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Abstract 

Phenytqln IS a r,r:mmonly used ar\ticonvulsant for prophylaxis and treatment of generaiired andlor part~al seizures 

Therapeut~c drug monitoring of phenytoin IS usually ~equired owing to its narrow therapeutic range and non-lrnear 

pharmacokinet~cs The study oblectives were to assess pharmacokrnetic parameter values used in dosage 

adjustment of phenyto~n In Thai pat~ents with epilepsy and to compare the predlctlve performance bztween 

M~chaelis - Menten (MM) and Bayeslan method. This study was a retrospective analytical study The data was 

collected from epileptic oul-pat~ents who were treated with oral phenytoin a1 Buddhachinara] hospital, Phitsanulok 

frcm 1995 to 2007 The patlents were more than 4 years of age and two separate steady-state serum phenytoin 

concentrations !at least 2 weeks after the dose) measured on two different dally dosages were available from 

each patient The MM equation was used to delerm~ne the lndiv~dual Km and Vmax In each patient, which were 

then used to calculaie the ideal dose for the target level ot 15 mg/L. The predicted doses for the same target level 

obtained from MM and Bayesian method based on one last measu~ed phenytoin level were compared to the ideal 

dose. The predictive performance of two methods was compared by mean prediction error (ME) for bias and root 

mean squared error (RMSE) for preclslon. There were 27 patients subjected to the analysis, 14 were male and 13 

were female. The average Km and Vmax valiles of patients were 11.86 ? 16.59 mglL and 9.1 1 2 3 96 mglkglday, 

respectlveiy. The prediction blas of the Bayesian method was mostly low and was slightly changed in the range ?f 

population Km and Vmax values used in this study For rnstances, the Java program (Bayesian method) using Km 

of 4.44 mglL and Vmax of 7.22 mglkglday (from Shelner 8Beai, 1980) compared with Km gf 9.28 mg/L and Vmax 

of 7.80 mglkglday (from Chanawong et al., 2002) provided ME of -3.02 mglday (95%CI, -15.07, 9.03) vs -4 56 

mglday (95%Cl, -1 5.57, 6-45) and RMSE of 4 38 mg/day (95%CI, 1.88, 180.21) vs. 6.22 rnglday (95%CI, 2.87, 

13.50) respectively. The MM method when compared to the Bayesian method In the same case, was associated 

wrth the greater change in ME, 1.65 rnglday (95"OCI, -1 5,534, 18.83) vs 7.90 mg/day (95%CI, -18.58. 34 39) and In 

RMSE, 4 88 mglday (95%CI, 2.17, 10.96) vs. 6.76 mglday (95%C1, 3.52, 12.97), respectneiy In conclus:on, the 

Bayesian method prov~ded good predictive performance for phenytoin dosing in a wide range of Km and Vmax. 

The MM method has s~m;!ar predictive performance. however, II can give overestimated doses ~f Inappropriate 

Km values are used 




