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 Changing epidemiology of HCC

 Peculiarities of NASH-related HCC

 Pathogenic considerations

 Clinical insights

OUTLINE
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Arab JP, Arrese M & Trauner M. Ann Rev Pathol 2018
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 Non-alcoholic fatty liver disease (NAFLD) is the most 
common chronic liver disease worldwide

 NASH can progress to cirrhosis and hepatocellular 
cancer in 5–15% of patients

 NAFLD increases the risk of T2DM/CVR and the 
incidence of several cancers

 Epidemiological modeling shows alarming figures for 
the next 15 years

CURRENT SCENARIO

Sanyal A. Nat Rev Gastro & Hepatol, 2019/Younossi Z et al. Hepatology 2018
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THE NAFLD EPIDEMIC

YOUNOSSI Z et al. Hepatology 2016
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Modeling the epidemic of nonalcoholic fatty liver disease 
demonstrates an exponential increase in burden of disease

(Estes et al Hepatology 2018)



medicina.uc.cl

 Rates of HCC development appears to be increasing 
worldwide

 The etiology of HCC is changing in due to successful HBV 
vaccination programs and effective antiviral treatments for 
HBV/HCV

 The increasing prevalence of obesity and T2DM is also 
influencing  HCC epidemiology

 Epidemiological data suggests that the the increasing 
prevalence of NAFLD may be contributory (10-20% at 
present time)

Changing epidemiology of HCC

Bertot L. & Adams L. Exp Rev Gastro & Hepatol 2018; Sayiner M. et al Dig Dis Sci 2019: Yang et al NRGH 2019
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The proportion of HCC attributable to NAFLD is 
increasing

Dyson et al JHEP 2014

Ten-fold increase 2000-2010 in Newcastle, UK



NAFLD and HCC – changes in etiology

2.6% *19.5%

323 patients with HCC 

(France) who underwent 

liver resection over 

between 1995-2014 

(12% with NAFLD)

Pais R, et al. Aliment Pharmacol Ther 2017



NAFLD and HCC – the changes in etiology

Younossi Z, et al. Clin Gastroenterol Hepatol 2019

170,540 patients on wait 

list from 2002 to 2017:

28,935 with HCC (17%)

2690 with NAFLD

Data from the Scientific Registry of Transplant 

Recipients (SRTR).



NAFLD and HCC – changes in etiology

Younossi Z, et al. Clin Gastroenterol Hepatol 2019

Etiologies of HCC in waitlisted 

candidates
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NAFLD and HCC in biopsy-proven NAFLD

Eksedt M, et al. Hepatology 2015

The highest increased risk (hazard ratio) of death was

reported for HCC. 



NAFLD and HCC

Association of NAFLD and NASH with HCC

4 different European Cohorts (UK, Netherlands, Italy, 

Spain)

18 M patients
HR (95% CI)

Alexander M, et al. BMC Medicine 2019



NAFLD and HCC

Kanwal F, et al. Gastroenterology 2018

296,707 Veterans (USA) with NAFLD followed by a 

median time of 9 years: 490 developed HCC

HCC incidence in patients without 

NAFLD: 

0.02 / 1000 person-year

HCC incidence in patients with non-

cirrhotic NAFLD: 0.08 / 1000 person-

year

HCC incidence in patients with cirrhotic 

NAFLD: 

10.6 / 1000 person-year

Although the incidence is relatively low, the high global 
prevalence of NAFLD estimated at 25% suggest that the 

absolute burden of HCC related to
NAFLD will be significant



NAFLD and HCC – mortality

Estes C, et al. J Hepatol 2018

Incident decompensated cirrhosis, HCC and liver related deaths in 

NAFLD patients

Incident HCC cases related to NAFLD are estimated to increase, ranging from 

44% in Japan and 122% in US
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 Liver cirrhosis is the strongest risk factor (two-thirds of 
cases occur in cirrhotic patients)

 Older age and male gender

 Type 2 diabetes and obesity

 Diabetic medications & statins

 Hispanic ancestry? 

 Other factors (oh/tobacco/iron)

Risk factors for HCC in NAFLD

Bertot L. & Adams L. Exp Rev 
Gastro & Hepatol 2018
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Diabetes as a Risk factors for HCC 

Wang et al 
In J Cancer 2012
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Emerging risk factors for HCC – gene variants

Number of PNPLA3, TM6FS2 and MBOAT7

risk alleles and the risk for HCC

Donati B, et al. Sci Rep 2017

Italian cohort



Emerging risk factors for HCC – PNPLA3 variant

Freeman Hospital, Newcastle-upon-Tyne, UK and Inselspital Hospital, 

Bern, Switzerland

100 European Caucasians with NAFLD-related HCC 

275 controls with biopsy-proven NAFLD

Liu YL, et al. J Hepatol 2014



Emerging risk factors for HCC - MBOAT7 variant

Donati B, et al. Sci Rep 2017

In italian NAFLD patients, the rs641738 T allele was

associated with NAFLD-HCC (OR 1.65), particularlly in 

those wihout advanced fibrosis.
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 Pre- cirrhotic NAFLD might confer an increased risk of 
HCC

 Updated classification distinguish an histological  
subtype (Steatohepatitic variant) with some differential 
molecular patterns

 Some studies have reported that survival in patients 
with NAFLD-related HCC is lower (25.5 months) than 
that of patients with HCV- associated HCC (33.7 
months)

Peculiarities of NASH-related HCC

El Jabbour T et al. World J Gastroenterol. 2019
Bertot & Adams Exp Rev Gastro & Hepatol 2018



HCC in non-cirrhotic NAFLD

Meta-analysis including 7 studies: 5 cohort and 2 

cross-sectional

26% increased

risk

In absence of cirrhosis, patients with NASH have

a 26.1% increased risk of HCC compared to 

other etiologies of liver disease

Stine JG, et al. Aliment Pharmacol Ther 2018
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NASH-RELATED HCC pathogenesis: environmental and 
gut- derived factors 

Anstee Q. et al. Nat Rev Gastro & Hepatol, 2019
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NRGH, 2019
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NASH-RELATED HCC pathogenesis: lipid microenvironment??

Aspichueta P, 2017
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 Intestinal microbiota impacts NAFLD/NASH through 
multiple mechanisms

 Microbiota contribute to the development of cirrhosis 
and HCC in NAFLD

NASH-RELATED HCC pathogenesis: microbiota

Schnabl B 2018/2019

Chronic inflammation Altered BA metabolism TLR4/TLR9 activation
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 Screening of HCC in NAFLD/NASH

 How can we better stratify patients 
with NASH that are at high risk to 
develop HCC?

Clinical insights



http://www.hccrisk.com/nafld.html

HCC risk calculator in NAFLD

Excellent overlap between observed and 

predicted cumulative incidence

Ioannou GN, et al. J Hepatol 2019

Development of an HCC predictive model based 

On 7parameters

http://www.hccrisk.com/nafld.html
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 The epidemiology of HCC is changing likely driven by the 
increasing NAFLD prevalence 

 Cirrhosis, metabolic and genetic modifiable risk factors 
have been identified 

 NAFLD-HCC may occur in the absence of cirrhosis

 Pathophysiology is complex and contributes to HCC 
heterogeneity

 Additional studies are needed to define the best HCC 
screening  and treatment strategies in patients with NAFLD

SUMMARY & CONCLUSIONS
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