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ern populations, who received atezolizumab plus bevacizumab (A+ B) or Lenvatinib as first-line treat-
ment. Univariate and multivariate analyses were used to evaluate predictive factors for overall survival
(0S) and time to progression (TTP) while prognostic factors were analyzed by univariate and multivariate
analysis using Cox regression model.

Results: 919 patients with BCLC-B HCC were analyzed in the study. Lenvatinib was administered to 561
(61%) patients while 358 (39%) received A+ B. The median overall survival (mOS) for patients receiving
Lenvatinib was 21.3 months compared to 15.8 months for patients receiving A+ B as first-line treatment
(Lenvatinib v A+ B), hazard ratio (HRs) 0.84 P=0.22. The median time to progression (mTTP) for patients
receiving Lenvatinib was 7.3 months compared to 8.7 months for patients receiving A+ B as first-line
treatment (Lenvatinib v A+ B): HR 115 P=0.10. Multivariate analysis confirmed no different in terms
of mOS and mTTP between the two treatments. Objective response rate (ORR) was 47.1% for patients
receiving Lenvatinib and 27.1% for patients receiving A+ B P <0.000001. Patients receiving Lenvatinib ex-
perienced a significantly higher incidence of hand-foot skin reaction (HFSR), hypertension, diarrhea, fa-
tigue, decrease appetite, hypothyroidism, and other toxicity compared to patients receiving A+ B. Favor-
able prognostic factors for OS in Lenvatinib group were platelets (PLT) >100.000 (HR 0.68 P=0.02), HCC
nonalcoholic steatohepatitis/nonalcoholic fatty liver disease (NASH/NAFLD) related (HR 0.53, P=0.03).
No favorable prognostic factors were found for A+ B group. Favorable prognostic factors for TTP in the
A+ B group were in TACE refractory patients (HR 0.76, P=0.02), PLT <100.000 (HR 0.62, P=0.0067), and
neutrophil-to-lymphocyte ratio (NLR) < 3 (HR 0.78, P=0.04).

Conclusion: Although Lenvatinib had a higher response rate, the study showed no statistically significant

differences between Lenvatinib and A+ B in terms of efficacy, in patients with BCLC-B HCC.
© 2025 Elsevier Inc. All rights are reserved, including those for text and data mining, Al training, and

similar technologies.

Introduction

Hepatocellular carcinoma (HCC) is the most frequent primary
liver cancer, ranking sixth in prevalence amongst cancers globally
and third amongst causes of cancer-related mortality worldwide
[1]. The Barcelona Clinic Liver Cancer (BCLC) staging system, in-
troduced in 1999, is widely used to stage primary liver cancer [2].
Treatment of patients with HCC depends mainly on the stage of
disease. In the BCLC staging system, multifocal HCC characterized
by preserved liver function, absence of cancer-related symptoms
(PS 0), and lack of vascular invasion or extrahepatic dissemination
is identified as the intermediate stage (BCLC-B). To date, transar-
terial chemoembolization (TACE) is the only standard treatment
for patients with BCLC-B HCC. Nevertheless, the intermediate stage
includes heterogeneous conditions, with significant differences in
terms of tumor burden and functional liver reserve. For this rea-
son, the 2022 update of the BCLC version stratifies patients in the
BCLC-B stage into three distinct groups based on liver function and
tumor burden [3].

The third subgroup of BCLC-B comprises patients with exten-
sive, infiltrative, or severe involvement of HCC in the liver. This
subgroup experiences limited benefits from TACE [4], thus sys-
temic therapy has emerged as a possibly better treatment option
for this group of patients [5,6]. Additionally, the promising out-
comes achieved with systemic therapies in patients with advanced
stage hepatocellular carcinoma (HCC) imply a potential advantage
in the intermediate stage context, particularly among patients with
substantial tumor burden. This prompted an exploration of the role
of systemic therapies in this patient population. Indeed, in the last
years, the therapeutic armamentarium for unresectable HCC has
seen a dramatic expansion with the addition of several tyrosine
kinase inhibitors and checkpoint inhibitors (Table 1).

Beginning with sorafenib, that showed a modest survival bene-
fit in a population with advanced or unresectable HCC, respect to
placebo [7].

Subsequently, the REFLECT trial demonstrated that Lenvatinib
another tyrosine kinase inhibitor (TKI), was noninferior to so-
rafenib in terms of OS, and subgroup analyses from the same study
suggested a benefit from TKIs as first line treatment also in pa-
tients with intermediate stages of HCC [8].

The IMBRAVE 150 study, demonstrated the superiority in terms
of progression-free-survival (PFS) and OS of the combination of
atezolizumab, an antibody against programmed death ligand (PDL-
1), and bevacizumab, an anti-VEGF antibody, compared with so-
rafenib [9)].

In the same way, the HIMALAYA study demonstrated the su-
periority in terms of OS of the combination of durvalumab, an-
other anti-PDL-1 antibody, and tremelimumab, a human antibody
that inhibits cytotoxic T-lymphocyte-associated antigen 4 (CTLA4),
compared with sorafenib [10]. All three of these studies reported
response rates of up to 40%.

In the last ASCO meeting, the findings from the CheckMate-
9DW trial showed that the combination of nivolumab and ipili-
mumab as first-line therapy improves mOS compared to Lenvatinib
or sorafenib in patients with advanced, untreated HCC, the objec-
tive response rate with combination therapy was 36%, significantly
higher than the 13% observed in patients treated with Lenvatinib
or sorafenib [11]. Finally another programmed cell death protein
1 (PD-1) inhibitor, Tislelizumab demonstrated OS benefit that was
noninferior versus sorafenib [12].

Moreover, several studies have also proposed therapeutic op-
tions for patients who experience disease progression following
first-line therapy [13-16]

A study comparing Lenvatinib versus atezolizumab plus be-
vacizumab as first-line treatments for patients with intermediate
hepatocellular carcinoma (HCC) (BCLC-B) who are not suitable can-
didates for loco-regional therapies or are refractory rto TACE has
not been conducted. Tada and colleagues conducted a comparative
study of atezolizumab plus bevacizumab versus Lenvatinib in real-
world clinical settings for patients with BCLC-B HCC. The study re-
vealed a median progression-free survival of 10.2 months in the
atezolizumab plus bevacizumab group compared to 6.9 months
in the Lenvatinib group (P=0.02). However, no significant differ-
ence was observed in terms of overall survival [17]. The aim of
the present study was to perform a real-world analysis on a large
number of patients with BCLC-B stage HCC not eligible for loco-
regional therapies or refractory to TACE treated in first-line with
either atezolizumab plus bevacizumab or Lenvatinib. As a sec-
ondary endpoint our aim was to identify a subcategory of patients
in whom either Lenvatinib or atezolizumab plus bevacizumab arm
was more effective.
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Table 1
Summarizes clinical trials in HCC.

Drug/drug combination and
comparator

Patient population and
study

Results

Brief analysis/interpretation

Sorafenib (nexavar) vs.
placebo [7]

Lenvatinib (lenvima) vs.
sorafenib [8]

Bevacizumab
(avastin) + atezolizumab
(tecentriq) vs. sorafenib [9]

Durvalumab
(Imfinzi) + tremelimumab
(imjudo) vs. sorafenib [10]

Nivolumab and ipilimumab

vs sorafenib/Lenvatinib [11]

Tislelizumab vs. sorafenib

[12]

Regorafenib (stivarga) vs.
placebo [13]

Cabozantinib (Cabometyx)
vs. Placebo [14]

Ramucirumab (cyramza) vs.

placebo [15]

Nivolumab (opdivo) vs.
placebo [16]

SHARP Trial (Sorafenib HCC
Assessment Randomized
Protocol)

REFLECT Trial (Randomized
Phase III study)

IMbrave150 Trial (Phase III,
first-line)

HIMALAYA Trial (Phase III,
first-line)

CheckMate-9DW (Phase III,
first-line)

RATIONALE-301 (Phase III,
first-line)

RESORCE Trial (Phase III,
second-line postsorafenib
failure)

CELESTIAL Trial (Phase III,
second-line postsorafenib
failure)

REACH-2 Trial (Phase III,
second-line in AFP
>400ng/mL after sorafenib
failure)

CheckMate 459 (Phase III,
second-line postsorafenib
failure)

Median OS: 10.7 months
(sorafenib) vs. 7.9 months
(placebo), HR 0.69

(P <0.001)

Median OS: 13.6 months
(Lenvatinib) vs. 12.3
months (sorafenib), HR
0.92 (P=0.043)

Median OS: 19.2 months
(beva-
cizumab + atezolizumab)

vs. 13.4 months (sorafenib),

HR 0.58 (P <0.001)
Median OS: 16.4 months
(durval-

umab + tremelimumab) vs.
13.8 months (sorafenib),
HR 0.78 (P=0.017)
Median OS: 23.7 months
(Nivolumab plus
ipilimumab) vs 20.6
months
(sorafenib/Lenvatinib), HR
0.79(P=0.018).

Median OS: 15.4 months
(tislelizumab) vs. 13.8
months (sorafenib), HR
0.85 (P=0.03)

Median OS: 10.6 months
(regorafenib) vs. 7.8
months (placebo), HR 0.63
(P<0.0001)

Median OS: 10.2 months
(cabozantinib) vs. 8.0
months (placebo), HR 0.76
(P<0.001)

Median OS: 8.5 months
(ramucirumab) vs. 7.3
months (placebo), HR 0.71
(P=0.017)

Median OS: 16.4 months
(nivolumab) vs. 14.7
months (placebo), HR 0.85
(P=0.05)

Sorafenib was the first systemic therapy approved for
advanced HCC, showing a modest survival benefit in a
population with advanced, unresectable HCC. It remains a
standard of care for first-line treatment, despite the
development of newer agents.

Lenvatinib demonstrated noninferiority to sorafenib in
overall survival, with better progression-free survival and
objective response rates. It is now an accepted first-line
therapy option for patients with advanced HCC, offering a
different safety profile.

The combination of an anti-VEGF (bevacizumab) and PD-L1
inhibitor (atezolizumab) significantly improved overall
survival compared to sorafenib, establishing it as the new
standard of care for first-line treatment of advanced HCC.

The combination of durvalumab (PD-L1 inhibitor) and
tremelimumab (CTLA-4 inhibitor) showed a meaningful
survival benefit compared to sorafenib, and it is considered
a promising treatment for patients with advanced HCC,
especially those with immune-activated tumors.

The combination of anti-PD-1 Nivolumab with anti CTLA-4
Ipilimumab showed to improve survival outcomes in
patients with previously untreated unresectable HCC
compared with former standard-of-care Lenvatinib or
sorafenib

Tislelizumab, a PD-1 inhibitor, demonstrated comparable
efficacy to sorafenib with a trend toward improved
survival, suggesting it is a viable alternative for first-line
treatment in advanced HCC.

Regorafenib, a multi-kinase inhibitor, offers a survival
benefit in patients who have progressed on sorafenib. It is
now a standard option for second-line treatment after
sorafenib failure in advanced HCC.

Cabozantinib, another multi-kinase inhibitor, showed a
significant survival benefit in patients progressing on
sorafenib, and it is now a second-line treatment option in
advanced HCC. It has shown efficacy in patients with both
vascular invasion and extrahepatic spread.

Ramucirumab demonstrated survival benefits in a specific
population with high AFP levels (> 400 ng/mL) after
sorafenib failure, offering an option for second-line therapy
in this subset of patients with advanced HCC.

Nivolumab, an anti-PD-1 therapy, showed a modest
survival benefit compared to placebo in second-line
treatment, and it is FDA-approved for HCC patients who
have failed sorafenib. It offers a promising immune-based
approach with manageable side effects.

Materials and methods
Study population

This was a retrospective observational study comparing two co-
horts of patients with BCLC-B HCC not suitable for LRTs or refrac-
tory to TACE who received systemic treatment with either Lenva-
tinib or atezolizumab plus bevacizumab between March 2019 and
May 2022. The overall cohort included Western and Eastern popu-
lations from 42 centers in five countries (Italy, Germany, Portugal,
Japan, and the Republic of Korea). The ¢ study was approved by the
ethics committees at each center, and it followed the Good Clini-
cal Practice guidelines, the Declaration of Helsinki, and local laws,
as well as the European Parliament and Council Regulation (EU)
2016/679 on the protection of natural persons with regard to the
processing of personal data, which was enacted on April 27, 2016.

Treatments and definitions

Patients included received Lenvatinib or atezolizumab plus be-
vacizumab as first line therapy. In particular, all patients had

been treated with Lenvatinib, until the approval of atezolizumab
plus bevacizumab. After the approval of the combination of ate-
zolizumab plus bevacizumab in 2020, the choice between the two
therapies was left to the treating physician. Lenvatinib was admin-
istered following the protocol outlined in the REFLECT trial, where
patients received a dosage of 12 mg if their baseline bodyweight
was >60kg or 8 mg if it was <60Kkg, once daily via oral route. Ate-
zolizumab in combination with bevacizumab was administered ac-
cording to the regimen specified in the IMbrave150 trial, with all
patients receiving 1200 mg of atezolizumab plus 15 mg/kg of body
weight of bevacizumab intravenously every 3 weeks. Management
of adverse events (AEs) permitted treatment interruptions and/or
dose reductions. AEs were evaluated and graded using the Na-
tional Cancer Institute Common Terminology Criteria for Adverse
Events (NCI-CTCAE) version 5.0. Patients were followed every 2-
3 months with multiphasic scanning technique. Tumor assessment
was carried out regardless of dose interruption until radiological
disease progression or imaging had become clinically irrelevant.
When progression was diagnosed according to mRECIST 1.1 criteria,
the adoption of any subsequent anticancer medication depended
on the local physician decision.
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Fig. 1. The univariate analysis of overall survival (OS) comparing Lenvatinib against
atezolizumab plus bevacizumab. The solid line represents the median OS for Lenva-
tinib, which is higher than the dashed line indicating the median OS for ate-
zolizumab plus bevacizumab.

Statistical analysis

Categorical variables were reported as the number of cases and
percentage, continuous variables were expressed as median and
(95% CI). OS was computed as the interval between the date of
therapy start until the date of death for any reason. Time to pro-
gression (TTP) was defined as the time from the start date of stud-
ied treatment to the date of progression or last follow-up. OS and
TTP were reported as median values expressed in months, with
95% CI Disease control rate (DCR) was defined as the percent of
patients with decreasing disease or stable disease (SD), objective
response rate (ORR) was defined as the percent of patients with
partial response (RP) or complete response (CR). Survival curves
were estimated using the product-limit method of Kaplan-Meier.
Hazard ratios (HRs) in multivariate analysis of baseline characteris-
tics were calculated using the Cox proportional-hazards regression
model.

Differences in baseline characteristics between groups were es-
timated with Mann-Whitney test or Fisher exact test. Continuous
variables were dichotomized using receiver operating characteris-
tic (ROC) curves applying the survival either above or below the
mean OS as a classification variable to identify a possibly prognos-
tic cutoff value based on the Youden’s index in case of area under
the curve (AUC) > 0.5 and P <0.05 unless a cutoff value with a
prognostic role has already been described. About the latter case,
cutoff for albumin was set at 3.5g/dL and a-fetoprotein (AFP) at
400 mg/mL, PLT at 100.000 and NLR at 3, ALBI < —2.6 for score
1 according [17-20], respectively. A MedCalc package (MedCalc®
version 16.8.4) was used for statistical analysis.

Results

The study population included 919 patients with intermediate
HCC BCLC-B, of whom 561 (61%) received Lenvatinib as first line
and 358 (39%) received atezolizumab plus bevacizumab. Basal pa-
tients characteristics of the two populations were different for viral
etiology, Eastern Cooperative Oncology Group performance status
(ECOG PS), CHILD-PUGH, surgical intervention, and patients refrac-
tory to TACE (Table 2). Amongst patients receiving atezolizumab
plus bevacizumab arm, the median follow-up time was 9.2 months
(95% CI 8.7- 10.7 months), while amongst those treated with
Lenvatinib, the median follow-up time was 14.8 months (95% CI
13.4-15.8).

In univariate analysis, mOS was 21.3 months (95% CI 17.5-26.3)
in patients receiving Lenvatinib versus 15.9 months (95% CI 14.6-
23.9) for patients treated with atezolizumab plus bevacizumab
(Fig. 1), with a 14% reduction in the risk of death in favor of Lenva-
tinib compared to atezolizumab plus bevacizumab (Table 3), a re-
duction in risk that did not achieve statistical significance (Lenva-

Table 2
The baseline characteristics of the two patient populations treated with Lenvatinib
or with atezolizumab plus bevacizumab.

Variable Total (n=919)  Atezolizumab Lenvatinib P-value
+bevacizumab (n=561)
(n=358)
Clinical
Sex
Male 726 (79%) 281 (78%) 445 (79%) 0.80
Female 193 (21%) 77 (22%) 116 (21%)
Age
>70 619 (67.3%) 253 (70%) 366 (65%) 0.09
<70 300 (32.7%) 105 (30%) 195 (35%)
Etiology
Viral 512 (55%) 172 (48%) 340 (60%) 0.000231
Nonviral 407 (45%) 186 (52%) 221 (40%)

At least one surgery before

Yes 269 (29%) 119 (33%) 150 (27%) 0.03
No 650 (70%) 239 (67%) 411 (73%)

At least one radiofrequency before
Yes 269 (29%) 104 (29%) 165 (29%) 0.28
No 607 (71%) 211 (71%) 396 (71%)

TACE refractory
Yes 535 (58%) 151 (42%) 384 (68%) <0.000001
No 341 (37%) 164 (46%) 177 (32%)

Child Pugh
A 845 (92%) 339 (95%) 506 (90%) 0.01
B 74 (8%) 19 (5%) 55 (10%)

ECOG
>0 54 (6%) 42 (20%) 12 (2%) <0.000001
0 865 (94%) 316 (80%) 549 (98%)

Laboratory

AFP
<400 182 (20%) 68 (19%) 114 (20%) 0.67
>400 731 (80%) 286 (31%) 445 (79%)

Albumin
<35 309 (34%) 114 (32%) 195 (35%) 0.31
>3.5 594 (65%) 240 (67%) 354 (38.5%)

NLR
>3 230 (25%) 91 (25%) 139 (25%) 0.47
<3 521 (57%) 221 (62%) 300 (53%)

Creatinine
<0.76 338 (37%) 152 (42%) 186 (33%) 0.11
~0.76 517 (56%) 204 (57%) 313 (56%)

AST (aspartate amino transferase)
>40 449 (49%) 178 (50%) 271 (48%) 0.68
<40 467 (51%) 180 (50%) 288 (51%)

ALT (alanine amino transfgerase)
<24 352 (38%) 147 (41%) 205 (36.5%)  0.18
>24 564 (61%) 210 (59%) 354 (63%)

Bilirubin
~0.8 283 (31%) 194 (54%) 89 (16%) 0.54
<0.8 429 (47%) 163 (45.5%) 266 (47%)

Platelets
<100 255 (28%) 86 (24%) 169 (30%) 0.05
>100 658 (72%) 268 (75%) 390 (69.5%)

ALBI
1 817 (89%) 323 (90%) 494 (88%) 0.56
2 86 (9%) 31 (9%) 55 (10%)

Univariate analysis was utilized to identify statistically significant differences in
baseline characteristics between the two populations. Statistically significant P-
values are highlighted in bold.

tinib v atezolizumab plus bevacizumab, HR 0.86, 95% CI 0.90 —1.50
P=0.2347).

In univariate analysis, mTTP was 7.3 months (95% CI 6.6-8.5
months) in patients receiving Lenvatinib and 8.7 months (95% CI
7.9-10.0) for patients treated with atezolizumab plus bevacizumab
(Fig. 2), with a 14% reduction in the risk of progression, with ate-
zolizumab plus bevacizumab compared to Lenvatinib that also did
not achieve statistical significance (atezolizumab plus bevacizumab
v Lenvatinib, HR 0.86, 95% CI 0.72-1.03 P=0.1056) (Table 4).

Table 5.

In univariate analysis of the entire population, the risk of death
was reduced in patients with Child-Pugh A compared to B (HR



E Vitiello, T. Tada and G. Suda et al./Seminars in Oncology 52 (2025) 152348 5

Table 3

The results of univariate and multivariate analysis of OS for potential prognostic factors in the two patient populations treated with Lenvatinib or atezolizumab plus

bevacizumab.

Univariate Multivariate analysis
Model 1 Model 2 Model 3

HR HR HR HR

(95% CI) P-value (95% CI) P-value (95% CI) P-value (95% CI) P-value
First line treatment 0.86 (0.90-1.50)  0.2347 1.25 0.1157 135 0.0562 134 0.0624
Lenvatinib vs. (0.95-1.66) (0.99-1.83) (0.98-1.83)
Atezolizumab + bevacizumab
SEX 0.81 0.1291 — - - - - -
Female vs. male (0.58-1.09)
AGE 0.89 0.3460 - - - — - -
>70vs. <70 (0.70-1.14)
Viral etiology 0.99 0.9052 0.97 0.8080 — — — —
Yes vs. No (0.78-1.25) (0.76-1.24)
NASH/NAFLD 0.87 0.3566 - - - — - -
Yes vs. no (0.65-1.16)
Previous surgery 0.80 0.1074 0.88 0.3605 0.86 0.3352 0.91 0.53
Yes vs. no (0.62-1.04) (0.66-1.16) (0.64-1.17) (0.67-1.23)
Previous RFA 0.97 0.8191 — — — — — —
Yes vs. No (0.75-1.25)
Previous TACE 0.82 0.1195 0.84 0.1980 0.86 0.3223 0.85 0.2816
yes vs. no (0.64-1.06) (0.65-1.09) (0.65-1.15) (0.64-1.14)
Child Pugh class 0.38 <0.0001 222 <0.0001 — — — —
Avs. B (0.23-0.64) (1.53-3.22)
ECOG PS 0.96 0.8898 1.03 0.9212 0.90 0.7513 1.07 0.8356
Ovs. >0 (0.55-1.69) (0.55-1.93) (0.46-1.76) (0.55-2.11)
AFP 0.67 0.0033 0.75 0.0437 0.79 0.1342 0.76 0.0836
<400vs. >400 (0.49-0.90) (0.56-0.99) (0.57-1.08) (0.56-1.04)
NLR 0.66 0.0035 - 1.55 0.0018 1.51 0.0037
<3vs. >3 (0.49-0.87) (1.18-2.04) (1.14-1.99)
AST 0.47 <0.0001 1.71 0.0006 1.87 0.0002 1.75 0.0010
<NV vs. >NV (0.37-0.59) (1.26-2.32) (1.34-2.60) (1.26-2.44)
ALT 0.64 0.0002 1.28 0.0864 1.09 0.5861 1.07 0.6715
<NV vs. >NV (0.49-0.83) (0.97-1.69) (0.80-1.47) (0.79-1.44)
Bilirubin 0.29 <0.0001 - - — — 2.62 0.0149
<2mg/dl vs. >2 mg/dl (0.1-0.87) (1.21-5.70)
Albumin 0.45 <0.0001 — — — — 2.04
>3.5g/dl vs. <3.5g/dl (0.34-0.58) (1.55-2.68) <0.0001
Platelets 0.74 0.0168 1.22 0.1340 117 0.2931 135 0.3879
>100,000vs. <100,000 (0.57-0.96) (0.94-1.69) (0.87-1.56) (0.85-1.5
ALBI 0.38 <0.0001 - - 1.93 0.0008 - -
1vs. 2 (0.24-0.59) (1.32-2.83)

Firstly, the results of univariate analysis are displayed, followed by those of the three multivariate analysis models. Statistically significant P-values are highlighted in bold.
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3a 80 — — Atezolizumab + Bevacizumab
<
SL 60
£
g 5 40
g8 \
5 20
38 | g
<
2

0
0 10 20 30 40 50

Number at risk
Lenvatinib 561 142 24 4 0 0
Atezolizumab + Bevacizumab 358 66 6 2 1 0

Fig. 2. The univariate analysis of time to progression (TTP) comparing Lenvatinib
(solid line) against atezolizumab plus bevacizumab (dashed line). In contrast to Fig.
1, here atezolizumab plus bevacizumab shows a better TTP.

0.38, 95% CI 0.23-0.64 P <0.0001), AFP <400 ng/ml (HR 0.67, 95%
CI 0.49-0.90 P=0.0033), albumin >3,5g/dl (HR 0.45, 95% CI 0.34-
0.58 P<0.0001),NLR < 3 (HR 0.66, 95% CI 0.49-0.87 P=0.0035),
aspartate aminotransferase (AST) <Normal Value (NV) (HR 0.47,
95% CI 0.37-0.59 P < 0.0001), alanine amino transferase (ALT) <NV
(HR 0.64, 95% CI 0.49-0.83 P=0.0002), bilirubin <2mg/dl (HR,
0.29, 95% CI 0.10-0.87 P<0.0001), PLT>100.000 (HR 0.74, 95%
Cl 0.57-0.96 P=.0168), ALBI score 1 (HR 0.38, 95% CI 0.24-0.59
P <0.0001) (Table 3).

In univariate analysis of the entire population, the risk of
progression was reduced in patients with Child-Pugh A com-
pared to Child-Pugh B (HR 0.63,95% CI 0.44-0.91 P=0.0128),
AFP >400ng/mL (HR 0.75, 95% CI 0.60-0.94 P=0.0128), albumin
>3.5g/dl (HR 0.62, 95% CI 0.51-0.75 P <0.0001), NLR<3 (HR 0.79,
95% CI 0.65-0.97, P=0.0246), ALBI score 1 (HR 0.46, 95% CI 0.32-
0.65 P <0.0001) (Table 4).

To test all these variables in a multivariate analysis without
incurring the bias of multicollinearity, three models were con-
structed: multivariate analysis confirmed no differences in terms
of OS and TTP between Lenvatinib and atezolizumab plus beva-
cizumab (Tables 3 and 4). Forest plot highlighted that Lenvatinib
had a better OS compared to atezolizumab plus bevacizumab in
patients with NASH/NAFLD-related HCC (HR 0.24, 95% CI 0.08-0.74)
and PLT>100.000 (HR 0.69, 95% CI 0.50-0.95). On the other hand,
no significant predictors of OS were found in subgroups of ate-
zolizumab plus bevacizumab (Fig. 3A). In terms of TTP, the for-
est plot did not show any predictors of TTP for patients who re-
ceived Lenvatinib while patients who had undergone a previous
surgery benefited more from treatment with atezolizumab plus be-
vacizumab compared to those who did not undergo surgery; in ad-
dition, atezolizumab plus bevacizumab had a better TTP in patients
with NLR < 3 (HR 1.27, 95% CI 1.01-1.60) and platelets <100000
(HR 1.6, 95% CI 1.14-2.24).
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Table 4

The results of univariate and multivariate analysis for time to progression (TTP) for potential prognostic factors in the two patient populations treated with Lenvatinib or

atezolizumab plus bevacizumab.

Univariate Multivariate analysis
Model 1 Model 2 Model 3

HR HR HR HR

(95% CI) P-value (95% CI) P-value (95% CI) P-value (95% CI) P-value
First line treatment 0.86 0.1056 0.93 0.4837 0.89 0.3262 0.91 0.4214
Lenvatinib vs. (0.72-1.03) (0.75-1.15) (0.73-1.11) (0.74-1.13)
Atezolizumab + bevacizumab
SEX 0.97 0.7995 - - - - — -
Female vs. male (0.79-1.20)
AGE 0.97 0.7132 - - - - — -
>70vs. <70 (0.81-1.16)
Viral etiology 0.89 0.1740 1.20 0.0690 119 0.0772 1.22 0.0487
Yes vs. no (0.75-1.05) (0.99-1.45) (0.98-1.45) (1.00-1.48)
NASH/NAFLD 0.91 0.6009 - - - - — -
Yes vs. no (0.63-1.31)
Previous surgery 0.93 0.4574 1.05 0.6601 1.06 0.5820 110 0.3941
Yes vs. No (0.78-1.12) (0.85-1.30) (0.86-1.31) (0.89-1.36)
Previous RFA 0.84 0.0628 — — — — — —
Yes vs. No (0.70-1.01)
Previous TACE 0.94 0.5379 1.05 0.6707 1.05 0.6348 110 0.6120
Yes vs. No (0.79-1.13) (0.85-1.28) (0.86-1.29) (0.89-1.36)
Child Pugh class 0.63 0.0128 141 0.0675 - — — —
Avs. B (0.44-0.91) (0.98-2.05)
ECOG PS 0.95 0.7779 0.87 0.5943 1.01 0.9745 113 0.6459
Ovs. >0 (0.64-1.40) (0.51-1.47) (0.59-1.72) (0.67-1.92)
AFP 0.75 0.0128 0.76 0.0228 0.79 0.0496 0.78 0.0383
<400vs. =400 (0.60-0.94) (0.60-0.96) (0.62-1.00) (0.62-0.98)
NLR 0.79 0.0246 1.29 0.0145 1.28 0.0190 1.24 0.0411
<3vs. >3 (0.65-0.97) (1.05-1.58) (1.04-1.57) (1.01-1.53)
AST 0.76 0.0018 1.24 0.0355 1.25 0.0317 119 0.0992
<NV vs. >NV (0.64-0.90) (1.01-1.52) (1.02-1.52) (0.97-1.45)
ALT 0.85 0.0928 - - - -
<NV vs. >NV (0.70-1.03)
Bilirubin 0.54 0.0797 - - - - 1.06 0.8763
<2mg/dl vs. >2 mg/dl (0.27-1.08) (0.52-2.14)
Albumin 0.62 <0.0001 - - - - 1.53 <0.0001
>3.5g/dl vs. <3.5g/dl (0.51-0.75) (1.25-1.87)
Platelets 0.92 0.4095 — — — — — -
>100,000vs. <100,000 (0.76-1.12)
ALBI 0.46 <0.0001 - - 1.65 0.0020 — -
1vs. 2 (0.32-0.65) (1.20-2.26)

Firstly, the results of univariate analysis are displayed, followed by those of the three multivariate analysis models. Statistically significant P-values are highlighted in bold.

Table 5
The frequencies of different treatment responses in the two patient populations
treated with Lenvatinib or atezolizumab plus bevacizumab.

Atezolziumab plus

Lenvatinib (N=561) bevacizumab (N =358) P-value
CR 46 (8%) 17 (5%) -
PR 215 (38%) 79 (22%) =
SD 220 (39%) 195 (54.5%) =
ORR 261 (46.5%) 96 (26.8%) <0.000001
DCR 481 (86%) 291 (81%) 0.079656

Lenvatinib achieved a higher ORR than did atezolizumab plus bevacizumab. Statis-
tically significant P-values are highlighted in bold.

Finally, Lenvatinib showed a higher percentage of response rate
compared to patients treated with atezolizumab plus bevacizumab
(46.5%v 26.8% respectively, P<0.000001); without differences
in disease control rates (86%v 81% prespectively, P=0.079656);
(Table 4).

Table 6 summarizes the AEs observed. The main drug-
related AEs in patients treated with Lenvatinib were fa-
tigue (34.1%), decreased appetite (34%), hypertension (33.8%)
while the main drug-related AEs amongst those receiving ate-
zolizumab plus bevacizumab were proteinuria (28.5%), hyper-
tension (24.1%) and fatigue (21.5%). Data highlighted that HFSR

(P <0.000001), diarrhea (P<0.000001), hypertension (P=0.001),
fatigue (P=0.000042), decrease appetite (P <0.000001), and hy-
pothyroidism (P <0.000001), occurred significantly more fre-
quently in patients treated with Lenvatinib, while immune related
toxicity (P <0.000001) was found significantly more frequently in
patients treated with atezolizumab plus bevacizumab.

Discussion

We report a large sample-size study on the prognostic impact
of first line treatment with Lenvatinib versus atezolizumab plus be-
vacizumab in a cohort of patients affected by intermediate stage
(BCLC-B) HCC. In particular, in the present study, no significant dif-
ferences in terms of both OS and TTP were reported in patients
with BCLC-B HCC who received Lenvatinib or atezolizumab plus
bevacizumab. While Lenvatinib exhibited a tendency toward a bet-
ter OS and a higher ORR compared to atezolizumab plus beva-
cizumab, this did not reach statistical significance.

In recent years, several advances have been made in terms of
systemic treatment for advanced HCC, thanks to the positive re-
sults of several randomized prospective trials, which led to the ap-
proval of a number of new drugs and combinations as therapeutic
options for this setting of patients [21-23]. Moving from these, a
special interest has been focused on the intermediate stage accord-
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Fig. 3. The forest plot for overall survival (OS) (A) and time to progression (TTP)
(B) comparing Lenvatinib and atezolizumab plus bevacizumab (A + B) across various
subgroups.

ing to the BCLC staging system, in which setting the only approved
therapeutic option is TACE. Indeed, the intermediate stage presents
a heterogeneous population in terms of both residual liver function
and tumor burden, and TACE alone has already demonstrated lim-
ited efficacy in the subgroup of BCLC B patients with multiple nod-
ules and high tumor burden. Given this, interest in administering
systemic treatments in patients intermediate HCC stage is growing,
especially given the efficacy of systemic treatments like Lenvatinib
and atezolizumab plus bevacizumab. A new dynamic therapeutic
paradigm is currently emerging in the HCC setting, which is char-
acterized by the shift from a treatment allocation strictly based
on pretreatment staging features towards a more personalized ap-
proach based on a multiparametric therapeutic hierarchy, in which
all the treatment options are ordered according to the survival
benefit and their conversion or adjuvant abilities [24]. If the posi-
tive results achieved with new systemic treatments could be repli-
cated in patients with BCLC-B HCCs, one could envision a so-called
stage migration which would open the way to improved treat-
ments in patients which, accordingly to the traditional BCLC model,
might only be considered candidates for palliative treatments. In
addition, another important aspect has to be taken in count. Re-
sults from the randomized EMERALD-1 trial (NCT03778957), a
double-blind, global, phase 3 study demonstrated benefit in terms
of PFS and TTP for patients eligible for embolization with the com-
bination of TACE plus the anti-PDL1 antibody, durvalumab, and
bevacizumab compared to TACE alone, and a recent sub-analysis
highlighted a 60% ORR according to the modified RECIST criteria

Table 6
The percent frequency of different adverse reactions in the two treatment groups.
Toxicity of any Atezolizumab Lenvatinib P-value
grade plus bevacizumab
N (%) N (%)

HFSR
Yes 6 (1.6) 123 (21.9) P <0.000001
No 352 (98.4) 438 (78.1)

Diarrhea
Yes 27 (7.5) 126 (22.4) P <0.000001
No 331 (92.5) 435 (77.6)

Hypertension
Yes 86 (24.1) 190(33.8) P=0.001
No 272 (75.9) 371(66.2)

Fatigue
Yes 77 (21.5) 191 (34.1) P=0.000042
No 281 (78.5) 370 (65.9)

Decreased appetite
Yes 62 (17.3) 194(34.6) P <0.000001
No 296 (82.7) 367(65.4)

Proteinuria
Yes 102 (28.5) 145 (25.8) P=0.40
No 256 (71.5) 416 (74.2)

Hypothyroidism
Yes 22 (6.2) 183 (32.6) P <0.000001
No 336 (93.8) 378 (67.4)

Immune-related toxicities
Yes 41 (11,5) P <0.000001
No 317 (88,5) 561 (100)

Other toxicities
Yes 64 (17.8) 235 (41.8) P <0.000000001
No 294 (82.1) 326 (58)

Statistical significance is indicated in bold.

for patients who received these new combinations, thus opening
the possibility of combining locoregional and systemic treatments
for this setting of patients. EMERALD-1 reported higher ORRs, but
already with Lenvatinib, atezolizumab, bevacizumab, or the reg-
imen termed STRIDE consisting of a single, high priming dose
of tremelimumab (anti-cytotoxic T lymphocyte-associated anti-
gen 4) plus durvalumab (anti-programmed cell death ligand-1),
we have already witnessed numerous patients experiencing stage
migration.

The optimal efficacy results obtained in the present real-l anal-
ysis, mainly in the group of patients who received Lenvatinib, cor-
roborates that concept. Recently, Tada and colleagues performed a
similar analysis on 358 patients with BCLC-B HCC receiving Lenva-
tinib or atezolizumab plus bevacizumab. After propensity score
matching, a significantly higher PFS was found in the group of pa-
tients who received atezolizumab plus bevacizumab; the benefit
of atezolizumab plus bevacizumab was also confirmed after con-
sidering a subgroup of patients with HCC beyond the up-to-seven
criteria [10]. Differences in sample size and baseline characteris-
tics of the two cohorts of BCLC-B patients, along with the differ-
ent ethnicities, may explain the different results from our analy-
sis and those performed by Tada and his Japanese colleagues. The
forest plot analysis performed in the present study deserves atten-
tion. In terms of OS, Lenvatinib appeared to better performs in pa-
tients with a NASH/NAFLD-related HCC and in those with platelets
100,000, whereas no significant predictors of OS were highlighted
for patients who received atezolizumab plus bevacizumab. Several
preclinical and clinical data sustain the different pathophysiology
underlying viral and nonviral HCC, which could lead to different
responses to different treatments [25]. In particular, a significant
amount of preclinical and clinical real-world data demonstrated a
possible higher benefit for patients with NASH/NAFLD with Lenva-
tinib compared to atezolizumab plus bevacizumab [13-17]. Why
in the present cohort of patients with BCLC-B HCC those with
platelets >100000/mmc benefit more from Lenvatinib compared
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to atezolizumab plus bevacizumab is more difficult to explain. A
possible role of the thrombophilic effect of bevacizumab could be
hypothesized. Alternately, it could be speculated that the immuno-
suppressive effect exerted by platelets on the tumor microenvi-
ronment through the production of transforming growth factor- 8
(TGF-B) [26] could make patients with high platelet counts less
likely to respond to immunotherapy. Further investigations will be
needed in order to better understand this result. In terms of TTP,
the forest plot we performed highlighted better outcomes in favor
of atezolizumab plus bevacizumab for patients with NLR<3. NLR
is already known as a marker of systemic inflammation, since is
calculated as the ratio of the two main immune populations: neu-
trophils and lymphocytes. A large amount of evidence sustains a
correlation between high NLR and poor prognosis in several onco-
logic settings, including HCC [27]. In patients with cancer who re-
ceive immunotherapy, therapeutic response has been linked to in-
creased infiltration of CD3+ and CD8+ T cells [28], and elevated ef-
fector T cells [29]; high NLR has been associated with a proinflam-
matory immune-microenvironment characterized by tumor necro-
sis and low tumor-infiltrating lymphocytes (TILs), potentially help-
ing to explain why low levels of NLR emerged as prognostic of
TTP in patients with HCC who received atezolizumab plus beva-
cizumab.

Finally, the present analysis confirms the safety profiles of both
Lenvatinib and atezolizumab plus bevacizumab in patients with
BCLC-B HCC, with results comparable to to those reported in the
prospective trials.

Several limitations could be ascribed to the present work. First
of all, the multicentric retrospective nature could not exclude se-
lection biases. Indeed, the two cohorts of patients, those received
Lenvatinib and those administered atezolizumab plus bevacizumab,
presented several differences in terms of sample size, median fol-
low up and baseline characteristics. Cognizant of this we per-
formed three multi-variate analyses with adjustment for the un-
balanced characteristics in order to reduce the bias. Interestingly,
in all the three models, no differences were found in terms of sur-
vival outcomes in patients affected by BCLC-B HCC according to
the first line treatment used Lenvatinib versus atezolizumab plus
bevacizumab, reinforcing the result. Secondly, the multicentric na-
ture of the work need to take in count slight differences in tumor
assessment modalities and time-points, which could have partially
affected the TTP data.

We believe the present work addresses an important clinical
query regarding the value of two first line systemic treatments in
patients with BCLC-B HCC, by showing no significant differences in
terms of both OS and TTP between Lenvatinib and atezolizumab
plus bevacizumab, with a better ORR for Lenvatinib in a large and
multinational study. Future prospective validations will be neces-
sary in order to confirm our results, but the present analysis con-
ducted on a large sample size could add a little piece to the puzzle
of the best systemic choice for patients affected by unresectable
HCC, which will be of particular interest in the growing scenario
of therapeutic options for this clinical presentation.
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