Physiologically based and population pharmacokinetic (PBPK, PPK) modeling and simulation to support dose selection 3.244
and study design for eslicarbazepine acetate (ESL) adjunctive therapy in infants with partial-onset seizures (POS

Soujanya Sunkaraneni,” Sebastien Bihorel,? Elizabeth Ludwig,? Jill Fiedler-Kelly,> Denise Morris,? Seth Hopkins,' Gerald Galluppi,' David Blum’

'Sunovion Pharmaceuticals Inc., Marlborough, MA, USA; 2Cognigen Corporation — a subsidiary of Simulations Plus, Buffalo, NY, USA

|NTRODUCT|ON Figure 2. Pediatric PPK and PBPK model development Pediatric PPK model refinement Figure 4. Dose adjustment for low and high ESL maintenance dose groups using Day 3 eslicarbazepine
» The pediatric PPK model was empirically modified (Figure 3) to express overall clearance (CL) as the sum concentration in infants (1 month—<24 months)
Empirical-based PPK model
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of eslicarbazepine, the primary ESL metabolite. Literature-based maturation factor " ( 10 ) (Adultmw ) (1+0626x PHENLF,) e Concomitant AED effects on eslicarbazepine CL were re-parameterized accordingly. _. °
* Amodeling and simulation strategy with sequential PPK extrapolation (‘top down’ approach) and | — Levetiracetam most likely exerts its effect on apparent elimination CL by altering the renal fraction of | OO o Nodose-adjust
physiologically based pharmacokinetic (PBPK) prediction (‘bottom up’ approach) was employed, using eslicarbazepine elimination.? — %_”_e_"_‘?sﬁ?ﬂ_mm Best match pediatric = adult
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(Study SEP093-363) in infant and pediatric patients aged 1 month—<4 years with POS. Total daily doses of 5-60 mg/kg/day Uniform distribution of ages between 1 and 24 months liminati oy
5 mg/kg/day increments Weight from weight-for-age distribution model from CDC* elimination.
Maximum daily dose of 1200 mg Concomitant levetiracetam and/or phenobarbital-like drugs, ] %% Drug concentration too low
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OBJ ECTIVES e A baseline PBPK model including mechanistic absorption and elimination processes of eslicarbazepine Target range = desired concentration range as identified with established PPK model of 1200 mg dose-exposure in adults.
PBPK model Basis for descril?ing. mean_/indi\_:idual * Model parameters were adjusted for age, sex, and body described the mean and individual data for h ealthy adult pati ents. ESL. eslicarbazepine acetate; PPK: population pharmacokinetic.
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« To refine the previously developed pediatric PPK model" to predict eslicarbazepine PK in infant patients. study BIA-2093-202 (PEARTY) physiology 'mlf'eme"‘ed o the PBPK modules e The model was extended to describe the mean and individual data for pediatric and adolescent patients PK samplina schedule ootimization
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e To develop a PBPK model for eslicarbazepine in healthy adults and pediatric patients. model developed PK parameters derived separately for (mean/individual) using estimated individual UGT2B4 . . ) . . . . L
T expressions and literature-based descriptions of UGT (including maturation of UGT2B4 enzyme expression). e Various PK sampling schedule scenarios (such as number of samples and sampling times) were
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* To predict eslicarbazepine expostires using the pediatric PPK and PBPK maodels, in order to inform ESL elimination using GastroPlus™ - A custom set of assumptions for the ontogeny of UGT2B4 (derived from the pediatric model), along with evaluated using the refined pediatric PPK model using PIFM.
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dose selection and the design of Study 363, assessing ESL as adjunctive therapy ants PBPK ‘bottom up’ appropriate physiologically relevant changes (implemented in PEAR™ physiologies) were used to predict — Based on the relative efficiency of each scenario, a sparse sampling schedule was selected to provide
approach exposures in infants (1 month—<24 months). sufficient information to develop a robust exposure—response model.
AED: antiepileptic drug; CDC: Centers for Disease Control and Prevention; CL: apparent oral clearance; ESL: eslicarbazepine acetate; /. ith subject; . : ' '
LeveF: yes/no (subject co-administered levetiracetam); PBPK: physiologically based pharmacokinetics; PHENLF: yes/no (subject co-administered e The proposed sampling schedule involves collecting plasma PK trough concentrations on Days 3 and 16,
M ETHODS phenobarbital-like drug); PMA: post menstrual age; POS: partial-onset seizures; PPK: population PK; QD: once daily; WTKG: weight in kg. RESULTS and an additional sample on Day 21 between 30 minutes to 4 hours post-dose.
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g gy P e Study 363 is planned to evaluate PK, efficacy, and safety of ESL as adjunctive therapy in infants and Proposed dosing regimen CONCLUSIONS
y At” overwewtcl)_f ”:je.mgfjel'”g Za”d simulation strategy is shown in Figure 1, and the model development pediatric patients (1 month—<4 years) with POS (Figure 3): e The proposed dosing regimens for Study 363, based on modeling and simulations, for the low and high e o PR , PP
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Figure 1. Overview of modeling and simulation strategy — Dosing to target exposures that are known to be safe and effective in adults. provide sufficient information to describe the exposure—response relationship in infants.
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Pediatric data o * Primary endpoint: Week 1 Week 2 Week 3 * A dose-adjustment algorithm was developed to inform safe and effective dose levels, based on data
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e For confirmation of the predicted exposures, a pre-dose (trough) eslicarbazepine concentration at steady
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Baseline v-EEG v-EEG (+30%) trough concentration at steady state) through graphical analysis as shown in Figure 4.

D: day; PK: pharmacokinetic; RND: randomization; v-EEG: video-electroencephalograph; V: visit; Wk: week.
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