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ON, KL and LS: study concept and design; acquisition of data; analysis and interpretation of data; drafting of the manuscript; critical revision of the manuscript for important intellectual content; statistical analysis; JB, PM: analysis and interpretation of data; drafting of the manuscript; critical revision of the manuscript for important intellectual content MZ: critical revision of the manuscript for important intellectual content; obtained funding; The burden of non-alcoholic fatty liver disease (NAFLD) and advanced fibrosis has not been reported so far at a nationwide level in Europe. According to a metaanalysis, the prevalence of NAFLD in European countries ranged from 4 to 50%, reflecting the heterogeneity of study populations [START_REF] Younossi | Global epidemiology of nonalcoholic fatty liver disease-Meta-analytic assessment of prevalence, incidence, and outcomes[END_REF]. The French CONSTANCES population-based cohort was designed as a large representative sample for age, gender and socioeconomic status of the French adult population [START_REF] Zins | The French CONSTANCES population-based cohort: design, inclusion and follow-up[END_REF].

The present study was aimed to assess the prevalence of NAFLD and advanced fibrosis in the CONSTANCES cohort by using non-invasive markers, and to examine risk factors associated with these conditions.

Materials and Methods

We conducted a cross-sectional study on data at baseline collected from participants included in the CONSTANCES cohort between 2012 and 2018. CONSTANCES is a "generalist" epidemiological cohort designed to be representative of the general French population consisting of a sample of more than 200 000 adults aged 18 years and over at baseline, and residing in 21 departments which hold a Health Screening Center (HSC) in France (2, Supplementary Methods). At inclusion, the selected subjects were invited to complete a health and lifestyle questionnaires and to attend a HSC for a comprehensive health examination. Blood samples were made on a venous blood sample after a 12-hour fasting and analyses were performed in the HSC laboratories according to standards common to all.

The fatty liver index (FLI) was chosen as a surrogate marker of NAFLD. According to the literature, subjects with FLI>60 were considered as having NAFLD (3). The Forns index (FI) was chosen for liver fibrosis evaluation. After validation in patients with biopsy proven NAFLD (Supplementary Methods), NAFLD subjects with FI> 6.9 were considered as having advanced fibrosis (F3/F4).

Details of statistical analysis are available in Supplementary Methods.

RESULTS

At the time of analysis, 163,426 subjects had responded to the invitation letter and data were available in 119,150 participants. Socio-demographic characteristics were similar between participants and the overall responders (data not shown). After excluding subjects who withdrawn their consent, had a history of excessive alcohol consumption defined by daily consumption above 30 g/d in men and 20 g/d in women (n=11,618), chronic viral hepatitis (1108 HBV, 560 HCV) or other causes of liver diseases, 102,344 were retained in the final analysis and defined as overall population (Figure S1).

Characteristics of overall population are shown in Table 1. According to FLI>60, the adjusted prevalence of NAFLD was 18.2% (95%CI 17.9-18.4), which corresponds to 8.491 (95%CI 8.392-8.585) million adult people when extrapolated to the general population in metropolitan France. The prevalence of NAFLD was substantially higher among men compared with women (25.8%, 95%CI 25.4-26.2 vs 11.4%, 95%CI 11.1-11.6), and increased with age across gender, from 4% in women aged 18-27 years to 44.2% in men aged 68-78 years (Figure 1A). According to risk groups, the prevalence of NAFLD reached 79.1% (95%CI 78.3-79.8) in obese subjects, 62.4% (95%CI 60.8-64.1) in type 2 diabetic subjects and 51.6% (95%CI 50.6-52.5) in those with elevated ALT. When considering the combination of obesity, diabetes and/or ALT>N as risk factors, the NAFLD rate increased from 5% in patients having no risk factor to 96.9% in those having all 3 risk factors (Figure 1B). Geographic distribution of NAFLD in France showed a decrease in a North-South gradient. General characteristics of NAFLD subjects are shown in Table 1. When adjusted on socio-economic status, independent parameters associated with NAFLD in obese and non-obese subjects were age (OR 1.02, 95%CI 1.01-1.03 and 1.02, 1.01-1.04 respectively), male gender (OR 5.7, 95%CI 5.0-6.6 and 7.5, 7.0-8.1), type 2 diabetes (OR 4, 95%CI 3.1-5.3 and 3.6, 3.2-4.1), high blood pressure (OR 1.7, 95%CI 1.5-2.0 and 2.1, 2.0-2.3), hypercholesterolemia (OR 1.5, 95%CI 1.4-1.6 and 1.7, 1.6-1.7) and ALT above the normal threshold (OR 4.1, 95%CI 3.4-5.0 and 6.5, 6.2-7.0). In non-obese subjects, North African (OR 1.8, 95%CI 1.6-2.1) and Asian origins (OR 0.6, 95%CI 0.4-0.9) were also independently associated with NAFLD. FI was available in 16212 subjects with NAFLD (99%). According to FI> 6.9, the prevalence of advanced fibrosis among NAFLD subjects was 2.6% (95%CI 2.4-2.8), which corresponds to 220,776 (95%CI 203,793 -237,758) adult individuals when extrapolated to the general population of metropolitan France. Among risk groups with NAFLD, the rate of advanced fibrosis was 2.5% (95%CI 2.2-2.8) in obese subjects, 7.6% (95%IC 6.5-8.7) in type 2 diabetic subjects and 3.8% (95%CI 3.3-4.3) in those with elevated ALT. When considering the combination of obesity, diabetes and ALT>N as risk factors, the prevalence of advanced fibrosis increased from 0.3% in NAFLD patients having no risk factor to 13.6% in those having all 3 risk factors. Characteristics of NAFLD subjects with advanced fibrosis are shown in Table 1. Independent risk factors of advanced fibrosis in NAFLD subjects were age, male gender, obesity, diabetes, HBP, elevated ALT and smoking (Table S1).

Discussion

NAFLD affects almost 1/5 of a large French adult population-based cohort with no excessive alcohol consumption or chronic viral hepatitis. To our knowledge, this is the largest European survey evaluating NAFLD and advanced fibrosis in the general population. The CONSTANCES populationbased cohort is a very large and representative survey of French general security regime (RG) affiliates aged 18 and over, representing approximately 50 million people [START_REF] Zins | The French CONSTANCES population-based cohort: design, inclusion and follow-up[END_REF]. The lower prevalence of obesity or diabetes than expected in our study population [START_REF] Matta | French and worldwide epidemiology of obesity[END_REF] was partly explained by the exclusion of subjects with excessive alcohol consumption or viral hepatitis. NAFLD and advanced fibrosis were assessed by using validated non-invasive biomarkers (5, Supplementary Methods).

As previously reported in the NHANES cohort, NAFLD prevalence was more than twice higher among men compared to women, increased with age, was strongly related with metabolic disorders or abnormal ALT, and was lower in Asian subjects [START_REF] Younossi | Epidemiology of chronic liver diseases in USA in the pas three decades[END_REF][START_REF] Golabi | Prevalence and outcomes of non-alcoholic fatty liver disease (NAFLD) among asian american adults in the United States[END_REF]. The prevalence of advanced fibrosis was 3 times higher among NAFLD subjects with type 2 diabetes compared to other groups, confirming that diabetes is a major driver of fibrosis [START_REF] Koehler | Presence of diabetes mellitus and steatosis is associated with liver stiffness in a general population: The Rotterdam study[END_REF]. These data highlight that screening for NAFLD should be implemented in populations at risk, especially in subjects with diabetes. Preventive and therapeutic measures should be taken to reduce the impact of the disease in the population. 

  Abbreviations NAFLD : Non-Alcoholic Fatty Liver Disease NASH : Non-Alcoholic SteatoHepatitis FLI : Fatty Liver Index FI : Forns Index HBP : high blood pressure ALT : alanine amino-transferase GGT : gamma glutamyl-transferase

Figure 1 .

 1 Figure 1. (A) Distribution of NAFLD according to age and gender; (B) Prevalence of NAFLD according to the presence of obesity, type 2 diabetes and/or ALT>N.

Table 1 :

 1 General characteristics of overall population, NAFLD subjects (defined by a Fatty Liver Index> 60) and NAFLD subjects with advanced fibrosis (defined by a Forns Index> 6.9).

		Overall population	NAFLD subjects	NAFLD subjects with
				advanced fibrosis
		n=102,344	n=16,273	n=422
	Age, yrs, mean (SD)	47.2 (13.6)	52.9 (11.7)	65 (4.9)
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