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Modified BCLC staging system: LRT 2018

EASL CPG HCC. J Hepatol 2018; doi: 10.1016/j.jhep.2018.03.019
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Immuno-oncology combined with LRT

• 2022 BCLC HCC Update, introduction of Stage 

migration

• Embolization causes hypoxia overexpression of 

VEGF

• Synergistic benefits of LRT for immunotherapy

• Despite positive trials, IO alone limited by ORR 20-

40%, eventually disease progression or failure to 

respond

• Underlying resistance mechanisms multifactorial

• LRT target and alter the tumor microenvironment by 

local tumor destruction

• enhance exposure of tumor antigens by priming 

and converting immunosuppressive tumor 

microenvironment toward more potent T-cell 

response

• Supports coordinated sequencing and combination

Li X, et al. Locoregional Combined With Systemic Therapies for Advanced HCC: An Inevitable Trend of Rapid Development. Front Mol Biosci. 2021 Apr 13;8:635243

Greten TF, et al. Combined locoregional-immunotherapy for liver cancer. J Hepatol. 2019 May;70(5):999-1007

Bitar R, et al. Interventional Oncology Meets Immuno-oncology: Combination Therapies for Hepatocellular Carcinoma. Radiology. 2024 Nov;313(2):e232875 



Current combination trials with LRT: 

many varying sequencing- between LRT and IO

Greten TF, et al. Combined locoregional-immunotherapy for liver cancer. J Hepatol. 2019 May;70(5):999-1007

Bitar R, et al. Interventional Oncology Meets Immuno-oncology: Combination Therapies for Hepatocellular Carcinoma. Radiology. 2024 

Nov;313(2):e232875. 



Immuno-oncology combined with LRT

• LRT target and alter the tumor microenvironment by local tumor destruction

• enhance exposure of tumor antigens by priming and converting immunosuppressive 

tumor microenvironment toward more potent T-cell response

• Supports coordinated sequencing; recent positive trials
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many varying sequencing- between LRT 

and IO
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Positive RCT’s

TACE combined 

with IO: 2025



Durvalumab with or without bevacizumab with transarterial chemoembolisation 
in hepatocellular carcinoma (EMERALD-1): a multiregional, randomised, double-
blind, placebo-controlled, phase 3 study

• TACE eligible patients, adding durvalumab, with or without bevacizumab, 

might improve PFS 

• Multiregional, RCT, 157 centers, 18 countries, confirmed HCC not 

amenable to curative therapy (e.g. surgical resection, ablation)

• No extrahepatic disease, Child-Pugh A to B7, ECOG PS 0/1

• Excludes Vp3 and Vp4 (included Vp1 and 2)

• TACE modality (DEB-TACE vs cTACE)

Sangro B, Lencioni R et al; EMERALD-1 Investigators. Durvalumab with or without bevacizumab with transarterial 

chemoembolisation in hepatocellular carcinoma (EMERALD-1): a multiregional, randomised, double-blind, placebo-controlled, 

phase 3 study. Lancet. 2025 Jan 18;405(10474):216-232. 



Durvalumab with or without bevacizumab with transarterial chemoembolisation 
in hepatocellular carcinoma (EMERALD-1): a multiregional, randomised, double-
blind, placebo-controlled, phase 3 study

• 3 arms: TACE, with dura, with dura/ beva

• Systemic therapy started after TACE, 14 weeks, all lesions targeted

Sangro B, Lencioni R et al; EMERALD-1 Investigators. Durvalumab with or without bevacizumab with transarterial 

chemoembolisation in hepatocellular carcinoma (EMERALD-1): a multiregional, randomised, double-blind, placebo-controlled, 

phase 3 study. Lancet. 2025 Jan 18;405(10474):216-232. 



Durvalumab with or without bevacizumab with transarterial chemoembolisation 
in hepatocellular carcinoma (EMERALD-1): a multiregional, randomised, double-
blind, placebo-controlled, phase 3 study

• PVT included, mostly 

Intermediate stage, 

but also A’s and C’s

• Higher tumor burden 

within the D+B+TACE 

arm PBOs+TACE (up-

to-7 criteria)

• More participants with 

BCLC stage C in 

PBOs+TACE arm 

compared with the 

D+B +TACE arm

Sangro B, Lencioni R et al; EMERALD-1 Investigators. Durvalumab with or without bevacizumab with transarterial 

chemoembolisation in hepatocellular carcinoma (EMERALD-1): a multiregional, randomised, double-blind, placebo-controlled, 

phase 3 study. Lancet. 2025 Jan 18;405(10474):216-232. 
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Durvalumab with or without bevacizumab with transarterial chemoembolisation 
in hepatocellular carcinoma (EMERALD-1): a multiregional, randomised, double-
blind, placebo-controlled, phase 3 study

As of data cutoff (9/11/23) median follow-up was 27·9 months (95% CI 27·4–30·4)

Median PFS  15.0 months (95% CI 11·1–18·9) with durva plus beva plus TACE, HR 0.77
      10.0 months (9·0–12·7) with TACE plus durva, HR 0.94

      8·2 months (6·9–11·1) with placebo TACE

AE’s: hypertension [6%] anemia, durvalumab and placebo [4%] and post-embolisation 
syndrome [4%]

Sangro B, Lencioni R et al; EMERALD-1 Investigators. Durvalumab with or without bevacizumab with transarterial 

chemoembolisation in hepatocellular carcinoma (EMERALD-1): a multiregional, randomised, double-blind, placebo-controlled, 

phase 3 study. Lancet. 2025 Jan 18;405(10474):216-232. 



TACE combined with lenvatinib plus pembrolizumab versus dual placebo for 
unresectable, non-metastatic hepatocellular carcinoma (LEAP-012): a multicentre, 
randomised, double-blind, phase 3 study

• Aim: TACE plus lenvatinib and 

pembrolizumab

 versus TACE plus dual placebo 

• patients with non-metastatic HCC, not 

amenable to curative treatment, but 

with tumors amenable to TACE

• multicenter, randomized, double-blind, 

phase 3 study (LEAP-012)

137 sites in 33 countries

• Primary endpoints were PFS and OS

• First interim analysis, final for PFS

Kudo M, Llovet JM et al; LEAP-012 investigators. Transarterial chemoembolisation combined with lenvatinib plus pembrolizumab versus dual 
placebo for unresectable, non-metastatic hepatocellular carcinoma (LEAP-012): a multicentre, randomised, double-blind, phase 3 study. 
Lancet. 2025 Jan 18;405(10474):203-215. 



TACE combined with lenvatinib plus pembrolizumab versus dual placebo for 
unresectable, non-metastatic hepatocellular carcinoma (LEAP-012): a multicentre, 
randomised, double-blind, phase 3 study

• Matched; Hep B’s and C’s and non 

virals

• included BCLC A’s and C’s

Kudo M, Llovet JM et al; LEAP-012 investigators. Transarterial chemoembolisation combined with lenvatinib plus pembrolizumab versus dual 
placebo for unresectable, non-metastatic hepatocellular carcinoma (LEAP-012): a multicentre, randomised, double-blind, phase 3 study. 
Lancet. 2025 Jan 18;405(10474):203-215. 



TACE combined with lenvatinib plus pembrolizumab versus dual placebo for 
unresectable, non-metastatic hepatocellular carcinoma (LEAP-012): a multicentre, 
randomised, double-blind, phase 3 study

• Median PFS was 14.6 months (combination) vs 10 months TACE only

• (hazard ratio [HR] 0·66 [95% CI 0·51–0·84]; one-sided p=0·0002)

• OS rate (24-month) 75% (95% CI 68–80) in combo

•          69% (62–74) in TACE group (HR 0·80, p=0·087)

Kudo M, Llovet JM et al; LEAP-012 investigators. Transarterial chemoembolisation combined with lenvatinib plus pembrolizumab versus dual 
placebo for unresectable, non-metastatic hepatocellular carcinoma (LEAP-012): a multicentre, randomised, double-blind, phase 3 study. 
Lancet. 2025 Jan 18;405(10474):203-215. 



TACE combined with lenvatinib plus pembrolizumab versus dual placebo for 
unresectable, non-metastatic hepatocellular carcinoma (LEAP-012): a multicentre, 
randomised, double-blind, phase 3 study

• Grade 3 or worse treatment-related adverse events hypertension (57 

[24%] vs 18 [7%]) and platelet 27 [11%] vs 15 [6%] 

• Deaths occurred in four (2%) combo group (hepatic failure, 

gastrointestinal hemorrhage, myositis, and immune-mediated hepatitis) 

and 

one (<1%) in the TACE placebo group (due to brain stem hemorrhage)

• Conclusion: TACE plus lenvatinib plus pembro showed significant, 

clinically meaningful improvement in PFS in patients with unresectable, 

non-metastatic HCC vs TACE plus placebo

• Improvement in OS encouraging, but longer follow-up is necessary

Kudo M, Llovet JM et al; LEAP-012 investigators. Transarterial chemoembolisation combined with lenvatinib plus pembrolizumab versus dual 
placebo for unresectable, non-metastatic hepatocellular carcinoma (LEAP-012): a multicentre, randomised, double-blind, phase 3 study. 
Lancet. 2025 Jan 18;405(10474):203-215. 



• Other studies but 

not controlled 

trials (Japan, 

China)



Take Home Messages

• Rapid number of systemic therapies plus TACE very 

encouraging

• Recent publication of 2 positive RCT’s with TACE 

combined with IO

• Selection of best patients? BCLC B? C? 

• Criteria: up-to-7?

• Achieve better results than TACE or IO alone

• Combination is better



THANK YOU!



Discussion 
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