
Abstract. Background/Aim: The aim of this study was to
investigate the outcomes of atezolizumab plus bevacizumab
in patients with advanced hepatocellular carcinoma (HCC),
including those with disease refractory to lenvatinib, in
clinical practice. Patients and Methods: Of 34 patients
treated with atezolizumab plus bevacizumab, a total of 23,
including 16 with lenvatinib failure, were enrolled in this
retrospective study. The adverse events, changes in liver
function and antitumor responses at 6 weeks after starting
therapy were evaluated. Results: The incidence of grade 3
adverse events was low, at 13.0%. Albumin–bilirubin scores
did not worsen at 3 and 6 weeks compared to baseline. The
objective response rate and disease control rate at 6 weeks
were 17.4% and 78.3% according to Response Evaluation
Criteria in Solid Tumors (RECIST), and 30.4% and 78.3%
according to modified RECIST, respectively. Conclusion:
Our results suggest that atezolizumab plus bevacizumab
might have potential therapeutic safety and efficacy in
patients with advanced HCC, including those with disease
refractory to lenvatinib. Further studies are needed to
confirm the outcomes of atezolizumab plus bevacizumab
after lenvatinib failure.

In 2020, based on the positive results of the IMbrave150 trial
(1), atezolizumab (an antibody to programmed cell death
ligand 1) plus bevacizumab (an antibody to vascular
endothelial growth factor A) has been approved as a new
first-line treatment for advanced hepatocellular carcinoma
(HCC) (2-5). Before this combination treatment became
available, clinical practice guidelines for HCC management
recommended both sorafenib and lenvatinib as the standard
first-line systemic therapy for advanced HCC (6, 7).
Lenvatinib has been increasingly administered in real-world
practice because the REFLECT trial showed significantly
better antitumor efficacy and progression-free survival with
lenvatinib than sorafenib (8-12). However, at present, no
effective second-line therapy has been established after
failure of lenvatinib (13, 14). The clinical outcomes of
atezolizumab plus bevacizumab for HCC in a real-world
setting, including in patients with lenvatinib failure, are
unknown. The aim of this study was to investigate the safety
and efficacy of atezolizumab plus bevacizumab for HCC in
clinical practice.

Patients and Methods

Patients. According to the inclusion criteria of the IMbrave150 trial
(1), atezolizumab plus bevacizumab treatment was initiated for
patients with a HCC stage that was equivalent to Barcelona Clinic
Liver Cancer stage C or B and who were not eligible for surgical
resection or locoregional therapy, and those with Eastern
Cooperative Oncology Group performance status scores of 0 or 1
and Child-Pugh class A. Between October 2020 and February 2021,
34 consecutive patients with advanced HCC were initiated on
atezolizumab plus bevacizumab at our hospital. Patients who were
observed for <6 weeks were excluded (n=11). The remaining 23
patients were enrolled in this study and underwent retrospective
evaluation of their outcomes. The protocol of this study was
approved by the Ethics Committee of Fujita Health University
School of Medicine (HM17-152) and the study was carried out in
compliance with the 1975 Declaration of Helsinki.
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Atezolizumab plus bevacizumab treatment and evaluation of adverse
events and changes in liver function. All patients received 1200 mg
of atezolizumab plus 15 mg bevacizumab/kg body weight
intravenously every 3 weeks. Adverse events (AEs) were evaluated
according to the Common Terminology Criteria for Adverse Events
version 5.0 (15). When drug-related AEs occurred, temporary
interruption of both atezolizumab and bevacizumab or either alone
was performed until the symptoms improved to grade 1 or 2,
according to the guidelines provided by the manufacturer.
Atezolizumab plus bevacizumab treatment was continued until the
occurrence of potentially fatal AEs or until clinical tumor
progression. For evaluation of changes in liver function, the
albumin–bilirubin (ALBI) score (16) was investigated at baseline
and at 1, 2, 3, and 6 weeks after starting therapy.

Evaluation of antitumor responses. Antitumor responses were
evaluated according to both the Response Evaluation Criteria in
Solid Tumors (RECIST) version 1.1 (17) and modified RECIST
(mRECIST) (18). Dynamic computed tomographic examination was
performed according to a predetermined schedule at baseline and at
6 weeks after atezolizumab plus bevacizumab initiation, and every
4 to 10 weeks thereafter.

Statistical analysis. All statistical analyses were performed using
Easy R version 1.29 (Saitama Medical Center, Jichi Medical
University, Saitama, Japan) (19). Changes in ALBI scores were
evaluated by the Wilcoxon signed-rank test. Differences with a p-
value of less than 0.05 were considered statistically significant.

Results

Baseline patient characteristics. Table I shows the baseline
characteristics of the 23 patients with HCC enrolled in this
study. The study cohort comprised 18 men and five women,
with a median age of 74 years (range=38-85 years). There were
21 patients with an Eastern Cooperative Oncology Group
performance score of 0 and 15 patients with a Child–Pugh score
of 5. The median alpha fetoprotein (AFP) level at baseline was
173.6 ng/ml (range=2.6-231724 ng/ml). Atezolizumab plus
bevacizumab was initiated as first-line therapy in seven patients
(30.4%), second-line therapy in 15 patients (65.2%), and third-
line therapy in one patient (4.3%). All 16 patients who had
previously received systemic therapy had radiologically
confirmed progressive disease (PD) after lenvatinib therapy. The
median observation period was 95 days (range=53-123 days).

Safety. Table II shows the frequency of AEs within 6 weeks
after atezolizumab plus bevacizumab initiation. In all 23
patients, the most common AEs were fever, proteinuria,
hypertension, bleeding, skin rash and hypothyroidism. The
incidence of grade 3 AEs within 6 weeks was 13.0% (n=3)
[including acute obstructive cholangitis due to bile duct
invasion (n=2) and esophageal variceal bleeding (n=1)].
These three patients needed temporary interruption of both
atezolizumab and bevacizumab. Two patients with cholangitis
were able to resume atezolizumab and bevacizumab after

improvement with endoscopic retrograde biliary drainage
(ERBD) tube stent replacement, and one patient with
esophageal variceal bleeding was able to resume
atezolizumab after improvement with endoscopic variceal
ligation. One patient who developed grade 2 pneumonia
discontinued both atezolizumab and bevacizumab. Grade 4
AEs were not observed. The median treatment duration of
atezolizumab plus bevacizumab was 81 days (range=41-116
days). No patient died during the observation period.

Changes in the ALBI scores within 6 weeks were
evaluated in 21 of the patients, excluding two patients who
developed acute obstructive cholangitis due to bile duct
invasion. ALBI scores (median±standard error) at baseline
and at 1, 2, 3, and 6 weeks were −2.42±0.06, −2.44±0.07,
−2.30±0.10, −2.33±0.10, and −2.36±0.10, respectively.
Compared to ALBI scores at baseline, ALBI scores were
significantly worse at 2 weeks (p=0.0156), while those at 1,
3 and 6 weeks were not. In the 15 patients with lenvatinib
failure, ALBI grades (median±standard error) at baseline and
at 1, 2, 3 and 6 weeks were −2.42±0.07, −2.47±0.08,
−2.38±0.08, −2.34±0.11, and −2.36±0.10, respectively; there
was no significant worsening of ALBI scores at each week
versus baseline.

Efficacy. With regard to the antitumor response at 6 weeks
according to RECIST, among the 23 patients, none of them
had complete response (CR), five had partial response (PR),
14 had stable disease (SD), and five had PD. The objective
response rate (ORR) was 17.4%, and the disease control rate
(DCR) was 78.3%. According to mRECIST, there were one
CR, six PR, eleven SD and five PD designations. The ORR
was 30.4%, and the DCR was 78.3%. Among the 16 patients
treated after lenvatinib failure, in terms of the antitumor
response at 6 weeks according to RECIST, there were no
cases with CR, two PR, 10 SD and four PD designations.
The ORR was 12.5%, and the DCR was 75.0%. According
to mRECIST, there were zero CR, four PR, eight SD and
four PD designations. The ORR was 25.0%, and the DCR
was 75.0%.

Two representative cases are shown in Figure 1. Case 1
(first-line systemic treatment) was judged as PR by RECIST
and as CR by mRECIST (Figure 1A), and had an AFP level
change from 21 ng/ml at baseline to 3.2 ng/ml at 6 weeks.
Case 2 (second-line systemic treatment) was judged as PR
by both RECIST and mRECIST (Figure 1B). His AFP level
at baseline was 7.5 ng/ml (within the normal range).

Discussion

In the IMbrave150 trial, immunotherapy with a combination
of atezolizumab and bevacizumab resulted in better efficacy
and safety than treatment with sorafenib (1). To the best of
our knowledge, ours is the first study to investigate the
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outcomes of atezolizumab plus bevacizumab for HCC in
clinical practice including patients who had previously
received systemic therapy with lenvatinib.

In the IMbrave150 trial, the frequency of grade 3 or 4 AEs
of any cause was 56.5% in the atezolizumab plus
bevacizumab group (1). Grade 3 or 4 hypertension of any
cause occurred in 15.2% of patients in the atezolizumab plus
bevacizumab group, while other high-grade AEs were
infrequent. In the present study, the incidence of grade 3 AEs
within 6 weeks was low, at 13.0% (n=3) (including acute
obstructive cholangitis due to bile duct invasion in two and
esophageal variceal bleeding in one). In the two patients with
cholangitis, an ERBD tube stent was inserted for bile duct
invasion prior to the initiation of atezolizumab plus
bevacizumab, so the cause of acute cholangitis was thought
to be ERBD tube stent problems rather than AEs from this
combination therapy. In the IMbrave150 trial, the frequencies
of AEs leading to interruption or withdrawal of any trial drug
were 49.5% and 15.5%, respectively, in the atezolizumab
plus bevacizumab group (1). Gastrointestinal disorders were
reported to be the most common reason for drug
discontinuation in the atezolizumab plus bevacizumab group.
In particular, the frequency of upper gastrointestinal bleeding
observed in the combination therapy group was 7%. In the
present study, gastrointestinal bleeding occurred in two
patients (8.7%). The patient with grade 3 esophageal variceal
bleeding underwent endoscopic variceal ligation 5 months
before the initiation of atezolizumab plus bevacizumab but
variceal bleeding occurred during this combination therapy.
Bleeding is a well-known side-effect of bevacizumab (20).
Since upper gastrointestinal bleeding is a life-threatening AE,
it is important for physicians to regularly monitor and
manage varices, not only before the initiation of
atezolizumab plus bevacizumab, but also during treatment. 
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Table I. Baseline characteristics of the patients with hepatocellular
carcinoma enrolled in this study.

Characteristic                                        All patients           Patients with 
                                                                  (n=23)                  lenvatinib 
                                                                                            failure (n=16)

Treatment line, n (%)
  1                                                             7 (30.4)                         0
  2                                                            15 (65.2)                 15 (93.8)
  3                                                              1 (4.3)                     1 (6.3)
Age, years
  Median (range)                                   74 (38-85)               74 (38-85)
Gender, n (%)
  Male                                                      18 (78.3)                 12 (75.0)
  Female                                                   5 (21.7)                   4 (25.0)
Etiology, n (%)
  HBV                                                      4 (17.4)                   3 (18.8)
  HCV                                                      5 (21.7)                   4 (25.0)
  NBN                                                     14 (60.9)                  9 (56.3)
ECOG-PS, n (%)
  0                                                            21 (91.3)                 14 (87.5)
  1                                                              2 (8.7)                    2 (12.5)
Child-Pugh score, n (%)
  5                                                            15 (65.2)                 11 (68.8)
  6                                                             8 (34.8)                   5 (31.3)
mALBI grade, n (%)
  1                                                             5 (21.7)                   3 (18.8)
  2a                                                          10 (43.5)                  8 (50.0)
  2b                                                           8 (34.8)                   5 (31.3)
BCLC stage, n (%)
  B                                                            8 (34.8)                   6 (37.5)
  C                                                           15 (65.2)                 10 (62.5)
Tumor size, n (%)
  <50 mm                                                14 (60.9)                 11 (68.8)
  ≥50 mm                                                 9 (39.1)                   5 (31.3)
Number of tumors, n (%)
  <4                                                           6 (26.1)                   2 (12.5)
  ≥4                                                          17 (73.9)                 14 (87.5)
Portal vein invasion, n (%)
  No                                                         20 (87.0)                 14 (87.5)
  Yes                                                         3 (13.0)                   2 (12.5)
Hepatic vein invasion, n (%)
  No                                                         20 (87.0)                 14 (87.5)
  Yes                                                         3 (13.0)                   2 (12.5)
Bile duct invasion, n (%)
  No                                                         21 (91.3)                 15 (93.8)
  Yes                                                          2 (8.7)                     1 (6.3)
Extrahepatic spread, n (%)
  No                                                         21 (91.3)                 15 (93.8)
  Yes                                                          2 (8.7)                     1 (6.3)
AFP level, ng/ml
  Median (range)                                       173.6                      152.7
                                                             (2.6-231,724)          (2.6-231,724)
AFP level, n (%)
  <400 ng/ml                                           17 (73.9)                 12 (75.0)
  ≥400 ng/ml                                            6 (26.1)                   4 (25.0)
Observation period, days
  Median (range)                                  95 (53-123)             95 (53-123)

HBV: Hepatitis B virus; HCV: hepatitis C virus; NBNC: non-HBV and
non-HCV; ECOG-PS: Eastern Cooperative Oncology Group
performance status; mALBI: modified albumin–bilirubin; BCLC:
Barcelona Cancer Liver Clinic; AFP: alpha fetoprotein.

Table II. Adverse events within 6 weeks considering all patients (n=23).

                                                                    Grade, n (%)

Adverse event                 1                 2                 3             4            Any

Fever                         3 (13.0)        4 (17.4)       0                0         7 (30.4)
Proteinuria                3 (13.0)        2 (8.7)          0                0         5 (21.7)
Hypertension            2 (8.7)          2 (8.7)          0                0         4 (17.4)
Bleeding                   1 (4.3)          1 (4.3)        1 (4.3)        0         3 (13.0)
Skin rash                  2 (8.7)          1 (4.3)          0                0         3 (13.0)
Hypothyroidism       3 (13.0)         0                  0                0         3 (13.0)
Cholangitis                0                   0                 2 (8.7)        0         2 (8.7)
Fatigue                      2 (8.7)           0                  0                0         2 (8.7)
Appetite loss             0                  1 (4.3)          0                0         1 (4.3)
Pneumonia                 0                  1 (4.3)          0                0         1 (4.3)
Diarrhea                    1 (4.3)           0                  0                0         1 (4.3)



Some reports documented deterioration of liver function
in the early period after initiation of sorafenib or lenvatinib
therapy (21, 22). Changes in liver function of atezolizumab
plus bevacizumab are unknown because the IMbrave150 trial
did not document such changes. In the present study,
although there was a statistically significant deterioration in
ALBI scores at 2 weeks compared to baseline, they
improved at 3 and 6 weeks without any special treatment.
Our results indicate that atezolizumab plus bevacizumab
treatment might be well tolerated with no clinical
deterioration of liver function.

In terms of radiological antitumor response, the
IMbrave150 trial reported confirmed ORR of 27.3% by
RECIST and 33.2% by mRECIST, respectively, in the
atezolizumab plus bevacizumab group (1). Similarly, our
study showed that RECIST and mRECIST ORRs at 6 weeks
were 17.4% and 30.4%, respectively. In the IMbrave150
trial, the CR rates were reported to be 5.5% by RECIST and
10.2% by mRECIST, respectively, in the atezolizumab plus
bevacizumab group (1). The high CR rate suggests that the

combination of atezolizumab and bevacizumab has the
potential to cure HCC. In the present study, one patient
(4.3%) was judged as exhibiting CR according to mRECIST
at 6 weeks.

There are several limitations to the present study. Firstly,
it was the retrospective and nonrandomized design. Secondly
the sample size was small and the observation period short.
Therefore, confirmation of our findings would require future
large-scale prospective studies.

In conclusion, our present results suggest that atezolizumab
plus bevacizumab might have potential therapeutic safety and
efficacy in patients with advanced HCC, including those
whose disease is refractory to lenvatinib. Further studies are
needed to confirm the outcomes of atezolizumab plus
bevacizumab after lenvatinib failure.
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Figure 1. Dynamic computed tomographic images in the late arterial phase in two representative hepatocellular carcinoma cases. A: Case 1 (first-
line systemic treatment) was judged as having a partial response by Response Evaluation Criteria in Solid Tumors (RECIST) and as complete
response by modified (m)RECIST at 6 weeks. B: Case 2 (second-line systemic treatment) was judged as having a partial response by both RECIST
and mRECIST at 6 weeks.
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