Quantitative Systems Pharmacology
Modeling Using NAFLDsym Recapitulated
Clinically Observed Histological Responses
and Serum Markers to NGM282 in NASH

Patients

Kyunghee Yang', Jeffrey L Woodhead', Grant Generaux’,

Fulya Akpinar Singh?, and Scott Q Siler?

'DILIsym Services Inc., a Simulations Plus Company, Research Triangle Park,

NC; 2Bristol Myers Squibb, Princeton, NJ, USA

PURPOSE

Nonalcoholic steatohepatitis (NASH) is a growing
clinical concern, but currently there is no approved
medicine for treatment of NASH. Fibroblast growth
factor 19 (FGF19) is an endocrine gastrointestinal
hormone, which binds to hepatic FGF receptors
(FGFR1 and FGFR4) and impacts multiple pathways
relevant to NASH pathophysiology by altering lipid
fluxes, lipotoxicity, and reducing hepatic inflammation.
NGM282 is an engineered analogue of FGF19, which
iInteracts with FGFR1 and FGFR4. In a clinical trial in
patients with biopsy-confirmed NASH, administration of
1 mg or 3 mg NGM282 QD for 12 weeks significantly
reduced nonalcoholic fatty liver disease score (NAS)
and improved liver fibrosis stage.[1] In the current study,

RESULTS

Simulated plasma FGF19 exposure-liver fat content
responses reasonably recapitulated clinical data
used for optimization and validation (top right figure).

Simulations of NGM282 predicted decrease in
plasma C4 (by 61% and 70% at 1 mg and 3 mg,
respectively), plasma ALT (by 42% and 41%), and
Pro-C3 (by 18% and 17%) at week 12, generally in
agreement with clinically observed biomarker
responses (decrease in plasma C4 by 76% and
93%, ALT by 67% and 60%, and Pro-C3 by 22% and
33%) (bottom figure A-C).

Simulations generally recapitulated clinically
observed NAS reduction at 12 weeks, although the

QSP modeling leveraging known

pathophysiologic characteristics of NASH

and FGF19 pathways recapitulated clinical
responses to NGM282

Mechanistic pathways representing FGF19
effects were added to NAFLDsym

FGF19 reduces expression and/or activity of Acetyl-CoA carboxylase,
fatty acid synthase, glycerol-3-phosphate acyltransferase via FGFR1,
leading to decrease in de novo lipogenesis and fatty acid esterification
and increase in fatty acid oxidation and VLDL-TG secretion. FGF19
also reduces expression and/or activity of CYP7A1, a key enzyme
involved in bile acid synthesis. [7-9]

FGF19 effects on liver fat responses were

optimized and validated using clinical data

Symbols represent clinical data used to optimize (NGM282, tropifexor,
cilofexor) and validate (MET409) mechanistic parameters of FGF19
effects. Serum FGF19 concentration-time course and liver fat content
data were obtained from published literature [1,10-12]. Lines
represent simulation results in a representative NASH patient.
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