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.\bstract -llts s PBPK model building and verification
® Ensitrelvir is approved in Japan for patients with COVID-19 and PBPK model building of ensitrelvir PK simulation of ensitrelvir using developed PBPK model
IS an investigation product in the US that is currently undergoing Table 1. PBPK model Parameters of ensitrelvir Dose regimen  » Ensitrelvir : 375 mg on Day 1, 125 mg on Days 2-5 (A) or 750 mg on Day 1, 250 mg on Days 2-5 (B)
a ctc?m?rehen|5|}c{e development program across a range of Parz;\\;nvf/ters L/Jnitl \5/:I1u8e; Source W Ensitrelvir parameters A) (B)
patient populations. g/mo ' : on Day 5 | i
| | | | | | | | Compound type Monoprotic base ——— y h Simulated | Observed | Simulated Obse1rved
® Complex drug_d rug mte.ractlon (DDI) simulations fOI’ enS|trQIV|r, PhyPsrlgoceF:ngslcal log P and pKa - 2.8,4.4 In silico data 375 mg on Day 1, 125 mg on Days 2-5 (A) AYCo.24 v (MG'D/ML) 031 425597 1070 85371340
which is an inhibitor, an inducer and a substrate on CYP3A, is P B/P ratio _ 0.572 e or 750 mg on Day 1, 250 mg on Days 2-5 (B) Crnax (Mg/mL) 24.9 21.9-304 50.3 43.9-66.3
challenging because it is necessary to set many relevant fo plasma - 0.023 nvitro data Simulated: geometric mean value, Observed: range of geometric mean values for 4 cohorts
arameters. Absorption F : 0.765 i A 20 Bye 100
P . . . . First-order k, 1/hr 1.5 Clinical data ( )g ’_ET 40 ( )§ 7 80 O O(bserVEdf h cohort)
® The physiologically-based pharmacokinetic (PBPK) model for model fou - 1 Assumed < 30 N = c% 0 melan‘; cach cohor
. . . . . - e X N (e & o~ . - .
ensitrelvir was developed and DDI simulations with CYP3A Distribution Ve, L/kg 0.211 £ 2., K. Ao ASSSEERS, £ 32 . -~ >imulate .
inducers were performed using developed PBPK model Minimal FEFK Ve g 00305 Clinical dat2 I i T s A B BT (mean of each tra)
p g p y model k. and k,, hr’ 0.0367, 0.216 .E § 10 ? 7 .E o 20 g == Simulated (mean)
' b 'eC tiVES Elimination CYP3A CLy, uL/min/pmol | 0.00246 | Simcyp retrograde T 0 | | | | S 0 | | | | - — 90%Cl
.’ Enzymecljdrl\etics Additional clearance CL,, | uL/min/mg 1.01 model 0 24 48 72 96 120 0 24 A8 72 96 120
- - - modae CL, L/hr 0.0498 Clinical data Time (hr) Time (hr
We aim to develop a PBPK model for en5|t.reIV|r.to gvaluate an — - - e | . . . (hr) . .
effect of a CYP3A inducer on the PK of ensitrelvir with PBPK Shetag < Ry ” Invitro data Figure 1. Comparison Results between Simulated and Observed PK of Ensitrelvir
modeling and simulation. CYP3A4/5 f i - 0.35 Sensitivity analysis . .
. - _ 13 The developed PBPK model of ensitrelvir was able to adequately
.q thOdS Interaction max In vitro data . . . . o .
€ nduction icso M 211'0 : describe the PK of ensitrelvir and the results from clinical DDI studies
: : : . - Assume
Simcyp version 22 was used to develop PBPK model and simulate the DDls. uinc With CYP3A Substrates
PBPK model building and verification DDI simulation of midazolam with ensitrelvir DDI simulation of dexamethasone with ensitrelvir
The PBPK model for ensitrelvir was developed by setting relevant Dose regimen > Ensitrelvir : 375 mg on Day 1, 125 mg on Days 2-5 (A) Dose regimen > Ensitrelvir: 750 mg on Day 1, 250 mg on Days 2-5
parameters via stepwise optimization. or 750 mg on Day 1, 250 mg on Days 2-6 (B) » Dexamethasone : 1 mg on Day 5, Day 9 and Day 14
, , » Midazolam : 2 mg on Day 5 (A) or 2 mg on Day 6 (B)
1. The PBPK model for ensitrelvir was developed based on the (A) ° EIB) ° g A A A A A
ohysicochemical parameters, in vitro CYP inhibition/induction A A A A A A A A A A A ——
parameters, and estimated PK parameters from population A Ensitrelvir A A Ensitrelvir A A 750 mg on Day! A A A
Oharmacoklnetlc ana|y5|s Of plasma Concentratlon_tlme proflle ) 375 mg on Day1 ] . 750 mg on Day1 . Dexamethasone mg on Days > Dexamethasone Dexamethasone Dexamethasone
i gl | administrati in health dult biect Midazolam 125 mgonDays2-5 Midazolam Midazolam 250 mgonDays2-6 Midazolam Day -2 Day 5 Day 9 Day 14
after single oral administration in hea adult subjects. Day -2 Day 5 Day -2 Day 6 : :
g’ | | ey J i , T ' ' Table 3. Comparison between Simulated and Observed
2. Contribution ratio of CYP3A in ensitrelvir clearance was Table 2. Comparison between Simulated and Observed Dexamethasone DDI Parameters
estimated from mass balance StUdy° Midazolam DDI Parameters Dexamethasone parameters Simulated Observed
3. Parameter optimization was performed from sensitivity analysis Midazolam parameters SIUETEe JlogenEe AU i Day5 3.74 (3.22-4.15) 3.47 (3.23-3.72)
to describe ensitrelvir clinical PK results, which were ensitrelvir A AUC;y¢ ratio 0.71 (5.23-8.00) 0.77 (6.16-744) CAUC, o ratio) | PAY9" 247 (2.13-2.84) 245 (2.28-2.63)
PK profile after 375/125 mg for 5 days or 750/250 mg for 6 days Cinay fatio 2.85 (2.38-3.28) 2.80 (2.38-3.30) Day14* 1.86 (1.61-2.21) 1.56 (1.45-1.68)
and DDI studies with a CYP3A substrate (midazolam) B AUC,; ratio 039 (7.22-11.3) 880 (6.71-11.5) Day> 151 (1.37-1.63) 1.47(1.30-1.67)
. , . Cinax ratio 3.13 (2.60-3.65) 2.78 (2.33-3.30) C,a Fatio Day9 1.45 (1.32-1.55) 1.24 (1.09-1.40)
4' PBPK mOdel Verlflcathn Was perfOrmed US|ng Cllnlcal DDI StUdy Simulated: geometric mean (trial min-max), Observed: geometric mean (90%Cl) Day14 1.30 (1.20-1.40) 1.17 (1.04-1.33)
with a CYP3A substrate (d eXxad methaSOne). Simulated: geometric mean (trial min-max), Observed: geometric mean (90%Cl)
PBPK model application BResults : PBPK model application
DDI simulations between ensitrelvir and CYP3A inducers (ritampicin DDI simulation of ensitrelvir with rifampicin DDI simulation of ensitrelvir with carbamazepine
and carbamazepine) were performed using the developed PBPK D | > Ensitrelvir : 375 Day 15 and 125 Days 16-19 D i » Ensitrelvir : 375 mg on Day 14 and 125 mg on Days 15-18
. . . . : - Icrelvir . -
model. The PBPK model of CYP3A inducers in Simcyp Simulator oS TEdINED e M9 on Fay 7o an 9 on Fays 2>C TEdIMED > 4 ° )
: » Rifampicin : 600 mg on Days 1-19 » Carbamazepine : 100 mg BID on Days 1-3, 200 mg BID on Days 4-7
compound library was used. and 300mg BID on Days 8-18
Simulation settings AAAAAAAAAAAAAAALAALAAALAAL e
> Population: Sim-Healthy volunteer, proportion of females=0.5, age=20-50, Rifampicin AAAAA AALAAAAAAAAAAAAAAA
N=140 (14 subjects x 10 trials) 600 mg on Days 1-19 Carbamazepine A A A A A
Ensitrelvir 100 mg BID on Days 1-3, 200 mg BID on Days 4-7,
.onclusion S 375 mg on Day 15, 125 mg on Days 16-19 . 300 mg BID on Days 8-18 Ensitrelvir
J S 7 375 mg on Day 14, 125 mg on Days 15-18
° ° ° ° ° ° & . . . . C
® The PBPK model for ensitrelvir as an inhibitor, and inducer, § == Without rifampicin (mean) S — \Without carbamazepine (mean)
and a substrate of CYP3A was developed. 3 #++ With rifampicin (mean) = *** With carbamazepine (mean)
© S
° o H : : — . I . .
® The PBPK analyses suggest that CYP3A inducers would not = Ensitrelvir paran;te1r; ) ;%u;tzdg 2 = S parargeat;r: 0 9zlr;)u;a8teod99)
o o o o o — : Yy . 2 1-0. > ) . .J0-0.
have a clinically meaningful effect on the PK of ensitrelvir. g 5 AUCozem ratio = 9 T 0,80 (0.75-0.86) o AUCo.za ratio | e T 0,97 (0.96.0.97)
® PBPK model building for drugs which have various features 5 - C  ratig P15 | 098(097-0.98) iz C  ratig | D3YT4 | 099(099-0.99)
such as ensitrelvir is challenging but using the clinical stud 3% 360 384 408 4se 6| ™ Day19 | 0.89 (0.88-093) He R T S AR ] Day18 | 0.97(0.97-098)
. f . b I g g I DDI g d d . y Time (hr) Simulated: geometric mean (trial min-max) Time (hr) Simulated: geometric mean (trial min-max)
iInformation (mass balance, severa and conductin . . . . . . .« o . . . . . .
. . (. . . ) 9 Figure 2. Simulated Ensitrelvir DDI Parameters with Rifampicin Figure 3. Simulated Ensitrelvir DDI Parameters with Carbamazepine
the optimization about in vitro DDI parameter are useful
approach for PBPK model building. The DDI simulation results indicated that CYP3A inducers would not decrease the AUC of ensitrelvir.
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