Population Pharmacokinetics of Cefotaxime in Serum and CSF of Children 
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Introduction. Bacterial meningitis and sepsis remain life-threatening conditions in children. Cefotaxime is commonly used empirically, but optimal paediatric dosing is unclear, particularly with respect to achieving adequate cerebrospinal fluid (CSF) exposure. The population pharmacokinetics (PopPK) of cefotaxime in the CSF has not been previously studied.
Aims. This study aimed to develop a PopPK model of cefotaxime in the serum and CSF of children. 
Methods. Serum and CSF samples for PK analysis were prospectively collected from 97 children aged 0 – 18 years admitted to the Royal Children’s Hospital, Melbourne. Unbound cefotaxime concentrations were quantified following ultracentrifugation using ultra performance liquid chromatography with mass detection. PopPK modelling, including covariate analysis, and Monte Carlo simulations to estimate CSF penetration were performed using NONMEM.
Results. A three-compartment model, including serum, CSF, and CSF peripheral compartments, best described the data. Population mean CL was 0.72 L/h and V was 2.57 L. The CSF-central intercompartmental clearance (QCSF) was 0.008 L/h. Creatinine clearance was a covariate on renal clearance, while total body weight influenced non-renal clearance. The model well described the time-courses of serum and CSF concentrations across a wide age range. The median CSF/serum AUC ratio was 9.2% for 50 mg/kg (max. 2 g) cefotaxime administered every 6h as a 3-min infusion.
Discussion. This is the first PopPK study to describe cefotaxime penetration into the CSF in children. The developed model can be used in the future in Monte Carlo simulations to guide dosing regimen selection and support empirical therapy, particularly in optimising cefotaxime exposure in CSF for treatment of meningitis.
