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Hepatocellular carcinoma in practice: should I Bev or
should 10?

Angiogenesis plays an important role in the development and
metastasis of hepatocellular carcinoma (HCC), and is strongly
stimulated by hypoxia [1,2]. Hypoxia-inducible factor-1a (HIF-
la), the main transcription factor activated by hypoxia, triggers the
expression of a range of target genes including vascular endothelial
growth factors (VEGFs), platelet-derived growth factors
(PDGFs), fibroblast growth factors (FGFs), and angiopoietins,
which contribute to cell survival and angiogenesis under hypoxic
conditions [3,4].

Additionally, the unique vascularization of the liver—supplied
by two afferent circulations (portal vein and hepatic artery)—
highlights the critical importance of angiogenesis in HCC. This
anatomical peculiarity laid the foundation for the development of
antiangiogenic therapies, both in early/intermediate and advanced
stages of the disease [5].

Antiangiogenic drugs have been the cornerstone of advanced HCC
treatment since 2007 [6-9]. However, despite improvements in
clinical outcomes with targeted therapies, median overall survival
(OS) remains poor.

First-line treatment options recommended by leading international
guidelines include immuno-oncology (I0) with a combination of
checkpoint inhibitors and anti-CTLA-4, and 10 drugs combined
with antiangiogenic agents [10-12]. Although the incorporation of
IO drugs has significantly advanced outcomes in advanced HCC
[13,14], there are still no established biomarkers to guide the

optimal choice of systemic therapy. Antiangiogenic agents remain
essential in achieving better oncological outcomes, whether in the
advanced or intermediate disease setting (Table 1).

The pivotal phase 3 IMbravel50 trial, which evaluated patients
with unresectable HCC who had not received prior systemic
treatment, showed that the combination of atezolizumab and
bevacizumab resulted in better median OS (19.2 months vs. 13.4
months; hazard ratio [HR] 0.66; 95% CI 0.52—0.85; p < 0.001) and
median progression-free survival (PFS) (6.9 vs. 4.3 months; HR
0.65; 95% CI 0.53-0.81; p < 0.001) compared to sorafenib [15].
This benefit was evident early, with survival curves separating
within the first few months and remaining consistently apart
throughout the study follow-up—indicating strong statistical
robustness. Notably, in the combination therapy arm, 19% of
patients had high-risk characteristics, such as portal vein tumor
thrombosis (Vp4), involvement of more than 50% of the liver, or
bile duct invasion [15].

A systematic review and meta-analysis of 2,179 patients from
12 real-world cohorts confirmed the long-term efficacy of
atezolizumab plus bevacizumab for unresectable HCC, with a
median OS of 20.9 months (95% CI: 15.7-20.9)—consistent with
clinical trial outcomes. At 24 months, the median OS was 39%
(95% CI: 31-49; I> = 90%) and the median PFS was 25% (95%
CI: 12-45; 1> = 95%) [14]. The AB combination also achieved a
high disease control rate (DCR) of 74%, including 30% objective
response rate (ORR) and 8% complete response (CR). Only 19%
of patients had disease progression as their best response [16].
These data support AB as an excellent option, even for high-risk
patients, and with potential for downstaging.

In the intermediate disease setting, prospective data—although
still immature for OS—also suggest a key role for antiangiogenic
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Table 1: Phase III superiority trials evaluating antiangiogenic therapy in intermediate and advanced HCC.

Study Treatment N ORR PFS oS (9‘;;0 /Hgl) G3/4 AE
(1]
. o _ . [
LEAP-012 [17] TACE + Lenvatinib + Pembro 237 46.8% 14.6m .0002; 0.66 71.3%
TACE + placebo 243 33.3% 10m - (0.51-0.84) 31.1%
TACE + Durva 207 41% 10m - 0.64; 0.94 27.6%
EMERALD-1 [18] TACE + Durva + Bev 204 43.6% 15m - 0.032; 0.77 45.5%
TACE + placebo 205 29.6% 8.2m - (0.61 - 0.98) 23%
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Sintilimab + Bev 380 21% 4.6m NR <0.001; 0.57 53%
ORIENT-32 [21] Sorafenib 191 4% 2.8m 10.4m (0-43-0-75) 45%

N: number; ORR: objective response rate; PFS: progression-free survival; OS overall survival; HR: hazard ratio; CI: confidence interval; G: grade;
AE: adverse events; TACE: transarterial chemoembolization; Pembro: pembrolizumab; Durva: durvalumab; Bev: bevacizumab.

therapy in improving disease-free survival when combined with
transarterial chemoembolization (TACE) [17,18].

The phase III superiority trials LEAP-012 and EMERALD-1
showed PFS gains for TACE + Lenvatinib + Pembrolizumab vs.
TACE + placebo (14.6 vs 10 months; HR 0.66 (95% CI: 0.51—
0.84); p = 0.0002); and TACE + Durvalumab + Bevacizumab vs.
TACE + placebo (15 vs 8.2 months; HR 0.77 (95% CI: 0.61-0.98);
p = 0.032) [17,18]. However, Durvalumab without bevacizumab
did not show superiority over placebo when combined with TACE
(10 vs 8.2 months; HR 0.94; 95% CI: 0.75-1.19; p = 0.64) in
EMERALD-1 trial [18].

There are ongoing concerns regarding toxicity, particularly
bleeding and thromboembolic events, when using antiangiogenic
therapies in patients with cardiovascular comorbidities or cirrhosis.
Nevertheless, there is no formal contraindication to the use of
bevacizumab in the presence of portal hypertension [22,23].

In the IMbravel50 trial, grade 3—4 bleeding events occurred
in approximately 6.4% of patients treated with atezolizumab
plus bevacizumab compared with 5.8% in the sorafenib group;
most bleeding episodes were grade 1-2. The risk of variceal or
gastrointestinal bleeding was higher among patients with baseline
varices or Vp4 portal vein invasion, which justified the protocol
requirement for endoscopy within six months prior to treatment
initiation. Exploratory and observational data indicate arterial
thromboembolic events in roughly 2-3% of patients receiving
atezolizumab—bevacizumab versus about 1% with sorafenib
[15]. Despite a modest increase in bleeding and thrombotic risk,
atezolizumab plus bevacizumab was associated with delayed
deterioration in health-related quality of life compared with
sorafenib and transarterial radioembolization [24].

The consistency of benefits across studies, the ability to improve
survival in both advanced and intermediate disease settings, and
the fact that they target a pathway central to HCC development
and metastasis, make antiangiogenic agents a key consideration in

the systemic treatment decision-making process for HCC patients.
It can be administered safely in patients with hepatic impairment,
provided that bleeding risk is carefully evaluated and managed
within a multidisciplinary liver tumor team and in adequately
equipped healthcare settings.

References

1. Cheng W, Cheng Z, Weng L, et al. Asparagus polysaccharide
inhibits the hypoxia-induced migration invasion and
angiogenesis of hepatocellular carcinoma cells partly through
regulating HIF1o/VEGF expression via MAPK and PI3K
signaling pathway. J Cancer. 2021; 12: 3920-3929.

2. Xiong XX, QiuXY,HuDX,etal. Advances in hypoxiamediated
mechanisms in hepatocellular carcinoma. Mol Pharmacol.
2017; 92: 246-255.

3. Shah AA, Kamal MA, Akhtar S. Tumor angiogenesis and
VEGFR2 mechanism pathways and current biological
therapeutic interventions. Curr Drug Metab. 2021; 22: 50-59.

4. Muppala S. Growth factor-induced angiogenesis in
hepatocellular carcinoma. Crit Rev Oncog. 2021; 26: 61-68.

5. Llovet JM, Burroughs A, Bruix J. Hepatocellular carcinoma.
Lancet. 2003; 362: 1907-1917.

6. LlovetJM, Ricci S, Mazzaferro V, et al. Sorafenib in advanced
hepatocellular carcinoma. N Engl J Med. 2008; 359: 378-390.

7. Kudo M, Finn RS, Qin S, et al. Lenvatinib versus sorafenib in
first-line treatment of unresectable hepatocellular carcinoma.
Lancet. 2018; 391: 1163-1173.

8. ZhuAX, Kang YK, Yen CJ, et al. Ramucirumab after sorafenib
in patients with advanced hepatocellular carcinoma. Lancet
Oncol. 2015; 16: 859-870.

9. Abou-Alfa GK, Meyer T, Cheng AL, et al. Cabozantinib
in patients with advanced and progressing hepatocellular
carcinoma. N Engl J Med. 2018; 379: 54-63.

10. National Comprehensive Cancer Network (NCCN).
Hepatobiliary Cancers (Version 1.2025). NCCN Clinical
Practice Guidelines in Oncology. 2025. https://www.ncen.org/

J Med - Clin Res & Rev; 2025

Volume 9 | Issue 10 | 2 of 3


https://www.nccn.org/professionals/physician_gls/pdf/hepatobiliary.pdf

11.

12.

13.

14.

15.

16.

17.

professionals/physician_gls/pdf/hepatobiliary.pdf

European Society for Medical Oncology (ESMO).
Hepatocellular carcinoma ESMO Clinical Practice Guidelines
2025. Ann Oncol. 2025; 36: el-e27.

Reig M, Forner A, Rimola J, etal. BCLC strategy for prognosis
prediction and treatment recommendation The 2022 update. J
Hepatol. 2022; 76: 681-693.

Rimassa L, Chan SL, Kelley RK, et al. Four-year overall
survival update from the phase III HIMALAYA study of
tremelimumab plus durvalumab in unresectable hepatocellular
carcinoma. Ann Oncol. 2024; 35: 448-457.

Galle PR, Decaens T, Kudo M, et al. Nivolumab (NIVO)
plus ipilimumab (IPI) vs lenvatinib or sorafenib as first-
line treatment for unresectable hepatocellular carcinoma
CheckMate 9DW preliminary data. J Clin Oncol. 2024; 42:
LBA4008.

Finn RS, Qin S, Ikeda M, et al. IMbravel50 Investigators.
Atezolizumab plus bevacizumab in unresectable hepatocellular
carcinoma. N Engl J Med. 2020; 382: 1894-905.

Manfredi GF, Claudia Angela Maria Fulgenzi, Ciro Celsa,
et al. Efficacy of atezolizumab plus bevacizumab for
unresectable hepatocellular carcinoma Systematic review and
meta-analysis of real-world evidence. JHEP Rep. 2025; 7:
101431.

Finn RS, Ikeda M, Zhu AX, et al. Phase III LEAP-012 trial
Lenvatinib plus pembrolizumab with or without transarterial
chemoembolization in advanced HCC. J Clin Oncol. 2024;
42: TPS567.

18.

19.

20.

21.

22.

23.

24.

Abou-Alfa GK, Chan SL, Kudo M, et al. Phase III
EMERALD-1 trial Durvalumab plus bevacizumab and
transarterial chemoembolization in locally advanced HCC. J
Clin Oncol. 2023; 41: LBA430.

Qin S, Chan SL, Gu S, et al. Camrelizumab plus rivoceranib
versus sorafenib as first-line therapy for unresectable
hepatocellular carcinoma CARES-310. Lancet. 2023; 402:
1133-1146.

Zhou J, Bai L, Luo J, et al. Anlotinib plus penpulimab versus
sorafenib in unresectable hepatocellular carcinoma APOLLO.
Lancet Oncol. 2025; 26: 6: 719-731.

Ren Z, Xu J, Bai Y, et al. Sintilimab plus a bevacizumab
biosimilar IBI305 versus sorafenib in unresectable
hepatocellular carcinoma ORIENT-32. Lancet Oncol. 2021;
22:977-990.

Thabut D, Kudo M. Advances in systemic therapy for
hepatocellular carcinoma A global perspective. J Hepatol.
2023;79: 1142-1157.

Ollivier-Hourmand I, Dohan A, Bancel B, et al. Imaging
features and diagnostic challenges of combined hepatocellular-
cholangiocarcinoma. J Hepatol. 2022; 77: 1627-1641.

Dujinthan Jayabalan, Sugam Dhakal, Aarohanan Raguragavan,
et al. Hepatocellular Carcinoma and Health - Related Quality
of Life A Systematic Review of Outcomes From Systemic
Therapies. International Journey of Hepatology. 2025.

© 2025 Eliana Carolina Bastos, et al. This article is distributed under the terms of the Creative Commons Attribution 4.0 International License

J Med - Clin Res & Rev; 2025

Volume 9 | Issue 10 | 3 of 3


https://www.nccn.org/professionals/physician_gls/pdf/hepatobiliary.pdf

