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has been challenged by the complex, ‘multi-hit’ pathophysiology of NAFLD, based on 13 diverse
inconsistent diagnostic criteria and lack of clarity about treatment endpoints [1,2]. histological lesions Figure 4. Impact of selected covariates on the expected NAS and fibrosis
= AT (5 graded, 8 binary '

. . : . . . . : . . . : TR e oo af“_g . b) C la- score. Green/red bars represent expected scores and associated uncertainty
NA.SH diagnosis and clinical trial gpdpomts heaV|ly. rely on liver plopSI.eS and histo- LS e ) ¥ ;.;5-,;5" ;c;onre;)étwgen Olgteest given the 2.51/97.5th percentile of the covariate; vertical dashed lines depict
logical scores, e.g. the NAFLD activity score (NAS; Fig. 3a) or the fibrosis stage [3]. e e ?:;\ {’3‘* el () mean scores.

* Our objective was to enhance the understanding of disease processes underlying = :7 2
NAFLD and to assess the role of different histological and non-invasive markers W v s , . . .
in assessing NAFLD severity by using item response theory (IRT) modeling. A O I . Thg IRT model (Fig. 3a) suggested different dlsea§e processes (i.e. separate l.atent

I | variables LV) for the 4 cardinal features of NAFLD, i.e. 1 LV each for the 3 NAS items

s L and fibrosis and 1 LV covering merely residual items. One LV resulted insufficient to
(A v . . . .

,f & adequately describe the NAS items, also in a sparse 3-item (NAS) model.

Methods * Highest correlation (70%) was found between disease processes reflected by hepato-

cellular ballooning and fibrosis (i.e. latent variables 3 and 4; Fig. 3b).

* The study population (n,;=914) originated from the public NIDDK NAFLD Adult Database [4] S . o _ .

Q- Cic 1 O/ \n/i * Non-invasive biomarkers best reflecting NAFLD severity (Fig. 2 and 4) included the liver enzymes AST
and spanned the full spectrum of NAFLD (NAS 0-8: Fig. 1; 52.3% with NASH). & y \Flg. 2 al
and ALT (> NAS score) as well as platelets and age (= fibrosis score). Of the 3 NAS components,

+  We developed an IRT model (using R3.6.1/mirt [5]), relating the probability of the g hepatocellular ballooning resulted to be most sensitive to changes of the covariates.
outcome of each item (i.e. histological score) to latent variables (LV), which L
represent ‘hidden’ disease processes underlying the item responses (Fig. 3a). 100 S

O
» Covariates predicting NAFLD activity were identified Figure 1. Distribution R * An item response theory model based * Different non-invasive biomarkers

using full random effects modeling (FREM, PsN 4.10.0
[6]), followed by a bootstrap (n=100 samples).

* Diverse types of covariates were
screened (Fig. 2). Covariates were
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on histological liver scores allowed to
jointly characterize disparate disease

processes underlying NAFLD, includ-
ing more rapidly (steatosis) and slowly

were markedly correlated with
different biopsy features, e.g. the
liver enzymes AST and ALT with the
NAS score and platelets and age
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igure . Investigate covarilates odium, Potassium . . e e o . . 1:56-67.[2] Rinella et al. J Hepatol. 2019; 71:823-833.
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