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Background: Histology represents the gold standard for diagnosing and staging Non-alcoholic fatty liver disease (NAFLD). We have previously developed automatedmachine-learning based quantitation of histological features of NAFLD (fat, fibrosis, ballooning, inflammation), which provides more reproducible results compared to conventional scores. We aimed to investigate the correlation between clinical parameters and histological quantitation . 

Methods: Liver biopsies diagnosed with NAFLD were stained with H&E and Sirius Red and were digitalized. Fat%, inflammation%, ballooning% and Collagen% were obtained using automated quantitation . They were also scored for the NASH CRN scoring system by two histopathologists . Histological results were therefore compared to anthropometric, demographic and biochemical data and fibroscan at the time of liver biopsy. 

Results: We analysed 246 consecutive liver biopsies. Median fat% was 2.6% (IQR 1.7-3.8) for grade 1, 15.1% (IQR 10.1-20.1) for grade 2 and 28.4% (IQR 20.2-31.9) for grade 3 steatosis (as per CRN scoring). Median inflammation% was 0.9% (IQR 0.3-1.7) for score 0, 1.1% (IQR 0.7-3.3) for score 1, 3.8% (IQR 3.1-4.1) for score 2 and 4.7% (IQR 4.4-5) for score 3 of inflammation. Median ballooning% was 4.9% (IQR 4.3-8.7) for score 0, 17.8% (IQR 13.5-24) for score 1 and 23% (IQR 20.1- 32 .3) for score 2 of ballooning . Median collagen% was 1 .3% (IQR 0.6-2) in stage 1, 2.3% (IQR 1.9-4.3) in stage 2, 5.1% (IQR 2.8-8.2) in stage 3 and 13% (IQR 5.5-20) in stage 4 of fibrosis. Median fat% correlated with AST (Rho=0 .32, p=0 .009, Spearman) and Controlled Attenuation Parameter (CAP) score (Rho=0 .45, p=0 .002, Spearman) . Median ballooning% correlated with BMI (Rho=0 .31, p=0 .03 Spearman and a β=0.27, p=0.05 on regression analysis (Figure 1A). Median inflammation% was significantly higher (p=0.009, ANOVA) among Arabs (3 .3%) and South-Asians (Indian, Pakistani and Bangladeshi: 3.2%) compared to other ethnic groups (Caucasians: 1.2%; Hispanics and Latinos: 1.4%, East Asians 1 .4%; Blacks 0 .5%) (Figure 1B) . Finally, Collagen% correlated with age (Rho=0 .28, p=0 .001, Spearman0) and BMI (Rho=0 .21, p=0 .001, Spearman) . Among non-invasive markers, CPA correlated with NAFLD fibrosis score (Rho=0.41, p=0.001, Spearman), FIB-4 (Rho=0 .34 . p=0 .002, Spearman) and liver stiffness (Rho= 0 .52, p=0 .001, Spearman) . 

Conclusion: We have identified correlations between histological features and clinical characteristics that have not, to our knowledge been previously-described. Quantitation may give us novel insights into the aetiopathogenesis and disease phenotype . 
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