
Hepatocellular Carcinoma 
and Metabolic Syndrome

Valérie Paradis

Pathology Dpt, Hôpital Beaujon

Inserm U1149 CRI, DHU UNITY Paris





Non Alcoholic Fatty Liver 
Diseases

From Siegel Cancer 2009

Steatosis Steato-hepatitis

Fibrosis



NAFLD: An Epidemic Disease

From Younossi Z & Henri L Gastro 2016



NAFLD : The Leading Risk Factor of 
HCC
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Steato-
hepatitis

Steatosis Cirrhosis HCC

HCC-related to NAFLD

A multistep process of carcinogenesis



 315 HCV- & 195 NASH-related cirrhosis (2003-2007)
 Median follow-up 3.2 y
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Ascha MS Hepatology 2010



HCC related to MS: Oncogenic 
Risk factors



Metabolic Syndrome

Calle EE NEJM 2003



Larsson SC British J Cancer 2007



El-Serag HB Clin Gastro Hep 2006



 5.8 % of participants had diabetes at baseline

Plasma glucose levels positively correlated with liver 
disease

Pang Y Hepatology 2018



HCC related to MS: Specific 
features



61 year-old ♂, BMI 33, HT, Dyslip. 

Arterial

Late portal

SAF (S1A1F1)HCC







Paradis V et al Hepatology 2009

p<0.001

p<0.001

Surgical series 



Mittal S Clin Gastroenterol Hepatol 
2016

 632 Patients with HCC [2000-
2010]

 34.8% CHC/NAFLD, 23% without 
cirrhosis

Dyson J J Hep 2014

 1500 US veterans with HCC [2005-2010]
 80.1% of patients with cirrhosis

 HCC/NASH or MS : risk x 5 HCC without 
cirrhosis



Paradis V Hepatology 2009, Farges O Gut 2011

βcatenin

3 Morphological Patterns



Paradis V Gut 
2012

6p21.1 amplification Cullin7 expression in HCC/MS



Salomao M Am J Surg Pathol 2010 & Human Pathol 
2012

 1/3 of patients with MS
 NASH in the background liver

 No ≠ in prognosis



Calderaro J J Hepatol 2017



HCC related to MS: Specific 
Molecular mechanisms



From Marengo A Annu Rev Med 
2016 

Related to NAFLD, rather than to 
Fibrosis



 In obesity, NASH, 
fibrosis and HCC can 

be dissociated

 Obesity increases STAT-
1 and STAT-3 signaling

 Attenuating the 
enhanced STAT-1 
signaling prevented T 
cell recruitment, NASH 
& fibrosis, without 
affecting HCC

 Correcting STAT-3 
signaling prevented 
HCC without affecting 
NASH & fibrosis Grohmann M Cell 2018



HCC/MS (Erg/FABP4)

Laouirem S Oncogene 2018
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FABP4: A potential therapeutic target ?

Laouirem S Oncogene 2018



 Metabolic Syndrome: A risk factor for NAFLD

–  prevalence worldwide, the leading risk factor for HCC
– Diabetes and obesity are independant factors for HCC
– Cofactors are frequent (Alcohol/BASH)

 HCC related to NAFLD

– A new model of liver carcinogenesis
● HCC without underlying cirrhosis (up to 35%)
● Specific molecular mechanisms involving genetics, microbiota, 

adipokines, ..
● Issues remain to be solved (specific screening programs & treatment 

?)

Conclusions
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