Leveraging Pharmacometrics to Bridge Evidence Gaps in Lactation Pharmacology
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Introduction. The World Health Organisation recommends exclusive breastfeeding for infants for the first 6 months of life. In fact, for many lactating women, especially in low- and middle-income countries, breastfeeding remains the only acceptable, feasible, affordable, sustainable and safe nutritional option for infants. However, over half of breastfeeding mothers require medications during lactation, and for many drugs, evidence on breastmilk transfer and infant safety is lacking. Clinical studies in this population are often ethically and logistically challenging. This knowledge gap contributes to uncertainty and inconsistent guidance for clinicians and patients.
Aims. To demonstrate how pharmacometric modelling can quantify drug exposure in breastfed infants and support evidence-based risk-benefit assessments and dosing in lactating women.
Methods. We use case studies from three major programs—MPRINT, ConcePTION, and the MILK project—that apply population pharmacokinetic models, and physiologically based pharmacokinetic (PBPK) models, to quantify exposure of drugs in breastmilk and estimate dose and exposure in breastfed infants. Models are built using available maternal plasma and breast milk pharmacokinetic data, infant plasma data, breastmilk composition, and infant physiology.
Results. Through specific examples, we show how modelling approaches can estimate drug transfer into milk, infant plasma levels, and potential pharmacologic effects. These outputs can be used to inform labelling decisions and provide clearer guidance for clinical decision-making in lactating women.
Discussion. Pharmacometrics analyses enable more robust, and mechanistically based predictions where clinical data are sparse (which is usually the case for breastfeeding women). We demonstrate how modelling can support regulatory and clinical decisions, guide safe medication use in breastfeeding, and reduce reliance on precautionary drug avoidance in lactating women.
