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Pharmacokinetics of medicines in pregnancy and breastfeeding

Although the placenta was thought to protect the fetus from harmful agents in maternal blood, “the thalidomide catastrophe in the 1960s made it evident that chemical compounds can cross the placenta and give rise to serious developmental toxicity” [1] (p. 364).  Thalidomide exemplifies the important effect of timing of medicine use: upper limb anomalies (absence of long bones) was associated with drug use at 27-30 days post-conception, while days 30-33 were associated with lower limb anomalies [2].  In addition to birth defects, another concerning aspect of maternal medicine use in pregnancy is the later development of cancer in the offspring; diethylstilboestrol (DES) is the best-known example [1]. DES was prescribed to pregnant women between 1941 and 1971 in an attempt to prevent miscarriage [3]. Daughters of women prescribed DES were found to be at increased risk of developing a rare vaginal cancer [4].

The pharmacokinetics of drugs taken during lactation is quite different from those taken during pregnancy. There is no risk of birth defects and drug transfer into milk depends on a number of factors, for example, drugs that are highly bound to proteins in the mother’s plasma will be less likely to transfer into milk, because only a small proportion of the drug is free to cross the alveolar epithelium [5]. When choosing medicines for breastfeeding women, the medicine with the higher protein-binding is always preferable [6]. Some medicines have such a large molecular weight that they do not enter milk; heparin is one example [5]. It also needs to be determined if the drug is absorbed from the gastro-intestinal tract (GIT). For example, antibiotics like gentamicin need to be given intravenously or intramuscularly to the mother because of poor GIT absorption and thus will be poorly absorbed by the infant’s GIT; most of the dose will be passed in the infant’s bowel motions [5].

Passage of medicines from maternal plasma to breast milk is a dynamic process – drugs are entering and exiting in an active manner [7]. So the level in breast milk will usually drop as the maternal plasma level drops and it is rarely necessary to suggest that women express and discard milk [7].  Drugs with shorter half-lives are preferred, as mothers’ plasma levels will drop more rapidly, and therefore there will be less drug transfer into milk.

Another factor to consider is the physiology of the infant/child. Will the drug need to be metabolised by the immature liver or kidneys of a preterm two kilogram infant? Or is the child a well-developed 15 kilogram toddler? Furthermore, is the infant totally reliant on breast milk for its nutrition – or is the toddler having only one breastfeed each day? It cannot be assumed that drugs that are not safe in pregnancy are not compatible with breastfeeding [8].  
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