The current landscape of neonatal population pharmacokinetic models 
Megan Clark1,2, Marcel Nold1,3,4, David Metz1,3,5, Carl Kirkpatrick2. Monash Children’s Hospital, Clayton, VIC, Aus1. Monash University, Parkville, VIC, Aus2. Monash University, Clayton, VIC, Aus3. Ritchie Centre, Hudson Institute, Clayton, VIC, Aus4. Royal Children's Hospital, Flemington, VIC, Aus5. 
Introduction. Neonates remain therapeutic orphans; that is, they are widely excluded from pharmacotherapy trials and as a consequence, up to 80% of medicines are used off-label1. Population pharmacokinetic (popPK) modelling is an ideal method to predict pharmacokinetics (PK) and dose requirement in neonates, whilst minimising the number of babies, and samples per baby, required for confirmation of PK.

Aims. To systematically review the use of popPK modelling to support posology in neonates, including covariate structures and maturation models where relevant.
Methods. Three databases (Medline, Embase, Scopus) were searched to identify popPK and PBPK modelling papers published since 2015 that include neonates in the experimental cohort. The initial search results (n=4866) underwent title-abstract screening. Those retained (n=1860) were screened by 2 reviewers for inclusion, resulting in the final dataset (n=353). Study demographics, covariate structures, variability (between subject, between occasion, and residual) and reporting details were extracted. 
Results. PopPK papers have been published at a consistent rate over the last decade. The final dataset comprised neonate-only models (42%), neonate-infant models (25%), and combined neonate-child and neonate-adult models (33%). Antimicrobials are investigated far more commonly than all other medication classes (53%). Allometry is employed frequently (83% on CL, 86% on V), whereas maturation and renal function parameters are applied less (63% and 33% on CL respectively). BSV on CL ranged widely from 0.068 to 207%CV (median 39%CV). All papers were analysed for their compliance with the PK reporting statement2 and appropriateness of evaluation methods3.
Discussion. Pharmacometric models support posology, and have common application of allometry, maturation and renal function.  Understanding the current popPK literature informing drug use in neonates, including the limitations and gaps, will support further work to optimise safe and effective medication use in this vulnerable population.
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