Ensitrelvir (ESV) Population Pharmacokinetics (PK) in Nonhospitalized Adults with COVID-19
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INTRODUCTION RESULTS-1 RESULTS-2

« Ensitrelvir (ESV, or [S-217622]) is a novel oral protease inhibitor (PI) used in the Tble 1Pat|ent emographlc data — Figure 2. Population (A) and individual (B) predicted versus observed plots from the final covariate model

treatment of severe acute respiratory syndrome coronavirus-2 infection (SARS-CoV-2). Variable S P Analysis (7o) Total (n) | - B

« ESV acts bv inhibiting the 3C-lik t tial f - Age 19-30 years 32.5% 54 A VIF = V0 * (TBW/70)**1)-
y inhibiting the ke protease, an enzyme essential for processing . " CLJF = CLO * EXP(CL1*Sex)
viral complex proteins necessary for viral replication of SARS-CoV-2. 31-50 years 45.1% 75 . - Ke=CLV P g
= ESV was approved in 2022 by for the treatment of SARS-CoV-2 infection by the : oo KCP = (Q/F)/(VIF) ) 9766
Japan Regulatory Agency. 51-60 years 14.4% 24 ) | 8 KPC = (Q/F)/(VpIF) f J
61-70 years 6% 10 . " : %y

= A specific advantage that ESV has over the other protease inhibitors (Pl) currently 71-85 years 1.8% 3 Table 2. Base model structure comparison % % g %&%OE‘J

used for SARS-CoV-2 infection is that it does not require co-administration with Male 64% 106 Compartment -2*LL | AIC | BIC S £ Saett " °©

ritonavir, a common booster (CYP3A4 inhibitor) used to enhance PI levels, which is B

associated with various drug-drug interactions. Female 36.1% 60 o

White 15% 25 1-C with Tlag ‘ R e : R ko oo e

* SCORPIO-HR is a Phase 3, randomized, double-blind, placebo-controlled trial in Black/African- 8 4%, 14 S RN

nonhospitalized adults with COVID-19, with or without risk factors for progression to | e SOeEREE © peecn =10 imprecision =2.04

severe disease’. American 2-C with Tlag s o T

Asian 5% 125 j - iPraﬂLnj:ed - - j -  Predicte N .

Background: Unknown <1% 2 Abbreviations: 1-C = one compartment, 2-C = two V/F = volume, CL/F = clearance, V, = volume term 0, CL, = clearance term 0, CL, = clearance term for sex effect (female = 0, male = 1), Q/F = apparent
* The dose regimen for the treatment of COVID-19 is a 5-day oral administration of a TBW (Kg) 240.2-80 34 9% vy czzopr\rl\(;;?kr;rrlﬁfrmo’t;r;él;ilgr: E;Zriigggiglrl:egrllgozcjI;l;r;/cet;ci)er‘\r,]AlC :‘,IVC;V\S/ IStV\e/szti:r?;?IeSOdy weight, EXP = Exponential term, V /F = Peripheral volume term. Note: Main PK parameters are all apparent since bioavailability (F)

loading dose of 375 mg on day 1, followed by a maintenance dose of 125 mg from days formation Criterion | Table 5. Final covariate model parameter estimates : oy er : :

2to 5 (375/125 mg). 81-121 15% 25 Information Criterio Figure 3. Internal validation; corrected visual predicted

Abbreviations: TBW = total body weight Parameters

' Luetkemeyer AF, et al. PMID: 39960062.

Table 3. Final base model comparison with literature parameters

Parameter SCORPIO-HR  * Healthy Japanese * Healthy Japanese 0.94 153 136.69 | 2.09 7 86 10

STU DY Al M (Present Adults Adults ' ' ' =

o o o _ Analysis) (250mg single dose, (375mg single dose, CL, (L/hr 0.23 0.27 68.14 0.18 6.68 5

* To evaluate ESV's pharmacokinetic (PK) profile in nonhospitalized adults with COVID-19 fasted) fasted / fed) !
utilizing population pharmacokinetic (PopPK) modeling. CL/F (L/h) 0224 0274 0.304 / 0.247 CL, (L/hr 0.04 0.05 1287.46 | 0.67 11.59 E 5

V/F (L) 16.4 17.0 209/171 7.34 8.37 57.58 4.82 15.28

M ETH ODS Half-life (hrs) 51.3 43.1 47.7 1 48.5 V.JF (L 11.32 1451 84.01 1219 5 13 \
Abbreviations: CL/F = apparent clearance, V/F = apparent volume 2 Shimizu R, et al. PMID: 36094202. 0.0t ==
Q/F (L/hr 12.03 15.43 86.96 13.42 14.19 5 s

Table 4. Covariate anal
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» Participants were randomized (1:1) to receive once-daily ESV (375 mg: Day 1, 125 mg: Sis

<
=

Days 2—5) or matching placebo. Covariate Ka CL/F V/IF Vp/F Q/F Tlag Tlag. (hr- 0.57 0.57 55 06 0.3 1474 : 50 o s
= PKsamples (Group 1, n=150; Group 2, n=250) were collected: (hr1) (L/hr) (L) (L) (L/hr) (hr) . 4 : : : : : L
= Group 1: Day 1: 1 and 1.5h post-dose, Day 4: predose and 1.5h post-dose, and Day 8, *Numbers in table Age Ka = absorption rate constant, CL, = clearance term for sex effect (female = 0, male = 1), V /F= apparent peripheral volume, Tlag = lag term, CL, =
anytime postdose. represent P-values clearance term 0, V, = Volume term 1, Q = flow. Note: Main PK parameters are all apparent since bioavailability (F) was not estimated.
= Group 2: Day 1: 1h post-dose, Day 4: anytime post-dose, and Day 8: anytime post-
dose.

RESULTS-3

» PK samples were quantified from 222 participants randomized to ESV.
* The final data set was 166 participants with 579 detectable ESV levels.

- Al drug levels were quantified by Shionogi. écl;)lzrrg\e/iagoPsf:lgvs fngbsi)rlgtic%[p ratehcl;ops.tﬁnﬂnt: (IZ)LK/F = appatrent cIeaTlance, V/Ft=_appabr_ent vc_Jllug;_?, Vlf/F = apptaretr_\t p(irigheral = 35 participants (16%) were excluded as all samples were < limit of quantitation (BLQ). An additional 21 (9.5%) were
« PopPK analysis was conducted using Pmetrics Nonparametric approach (Pmetrics. (= flow, Tlag = lag time. Note: Main PI parameters are all apparent since bioavailability (F) was not estimated. excluded for sporadic non-adherence (2 2 samples BLQ; n=8), as not evaluable, or inconsistent/not reported dose-
www.lapk.org). Figure 1. Population (A) and individual (B) predicted versus observed plots from the base PK model sample collection times.
= Bioavailability was not estimated, CL and V represent apparent values (i.e., CL/F, V/F). A | B _ | * |n the final model, there was an ~13% effect on CL/F by sex, where CL/F in males was > females.
Aim 1: Development of a base model without incorporating patient-specific covariates. o - : . Welght had a Significant linear relationship with Vc/F (Centered to a 70kg person, 6.8L vs 73|_)
- > Vc/F decreased as weight decreased, and concentrations could increase.
\J/, 4 A 4 N B : A - % g = Covariate-adjusted final model PK estimates (median) were: CL/F, 0.313L/h; Vd/F, 18.66L; and terminal half-life 41h.
SIS — ' | | Y = Day 4 predose and 1.5h postdose mean (SD) concentrations were 17.5 (£5.8) and 20.5 (+6.7) ug/mL, respectively.
ESV Oral Drug i . o o~
U ‘ ) (U / E gj_; E @ 5 ; @ft
Drug Clearance § » § = C O N C L U S I O N S
_ . . . * 8 v micr o S Roqared =091 = ESV PK in persons with COVID-19 were consistent with healthy subjects.
Aim 2: Explore covariate effects on PK and develop a full covariate-adjusted model for ESV. t £ 7 Sope=085 (@5%c1076410101) 1 Sopo 09995401 D5 1) = ESV population PK parameters with covariate adjustment compared well with literature values from participants
o0 0 g & f o L o e SN | e sas =008 without COVID-19, indicating ESV PK disposition was not affected by COVID-19 in nonhospitalized
ﬁﬁ*@@q—» Race, sex, age, total body weight 0 W, A 0 p | symptomatig a.‘dUItS' T Lt
S ’ 0 | i | . - | | | I | = 16% of participants had all PK samples that were BLQ indicating no doses were taken. This highlights the
Predicted Bredicted importance of objective adherence assessment in future COVID-19 studies.
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