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Objectives

The aims of this work were (i) to mechanistically describe the pharmacokinetics of atorvastatin acid using the compartmental whole-body PBPK model
In PK-Sim®, (ii) to describe and predict enzyme- and transporter-mediated DDlIs involving clarithromycin, erythromycin, gemfibrozil, itraconazole, and
rifampicin as perpetrator drugs and subsequently, (iii) to provide a qualified atorvastatin acid PBPK model that might be leveraged for future DDI
Investigations.

Table 1. Drug-dependent parameters of atorvastatin acid

Introduction

Parameter Value Source Reference
« The HMG-CoA reductase inhibitor atorvastatin is a widely prescribed statin for MW (g/mol) 558.66 Literature Zhang 201517
managing dyslipidemia, a well-established risk factor for cardiovascular disease.12 pK, (acid) 4.46 Literature Zhang 201510
Fraction unbound (%) 5.10 Literature Morse 201911, Zhang 201510
. : : : 5
Its recorr?nf.]ende.d dosing reglrpen r.an.ges fl.rom 10 to 80 mg once daily fo!r adul’.cs. Upon Linophilicity (log units) e [P e—— e A
oral administration, atorvastatin acid is rapidly absorbed from the gastrointestinal tract ” _
o ] ) o ) Solubility at pH=6 (mg/ml) 1.22 Literature Morse 201911
achieving maximum plasma concentrations within one to two hours.? However, its :
. . - . o . . K., (umol/l) BCRP/P-gp/MRP3 82.41/10.70/31.50 Literature Deng 20214
overall bioavailability remains notably low (~14%) due to extensive first pass | -
metabolism mediated by CYP3A4.2 Ke.: (1/min) BCRP/P-gp/MRP3 674.31/444.30/951.74 Optimized -
OATP1B K., (Mmmol/l) 0.77 Literature Vildhede 20143
» Additionally, atorvastatin acid is a substrate of various transporters, such as the influx OATP1B k.., (1/min) 2407.55 Optimized :
transporters OATP1B1 and OATP1B3,3 as well as the efflux transporters P-gp, BCRP, CYP3A4 K . (umol/l) 25.60 Literature Jacobsen 200013
and MRP3,* making it susceptible to DDIs mediated by both enzymes and transporters. CYP3A4 k_. (1/min) 868 Optimized i
Intestinal permeability (cm/s) 449-10+4 Literature Morse 201911
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« A PBPK model of atorvastatin acid has been developed using the Open Systems o
Pharmacology Software Suite (PK-Sim® and MoBi®, version 11.2).° o

OATP1B CYP3A4

* Plasma profiles were divided into a training and a test dataset for model building
(7 plasma concentration—time profiles) and qualification (27 plasma concentration—time

profiles), respectively. To inform CYP3A4- and OATP1B1/1B3-mediated pathways, the
DDI studies with itraconazole and rifampicin were allocated to the training dataset.

Victim Drugs

Atorvastatin

* The established model was linked with published PBPK models of clarithromycin®,
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. e . . . . Figure 2. Overview of implemented metabolic and transport processes as well as investigated DDIs.
 Model qualification was graphically performed by comparing observed to predicted J i b :

plasma concentration—time profiles as well as their respective AUC,_ ., and C,_, values. (a) (b) (c)
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* The final PBPK model comprises metabolism via CYP3A4 as well as transport processes

. Figure 3. Predicted and observed plasma concentration—time profiles for different DDIs. Dashed and solid lines show predicted geometric mean
via OATP1B1 / 1B3, BCRP, MRP3, and P-g P. profiles with and without intake of perpetrator drug, respectively, and ribbons the corresponding geometric standard deviation of the
population simulations (n=100). Points depict mean observed atorvastatin acid concentrations with standard deviation (if available).

* An overview of the drug-dependent parameters of atorvastatin acid, either sourced from
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.- fold deviation. g Moreover, our established PBPK model enriches the openly accessible PBPK model
L - — S - = library by a widely used CYP3A4 and OATP1B1/1B3 substrate, which can be leveraged
Sheseid A (RO Observed Cray (ng/ml) to predict DDI liabilities for atorvastatin acid, such as for investigational new drugs.
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