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ABSTRACT 

BACKGROUND - The relationship between NAFLD and extrahepatic events such as cardiovascular 
disease (CVD), extrahepatic cancer (EHC) or chronic kidney diseases (CKD) is debatted. By using non 
invasive markers in a large French population-based cohort, this study was aimed to assess whether 
NAFLD and advanced fibrosis per se were risk factors for extrahepatic diseases. METHODS - The study 
population consisted of 118,664 participants from a sample drawn from the nationwide 
CONSTANCES cohort designed to be representative for age, gender and socioeconomic status of the 
French adult population. After exclusion of subjects with excessive alcohol consumption, viral 
hepatitis and other causes of liver diseases, 102,344 subjects were analyzed. Non invasive diagnosis 
of NAFLD and advanced fibrosis were performed using the Fatty Liver Index and Forns Index (FI). We 
used FI because in a previous work we observed it was as efficient as FIB4 for the detection of 
advanced fibrosis (AUC 0.8). Subjects with FLI>60 were considered as having NAFLD and those with 
FI>6.9 as having advanced fibrosis (NASH-CRN F≥3). History of CVD or EHC was recorded by a 
physician and CKD was defined by estimated glomerular filtration rate < 60 ml/mn/1.73m2 (CKD-EPI). 
RESULTS - The prevalence of NAFLD was 16.7% (CI95% 16.5-16.9). Compared to the overall 
population, history of cardiovascular disease, extrahepatic cancer or CKD was significantly more 
frequent in NAFLD patients: 11 vs 6.9% (P<0.0001); 6.5 vs 5.2% (P<0.0001); and 0.6 vs 0.4% 
(P<0.0001), respectively. When adjusted on age, sex, tobacco, BMI, diabetes, high blood pressure 
and hypertriglyceridemia, NAFLD remained associated with history of CVD (OR=1.2 ; CI95% 1.01-1.4, 
P=0.039), EHC (OR=1.2, CI95% 1.04-1.3, P=0.007) but not with CKD (OR=1.1, CI95% 0.7-1.6). Among 
NAFLD patients, the prevalence of advanced fibrosis was 2.6% (IC95% 2.4-2.8). When adjusted on 
usual risk factors, advanced fibrosis in NAFLD patients was independently associated with CVD 
(OR=3.2, IC95% 2.7-3.9, P<0.0001), EHC (OR=1.4, IC95% 1.1-1.7, P=0.013) or CKD (OR=2.4, IC95% 1.3-
4.2, P=0.003). CONCLUSION - In a large French adult population-based cohort with no excessive 
alcohol consumption or viral hepatitis, NAFLD is an independent risk factor of CVD and EHC while 
advanced fibrosis is an independent risk factor of CVD, EHC and CKD in NAFLD patients. 
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