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• Systemic therapies for HCC
• Targeted therapies
• Immune-based therapies
• Combinations

• Biomarkers for patient selection

Outline



HCC staging
Barcelona Clinic Liver Cancer Algorithm (EASL, AASLD)

Villanueva A. N Engl J Med 2019



Molecular alterations in HCC
Contribution to targeted therapies?

Llovet et al. Nat Rev Clin Oncol 2018; Fujimoto et al. Nat Genet 2016

Molecular classification Mutation profiling



‘Druggable’ genome
Hepatocellular Carcinoma (MSK-IMPACT)

Zehir A et al Nat Med 2017

‘Druggable’ genome in cancerTumor samples (n ~10,000)

Levels of ‘druggability’



P<0.001 (HR: 0.69)

Hepatocellular carcinoma
Advanced stage (BCLC-C) – First line

Llovet et al. N Engl J Med 2008; Kudo et al. Lancet 2018

Sorafenib
(RAS/MAPK)

Lenvatinib - Non-inferior to sorafenib
(FGFR)



Hepatocellular carcinoma
Advanced stage (BCLC-C) – Lenvatinib (FGFR)

Kudo et al. Lancet 2018

Adverse events

Response rate

Summary



Hepatocellular carcinoma
Advanced stage (BCLC-C) – Second line

Bruix et al. Lancet 2017; Kudo et al. Abou-Alfa et al. NEJM 2018; Zhu et al. Lancet Oncol 2019

Regorafenib
(RAS/MAPK)

Ramucirumab - AFP > 400 ng/dL
(VEGFR2)

Cabozantinib
(MET)

Months



Hepatocellular carcinoma
Advanced stage (BCLC-C) – Regorafenib

Bruix et al. Lancet 2017

Summary

Sub-group analyses



Hepatocellular carcinoma
Advanced stage (BCLC-C) – Cabozantinib (MET)

Abou-Alfa et al. NEJM 2018

Adverse events



Hepatocellular carcinoma
Advanced stage (BCLC-C) – Ramucirumab (VEGFR2)

Zhu et al. Lancet Oncol 2015; Zhu et al. Lancet Oncol 2019

Meta-analysis
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Immunotherapy in cancer
Strategies

Greten T et al. J Hepatol 2018; Mahoney KM et al. Nat Rev Drug Disc 2015

Nivolumab
Pembrolizumab

Atezolizumab

Immune checkpoints



Immunotherapy in cancer
Regulatory timeline

Ribas et al. Science 2018



El-Khoueiry et al Lancet 2017; Zhu AX et al. Lancet Oncol 2018

Nivolumab (n=214)
Objective response rate 18% (duration >12 months – 55%)

Hepatocellular carcinoma
Advanced stage (BCLC-C) – Immune checkpoint inhibitors

Pembrolizumab (n=104)
Objective response rate 17% (duration >9 months – 77%)



Yau T et al. ESMO 2019; Finn RS et al. JCO 2019

Hepatocellular carcinoma
Advanced stage (BCLC-C) – Immune checkpoint inhibitors (Phase III)

Nivolumab vs sorafenib (1L) Pembrolizumab vs placebo (2L)



SARAH SIRveNIB

Chow PKH et al JCO 2018; Vilgrain V et al. Lancet Oncol 2017

Hepatocellular carcinoma
Advanced stage (BCLC-C) – TARE with Y-90



Wang et al JAMA Oncol 2017; Peeraphatdit et al. Hepatology 2020

Immune checkpoint inhibitors
Adverse events

Systematic review 
(31,059 reports – 613 fatal (1.9%))

Hepatotoxicity



Adapted from Llovet et al. J Hepatol 2019

Advanced HCC (BCLC-C)
Effective therapies
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Fukumura D et al. Nat Rev Clin Oncol 2018

Combination therapies
Anti-angiogenics – Immune checkpoint inhibitors

Immune reprogrammingEffects on immune system



Finn RS et al. N Engl J Med 2020

Hepatocellular carcinoma
Advanced stage (BCLC-C) – Immune checkpoint inhibitors



Finn RS et al. N Engl J Med 2020

Hepatocellular carcinoma
Advanced stage (BCLC-C) – Immune checkpoint inhibitors



Finn RS et al. N Engl J Med 2020

Hepatocellular carcinoma
Advanced stage (BCLC-C) – Immune checkpoint inhibitors

Radiological response Adverse events



Faivre S et al. J Hepatol 2020

Hepatocellular carcinoma
Combination clinical trials



Adapted from JM Llovet et al. J Hepatol 2019

Advanced HCC (BCLC-C)
Effective therapies
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Bruix J et al Lancet Oncol 2015; Meyer et al. Lancet Gastro Hepatol 2018; Llovet et al. NEJM 2008

Systemic therapies in HCC
Expanding indications to early stages - Sorafenib

Sorafenib improves survival
(Advanced stage / BCLC-B)

P<0.001

Sorafenib does not improve survival
(Early stage / BCLC-0A)

P=0.26

Sorafenib does not improve survival
(Intermediate stage / BCLC-B)

P=0.57

Disease stage does matter... the disease evolves over time



Checkpoint inhibitors in HCC
Who responds?

El-Khoueiry et al Lancet 2017



Sia D et al Gastroenterology 2017; Pinyol et al. CCR 2019

Response to CPI

Hepatocellular carcinoma
Advanced stage (BCLC-C) – Immune checkpoint inhibitors (predictors of response)



Corcoran RB et al. N Engl J Med 2018

Liquid biopsy (ctDNA)
Clinical applications

Tumor components released to fluids Monitor tumor clonal composition



Liquid biopsy 
ctDNA in early stage HCC

Labgaa I et al. Oncogene 2018

Circulating tumor DNA: 8 patients (paired tissue-blood)
– Ultra-deep targeted DNA sequencing --- all exons
– Capture methods: SureSelect (Agilent®) – n=58 genes

Performance (Mutation detection)
Validation (ddPCR)

Ultra-deep 
NGS



Liquid biopsy 
ctDNA in advanced stage HCC

Von Felden I et al. Oncogene 2020

HCC patients (n=88) Predictors of response to sorafenib

Molecular monitoring



Conclusions

• There has been major changes in the management of HCC with systemic therapies

• There are 10 drugs approved by the FDA (atezo+bev, sorafenib, lenvatinib, regorafenib,

cabozantinib, ramucirumab, nivolumab, pembrolizumab, nivo+ipi) for HCC. Still unclear

best way to sequence therapies.

• Short-term future includes combination therapies and application of these therapies at

earlier stages (neoadjuvant, combination with loco-regional, etc…)
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