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Introduction

Abstract

Aim of the study: Studies comparing atezolizumab plus bevacizumab (ATE/BEV) vs. lenvatinib (LEN) for ad-
vanced hepatocellular carcinoma (aHCC) have shown conflicting results. With this background, we aimed to
collate the available evidence comparing ATE/BEV and LEN in aHCC.

Material and methods: A comprehensive search of three databases was conducted from inception to November
2022 for studies comparing ATE/BEV with LEN for managing aHCC. Results were presented with their 95%
confidence intervals (95% Cl) as the hazard ratio (HR) for time-to-event outcomes or odds ratios (OR) for dichot-
omous outcomes.

Results: A total of 8 studies were included. On analysis of matched cohorts, there was no difference in the ob-
jective response rate (ORR) (adjusted odds ratio [aOR] = 1.15, 95% Cl: 0.83-1.61) or disease control rate (DCR)
(aOR = 0.83, 95% Cl: 0.49-1.38) between groups. Three studies reported a significantly longer progression-free
survival (PFS) with ATE/LEN, while one reported a longer PFS with LEN. The adjusted hazard ratio (aHR) for PFS
available from three studies was comparable (HR = 1.06, 95% Cl: 0.75-1.50). Data were insufficient to carry out
a formal analysis for overall survival (0S), but none of the studies reported any difference in 0S. On comparison
of overall adverse events (AE) and > grade 3 AE, there was no difference in the overall analysis, but higher risk
of AE with LEN on sensitivity analysis.

Conclusions: Based on the currently available literature, LEN was found to be non-inferior to ATE/BEV in terms
of ORR, DCR, and PFS. However, LEN may be associated with a higher incidence of AEs. Further head-to-head
trials are required to demonstrate the superiority of ATE/BEV over LEN.

Key words: meta-analysis, hepatocellular carcinoma, atezolizumab, lenvatinib, immune checkpoint inhibitors.

Address for correspondence:

Dr. Akash Roy, Apollo Multispecialty Hospital, India, e-mail: royakash12@gmail.com

Systemic treatment has advanced considerably in

Hepatocellular carcinoma (HCC) was the third
most common cause of cancer-related deaths globally
in 2020 and the sixth most prevalent cancer overall [1].
Despite significant improvements in the monitor-
ing, diagnosis, and care of HCC patients, most cases
are unfortunately detected at an advanced stage with
a dismal prognosis [2].

the last decade for HCC patients unsuitable for locore-
gional therapy [3]. Since being approved in 2007 [4],
sorafenib (SOR), a multi-kinase inhibitor (MKI), has
been routinely utilized to treat advanced HCC. Lenva-
tinib (LEN), another oral MKI, was approved in 2018
as first-line therapy for unresectable HCC patients after
the REFLECT study [5]. It has multiple targets, includ-
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ing fibroblast growth factor (FGF) receptors 1-4, RET,
KIT, platelet-derived growth factor (PDGF) receptor a,
and vascular endothelial growth factor (VEGF) recep-
tors 1-3. In a recent meta-analysis, LEN was reported
to have better progression-free survival (PFS) (hazard
ratio [HR] = 0.63, 95% confidence interval [95% CI]:
0.53-0.74), objective response rate (ORR) (odds ratio
[OR] = 5.61, 95% CI: 3.90-8.09), and disease control
rate (DCR) (OR = 2.42, 95% CI: 1.79-3.28) compared
to SOR [6].

Subsequently, immune checkpoint inhibitors (ICI)
were introduced for the treatment of HCC. The corner-
stones of ICI are programmed death receptor 1 (PD1)
and anti-programmed cell death ligand 1 (PDLI) in-
hibitors. Combining antiangiogenic drugs increases
the effectiveness of ICI through vessel normalization
and tumor sensitization to antiangiogenic therapy by
ICI [7]. Atezolizumab (anti-PDL1) and bevacizum-
ab (anti-VEGF) together significantly improved the
median PFS (6.8 vs. 4.3 months, p < 0.001) and OS
(13.2 months vs. not reached, p < 0.001) when com-
pared to SOR, as revealed in the IMbrave 150 trial [8].
Currently, atezolizumab with bevacizumab (ATE/BEV)
is the first-line treatment of choice in advanced HCC in
addition to LENV/SOR/durvalumab [9].

ATE/BEV combination has not been evaluated
head-to-head with LEN in randomized trials. Hence,
we conducted this meta-analysis to compare the ther-
apeutic efficacy, clinical outcomes, and safety of ATE/
BEV and LEN as first-line treatments for advanced
HCC (aHCC) patients.

Material and methods

Information sources and search strategy

A comprehensive search of all suitable studies
was conducted using the databases of MEDLINE,
EMBASE, and Scopus from inception to December
2022. The keywords used were: (Atezolizumab AND
Bevacizumab AND Lenvatinib) AND (HCC OR ‘Hepa-
tocellular carcinoma’ OR ‘Hepatic carcinoma’ OR ‘Liv-
er cancer’). To ensure that no potentially relevant items
were overlooked, manual searching of reference lists of
the included studies was also undertaken. The study
methodology was designed and executed to adhere to
the Preferred Reporting Items for Systematic review
and Meta-Analyses (PRISMA) guidelines [10].

Study selection

The PICO criteria used for included comparative
studies were: a) Population — aHCC; b) Intervention —

ATE/BEV for aHCC; c) Comparison—LEN foraHCC; d)
Outcomes - treatment response, overall survival (OS),
PFS, and adverse events (AE). The treatment response
was based on the modified RECIST criteria [11].
Objective response rate was defined as the percentage
of patients with partial or complete response. Disease
control rate was defined as the percentage of patients
with a response or stable disease. Following the se-
lection criteria above, the titles and abstracts of all
studies were independently reviewed by two authors.
A third reviewer resolved any disagreements. The ex-
clusion criteria used were: non-comparative studies,
case series, and studies involving persons < 18 years
of age.

Data extraction

Two independent reviewers performed the data
extraction, and a third reviewer resolved any disagree-
ment. Data were collected under the following head-
ings: study author and year, country of study, study
design, number of patients, age and sex distribution,
details of liver disease, BCLC staging, follow-up, and
outcomes.

Risk of bias in individual studies

After data extraction, the same two reviewers per-
formed a quality assessment using validated tools.
The Newcastle-Ottawa scale for cohort studies was
used for the quality assessment of included studies.
NOS scores of 1-4, 5-7, and 8-9 were considered low,
intermediate, and high quality, respectively.

Statistical analysis

Results were presented with their 95% CI as the
HR for time-to-event outcomes or OR for dichot-
omous outcomes. Regardless of heterogeneity, the
Mantel-Haenszel test for random effects was used.
Cochran’s Q test and I statistics were used to deter-
mine the heterogeneity between the studies. A p-value
of the Q test < 0.1 or the I? value > 50% was consid-
ered significant. Any potential publication bias was
verified through a visual assessment of funnel plots.
The sensitivity analysis was performed using a leave-
one-out meta-analysis. One study is excluded at each
analysis to analyze each study’s influence on the over-
all effect-size estimate and identify influential studies.
RevMan software (version 5.4.1, Cochrane Collabo-
ration) and STATA software (version 17, StataCorp.,
College Station, TX) were used for statistical analysis.
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Identification of studies via databases and registers Results
| | Records identified from databases Records removed before Study characteristics and quality assessment
kS (n=1142) > screening:

b= Embase = 596 Duplicate records removed The search strategy yielded 1142 records, of which
e Scz\é'rfczuD'\i‘rE; 14;’0] (n=384) 784 were screened after removing duplicates. Finally,
— Records excluded: elght st[udles [12-19] were included in the meta-anal-
] ¢ Unrelated (n = 248) ysis. Figure 1 shows the PRISMA flowchart for the
| Records screened (n = 758) I—» lr;lor}-comggrlative S_TUSé%S (n=87) study inclusion process. Tables 1 and 2 show the base-
eview artices n = 286) line characteristics and outcomes of included studies,

Conference abstracts (n = 72) . . .
| Other publication types (n = 65) | respectively. The majority of studies were from Japan

4 : and Europe, with sample sizes varying from 92 to
| Reports sought forretieval (n = 9) |4’| Reports not retrieved (n = 0) | 2205. Only the study by Maesaka et al. was prospective
[14]. The median age of the patients varied from 62 to

Screening

1 76 years. Viral etiology was the commonest in all stud-
Reports assessed for eligibility »| Reports excluded: ies. The majority of patients belonged to the BCLC-C
(n=9) No direct comparison (n = 1)} category. Extrahepatic metastasis was present in 26.3%

| to 62.3% of cases. The follow-up duration varied from
— ' - 7.2 to 18 months, with a longer follow-up duration in
Studies included in meta-analysis ) L. .
(n=8) the LEN groups in the majority of the studies. On qual-
ity assessment, all but two studies [13, 18] were of good
quality, as shown in Table 3.

‘ Included ‘ ‘

Fig. 1. PRISMA flowchart for study selection and inclusion process

Table 1. Baseline characteristics of the included studies

Author Country/ Drug No.of  Age (years) Male/  Viral etiology  BCLC B/C MVI/EHM Follow-up
Study design patients female n (%) n (%) (months)
Hiraoka Japan, ATE/BEV 194 T74(6879)  148/46 102 93/101 44 (22.7)/71(36.6) 8.0 (49-11.2)
Flf g]’- 2023 retrospective® gy 57 73(6979)  41/16 27 3423 5(88)/15(263) 14.4(93-19.0)
Kim et dl, Korea, ATE/BEV 86 62(5671)  70/16  65(746)  18/68 43 (50)/37 (43) 77
2022[14]  retrospective™ - py 146 62(5570)  124/18 109 (746)  14/132 76 (52.1)/91 (62.3) 72
Maesaka Japan, ATE/BEV 69 76(4993) 5316 36(522)  34/35  12(17.4)/27(39.1) 9.1(1.9-145)
F]rg]/.zozz prospectivedt LEN 161 73(5091) 12635  95(59) 80/81  34(21.1)/60 (37.3) 9.4(2.0-22.2)
Niizeki et dl. Japan, ATE/BEV 161 73(3893)  123/38 85 83/74  35(217)/47(292) 121
2022[16]  retrospectivett gy 568 72(3193)  467/101 318 265/275  106(187)/204(359) 18
Persano etal.  Multicentric, ATE/BEV 823 - 657/166 442 (53.7) 335/488 NR/305 (37.1) 104
2022[17]  retrospective LEN 1312 - 1032/280 1165(88.8)  554/758  NR/A77 (36.4) 137
Rimini et al. Multicentric, ATE/BEV 190 - 149/41 - 85/105 144 (75.8)/NR 8.9
2022[18]  retrospectiveft ) py 569 - 457/112 - 235/334 107 (18.8)/NR 137
Suetal Taiwan, ATE/BEV 46 61(3884)  38/8 41 1432 24(52.2/15(327) 82(5.1-12.0)
2022[19]  refrospective™ - py 46 69(4087)  30/16 38 16/30  24(522)/17(37) 105 (5.9182)
Casadei- Multicentric, ~ ATE/BEV 864 72(6579)  690/174 473 (54.) - 188(203)/314(363) 11.1(68150)
ngzd;”[ifzf]a‘ retrospective™ gy 1341 72(6579) 1054/287 779 (58.1) - 272(203)/488(364) 13.8(7.6-22.9)

*Inverse probability weighting, #Propensity score matching, NR - not reached
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Table 2. Outcome of the individual studies included in the meta-analysis

Author Drug  No. of Objective Disease control Overall survival Progression-free  Overall adverse > Grade 3 adverse
patients response rate (%) rate (%) (months) survival (months)  events (%) events (%)
Hiraokaeral  ATE/BEV 194  87/194(44.8)  164/194 (845) NE(I50NR)  8.0(6.2-103) - -
2023 [13] LEN 57 27/57 (47.3) 49/57 (86.0) NE (13.6-NR) 6.8 (4.8-8.1) - -
Kim etal. 2022 ATE/BEV 86 30/86 (34.9) 65/86 (75.6) NE 5.7(2.1-93) 67/86 (77.9) 37/86 (43.0)
[14] 25/78 (32.0) NE 5.7 (3.8-10.5)
LEN 146 49/146(335) 112/146(76.7) 12.8(6.7-189)  60(5.2-6.7)  103/146(705)  32/146 (21.9)
29/78 (37.2) 19.9(9.8-19.9)  7.3(5.7-9.4)
Maesaka etal  ATE/BEV 69 31/69(449)  53/69 (76.8) NE 9.1 68/69 (985)  21/69 (30.4)
2022 [15] 20/66 (43.9)  50/66 (75.7) NE 8.8*
LEN 161 75/161 (46.5)  125/161 (77.6) 15.5 53 161/161 (100) 95/161 (59.0)
34/66 (51.5) 54/66 (81.8) 20.6 5.2
Niizeki etal. ~ ATE/BEV 161 71/161 (44.1)  143/161 (88.8) NE 7.6* - -
2022 [16] 68/152 (44.7)  137/152(90.1) NE 8.3*
LEN 568  270/568 (47.5)  458/568 (80.6) 204 5.8 - -
70/152 (46.0)  120/152 (78.9) 20.2 6.0
Persano etal  ATE/BEV 823 225/823(27.3)  653/823(793) 15.9(14.7-23.9) - - -
202217) LEN 1312 506/1312(385) 1054/1312(80.3) 16.3 (15.2-183) - - -
Riminietal  ATE/BEV 190  54/190(284)  174/190(915) 12.1(11.1-16.8)  55(47-7.4)  134/190(705)  1/190 (0.5)
2022 [18] 54/187(28.9)  153/187 (81.8)
LEN 569  227/569(39.8) 501/569 (88.0) 17.8(15.843.8) 7.7 (6.884)*  441/569 (77.5)  45/569 (7.9)
77/187 (41.2)  152/187 (81.2)
Suetal 2022 ATE/BEV 46 19/46 (41.3)  30/46 (65.2) NE 5.9 29/46 (63.0) 5/46 (10.9)
[19] LEN 46 12/46 (26.1)  29/46 (63.0) 222 5.3 35/46 (76.1) 11746 (23.9)
Casade- ATE/BEV 864  221/864 (25.6) - 16.4 (88-NR)  8.1(35-155)  603/864 (69.8)  421/864 (48.7)
Gardini etal 16.4 (8.2-NR) 8.2 (3.6-15.0)*
2023 [12] LEN 1341  486/1341 (36.2) - 16.1 (8.6440)  63(3.2-123)  1140/1343  921/1343 (68.5)
15.8 (8.4-44.0) 6.3 (3.1-12.3) (84.9)

Bold values indicate adjusted data, *indicates presence of significant difference in PFS; ATE/BEV - atezolizumab + bevacizumab, LEN - lenvatinib, NE - not estimable, NR - not reached

Objective response rate

All the included studies (N = 6633) reported on
the difference in ORR between the two therapies. In
the unmatched cohorts, LEN was associated with
a better ORR compared to ATE/BEV with OR 1.34
(95% CI: 1.10-1.63, I? = 56%). However, in the anal-
ysis of matched cohorts from five studies (n = 1174)
[13-15, 17, 18], the ORR was comparable between the
two groups (aOR = 1.15, 95% CI: 0.83-1.61, I* = 44%)
(Fig. 2A).

Disease control rate

Seven studies (n = 4428) [12-18] and four studies
(n = 902) [14, 15, 17, 18] reported the difference in
DCR, respectively. There was no difference in DCR be-
tween LEN and ATE/BEV groups in both unmatched
(OR=0.91, 95% CI: 0.72-1.13, I> = 21%) and matched

cohorts (aOR = 0.83, 95% CI: 0.49-1.38, > = 53%)
(Fig. 2B).

Overall survival

All eight studies reported the difference in OS be-
tween the two groups, while five reported OS after ad-
justment. There was no reported difference in the OS
between the two groups in any of the included studies
(Table 2). However, a meta-analysis of HR could not be
performed due to the non-availability of data on HR.

Progression-free survival

Seven studies reported the difference in PFS be-
tween the two groups [12-15, 17-19]. Three studies
reported a significantly longer PFS with ATE/LEN
[14, 15, 19], while one reported a longer PFS with LEN

Clinical and Experimental Hepatology 3/2023

231



Suprabhat Giri, Sumaswi Angadi, Arun Vaidya, Ankita Singh, Akash Roy, Sridhar Sundaram

[17] (Table 2). On analysis of aHR available from three
studies, there was no difference in the PFS between
LEN and ATE/BEV groups (HR = 0.91, 95% CI: 0.73-
1.14, P = 22.0%) (Fig. 2C).

Adverse events

The incidence of any AE or > grade 3 AE was re-
ported by 5 studies (n = 3520) [13, 14, 17-19]. There
was no difference between LEN and ATE/BEV in
terms of overall AE, with OR = 1.55 (95% CI: 0.92-2.63,
I* = 78%). Concerning > grade 3 AE, the two groups
were comparable with OR = 2.09 (95% CI: 0.85-5.13,
=90%).

Publication bias and sensitivity analysis

There was no evidence of publication bias for any of
the evaluated outcomes except for ORR in unmatched
cohorts. When the study by Kim et al. [14] was exclu-
ded, LEN was associated with a higher incidence of
AEs (Fig. 3A) and 2 grade 3 AEs (Fig. 3B) compared
to ATE/BEV.

Discussion

The current BCLC guideline recommends ATE/
BEV as the first-line therapy along with durvalumab
and tremelimumab combination for managing aHCC,
with LEN or SOR being reserved for cases not suitable
for the above. This recommendation was made based
on the results of a single randomized controlled trial
(RCT) [8], and no head-to-head RCTs have compared
ATE/BEV with LEN. Similarly, the recently updat-
ed guidelines from the European Society of Medical
Oncology (ESMO) also recommend ATE/BEV as the
first-line therapy, with alternative options being LEN
and sorafenib. The National Comprehensive Cancer
Network (NCCN) guidelines have also positioned
ATE/BEYV as the first-choice therapy in advanced unre-
sectable HCC, with other first-line options being LEN,
sorafenib, and in specific circumstances, nivolumab
and FOLFOX. Based on available data, ATE/BEV and
LEN appear to be the most promising agents as first-
line therapy in aHCC, and choices may depend on
real-world scenarios. Hence, the present meta-analy-
sis was conducted to compare the outcome ATE/BEV
and LEN in aHCC, which reported a comparable ORR
(aOR = 1.15,95% CI: 0.83-1.61) and DCR (OR = 0.83,
95% CI: 0.49-1.38) in matched cohorts. Similarly,
there was no difference in the PFS between the groups
(aHR = 1.06, 95% CI: 0.75-1.50).

Table 3. Study quality assessment for individual studies using the Newcastle-Ottawa Scale for cohort studies

Overall quality
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Study LEN ATE/BEV 0dds Ratio Year 0dds Ratio

or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

Kim 2022 44 136 42 136 22.2% 1.07 [0.64, 1.78] 2022

Maesaka 2022 34 66 29 66 15.6% 1.36 [0.68, 2.69] 2022

Niizeki 2022 70 152 68 152 25.1% 1.05[0.67, 1.66] 2022

Rimini 2022 77 187 54 187 26.2% 1.72[1.12, 2.65] 2022 —

Su 2022 12 46 19 46 10.9% 0.50[0.21,1.21] 2022

Total (95% Cl) 587 587 100.0% 1.15[0.83, 1.61]

Total events 237 212

Heterogeneity: 72 = 0.06, y? = 7.12,df= 4 (p = 0.13), P = 44% } ' ' | ' ' i

Test for overall effect: Z= 0.85 (p = 0.39) 0.1 0.2 0.5 1 2 5 10
Favours ATE/BEV Favours LEN

Study LEN ATE/BEV 0dds Ratio Year 0dds Ratio

or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

Maesaka 2022 54 66 50 66 20.9% 1.4410.62, 3.34] 2022 -1

Niizeki 2022 120 152 137 152 26.6% 0.41[0.21,0.79] 2022 —a—

Rimini 2022 152 187 153 187 31.9% 0.97 [0.57, 1.63] 2022 ——

Su 2022 29 46 30 46 20.6% 0.917]0.39, 2.13] 2022 R E—

Total (95% Cl) 451 451 100.0% 0.830.49, 1.38]

Total events 355 370

Heterogeneity: 72 = 0.14, y* = 6.37,df= 3 (p = 0.10), # = 53% } ' I ' i

Test for overall effect: 7= 0.73 (p = 0.46) 0.01 0.1 1 10 100
Favours ATE/BEV Favours LEN

Study log[Hazard ratio] ~ SE Weight Hazard Ratio Year Hazard Ratio

or Subgroup VI, Random, 95% CI 1V, Random, 95% CI

Hiraoka 2022 0.1397619  0.17886299  31.6% 1.15[0.81, 1.63] 2022 —T—

Su 2022 -0.208225  0.25233321 17.8% 0.81[0.50, 1.33] 2022 _

Gardini 2023 -0.198451  0.12871562  50.6% 0.82[0.64, 1.06] 2023 —r

Total (95% CI) 100.0% 0.91[0.73,1.14] *

Heterogeneity: t2 = 0.01, %2 = 2.57,df= 2 (p = 0.28), F = 22% } } } 1 } } |

Test for overall effect: 7= 0.82 (p = 0.41) 0.1 0.2 0.5 1 2 5 10
Favours ATE/BEV Favours LEN

Fig. 2. Forest plot comparing the A) objective response rate, B) disease control rate, and C) progression-free survival between patients receiving atezolizumab

+ bevacizumab and lenvatinib

In a previous network meta-analysis of 27 RCTs
comparing first-line systemic therapies for aHCC [22],
LEN was ranked as the best therapy among all treat-
ments, followed by ATE/BEV concerning ORR, but
without any significant difference (RR = 0.80, 95% CI:
0.44-1.45). Concerning PFS, there was no significant
difference between ATE/BEV and LEN with HR 0.89
(95% CI: 0.64-1.25). However, ATE/BEV was associ-
ated with a better OS than LEN (HR = 0.63, 95% CI:
0.44-0.89). LEN was ranked higher for grade > 3 AEs
than ATE/BEV. Consistent with the previous indirect
analysis results, the present direct comparison showed
a comparable ORR and PFS between ATE/BEV and
LEN and a higher incidence of overall AEs and grade
>3 AEs with LEN.

Multiple factors can influence the efficacy of the
drugs as both drugs have a different mechanism of
action. LEN acts on various targets in HCC patho-
genesis, such as vascular endothelial growth factor
receptor, fibroblast growth factor receptor, platelet-
derived growth factor receptor, and cKIT [23]. ATE
(anti-PDL1) and BEV (anti-VEGF) have fewer but im-
portant molecular targets compared to LEN [24]. In

a previous meta-analysis, patients with HCC and viral
etiology of cirrhosis showed a benefit from checkpoint
inhibition (HR = 0.64, 95% CI: 0.48-0.94), whereas pa-
tients with HCC of a non-viral etiology did not (HR
=0.92, 95% CI: 0.77-1.11) [25]. The authors conclud-
ed that non-viral HCC, particularly non-alcoholic
steatohepatitis (NASH)-related HCC, is less sensitive
to immunotherapy because tissue damage resulting
from aberrant T cell activation in NASH compromises
immune surveillance. A proinflammatory microenvi-
ronment combined with fatty acid-mediated cytotoxic
action also produces immune exhaustion in NASH-re-
lated HCC [25]. In the study by Casadei-Gardini et al.
[12], though there was no survival advantage of ATE/
BEV over LEN, a survival benefit of LEN over ATE/
BEV was seen in patients with NASH-related HCC
(HR =1.88,95% CI: 1.16-3.01), whereas ATE/BEV had
a survival benefit in patients with viral etiology of cir-
rhosis (HR =0.76,95% CI: 0.61-0.96). A similar benefit
with LEN in terms of PFS and OS among the non-
alcoholic fatty liver disease (NAFLD)/NASH popula-
tion was also noted by Rimini et al. [18]. In a study by
Kim et al. [14], patients with baseline AFP > 200 ng/ml
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Fig. 3. Forest plot comparing the incidence of A) overall adverse events and and (B) > grade 3 adverse events between patients receiving atezolizumab

+ bevacizumab and lenvatinib

treated with ATE/BEV had a longer PFS compared to
the LEN group (11.8 vs. 5.5 months, p =0.047) with HR
= 0.565 (95% CI: 0.322-0.922). Thus, the patient pro-
file should be taken into consideration when choosing
the optimal first-line therapy for aHCC.

A study by Maesaka et al. [15] revealed that hepatic
reserve was preserved in the ATE/BEV group, while
hepatic reserve deteriorated over time in the LEN
group. This was reflected by a decrease in modified al-
bumin-bilirubin grades (ALBI) over time in patients
treated with LEN compared to those treated with ATE/
BEV. This decline in hepatic function in the early stage
of LEN initiation (within 2-4 weeks) was previously
also reported by Hiraoka et al. [13]. The decline in he-
patic reserve was seen to correlate with high baseline
angiopoietin-2 (ANG2) and low VEGF serum levels
at eight weeks after LEN initiation [12]. This points to
the importance of starting LEN in patients with good
hepatic function.

Apart from the efficacy of the drug, the cost of
treatment is also a deciding factor for the choice of
therapy and is relevant to third-world countries, where
the cost of ATE/BEV is 15-20 times higher than LEN.
In a cost-effectiveness analysis of five systemic treat-
ments for unresectable HCC in China, donafenib was
found to be the most economical option, followed
by sorafenib > LEN > sintilimab plus bevacizumab
> ATE/BEV [26]. Subsequently, Sun et al. conducted
a network meta-analysis with a cost-effective analy-

sis of the first-line treatments for aHCC in China and
the United States [27]. Compared to donafenib, ATE/
BEV and LEN added 0.46 and 0.77 quality-adjusted
life-years. The authors concluded that LEN was the
first-line treatment choice for Chinese aHCC patients
and US payers’ perspectives. Thus, LEN is a cost-effec-
tive option compared to ATE/BEV for treating aHCC.
However, we could not perform a direct, cost-effective
analysis of the two therapies due to a lack of data from
the included studies.

There was no difference between LEN and ATE/
BEV in terms of overall AE and grade 3/4 AEs in the
overall analysis. However, in leave-one-out analysis,
LEN was associated with both higher incidence of
overall AEs and grade 3/4 AEs, compared to ATE/BEV.
Lenvatinib has been reported to be associated with
a higher incidence of hypothyroidism, hand-foot skin
reactions, and diarrhea compared to ATE/BEV, where
hypertension, gastrointestinal bleeding, and perfora-
tion were common [12-14, 16, 19]. Maesaka et al. [15]
reported that patients with any grade of proteinuria
or hypertension on ATE/BEV had significantly longer
median PES than those without any grade of protein-
uria or hypertension. In contrast, such a phenomenon
was not seen in patients treated with LEN.

The present meta-analysis is the first to compare the
outcome of LEN with ATE/BEV in the management of
aHCC. Despite this, there are multiple limitations to
the present analysis. The majority of the studies were
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retrospective and were prone to bias. Adjusted data
were not available in all the studies. We could not per-
form a meta-analysis comparing OS between the two
therapies due to a lack of data. We could not perform
a cost-effective analysis comparing ATE/BEV and LEN
due to unavailability of data in the included studies,
and this remains a topic of future research.

To conclude, based on currently available data, pri-
marily stemming from retrospective real-world stud-
ies, LEN appears non-inferior to ATE/BEV in ORR,
DCR, OS, and PFS in adequately matched cohorts.
However, LEN may be associated with a higher inci-
dence of AEs. Treatment choice should be personal-
ized based on the etiology of HCC and patient profile.
There is an urgent need for well-designed prospective
randomized trials for an appropriate comparison.
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