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Results:  
Demographic and biological data are displayed in Table 1. The 
renal function estimations provided by the 6 equations were 
significantly different.  
Inclusion of renal function as a covariate influencing vancomycin 
clearance improved the fit for all 6 models. 
In the building group, the MDRD-based model best described the 
data (lowest AIC, 1593). The MDRDm, CG and JEL-based model 
were close, while the CKD-EPI and CKD-EPIm provided poorer fit 
(AIC of 1640, approximately, Table2). Biases (ME) were 
significantly different (p = 0.0025, Kruskal-Wallis test), while 
precisions (MSE) of population predictions were not significantly 
different between the six models (Table 2). Figure 1 shows the 
distribution of prediction errors (observed minus predicted 
concentrations) from the 6 models. 
In the validation dataset, predictive performances were not 
significantly different (Fig. 1b).  
In the final analysis, the six models also showed overall similar fit 
(Fig. 1c) and performance, but important differences were 
observed in parameter distributions (Fig. 2). The MDRD and 
MDRDm-based model showed higher values of the non-renal 
clearance parameter, while the CG, JEL, CKDEPI and CKDEPIm-
based models showed dominant renal clearance.  

Conclusion: In contrast with results previously reported for gentamicin1, the method used to estimate renal function has limited 

influence on PK modeling of vancomycin in elderly patients. Of note, the CKD-EPI equation was not a better covariate for 
vancomycin clearance than former estimation equations. 
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Methods: The NPAG algorithm was used to perform population PK analysis of vancomycin concentrations (n = 376) from 78 

elderly patients. Six pharmacokinetic models of vancomycin clearance were built, based on the following estimation equations: 
Cockcroft-Gault (CG), Jelliffe (JEL), MDRD, CKD-EPI (both in ml/min/1.73 m2), and modified MDRD and CKD-EPI equations (both 
in ml/min). Goodness-of-fit and predictive performances of the six PK models were compared in a building group (58 subjects) 
and a validation group (20 patients) using standard criteria (Akaike information Criterion – AIC, mean error (ME) and mean 
squared error (MSE) of prediction). Final analysis was performed with the whole dataset.  

Figure 1: Distributions of prediction errors [observed minus predicted concentrations] provided by the six vancomycin clearance models for  a) population 
predictions in the learning dataset ; b) individual predictions in the validation dataset and c) individual prediction in the entire dataset 

Figure 2:  Nonparametric joint distribution of clearance parameters for the CG, MDRD and CKDEPIm-based models estimated in the analysis of the entire dataset 
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Introduction: Vancomycin is a renally excreted drug and its body clearance is known to correlate with renal function. However, 

the renal function estimation equation that best predicts vancomycin clearance has not been established yet.  

Objective: To compare the ability of different renal function estimation equations: Cockcroft-Gault (CG), Jelliffe (JEL), MDRD, 

CKDEPI and modified MDRD and CKDEPI (MDRDm and CKDEPIm adjusted to individual body surface area) to describe vancomycin 
pharmacokinetics (PK) in elderly patients. 

Men/Women 41/37 

Age (years) 82.8 +/- 6.8 

Weight (kg) 62.7 +/- 12.2 

Serum creatinin (mg/dL) 1.15 +/- 0.8 

CrCl JEL (mL/min/1.73 m²) a 58 +/- 26 b 

CrCl CG (mL/min) a 52 +/- 23 b 

GFR MDRDm (mL/min) a 68 +/- 32 b 

GFR MDRD (mL/min/1.73 m²) a 70 +/- 33 b 

GFR CKD-EPIm (mL/min) a 61 +/- 24 b 

GFR CKD-EPI (mL/min/1.73 m²) a 64 +/- 24 b 

Table 1: Demographic and biological data of the 78 patients treated by 
intravenous vancomycin. (data are given as mean +/- SD) 

a n = 216;b p < 0.0001, Kruskal Wallis test 

Model AIC ΔOFV 
MEa 

(mg/L) 
MSEb 

(mg²/L²) 

2 CP 1650.3 / 1.58 181.72 

CG 1606.7 -45.6 -0.04 101.55 

CKD-EPIm 1643.6 -8.7 1.17 106.70 

CKD-EPI 1638.1 -14.2 1.13 114.92 

MDRDm 1593.4 -58.9 1.42 112.73 

MDRD 1591.8 -60.5 1.34 106.57 

JEL 1610.1 -42.2 -1.20 110.81 

Table 2: Goodness-of-fit and predictive performances (population prediction) 
of the six models in the learning dataset (N=58) 

a p= 0.0025; b p = 0.99 
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