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Introduction. Significant differences in the pharmacokinetic characteristics of gentamicin among neonates have been

observed across different patient populations. Most existing PopPK models for gentamicin in neonates are based on data from Caucasian populations, whose pharmacokinetics differ from other ethnic groups. 
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Aims. A population-specific pharmacokinetic model for the Malaysian neonatal population is essential to improve estimation and accuracy. 
Methods. Gentamicin PopPK was developed using Pmetrics with 232 routine steady-state trough and peak TDM observations from 116 neonates in the NICU. Model performance was assessed by comparing observed versus predicted concentrations (population and individual) and by examining weighted residual error plots. Accuracy and robustness were evaluated using numerical predictive checks (NPCs), while accuracy and precision were quantified by mean prediction error and root mean squared error (RMSE). A Bland-Altman plot was used to assess agreement and precision between predicted and observed concentrations.
Results. Gentamicin pharmacokinetics in neonates during the first week of life were best described by a one-compartment model with first-order absorption. Weighted residuals were evenly distributed across the concentration and time ranges, and the model provided accurate peak and trough concentration estimates.
Discussion. A population pharmacokinetic model describing gentamicin pharmacokinetics in Malaysian neonates was successfully developed. The model accurately characterizes gentamicin pharmacokinetics in neonates treated in the NICU, providing a valuable tool for clinical pharmacokinetic estimation in this population.
