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( Background ]

. ’ Elexacaftor-tezacaftor-ivacaftor (ETI).
e is atriple-combination of CFTR modulators @{&

e administered orally to treat cystic fibrosis (CF) : 2 tabs ‘

e Thereis no evidence-based guidance for dose managementin
e Pregnancies among women with CF (wwCF) have increased markedly @(&:)\ the SmPC of ETI for pregnancy’

over the last five years, with improved overall health status and life- y . Optimal dosing strategies are further complicated by the need

2
expectancy to balance maternal therapeutic goals with the potential

e Pregnancy introduces physiological and anatomical changes, including

qAM ETI 100/50/75 mg, 1tabgPM ivacaftor 150mg pharmacological consequences of

modifications in hepatic enzyme activity, plasma volume, protein binding,

e and has become the standard of care for ~90% of CF . T . e Notably, Is an emerging indication for the
oatients’ and organ blood flow, which can alter drug pharmacokinetics (PK) 4
( Objective )
- Develop and validate an integrated maternal physiologically based pharmacokinetic (PBPK) model for ETI during pregnancy, and real-world clinical PK, to
predict maternal and fetal exposure to ETI.
( Model development workflow ) ( Pregnancy PBPK model )
The PBPK models were developed using the Simcyp" PBPK Simulator version 22 _ ,
_ P g yp _ . J A five compartment e The drug transfer parameters were then integrated into the ETlI maternal-
(Certara, Sheffield, UK) and were developed based on the Tsai et al. framework®, and physiologically based mechanistic fetal PBPK model (Fig.2)
subsequently expanded to incorporate pregnancy-specific physiological adaptations placenta (PBMP) model (Fig.1), adapted
and experimentally derived placental transfer parameters. from Roelofsen et al.,, was used for .
modeling maternal-fetal drug transfer
Development of ETI PBPK models in .
sim N T _ across the placenta to estimate pr—
Physicochemical data :> tET'dm:j”;ma' F;BP_K T‘idiifzo placental transfer parameters based on ex
LSS el ET1 PEOK modetle vivo cotyledon perfusion data®
Evaluation and validation of the French national observational @
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E Pregnancy-related physiological % :i _ PT Ct Vi Ly > (Matermal biood)
changes S ancreas .
l vein — Placents (Tissue e —— - i:er
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plasma concentrations*® (Burgel et al., 2024)° -
l Placenta Fetus
Incorporation of transplacental
transfer parameters from ex-vivo
human placenta ETI perfusion data
into ETI PBPK models Figure 1. PBMP model adapted from Roelofsen et al. ® Figure 2. Structure of the maternal-fetal PBPK model adapted from Abduljalil et al. ®
Evaluation and validation of models French national observational
using observed umbilical cord retrospective cohort study )
concentrations of ETI* (Burgel et al., 2024)8 ( MOdel evaluatlon j
Maternal & fetal exposure prediction o Goodness-of-fits : Predicted concentration-time profiles were visually compared with observed data at corresponding
Datasets : gestational ages : observed concentrations fell within the 5M-95™ percentile prediction intervals of the simulated
e Adult plasma concentrations (n = 552)%’ population distributions.
e Maternal plasma concentrations (n=46) collected across pregnancy at different
- 6,7 o Acceptable model perfomrance: -
gestational stages ) -
i i . ~yn R - within a 0.5
. concentrations collected at delivery ( ) > Geometricmeanfolderror (GMFE): GMFE = 1072~ 108, Gps.)| withina 0
° samples were collected Lon (prgdi) Srror range
receiving ETI for in utero therapy ( ) as part of the MODUL-CF study. o Averagefold error(AFE): AFE = 107"7"7"\ 0bs; |
( Results )
o
Table 1. PBPK model — predicted mean percentage change in total elexacaftor, tezacaftor and ivacaftor maternal plasma (AUC, demonstrated
. Cmayx, Cres) at steady state of standard dose, across gestational ages relative to non-pregnant metrics.
» Atotal of 9 placentas (all perfused with ETI) were for the fetal compartment: most observed ET!
modeled using a population approach. GW (weeks) AUC: (%) Crnas (%) Cres (%) cord concentrations from either CF mothers or carrier
e The PBMP model satisfactorily described the ex healthy pregnant women fell within the predicted 5th-95th
vivo data. Elexacaftor 5 —4.3 —3.6 —4.6 percentile interval
« The maternal uptake/efflux (Mup, Meff) and fetal 10 - 116 —10.3 - 13.2 "
: : 15 —19.5 — 18.1 —22.0
uptake/efflux (Fup, Feff) were estimated, with an
ptak (Fup ) 20 Y 60 300 (Table2).
additional placental clearance (CLpl) for all three ’5 364 1330 306
N ' | | Table 2. Predicted fetal umbilical vein plasma-to-maternal plasma area under
compounds. 30 —44.3 —41.3 —48.0 the curve ratios at steady state across gestational ages.
ETI PBPK model in pregnant women: 35 —51.8 —48.2 — 55.7
e The AFE and GMFE values were consistent with 40 —58.3 - 54.5 - 63.0 GW (weeks) Umbilical cord to
: T Tezacaftor 5 — 4.3 -2.9 — 6.3 maternal plasma
established criteria for acceptable PBPK model - < - AUC,., ratio
N _ 2 _ 7
performance, across trimesters H_] 12.3 9"'_ 17.2 Elexacaftor 15 0.20
The ETI ific  PBPK del . 219 - 1o 28l 20 0.25
° e pregnant-specitic MOUEES 20 ~29.7 —24.2 —38.0 25 037
accurately predicted maternal (Table 1) 5 _ 383 _ 1318 _ 475 30 0.47
exposure across gestation. 30 _46.3 —390 _56.6 35 0.56
e The model predicted a progressive, gestational 35 —53.7 —45.5 —64.7 Teracafior Tg g'i
age-dependent reduction in total maternal 40 —60.4 —>51.2 —72.4 20 0.6
_ < 4 e
systemic exposure for all three compounds Ivacaftor 2 >4 4.2 6.5 25 0.38
(Table 1) 10 — 14.6 —11.9 —16.9 30 0.48
ame f)- | | 15 246 202 ~27.3 35 0.56
e The magnitude change in the corresponding 20 _ 346 _ 786 _ 377 40 0.65
pharmacologically active unbound ETI| exposure 25 _ 439 _ 360 _48 1 Ivacaftor 15 0.14
was predicted to be milder than that predicted for 30 —52.3 —44.1 —57.1 2{: g'i
total AUCT for each compound. 33 —39.2 —-351.1 —63.6 20 035
40 — 66.2 —57.1 —71.4 35 0.42
40 0.49
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