Population pharmacokinetics of intravenous ampicillin in non-critical inpatients
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Introduction. Ampicillin remains a cornerstone of treatment for severe infections, yet pharmacokinetic (PK) data in non-critical hospitalized patients are scarce. Population PK (pop-PK) modeling may support individualized dosing and optimize therapeutic outcomes.

Aims. To develop a pop-PK model describing the pharmacokinetics of ampicillin administered as a 3 g intravenous infusion over two hours in non-critical hospitalized patients.

Methods. Fifteen inpatients receiving ampicillin were prospectively enrolled. Serial blood samples were collected during and after the infusion, yielding 75 observations. One- and two-compartment models with first-order elimination were tested. Covariates included age, weight, and renal function. NLM effects modeling was performed with Pmetrics. Model fit was assessed by goodness-of-fit plots, R², bias, and imprecision.

Results. A one-compartment model with first-order elimination provided the best fit, converging after 74 cycles. Individual observed-predicted plots yielded an R² of 0.983. Model bias was 0.008 and imprecision 5.27. Final parameter estimates (median) included an elimination constant of 0.8 h⁻¹, apparent central volume of distribution of 35.6 L, and absorption rate constant (Ka) of 1.04 h⁻¹. BSV was substantial (CV% 34–159). Renal function and body weight were significant covariates affecting clearance. The median trough concentration was 35.7±12 mg/L.

Discussion. The developed pop-PK model adequately described ampicillin pharmacokinetics in non-critical hospitalized patients and highlighted the influence of renal function and weight on clearance. These findings support the use of individualized dosing strategies in this population, although validation in larger cohorts is needed.
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