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Background 

Non-alcoholic fatty liver disease (NAFLD) is a strong prognostic factor for type 2 

diabetes. In clinical practice, estimations of liver fat content could be useful for 

encouraging lifestyle change or to improve cardiometabolic risk stratification. We 

developed a model to predict liver fat content with routinely measured predictors and 

evaluated whether this model could be improved by including liver enzymes and 

metabolomics.  

Methods 

We performed cross-sectional analyses on data of 2,053 middle-aged individuals from 

the Netherlands Epidemiology of Obesity study with proton magnetic resonance 

measurements of hepatic triglyceride content (HTGC). We used linear regression to 

estimate a core model including age, sex, BMI and fasting glucose and triglyceride 

concentrations with HTGC as outcome and evaluated the added value of several 

predictors including liver enzymes, insulin and uric acid concentrations, waist and hip 

circumference and Nightingale metabolomics measurements. All models were 

internally validated through bootstrapping.  

Results 

The included participants (52.1% men) had a mean BMI of 29.4 (SD: 4.2) and a median 

HTGC of 5.0% (interquartile range: 2.2-12.1%). The core model had an optimism-

corrected explained variance (R2) of 0.22, a root-mean-squared error (RMSE) of 8.8% 

and a c-statistic of 0.80 for a HTGC cut-off of 5.56%, which improved to a R2 of 0.37, 

RMSE of 7.9% and a c-statistic of 0.83 after including aspartate and alanine 

transaminase concentrations. Further adding insulin and uric acid concentrations, and 

waist and hip circumference, resulted in small improvements (R2 of 0.39, RMSE of 

7.7% and a c-statistic of 0.84), while measurements from the Nightingale 

metabolomics platform did not further improve model performance.  

Conclusion  

Liver fat content can be predicted using relatively routine clinical measurements such 

as age, sex, BMI and liver enzyme concentrations and does not require the additional 

measurement of expensive or time-consuming predictors such as waist circumference 

or metabolomics. 
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