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Resection/Ablation TACE Systemic therapy

 Safety
 Recurrence
 Transplant strategy

Prognosis

BCLC 0 BCLC A BCLC B BCLC C

Precision

 Treatment response
 Choice of a targeted 

therapy

Adjuvant therapy?

Optimization goals differ according to tumour burden



 Cirrhosis
 PHT/liver 

function

Underlying liver disase and patient

 Cause
 Age
 Male gender

Tumour characteristics

 Number, size
 Infiltrating pattern
 AFP level

Quality of resection/ablation

Pathology-Molecular 
biology

 Differenciation
 Progenitor cells markers
 MVI
 Macro-trabecular subtype
 Molecular classification (?)

Liver disease management

 Treatment of the cause
 PHT monitoring and bleeding  

prevention

Inclusion in « adjuvant » trials

 Neoadjuvant and/or adjuvant 
strategies (?)

 Sequential biopsy for identification 
of responders (?)
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For many years, physicians were reluctant to perform 
HCC biopsy



Prognostic molecular signatures

Neoangiogenesis-related genes are 
hallmarks of fast-growing hepatocellular 

carcinomas and worst survival.
Results from a prospective study

On biopsies On resections

A hepatocellular carcinoma 5-gene score associated 
with survival of patients after liver resection

Villa E, Gut 2016 Nault JC, Gastroenterology 2013

Disease specific survival
Training cohort

Early tumor recurrence-free survival 
Training cohort



Calderaro J, J Hep 2017

Histological subtypes of hepatocellular carcinoma are related 
to gene mutations and molecular tumour classification

Ziol, Hepatology 2018

237 HCC patients 
Treated by
resection

284 HCC patients 
Treated by

ablation
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Quality of resection/ablation
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Ablation or resection ?

Ablation Resection

2 or 3 nodules Distant Same segment

Localization Deep Superficial

Liver function Gooda Excellentb

Portal Hypertension Yes No

Mortality 0.3% 1%

5-yrs survival 76% in patients 
eligible for resection

75%

a Malades appartenant principalement à la classe A ou B  de Child-Pugh
b Malades appartenant principalement à la classe A de Child-Pugh.avec bilirubine normale et sans hypertension portale





Monopolar RFA Multibipolar « no touch »

Principles for large ablations



Monopolar RFA Multibipolar « no touch »

Principles for large ablations



Monopolar RFA Multibipolar « no touch »

Principles for large ablations



Monopolar RFA Multibipolar « no touch »

Principles for large ablations



Monopolar RFA Multibipolar « no touch »

Principles for large ablations



5 cm



 Cirrhosis
 PHT/liver 

function

Underlying liver disase and patient

 Cause
 Age
 Male gender

Tumour characteristics

 Number, size
 Infiltrating pattern
 AFP level

Quality of resection/ablation

Pathology-Molecular 
biology

 Differenciation
 Progenitor cells markers
 MVI
 Macro-trabecular subtype
 Molecular classification (?)

Liver disease management

 Treatment of the cause
 PHT monitoring and bleeding  

prevention

Inclusion in « adjuvant » trials

 Neoadjuvant and/or adjuvant 
strategies (?)

 Sequential biopsy for identification 
of responders (?)

Nahon P, Liver Int 2020

Optimizing curative management of HCC



Inclusion in « adjuvant » trials

 Neoadjuvant and/or adjuvant 
strategies (?)

 Sequential biopsy for identification 
of responders (?)

Nahon P, Liver Int 2020

Optimizing curative management of HCC



Tremelimumab in 
combination with 

ablation in patients 
with advanced 
hepatocellular 

carcinoma
Duffy AG, J Hepatology 2017

Immune stimulation induced
by ablation and amplified by immunotherapy

Immunothérapie
Néo-adjuvante

Ablation

Biopsy Biopsy

32 patients (tremelimumab and ablation at D36)



Several trials in adjuvant setting, with immune checkpoint inhibitors, 
are ongoing  for patients with high risk of recurrence after curative 
treatment of HCC

Phase III Trial Experimental 
Arm

Control Arm Primary endpoint Secondary 
endpoints 

Planned 
participant 
recruitment 

ChekMate 9 DX
(NCT03383458)

Nivolumab Placebo Recurrence-free 
survival 

Overall survival 
Time to recurrence 

530

KEYNOTE-937
(NCT03867084)

Pembrolizumab Placebo Recurrence-free 
survival
overall survival

Adverse event 
QoL

950

EMRALD 2
(NCT03847428)

Durvalumab
Bevacizumab

Placebo Recurrence-free 
survival

Overall survival
Time to recurrence 

888

IMbrave050
(NCT04102098)

Atezolizumab 
Bevacizumab

Active 
surveillance

Recurrence-free 
survival

Overall survival
Time to recurrence 

662
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Villanueva A,
 NEJM 2019

A broader therapeutic 
landscape with 5 approved 

systemic therapies



How to choose in 2020?

Immunotherapy

?

Immunotherapy

?



Targeted Treatments
 Anti-MET 
 Anti-FGFR4 

Biomarkers of response
 Sorafenib
 Immunotherapy

Can we implement tumour genomics in decision making 
process?

Unselected 
patients 

with cancer

Simon R, Nature Reviews 2013

Predictive: 
which drug (or drugs)?

Response to targeted treatment

Prognostic: 
who needs treatment?

Clinical outcomes

Tumor 
biopsy

Tumor 
genomic 
analysis



HCC genetic 
landscape

Schultze K, Nat Genet 2015



But most 
genetic 

mutations are 
not targetable…

…only 20-30% are.
Schultze K, Nat Genet 2015



Sorafenib

134 CHC (127 patients)

81 Sorafenib 31 Immunotherapy

NGS (FFPE, 63% biopsies)

Harding JJ, Clin Cancer Res 2019



Immunotherapy

134 CHC (127 patients)

81 Sorafenib 31 Immunotherapy

NGS (FFPE, 63% biopsies)

Harding JJ, Clin Cancer Res 2019



Greten T, Gastro 2019

Perspectives : towards more complex associations and 
strategies

  Small HCC biopsy reveals prognostic information useful 
to refine therapeutic strategy

  Technological advances in surgery/ablation allow safe 
curative option in a broader range of patients

  Adjuvant strategies using Immunotherapy are 
promising to maintain long-term remission in patients 
with high-risk of recurrence

  Molecular biomakers/signatures associated with anti-
tumoural response will be key when considering the 
growing number of approved molecules

Sequential biobanking has become pivotal in 
academic and industrial trials
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