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Introduction: Non-alcoholic fatty liver disease (NAFLD) includes a broad range of conditions, from simple steatosis to non-alcoholic steato-hepatitis (NASH), fibrosis and cirrhosis. Because the management of patients varies according to the stage of NAFLD, the correct staging of patients is essential. To avoid liver biopsy, actually the gold standard test for diagnosing NASH and staging fibrosis, several non-invasive scores have been developed.
Objective: Study aim was the assessment of the methodological quality of current scores for diagnosing and staging NAFLD and the evaluation of their diagnostic accuracy in an external validation set.

Methods: Quality of studies was independently assessed by two raters using the QUADAS-2 criteria and performance of scores was validated in a wide external population from 23 different centers (N=3357). Differences in scores performance between development and validation set could be explained both by incorrect regression coefficients effect and by case-mix differences between development and validation sets. To disentangle these two effects, a benchmark approach was used. For each score, in addition to the simple score performance in validation set, we estimated, score performance under the condition that model predictions are statistically correct (case-mix corrected benchmark) and score performance that can be obtained by refitting the model in the validation set (refitted benchmark)

Results: Overall, methodological quality of the 17 original studies was rather low (with high agreement between raters, with Cohen's kappa statistic=0.84). Of the 7 more valid scores, performance in the validation set was poorer (c-statistic from 0.56 to 0.71) than in the development set (c-statistic from 0.82 to 0.90). However, in 3 out of 7 scores, case-mix corrected values were very close to that of the development set. This similarity suggested that most of the worsening in performance could be attributed to case–mix differences between development and validation sets. This result may reflect a different distribution in the validation set of some predictors omitted in the original scores. To a lesser extent, some, decrease in performance could be attributed to differences in coefficient estimates. Only one score for NASH (NICE) and two scores for fibrosis (NAFLD and BAARD scores), reached an higher study quality; at the same time these scores had the case-mix corrected performance closer to the performance in the development set. 

Conclusion: Available non-invasive scores for staging NAFLD showed very limited external validity and clinical usefulness. Before application in clinical practice of non-invasive scores to avoid liver biopsy, further studies are necessary in order to find important variables omitted in the original scores, and to quantify of the usefulness of these updated scores, including the latent variables, in decision-making (for biopsy or treatment decisions). Finally, for such improved scores, a further assessment of their impact in terms of health service organization and costs may be advisable. 
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