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Abstract TE 13 38 59

Phenytoin is commonly used as an antiepileptic drug worldwide. It has a narrow
therapeutic index and pharmacokinetic differently from general drugs due to its elimination can be
saturated at therapeutic dose, so phenytoin serum concentrations are commonly monitored in
patients. The main aim of this study is to compare the serum phenytoin concentration
measurements using the three methods of specific high-performance liquid chromatography
(HPLC) assay, fluorescene polarization immunoassay (TDx), and photometer assay (aca Star).
The HPLC assay was used as gold standard for comparison. The serum samples were obtained
from routine therapeutic drug monitoring laboratory - requests for phenytoin analysis at
Buddhachinnaraj Hospital, then analyzed by HPLC, TDx and aca Star methods at Naresuan
University Faculty of Pharmaceutical Sciences. The HPLC measurement was performed according
to the method of Chuthamanee Suthisisang et al. The TDx and aca Star measurements were
performed according to the assay manuals. The comparison of the fhree methods used a
regression correlation and a bias plot. The regression correlations of phénytoin measurements
showed highly linear correlation as indicated by: HPLC-TDx (n=26) [r-value = 0.941, slope =
0.95 and y-intercept = -1.45 ug/ml], HPLC-aca Star (n=26) [r-value = 0.947, slope = 0.91
and y-intercept = 1.22 pg/ml], and TDx-aca Star (n=51) [r-value = 0.987, slope = 1.00 and
y-intercept = -1.09 ug/ml]. The bias plots showed the mean differences : HPLC-TDx = -1.98,
HPLC-aca Star = -0.36 and TDx-aca Star = 1.12 and the limits of agreement : HPLC-TDx
(2.84 and -6.81), HPLC-aca Star (4.18 and -4.89) and TDx-aca Star (3.52 and -1.27).
In the cases of HPLC-TDx and HPLC-aca Star, the limits of agreement were rather wide,
reflecting the small sample size and the great variation of the differences. However, the results
of the regression correlation analysis and the mean difference showed that the TDx and aca Star
could be used in place of HPLC for clinical purposes. In conclusion, these three assay methods
were reliable and interchangeable for phenytoin monitoring in patients, but the bias was present
in some. These small biases needed to be considered when phenytoin concentrations were out of

the calibration range (0-30 pg/ml) and in the cases of serum samples were obtained from

critically ill uremic patients.





