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Abstract

Theophylline can prevent the symptoms of chronic asthma when serum
concentrations are maintained on a continuous around-the-clock basis within
the therapeutic range. Development of slow-release theophylline preparations
(SRT) has enhanced convenience of therapy, leading to safe and more efficacy
use of the drug, decreasing fluctuation and frequency of medication
administration. Reported differences in bioavailability between formulations of
SRT suggest that variability in theophylline concentrations in ﬁatients receiving
SRT may be accentuated by switching between formulations. The objectives of

this rescarch were to study the pharmacokinetics of theophylline after an
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intravenous administration and to compare the pharmacokinetic characteristics
of three different SRT preparatiﬁns i healthy Thai volunteers.

Twelve healthy nonsmokers were recruited and randomly assigned a
single dose of the following treatments at weekly intervals: Theo-Dur,
Theo-24 and Xanthium orally, and aminophylline intravenously. The dose
of theophylline was 8- 10 mg per kg body weight for SRT preparations
and 5 mg per kg body weight as aminophylline for an intravenous -
administration. ~ Seriallly collected serum samples were analyzed for
theophylline with use of fluorescence polarization  immunoassay.
The pharmacokinetic =~ parameters were derived form the serum
concentration-time curves with use of the TopFit 2.0 pharmacokinetic program.
Pharmacokinetics of theophylline after an intravenéus aminophylline infusion
was observed to be similar to the results previously reported in Caucasians,

with the mean plasma elimination half-life of 9.9 +2.6 hrs. The mean

peak concentration of 12.2 + 3.7 ug/ml which was observed at the end of
the infusion, indicated that an intravenous loading dose of aminophylline
at 5 mgkeg of theophylline would result in the therapeutic plasma
concentrations for an average non-smoking young Thai adult.

All three studied SRT preparations including Theo-Dur, Theo-24,
and Xanthium showed reliable slow-release characteristics, but with

significant shorter time to achieve the peak concentration, shorter apparent
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mean residence time and elimination half-life, and higher absorption rate
constant observed with Theo-Dﬁr. The pharmacokinetic characteristics were
similar between Theo-24 and Xanthium except for the lower bioavailability
of the Xanthium preparation. The relative bioavailability for Theo-24 and
Xanthium were found to be 0.97 + 0.13 and 0.78 + 0.15 respectively,
comparing to the oral bioavailability of Theo-Dur. When the single dose
pharmacokinetic data were used to predict the steady-state plasma theophylline
concentration-time profile, different daily dosage regimens of these SRT
preparations would be required to achieve the same peak plasma concentrations
with the higher daily dosage of Xanthium due to its lower oral bioavailability.
When we compared the steady-state plasma concentration-time profile after
once-a-day dosage regimen of these SRT préparations at the daily
dosage that would result in the peak theophylline concentrations between
14 to 15 pg/ml, we found that once-a-day dosing interval with either
Theo-24 or Xanthium would adequately maintain the plasma theophylline
concentrations to be within the therapeutic range during the daily
dosing interval, whereas more frequent dosing - interval would be required
for Theo-Dur. Thus, the results from this study argue against the open
substitution of these SRT preparations without a close monitoring of the serum
theophylline concertrations when switching between these different SRT

preparations.
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