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Abstract

Phenyton is @ commonly used anticonvuisant for prophylaxis and treatment of generalized and/or partial seizures.
Therapeulic drug monitoring of phenytoin 1s usually required owing to its narrow therapeutic range and ngn-linear
pharmacokinetics The study objectives were to assess pharmacokinetic parameter values used in dosage
adjustment of phenytoin in Thai patienis with epilepsy and to compare the predictive performance between
Michaelis - Menten {MM)} and Bayesian method. This study was a retraspective analytical study. The data was
callected from epileptic oul-patients who were treated with oral phenytoin at Buddhachinara) hospital, Phitsanuiok
frcm 1995 to 2007 The patients were more than 4 years of age and two separale steady-state serum phenytoin
concentiations fat least 2 weeks after the dose) measured on two different daily dosages were availabie from
each patient. The MM equation was used to delermine the individual Km and Vmax in each patient, which were
then used to calculaie the ideal dose far the targel fevel ot 15 mg/L. The predicted doses for the same target level
cbtained from MM and Bayesian method based on one last measured phenytoin level were compared to (he ideal
dose. The predictive performance of two methods was compared by mean prediction error (ME) for bias and root
mean squared error {(RMSE) for precision. There were 27 patients subjected to the analysis, 14 were male and 13
were female. The average Km and Vmax values of patients were 11.86 £ 16.59 mg/L and 9.11 + 3.96 mg/kg/day,
respectively. The prediction bias 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 instances, the Java program (Bayesian method) using Km
of 4.44 mg/L and Vmax of 7.22 mg/kg/day {from Sheiner &Beai, 1980) compared with Km of 8.28 mg/L and Vmax
of 7.80 mg/kg/day (from Chanaweong et al., 2002) provided ME of -3.02 mg/day (95%Cl, -15.07, 9.03) v5. -4.56
mg/day (95%Cl, -15.57, 6.45} and RMSE of 4.38 mg/day (95%CI, 1.88, 10.21) vs. 6.22 mg/day (95%C1, 2.87,
13.50) respectively. The MM method when compared to the Bayesian method in the same case, was associated
with the greater change in ME, 1.65 mg/day (95%CI, -15.54, 18.83} vs. 7.80 mg/day (35%CI, -18.58, 34.38) and In
RMSE, 4 88 mg/day (95%CI, 2.17, 10.96} vs. 6.76 mg/day (95%ClI, 3.52, 12.97), respectively. In conclus.on, the
Bayesian method provided good predictive performance for phenytoin dosing in a wide range of Km and Vmax.
The MM method has similar predictive performance. however, i can give overestimaled doses if inappropriate

Km values are used.
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