Towaraslicagrelor individualization based on pharmacokinetic
. approaches: which place for PBPK Modeling”?
IS

PSO Frédéric Gaspar 2, Jean Terrier 4°, Pauline Gosselin 4°, Pierre Fontana®, Jean-Luc Reny 4°, Youssef Daali 2, Monia Guidi 23 Chantal Csajka 12

1Center for Research and Innovation in Clinical Pharmaceutical Sciences, Lausanne University Hospital and University of Lausanne, Lausanne, Switzerland
?|nstitute of Pharmaceutical Sciences of Western Switzerland, University of Geneva, University of Lausanne, Geneva & Lausanne, Switzerland
H 3Service of Clinical Pharmacology, Lausanne University Hospital and University of Lausanne, Lausanne, Switzerland |
“Division of General Internal Medicine, Geneva University Hospitals, Geneva, Switzerland PL J
> Geneva Platelet Group, Faculty of Medicine, University of Geneva, Geneva, Switzerland

Introduction and objectives Methods
- Antithrombotics are among the most high-risk medications associated with Part |: popPK analysis
bleeding and ischemia due to over-or underdosing - A «top-down» popPK model was built and validated using full PK profiles
- There is no reliable tool to predict the right dosage for a given patient collected in healthy volunteers (table 1) in NONMEM 7.4.3
- This Issue could be solved using adjustment methods based on - Several covariates were tested on Ticagrelor PK parameters (including
pharmacokinetic (PK) modeling, such as population PK modeling (popPK) CYP3A4/5 phenotype)
or physiologically based PK (PBPK) - The final model was used to predict drug exposure(AUC 4 noopk. pred )

- Therapeutic individualization based on popPK is well established in clinical Part Il: PBPK prediction and comparison
practice but has limitations '

- Recent advances in PBPK models may be an alternative for therapeutic - A PBPK model based on physiologic characteristics was used in SIMCYP 18

mdndelualizztan But ihers (e a leak af evidernee Individual physiological, demographic and genetic characteristics (CYP3A4/5
phenotype) were integrated in the model to predict individual drug exposure

(AUC0-24,PBPK, pred)

Aim of the work: - Predicted and observed systemic exposures were then compared in each
- To develop and to validate a popPK model for Ticagrelor and its subject by mean-fold error (MFE=AUCq.24prea/ AUCo 240ps) 10 @ssess  the
active metabolite (AM) (part 1) predictability of both approaches
- To compare popPK and PBPK results in individual drug exposure Two validation criteria were applied: MFE 0.5 to 2.0, a criterion
predictions (part Il) ZE:;)/ commonly used in PBPK modelling, and MFE 0.8 to 1.25, largely used
for bioequivalence studies
Results Table 2 (part I): PK parameters of the final popPK model Figure 1 (part I) : PopPK model best describing
Table 1: Population Description with bootstrap results. the Ticagrelor and AM data
Healthy Final population Boostrap results - 5
volunteers’ | pharmacokinetic model (n=2000) e e [
Naracteristics median [IQR] or n (%) Cstimate O
charactenistic Parameter o Median Cl 95%
(n=20) (RSE %) Koo
Men 19 (100) CLiga (L/D) 49 (5) 48 38 - 59
1.2 (13 1.2 1.1-1.3
Age (years) 27 [19-45] Jovearas (19 . /_\
Vs (L) 25 (21) 24 19 - 28 < Ticagrelor Kas Ticagrelor
Body weight (kg) /6 [64 — 94] K., (h1) 0.4 (24) 0.3 01-06 20 Centtral : peripheral
' ' ' ' ‘ conpartmen conpartment
Height (cm) 181 [169 - 189] D, (h') 0.8 (13) 0.8 0.7-1.0 Cliica Vv, \Kiz/ V,
CYP3A4/5 ratio’ 23 [1 - 52] Q (L/h) 26 (40) 92 43 -61
V, (L) 270 (11) 268 232 — 304 K0 |
'CYP3A phenotype was assessed using metabolic ratio K, (h1) 1.0 (9) 10 08—-12 S Cor br o
. . . 1. Z€ro oraer apsorption constant, Kqo:
,Of mldaZOlam (OH-midazolam/midazolam) 1 hour after CLay (L/N) 30 (39) 29 15 — 38 first order absorptionpconstant, Koo
intake of a smgle 100 ug dose ) K AM Ticagrelor elimination rate constant, Ks:
. BSV Clyic4 (%) 19 (25) 19 /7 — 20 30 iment metabolic constant, K,4,: Ticagrelor
Among the variables tested on PK parameters, only ) conpartmen nter-compartmental constant. v
BSV V., (%) 15 (34) 14 0-18 cL V p Vs
CYP3A4 had a significant influence on clearance 2\ 79 AM 3 Ticagrelor central volume ofdistrik?cution,
- o - o _ V,: Ticagrelor peripheral volume o
(p=0.012), which was 10% lower in poor (CYP3A4/5  BSV Kz (%) 32 (17) 31 21-42 istribation, V: AM contral volume of
ratio 11 [1-22]) and 30% higher in rapid (CYP3A4/5 Final Ticagrelor model: CL/F(L/h)= ClLy., X (CYP3A4/5 ratio distribution, Ks: AM elimination rate
ratio 39 [35-52]) compared to extensive metabolizers  / CYP3A4/5 ratio peq 0cypanass) constant. Claea= Kao™Vz, Claw=Kao™Vs

Figure 2 (part ll) : Predicted and observed exposure of Ticagrelor and AM with the popPK and PBPK approach
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The two validation criteria are presented In the graph, the dark part presents the MFE 0.5 to 2.0 interval and the light part MFE 0.8 to 1.25; the white line represents the
ratio 1:1
PopPK approach PBPK approach
Ticagrelor and its AM AUC,,; were adequately predicted in all subjects using the  All predictions for Ticagrelor and AM are in the defined large criterion range.
large criterion (100%), and in 80% with the stricter criterion. 58% and 68% are within the stricter criterion for Ticagrelor and AM respectively.
Precision was greater for the AM.
Conclusion

- Developed and validated popPK and PBPK models have been successtully used to predict individual Ticagrelor and AM exposure

- As a first step towards therapy individualisation based on PBPK: these preliminary data demonstrate that PBPK modeling could offer future perspectives in
personalized medicine.

- To be clinically relevant in daily practice, it will be however necessary to develol a robust PBPK model integrating influencing covariates. For such purpose, a dual
PopPK and PBPK development may be the right way to follow.

- These results need to be confirmed in real-life settings using data collected in hospitalized patients
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