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 Carbamazepine is a medicine for several indications. It has a narrow therapeutic 
index, therefore requiring serum drug level monitoring, which is an invasive blood sampling 
technique and expensive. The objective of this study was to develop a new technique for 
serum carbamazepine concentration screening from linear equations between correlation 
among serum carbamazepine concentrations and nailfold parameters (arterial or venous loop 
diameter and tortuous index). It was studied in 60 patients after receiving monotherapy of 
carbamazepine in 1st and 2nd month. Patients were divided into 2 groups, first 40 patients 
providing data for correlation and regression equations and another 20 patients providing test data 
for prediction of serum carbamazepine concentrations. Predictive performance was carried by 
testing mean error ME) and root mean square error (RMSE). 
 The results were found 11 equations which showed statistical significance of correlation. 
However, after be analyzed by predictive performance test, good predictive performance was 
established in 4 equations which showed not only close concentrations among predictive and 
laboratory results, but also ME,  RMSE within 95% confidence interval as follows:  

1. concentration in 2nd month = (-2.400 x arterial loop changing from baseline in 
2ndmonth )+4.758 R= -0.406, R2 = 0.165, ME = -0.70, RMSE = 1.67)

2. concentration in 2nd month = (-1.490 x venous loop changing from baseline in 
2ndmonth)+5.387 R = -0.383, R2= 0.147, ME = -1.13, RMSE = 1.99)

3. concentration in 2nd month = (-0.860 x arterial loop in 2ndmonth) + (0.649 x body 
mass index)- 1.038 R = 0.507, R2= 0.257, ME = -0.82, RMSE = 2.56)

4. concentration in 2nd month = (-19.515 x log arterial loop in 2ndmonth)+(0.652 x 
body mass index)+9.677 R = 0.521, R2= 0.272, ME = -1.34, RMSE = 2.59
 The predictive performance of equation number 1 was the best of all 4 equations with 
the lowest ME and RMSE and prediction of serum carbamazepine concentrations was close to 
35% of the laboratory concentrations with error range within 3 μg/ml. 
 Furthermore, tortuous index increased in the first and second month with statistical 
significance when compared before taking medicine (p= 0.002 and <0.001)  
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