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1 | INTRODUCTION

Abstract

Background: Although atezolizumab plus bevacizumab (Atez/bev) treatment has
been developed for unresectable hepatocellular carcinoma (u-HCC), changes in
hepatic function during therapy have yet to be reported.

Aim: This retrospective clinical study aimed to elucidate early responses to Atez/Bev.
Methods: From September 2020 to April 2021, 171 u-HCC patients undergoing
Atez/Bev treatment were enrolled (BCLC stage A:B:C:D = 5:68:96:2). Of those, 75
had no prior history of systemic treatment. Relative changes in hepatic function and
therapeutic response were assessed using albumin-bilirubin (ALBI) score and
Response Evaluation Criteria in Solid Tumors (RECIST), ver. 1.1, respectively.
Results: In initial imaging examination findings, objective response rates for early
tumor shrinkage and disease control after 6 weeks (ORR-6W/DCR-6W) were
10.6%/79.6%. Similar response results were observed in patients with and without
a past history of systemic treatment (ORR-6W/DCR-6W = 9.7%/77.8% and
12.2%/82.9%), as well as patients in whom Atez/Bev was used as post-progression
treatment following lenvatinib (ORR-6W/DCR-6W = 7.7%/79.5%), for which no
known effective post-progression treatment has been established. In 111 patients
who underwent a 6-week observation period, ALBI score was significantly wors-
ened at 3 weeks after introducing Atez/Bev (—2.525 + 0.419 vs —2.323 + 0.445,
p < .001), but then recovered at 6-weeks (—2.403 + 0.452) as compared to 3-weeks
(b = .001). During the observation period, the most common adverse events were
appetite loss (all grades) (12.3%), general fatigue/hypertension (all grades) (11.1%,
respectively), and urine protein (all grades) (10.5%).

Conclusion: Atez/Bev might have therapeutic potential not only as first but also
later-line treatment of existing molecular target agents. In addition, this drug combi-
nation may have less influence on hepatic function during the early period, as the

present patients showed a good initial therapeutic response.

KEYWORDS
albumin-bilirubin score, atezolizumab plus bevacizumab, hepatic function, lenvatinib,
unrespectable hepatocellular carcinoma

developed in 2020 as a first-line therapy using the combination of an

immune-checkpoint inhibitor (ICI) and MTA and is expected to show bet-

Hepatocellular carcinoma (HCC) is the most commonly encountered
primary liver malignancy and sixth most common malignancy world-
wide.! In addition to curative treatments, such as liver transplantation,?
surgical resection,® and radiofrequency ablation (RFA),* and the palliative
treatment transcatheter arterial chemoembolization (TACE)> systemic
therapeutic strategies have been developed for unresectable HCC
(u-HCC) cases.®” Following introduction of sorafenib® as the initial first-
line molecular target agent (MTA) in 2009, approval for lenvatinib? as an
additional first-line MTA for u-HCC was granted in 2018 in Japan. As for

b in 2017, ramucirumab®?! in

second-line MTA treatments, regorafeni
2019, and cabozantinib? in 2020 have received approval. This increase
in therapeutic options has improved the prognosis of u-HCC patients.®

Moreover, atezolizumab plus bevacizumab (Atez/Bev)** recently

ter therapeutic efficacy for improving prognosis of these patients than
previously introduced first-line MTA treatments (sorafenib, lenvatinib).>®

Few reports regarding the influence of hepatic function during
the early period of Atez/Bev therapy for u-HCC are available at this
time. Moreover, many u-HCC patients continue to receive treatments
with existing MTA drugs after approval of Atez/Bev, and there is
scant information regarding the therapeutic efficacy of that combina-
tion given as later-line therapy when treatment failure is observed in a
patient receiving an MTA. In addition, there is no known effective
post-progression treatment for patients receiving lenvatinib.®

This study aimed to evaluate the influence of Atez/Bev on
hepatic function as well as early therapeutic response when given not

only as a first but also as a later-line treatment in clinical practice.
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2 | MATERIALS AND METHODS TABLE 1
Bev (n =171)
The present findings were obtained in a multicenter analysis of 171 Age, yr®

u-HCC patients treated with Atez/Bev from September 2020 to April
2021 at 16 different institutions. Therapeutic response was deter-
mined using Response Evaluation Criteria in Solid Tumors (RECIST),
ver. 1.1.17 The first assessment of therapeutic effect was performed
using dynamic CT results obtained at around 6 weeks after introduc-
tion of Atez/Bev, whenever possible, and additional dynamic CT
examinations were performed as needed depending on the patient
condition even before 6 weeks. Findings showing partial response
(PR) at around 6 weeks were considered to indicate early tumor
shrinkage for the present study (PR-6W).

Patients with a known history of autoimmune disease were not
treated with Atez/Bev. In addition, all patients were examined using
upper gastrointestinal endoscopy for surveillance of esophageal and
gastric varices. When detected or if a high risk of bleeding was
present, the patient was treated according to local clinical practice.

21 | Basalliver disease

For the present study, positive anti-HCV findings were considered to
indicate that HCC was due to hepatitis C virus (HCV), whereas HCC
due to hepatitis B virus (HBV) was determined when the HBV surface
antigen was positive. For patients with a history of alcohol abuse of

60 g/day or more,'®1? basal liver disease was judged as alcoholic.

2.2 | Liver function assessment

For assessment of hepatic reserve function, Child-Pugh classification,?°
albumin-bilirubin (ALBI) grade,?*?? and modified ALBI (mALBI) grade®®
were utilized. ALBI grade 2 was divided into two subgrades (mALBI 2a
and 2b) using an ALBI score of —2.27 as the cutoff value.®

2.3 | HCC diagnosis and treatment

HCC diagnosis was based on an increasing course of alpha-
fetoprotein (AFP), as well as dynamic CT,?* MRI,2>2% and/or patholog-
ical findings obtained during the clinical course. Barcelona Clinic Liver
Cancer (BCLC)?” and tumor node metastasis (TNM) staging were
determined based on criteria for TNM staging for HCC presented by
the Liver Cancer Study Group of Japan (LCSGJ), sixth edition?® (TNM-

LCSGJ) and were used for evaluations of tumor progression.

24 | Atez/Bev treatment and adverse event
assessment

After obtaining written informed consent from the patient, intrave-

nous Atez/Bev treatment, composed of 1200 mg of atezolizumab plus

Gender, male: female

BMI, kg/m??

Etiology, HCV:HBV:alcohol:other
Positive for diabetes mellitus, %
ECOG PS, 0:1:2

Platelets, >10*/pI?

AST, U/L?

ALT, U/L®

T-bilirubin, mg/dI®

Albumin, g/dI?

Prothrombin time, %°

ALBI score? (mALBI grade 1:2a:2b:3)

Child-Pugh class, A:B:C (Child-Pug
score, 5:6:7:8:9:10)

AFP, ng/ml
Tumor size, maximum, cm

Intra-hepatic tumors, n, none:single:
multiple

MVI, Vp1:Vp2:Vp3:Vp4:Vv1:Vv2:
Vv3,Vb2:Vb3

EHM, lung:bone:lymph node:
perioneal:others

TNM-LCSGJ, L:1L:N:IVa: Vb
BCLC stage, A:B:C:D

Naive HCC, %

Initial dose of bevacizumab, mg?

Previous systemic therapies before
Atez/Bev, n (none:1:2:3:4)

Past history of systemic therapy drug
(SOR:LEN:REG:RAM:ICI)°

Infusion reaction, %

Observation period, months

s WILEY_L 2o

Characteristics of patients treated with Atez/

73 (68-80)
144:27

22.9 (20.6-24.9)
60:27:31:53

63 (37.1%)
136:30:4:1
13.4(10.7-17.3)
37 (28-55)

27 (19-40)

0.70 (0.50-0.92)
3.8 (3.40-4.10)
91.5(83.1-101.9)

—2.520 (—2.207 to
—2.720) (73:44:53:1)

164:6:1 (112:52:5:1:0:1)

56.0 (6.8-1029.2)
3.0 (1.6-6.0)
15:18:138

6:10:9:9:4:0:2:1:1
30:20:16:7:7
1:26:63:19:62
5:68:96:2

20 (11.7%)

880 (793.5-1000.0)
75:60:19:12:5

39:88:17:9:1

1(0.6%) (grade 2)
2.25(0.82-3.25)

Abbreviations: AFP, alpha-fetoprotein; ALBI score, albumin-bilirubin score;

ALT, alanine aminotransferase; AST, aspartate transaminase; Atez/Bev,
atezolizumab plus bevacizumab; BCLC stage, Barcelona Clinic Liver Cancer
stage; BMI, body mass index; ECOG PS, Eastern Cooperative Oncology
Group performance status; EHM, extra-hepatic metastasis; HBV, hepatitis
B virus; HCV, hepatitis C virus; ICl, immune-check point inhibitor; LEN,
lenvatinib; mALBI grade, modified ALBI grade; MVI, Macrovascular
invasion; RAM, ramucirumab; REG, regorafenib; SOR, sorafenib; TNM
LCSGJ sixth, tumor node metastasis stage by Liver Cancer Study Group of
Japan sixth edition.

®Median (interquartile range).

PDuplication.

15 mg/kg of body weight of bevacizumab, was given every 3 weeks.
Treatment was discontinued following observation of any unaccept-
able or serious adverse event (AE) or clinical tumor progression.

For assessment of AEs, the National Cancer Institute Common
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Terminology Criteria for Adverse Events, ver. 4.0,%° was used. The
guidelines for Atez/Bev treatment provided by the manufacturer were
used. At the time of Atez/Bev discontinuation, introduction of the
next treatment was determined by the attending physician.

This study was conducted as a retrospective analysis of database
records based on the Guidelines for Clinical Research issued by the
Ministry of Health and Welfare of Japan after receiving official
approval. All procedures were done in accordance with the Declara-
tion of Helsinki. Written informed consent was received from all

patients.

2.5 | Statistical analysis

For statistical analysis, Welch's t-test, Student's t-test, Fischer's exact
test, a paired t test, Mann-Whitney's U test, and the Friedman test
were used as appropriate. For multiple comparisons, Bonferroni's
method was utilized.

p values less than 0.05 were considered to indicate statistical sig-
nificance. Easy R (EZR), ver. 1.53 (Saitama Medical Center, Jichi Medi-
cal University, Saitama, Japan),30 a graphical user interface for R (The
R Foundation for Statistical Computing, Vienna, Austria), was used to

perform all of the statistical analyses.

3 | RESULTS

The median age of the patients was 73 years and 144 (84.2%) were male.
One hundred sixty-four (95.9%) were classified as Child-Pugh class
A. BCLC stage A was noted in 5, stage B in 68, stage C in 96, and stage
D in 2, and 20 (11.7%) were classified as naive HCC. Atez/Bev was given
as the initial systemic treatment in 75 (43.9%) of the present patients,
while sorafenib was used as previous treatments in 39, lenvatinib in
88, regorafenib in 17, ramucirumab in 9, and another ICl in 1 (including
duplication). The median observation period was 2.25 months (Table 1).
At the time of writing, Atez/Bev had been stopped in 29 (17.0%).

TABLE 2 Initial response to Atez/Bev at 6 weeks, shown by RECIST ver. 1.1
CR PR SD PD ORR-6W/DCR-6W  NE
All (n=171) None (0%)  12(10.6%)  78(69.0%) 23(20.4%) 10.6%/79.6% 58
Atez/Bev as first-line (n = 75) None (0% 5(12.2%) 29 (70.7%) 7 (17.1%) 12.2%/82.9% 34
Atez/Bev as later-line (n = 96) None (0% 7 (9.7%) 49 (68.1%) 16 (22.2%) 9.7%/77.8% 24
Atez/Bev as post-progression treatment following LEN None (0% 3(7.7%) 28 (71.8%) 8 (20.5%) 7.7%/79.5% 18

(n=57)

Abbreviations: Atez/Bev, atezolizumab plus bevacizumab; CR, complete response; DCR, disease control rate at 6 weeks; LEN, lenvatinib; NE, not examined
at time of this analysis; ORR-6W, objective response rate at 6 weeks; PD, progressive disease; PR, partial response; SD, stable disease.

(A) Child-Pugh score
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(B) modified ALBI grade
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Relative changes in (A) Child-Pugh score and (B) modified ALBI grade
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Eleven patients whose imaging evaluation was slightly delayed or missing at six week of blood sampling were excluded.

FIGURE 2 Patients who underwent observations after 6 weeks (n = 111). Relative changes in ALBI score for (A) all 111 patients (baseline,
—2.525 +0.419; 3 weeks, —2.323 + 0.445; 6 weeks, —2.403 + 0.452), (B) 111 patients divided by mALBI grade, (C) 111 patients divided by
therapy (Atez/Bev as first-line vs Atez/Bev as later-line), and (D) 100 patients divided by therapeutic response (non-PD vs PD) after exclusion of
eleven patients whose imaging evaluation was slightly delayed or missing at 6 week of blood sampling. NS, not significant

3.1 | Initial evaluation of therapeutic response to 171 patients, while at the time of writing PR as early tumor shrinkage
Atez/Bev treatment has been noted in 12 (10.6%), stable disease (SD) in 78 (69.0%), and

progression disease (PD) in 23 (20.4%) [objective response rate at
At the initial imaging evaluation performed at 6 weeks after starting 6 weeks (ORR-6W), 10.6%; disease control rate at 6 weeks (DCR-
treatment, complete response (CR) was not observed in 113 of the 6W), 79.6%)]. Patients with early tumor shrinkage (PR-6W) showed



6of9 | WILEY-]|Cancer Reports @!

HIRAOKA ET AL.

TABLE 3 Adverse events with Atez/Bev in early period

Any grade Grade 1 or 2 Grade 3 or more
Appetite loss 21 (12.3%) 20 (11.7%) 1(0.6%)
General fatigue 19 (11.1%) 18 (10.5%) 1(0.6%)
Hypertension 19 (11.1%) 16 (9.3%) 3(1.8%)
Urine protein 18 (10.5%) 3.5%) 12 (7.0%)
Elevation of transaminase 12 (7.0%) 3.5%) 6 (3.5%)
Fever 12 (7.0%) 11 (6.4%) 1(0.6%)
Edema/ascites 12 (7.0%) 4.6%) 4 (2.4%)
Thyroid function abnormality 9 (5.3%) 4.7%) 1 (0.6%)
Rash 7 (4.2%) 3.0%) 2 (1.2%)
Diarrhea/colitis 7 (4.2%) 4%) 3(1.8%)
Interstitial pneumonia 3(1.8%) 0.6%) 2(1.2%)
Other AEs 42 (24.6%) 36 (21.0%) 6 (3.6%): EV rupture,? nasal bleeding, pancreatitis,

HCC rupture, acute heart failure, anemia (all 1)

Abbreviations: AE, adverse event; Atez/Bev, atezolizumab plus bevacizumab; HCC: hepatocellular carcinoma.

2Patients with Vp4.

higher rates of AE of hypertension (p = .032) as compared to the
others (Table S1).

When Atez/Bev was given as first-line treatment, PR-6W (PR as
early tumor shrinkage) was observed in 5 (12.2%), while SD was
observed in 29 (70.7%) and PD in 7 (17.1%) (ORR 12.2%, DCR 82.9%).
In cases that received Atez/Bev as later-line treatment (ORR-6W
9.7%, DCR-6W 77.8%), PR-6W was observed in 7 (9.7%), SD in 49
(68.1%), and PD in 16 (22.2%). In patients who had received lenvatinib
and there were given Atez/Bev as post-progression treatment
(Table S2), PR-6W was observed in 3 (7.7%), SD in 28 (71.8%), and PD
in 8 (20.5%) (ORR-6W 7.7%, DCR-6W 79.5%) at the initial imaging
evaluation (Table 2). From the view of etiology of HCC, initial thera-
peutic responses were similar in viral and nonviral patients (ORR-6W/
DCR-6W: 10.8%/78.5% vs 10.4%/81.3%, p = .955).

3.2 | Relative change in hepatic function in early
period of Atez/Bev treatment

Child-Pugh score and mALBI grade at baseline, as well as 3 and
6 weeks after starting Atez/Bev treatment, are shown in Figure 1.
Child-Pugh class A at those time points was 95.9%, 87.1%, and 91.0%,
respectively (Figure 1A), while mALBI grade 1/2a was 42.7%/25.7%
(68.4%), 26.6%/23.0% (49.6%), and 36.9%/22.5% (59.4%), respec-
tively (Figure 1B). For the 111 patients who underwent the 6-week
examination , relative changes in ALBI score are shown in Figure 2.
ALBI score deterioration was significant at 3 weeks after introducing
Atez/Bev (—2.525+0.419 vs -2.323 +0.445, p <.001). Although
ALBI score at 6 weeks (—2.403 + 0.452) was worse than that at the
baseline (p <.001), it was improved as compared to that at
3 weeks (p = .001).

Similar relative changes of ALBI score were observed for each
mALBI grade to that of the 111 patients who underwent the 6-week

examination (Figure 2B), as well as after dividing the patients into
those who received Atez/Bev as initial systemic (n = 42) or as later-
line treatment at the baseline (n = 69) (—2.627 + 0.428 vs —2.463
+0.404, p = .049), or at the three- (-2.333 +0.467 vs -2.317
+0.434, p = .851) or 6-week (—2.378 +0.500 vs -2.417 + 0.423,
p = .670) time points (Figure 2C). In addition, there was no significant
difference between non-PD (n = 82) and PD (n = 18) cases at the
baseline (—2.495 + 0.404 vs -2.484 + 0.488, p = .923), or at the
three- (—2.316 +0.448 vs -2.273+0.423, p = .702) or 6-week
(—2.412 + 0.454 vs -2.355 + 0.479, p = .649) time points (Figure 2D).
As for AEs, during the early period of Atez/Bev treatment, appe-
tite loss (any grade) was most frequently observed (12.3%), followed
by general fatigue/hypertension (any grade) (11.1%, respectively) and
urine protein (any grade) (10.5%) (Table 3). At 3 and 6 weeks, treat-
ment interruptions of Atez and Bev were 7.6% (10/132) and 11.4%
(15/132), and 15.3% (17/111), and 16.2% (18/111), respectively.

4 | DISCUSSION

The present results showed a DCR at the initial evaluation of thera-
peutic response performed at 6 weeks after beginning treatment with
Atez/Bev similar to that seen in the IMbrave 150 trial,** not only for
all patients but also after dividing them into with and without past his-
tory of systemic treatments (MTA drugs). The IMbrave 150 trial
(ASCO 2020)! showed a time to response of 2.8 months (approxi-
mately at the time of the second imaging evaluation). At the time of
writing, a high DCR-6W and low early tumor shrinkage rate (ORR-
6W) were noted in the present cohort, though improved ORR follow-
ing treatment is expected based on the results obtained after more
6 weeks.? In these patients, AE of hypertension might be considered
as a predictor of early tumor shrinkage, as well as hand-foot skin reac-
tion as seen with MTA treatments.3>*3> When PD was confirmed at
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the first imaging evaluation, overall survival (OS) was much worse than
CR/PR and SD (8.0 months vs not estimated/16.1 months).3* Thus, the
possibility of clinical efficacy with continued Atez/Bev treatment beyond
PD should be considered. It will be necessary to establish a treatment
strategy in the future that takes into account the initial PD result in
patients undergoing Atez/Bev treatment.

Although it is well known that patients receiving sorafenib or
lenvatinib show deterioration of hepatic function at 1 month after

3536 and as later-

introducing treatment, both when given as first-line
line®” treatment, another study found no significant deterioration of
hepatic function (ALBI score) in ramucirumab, anti-VEGFR-2, and pla-
cebo groups during each cycle of treatment.3® On the other hand,
patients in the CheckMate-459 trial who were treated with nivolumab
showed small amounts of deterioration and recovery of ALBI score
during the early treatment period.3? Although bevacizumab, an anti-
body that provides suppression upstream of the VEGFR-2, is given as
an anti-VEGF-A drug, Atez/Bev treatment might have a negative
effect on hepatic function, such as seen with nivolumab, at least dur-
ing the very early period of treatment. One of the reasons of the slight
deterioration of the ALBI score at 3 weeks may be transient low
grades of AEs of appetite loss and general fatigue at early period of
Atez/Bev treatment. At 3 week, treatment interruptions of Atez and
Bev were 7.6% and 11.4%, respectively, in the present cohort. For
analyzing relationship between Atez/Bev and deterioration of hepatic
function in detail, longer observation is necessary. However, it is pos-
sible that the present results show phenomena (deterioration and
recovery of ALBI score) similar to those noted in the CheckMate-459
trial.>°

Better mALBI grade (1 or 2a) following drug introduction is an
important factor in clinical settings for obtaining better therapeutic
results with MTA treatments for u-HCC patients®>374%43 pecause a
decline in hepatic function after introducing systemic therapy
(sorafenib and lenvatinib) is commonly observed.®>*¢ Ando et al.
reported that better hepatic function (mALBI grade 1 and 2a) was the
only significant predictive factor to indicate candidates suitable for
post-progression treatment after lenvatinib failure.** Although a con-
tinuing deterioration of ALBI score was not observed in the present
cohort, mALBI grade 2a might be the minimum hepatic function
required for introducing Atez/Bev, even in Child-Pugh class A patients
as well those receiving MTA treatments, for expanding the clinical
opportunity for introducing post-progression sequential treatment.
Although 56.1% of the present cohort were treated with Atez/Bev as
later-line treatment, our results indicated a therapeutic response simi-
lar to that seen in the IMbrave150 trial.1* Atez/Bev might also be a
valid sequential therapeutic option for u-HCC patients previously
treated with MTA drugs including lenvatinib. Pianto et al. reported
that worse ALBI grade (grades 2 and 3) (HR 2.1 and HR 3.1, p < .001,
respectively), post-ICl treatment (HR 0.30, p < .001), and non-disease
control (PD/non-examination) (HR 4.88, p <.001) were significant
prognostic factors related to OS in patients undergoing ICI treatment,
while poor ALBI grade (grade 3) (HR 3.9, p <.001) and post ICI-
treatment (HR 0.3, p < .001) were significant prognostic factors also
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systemic therapy, including Atez/Bev in u-HCC patients with better
hepatic function, if possible, should be kept in mind for increasing the
opportunity for sequential treatment.*®

Although initial therapeutic responses were similar in viral and
nonviral patients in the present cohort (ORR-6W/DCR-6W:
10.8%/78.5% vs 10.4%/81.3%, p = .955), long-term effect of Atez/
Bev in each basal liver diseases [e.g. viral, nonviral, especially non-
alcoholic fatty liver disease (NAFLD)/non-alcoholic steatohepatitis
(NASH)] could not be analyzed at this writing. A recent report by
Pfister et al. noted that therapeutic responses to ICI treatments dif-
fered according to the etiology of the basal liver disease.*® Meta-
analysis of the Pfister's report indicated that patients with HCC with a
viral etiology showed therapeutic benefits from ICI use [HR 0.64],
whereas those with a nonviral etiology did not [HR 0.92] (p = .03).4¢
Most importantly, results of two validation cohorts treated with ICI
clearly showed that OS for NAFLD/NASH-related HCC patients was
significantly worse than that for the non-NAFLD/NASH-related HCC
group (median OS: 5.4 vs 11.0 months, p = .023 and 8.8 vs
17.7 months, p = .034, respectively).*® Future analysis from this per-
spective is also necessary for Atez/Bev treatment.

Of course, existing first-line treatments such as sorafenib and
lenvatinib can continue to be the first choice for u-HCC patients with
autoimmune diseases. In any case, it is no doubt that better hepatic
reserve function at the time of introducing first-line treatments is impor-
tant for improving the prognosis of u-HCC in using any systemic
treatments.

This study has some limitations. Although it was conducted as a
multicenter study, the analysis was retrospective, and the observation
period was short, making concrete conclusions not possible to obtain.
Additionally, the therapeutic potential of Atez/Bev and determination
of its influence on worsening hepatic function as compared to other
existing MTA drugs, as well as administration in u-HCC patients with
mALBI grade 2b or 3 should be analyzed in the future. Accumulation
of greater numbers of patients and a longer observation period will be
needed for obtaining definitive conclusions.

In conclusion, Atez/Bev may have a good therapeutic potential
when given notonly as afirst but also as a later-line treatment following
therapy with existing MTAs. This drug combination might have less
influence on hepatic function during the early period. In early period
examinations, the present patients showed a good initial therapeutic

response.
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