6 R

PBPK modelling and simulation on lactation
related drug exposure

Julia Macente

julia.macente@kuleuven.be

/ initiative ConcePTION grant no.

f * /im|\ }?ré%\g%\{.: The research leading to these results has received support from the EU/EFPIA Innovative Medicines Initiative [2] Joint Undertaking ‘ O | l ‘ e P | | O N
e p I a \ > initiative ConcePTION g 821520. The contents reflect the ConcePTION project’s view and not that of IMI/EU/EFPIA.




) Outline

* Understanding Physiologically-based pharmacokinetic (PBPK) models
* Workflow for developing lactation and infant PBPK models

e PBPK-based simulations of concentrations in human milk for 10 model
drugs

* Conclusions and futures perspectives

f e /iml\ 'rrr'éfi\w’cqnt'\\é: The research leading to these results has received support from the EU/EFPIA Innovative Medicines Initiative [2] Joint Undertaking ‘ O I I ‘ e P | | O N
e p I a N . initiative ConcePTION grant no. 821520. The contents reflect the ConcePTION project’s view and not that of IMI/EU/EFPIA.




) Risk related to medication and breastfeeding

< 5 percent of approved drugs have human lactation
b 'I.;?I data (wang et al., 2017);

Insufficient information to support the medication
safety for pediatrics during lactation

1 in 4 women use @

medication during
breastfeeding

Risk :
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6 concepTioN

ConcePTION is a private and public partnership that
aims to generate information about the use of medicines
during pregnancy and breastfeeding.

imi.europa.eu/projects-results/project-factsheets/conception
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https://www.imi.europa.eu/projects-results/project-factsheets/conception

Non-clinical platform for predicting milk and infant exposure to maternal medication

In vitro cell
culture models Physiologically-based
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In vivo animal models

Model validation is currently ongoing. Once
; : : PBPK model validation is complete, in vivo
NSl ) animal studies and clinical lactation studies
' )i may no longer be necessary.

Maternal systemic exposure
Maternal milk exposure
Piglet systemic exposure

Ty M/P ratio predictions for either pathway will be
/
@ n vitro/in silico pathway compared to available human data (e.g. M/P
@ In vivo pathway ratio) to validate the models towards
verification.

Most of the figures in this Eresentation were created with Biorender.com. Adapted from Nauwelaerts N, Deferm N, Smits A et al. A comgrehensive review on non-clinical methods to study transfer of
medication into breast milk — ,
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Top-down (popPK)

Observed data (clinical
concentration data)

Pharmacokinetic
information and builds
a model that fits the

data. Physicochemical properties/drug-

specific data (e.g., logP, molecular
weight, solubility, ADME...);
system data/ physiological data
(e.g., organ volume, blood flow..)

Bottom-up (PBPK)
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PBPK models can inform safety during lactation

Physiologically-based pharmacokinetic (PBPK) model
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PBPK models can inform safety during lactation

Physiologically-based pharmacokinetic (PBPK) model Graldose
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Model compounds
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Workflow for lactation PBPK model development
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PBPK model performance for adult healthy volunteers
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PBPK Prediction of Milk-to-Plasma Ratio
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were comparable with
reported literature values
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The points represent the M/P ratio predicted by the
lactation PBPK model and the solid line represents the
M/P range reported in the literature.
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Comparison between prediction and clinical observed data for milk
Levetiracetam (Keppra®)
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Clinical observed data after maternal oral administration of 1500 mg/day (Dinavitser et al., 2020)
Figure (B) shown the data with the y-axis on a log scale.
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Predicted Relative Infant Dose (%) Predicted Relative Infant Exposure (%)
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#°) Conclusions and future perspectives

v'Lactation PBPK models can predict the drug concentration in human
milk and guide infant risk assessment in cases of maternal medication;

v’ PBPK-based simulations are expected to inform product labelling in
medication use during lactation (applying EMA qualification/opinion);

“IMI ConcePTION Work Package 3 is seeking European Regulator's support of this innovative non-clinical
platform for reliable prediction of medicine concentrations in human milk along with systemic exposure in infants. ”

v Future and ongoing efforts will implement in vitro permeability

coefficients across the blood — milk barrier
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the ConcePTION consortium. This presentation only reflects the
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