cm. The etiologies of liver
cirrhosis were chronic hepatitis B (63.3%), alcoholic hep-
atitis (16.7%), chronic hepatitis C (10%), and NASH (10%).
Sixty percent of patients had a history of fully treated varices
before treatment (intervention and medication therapy).
Fifty-six percent of patients had distant metastases. The
most common sites of metastasis were lung metastasis and
intra-abdominal lymphadenopathy in 64.7% and 17.6% of
the patients, respectively. Fifty-six percent of the patients had
portal vein thrombosis. Sixty-six percent of the patients had
previous locoregional therapy, and 50% had previous
therapy with transarterial chemoembolization (Table 1).

Overall Efficacy Outcomes of Atezolizumab

Plus Bevacizumab

Themedian number of cycles of treatment was 10.5 cycles.
The median follow-up period was 10.1 months (95% CI,
6.9 to not applicable). Seven patients received atezolizu-
mab plus bevacizumab therapy 1 year after the initial
treatment. The overall median PFS and OS periods were
6.7 and 10.2 months (95% CI, 5.1 to 10.5 and 5.1 to
not applicable), respectively (Fig 1). The radiological

therapeutic response to combination therapy is shown in
Figure 2. In the RECIST evaluation, partial response and SD
were observed in seven patients (23.3%) and 12 (40%)
patients, respectively. The overall DCR was 63.3%. Pro-
gressive disease was observed in 11 (36.7%) patients, and
none of the patients had a complete response. Four pa-
tients (36% of patients with progressive disease) had
continuous therapy after disease progression by imaging
evaluation but clinical benefit (clinical, laboratory, and QoL)
of treatment.

Overall Safety Outcomes

The treatment-related AEs are presented in Table 2.
The overall incidence rate of AEs above grade 3 was 20%
(n = 6). The most frequent AEs of any grade were hy-
pertension, followed by proteinuria, hematologic toxicities
(anemia and neutropenia), aspartate aminotransferase

TABLE 1. Patient Characteristics
Variable No. (%)

Sex

Male 27 (90)

Female 3 (10)

Median age 58.06

Median body mass index 23.54

Eastern Cooperative Oncology Group
Performance Status

0 2 (6.7)

1 27 (90)

2 1 (3.3)

Median largest size of tumor, cm 6.3

Child–Turcotte–Pugh score

A 30 (100)

Cause of cirrhosis

Chronic hepatitis B 19 (63.3)

Chronic hepatitis C 3 (10)

Alcoholic hepatitis 5 (16.7)

Nonalcoholic steatohepatitis 3 (10)

Varices

Varices (including esophageal and gastric) 18 (60)

No varices 12 (40)

Distant metastasis 17 (56.7)

Lung metastasis 11 (64.7)

Intra-abdominal lymph node metastasis 3 (17.6)

Liver metastasis 2 (11.8)

Peritoneal metastasis 1 (5.9)

Portal vein thrombosis 17 (56.7)

Baseline alpha-fetoprotein level, ng/mL 770.8

Before locoregional therapy 20 (66.7)

Transarterial chemoembolization 15 (50)

Surgery 7 (23.3)
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(AST) and alanine aminotransferase elevation, and hypo-
thyroidism. The most frequent grade 3 AE was gastroin-
testinal bleeding in six (20%) patients. The observed
immune-related AEs were commonly found in 16.7% of
hypothyroidism without severe toxicities. Serious AEs oc-
curred in eight (26.7%) patients, and most of the AEs were
gastrointestinal bleeding, sepsis, and thromboembolic
events without any death from these serious AEs. AEs
leading to dose modification or interruption and withdrawal
of drugs were observed in 56.6% (n = 17) and 23.3%
(n = 7) of the patients, respectively. One patient died due to
an infection unrelated to the drug, and none of the patients
died from an AE (Table 2).

Patients-Reported Outcomes

QoL and PROs of atezolizumab plus bevacizumab in this
study were assessed using a specific questionnaire for
cancer and HCC by EQ-5D-5L, EORTC-QLC C30,
and HCC18. The mean global health status/QoL scores

were 76.67, 71.57, 64.10, and 55.20 at baseline, 3, 6, and
9 months, respectively. The coefficients at baseline
and 3 months were not significantly different (–5.58; 95%
CI, –16.44 to 5.27), and when compared with baseline, the
coefficients at 6 and 9 months were significantly lower
(–17.82; 95% CI, –29.81 to –5.84 and –33.46; 95% CI,
–47.83 to –19.06, respectively). Similarly, the physical
function scores were 84.67, 79.61, 78.97, and 72.5 at
baseline, 3, 6, and 9 months, respectively. The score was
statistically maintained from baseline to 3 months (–5.96;
95% CI, –15.27 to 3.34) and significantly declined at 6 and
9 months (–12.58; 95% CI, –22.87 to –2.29 and –23.76;
95% CI, –36.18 to –11.40, respectively). In addition, the
HCC symptom score index slowly increased from 12.69,
19.63, 22.31, and 23.06 at baseline, 3, 6, and 9 months,
respectively (Fig 3).

DISCUSSION

Atezolizumab and bevacizumab are first-line standard ther-
apies for advanced-stage/unresectable HCC.We reported the
initial real-world evidence of the use of atezolizumab plus
bevacizumab for unresectable HCC in Thai patients with
unresectable HCC. Thus, combination therapy is feasible and
effective. The 6.7-monthmedian PFS period in this study was
similar to that reported in a landmark phase III study (6.8
months).8 Although the treatment protocol was consistent
with that of IMbrave150, our study evaluated tumor response
every 8-12 weeks. While the 6-week interval of the phase III
trial may not have been feasible in real life, it's worth con-
sidering the timing of assessment response, especially in
terms of PFS, with same result of progression. Furthermore,
the median OS period in this study was 10.2 months shorter
than that in the pivotal trial (19.2 months).11 In addition, the
12-month survival rate in our patients was lower than that in
patients in the pivotal trial (23.3% v 67%). This result may be
explained by the fact that in our study, that is the real-world
data. The patient characteristic in this study shows that most
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FIG 1. (A) OS and (B) PFS curves of the patients treated with atezolizumab plus bevacizumab. OS, overall survival; PFS, progression-free survival.
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FIG 2. Assessment of the overall response rate using the
Response Evaluation Criteria in Solid Tumors. PD, progressive
disease; PR, partial response; SD, stable disease.

4 © 2022 by American Society of Clinical Oncology

Charonpongsuntorn et al



patients (90%) were ECOG PS1, while in the IMbrave150 trial
only 38% of patients treated with atezolizumab plus bev-
acizumab had ECOG PS1. BCLC stage C was reported for
100% of patients, as compared to roughly 80% in IMbrave
with higher number of patients had previous locoregional
therapy. This result might be affected that real-world patients
has more aggressive factors than in clinical trial. Twenty
percent of patients received subsequent therapy after disease
progression in atezolizumab plus bevacizumab because of
problems with reimbursement molecular targeting agent
(MTA) in our country, and the Child–Pugh score with PS
decreased after progression, which might affect the OS pe-
riod. However, the overall treatment response in our real-life
study was 23.3%, which is nearly the same as that in the
phase III study, which revealed a treatment response of
27%.9 In addition, the DCR was similar to that reported in the
IMbrave 150 study (63.3% v 74%).

The most common infection experienced by the patients in
our study, which represents the Asia-Pacific population, was
viral hepatitis. Most of the patients in this study had viral

hepatitis B (63.3%), viral hepatitis C (10%), and nonviral
hepatitis (26.7%), which were the causes of HCC. The rate of
viral hepatitis B in this study is higher than that in the IMbrave
study (viral hepatitis B, 49%). This might have resulted in the
shortened survival in our data because of different geo-
graphic data, socioeconomic status, and standard of care
and supportive care of patients with cirrhosis in our pop-
ulation. However, the exploratory subgroup analysis of the
IMbrave 150 study favored immunotherapy for patients with
viral hepatitis infection over nonviral hepatitis in terms of PFS
and OS.12 The emerging result of the poor effectiveness of
immunotherapy in patients with NASH/nonalcoholic fatty
liver disease with HCC is most probably due to an altered
immune environment.13 Furthermore, subgroup analysis
needs to be explored.

Compared with real-world evidence data, data in Asian
patients with advanced-stage HCC who receive atezolizu-
mab plus bevacizumab have limitations. Regarding real-
world evidence publication data, mostly from Japan and
Korea, Ando et al investigated early tumor response and
safety in 40 patients with HCC who were treated with ate-
zolizumab plus bevacizumab. They found an ORR of 22.5%
on the basis ofmodifiedRECIST, but 24 patients in this study
had previous treatment with MTA.14 Hiraoka et al evaluated
171 patients with HCC from Japan with an early response at
6 weeks of atezolizumab plus bevacizumab. Ninety-six
patients underwent systemic therapy. The ORR and
DCR at 6 weeks in this study were 10.6% and 79.6%,
respectively.15 Hayakawa et al reported 52 patients under-
going atezolizumab/bevacizumab treatment with ORR and
DCR (15.4% and 57.7%, respectively), but only 23 patients
received atezolizumab/bevacizumab as the first-line therapy.
They suggested AFP response to be a predictive marker.16

In terms of PFS evidence data, Iwamoto et al retrospectively
analyzed 61 patients receiving atezolizumab/bevacizumab
with a PFS period of 5.4 months. A DCR of 86.3% was
observed in this study, and AE rates were higher than grade
3 (29.4%). However, 23 (62.7%) patients had prior ex-
perience with at least one line of MTA, hampering direct
comparison.17 In Korea, Cheon et al retrospectively
reviewed 121 patients with HCC treated with atezolizumab/
bevacizumab as first-line therapy. The ORR and DCR were
24% and 76%, respectively, with a median PFS period of
6.5 months, and the median OS was not reached at the
time of analysis. AEs with grades 3 and 4 in this study were
observed in 28.9% of the patients, and the most frequent
was AST elevation (10.7%). The dose interruption rate was
only 8.3%. They suggested that AFP elevation, best re-
sponse to SD or progressive disease, and baseline
neutrophil-to-lymphocyte ratio ≥ 5 were associated with
poor PFS.18 The Asian real-world evidence and our study
are comparable outcomes of treatment with pivotal studies.

Safety profiles of atezolizumab and bevacizumab in the
IMbrave 150 trial were assessed. The most common grade
AEs were hypertension, fatigue, proteinuria, and AST

TABLE 2. Profile of Adverse Events in Atezolizumab Plus
Bevacizumab

Atezolizumab Plus
Bevacizumab

No. % (n = 30)

Variable Grade 1 or 2 Grade 3 or 4

Fatigue 5 (16.7) —

Hypertension 12 (40) 1 (3.3)

Proteinuria 10 (33.3) 2 (6.7)

Neutropenia 7 (23.3) —

Anemia 8 (26.7) —

Thrombocytopenia 2 (6.7) —

Aspartate aminotransferase/alanine
aminotransferase elevation

6 (20) 1 (3.3)

Increase serum amylase level 4 (13.3) —

Mucositis 1 (3.3) —

Hypothyroidism 5 (16.7) —

Hyperthyroidism 1 (3.3) —

Skin hypopigmentation/
hyperpigmentation

2 (6.7) —

Pyrexia 1 (3.3) —

Infection — 1 (3.3)

Thromboembolic event 1 (3.3) 1 (3.3)

Infusion reaction 1 (3.3) —

Gastrointestinal bleeding — 6 (20)

Serious adverse event 8 (26.7)

Adverse event leading to dose
modification or drug interruption

17 (56.6)

Adverse event leading to drug
withdrawal

7 (23.3)
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elevation, and 56.5% of patients had grade 3 and 4 tox-
icities. The most common grade 3 and 4 AEs were hy-
pertension and AST elevation, which corresponded to our
study and other real-world studies. We documented
treatment discontinuation because of AE in seven (23.3%)
patients, which also fit the trial data. Gastrointestinal
bleeding is a major cause of AEs in patients receiving a
bevacizumab-containing regimen. Approximately 3% of
patients experience gastrointestinal bleeding, which leads
to discontinuation. Although we assessed the high risk of
bleeding with esophagogastroduodenoscopy before the
initiation of atezolizumab/bevacizumab and intervention or
medication control, our study showed gastrointestinal
bleeding in six (20%) patients, which seemed to be higher
than that in the IMbrave study and other studies (ap-
proximately 3%-7%), requiring the discontinuation of
bevacizumab. This is probably due to the limitation of the
number of patients and less strict patient inclusion and
exclusion criteria for treatment in real-life settings,
according to local clinical practice for evaluating

esophageal or gastric varices. However, none of the pa-
tients in this study died from these AEs. As recently re-
ported, an important AE seems to be hypertension in
atezolizumab/bevacizumab-treated patients (up to 30%
of patients with grade 3),19 which was reported at a sig-
nificantly lower frequency in our study, and this may im-
plicate underdiagnosis in real-life practice.

PROs of the IMbrave 150 study were published separately
and showed benefits in terms of QoL, function, and disease
symptoms with atezolizumab/bevacizumab compared with
sorafenib.20 Our study reported that comparable outcomes
with atezolizumab/bevacizumab could maintain the QoL
(mean global health status score), physical function, and
HCC symptoms during therapy before progression and
prolong time to deterioration.

Our study has some limitations. Although this was a multi-
center and prospective observational study, this study had a
small sample size because of limited reimbursement of
atezolizumab/bevacizumab in our country and different
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FIG 3. (A) The global health status/QoL and (B) physical function score based on the EORTC-QLC C30 and (C) HCC symptoms score index using the
EORTC-QLQ-HCC18 at baseline, 3, 6, 9, and 12 months of atezolizumab and bevacizumab treatment. EORTC-QLC C30, European Organization for
the Research and Treatment of Cancer Quality of Life Questionnaire; HCC, hepatocellular carcinoma; QoL, quality of life.
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standards of care in local clinical practice guidelines.
Country-specific reasons are a limitation of reimbursement in
systemic therapy. Most patients have more clinical symp-
toms, prior locoregional treatment (transarterial chemo-
embolization beyond progression or distant metastasis),
higher BCLC stage, and subsequential systemic therapy after
progression that might affect the overall survival that shortens
time compared to a pivotal study. The strength of this study
was that this was amulticenter prospective study and the first
study in the Asia-Pacific region, where HCC is common. The
present study partly confirmed the effectiveness and AEs
associated with PROs (QoL, functions, and symptoms) of

atezolizumab/bevacizumab in patients with HCC. Thus,
further accumulation of treatment analyses for a larger
population is required to confirm its effectiveness.

In conclusion, the combination of atezolizumab and bev-
acizumab in this study demonstrates real-life efficacy and
safety profiles in Thai patients with HCC compared with
other studies. Gastrointestinal bleeding is a major AE as-
sociated with this drug combination therapy. Careful as-
sessment before therapy and follow-up is required. Data on
PROs also demonstrate benefits in terms of patients’ QoL,
physical function, and HCC symptoms.
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