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Abstract Results

Methods

Troglitazone (TGZ) caused life-threatening drug-induced liver : : : . . : : N : : . Physiologically-based pharmacokinetic (PBPK) model development
- . - - - Bile Acid-Mediated Hepatotoxmlty Bile Acid Inhibition Model Dlagram PBPK Simulation Results PBPK models of troglitazone (TGZ) and pioglitazone (PGZ) were
injury (DILI) in diabetic patients, whereas the next in class, e AN N .
Co . . developed using in vitro and in vivo pharmacokinetic data available
bioglitazone (PGZ), has rarely been associated with DILI. (A) Troglitazone (B) Pioglitazone from the literature (see reference 4 for details)
Inhibition of bile acid transport, which may result in Hepatotoxicity ,{ Drug PBPK Model J In vitro/in vivo PK data '
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accumulation of toxic bile acids in hepatocytes, is one proposed ! Bile Acid Transport Inhibition —— = = Constru_ctlon of human virtual popula_t|op_(S|_mPopsTM) Humar)
mechanism of TGZ-mediated hepatotoxicity. However, PGZ is a ,' Sile Acid ICor/K; g 1 g 1) pr? ptkj)l_?tlon_gahmples (n=:_331)k\)/v th gai'ab”'ty in 10 pare:jmeters ml
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the current study, the hepatotoxic potential of TGZ and PGZ due ~ L % S P — accumulation also were varied using the probability distribution of
1o InterferenCe W|th b||e aC|d homeOStaS|S was |nveSt|gated US|ng ' @ \\I“ [ Cellular ATP Model J 0 6 Timlez(hr) 18 24 0 6 Timlez(hr) 18 24 each parameter Obtained from the ||terature
DILIsym®, a systems pharmacology model of DILI. Experimentally L ) N \ Increased Cell Death Rate _ _ _ _ _ _ _ o N
. N Figure 3. Predicted and observed plasma concentration of Simulation of DILI responses Perturbation of bile acid disposition
measured inhibition constants of TGZ, TGZ-sulfate, and PGZ for . . . .
. . . . . Bile o ‘. Hepatocyte Life | [ Biomarker Model troglitazone (TGZ), TGZ sulfate (TS), and pioglitazone (PGZ2). and DILI responses after TGZ (200, 400, or 600mg/day) or PGZ
multiple bile acid transport proteins were employed to simulate Acids Cycle Model ) L (A) Closed and open triangles represent observed plasma concentrations (15, 30, or 45mg/day) administration for 6 months in human
the alte.red bile acid dISpOSItI.On an_d subsequent D.||_-| N hijmans_ Figure 1 Pro.posed mgchanlsm of troglitazone (T.GZ.) .hepatotOXIC_lty: Figure 2. Scheme depicting the bile acid transport inhibition module of TGZ and TS, respectively, in humans administered 400 mg oral TGZ. SimPops™ were simulated using PBPK model predictions of
In the virtual human population (Slm 0 STM) administration of TGZ and its major metabolite, TGZ sulfate (TS), are potent inhibitors of hepatic bile Solid and dashed lines represent simulated plasma TGZ and TS _ e _ _ _
u u popu POP 4 _ acid transporters, which might lead to hepatic bile acid accumulation and subsequent | | in DILIsym®. Bile acid homeostasis model was constructed previously.8 Drug- concentrations, respectively. (B) Closed symbols represent observed TGZ/TS or PGZ disposition, a previously developed bile acid
200—600mg/day TGZ for 6 months resulted in delayed increases toxicity.234 BSEP, bile salt export pump; NTCP, sodium-taurocholate cotransporting mediated hepatic accumulation of bile acids inhibits ATP synthesis. Depletion of plasma concentrations of pioglitazone at the oral doses of 15 mg (inverted homeostasis su b-mode|8, and bile acid transport inhibition
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elevations in serum bilirubin > 2X ULN in 0.9-3.6% of the Hepatotoxicity Simulation Results sensitivity Ahﬂ')’SiS K/ICs, (UM) TGZ TS PGZ
population. The simulated time to peak ALT was 116+60 days. . BSEP 1.3 0.23 0.5
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These results were similar to observations from the clinical trials Table 1. Summary of troglitazone (TGZ) and pioglitazone (PGZ)-mediated hepatotoxicity in (A) J Human BSEP Human MR P Human NTCP Figure 6. Sensitivity MRP4 212 8b 49.5 b:\Cl:cfgégsn(ggt?tri\\,/v:esi?hibition
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