Clinical trial simulation to explore AUC-guided vancomycin dosing
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Introduction. Vancomycin dosing is often adjusted using trough-guided therapeutic drug monitoring (TDM). In Auckland, routine care changed from empirical trough-guided TDM to AUC-guided dosing supported by the Bayesian forecasting tool NextDose. To inform such practice, a clinical trial simulation (CTS) tool that reflects both exposure and ward-level execution—initial dosing, sample timing, delayed or omitted doses, missing samples, and attrition—is needed.
Aims. To develop a CTS tool for AUC-guided vancomycin dosing in Auckland, and to benchmark simulated covariates, AUC24 exposure, and execution events against selected clinical anchors.
Methods. Virtual patients (N = 200) were sampled from a local Auckland vancomycin covariate database of more than 3,800 treated patients. The CTS was implemented in R, NONMEM, and Wings for NONMEM. Initial dosing followed the local New Zealand pathway, using 25 mg/kg and a Cockcroft-Gault creatinine clearance nomogram before first sampling. Bayesian target concentration intervention began after at least one concentration observation and targeted AUC24 = 500 mg·h/L. Execution events were generated using prespecified probabilities for comparison with clinical data.
Results. The CTS reproduced key cohort anchors and exposure patterns. Empirical initial dosing produced broad early AUC24 exposure, with 49.2% within 400–600 mg·h/L. Bayesian feedback narrowed exposure around the target, and final target-window attainment increased to 94.1% (Table 1).
Table 1. Selected clinical anchors and CTS outputs; median [5th, 95th] or %. Early/later AUC24 = before/after Bayesian feedback over ~7 days.
	Anchor
	Auckland AUC-guided cohort (N=200)
	CTS (N=200)

	Age, years
	55 [10, 82]
	49 [13, 80]

	Weight, kg
	79 [30, 131]
	77 [43, 126]

	Serum creatinine, micromol/L
	73 [33, 211]
	71 [31, 203]

	Female; paediatric
	42.5%; 7.5%
	45.5%; 7.5%

	Early AUC24, mg·h/L
	550 [306, 766]
	570 [354, 870]

	Later AUC24, mg·h/L
	522 [357, 733]
	491 [409, 590]


Discussion. This CTS tool supports future testing of dosing and sampling strategies; execution events are retained so that ward-practice effects can be evaluated against the completed clinical dataset.
