Population pharmacokinetics of vancomycin for dosing in obese adults
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Introduction. Vancomycin therapeutic drug monitoring (TDM) targets an AUC 400–600 mg·h/L, with maintenance doses of 15–20 mg/kg total body weight (TBW) every 8–12 h. However, in obese patients, applying this regimen often results in overexposure, and clear guidance on individualized dosing regimens has not been provided.
Aims. To develop a population PK (popPK) model of vancomycin and propose optimal dosing for obese patients.
Methods. Data were retrospectively collected from adult patients who underwent vancomycin TDM at Seoul National University Bundang Hospital (2020–2024). PopPK analysis evaluated one- and two-compartment models (NONMEM v7.5.1). Interindividual variability was modelled exponentially, residual variability was evaluated with proportional, additive, and combined error models. Potential covariates included comparison of body size descriptors (TBW and lean body mass (LBM) by Boer formula), along with demographic and laboratory variables. The final model was evaluated by objective function value, goodness-of-fit (GOF) plots, prediction-corrected visual predictive check (pc-VPC), and nonparametric bootstrap. Simulations were performed to explore optimal dosing regimens in obese patients, the probability of target attainment (PTA, AUC24 400–600 mg·h/L) and probability of toxicity (PTOX, AUC24 ≥ 600 mg·h/L) were evaluated across body mass index (BMI) 20–45 kg/m2.
Results. A total of 1,461 patients with 3,583 concentrations were included. Vancomycin PK was best described by a two-compartment model with first-order elimination and a proportional error model. Population estimates for CL, central V (V1), intercompartmental CL (Q), and peripheral V (V2) were 4.13 L/h, 37.4 L, 3.94 L/h, and 22.0 L, respectively. In obese patients, LBM was identified as the most informative body size descriptor for CL, V1, and V2. The final model showed good agreement with observed data in GOF plots and pc-VPC, with parameter stability confirmed by bootstrap. Optimal regimens were 13–15 mg/kg LBM every 8h and 19–24 mg/kg LBM every 12h in BMI 30–45 kg/m2. Compared with previously suggested regimens (PTA 24.2%, PTOX 68.5%), the proposed regimens improved PTA (42.8%) and reduced PTOX (25.1%).
Discussion. PopPK simulations suggest that LBM-based vancomycin dosing regimens are preferable for obese patients, improving target AUC attainment while minimizing the risk of toxicity.
