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Abstract

Phenobarbital is one of the main antiepileptic drugs in developing countries. This drug
has narrow therapeutic index and there is considerable variation between patients. Dose
adjustment based on therapeutic drug monitoring is required to assess efficacy and safety. The
aims of the study were develop a population pharmacokinetic model to estimate the
pharmacokinetic parameters and factors influencing phenobarbital pharmacokinetics in epileptic
patients. The population pharmacokinetics of phenobarbital was evaluated from 265 clinically
routine phenobarbital concentrations of 164 patients at Prasat Neurological Institute. The data
were analyzed using nonlinear mixed-effects modeling. The model was analyzed using one
compartment model with first-order absorption and elimination. First-order conditional estimation
method with interaction was used for parameter estimation. Covariate models were built using
stepwise forward addition and stepwise backward elimination. Interindividual variability (11V) and
residual unexplained variability (RUV) were estimated using a proportional model. Model
validation was performed using 1000 bootstrap runs. The final population estimates of apparent
oral clearance (CL/F) was 0.224 L/h, apparent volume of distribution (V4/F) was 23.0 L and
absorption rate constant (K,) was fixed to 1.33 h.” Body weight (BW) and valproic acid (VPA)
were significant covariates on CL/F as follows: CL/F (L/h) = 0.2240 x (1 + 0.0105 x (BW - 57))
x (1 = (0.2290 x VPA)). The IV of CL/F and RUV (%CV) were 19.52% and 24.15%,
respectively. The 95% confidence intervals of final model were similar to the range obtained
from bootstrap approach that confirmed the reliability and stability of final model. The model
obtained from this study can be used to design the appropriate dosage regiment of

phenobarbital in epileptic patients.

Keywords: epilepsy, phenobarbital, population pharmacokinetics, nonlinear mixed-effects

modeling
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Final model Bootstrap analysis
Parameter Estimated value 95% CI* Median 95% CI

CL/F (L/h) 0.224 0.212, 0.236 0.224 0.212, 0.236
V4/F (L) 23 3.6,424 241 222,704
K, (h'1) 1.33 (fixed) - 1.33 (fixed) -
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IIV for CL/F (%CV) 19.52 14.70, 23.37 19.18 14.32, 23.04
RUV (%CV) 2415 21.02, 26.91 241 20.98, 26.87

% coefficient of variation (%CV) = sqrt(ETA of estimate) x 100, *95% CI| = parameter estimate * (1.96 x

standard error), **95% CI wuudd LWesiTud nan 2.5 uaz 97.5 vad parameter estimate NI bootstrap
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