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	Introduction

	Background/rationale
	
	Nonalcoholic fatty liver disease (NAFLD) is the most common chronic liver disease. It can progress from simple hepatic steatosis to nonalcoholic steatohepatitis (NASH), liver fibrosis (LF), cirrhosis and hepatocellular carcinoma (HCC). NAFLD is a frequently reported condition in patients with Inflammatory Bowel Disease (IBD). Both intestinal inflammation and metabolic factors are believed to contribute to the pathogenesis of IBD-associated NAFLD.
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	Objectives
	
	The aim of the study was to evaluate the prevalence of steatosis and liver fibrosis in a cohort of IBD patients and the identification of metabolic- and IBD-related risk factors for NAFLD and liver fibrosis (LF). 
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	Methods

	Study design
	
	At the time of enrolment each patient was evaluated through medical examination and complete blood tests. The same day they underwent abdominal ultrasound to establish the presence and severity of NAFLD and a TE to evaluate LF.
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	Setting
	
	Recruitments and data collection were obtained between December 2016 and January 2018. We enrolled consecutive IBD patients in regular follow-up at the Gastroenterology Clinic of the Department of Internal Medicine
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	Participants
	
	Eligibility criteria: Patients aged 18 years or older with a diagnosis of IBD for at least 6 months in active follow-up
Exclusion criteria were inability to provide a valid consent, pregnancy, significant alcohol consumption (≥ 20 and 30 gr per day in females and males, respectively) and any other known cause of chronic liver disease.
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	Variables
	
	Continuous variables: age, disease duration, time of remission, antropometrics measurements, diet daily intake, laboratory findings, liver stiffness.
Categorial variables: Sex, smoke, disease activity, extraintestinal manifestations, extended disease, use of steroids, immunomodulators, biologic therapy, surgery
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	Study size
	
	The sample size to be used was determined by analyzing the statistical power in advance using the G * Power software. the need to recruit at least 150 patients was estimated to obtain a reliable statistical power
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	Statistical methods
	
	Continuous variables were reported as mean (±SD) and categorical variables as number of cases and percentage. The non-parametric Mann-Withney U-test was used to compare continuous variables, the test of proportions or Chi-square test for categorical variables; p-value level <0.05 was considered significant. 

Univariate and, for variables that showed p-value levels <0.1, also a multivariate binary logistic regression analysis was performed using the absence/presence of NAFLD as dependent variable and considering IBD- and metabolic-related variables as predictors.
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	Results

	Participants
	
	223 patients were examined for eligibility. Of these 45 were excluded. 178 patients were finally included in the study, 
	

	
	
	Patients excluded: 45. Alcohol consumption (20), HBsAg (4), Anti-HCV (3), Primary sclerosing cholangitis (3), Other causes (15)
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	Descriptive data
	
	On 178 patients included, 95 (53.4%) were identified as having UC and 83 patients (46.6%) had CD; the prevalence of NAFLD was determined in 72 patients (40,4 %); LF (F≥2) was found in 21 patients (16%).
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	Main results
	
	Comparison between patients with and without NAFLD showed no significant differences in terms of IBD severity, disease duration, location/extension, use of IBD-related medications (i.e. steroids, anti-TNFs, and immunomodulators) and surgery. NAFLD was significantly associated with the presence of metabolic syndrome (MetS; OR:4.13; p:0.001) and obesity defined by BMI (OR:9.21; p:0.0002). IBD patients with NAFLD showed higher caloric intake and lipid consumption than those without NAFLD, regardless disease activity. At the multivariate analysis, male sex, advanced age and high lipid consumption were independent risk factors for the development of NAFLD. An increased liver stiffness was detected in 21 patients (16%) and the presence of MetS was the only relevant factor associated to LF (OR:3.40; p:0.01)
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	Discussion

	Key results
	
	In this study, we demonstrate that risk factors for NAFLD and LF in the IBD population do not differ from those in the general population.
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	Interpretation
	
	In our view, the lack of association between IBD-related risk factors and NAFLD and the presence of an unbalanced diet in both active and inactive disease, emphasizes the importance of the dietary habits and the metabolic profile rather than the intestinal inflammation in the stratification risk for liver steatosis. Accordingly, we found that the duration of remission was strongly associated to NAFLD, suggesting that patients in clinical remission tend to follow a more unbalanced diet and to develop more NAFLD. Our results suggest that IBD patients should be screened for NAFLD-associated risk factors in order to prevent the development of liver disease. 
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	Generalisability
	
	Our study confirms the epidemiological burden of NAFLD in IBD. It demonstrates the absence of intestinal disease-specific risk factors associated to NAFLD, while confirming as risk factors those already identified in the general population. Moreover, these data suggest that IBD care should not be limited to intestinal disease but should also include metabolic interventions by promoting healthy lifestyle and a correct dietary regimen in order to reduce the occurrence of chronic liver disease.
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