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Abstract
Background/Aim: A comparison of therapeutic efficacy between atezolizumab 
plus bevacizumab (Atez/Bev) and lenvatinib treatment given as first- line therapy 
for unresectable hepatocellular carcinoma (u- HCC) in regard to progression- free 
survival (PFS) overall survival (OS) has not been reported. We aimed to elucidate 
which of those given as initial treatment for u- HCC has greater prognostic impact 
on PFS and OS of affected patients, retrospectively.
Materials/Methods: From 2020 to January 2022, 251 u- HCC (Child– Pugh 
A, ECOG PS 0/1, BCLC- B/C) treated were enrolled (Atez/Bev- group, n = 194; 
lenvatinib- group, n = 57). PFS and OS were analyzed following adjustment based 
on inverse probability weighting (IPW).
Results: There was a greater number of patients with macro- vascular invasion in 
Atez/Bev- group (22.7% vs. 8.8%, p = 0.022). In lenvatinib- group, the frequencies 
of appetite loss (38.6% vs. 19.6%, p  =  0.002), hypothyroidism (21.1% vs. 6.7%, 
p  =  0.004), hand foot skin reaction (19.3% vs. 1.0%, p < 0.001), and diarrhea 
(10.5% vs. 4.6%, p = 0.012) were greater, while that of general fatigue was lower 
(22.8% vs. 26.3%, p  =  0.008). Comparisons of therapeutic best response using 
modified response evaluation criteria in solid tumors (mRECIST) did not show 
significant differences between the present groups (Atez/Bev vs. lenvatinib: CR/
PR/SD/PD = 6.1%/39.1%/39.1%/15.6% vs. 0%/48.0%/38.0%/14.0%, p = 0.285). In 
patients of discontinuation of treatments, 48.2% switched to lenvatinib, 10.6% 
continued beyond PD, 8.2% received another systemic treatment, 5.9% underwent 
transcatheter arterial chemoembolization (TACE), 3.5% received hepatic arterial 
infusion chemotherapy (HAIC), and 1.2% underwent surgical resection in Atez/
Bev- group, while 42.2% switched to Atez/Bev, 4.4% continued beyond PD, 4.4% 
received another systemic treatment, 2.2% nivolumab, 6.7% received TACE, and 
2.2% received HAIC in lenvatinib- group. Following adjustment with inverse 
probability weighting (IPW), Atez/Bev- group showed better PFS (0.5−/1−/1.5- 
years: 56.6%/31.6%/non- estimable vs. 48.6%/20.4%/11.2%, p < 0.0001) and OS 
rates (0.5−/1−/1.5- years: 89.6%/67.2%/58.1% vs. 77.8%/66.2%/52.7%, p = 0.002).
Conclusion: The present study showed that u- HCC patients who received Atez/
Bev as a first- line treatment may have a better prognosis than those who received 
lenvatinib.
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1  |  INTRODUCTION

Hepatocellular carcinoma (HCC) is one of the major 
malignancies and reported to be fifth most common 
worldwide.1 Additionally, recurrence following curative 
treatment (e.g., surgical resection, radiofrequency abla-
tion [RFA]) is often seen, with the tumor finally showing 
an unresectable state in many of those cases, even when 
hepatic reserve function is maintained.

Following development of the tyrosine kinase inhibitor 
(TKI) sorafenib2 as the first systemic treatment medication, 
a total of three regimens are available at the time of writing 
for first- line treatment. Lenvatinib3 was the second first- line 
therapy drug to receive approval, based on results showing 
its non- inferiority therapeutic efficacy as compared with 
sorafenib, and that has since been used for initial systemic 
treatment because of the powerful therapeutic response 
noted in affected patients. Thereafter, atezolizumab plus 
bevacizumab (Atez/Bev) treatment4 received approval in 
September 2020 as a first- line treatment regimen based on 
its superior therapeutic effects for progression- free survival 
(PFS) by response evaluation criteria in solid tumors ver. 1.1 
(RECIST)5 and overall survival (OS) for unresectable HCC 
(u- HCC) as compared with sorafenib. Recently, Kudo et al.6 
and Tada et al.7 have reported that therapeutic usefulness 
of lenvatinib as an initial therapy other than transcatheter 
arterial chemoembolization (TACE) for intermediate stage 
u- HCC, respectively [Barcelona Clinic Liver Cancer stage 
B (BCLC- B)8]. However, to the best of our knowledge, al-
though there has only one report of Atez/Bev for BCLC- B 
u- HCC has been reported,9 there have been no studies that 
have been conducted to compare therapeutic efficacy re-
lated to OS between Atez/Bev and lenvatinib when given 
as first- line treatment for u- HCC. The present retrospective 
study aimed to elucidate which of those given as initial 
treatment for u- HCC has greater prognostic impact on OS 
of affected patients.

2  |  MATERIALS/METHODS

The present study was set to elucidate differences of thera-
peutic results between u- HCC patients with Atez/Bev and 
lenvatinib (before Atez/Bev approval) as an initial treat-
ments for all u- HCC patients, and examined the records 
of 338 u- HCC patients (Atez/Bev: lenvatinib  =  232:106) 
treated between January 2020 and January 2022. All pa-
tients treated with lenvatinib as a first- line therapy were 
started treatment prior to Atez/Bev approval (September 
2020). The above enrollment period was set because the 
median PFS of lenvatinib treatment in u- HCC patients 
with Child– Pugh A was 7.8  months (95% Confidence 
interval [CI]: 7.0– 8.0)10 and it was thought that it would 
theoretically be more likely that Atez/Bev would be used 
as a post progression therapy of lenvatinib and vice versa, 
and that crossover with Atez/Bev as a post progression 
therapy of lenvatinib would be common in the clinical set-
ting. Following exclusion of 87 classified as Child– Pugh 
B or C (n = 33), an Eastern Cooperative Oncology Group 
Performance Status (ECOG PS) ≥2 (n = 9), or with BCLC- 
0, −A, or - D (n = 45), 251 patients without a past history of 
systemic treatment, and treated with Atez/Bev (n = 194) 
or lenvatinib (n = 57) at the standard dose at our affiliated 
hospitals were enrolled (Figure 1).

Prior to starting therapy, written informed consent 
was obtained from each patient. Intravenous Atez/Bev 
treatment consisted of atezolizumab (1200 mg) plus 
bevacizumab (15 mg/kg) of body weight (BW) and was 
given every 3 weeks,4 based on the treatment guidelines 
for Atez/Bev provided by the manufacturer. As for len-
vatinib treatment, that was orally administered (BW 
<60 kg: 8 mg/day, or BW ≥60 kg: 12 mg/day). When any 
unacceptable or serious adverse event (AE) or clinical 
tumor progression was observed, lenvatinib treatment 
was discontinued. When a patient developed severe AE 
(≥grade 3), or if any unacceptable grade 2 drug- related 

F I G U R E  1  Patients' enrollment flow.
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AE occurred, the drug dose was reduced or treatment in-
terrupted according to the administration guidelines for 
Atez/Bev and lenvatinib. When a drug- related AE was 
noted, dose reduction or temporary interruption was 
maintained until the symptom was resolved to grade 1 
or 2, according to the guidelines provided by the man-
ufacturer. Treatment was discontinued following ob-
servation of any unacceptable or serious AE, or clinical 
tumor progression. Each patient was examined using 
upper gastrointestinal endoscopy for surveillance to de-
tect gastroesophageal varices within 6 months of intro-
duction of Atez/Bev. When bleeding was detected or in 
cases with high risk, the patient was treated according to 
local clinical practice.

2.1 | Underlying liver disease

HCC due to hepatitis B virus (HBV) was determined when 
the HBV surface antigen was positive, whereas positive 
anti- hepatitis C virus (HCV) findings were considered to 
indicate that HCC was due to HCV. Underlying liver dis-
ease was judged as related to alcohol, when patients had 
a history of alcohol abuse (≥60 g/day).11,12 Patients had 
a known history of autoimmune disease, they were not 
treated with Atez/Bev.

2.2 | Diagnosis of HCC

Diagnosis of HCC was based on an increasing course of 
alpha- fetoprotein (AFP), as well as dynamic- computed to-
mography (CT),13 magnetic resonance imaging (MRI),5,14 
and/or pathological findings obtained during the clinical 
course. BCLC8 was used for tumor progression status.

2.3 | Response evaluation

In patients treated with Atez/Bev, the modified RECIST 
(mRECIST), ver. 1.1,5 was used for evaluation of thera-
peutic response [complete response (CR), partial response 
(PR), stable disease (SD), progressive disease (PD)].

The initial assessment of therapeutic efficacy was per-
formed using dynamic- CT at approximately 6 weeks after 
Atez/Bev introduction, whenever possible, then additional 
dynamic- CT examinations were performed as needed de-
pending on patient condition, even before 6 weeks in some 
cases. After the initial 6 weeks, dynamic- CT examinations 
were performed again every 6 weeks and then every 9 to 
12 weeks after the first 6 months. In the lenvatinib group, 
the initial assessment was performed at 4 weeks after 

introduction of the drug and then examinations were per-
formed at intervals of 8– 12 weeks thereafter.

2.4 | Assessment for liver function

Child– Pugh classification,15 albumin- bilirubin (ALBI) 
grade,16,17 and modified ALBI (mALBI) grade,18 for which 
ALBI grade 2 was divided into two sub- grades (mALBI 2a 
and 2b) using an ALBI score of −2.27 as the cutoff value, 
were used.

2.5 | Assessment of adverse events 
during Atez/Bev and lenvatinib treatments

For assessment of AEs, the National Cancer Institute 
Common Terminology Criteria for Adverse Events, ver. 
5.0,19 was used. At the time of Atez/Bev discontinuation, 
introduction of the next treatment was determined by the 
attending physician.

The present study was conducted after receiving official 
approval, 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 receiv-
ing written informed consent from each of the enrolled 
patients, all procedures were done in accordance with the 
declaration of Helsinki.

2.6 | Statistical analysis

Continuous variables are expressed as median values 
(interquartile range [IQR]). For statistical analyses, 
Student's t- test, Welch's t- test, a Mann– Whitney U test, 
the Kaplan- Meier method, and a log- rank test were 
used. Atez/Bev and lenvatinib group probabilities (pro-
pensity) were calculated using logistic regression analy-
sis with a set of covariates deemed likely to have effects 
on OS, including positive for macro- vascular invasion 
(MVI) and alanine aminotransferase (ALT), clinical 
factors with a low p value (p < 0.1) (Table  1). Inverse 
probability weighting (IPW) was defined as 1/(propen-
sity score) for the Atez/Bev group and 1/(1- propensity 
score) for the lenvatinib group. Differences regarding 
OS and PFS were tested using an IPW- adjusted log- rank 
test.20,21 p values <0.05 were considered to indicate sta-
tistical significance. Easy- R (EZR), ver. 1.53 (Saitama 
Medical Center, Jichi Medical University),22 a graphical 
user interface for R (The R Foundation for Statistical 
Computing), was used to perform all of the statistical 
analyses.
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3  |  RESULTS

In comparisons of the Atez/Bev and lenvatinib groups, no 
significant differences were observed in regard to clini-
cal features, except for frequency of MVI [22.7% (44/194) 
vs. 8.8% (5/57), p = 0.022], and observation period [me-
dian 8.0  months (IQR: 4.9– 11.2) vs. 14.4 months (IQR: 
9.3– 19.0), p < 0.001] (Table 1). AEs that occurred greater 
than 10% of the patients in at least one of the groups (any 
grades) are shown in Table 2. In the lenvatinib group, the 
frequencies of appetite loss (38.6% vs. 19.6%, p = 0.002), 
hypothyroidism (21.1% vs. 6.7%, p = 0.004), hand foot skin 

reaction (19.3% vs. 1.0%, p < 0.001), and diarrhea (10.5% 
vs. 4.6%, p = 0.012) were greater, while that of general fa-
tigue was lower (22.8% vs. 26.3%, p = 0.008) as compared 
to the Atez/Bev group.

Comparisons of therapeutic best response by 
mRECIST found no significant differences between 
the groups [Atez/Bev vs. lenvatinib: CR/PR/SD/PD, 
11:70:70:28 (objective- response rate (ORR)/disease- 
control rate (DCR)  =  45.2%/84.4%) vs. 0:24:19:7 (ORR/
DCR  =  48.0%/86.0%), p  =  0.285]. When therapeutic 
efficacies were evaluated by RECIST ver. 1.1,23 no sig-
nificant differences were observed between the groups 

Lenvatinib 
(n = 57)

Atez/Bev
(n = 194)

p 
value

Age, yearsa 73 (69– 79) 74 (68– 79) 0.870

Gender, male: female 41:16 148:46 0.490

ECOG PS, 0:1 47:10 167:27 0.525

Body mass index, kg/m2a 23.7 (21.8– 26.6) 23.9 (21.6– 26.1) 0.211

Etiology, HCV:HBV:alcohol:others 24:312:18 70:32:33:59 0.154

AST, U/La 33 (21– 45) 38 (26– 57) 0.424

ALT, U/La 33 (21– 45) 26 (18– 40) 0.081

Platelets, 104/μla 15.1 (110.6– 21.0) 13.8 (10.5– 20.4) 0.802

T- bilirubin, mg/dla 0.70 (0.60– 0.97) 0.80 (0.60– 1.00) 0.211

Albumin, g/dla 3.8 (3.6– 4.1) 3.8 (3.5– 4.2) 0.789

Prothrombin time, %a 89.5 (81.5– 99.3) 88.4 (81.3– 97.4) 0.604

eGFR, ml/min/1.73 m2a 65.7 (44.3– 82.0) 66.9 (52.6– 78.2) 0.911

ALBI score at baselinea −2.57 (−2.28 to 
−2.79)

−2.52 (−2.23 to 
−2.76)

0.661

mALBI 1:2a:2b 27:16:14 84:53:57 0.779

Child– Pugh score 5:6 39:18 133:61 1.0

Maximum intrahepatic tumor size, 
≥5 cm (%)

20 (35.1%) 71 (36.6%) 0.877

No. of intrahepatic tumors, 
none:single:multiple

3:8:46 11:30:153 1.0

Positive for MVI (%) 5 (8.8%) 44 (22.7%) 0.022

Positive for EHM (%) 15 (26.3%) 71 (36.6%) 0.158

BCLC B:C 34:23 93:101 0.134

AFP (≥400 ng/ml) (%) 15 (26.3%) 44 (22.7%) 0.596

No past history of treatment for 
HCC (%)

8 (14.0%) 45 (23.2%) 0.195

Died (%) 23 (40.4%) 35 (18.0%) 0.001

Observation period, monthsa 14.4 (9.3– 19.0) 8.0 (4.9– 11.2) <0.001

IPWa 3.91 (3.43– 4.26) 1.31 (1.18– 1.38) <0.001

Abbreviations: AFP, alpha- fetoprotein; ALBI score, albumin- bilirubin score; ALT, alanine 
aminotransferase; AST, aspartate transaminase; Atez/Bev, atezolizumab plus bevacizumab treatment; 
BCLC, Barcelona Clinic Liver Cancer stage; ECOG PS, Eastern Cooperative Oncology Group Performance 
Status; EHM, extrahepatic metastasis; HBV, hepatitis B virus; HCV, hepatitis C virus; IPW, inverse 
probability weighting; mALBI grade, modified ALBI grade; MVI, macro- vascular invasion.
aMedian. Values in parentheses show interquartile range, unless otherwise indicated.

T A B L E  1  Characteristics of Atez/Bev 
and lenvatinib groups
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[Atez/Bev vs. lenvatinib: CR/PR/SD/PD by RECIST, 
4.0%/25.6%/48.2%/16.1% (ORR/DCR  =  29.6%/77.9%) 
vs. 0%/19.6%/51.8%/16.1% (ORR/DCR  =  19.6%/83.9%), 
p = 0.270].

When OS and PFS by mRECIST were analyzed with-
out using IPW, no significant differences were observed 
between the Atez/Bev and lenvatinib groups [median OS: 
non- estimable (NE) ((95%CI: 15.0-  not applicable [NA]) vs. 
NE (95%CI: 13.6- NA), p = 0.435); median PFS: 8.0 months 

(95%CI: 6.2– 10.3) vs. 6.8 months (95%CI: 4.8– 8.1), 
p = 0.109]. On the other hand, when OS and PFS by mRE-
CIST were analyzed using IPW, the Atez/Bev group showed 
a better OS rate after 0.5, 1, and 1.5 years (89.6%/67.2%/58.1% 
vs. 77.8%/66.2%/52.7%, p = 0.002) (Figure 2), as well as bet-
ter PFS rate after 0.5, 1, and 1.5 years (56.6%/31.6%/NE vs. 
48.6%/20.4%/11.2%, p < 0.0001) (Figure 3).

At the time of analysis, 56.2% (109/194) of the Atez/
Bev group and 21.1% (12/57) in the lenvatinib group 

Lenvatinib group 
(n = 57)

Atez/Bev group
(n = 194)

p 
value

Appetite loss (grade 0:1:2:3) 35:5:13:4 156:20:13:5 0.002

General fatigue (grade 0:1:2:3) 44:2:11:0 143:31:16:4 0.008

Protein urine (grade 0:1:2:3) 43:5:5:4 148:13:14:19 0.824

Hypothyroidism (grade 0:1:2:3) 45:3:9:0 181:4:7:2 0.004

Hypertension (grade 0:1:2:3) 48:2:6:1 160:10:15:9 0.746

HFSR (grade 0:1:2:3) 46:6:4:1 192:1:1:0 <0.001

Hepatic examination abnormality 
(grade 0:1:2:3:4)

56:0:1:0:0 172:12:7:2:1 0.261

Diarrhea (grade 0:1:2:3) 51:1:5:0 185:7:2:0 0.012

Platelet count decline (grade 
0:1:2:3)

50:2:4:1 185:3:5:1 0.120

Edema/ascites (grade 0:1:2:3) 55:1:0:1 173:7:12:2 0.144

Rash (grade 0:1:2:3) 55:2:0:0 174:10:8:2 0.446

Abbreviations: Atez/Bev, atezolizumab plus bevacizumab treatment; HFSR, hand- foot skin reaction.

T A B L E  2  Adverse events in greater 
than 10% of patients in at least one group 
(all grades)

F I G U R E  2  Overall survival with 
adjustment using inverse probability 
weighting. The Atez/Bev group showed 
better overall survival (OS) as compared 
to the lenvatinib group after 0.5, 1, and 
1.5 years (OS rate: 89.6%/67.2%/58.1% vs. 
77.8%/66.2%/52.7%, p = 0.002).
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were receiving ongoing treatment. Major reasons for 
discontinuation of the initial systemic treatment in 
the Atez/Bev group were PD in 66 (77.6%), and AEs in 
24 (28.2%), and those were PD in 36 (80.0%), and AEs 
in four (8.8%) in the lenvatinib group (there were du-
plicated cases). Post progression treatments were ana-
lyzed in patients for whom the initial systemic therapy 
was abandoned due to treatment failure. In 85 patients 
of discontinuation of the Atez/Bev group, 41 (48.2%) 
switched to lenvatinib, nine (10.6%) continued Atez/Bev 
beyond PD, seven (8.2%) received another TKI/molec-
ular targeting agent (MTA) (sorafenib/ramucirumab), 
five (5.9%) underwent TACE, three (3.5%) received he-
patic arterial infusion chemotherapy (HAIC), one (1.2%) 
underwent surgical resection, one (1.2%) radio- therapy 
(RT), 17 (20.0%) received best supportive care (BSC), and 
one (1.2%) was unknown. In Atez/Bev group, migration 
rate to post progression treatment other than BSC, RT 
and unknown was 77.6%. In 45 patients of discontin-
uation of the lenvatinib group, 19 (42.2%) switched to 
Atez/Bev, two (4.4%) continued lenvatinib beyond PD, 
two (4.4%) received another TKI/MTA (sorafenib/ramu-
cirumab), one (2.2%) joined a clinical trial (nivolumab), 
three (6.7%) received TACE, one (2.2%) received HAIC, 
11 (24.4%) received BSC, one (2.2%) underwent mass re-
duction radiofrequency ablation (RFA), and five (11.1%) 
were unknown. In lenvatinib group, migration rate to 
post progression treatment other than BSC, mass reduc-
tion RFA and unknown was 62.2%.

4  |  DISCUSSION

This is a first report, which compares therapeutic effica-
cies between Atez/Bev and lenvatinib as an initial ther-
apy for u- HCC. Patients treated with Atez/Bev showed 
superior OS and PFS values as compared to those treated 
with lenvatinib, after adjusting with IPW. The present re-
sults were thought to be based not only on better PFS, but 
also because of patients with existing CR or conversion 
treatment in the Atez/Bev group. Although, the discon-
tinuation rate due to AEs of Atez/Bev was higher in the 
present cohort (21.2%) than that of the lenvatinib group 
(8.5%), it has been reported that significant deterioration 
of ALBI score is common during the initial 4 weeks after 
introducing lenvatinib treatment,24 while a lower negative 
influence of Atez/Bev on hepatic function9,25 might have 
contributed to the present results. It is no doubt that intro-
duction of not only a TKI or MTA26– 30 but also Atez/Bev 
in subjects with better hepatic function condition (mALBI 
grade 1 or 2a) is considered to be a minimum requirement 
to improve prognosis.

Following Atez/Bev failure, it is considered that use 
of a TKI or MTA (i.e., regorafenib,31 ramucirumab,32 and 
cabozantinib,33,34 each available in Japan in January 2022, 
in addition to sorafenib and lenvatinib) with sequential 
systemic treatments will have an increasingly vital role to 
improve prognosis. In cases that received TKI treatment, 
Child– Pugh class A patients have been reported to have a 
better post progression survival (PPS) as compared to those 

F I G U R E  3  Progression- free survival 
by modified RECIST with adjustment 
using inverse probability weighting. 
The Atez/Bev group showed better 
progression- free survival (PFS) by 
modified RECIST as compared to the 
lenvatinib group after 0.5, 1, and 1.5 years 
(PFS rate: 56.6%/31.6%/non- estimable 
(NE) vs. 48.6%/20.4%/11.2%, p < 0.0001).
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classified as Child– Pugh class B patients (54.4 ± 17.6% vs. 
32.0 ± 11.6%, p = 0.015).35 Moreover, with TKI and MTA 
sequential treatment, the total TKI/MTA therapy period 
in patients treated after 2017 was found to have a good cor-
relation with OS in our previous study (r = 0.946, 95% CI: 
0.918– 0.965, p < 0.001),27 while Kobayashi et al. reported 
that the correlation between OS and duration of TKI/MTA 
has improved with the increase in therapeutic modalities 
in recent years (2009– 2012 vs. 2013– 2016 vs. 2017– 2019: 
R = 0.395 vs. 0.505 vs. 0.667).36

To increase the opportunity for prolonging PPS by se-
quential therapy, introduction of Atez/Bev for patients 
with better hepatic function should be kept in mind as 
much as possible. In the present cohort, migration to post 
progression treatment (including continuing beyond PD 
and interventional radiology) was noted in 77.6% of the 
Atez/Bev group, similar to the ranges (74.2% to 88.2%) 
noted in previous reports presented by Hayakawa et al.37 
and Yoo et al.38 This is the same as findings showing that 
post progression treatment with TKI/MTA and continu-
ing treatment including such treatments in a sequential 
manner is very important to prolong the prognosis of u- 
HCC patients.

In recent reports, a better therapeutic efficacies were 
obtained by lenvatinib treatment as an initial therapy for 
BCLC- B u- HCC (beyond up to seven criteria) as compared 
to TACE.6,7 On the other hand, although a good therapeu-
tic results of Atez/Bev for patients with such condition 
were observed,9 there have been no other reports concern-
ing with comparison of therapeutic efficacies for u- HCC 
between Atez/Bev and lenvatinib. The present results of 
this retrospective study suggested the superiority of Atez/
Bev to lenvatinib as an initial treatment for both BCLC- B 
and - C u- HCC patients. Although the rate of migration 
to post progression treatment of the lenvatinib group 
(including TACE and continuing beyond PD) was 62.2% 
in the present study, in past investigations of lenvatinib 
treatment, low rates of eligibility for post progression 
therapy (43.8%),39 and of migration from lenvatinib to 
second- line treatment (41.7%)40 were reported, with lack 
of an established post progression treatment also noted as 
an important clinical issue. In spite of such clinical fac-
tors, it has been reported that later- line use of lenvatinib 
showed a similar therapeutic efficacy to that of the ini-
tial use.10 In addition, Aoki et al.41 reported that the me-
dian OS after introducing lenvatinib as a post progression 
treatment of ICI therapy was 15.8 months (95%CI: 8.49– 
23.17), while Yoo et al.38 noted that after Atez/Bev failure 
was 16.6 months (95%CI: 3.6– 29.6). In the present study, 
56.2% of the Atez/Bev group showed a treatment ongoing 
status at the time of writing, while approximately 40%– 
50% of the patients with treatment failure (PD) crossed 
over to receive the other treatment. Although further 

investigation of OS is needed because the present obser-
vation period was short, Atez/Bev showed superiority to 
LEN in terms of PFS.

There are some limitations. First is its retrospective na-
ture. Second, the timing for introduction of lenvatinib was 
prior to development of Atez/Bev. Third, the observation 
period in the Atez/Bev group was short. To obtain clear 
conclusion, longer observation period will be needed. 
Additional investigations including a randomized control 
study with a larger number of patients are needed in the 
near future.

The present study showed that u- HCC patients treated 
with Atez/Bev as a first- line therapy may have a better 
prognosis than those who received lenvatinib. In the pres-
ent immune therapy era, the most effective sequential 
order of TKI/MTA following Atez/Bev failure should be 
elucidated. Furthermore, clear therapeutic strategies of 
systemic treatments must be established to improve prog-
nosis for affected patients.

AUTHOR CONTRIBUTIONS
AH and TK conceived the study, and participated in its 
design and coordination. AH, TTad, MH, KKar, MA, JT, 
KTa, EI, KTs, SF, TI, KTaj, HO, CO, SY, HT, TNi, TA, SK, 
TH, NS, KKaw, MKa, AN, TTan, HO, KN, HS, AM, AT, 
TNa, NI, TO, TA, YK, MI, SN, HI, YH, KJ, HK, and MKu 
performed data curation. AH performed statistical analy-
ses and interpretation. AH and TK drafted the text. All 
authors have read and approved the final version of the 
manuscript.

FUNDING INFORMATION
None.

CONFLICT OF INTEREST
Atsushi Hiraoka, MD, PhD –  lecture fees: Chugai, Eli Lilly, 
Bayer. Takashi Kumada, MD, PhD –  lecture fees; Eisai. 
Masatoshi Kudo, MD, PhD –  advisory role: Eiasi, Ono, 
MSD, Bristol- Myers Squibb, Roche; lecture fees: Bayer, 
Eli Lilly, Eisai, MSD, Bristol- Myers Squibb, EA Pharma; 
research funding: Gilead Sciences, Taiho, Sumitomo 
Dainippon Pharma, Otsuka, Takeda, EA Pharma, Abbvie, 
Eisai. Toshifumi Tada, MD, PhD –  lecture fees; Eisai, 
Abbvie. Takeshi Hatanaka, MD, PhD –  lecture fee; Eisai.

None of the other authors have potential conflict of in-
terest to declare.

ETHICS STATEMENT
The entire study protocol was approved by the Institutional 
Ethics Committee of Ehime Prefectural Central Hospital 
(No. 30– 66). The present study was conducted after 
receiving official approval as a retrospective analysis of 
database records based on the Guidelines for Clinical 



   | 333HIRAOKA et al.

Research issued by the Ministry of Health and Welfare of 
Japan. All procedures were done in accordance with the 
declaration of Helsinki. The data were made anonymous 
before analysis to protect patient privacy. Written informed 
consent was obtained from all patients before treatment 
and ethical approval for use of an opt- out methodology 
was received for this study based on the low level of risk 
to the participants.

DATA AVAILABILITY STATEMENT
Due to the nature of this research, the participants in 
this study could not be contacted regarding permission 
for the findings to be shared publicly, thus no such per-
mission was asked for or obtained. The datasets gen-
erated and/or analyzed for the current study are not 
publicly available due to the nature of the research, as 
noted above.

ORCID
Atsushi Hiraoka   https://orcid.
org/0000-0003-1989-0480 
Toshifumi Tada   https://orcid.org/0000-0002-0976-6761 
Kazuya Kariyama   https://orcid.
org/0000-0003-3996-7502 
Hidenori Toyoda   https://orcid.
org/0000-0002-1652-6168 
Takeshi Hatanaka   https://orcid.
org/0000-0003-3656-285X 
Yoichi Hiasa   https://orcid.org/0000-0003-4117-339X 

REFERENCES
 1. Parkin DM, Bray F, Ferlay J, Pisani P. Estimating the world can-

cer burden: Globocan 2000. Int J Cancer. 2001;94(2):153- 156.
 2. Llovet JM, Ricci S, Mazzaferro V, et al. Sorafenib in advanced 

hepatocellular carcinoma. N Engl J Med. 2008;359(4):378- 390. 
doi:10.1056/NEJMoa0708857

 3. 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;391:1163- 1173. doi:10.1016/s0140- 6736(18)30207- 1

 4. Finn RS, Qin S, Ikeda M, et al. Atezolizumab plus bevacizumab 
in unresectable hepatocellular carcinoma. N Engl J Med. 
2020;382(20):1894- 1905. doi:10.1056/NEJMoa1915745

 5. Di Martino M, Marin D, Guerrisi A, et al. Intraindividual 
comparison of gadoxetate disodium- enhanced MR imaging 
and 64- section multidetector CT in the detection of hepa-
tocellular carcinoma in patients with cirrhosis. Radiology. 
2010;256(3):806- 816. doi:10.1148/radiol.10091334

 6. Kudo M, Ueshima K, Chan S, et al. Lenvatinib as an initial 
treatment in patients with intermediate- stage hepatocellu-
lar carcinoma beyond up- to- seven criteria and child- Pugh a 
liver function: a proof- of- concept study. Cancers. 2019;11(8). 
doi:10.3390/cancers11081084

 7. Tada T, Kumada T, Hiraoka A, et al. Impact of early Lenvatinib 
administration on survival in patients with intermediate- stage 

hepatocellular carcinoma: a multicenter, inverse probability 
weighting analysis. Oncology. 2021;1- 10. doi:10.1159/000515896

 8. Llovet JM, Villanueva A, Marrero JA, et al. Trial design and 
endpoints in hepatocellular carcinoma: AASLD consensus con-
ference. Hepatology (Baltimore, MD). 2021;73(suppl 1):158- 191. 
doi:10.1002/hep.31327

 9. Hiraoka A, Kumada T, Tada T, et al. Early experience of 
atezolizumab plus bevacizumab treatment for unresectable 
hepatocellular carcinoma BCLC- B stage patients classified as 
beyond up to seven criteria -  multicenter analysis. Hepatol Res. 
2022;52(3):308- 316. doi:10.1111/hepr.13734

 10. Hiraoka A, Kumada T, Tada T, et al. Efficacy of lenvatinib for 
unresectable hepatocellular carcinoma based on background 
liver disease etiology: multi- center retrospective study. Sci Rep. 
2021;11(1):16663. doi:10.1038/s41598- 021- 96089- x

 11. EASL clinical practical guidelines: management of alcoholic 
liver disease. J Hepatol. 2012;57(2):399- 420. doi:10.1016/j.
jhep.2012.04.004

 12. Mittal S, El- Serag HB. Epidemiology of hepatocellular carci-
noma: consider the population. J Clin Gastroenterol. 2013;47:S2- 
S6. doi:10.1097/MCG.0b013e3182872f29

 13. Bruix J, Sherman M. Management of hepatocellular carcinoma. 
Hepatology (Baltimore, MD). 2005;42(5):1208- 1236. doi:10.1002/
hep.20933

 14. Sano K, Ichikawa T, Motosugi U, et al. Imaging study of early he-
patocellular carcinoma: usefulness of gadoxetic acid- enhanced 
MR imaging. Radiology. 2011;261(3):834- 844. doi:10.1148/
radiol.11101840

 15. Pugh RN, Murray- Lyon IM, Dawson JL, Pietroni MC, Williams 
R. Transection of the oesophagus for bleeding oesophageal var-
ices. Br J Surg. 1973;60(8):646- 649.

 16. 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. doi:10.1200/jco.2014.57.9151

 17. Hiraoka A, Kumada T, Michitaka K, et al. Usefulness of albumin- 
bilirubin grade for evaluation of prognosis of 2584 Japanese pa-
tients with hepatocellular carcinoma. J Gastroenterol Hepatol. 
2016;31(5):1031- 1036. doi:10.1111/jgh.13250

 18. Hiraoka A, Michitaka K, Kumada T, et al. Validation and po-
tential of albumin- bilirubin grade and prognostication in a 
Nationwide 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. doi:10.1159/000479984

 19. National, Cancer, Institute. Accessed July 15, 2021. https://
ctepc ancer gov/proto colDe velop ment/adver se_effec tshtm

 20. Kim HT. Cumulative incidence in competing risks data and 
competing risks regression analysis. Clin Cancer Res. 2007;13(2 
Pt 1):559- 565. doi:10.1158/1078- 0432.Ccr- 06- 1210

 21. Xie J, Liu C. Adjusted Kaplan- Meier estimator and log- rank 
test with inverse probability of treatment weighting for survival 
data. Stat Med. 2005;24(20):3089- 3110. doi:10.1002/sim.2174

 22. Kanda Y. Investigation of the freely available easy- to- use soft-
ware 'EZR' for medical statistics. Bone Marrow Transplant. 
2013;48(3):452- 458. doi:10.1038/bmt.2012.244

 23. Eisenhauer EA, Therasse P, Bogaerts J, et al. New response 
evaluation criteria in solid tumours: revised RECIST guideline 
(version 1.1). Eur J Cancer. 2009;45(2):228- 247. doi:10.1016/j.
ejca.2008.10.026

https://orcid.org/0000-0003-1989-0480
https://orcid.org/0000-0003-1989-0480
https://orcid.org/0000-0003-1989-0480
https://orcid.org/0000-0002-0976-6761
https://orcid.org/0000-0002-0976-6761
https://orcid.org/0000-0003-3996-7502
https://orcid.org/0000-0003-3996-7502
https://orcid.org/0000-0003-3996-7502
https://orcid.org/0000-0002-1652-6168
https://orcid.org/0000-0002-1652-6168
https://orcid.org/0000-0002-1652-6168
https://orcid.org/0000-0003-3656-285X
https://orcid.org/0000-0003-3656-285X
https://orcid.org/0000-0003-3656-285X
https://orcid.org/0000-0003-4117-339X
https://orcid.org/0000-0003-4117-339X
https://doi.org//10.1056/NEJMoa0708857
https://doi.org//10.1016/s0140-6736(18)30207-1
https://doi.org//10.1056/NEJMoa1915745
https://doi.org//10.1148/radiol.10091334
https://doi.org//10.3390/cancers11081084
https://doi.org//10.1159/000515896
https://doi.org//10.1002/hep.31327
https://doi.org//10.1111/hepr.13734
https://doi.org//10.1038/s41598-021-96089-x
https://doi.org//10.1016/j.jhep.2012.04.004
https://doi.org//10.1016/j.jhep.2012.04.004
https://doi.org//10.1097/MCG.0b013e3182872f29
https://doi.org//10.1002/hep.20933
https://doi.org//10.1002/hep.20933
https://doi.org//10.1148/radiol.11101840
https://doi.org//10.1148/radiol.11101840
https://doi.org//10.1200/jco.2014.57.9151
https://doi.org//10.1111/jgh.13250
https://doi.org//10.1159/000479984
https://ctepcancergov/protocolDevelopment/adverse_effectshtm
https://ctepcancergov/protocolDevelopment/adverse_effectshtm
https://doi.org//10.1158/1078-0432.Ccr-06-1210
https://doi.org//10.1002/sim.2174
https://doi.org//10.1038/bmt.2012.244
https://doi.org//10.1016/j.ejca.2008.10.026
https://doi.org//10.1016/j.ejca.2008.10.026


334 |   HIRAOKA et al.

 24. Hiraoka A, Kumada T, Atsukawa M, et al. Early relative 
change in hepatic function with Lenvatinib for unresect-
able hepatocellular carcinoma. Oncology. 2019;97(6):334- 340. 
doi:10.1159/000502095

 25. Hiraoka A, Kumada T, Tada T, et al. Atezolizumab plus beva-
cizumab treatment for unresectable hepatocellular carcinoma: 
early clinical experience. Cancer Rep. 2021;e1464. doi:10.1002/
cnr2.1464

 26. 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. doi:10.1002/cam4.2241

 27. Hiraoka A, Kumada T, Atsukawa M, et al. Important clinical 
factors in sequential therapy including Lenvatinib against unre-
sectable hepatocellular carcinoma. Oncology. 2019;97:277- 285. 
doi:10.1159/000501281

 28. Ando Y, Kawaoka T, Suehiro Y, et al. Analysis of post- progression 
survival in patients with unresectable hepatocellular carci-
noma treated with Lenvatinib. Oncology. 2020;98(11):787- 797. 
doi:10.1159/000509387

 29. Fuchigami A, Imai Y, Uchida Y, et al. Therapeutic efficacy 
of lenvatinib for patients with unresectable hepatocellular 
carcinoma based on the middle- term outcome. PloS One. 
2020;15(4):e0231427. doi:10.1371/journal.pone.0231427

 30. 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. doi:10.1159/000511734

 31. 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 (London, England). 2017;389(10064):56- 66. 
doi:10.1016/s0140- 6736(16)32453- 9

 32. Zhu AX, Finn RS, Galle PR, Llovet JM, Kudo M. Ramucirumab 
in advanced hepatocellular carcinoma in REACH- 2: the true 
value of alpha- fetoprotein. Lancet Oncol. 2019;20(4):e191. 
doi:10.1016/s1470- 2045(19)30165- 2

 33. Abou- Alfa GK, Meyer T, Cheng AL, et al. Cabozantinib in pa-
tients with advanced and progressing hepatocellular carcinoma. 
N Engl J Med. 2018;379(1):54- 63. doi:10.1056/NEJMoa1717002

 34. Kudo M, Tsuchiya K, Kato N, et al. Cabozantinib in Japanese pa-
tients with advanced hepatocellular carcinoma: a phase 2 mul-
ticenter study. J Gastroenterol. 2021;56:181- 190. doi:10.1007/
s00535- 020- 01753- 0

 35. Terashima T, Yamashita T, Takata N, et al. Post- progression sur-
vival and progression- free survival in patients with advanced 
hepatocellular carcinoma treated by sorafenib. Hepatol Res. 
2016;46(7):650- 656. doi:10.1111/hepr.12601

 36. Kobayashi K, Ogasawara S, Takahashi A, et al. Evolution of 
survival impact of molecular target agents in patients with ad-
vanced hepatocellular carcinoma. Liver Cancer. 2022;11(1):48- 
60. doi:10.1159/000519868

 37. 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. 2021. doi:10.1007/s10637- 021- 01185- 4

 38. 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. doi:10.1159/000512781

 39. 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. 
doi:10.1159/000503031

 40. Koroki K, Kanogawa N, Maruta S, et al. Posttreatment after 
Lenvatinib in patients with advanced hepatocellular carci-
noma. Liver Cancer. 2021;10:473- 484. doi:10.1159/000515552

 41. 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. Cancers. 2020;12(10). doi:10.3390/cancers12103048

How to cite this article: Hiraoka A, Kumada T, 
Tada T, et al. Does first- line treatment have 
prognostic impact for unresectable HCC?— 
Atezolizumab plus bevacizumab versus lenvatinib. 
Cancer Med. 2023;12:325-334. doi: 10.1002/cam4.4854

https://doi.org//10.1159/000502095
https://doi.org//10.1002/cnr2.1464
https://doi.org//10.1002/cnr2.1464
https://doi.org//10.1002/cam4.2241
https://doi.org//10.1159/000501281
https://doi.org//10.1159/000509387
https://doi.org//10.1371/journal.pone.0231427
https://doi.org//10.1159/000511734
https://doi.org//10.1016/s0140-6736(16)32453-9
https://doi.org//10.1016/s1470-2045(19)30165-2
https://doi.org//10.1056/NEJMoa1717002
https://doi.org//10.1007/s00535-020-01753-0
https://doi.org//10.1007/s00535-020-01753-0
https://doi.org//10.1111/hepr.12601
https://doi.org//10.1159/000519868
https://doi.org//10.1007/s10637-021-01185-4
https://doi.org//10.1159/000512781
https://doi.org//10.1159/000503031
https://doi.org//10.1159/000515552
https://doi.org//10.3390/cancers12103048
https://doi.org/10.1002/cam4.4854

	Does first-line treatment have prognostic impact for unresectable HCC?—Atezolizumab plus bevacizumab versus lenvatinib
	Abstract
	1|INTRODUCTION
	2|MATERIALS/METHODS
	2.1|Underlying liver disease
	2.2|Diagnosis of HCC
	2.3|Response evaluation
	2.4|Assessment for liver function
	2.5|Assessment of adverse events during Atez/Bev and lenvatinib treatments
	2.6|Statistical analysis

	3|RESULTS
	4|DISCUSSION
	AUTHOR CONTRIBUTIONS
	FUNDING INFORMATION
	CONFLICT OF INTEREST
	ETHICS STATEMENT
	DATA AVAILABILITY STATEMENT

	REFERENCES


