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Abstract

Objective: Theophylline is widely used as an anti-asthmatic drug. It is well known that the serum theophylline concentration should be controlled
within the range of 8—20 xg/mL, or various side effects occur when the serum theophylline concentration exceeds 20 xg/mL. Recently, however, a
number of theophylline-induced seizures have been reported, although the serum theophylline concentration was below 20 xg/mL. This paper
investigates these cases to evaluate the relationship between theophylline-induced seizures and the serum theophylline concentration based on both
domestic and overseas studies.

Methods: We investigated cases which were reported in papers found through MEDLINE and Igakuchuou-zassi, and cases reported to pharmaceutical
companies. These cases were sorted by sex, age, and the serum theophylline concentration at the time of seizure.

Results: Overall, 356 cases of theophylline-induced seizures (233 domestic and 123 foreign) were reported from 1978 to 2008. The sex ratio was male:
female=65:35 (66:34 domestic and 63:37 foreign), after excluding 22 cases (6 domestic, and 16 foreign) of excessive dose. Their ages ranged from 0 to
95, and infants under five years old comprised 81.8% of all domestic cases whereas only 19.0% of foreign cases. Serum theophylline concentrations were
measured in 268 cases (166 domestic, and 102 foreign), and 50.0% (70.5% domestic and 16.7% foreign) produced seizures with a serum theophylline
concentration below 20 gg/mL. In addition, a correlation between theophylline dosage and the serum theophylline concentration was seen strongly in
adults but weakly in children.

Conclusions: These results indicate that theophylline-induced seizures are more likely to occur among younger patients with lower serum theophylline
concentrations in Japan than in foreign countries. It is also shown that many patients suffered seizures even when their serum theophylline concentra-
tions were within the therapeutic range, especially among children under five years old. Since the correlation between theophylline dosage and the serum
theophylline concentration is low among children, more attention should be paid in the use of theophyline for children.
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