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Carbamazepine has a low therapeutic index, therefore requiring careful dosing 
and monitoring. The most appropriate model for Thai epileptic patients estimates the 
clearance based on the following equations: CL/F(L/hr) = 0.165 × dose(mg/d)0.41 × 
TBW(kg)0.11 ×1.25VPA × 1.18PHT × 1.27PB. Implementation of this pharmacokinetic calculation, 
hence dosing via a computer-based program would help clinicians to have more confidence 
on assigning optimal doses for the patients.

The aim of this study was to develop a computer-based program for predicting 
steady-state serum carbamazepine concentrations and doses for Thai epileptic patients and 
to evaluate its performance in comparison with routine carbamazepine dosing. 

A computer-based program was developed based on Microsoft Access®. Ninety 
epileptic patients were recruited and randomly assigned into 3 groups; the first group was a 
routine carbamzepine dosing group, the second group was a computer-based program using 
dose-guided steady-state concentrations, the third group was a computer-based program 
using concentration-guided doses. Blood samples were collected and analyzed following 
carbamazepine dosing for at least 6 weeks. Predictive performance, root mean square error 
(RMSE) and mean error (ME) were evaluated. Steady-state carbamazepine concentrations 
(Css) obtained from the patients were compared among the three groups.  A cut-point of Css 
at > 8 g/mL was also used in relation to carbamazepine adverse drug reactions (ADRs). 

Good predictive performance (ME and RMSE) were found among the computer-
based groups (0.177 g/ml and 1.549 g/ml for the second group, 0.172 g/ml and 1.465 

g/ml for the third group). The computer-based groups was showed lower Css than the first 
group (7.04  2.12 and 7.25  2.19 vs 8.55  2.5 g/mL respectively, p = 0.02).  In addition, 
47.6% of patients in the first group as compared with the computer-based groups (26.2% and 
26.2%) had Css > 8 g/mL. Of this 47.6%, 52.2% experienced ADRs, which was greater than 
those of the computer-based groups (17.4% and 30.4%). 

In conclusion, A computer–based program for predicting carbamazepine 
concentrations and doses can be used for designing dosage regimen in Thai epileptic 
patients.
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