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Abstract
Aim: We analyzed the association between the modified albumin–bilirubin 
(mALBI) grade and therapeutic efficacy of atezolizumab plus bevacizumab 
(Atezo+Bev) for the treatment of unresectable hepatocellular carcinoma (u-HCC).
Methods: In this retrospective observational study, we included 71 u-HCC pa-
tients treated with Atezo+Bev between September 2020 and September 2021. 
Patients were grouped corresponding to the mALBI grade at the start of treat-
ment (mALBI 1+2a or mALBI 2b+3) and analyzed for therapeutic effect and the 
transition rate to secondary treatment.
Results: According to the Response Evaluation Criteria in Solid Tumors, the 
overall response rate was significantly higher for the mALBI 1+2a group, than for 
the mALBI 2b+3 group, with 26.2% and 3.4%, respectively. The progression-free 
survival (PFS) was significantly longer in the mALBI 1+2a group (10.5 months) 
than in the mALBI 2b+3 group (3.0  months). In the multivariate analysis, an 
mALBI of 1+2a was found to be an independent factor of PFS. The rate of second-
line treatment with multi-targeted agents was also significantly higher in the 
mALBI 1+2a group.
Conclusions: In real-world practice, Atezo+Bev treatment might have higher 
therapeutic efficacy in u-HCC patients with mALBI 1+2a.
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1   |   INTRODUCTION

Hepatocellular carcinoma (HCC) is the most common his-
tological form of primary liver cancer with a major cause 
of cancer-related death globally.1,2 Over recent years, sub-
stantial treatment advancements have been achieved in 
drug therapy by introducing molecular-targeted agents 
(MTA) as well as immune checkpoint inhibitors (ICIs) 
for unresectable advanced hepatocellular carcinoma 
(u-HCC). A global, randomized phase III trial, IMbrave 
150 study, aimed to evaluate the efficacy of the atezoli-
zumab plus bevacizumab (Atezo+Bev) compared with 
sorafenib alone as a first-line treatment for u-HCC.3 The 
trial showed significant survival benefits (progression-free 
survival [PFS], hazard ratio (HR), 0.59; 95% CI, 0.47–0.76; 
overall survival (OS), HR, 0.58; 95% CI, 0.42–0.79) in pa-
tients treated with Atezo+Bev. With these positive results, 
the Atezo+Bev regimen is established as a first-line treat-
ment for u-HCC.4,5

The Child–Pugh score system is the most common 
global index for the evaluation of the hepatic functional 
reserve. Recently, the albumin–bilirubin (ALBI) grad-
ing system has been used as another to the Child–Pugh 
score to assess liver function in HCC patients.6 More re-
cently, various studies have reported that modified ALBI 
(mALBI) grades are useful in evaluating hepatic func-
tional reserve in patients with u-HCC and are associated 
with the therapeutic effect of drug therapy on u-HCC.7–10

To date, the efficacy and safety of Atezo+Bev as first- or 
later-line therapy in actual clinical practice and the im-
pact of liver function reserve on these outcomes have not 
yet been fully investigated. Moreover, there have been no 
reports to evaluate the relationship between the therapeu-
tic effect of Atezo+Bev and mALBI grade. In this study, 
we investigated the correlation between the treatment ef-
fect of Atezo+Bev and mALBI grade in u-HCC patients 
treated with Atezo+Bev in the clinical setting.

2   |   METHODS

2.1  |  Selection criteria and diagnostic 
criteria for hepatocellular carcinoma

We retrospectively evaluated the efficacy and safety of 
Atezo+Bev (Chugai Pharmaceutical Co. Ltd) therapy 
for u-HCC conducted at Tokushima University Hospital 
and Kagawa University Hospital from September 2020 to 
September 2021.

The Selection criteria are based on the IMbrave150 
study.3 The eligible patients had evaluable nodules 
by the Response Evaluation Criteria in Solid Tumors 
(RECIST)11 and modified RECIST (mRECIST) criteria,12 

with Child-Pugh (CP) class A, the Eastern Cooperative 
Oncology Group Performance Status (ECOG-PS) score of 
0 or 113 and Barcelona Clinic Liver Cancer (BCLC) stage 
B or C.14

In patients with CP class B, Atezo+Bev was adminis-
tered according to the criteria of the GO30140 study.15 The 
diagnosis of HCC was made according to the guidelines of 
the Liver Cancer Study Group in Japan.16 The diagnosis of 
HCC was confirmed on the basis of histological or char-
acteristic radiological findings, such as washout patterns 
in images of the arterial enhancement and equilibrium 
phases typical of tumors by imaging modalities, such as 
gadolinium-enhanced magnetic resonance imaging or dy-
namic computed tomography. Treatment selection after 
the radiological PD of the Atezo+Bev therapy, in the case 
of CP-A and PS-0,1 selected MTAs according to each clin-
ical trial,17–20 if it did not meet the criteria, TAE/TACE 
and hepatic arterial infusion chemotherapy (HAIC) were 
selected. Best supportive care (BSC) was selected when it 
was judged that tolerability to TAE/TACE and HAIC was 
poor or based on the needs of patients.

This study was conducted in accordance with the guide-
lines of the 1975 Declaration of Helsinki. The research 
protocol for this study was approved by the Institutional 
Ethics Committee of the University of Tokushima Hospital 
(number: 3816) and the participating institution.

2.2  |  Treatment protocol

For the Atezo+Bev therapy, the patients were adminis-
trated intravenous 1200 mg atezolizumab and 15 mg/kg 
bevacizumab every 3 weeks. When serious adverse events 
(AEs), i.e., unacceptable grade 2 AEs or grade 3 AEs, were 
observed, Atezo + Bev therapy was discontinued until the 
patient improved to a milder Grade compared to the onset 
of AEs.

2.3  |  Patient outcomes and assessment

Patients included in the analysis were those who had re-
ceived at least 6 weeks of Atezo+Bev therapy. Safety was 
evaluated by reviewing hematological and biochemical 
findings by blood tests and urinalysis and physical find-
ings. Drug-induced adverse events were evaluated using 
the Common Terminology Criteria for Adverse Events 
version 5.0. The response rate to Atezo+Bev treatment 
was assessed by RECIST and mRECIST every 6 weeks. 
Overall response rate (ORR) was defined as complete re-
sponse (CR)+partial response (PR), and disease control 
rate (DCR) was determined as CR+PR+stable disease 
(SD). PFS was defined as the time from the first day of 
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treatment with Atezo+Bev to the date of radiological pro-
gression or death from various causes.

2.4  |  Hepatic functional reserve

Hepatic functional reserve was evaluated using Child-
Pugh scoring and mALBI grading. The mALBI grade was 
calculated using total bilirubin and serum albumin lev-
els.6 Patients who withdrew or discontinued Atezo+Bev 
by 9 weeks were excluded from the analysis of the change 
in ALBI score.

2.5  |  Statistical analysis

Binomial variables were tested by Fisher's exact test, and 
continuous variables were examined by Mann–Whitney U 
test. Statistical significance was set at p value <0.05. PFS 
was analyzed by Kaplan–Meier method and log-rank test. 
All statistical analyses were conducted using Easy R ver-
sion 1.21 Multivariate analysis was performed using varia-
bles reported to influence u-HCC treatment.22–24 The COX 
proportional hazards model was used for multivariate 

analysis. Furthermore, multivariate analysis included fac-
tor, which was p < 0.1 in univariate analysis.

3   |   RESULTS

3.1  |  Patient characteristics

Seventy-five patients were treated with Atezo+Bev be-
tween September 2020 and September 2021. Four pa-
tients were excluded, because they did not complete the 
initial radiological evaluation; therefore, 71 were ex-
amined in this study. Table 1 summarizes the baseline 
characteristics of the study population. The median age 
of the patients was 71 years (Quartile, 66–79 years), and 
13 (18.3%) were female. Of all patients, 8 (11.3%) were 
HBV antigen positive, and 30 (42.3%) were HCV anti-
body positive; ECOG-PS was 0 in 42 (59.2%) patients. 
Furthermore, the median alpha-fetoprotein (AFP) level 
was 178 ng/ml (quartiles, 11–1243 ng/ml) and the pre-
treatment Child-Pugh score was 5 in 38 patients, 6 in 
27 patients, 7 in 3 patients, and 8 in 3 patients. Of the 
71 patients, 34 were MTA-naive (first-line treatment), 
15 were second-line treatment, 10 were third-line 

T A B L E  1   Characteristics of patients with unresectable advanced hepatocellular carcinoma treated with atezolizumab plus bevacizumab 
therapy

Characteristics All (n = 71)
mALBI 1+2a 
(n = 42)

mALBI 2b+3 
(n = 29) p-value

Observation period, median [quartiles], (days) 202 [109–265] 194 [141–303] 187 [102–258] 0.51

Age, median [quartiles], (years) 71 [66–79] 72 [67–78] 79 [67–80] 0.21

Sex (male/female), n 58/13 34/8 24/5 1

ECOG-PS (0/1), n 42/29 26/16 19/10 0.09

Etiology (HBV/HCV/NBNC), n 8/30/33 7/20/15 1/10/18 0.20

Platelets, median [quartiles], (104/μl) 15.2 [10.6–18.7] 16.4 [13.5–19.4] 11.3 [9.5–17.2] 0.09

M2BpGi [quartiles] (C.O.I.) 2.22 [1.06–4.49] 1.95 [0.84–2.75] 2.80 [1.60–5.74] 0.07

Child–Pugh score (5/6/7/8), n 38/27/3/3 34/8/0/0 4/19/3/3

mALBI Grade (1/2a/2b/3), n 18/24/27/2 18/24/0/0 0/0/27/2

Intrahepatic nodules (none/1/2–7/>7) 8/13/27/23 7/16/6/13 1/11/7/10 0.3

Maximum diameter of intrahepatic nodule 
(none/≤50/>50) (mm)

5/40/26 0/19/7 0/14/5 0.32

Portal vein invasion (absent/present), n 56/15 35/7 21/8 0.38

Extrahepatic spread (absent/present), n 47/24 16/26 8/21 0.48

AFP, median [quartiles] (ng/ml) 178 [11–1243] 79 [7.5–1006] 368 [79–1459] 0.13

BCLC stage (A/B/C), n 4/24/43 2/17/23 2/7/20 0.37

Treatment line (first line/second line/third line/
fourth line fifth line), n

34/15/10/8/4 19/8/6/6/3 15/7/4/2/1 0.83

Previously used drugs (sorafenib/regorafenib/
lenvatinib ramucirumab)

(22/14/36/9) (16/10/22/5) (6/4/14/4) –

Abbreviations: AFP, alpha-fetoprotein; BCLC, Barcelona Clinic Liver Cancer; ECOG-PS, Eastern Cooperative Oncology Group performance status; HBV, 
hepatitis B virus; HCV, hepatitis C virus; M2BPGi, mac-2 binding protein glycosylation isomer; mALBI, modified albumin–bilirubin; NBNC, non-B non C.



      |  2649TOMONARI et al.

treatment, 8 were fourth-line treatment, and 4 were 
fifth-line treatment. Furthermore, the mALBI grade at 
the start of Atezo+Bev therapy was 1 point in 18 pa-
tients, 2a in 24 patients, 2b in 27 patients, and 3 in 2 
patients, and the BCLC stage was stage A in 4 patients, 
stage B in 24 patients, and stage C in 43 patients. When 
the characteristics of these 71 patients at baseline were 
compared between mALBI grade 1+2a (N  =  42) and 
2b+3 (N  =  29), there was no significant difference in 
patient characteristics and other variables between the 
two groups (Table 1).

3.2  |  Treatment effect

The median observation period of this study was 202 
(50–370) days. The results of treatment response by 
RECIST (ver 1.1), and mRECIST criteria are shown in 
Table  2. Seventy-one patients had measurable nodules 
assessable on enhanced CT/MRI 6 weeks after initia-
tion of Atezo+Bev therapy. The RECISTver1.1 evalua-
tion showed that 12 (16.9%) of the 71 patients presented 
with PR, 42 (59.2%) with SD, and 17 (23.9%) with PD. The 
overall ORR and DCR were 16.9% and 76.1%, respectively. 
When examining the ORR by mALBI group, the mALBI 
1+2a group (26.2%) was significantly better than the 
mALBI 2b+3 group (3.4%) (p = 0.02). On the other hand, 
DCR was similar in the mALBI 1+2a (78.8%) and mALBI 
2b+3 (72.4%) groups.

According to mRECIST, CR and PR were present 
in 2 (2.8%) and 14 (19.7%) patients, respectively (ORR: 
22.5%). SD was observed in 39 patients (54.9%) and PD 
in 16 patients (22.5%) (DCR: 77.5%). When examining 
the results by mALBI group, the ORR was 28.6% in 
the mALBI 1+2a group and 13.8% in the mALBI 2b+3 
group, which was not significantly different (p = 0.16). 
DCR was similar in the mALBI 1+2a (78.8%) and mALBI 
2b+3 (75.9%) groups.

The median PFS according to the RECIST was 
144 days (4.7 months) (Figure 1). The median PFS was 
significantly longer in the mALBI 1+2a group (320 days 
[10.5  months], 95% CI 126 -not applicable [NA] days) 
versus the mALBI 2b+3 group (91 days [3.0  months], 
95% CI 56–133 days, HR 2.086; 95% CI 1.054–4.130) 
(p < 0.01) (Figure  2). The median PFS was not signifi-
cantly different between the first-line group (NA days, 
95% CI 85-NA days) and the late-line group (134 days 
[4.4  months], 95% CI 85–292 days, HR 0.761; 95% CI 
0.398–1.451) (Figure  S1) (p  =  0.41). The median PFS 
according to the mRECIST was 154 days (5.1  months) 
(Figure S2). Although 11 patients died within the obser-
vation period, the median overall survival was not avail-
able for analysis. T

A
B

L
E

 2
 

R
es

po
ns

e 
to

 tr
ea

tm
en

t w
ith

 A
te

zo
liz

um
ab

 p
lu

s b
ev

ac
iz

um
ab

 fo
r h

ep
at

oc
el

lu
la

r c
ar

ci
no

m
a

E
va

lu
at

io
n 

(R
E

C
IS

T
ve

r1
.1

)
A

ll 
n 

(%
) 

(n
 =

 7
1)

m
A

LB
I 1

+
2a

 n
 

(%
) (
n 

=
 4

2)
m

A
LB

I 2
b+

3 
n 

(%
) (
n 
=
 2
9)

E
va

lu
at

io
n 

(m
R

E
C

IS
T

)
A

ll 
n 

(%
) 

(n
 =

 7
1)

m
A

LB
I 1

+
2a

 n
 

(%
) (
n 
=
 4

2)
m

A
LB

I 2
b+

3 
n 

(%
) (
n 
=
 2
9)

C
om

pl
et

e 
re

sp
on

se
0 

(0
)

0 
(0

)
0 

(0
)

C
om

pl
et

e 
re

sp
on

se
2 

(2
.8

)
1 

(2
.4

)
1 

(3
.4

)

Pa
rt

ia
l r

es
po

ns
e

12
 (1

6.
9)

11
 (2

6.
2)

1 
(3

.4
)

Pa
rt

ia
l r

es
po

ns
e

14
 (1

9.
7)

11
 (2

6.
2)

3 
(1

0.
4)

St
ab

le
 d

is
ea

se
42

 (5
9.

2)
22

 (5
2.

4)
20

 (6
9.

0)
St

ab
le

 d
is

ea
se

39
 (5

4.
9)

21
 (5

0.
0)

18
 (6

2.
1)

Pr
og

re
ss

iv
e 

di
se

as
e

17
 (2

3.
9)

9 
(2

1.
4)

8 
(2

7.
6)

Pr
og

re
ss

iv
e 

di
se

as
e

16
 (2

2.
5)

9 
(2

1.
4)

7 
(2

4.
1)

O
bj

ec
tiv

e 
re

sp
on

se
 ra

te
 (%

)
16

.9
26

.2
*

3.
4

O
bj

ec
tiv

e 
re

sp
on

se
 ra

te
 (%

)
22

.5
28

.6
13

.8

D
is

ea
se

 c
on

tr
ol

 ra
te

 (%
)

76
.1

78
.8

72
.4

D
is

ea
se

 c
on

tr
ol

 ra
te

 (%
)

77
.5

78
.8

75
.9

A
bb

re
vi

at
io

ns
: m

A
LB

I, 
m

od
ifi

ed
 a

lb
um

in
–b

ili
ru

bi
n;

 m
R

EC
IS

T,
 m

od
ifi

ed
 R

es
po

ns
e 

Ev
al

ua
tio

n 
C

ri
te

ri
a 

in
 S

ol
id

 T
um

or
s; 

R
EC

IS
T,

 R
es

po
ns

e 
Ev

al
ua

tio
n 

C
ri

te
ri

a 
in

 S
ol

id
 T

um
or

s.
*p

 <
 0.

05
 v

er
su

s m
A

LB
I 2

b+
3.



2650  |      TOMONARI et al.

3.3  |  Number of treatments and 
duration of treatment

The analysis of the mean number of doses and duration 
of Atezo+Bev (n  =  71) showed that the mean number 
of medications of Atezo was 5.0 times and the duration 

of medications was 108 days. The average number of 
Bev medications was 4.8, and the duration was 105 days. 
Furthermore, when the number of Atezo+Bev medica-
tions and the duration of medications in the mALBI 1+2a 
(n  =  42) and 2b+3 groups (n  =  29) were analyzed, the 
number of Atezo medications and the duration of medi-
cations in the mALBI 1+2a group were 5.5 times and 
119.4 days, and the number of Bev medications was 5.3 
times and 116 days, while in the 2b+3 group, the num-
ber of Atezo+Bev medications In both the Atezo and Bev 
studies, the mALBI 1+2a group had a higher number of 
doses and a longer duration of dosing. Next, when analyz-
ing the association between the best anti-tumor effect by 
RECIST and the number of medications and duration of 
Atezo+Bev, we found that in the PR group (n = 12), Atezo 
was administered seven times and the duration of medica-
tion was 153.2 days, and Bev was administered 6.6 times 
and 145 days, while in the SD group (n = 42), Atezo was 
administered 5.4 times and the duration of medication 
was 117.2 days, Bev was administered 5.2 times and the 
duration of medication was 113.5 days. In the PD group 
(n = 17), Atezo was administered twice and the duration 
was 42.4 days, and Bev was administered twice and the 
duration was 42.4 days, indicating that the patients with 
better anti-tumor efficacy received more medication and 
the duration was longer. (Table 3).

3.4  |  Treatments and transition rate 
following the progression of Atezo+Bev

During the observation period, PD was radiologically 
determined in 41 of 71 patients treated with Atezo+Bev 
(mALBI 1+2a, n  =  25; mALBI 2b, n  =  16) (Table  4). 
Nineteen patients (46.3%) received post-treatment with 
MTA (lenvatinib [LEN], n = 8; cabozantinib [CAB], n = 6; 
ramucirumab [RAM], n = 4; regorafenib [REG], n = 1), 
followed by BSC (n = 13; 31.7%), transarterial emboliza-
tion or chemoembolization (TAE/TACE, n  =  8; 19.5%), 
and HAIC (n  =  1; 2.4%). When examined by mALBI 
group, 15 patients (60.0%) in the mALBI 1+2a group were 
later treated with MTA (LEN n  =  6; CAB n  =  5; RAM 
n = 3; REG n = 1), followed by BSC (n = 6; 24%), TAE/
TACE (n = 3; 16%), and HAIC (n = 1; 4%) (n = 1, 4%). In 
the mALBI 2b+3 group, four patients (25.0%) were later 
treated with MTAs (LEN, n = 2; CAB, n = 1; RAM, n = 1), 
followed by BSC (n = 7, 43.8%) and TAE/TACE (n = 5, 
31.2%). The rate of transition to MTAs treatment was sig-
nificantly better in mALBI 1+2a (60%) than in mALBI 2b 
(25.0%) (p  =  0.02). The change in hepatic reserve func-
tion at the end of treatment by liver reserve was analyzed 
using the mALBI score. mALBI score at the beginning 
was −2.549 in the mALBI 1+2a group and −2.430 at the 

F I G U R E  1   The progression-free survival of all 71 patients 
treated with atezolizumab + bevacizumab analyzed using Kaplan–
Meier curve.
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F I G U R E  2   Kaplan–Meier curves for progression-free survival 
in atezolizumab plus bevacizumab-treated patients stratified by 
mALBI Grade. There was a statistically significant difference 
between the mALBI 1+2a group and the mALBI 2b+3 group.
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point of imaging PD, (p = 0.08) which was not statistically 
significant, while in the mALBI 2b group mALBI at the 
beginning of treatment score was −1.961 and −1.486 at 
the point of imaging PD, a statistically significant differ-
ence (p < 0.01).

3.5  |  Adverse events

AEs observed during treatment with Atezo+Bev are 
shown in Table 4. The most frequent AE was decreased 
appetite (all grades, n = 23/71 [32.4%], grade 3, n = 1/71 
[1.4%]), followed by fatigue (all grades, n = 19/71 [26.8%], 
grade 3, n = 4/71 [5.6%]), proteinuria (all grades, n = 15/71 
[21.1%], grade 3, n = 5 [7.0%]), hypertension (all grades, 
n  =  9/71 [12.7%], grade 3, n  =  1 [1.4%]), and fever (all 
grades, n = 8/71 [11.3%], grade 3, n = 0 [0%]).

During the Atezo+Bev treatment observation period, 
23 patients (32.4%, 23/71) were withdrawn or discontin-
ued due to AEs. The frequency of AEs resulting in dose 
withdrawal or discontinuation was significantly higher 
in the mALBI 2b+3 group (51.7%, 15/29 patients) than in 
the mALBI 1+2a group (19.0%, 8/42 patients) (p < 0.01) 
(Table 5).

3.6  |  Effect of Atezo+Bev on ALBI score 
over the treatment period

After initiation of Atezo+Bev, the changes in ALBI score 
were evaluated in 46 patients who were able to continue 
treatment through week 9 without discontinuation or 
withdrawal. The median ALBI scores at baseline, 3, 6, 
and 9 weeks were −2.31 (Quartile, −2.07 to −2.57), −2.31 
(Quartile, −2.11 to −2.57), −2.22 (Quartile, −1.98 to 
−2.62), and −2.36 (Quartile, −1.99 to −2. 62). ALBI scores 
were not significantly different from baseline at weeks 
3, 6, and 9, respectively (Figure 3). When these patients 
were analyzed in two groups, the mALBI 1+2a group 
(Figure 4A) and the mALBI 2b+3 group (Figure 4B), there 
was no significant difference in ALBI score from baseline 
to week 9 in both mALBI 1+2a and mALBI 2b+3 groups.

3.7  |  Univariate and multivariate 
analysis of clinical factors affecting the 
prognosis of Atezo+Bev treatment

Univariate analysis of baseline clinical characteristics 
identified that the etiology, mALBI grade, and AFP level 
were contributing factors for better PFS in u-HCC pa-
tients treated with Atezo+Bev (p = 0.07, p = 0.0058, and 
p = 0.06, respectively) (Table 6). In multivariate analysis, T
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mALBI grade (HR 2.086, p  =  0.035) was found to be a 
significant independent factor for PFS in u-HCC patients 
treated with Atezo+Bev (Table 6).

4   |   DISCUSSION

In this study, Atezo+Bev treatment showed significantly 
better ORR and PFS in patients with mALBI grade 1 or 
2a than those with mALBI grade 2b or 3. Multivariate 
analysis revealed that mALBI 1+2a was an independ-
ent prognostic factor. Additionally, the transition rate to 
MTAs as secondary treatment was higher in the mALBI 
1+2a group than in the mALBI 2b+3 group. These re-
sults suggest that starting Atezo+Bev with a good hepatic 
functional reserve could be more effective for sequential 
treatment. This study is the first to report an association 
between the antitumor effects of Atezo+Bev and mALBI.

The anti-tumor efficacy of Atezo+Bev by RECIST 
was reported to be 27.3% ORR and 73.6% DCR in the 
IMbrave150 study,3 both of which are generally consis-
tent with our data. There have been several reports on the 
relationship between background factors and anti-tumor 
effects in Atezo+Bev patients in the first and later lines, 
and many of them reported that there was no significant 
difference between them.25,26 However, when we divided 
our patients into the mALBI Grade 1+2a and 2b+3 groups 
for analysis, the mALBI Grade 1+2a group showed sta-
tistically significantly better results in both ORR and PFS 
(Table  2; Figure  2). Although the relationship between 
the hepatic functional reserve and anti-tumor efficacy of 
MTAs for unresectable advanced liver cancer has been 
reported in several studies,27–30 no reports have analyzed 
the relationship between mALBI grade and anti-tumor ef-
ficacy in Atezo+Bev therapy. A possible explanation for 
these results is that there were many cases of withdrawal 
and discontinuation in our study due to AEs in the mALBI 
Grade 2b+3 group, which may have affected the anti-
tumor effect. Furthermore, the mALBI 1+2a group was 
administered more frequently and for longer periods than 
the mALBI 2b+3 group. This tendency has been shown 
for MTAs as well, and patients with low hepatic functional 

reserve reportedly tend to have more AEs, difficulty in 
dose maintenance, and decreased anti-tumor efficacy.28,30

Because the mALBI score is calculated based on total 
bilirubin and albumin levels, the mALBI-2b+3 group 
tends to include cases with low serum albumin levels. It 
is possible that these cases tended to show decreased nu-
tritional and performance status, which may have contrib-
uted to the increased fatigue and anorexia.31–33

Recently, the importance of sequential therapy as a 
therapeutic strategy in pharmacotherapy for HCC has 
been reported.34,35 In addition, the transition rate from 
LEN to MTAs has been reported to be 43.8% in actual clin-
ical practice with CP-A and PS-0,1 as the transition con-
ditions.36 The transition rate from Atezo+Bev to systemic 
chemotherapy was reported by Yoo et al. to be 77.8%; fur-
thermore, Hayakawa et al. reported an 88.2% transition 
rate to antitumor therapy including TACE and HAIC. 
However, there have been no reports on treatment transi-
tion rates in MTA-treatable CP-A and PS-0,1 patients.37,38 
In the current study of 41 patients presenting with PD, 
46.3% (n  =  19) were indicated for MTA treatment after 
progression with Atezo+Bev therapy. However, patients 
who started treatment with mALBI Grade 1+2a had a 
non-significant decrease in mALBI score at the time of 
PD determination on imaging, and the transition rate to 
MTA was as high as 60%, suggesting the effectiveness of 
starting treatment with good liver functional reserve. The 
mALBI 2b patients who were able to receive Atezo+Bev 
for nine consecutive weeks had no deterioration of he-
patic reserve function (Figure  4B), but those who had 
imaging PD during treatment showed a trend toward 
decreased hepatic reserve function. This was thought to 
be due to the fact that the patients had a background of 
decreased hepatic reserve; in addition, the exacerbation 
of tumor factors further reduced the hepatic reserve. 
Treatment after Atezo+Bev is currently an unmet need 
though, the effectiveness of MTA therapy after ICI re-
mains unclear. Therefore, a large-scale analysis, including 
clarifying the condition of transition to later MTA therapy, 
is needed in the future.38,39

Hepatic functional reserve reportedly tends to de-
crease once and then improve again during Atezo+Bev 

Treatment
All, n (%) 
(n = 41)

mALBI 1+2a, n 
(%) (n = 25)

mALBI 2b, n 
(%) (n = 16) p-value

MTAs 19 (46.3) 15 (60.0) 4 (25.0) 0.02

TAE/TACE 8 (19.5) 3 (12.0) 5 (31.2) 0.26

HAIC 1 (2.4) 1 (4.0) 0 (0) 1

BSC 13 (31.7) 6 (24.0) 7 (43.8) 0.36

Abbreviations: BSC, best supportive care; HAIC, hepatic arterial infusion chemotherapy; mALBI, 
modified albumin–bilirubin; MTAs, multi-targeted agents; TAE/TACE, transcatheter embolization/
chemoembolization.

T A B L E  4   Post treatment after 
imaging progression on atezolizumab plus 
bevacizumab therapy
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treatment.25,37 The same trend was observed in the present 
analysis, with a downward trend at 3 and 6 weeks but an 
improving trend in the liver reserve at 9 weeks. One pos-
sible reason for the primary decrease in the mALBI score 
may be that the potent anti-VEGF effect of bevacizumab 
causes tumor ischemia and inflammation; inflammation 
is likely to cause injury to the vascular endothelium and 
hypoalbuminemia as an expression of the inflammatory 
process.40,41 The temporary worsening of the hepatic 

functional reserve may be followed by an improving trend 
after the changes associated with the initial anti-tumor 
effect have subsided.

Therefore, Atezo+Bev tends to maintain the he-
patic functional reserve with a more negligible effect of 
medication on the hepatic functional reserve, and it is 
easier to move on to second-line treatment with MTAs 
when started in patients with better hepatic functional 
reserve.

The limitations of our study include its small sample 
size, short observation period, and retrospective nature. 
Therefore, it is necessary to examine the findings of this 
study through a large-scale prospective study.

Our data suggest that Atezo+Bev treatment has a fa-
vorable antitumor effect on mALBI 1+2a, with a relatively 
good transition rate to subsequent MTA treatment. This 
would also suggest that it is important to initiate drug 
therapy while the patient has relatively good liver func-
tion reserve to improve the prognosis of patients in the 
current treatment strategy for u-HCC.
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