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Background

* In the US, there are ~8500 HIV-infected women giving birth every year Ex vivo dual-side placental perfusion experiments

* Antiretroviral therapy during pregnancy reduces the chance of mother-to-child || « Maternal-to-fetal cotyledon clearance (mean + SD ) = 1.03 + 0.06 mL/min

transmission of the virus from 20% to <2% * Fetal-to-maternal cotyledon clearance (mean + SD ) = 1.03 £ 0.23 mL/min

* Adequate dosing is challenging because of pregnancy-associated physiological and

Placental transfer of dolutegravir
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* Pregnancy physiologically-based pharmacokinetic (p-PBPK) models may be used to 3.0 } " Fetal outflow

predict maternal and fetal drug exposure
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* However, to simulate fetal exposure using a p-PBPK model, data on placental drug

D

transfer is necessary 0 30 60 9 120 150 180
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decreased during 180 min of perfusion with a constant concentration ending up in the collected fetal

outflow. Results are depicted as mean £ SD (n=3).

* Incorporate mechanistic ex vivo data that quantitatively describes placental transfer

of the antiretroviral agent dolutegravir in a p-PBPK model Simulation of maternal and fetal exposure via a p-PBPK modeling approach

* Predict maternal and fetal drug exposure and explore the clinical implications of Maternal exposure

standard dosing for mother and child Simulated C,,,~> 0.98 mg/L Observed C,,, 2 (mean, %$CV) = 0.7 mg/L (109%)

Fetal exposure
Materials & Methods P
Simulated C,,, = 0.65 mg/L

Pregnancy-PBPK model development

Observed cord blood concentrations 2

Simulated C__ > 2.66 mg/L (median, range) 2 1.29 (0.79-2.63) mg/L
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Figure |.Workflow of p-PBPK model development. Adapted from De Sousa Mendes et al. '
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Ex vivo dual-side Placental PerfUSion experiments Figure 4. Simulations of maternal and fetal exposure via a p-PBPK modeling approach and compared

with 3" trimester pharmacokinetic data from the PANNA network and the IMPAACT group %3

* Placental transfer of dolutegravir (4 pg/mL) was studied by performing bi-directional

ex vivo dual-side perfusions, using a closed-open set-up Conclusion & Future perspectives

* Intact cotyledons of human term placentas were selected and the fetal and maternal | [ BIeIlLESr eI e fo RS g S ) el g1 e gy - REIOR T FTE el M@ 1ol o) LT L MLt P T

circulations were re-established within 60 minutes after deliver : : :
Y * Scaled placental transfer data were incorporated into the established p-PBPK model

* Both circulations were sampled at specific time-points for 180 minutes : : L :
and simulations were able to adequately capture clinical dolutegravir

* HPLC-MS/MS analysis was performed to determine the dolutegravir concentrations o
pharmacokinetics

o/ AN | * The predicted fetal C,,, is above the EC90 for viral inhibition (0.064 ug/L) and may
T—ﬂ/

00 therefore have potential for fetal pre-exposure prophylaxis
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Figure 2. Schematic illustration of placental perfusion model.

In silico simulation of maternal and fetal drug exposure using ex vivo data

?5% O,
3% CO,

provides a tool to guide maternal dosing and ensure safety
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