Beneath the Surface – subcutaneous drug delivery in infancy
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Introduction. The subcutaneous (sc) route is rarely used for neonates (particularly preterm neonates) due to limited sc tissue stores and altered vascularity. It does, however, have benefits including avoiding need for secure intravenous (iv) access and enabling home administration. Furthermore, for certain parenteral medications it offers a superior PK profile compared with iv dosing, with more sustained drug exposure due to rate-limiting absorption from the subcutaneous depot. Enoxaparin, a low molecular weight heparin, is one such medication, and is given sc to preterm infants.
Aims. To quantitate the absorption, distribution and elimination of enoxaparin following sc administration to infants.
Methods. Enoxaparin dose and anti-Xa concentration data were extracted from pathology and the electronic medical record for patients meeting inclusion criteria between 2014 and 2024.
The PKPD relationship will be assessed using non-linear mixed effects modelling (NONMEM®) to systematically quantitate the relationship between dose and concentration, including impact of covariate relationships such as postnatal age, body size and organ function or impairment.
Results. Forty-six (46) infants received a total of 2604 inpatient administered enoxaparin doses. Of these infants, 54% were premature (gestational age < 37 weeks) at birth, 37% received their first dose during the neonatal period (postnatal age < 28 days), and 48% received their first dose at postmenstrual age < 44 weeks. The median weight at the first dose was 4.03 kg (range: 1.36-9.6). Interim pharmacometric analysis supports a 1 compartment model, with further work ongoing to determine the best covariate model for this population.
Discussion. This study of enoxaparin PK includes a higher proportion of premature infants than previously published, and includes sc administration in early neonatal life. The proposed analysis will increase precision in sc dosing in premature neonates and will aid novel drug trials in neonates and infants for dose identification and optimisation. 
