
Familial NAFLD and the risk of fibrosis

Cyrielle Caussy, MD, PhD

PHU - Associate Professor

Endocrinologie, Diabète et Nutrition

Hôpital Lyon Sud- France 



Disclosure 

ÅConsultant for Gilead, Novonordisk, AstraZeneca, Liponexus

ÅGrant sponsoredby Ipsen & Lilly 



NAFLD isan heritabletrait

ÅPrevious studies have suggested that there is familial clustering in NAFLD 
and it can run in families

ÅStudies in Twins have shown that both hepatic steatosis and hepatic 
fibrosis are heritable traits 

Loomba et al. Gastroenterology2015

Abdelmaleket al. Clin Gastroenterol Hepatol. 2006 
Willneret al. Am J Gastroenterol.2001



Familial riskof advancedfibrosis

Caussy  et al. JCI, June 2017
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Familial riskof advancedfibrosis



One time visit 

Å History, physical exam and clinical research visit in CTRI
Å Alcohol quantification by skinner and audit
Å Ruled out for other causes of liver disease (Hepatitis C, B ,auto-immune hepatitis)
Å Non-invasive magnetic resonance imaging 

MRI-PDFF MRE

NAFLD:
MRI-t5CC җ р҈

Advanced fibrosis: 
MRE > 3.63 kPaCaussy  et al. JCI, June 2017

Familial riskof advancedfibrosis



Higherprevalenceof advancedfibrosis

Caussy  et al. JCI, June 2017



Higherriskof advancedfibrosis

age, sex, Hispanic ethnicity, 
BMI and diabetes 

Risk of advanced fibrosis in first-degree relatives of cirrhoticsis 
12 times higher compare to non NAFLD controls 

Caussy  et al. JCI, June 2017



Factorsinvolvedin the familial riskof fibrosis?

Genetics

PNPLA3 
TM6SF2 
CGKR 
MBOAT7

Microbiota

Gut-microbiome derived
metabolites

Environnement
Life style  Epigenetics

MicroRNAs
DNA methylation



Collagenformation assessedby PRO-C3 in the serum

Caussy  et al. Hepatology April 2019

Probands
NAFLD-cirrhosis 

n=44

1rst degree relative 
n = 70

Probands
Non-NAFLD controls

n=72 

1rst degree relative
n= 72 

Probands with
NAFLD without AF

n=24 

1rst degree relative
n =24 

Total n= 306 participants
ECM remodeling biomarkers profiling PR0-C3 



PRO-C3 isan heritabletrait 

Caussy  et al. Hepatology April 2019



PRO-C3 isan heritabletrait 
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SerumPRO-C3 isan heritabletrait 

Liver 

Fibrosis 
Hepatic 

Steatosis 

PRO-C3  

Shared 

environmental 

Determination 

rE : 0.55
p<0.001

Shared genetic

Determination 

rG: 0.62

p<0.002

SerumPRO-C3 shares 
V genetic correlation with liver steatosis and 
V shares environmental correlation with liver fibrosis. 

Caussy  et al. Hepatology April 2019
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SerumPRO-C3 shares 
V genetic correlation with liver steatosis and 
V shares environmental correlation with liver fibrosis. 
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Gut-microbiome derivedmetabolites

Caussy et al. Hepatology, March 2018



Caussy et al. Nature Communications, March 2019

Familial gut-microbiome composition 



Familial correlation of the gut-microbiome composition 

Familial gut-microbiome similarity driven by shared housing  

Caussy et al. Nature Communications, March 2019



Gut-microbiome signature of NAFLD cirrhosis 

Total n= 203 participants
Gut-microbiome 16S rRNA sequencing  

Probands
NAFLD-cirrhosis 

n=26

1rst degree relative
Proband with NAFLD-cirrhosis 

n = 37

Probands
Non-NAFLD controls

n=54

Diagnostic accuracy for the detection of NAFLD-cirrhosis

No Advanced Fibrosis 
30/37

Advanced Fibrosis Yes
7/37

Training cohort 

Validation cohort 

Gut-microbiome signature for NAFLD-cirrhosis 

Caussy et al. Nature Communications, March 2019



High diagnostic accuracy for the detection of NAFLD-cirrhosis  

Probands First-degreerelatives of 
NAFLD - cirrhosis

Gut-microbiome derived signature : 27 bacterial features  and age, sex and BMI  

Caussy et al. Nature Communications, March 2019


