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Purpose: Develop PBPK models for azole antifungals for prediction of DDls.

Methods: The absorption and pharmacokinetics of azole antifungals were simulated using GastroPlus™ 6.0
(Simulations Plus, Inc., Lancaster, CA). The program’s Advanced Compartmental and Transit (ACAT) model
described the absorption and intestinal first pass extraction of the drugs, while pharmacokinetics was simulated
with a PBPK model. Human organ weights, volumes, and blood perfusion rates were generated by the program’s
internal Population Estimates for Age-Related (PEAR) Physiology ™. Experimental tissue/plasma partition
coefficients (Kps) were used where available. A modified Rodgers algorithm [1,2] based on tissue composition
and in vitro and in silico physicochemical properties from ADMET Predictor™ 4.0 (Simulations Plus, Inc.,
Lancaster, CA) were used to estimate the remaining Kps. Metabolic clearances in gut and liver were estimated
from in vitro enzyme kinetic constants for relevant enzymes combined with built-in in vitro values for the
distribution of 3A4 in gut [3], and the average expressions of all relevant enzymes in liver [4]. A test version of a
new DDI Module in GastroPlus was used to predict the DDIs of azole antifungals with different drugs.
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Itraconazole, ketoconazole and fluconazole are reversible inhibitors of
3A4 [11] and the steady-state equation below was used to predict the
DDI as a ratio of AUCs. Simulated gut and liver unbound

DDl predictions for Midazolam
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Liver Contribution to DDI The total DDI is underpredicted for ltraconazole — this result was expected
x 2 because there are significant inhibitory effects of ltraconazole metabolites on
” . y 3A4 [14] which were not considered in the current study. In line with the
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Results and Conclusions:

« Simulated plasma concentration-time profiles for i.v. and p.o. doses for
different dose levels closely matched in vivo data reported in literature.

« The simulated liver and gut unbound concentrations, which were used as
estimates of effective inhibitor concentrations, were able to predict DDIs for

all compounds.

« As previously reported for fluconazole [18], accurate simulations of various
drugs’ uptake by liver tissue were essential in predicting contribution of
inhibition of liver metabolism to the total observed DDI.

« Similar to experimental observations for ketoconazole and itraconazole
[11], the predictions show significant contribution of inhibition of intestinal

metabolism to the total observed DDI.
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