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ABSTRACT

The study aim to describe the effectiveness of therapeutic drug monitoring (TDM) of
phenytoin and valproic acid in the control of seizures in adult patients. The data was
collected from Hospital Tengku Ampuan Rahimah, Klang. A total of 233 forms were
reviewed of which 98 patients are females and 135 of them are males. The patients’
demographics, renal profile and pharmacokinetics were analyzed to examine the pattern
correlation to phenytoin and valproic acid. The data was best describes by a one-
compartment model. The analysis has shown that there is a strong correlation between
total daily dose and clearance (L/day) in phenytoin polytherapy with R? value is 0.3031.
The mean of serum level, dose per kg and clearance of phenytoin monotherapy are (9.97
+ 7.02 mg/L), (6 £ 3.59 mg/kg) and (0.362 + 0.13 L/kg/hr) respectively. The mean of
serum level, dose per kg and clearance of patients on phenytoin polytherapy are (9.14
+6.67 mg/L), (5.5 + 4.18 mg/kg) and (0.36 =+ 0.147 L/kg/hr) respectively. The mean of
serum level, dose per kg and clearance of patients on valproic acid monotherapy are
(52.12 +£ 11.06 mg/L), (15 + 5.64 mg/kg) and (10.57 = 4.6 ml/kg.hr) respectively.
Meanwhile, the mean of serum level, dose per kg and clearance of patients on valproic
acid polytherapy are (38.49 + 8.93 mg/L), (16 + 6.03 mg/kg) and (11.68 + 4.66
ml/kg/hr) respectively. The COV value (more than 10%) has shown high inter-patient
variability in terms of pharmacokinetics. In short, the population pharmacokinetics of
hospitalized adults prescribed with phenytoin and valproic acid has high intra and inter-
patient variability in gender, races and drug therapy. Finally, it is necessary to monitor
the patients individually and regularly in order to avoid toxicities and achieve the

optimum level of therapeutic range.



CHAPTER 1

INTRODUCTION

1.1 Overview

Therapeutic drug monitoring (TDM) is a service aimed to provide the optimal level of
therapeutic effects and ensure the administered drugs are in their therapeutic range by
measuring the plasma concentration of drugs (Krasowski, 2011). In other words, TDM
is practiced to maintain the administered drugs from leading to the toxic range or give

the adverse effects.

As more of antiepileptic drugs are discovered, the effectiveness of drug need to be
considered (Boon et al, 2012). The pharmacokinetic, pharmacodynamic,
pharmacotherapeutics and pharmaceutics of the drug also vary in every drug. TDM is
essential as each patient shows a different reaction on each drug. Therapeutic drug
index for both phenytoin and valproic acid are narrow which meant only a small
concentration difference between the level of therapeutic and toxicity (Crawford,
Feely, Guberman, & Kramer, 2006). Then, the requirement to perform the TDM is
compulsory especially for these kind of antiepileptic drugs (J. W. Wheless, Clarke,

McGregor, Pearl, & Ng, 2012).



