Optimizing linezolid dosing through population pharmacokinetics in hematooncological patients with sepsis
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Introduction. Linezolid, an antimicrobial widely utilized in treatment of infections caused by Gram-positive pathogens, is typically given in one standard uniform dosing regimen of 600mg q 12h, notwithstanding its low therapeutic index.
Aims. Given considerable pharmacokinetic variability of linezolid and the uniformity of currently applied dosing regimens, this study aimed to develop a population pharmacokinetic model in hematooncological patients with sepsis to form an optimized dosing strategy and thereby improve attainment of PK/PD targets.
Methods. TDM data from hematooncological patients receiving linezolid for suspected or confirmed sepsis were analysed using nonlinear mixed-effects modelling. The resulting population PK model was used to simulate PK profiles under various dosing regimens via Monte Carlo simulations, enabling comparison of PK/PD target attainment rates.
Results. In total, 197 serum linezolid concentrations from 22 patients were included in the analysis. Patient age emerged as the covariate most strongly associated with linezolid pharmacokinetics. For a representative 59-year-old patient, the median age of the study cohort, the estimated Vd was 64.2 L and CL 12.1 L/h. Notably, linezolid clearance was reduced by 33% during the first four days of therapy. 

Discussion. In contrast to previous models emphasizing body weight and renal function, our analysis identified age as the principal determinant of linezolid clearance and distribution. Simulations confirmed that the likelihood of attaining target PK/PD parameters was enhanced upon age-scaled dosing, by administration of a loading dose and by administration of linezolid via continuous infusion using proposed nomograms.
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