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[image: ]Introduction. Docetaxel is widely used for solid tumors but shows high pharmacokinetic (PK) variability, especially in elderly patients, likely due to age-related physiological changes. Characterizing its PK in this population may optimize efficacy and reduce toxicity.
Aims. To develop a population pharmacokinetic (PopPK) model of docetaxel in geriatric patients (≥60 years) with solid tumors. Methods A total of 122 patients was enrolled, and plasma
samples from 100 patients were analyzed. A published adult docetaxel PopPK model served as the structural model framework. A three-compartment model with 1st order elimination was implemented using nonlinear mixed-effects modeling (Pumas v2.4.1). Between-subject variability (BSV) was assumed log-normally distributed. Residual error was evaluated using additive, proportional, and combined error models. Covariates (age, sex, body surface area [BSA], albumin, bilirubin, α-acid glycoprotein, and genetic polymorphisms) were tested using stepwise forward inclusion (α = 0.05) and backward elimination (α = 0.001).
Results. A three-compartment model with proportional residual error best described docetaxel concentrations. Clearance (CL) was estimated at 4.06 L/h (95% CI: 0.008–7.98), markedly lower than reported adult values (18 L/h), indicating higher drug exposure in the elderly population. Covariate analysis identified BSA and bilirubin as significant predictors of clearance, reducing the objective function value.
Discussion. This study establishes a population PK model of docetaxel in geriatric patients, demonstrating substantially reduced clearance compared to adult populations. The significant influence of BSA and bilirubin on clearance highlights the need for individualized dosing strategies in elderly patients to optimize safety and efficacy. Acknowledgement. The authors are grateful to ICMR for funding this study (Grant #55/4/13/CARE-CP/2018-NCD-II )
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Parameter Estimate SE 95% CI

learance (L/h) 4.06 225 0.008 -7.98
‘olume of Central Compartment (L) 22.96 3.80 17.84-32.31
‘olume of Compartment 2 (L) 315.72 2.28e7 7.44 - 84461
‘olume of Compartment 3 (L) 93765 49362 581.84 - 2543.0
Inter-compartmental Clearance 1-2 (L/h) 1763 1093 2.44-24.34
Inter-compartmental Clearance 1-3 (L/h) 49.60 10.02 33.10 - 71.90
w
i1V on CL 2.004 451 0.001-8.28
IV on Q1-3 0773 021 0.15-1.03
IV on Q1-2 169 066 0.27-275
Proportional Efror (%) 0.45 0.03 0.38-0.52
BSA on CL 2.38 16.17 -3.89-8.21

Bilirubin on CL. 052 177 646-292




