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Abstract

Recent studies have shown that serum cystatin C is a better marker for measuring the 
glomerular filtration rate (GFR) than the conventional method using serum creatinine 
concentration. The purpose of this study is to evaluate the clinical application of serum cystatin 
C as a marker of GFR in order to determine the initial dosage of arbekacin, an antibiotic 
primarily excreted via the kidneys. In this study, the predictability of serum arbekacin peak and 
trough concentrations were investigated using the population mean method based on the 
estimated GFR values using the serum creatinine and cystatin C concentrations.

Ninety-five patients treated with arbekacin for MRSA infection were divided into 3 groups 
according to their GFR values estimated by the serum cystatin C concentration as follows: 
normal to mild (GFR > 70 mL/min, n=40), moderate (30 ≦ GFR ≦ 70 mL/min, n=41) and 
severe (GFR < 30 mL/min, n=14) renal impairment. The mean GFR (± SD) of 95 patients 
predicted by serum cystatin C concentration (64.6 ± 30.6 mL/min) was significantly lower 
(P<0.001) than that of predicted by serum creatinine concentration (77.4 ± 43.9 mL/min), and 
the bias of prediction (difference of mean prediction error, ME) of the serum arbekacin 
concentration using the estimated GFR based on the serum cystatin C concentration were 
significantly less biased at the peak and trough concentrations in comparison to those 
determined using the serum creatinine concentration. The accuracy of prediction (difference of 
the mean absolute error, MAE) using the serum cystatin C concentration were significantly 
better than that of serum creatinine in the both serum peak and trough concentrations of the 
moderately decreased GFR patients. However, there were no significant differences in the 

MAE of normal to mild and severe renal impaired patients. These results suggest that serum 
cystatin C is a useful marker of GFR for determination of the initial dosage of arbekacin, 
especially in patients with moderate impairment of kidney function. 

The improvement of prediction error by cystatin C was marked in the trough concentration 
rather than the peak concentration of arbekacin. The multivariate analysis for ME of peak 
arbekacin concentration indicated that the weight and BUN/Cr are recognized as the factor of 
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prediction error, suggesting the importance of the precise evaluation of the distribution volume. 
The correction using the ideal body weight for the obesity (25≦BMI) patients improved the 
prediction precision of peak arbekacin concentration. These results suggested that the precise 
evaluation of the distribution volume for obesity using ideal body weight is necessary for the 
accurate the initial dosage of arbekacin.

Taken together, the results of the current study established an initial dose setting method of 
arbekacin using cystatin C for evaluation of GFR and the ideal body weight for correction of 
body weight. 

Key word: cystatin C, arbekacin, creatinine, glomerular filtration rate, initial dose setting, 
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Fig. 1.  Correlation between the calculated and predicted arbekacin peak blood concentrations 

using the estimated GFR based on the creatinine and cystatin C concentrations. 
 

The GFR values were estimated based on the serum creatinine (Cockcroft-Gault equation) and cystatin C (Sjöström equation) 

concentrations (n=95). Closed circles: creatinine,  y = 0.63x + 2.92 (r2=0.53, P<0.0001), Open circle: cystatin C, Sjöström 

equation : y = 0.63x + 3.22 (r2=0.56, P<0.0001). 
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Fig. 2.  Correlation between the calculated and predicted arbekacin trough blood 

concentrations using the estimated GFR based on the creatinine and cystatin C concentrations. 

 
The GFR values were estimated based on the serum creatinine (Cockcroft-Gault equation) and cystatin C (Sjöström, Hoek and 

Grubb equation) concentrations (n=95). Closed circles: creatinine, y=0.72x + 0.38 (r2=0.64, P<0.0001), Open circle: cystatin C, 

Sjöström equation : y=0.88x + 0.25 (r2=0.89, P<0.0001). 

 

 

Table 1.  The bias and accurate of prediction and predictability the peak and trough blood 

concentrations of arbekacin based on the estimated GFR using the creatinine and cystatin C 

concentrations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The GFR values were estimated based on the serum creatinine (Cockcroft-Gault equation) and cystatin C (Sjöström equation) 

concentrations (n=95). ME:mean prediction error, MAE: mean absolute error, RMSE: root mean squared prediction error, 95% 

C.I.: 95% confidence interval. !ME:ME of creatinine - ME of cystatin C, !MAE: MAE of creatinine - MAE of cystatin C. 
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Table 2.  The relative predictive efficacy of the arbekacin peak blood concentrations based on 

the estimated GFR using the creatinine and cystatin C concentrations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ME:mean prediction error, MAE: mean absolute error, RMSE: root mean squared prediction error, 95% C.I.: 95% confidence 

interval . ME: ME of creatinine - ME of cystatin C, MAE: MAE of creatinine - MAE of cystatin C. 
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Table 3.  The relative predictive efficacy of the arbekacin trough blood concentrations based on 

the estimated GFR using the creatinine and cystatin C concentrations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ME:mean prediction error, MAE: mean absolute error, RMSE: root mean squared prediction error, 95% C.I.: 95% confidence 

interval . ME: ME of creatinine - ME of cystatin C, MAE: MAE of creatinine - MAE of cystatin C. 
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Fig. 3.  Correlation between the calculated and predicted arbekacin peak blood concentrations 

using the estimated GFR based on the TBW divided by BMI. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The GFR values were estimated based on the Sjöström equation (cystatin C). TBW:total body weight. BMI 18.5 : y = 0.71x + 

4.01 (r2=0.64, P<0.0001), 18.5 BMI 25 : y=0.61x +2.98 (r2=0.62, P<0.0001), 25 BMI : y=0.44x + 4.57 (r2=0.49, 

P<0.0001). 
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Fig. 3.  Correlation between the calculated and predicted arbekacin peak blood concentrations 
using the estimated GFR based on the TBW divided by BMI. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The GFR values were estimated based on the Sjöström equation (cystatin C). TBW:total body weight. BMI 18.5 : y = 0.71x + 
4.01 (r2=0.64, P<0.0001), 18.5 BMI 25 : y=0.61x +2.98 (r2=0.62, P<0.0001), 25 BMI : y=0.44x + 4.57 (r2=0.49, 
P<0.0001). 

25

20

15

10

5

0

25

20

15

10

5

0

25

20

15

10

5

0

2520151050 2520151050 2520151050

y = 0.4352x + 4.5686
R2 = 0.486

y = 0.6121x + 2.9776
R2 = 0.622

y = 0.7056x + 4.0092
R2 = 0.638



− 114 −

Fig. 4.  The influence of the correction using IBW for correlation between the calculated and 

predicted arbekacin peak blood concentrations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The body weight were corrected by IBW in 25 BMI patient. The GFR values were estimated based on the Sjöström equation 

(cystatin C). TBW:total body weight. IBW:ideal body weight., Open circle: TBW y=0.44x + 4.57 (r2=0.49, P<0.0001), Closed 

circles: IBW, y=0.57x + 4.74 (r2=0.49, P<0.0001). 

 

Table 4.  The relative bias and accurate of prediction the peak blood concentrations of 

arbekacin based on the estimated GFR using the TBW and IBW. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The GFR values were estimated based on the Sjöström equation (cystatin C). ME:mean prediction error, MAE: mean absolute 

error, RMSE: root mean squared prediction error, 95% C.I.: 95% confidence interval. !ME:ME of IBW - ME of TBW, !MAE: 

MAE of IBW - MAE of TBW. 
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