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This important hepatic function can be compromised by
compounds that inhibit MDR3 activity, and could result in the
development of clinically defined cholestatic liver injury®®

A computational QST model for this phenomenon in humans
has recently been developed’

In the current work, MDR3 inhibitors with and without
cholestatic DILI liability were used to validate this novel QST
model of cholestatic DILI

METHODS

related to (A) bile acid and phospholipid homeostasis,

(B) the

cholangiocyte life cycle for each of the three bile duct segments, and (C)
cholestatic liver injury biomarkers.

RESULTS
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Fig. 2: Upon literature review, the anti-fungal itraconazole and anti-hypertensive verapamil were deemed suitable
MDR3 inhibitors with cholestatic DILI liability (e.g., elevations of ALP and GGT were observed clinically), while the
two antihistamines and MDR3 inhibitors chlorpheniramine and loratadine were deemed appropriate negative
controls. PBPK model simulations for each of the four compounds showed consistency with clinically observed PK
data for multiple datasets and dosing routes!>-2L. Predicted PK parameters (e.g., C...., C.nin, AUC) following various
single- and repeat-dose regimens generally fell within 1.25-fold (0.80-1.25) of the clinically reported metrics. bid,
two times a day; PO, by mouth

Loratadine (10 mg/d PO for 2 Weeks) Simulations in the New Healthy SimPops

Did Not Predict Cholestatic Liver Injury Fig. 3: In DILIsym simulations, the

Total Viable Cholangiocytes hepatic exposure predictions from

BSEP, 2) mixed/non-competitive

predict clinically defined cholestatic DILI
liability in humans
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inhibition-mediated cholestatic DILI

This model consists of previously developed representations
of BA homeostasis, mitochondrial function, oxidative stress,
innate immunity, among other submodels important to liver
health and injury, that are solved computationally in the
DILIsym software®14

To predict MDR3 inhibition-mediated cholestatic DILI, new
relevant features were mathematically represented in
DILIsym (Fig. 1)’

A variety of publicly available clinical data with and without
drug effects was used to calibrate and validate the updated
model and to construct a new virtual population (SimPops®)
of healthy volunteers (n=285) representing variability in both
BA toxicity and cholestasis mechanisms

Physiologically based pharmacokinetic (PBPK) models of four
selected MDR3 inhibitors were developed in GastroPlus®
(version 9.8.2) to inform the hepatocellular exposure of these
drugs (Fig. 2)

Dosing protocol-specific exposure predictions along with in
vitro MDR3 and BSEP inhibition potential data (e.g., half-
maximal inhibitory concentration, IC;,) were implemented in
the extended DILIsym model to evaluate cholestatic DILI
predictions for each of the MDR3 inhibitors (Fig. 3)
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modes of inhibition for MDR3 (i.e.,
assuming different binding sites for
inhibitor and PL substrate), and 3)
the DILIsym default assumption of
mixed inhibition (a=5) for BSEP.
Itraconazole (MDR3 IC,: 2.1 uM;
BSEP IC.,: 3 uM) at 200 mg bid PO
and verapamil (MDR3 IC.,: 6.3 pM;
BSEP IC.,: 178.9 pM) at 222 mg/d
PO predicted ALP >1.5x ULN, GGT
elevations and a reduction in viable
cholangiocytes in >8.8% of the
SimPops. On the other hand,
chlorpheniramine (MDR3 IC.,: 15
uM) at 4 mg qgid PO and loratadine
(MDR3 IC.,: 3 pM; BSEP IC.,: 29
uM) at 10 mg/d PO did not predict
clinically relevant cholestatic DILI
signals in the SimPops, consistent
with the no-DILI-concern
- classification of both compounds.
bid, two times a day; PO, by mouth;
gid, four times a day
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