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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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TOMONARI ET AL.

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."* 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.? 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.*’

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.”™*°

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 IMbravel50
study.’ The eligible patients had evaluable nodules
by the Response Evaluation Criteria in Solid Tumors
(RECIST)"! and modified RECIST (mRECIST) criteria,'
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with Child-Pugh (CP) class A, the Eastern Cooperative
Oncology Group Performance Status (ECOG-PS) score of
0 or 1" and Barcelona Clinic Liver Cancer (BCLC) stage
BorC."

In patients with CP class B, Atezo+Bev was adminis-
tered according to the criteria of the GO30140 study.'” The
diagnosis of HCC was made according to the guidelines of
the Liver Cancer Study Group in Japan.'® 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,'” "% 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 1200mg atezolizumab and 15mg/kg
bevacizumab every 3weeks. 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 6weeks.
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



TOMONARI ET AL.

2648 .
—I—Wl LEY_Cancer Medicine _

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.® Patients who withdrew or discontinued Atezo+Bev
by 9weeks 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.! Multivariate analysis was performed using varia-
bles reported to influence u-HCC treatment.**** 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 71years (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

TABLE 1 Characteristics of patients with unresectable advanced hepatocellular carcinoma treated with atezolizumab plus bevacizumab

therapy

Characteristics All (n=171)

Observation period, median [quartiles], (days) 202 [109-265]

Age, median [quartiles], (years) 71 [66-79]
Sex (male/female), n 58/13
ECOG-PS (0/1), n 42/29
Etiology (HBV/HCV/NBNC), n 8/30/33

Platelets, median [quartiles], (10*/pl)
M2BpGi [quartiles] (C.O.1.)

Child-Pugh score (5/6/7/8), n 38/27/3/3

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

Intrahepatic nodules (none/1/2-7/>7) 8/13/27/23

Maximum diameter of intrahepatic nodule 5/40/26
(none/<50/>50) (mm)

Portal vein invasion (absent/present), n 56/15

Extrahepatic spread (absent/present), n 47/24

AFP, median [quartiles] (ng/ml) 178 [11-1243]

BCLC stage (A/B/C), n 4/24/43

Treatment line (first line/second line/third line/ 34/15/10/8/4
fourth line fifth line), n

Previously used drugs (sorafenib/regorafenib/ (22/14/36/9)

lenvatinib ramucirumab)

15.2 [10.6-18.7]
2.22 [1.06-4.49]

mALBI 1+2a mALBI 2b+3

(n=42) (n=29) p-value
194 [141-303] 187 [102-258] 0.51
72 [67-78] 79 [67-80] 0.21
34/8 24/5 1
26/16 19/10 0.09
7/20/15 1/10/18 0.20
16.4 [13.5-19.4] 11.3 [9.5-17.2] 0.09
1.95 [0.84-2.75] 2.80 [1.60-5.74] 0.07
34/8/0/0 4/19/3/3

18/24/0/0 0/0/27/2

7/16/6/13 1/11/7/10 0.3
0/19/7 0/14/5 0.32
35/7 21/8 0.38
16/26 8/21 0.48
79 [7.5-1006] 368 [79-1459] 0.13
2/17/23 2/7/20 0.37
19/8/6/6/3 15/7/4/2/1 0.83
(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.
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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).

(%) (n = 29)
1(3.4)
3(10.4)

18 (62.1)

7 (24.1)

mALBI 2b+3 n
13.8
75.9

= 42)
11(26.2)
21 (50.0)
9(21.4)

mALBI1+2an
(%) (n

1(2.4)

28.6

78.8

3.2 | Treatment effect

71)

All 1 (%)
(n=
2(2.8)
14(19.7)
39 (54.9)
16 (22.5)
22.5

77.5

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 6weeks after initia-
tion of Atezo+Bev therapy. The RECISTverl.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
14+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 (320days
[10.5 months], 95% CI 126 -not applicable [NA] days)
versus the mALBI 2b+3 group (91days [3.0 months],
95% CI 56-133days, 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 85-292days, 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.

Evaluation (mRECIST)
Complete response

Partial response

Stable disease

Progressive disease
Objective response rate (%)
Disease control rate (%)

29)

mALBI 2b+3 n
(%) (n=

0(0)

1(3.4)

20 (69.0)
8(27.6)

34

72.4

42)

mALBI1+2an

(%) (n

0(0)
11 (26.2)

22(52.4)
9 (21.4)
26.2
78.8

All 1 (%)
(n=171)
0(0)

12 (16.9)
42(59.2)
17 (23.9)
16.9

76.1

Evaluation (RECISTverl.1)
Complete response

Partial response

Progressive disease

Objective response rate (%)
Disease control rate (%)

Stable disease
Abbreviations: mALBI, modified albumin-bilirubin; mRECIST, modified Response Evaluation Criteria in Solid Tumors; RECIST, Response Evaluation Criteria in Solid Tumors.

TABLE 2 Response to treatment with Atezolizumab plus bevacizumab for hepatocellular carcinoma
*p <0.05 versus mALBI 2b+3.
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FIGURE 1 The progression-free survival of all 71 patients
treated with atezolizumab + bevacizumab analyzed using Kaplan—

Meier curve.
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FIGURE 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.

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 108days. The average number of
Bev medications was 4.8, and the duration was 105days.
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 14+2a group were 5.5 times and
119.4days, and the number of Bev medications was 5.3
times and 116days, 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 153.2days, and Bev was administered 6.6 times
and 145days, while in the SD group (n = 42), Atezo was
administered 5.4 times and the duration of medication
was 117.2days, Bev was administered 5.2 times and the
duration of medication was 113.5days. In the PD group
(n = 17), Atezo was administered twice and the duration
was 42.4days, and Bev was administered twice and the
duration was 42.4days, 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+42a, 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 14+2a group and —2.430 at the
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g a 0 point of imaging PD, (p = 0.08) which was not statistically
I ~ H' significant, while in the mALBI 2b group mALBI at the
£ S’ S’ beginning of treatment score was —1.961 and —1.486 at
3 g o g o the point of imaging PD, a statistically significant differ-
_ ence (p <0.01).
[ele] [ele]
5 = ;
— —
g % - 3.5 | Adverse events
a =5 0 R
° ) ; ) . AEs observed during treatment with Atezo+Bev are
. © — shown in Table 4. The most frequent AE was decreased
= T 3 appetite (all grades, n = 23/71 [32.4%], grade 3, n = 1/71
i g/ QI [1.4%]), followed by fatigue (all grades, n = 19/71 [26.8%],
; el 5 © grade 3,n =4/71[5.6%]), proteinuria (all grades, n = 15/71
= - © - © [21.1%], grade 3, n = 5 [7.0%]), hypertension (all grades,
o o n = 9/71 [12.7%], grade 3, n = 1 [1.4%]), and fever (all
S 5 grades, n = 8/71 [11.3%], grade 3, n = 0 [0%]).
g ~ 5 = During the Atezo+Bev treatment observation period,
§ é § ‘é’ 23 patients (32.4%, 23/71) were withdrawn or discontin-
2 é g é é ued due to AEs. The frequency of AEs resulting in dose
:‘!P kS g B g withdrawal or discontinuation was significantly higher
E - § g § é in the mALBI 2b+3 group (51.7%, 15/29 patients) than in
E g E_ S 'é £ _ = the mALBI 1+2a group (19.0%, 8/42 patients) (p <0.01)
g S EPERTEE (Table 5).
2 ¢ &g 59 8¢ =
§ii Igivi
3.6 | Effect of Atezo+Bev on ALBI score
E ~ o over the treatment period
S 2 [
I~ N (]
g E ? N é After initiation of Atezo+Bev, the changes in ALBI score
5 E e ;3: e & - were evaluated in 46 patients who were able to continue
S treatment through week 9 without discontinuation or
é & 9 s withdrawal. The median ALBI scores at baseline, 3, 6,
= E A E QI and 9weeks were —2.31 (Quartile, —2.07 to '—2.57), -2.31
5 RS = 5l (Quartile, —2.11 to —2.57), —2.22 (Quartile, —1.98 to
§ é i s 0 S o0 —2.62), and —2.36 (Quartile, —1.99 to —2. 62). ALBI scores
% - - " - - were not significantly different from baseline at weeks
g = S S 3, 6, and 9, respectively (Figure 3). When these patients
g lﬁ QI m| were analyzed in two groups, the mALBI 1+2a group
2 8 8 8 (Figure 4A) and the mALBI 2b+3 group (Figure 4B), there
E <=t § " S 3 was no significant difference in ALBI score from baseline
E to week 9 in both mALBI 14+2a and mALBI 2b+3 groups.
° 2 2
2 . =
§ g 2 g 2 3.7 | Univariate and multivariate
i g E 2 E analysis of clinical factors affecting the
= ’g,, E § E B prognosis of Atezo+Bev treatment
£ E 3 E % E
E ;g, o g g o g g Univariate analysis of baseline clinical characteristics
o g § 23 = g E o = identified that the etiology, mALBI grade, fmd AFP level
& § % 5 %’ % 5 5§ E were contributing factors for better PFS in u-HCC pa-
> s §8° 558 8 tients treated with Atezo+Bev (p = 0.07, p = 0.0058, and
: <= = = = p = 0.06, respectively) (Table 6). In multivariate analysis,
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TABLE 4 Posttreatment after

AL R () mALBI1+2a, n mALBI2b, n imaging progression on atezolizumab plus
i zolizu u
Treatment (n=41) (%) (n = 25) (%) (n =16) p-value g . & prog p
bevacizumab therapy

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.

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 142a was an independ-
ent prognostic factor. Additionally, the transition rate to
MTAs as secondary treatment was higher in the mALBI
14+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
IMbravel50 study,’ 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.?>?® However, when we divided
our patients into the mALBI Grade 14+2a and 2b+3 groups
for analysis, the mALBI Grade 142a 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,””*° 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.28’3°

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.*' =

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.*® 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.”’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.***

Hepatic functional reserve reportedly tends to de-
crease once and then improve again during Atezo+Bev
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treatment.”>*” 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.***" The temporary worsening of the hepatic

p=0.58

| p=0.37
p=0.53

15
2
25
-3

-3.5

ALBI score

Base line 3weeks 6weeks 9weeks
FIGURE 3 The transition of hepatic functional reserve after

the administration of treatment with atezolizumab-+bevacizumab
at baseline, 3, 6, and 9weeks.

(@) mALBI 1+2a

(b) MALBI 2b+3

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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TABLE 6 Univariate and Multivariate analysis of factors affecting progression-free survival

Factors Category No. of patients
Age (years) >75 31
<75 40
Sex Male 58
Female 13
Etiology Viral 37
No-viral 34
ECOG-PS 1 29
0 42
mALBI Grade >2b 31
1, 2a 40
Portal vein invasion Yes 15
No 56
Extrahepatic spread Yes 24
No 47
AFP level (ng/ml) 2400 25
<400 46
BCLCC Yes 37
No 34
Treatment line First line 34
Late line 37

Univariate Multivariate
Median Hazard ratio (95%
PFS (days) p-value confidence interval) p-value
144 0.77
259
126 0.16
NA
293 0.07 0.748 (0.376-1.487) 0.41
91
112 0.37
259
91 0.0058 2.086 (1.054-4.130) 0.035
320
96 0.47
214
88 0.55
187
96 0.06 1.599 (0.833-3.069) 0.16
259
88 0.11
259
NA 0.41
133

Abbreviations: AFP, alpha-fetoprotein; BCLC, Barcelona Clinic Liver Cancer; ECOG-PS, Eastern Cooperative Oncology Group performance status; mALBI,
modified albumin-bilirubin; NA, not applicable; PSF, progression free survival.

Tetsuji Takayama, revision of manuscript. All authors
had access to the data and participated in the writing of
this manuscript.

CONFLICT OF INTEREST
The authors declare no competing interest.

DATA AVAILABILITY STATEMENT

The data that support the findings of this study are avail-
able from the corresponding author upon reasonable
request.

ETHICS APPROVAL

This study was approved by the Institutional Ethics
Committee of the University of Tokushima Hospital (ap-
proval number: 3816) and the participating institution.

INFORMED CONSENT
Informed consent was obtained in the form of opt-out on
the website.

ORCID

Tetsu Tomonari 2 https://orcid.org/0000-0002-8484-9866

Yasushi Sato @ https://orcid.org/0000-0002-6776-4609
Hironori Tanaka © https://orcid.org/0000-0003-4712-0192
Tetsuji Takayama @ https://orcid.org/0000-0002-0175-1573

REFERENCES
1. Forner A, Reig M, Bruix J. Hepatocellular carcinoma. Lancet.
2018;391(10127):1301-1314.
Nault JC, Galle PR, Marquardt JU. The role of molecular en-
richment on future therapies in hepatocellular carcinoma. J
Hepatol. 2018;69(1):237-247.
Finn RS, Qin S, Ikeda M, et al. Atezolizumab plus bevacizumab
in unresectable hepatocellular carcinoma. N Engl J Med.
2020;382(20):1894-1905.
Llovet JM, Villanueva A, Marrero JA, et al. AASLD panel of
experts on trial design in HCC. Trial design and endpoints
in hepatocellular carcinoma: AASLD consensus conference.
Hepatology. 2021;73(Suppl 1):158-191.
Vogel A, Martinelli E, ESMO Guidelines Committee, Electronic
address: clinicalguidelines@ESMO.Org, ESMO Guidelines
Committee. Updated treatment recommendations for hepa-
tocellular carcinoma (HCC) from the ESMO clinical practice
Guidelines. Ann Oncol. 2021;32(6):801-805.
Johnson PJ, Berhane S, Kagebayashi C, et al. Assessment of liver
function in patients with hepatocellular carcinoma: a new evidence-
based approach-the ALBI grade. J Clin Oncol. 2015;33(6):550-558.


https://orcid.org/0000-0002-8484-9866
https://orcid.org/0000-0002-8484-9866
https://orcid.org/0000-0002-6776-4609
https://orcid.org/0000-0002-6776-4609
https://orcid.org/0000-0003-4712-0192
https://orcid.org/0000-0003-4712-0192
https://orcid.org/0000-0002-0175-1573
https://orcid.org/0000-0002-0175-1573

2656 .
—I—Wl LEY_Cancer Medicine _

7.

10.

11.
12.
13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

TOMONARI ET AL.

Hiraoka A, Michitaka K, Kumada T, et al. Validation and po-
tential of albumin-bilirubin grade and prognostication in a na-
tionwide survey of 46,681 hepatocellular carcinoma patients in
Japan: the need for a more detailed evaluation of hepatic func-
tion. Liver Cancer. 2017;6(4):325-336.

Tada T, Kumada T, Hiraoka A, et al. Impact of modified
albumin-bilirubin grade on survival in patients with HCC who
received lenvatinib. Sci Rep. 2021;11(1):14474.

Hatanaka T, Naganuma A, Shibasaki M, et al. The role of
the albumin-bilirubin score for predicting the outcomes in
Japanese patients with advanced hepatocellular carcinoma
treated with ramucirumab: a real-world study. Oncology.
2021;99(4):203-214.

Hiraoka A, Kumada T, Tsuji K, et al. Validation of modified
ALBI grade for more detalied assessment of hepatic function in
hepatocellular carcinoma patients: a multicenter analysis. Liver
Cancer. 2019;8(2):121-129.

Schwartz LH, Seymour L, Litiere S, et al. RECIST 1.1 - standard-
isation and disease-specific adaptations: perspectives from the
RECIST working group. Eur J Cancer. 2016;62:138-145.
Lencioni R, Llovet JM. Modified RECIST (mRECIST) as-
sessment for hepatocellular carcinoma. Semin Liver Dis.
2010;30(1):52-60.

Oken MM, Creech RH, Tormey DC, et al. Toxicity and response
criteria of the eastern cooperative oncology group. Am J Clin
Oncol. 1982;5(6):649-655.

Llovet JM, Bru C, Bruix J. Prognosis of hepatocellular car-
cinoma: the BCLC staging classification. Semin Liver Dis.
1999;19(3):329-338.

Lee MS, Ryoo BY, Hsu CH, et al. Atezolizumab with or with-
out bevacizumab in unresectable hepatocellular carcinoma
(G0O30140): an open-label, multicenter, phase 1b study. Lancet
Oncol. 2020;21(6):808-820.

Kudo M, Kitano M, Sakurai T, Nishida N. General rules for
the clinical and pathological study of primary liver cancer, na-
tionwide follow-up survey and clinical practice guidelines: the
outstanding achievements of the liver cancer study Group of
Japan. Dig Dis. 2015;33(6):765-770.

Llovet JM, Ricci S, Mazzaferro V, et al. Sorafenib in advanced
hepatocellular carcinoma. N Engl J Med. 2008;359(4):378-390.
Bruix J, Qin S, Merle P, et al. Regorafenib for patients with he-
patocellular carcinoma who progressed on sorafenib treatment
(RESORCE): a randomised, double-blind, placebo-controlled,
phase 3 trial. Lancet. 2017;389(10064):56-66.

Zhu AX, Kang YK, Yen CJ, et al. Ramucirumab after sorafenib
in patients with advanced hepatocellular carcinoma and in-
creased alpha-fetoprotein concentrations (REACH-2): a ran-
domised, double-blind, placebo-controlled, phase 3 trial. Lancet
Oncol. 2019;20(2):282-296.

Kudo M, Finn RS, Qin S, et al. Lenvatinib versus sorafenib in
first-line treatment of patients with unresectable hepatocellular
carcinoma: a randomised phase 3 non-inferiority trial. Lancet.
2018;391(10126):1163-1173.

Kanda Y. Investigation of the freely available easy-to-use soft-
ware ‘EZR’ for medical statistics. Bone Marrow Transplant.
2013;48(3):452-458.

European Association For The Study Of The Liver, European
Organisation For Research And Treatment Of Cancer. EASL-
EORTC clinical practice guidelines: management of hepatocel-
lular carcinoma. J Hepatol. 2012;56(4):908-943.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Pfister D, Nufiez NG, Pinyol R, et al. NASH limits anti-
tumour surveillance in immunotherapy-treated HCC. Nature.
2021;592(7854):450-456.

Tomonari T, Sato Y, Tanaka H, et al. Therapeutic efficacy of len-
vatinib in nonviral unresectable hepatocellular carcinoma. JGH
Open. 2021;5(11):1275-1283.

Hiraoka A, Kumada T, Tada T, et al. Atezolizumab plus beva-
cizumab treatment for unresectable hepatocellular carcinoma:
early clinical experience. Cancer Reports. 2022;5(2):e1464.
Iwamoto H, Shimose S, Noda Y, et al. Initial experience of
atezolizumab plus bevacizumab for unresectable hepato-
cellular carcinoma in real-world clinical practice. Cancers.
2021;13(11):2786. d0i:10.3390/cancers13112786

Hiraoka A, Kumada T, Atsukawa M, et al. Prognostic fac-
tor of lenvatinib for unresectable hepatocellular carcinoma
in real-world conditions-multicenter analysis. Cancer Med.
2019;8(8):3719-3728.

Tomonari T, Sato Y, Tanaka H, et al. Potential use of lenvatinib
for patients with unresectable hepatocellular carcinoma includ-
ing after treatment with sorafenib: real-world evidence and in
vitro assessment via protein phosphorylation array. Oncotarget.
2020;11(26):2531-2542.

Ochi H, Tani J, Tomonari T, et al. Sequential therapy includ-
ing regorafenib for unresectable hepatocellular carcinoma:
effect of early relative changes in hepatic functional reserve
after regorafenib administration on prognosis. Hepatol Res.
2021;51(12):1219-1228.

Ueshima K, Nishida N, Hagiwara S, et al. Impact of baseline
ALBI grade on the outcomes of hepatocellular carcinoma pa-
tients treated with lenvatinib: a multicenter study. Cancer.
2019;11(7):952. doi:10.3390/cancers11070952

Baumgartner RN, Koehler KM, Romero L, Garry PJ. Serum al-
bumin is associated with skeletal muscle in elderly men and
women. Am J Clin Nutr. 1996;64(4):552-558.

Visser M, Kritchevsky SB, Newman AB, et al. Lower serum
albumin concentration and change in muscle mass: the
health, aging and body composition study. Am J Clin Nut.
2005;82(3):531-537.

Gariballa S, Alessa A. Association between nutritional blood-
based biomarkers and clinical outcome in sarcopenia patients.
Clin Nutr ESPEN. 2018;25:145-148.

Hiraoka A, Kumada T, Atsukawa M, et al. Real-life practice ex-
perts for HCC (RELPEC) study group, HCC 48 group (hepato-
cellular carcinoma experts from 48 clinics in Japan). Important
clinical factors in sequential therapy including lenvatinib
against unresectable hepatocellular carcinoma. Oncology.
2019;97(5):277-285.

Tomonari T, Sato Y, Tani J, et al. Comparison of therapeutic
outcomes of sorafenib and lenvatinib as primary treatments for
hepatocellular carcinoma with a focus on molecular-targeted
agent sequential therapy: a propensity score-matched analysis.
Hepatol Res. 2021;51(4):472-481.

Hiraoka A, Kumada T, Fukunishi S, et al. Post-progression
treatment eligibility of unresectable hepatocellular carcinoma
patients treated with lenvatinib. Liver Cancer. 2020;9(1):73-83.
Hayakawa Y, Tsuchiya K, Kurosaki M, et al. Early experience of
atezolizumab plus bevacizumab therapy in Japanese patients
with unresectable hepatocellular carcinoma in real-world prac-
tice. Invest New Drugs. 2022;40(2):392-402. doi:10.1007/s1063
7-021-01185-4


https://doi.org/10.3390/cancers13112786
https://doi.org/10.3390/cancers11070952
https://doi.org/10.1007/s10637-021-01185-4
https://doi.org/10.1007/s10637-021-01185-4

TOMONARI ET AL.

38.

39.

40.

41.

Yoo C, Kim JH, Ryu MH, et al. Clinical outcomes with mul-
tikinase inhibitors after progression on first-line Atezolizumab
plus bevacizumab in patients with advanced hepatocellular
carcinoma: a multinational multicenter retrospective study.
Liver Cancer. 2021;10(2):107-114.

Aoki T, Kudo M, Ueshima K, et al. Exploratory analysis of
lenvatinib therapy in patients with unresectable hepatocellu-
lar carcinoma who have failed prior PD-1/PD-L1 checkpoint
blockade. Cancer. 2020;12(10):3048. doi:10.3390/cancers121
03048

Zhu AX, Holalkere NS, Muzikansky A, Horgan K, Sahani DV.
Early antiangiogenic activity of bevacizumab evaluated by com-
puted tomography perfusion scan in patients with advanced he-
patocellular carcinoma. Oncologist. 2008;13(2):120-125.

Don BR, Kaysen G. Serum albumin: relationship to inflamma-
tion and nutrition. Semin Dial. 2004;17(6):432-437.

.. 2657
Cancer Medicine -WI LEYJ—

Open Access,

SUPPORTING INFORMATION

Additional supporting information can be found online
in the Supporting Information section at the end of this
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