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Comparison of predictive accuracy and clinical applicability among four vancomycin individualized dosing
tools

CHEN Shu', LU Yanqin', SHEN Yun®, CAO Chang', PAN Kunming"*,LI Xiaoyu"*,LYU Qianzhou' *(1. Dept. of
Pharmacy, Zhongshan Hospital, Fudan University (Xiamen Branch) , Xiamen 361016, China; 2. Dept. of
Pharmacy, Zhongshan Hospital, Fudan University, Shanghai 200032, China)

ABSTRACT OBJECTIVE To compare the predictive accuracy and clinical applicability of four vancomycin individualized
dosing tools (SmartDose, ClinCalc, Gulou, Pharmado) and provide a basis for rational clinical medication use. METHODS A
retrospective cohort study was conducted, enrolling 479 adult patients who received vancomycin therapy and underwent steady-state
trough concentration monitoring in Zhongshan Hospital, Fudan University (Xiamen Branch) from January 1, 2022, to June 30,

2024. The predictive accuracy of each tool was evaluated using
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indicators, such as mean error (ME), mean absolute error
(MAE) , mean percentage error (MPE) , mean absolute
percentage error (MAPE) , the proportion of patients with an
absolute percentage error (APE) of less than 30%, the 95%
limits of agreement, and the overall relative percentage
difference between predicted and measured values. Using
indicators such as accessibility, patient management, and
recommendation of multiple treatment options, the clinical

applicability of the tools for all patients was evaluated; using
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the discrepancy in accuracy between the predicted and actual measured blood drug concentrations as an indicator, the clinical
applicability was assessed for patients in different renal function subgroups (hyperfunction, normal, mild impairment, moderate
impairment, and severe impairment). RESULTS In terms of accuracy, SmartDose demonstrated the best overall performance with
an MAPE of 46.40% and a proportion of APE <30% (46.56% ). Bland-Altman analysis indicated that SmartDose had the smallest
overall relative percentage difference ( —7.25%), although the 95% limits of agreement were broad for all tools, with differences
between the upper and lower limits exceeding 200%. In terms of applicability, all four dosing tools were freely accessible and
demonstrated good availability; SmartDose and Pharmado provided the most comprehensive solutions, offering features such as
patient management, multiple regimen recommendations, and drug concentration-time curve plotting. Stratified analysis based on
renal function revealed that Pharmado showed optimal prediction for hyperfiltration patients (mean difference: 0.11 mg/L).
SmartDose and ClinCalc showed relatively better performance in normal and mild renal impaiment (mean difference: 0.37, 0.51
mg/L and —1.13, —1.33 mg/L, respectively). SmartDose performed best in moderate renal impairment (mean difference: —2.60
mg/L). Pharmado and Gulou had smaller prediction biases in severe renal impairment (mean differences: 1.52 mg/L and —0.23 mg/L,
respectively). CONCLUSIONS The four individualized dosing tools demonstrated limited accuracy in the initial prediction of
vancomycin concentrations. Among them, SmartDose demonstrates the highest overall prediction accuracy and possesses
comprehensive clinical management features. It is recommended that Pharmado be preferred for patients with renal hyperfiltration;
SmartDose or ClinCalc can be used for patients with normal or mildly impaired renal function; SmartDose is recommended for
patients with moderately impaired renal function; Pharmado or Gulou may be considered for patients with severely impaired renal
function.

KEYWORDS vancomycin; individualized dosing tools; therapeutic drug monitoring; plasma concentration; renal function; plan
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