Qualification of the Open Systems Pharmacology PBPK modeling
Platform for simulation of transporter Drug-Drug-Interactions
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tool will be presented, and exemplary transporter DDIl assessments using rosuvastatin [1] and
verapamil [2] will be highlighted.
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Methods Model & DDI Predictions

* Both rosuvastatin and verapamil models were developed using the open-

Rosuvastatin PBPK results and predictions Verapamil PBPK results and predictions

soelies _ _ s g 7
' EoLmm E jizmus - A
PBPK SOftware PK-SIm® as Pa rt Of the OSPS. 2107 + Vi 29030 T 4 Eo UL oo . ; " = Figure 5. Goodness-of-fit
§ | s o § |iwovmn £ A = plots illustrating the model
£ 0 s £ 107 <+ Huguet20to B ' 3 B performance for the training
J % Py g o™ 8 10° x 5 dataset (a, c) and the test
8 ; LT N S S dataset (b, c). Shown are
@10 . @ p, 510~ ot .
previously established models for rifampicin (inhibition of OATP2B1, il . 3 predicted compared to
E . /' S P e - Serier 21 Ew'z ¢ 3 observed values of all
Pgp, BCRP, OATP1B1/1B3 and CYP2C9), gemfibrozil (inhibition of | — A = b | measured rosuvastatin (a, b),
° ° ol PR T a m-(gbser\jrg;j1 conc;g:ration 1[?119‘-"‘"m|J - b (;g_szerve:ioc;;)ncer:t?atlon [1n09 'mi] - C 10 = 107 107 10 0 o 16—"’- BT T | 10 10° verapamil, norverapamil (C’ d)
OATP1B1/1B3, OAT3 and CYP2C9) and probenecid (inhibition of Observed Concentration Ing/mil 0™ opserved Concentration [ng/mi]  plasma concentrations. [1,2]
OATP1B1/1B3 and OAT3) as perpetrator drugs were included to qualify Predicted leamplcm -Rosuvastatin DDI | Predlcted Verapamll I\/I|dazolam DDI -
10" 1 o Prueksaritanont 2014 a 102’: . Prueksaritanont 2014 10° 12 yora s -viassm s ) 10" 7 e o ) ]
the model using in vitro inhibition constants without adjustments Figure 1. Rosuvastatin transport R P I | s 7/ Figure 6.Correlation of
and metabolism. Main sites of T | Wu2o17 S IS = Wu 2017 S o | S S ° S S .
(f| ures 1 and 2) action of the transporters and E s S c s | g s | predlct.ed A eleseriee
g . , S) & " 9 2 DDI ratios. Model predicted
enzymes implemented to model 2 © < o )
: = 10 a = 3 DDI AUClast ratios (a, c, e, g,
the ADME of rosuvastatin.[1] Q = = 3 k). DDI Cmax ratios (b, d. f
 The verapamil PBPK model was developed and validated as a perpetrator g £ j, ), and DDI Ctrough ratios
. . . . e . £ o (h), compared to the
for Pgp using digoxin as victim drug (figure 3). corresponding clinically
0 T e = c T T 10 "o observed ratios of all
a Observed DDI AUC, ratio b Observed DDI C ratio Observed DDI AUC ratio d Observed DDI Cyg, ratio anal_\/zed DDI studies. The
Mechanism-based ~|_Rifampicin : . : . . . . . o e . . -
I Flfgl;]re 3. Sdcfleg’\gt[l)lcﬂ{fstratlor}l » }ﬂm; Predicted Gemfibrozil-Rosuvastatin DDI Predicted Verapamil-Digoxin DDI f:;zri‘]jf”etrz(;togz'lrs"ﬂ]ff;:
of the modele s.Verapami . LQC o . = [ 7 -
acts as the perpetrator in the ;:O/\/ ’0 - e —i/ )\ 10" 7 o schneck 2004 101‘: ® Schneck 2004 , iR ' 10' w;%‘ compounds mentiongd in
DDls with midazolam and digoxin, R-/S-Verapamil k, ~ A s S LSS ? o the headers. The straight
whereas it is the victim drug in * R-/s-Norverapamil R'famp'c'” cimetaine e / g ' g £ solid line marks the line of
the DDIs with rifampicin and Mechanism-based Induction ' C°hmbpe"'t"’e o oE g § identity, the curved solid
cimetidine. Metabolism and nactivatior ‘ e S 107 §10° 810’1 é o s el tk{g prediction q
transport of the victim drugs are S ° i 3 acceptance limits propose
Gemfibrozil [+ Gemfi-glucuronide| shoWFr)1 as black arrows. ? 3 k5 § § by Guest et al. [5]. Dotted
Mechanism-based inactivation is """l "" I""""I" E & * liners1 indli.cate.1.2.5-fold,
shown as a red line, non- crp3aa p-glycoprotein P-glycoprotein crp3s o S | N A S g?:olzddelgzst ;23'??51
competitive inhibition as an \ / e e e 4 g o ge e h o e e 11,
orange line, competitive J e Observed DDI AUC,; ratio f Observed DDI C,4 ratio g Observed DDI AUC ratio Observed DDI Cyqugn ratio

R-/S-Verapamil

!nhibiti.on as purple lines, and Midazolam Digoxin O§j + R-/S-Norverapamil PrediCted PrObeneCid-RosuvaStatin DDI Predicted Cimetidine'\/erapamil DDI

induction as green dashed \ .
: . : . : - ;— 10" B
. arrows. . i QIBJ\ “ N 10" i ARy 10" i W . 1+ smin 1984~ v (10 mg)
Figure 2. Schematic illustration of the Q&“ j@’ IJ’ Gn ,DDNL Q; * Wiebe 2020 TS 1 e wiebe 2020 S i
F OH 8H ~o 1 " : i ’,’ , g . :Zm”lus Eﬁmo"m“?)
. e A7 e s
10° 7

1 _| » Wing 1285 - po (80 mg)
10" < Abernetny 1985 - po (120 ma)
] & smith 1284 - po (120 mg)

rosuvastatin transporters and metabolic
enzymes inhibited by rifampicin,
gemfibrozil, gemfibrozil glucuronide and
probenecid [1]
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» Currently, the qualification of several transporter substrate PBPK models is ongoing, C l ~
to assess DDIs using PK-Sim®. o nc USIO ns

* The processes implemented to describe the rosuvastatin pharmacokinetics and DDls Exemplary DDI models fo.r transporter su.bstrates UL I (PR ER
were active uptake by OATP2B1, OATP1B1/OATP1B3 and OAT3, active efflux by drugs, such as rosuvastatin and verapamil, were built and qualified for the
BCRP and Pgp, metabolism by CYP2C9 and passive glomerular filtration. The good prediction of their pharmacokinetics and transporter-mediated DDIs and will be
prediction of DDIs was demonstrated by simulated rosuvastatin plasma profiles, DDI part of the automated qualification framework.

AUClast ratios (AUClast during DDI/AUClast without co-administration) and DDI Cmax

ratios (Cmax during DDI/Cmax without co-administration), with all simulated DDI

ratios within 1.6-fold of the observed values [1]. Result figures shown under “Model & The transp.)orter.DDI PBPK models demonstrate good model perff)rmance and are
DDI Predictions”. freely available in the Open Systems Pharmacology model repository [6], to

support future investigations of DDI studies during model-informed drug
* For the verapamil PBPK model, mechanism-based inactivation of CYP3A4 and non- discovery and development.
competitive inhibition of Pgp by the verapamil and norverapamil enantiomers were

iIncorporated based on in vitro literature data, and DDI performance was demonstrated N .
by prediction of DDIs with midazolam, digoxin, rifampicin (not shown here), and More qualifications of transporter packages are under development and will

cimetidine, with 21 out of 22 predicted DDI AUC ratios or Ctrough ratios within 1.5- be freely ave?ilable, thank.s to the su.lpport.of different contributors from
fold of the observed values [2]. Result figures shown under “Model & DDI Predictions”. pharmaceutical companies and universities.
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