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Purpose : Theophylline has recently been reported to have concurrent anti-inflammatory effects at low
therapeutic plasma concentrations which are below the doses at which significants, clinically useful
bronchodilatation is evident. Sustained-release formulation in capsule and dry syrup forms were de-
veloped to reduce its adverse effects and improve its clinical effects. We compared the therapeutic
effects of theophylline dry syrup and capsules in children with mild asthma.

Methods : Ninety children with mild asthma were randomized to receive either theophylline dry
syrup (n=44) or theophylline capsules (n=46); 4 mg per kilogram of body weight, twice a day, for 12
weeks. Baseline and serial measurements of daytime and nighttime asthma symptom score were
performed. Compliance scores, drug swallowing scores, and drug usability scores were measured every
4 weeks. Each scoring was rated on a scale of 0-4. Serum theophylline concentration were measured
at 4 and at 12 weeks. To examine the anti-inflammatory effect of theophylline on asthma, Serum
eosinophilic cationic protein as a marker of airway inflammation caused by eosinophil was measured
12 weeks pre- and post-administration.

Results : The daytime and nighttime asthma symptom scores of the two groups after 4 weeks
significantly improved over the baseline score. Daytime and nighttime asthma symptom scores in the
dry syrup group were statistically lower at all time points except for the nighttime symptom scores at
4 weeks. Compliance scores, drug swallowing scores, and drug usability scores in the dry syrup
group were significantly higher at the end time point. Only in the dry syrup group was the serum
ECP at the end time point statistically lower than baseline.

Conclusion : Low-dose sustained-release theophylline may be safe and effective in bronchial asthma
and this effect may be mediated by its anti-inflammatory action mechanisms. Especially, when used
in children with asthma, dry syrup formulation is recommended because of its higher compliance than
capsule formulation. (Korean J Pediatr 2007;50:284-291)
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Table 1. Daytime Asthma Symptom Scoring

o

0 No symptoms during the daytime

One wheezing and coughing, or respiratory disturbance
2 Sometimes wheezing and coughing, or respiratory distur-
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kA=

%

| ok

ohws] 918

o)
=

I=

cationic protein(ECP) &=®3}

=2

=
s

el

bance, but no interfering with daytime activities
3 Frequent wheezing and coughing, or respiratory disturbance,
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but slight interfering with daytime activities

Interfering with daytime activities due to severe asthmatic
symptoms
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Table 2. Nighttime Asthma Symptom Scoring

0 No symptoms at night

1
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No sleeping disturbance but slight discomfortness in the
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morning
2 One awakening due to asthmatic symptoms

3 Frequent awakening due to asthmatic symptoms

4 Overnight awakening due to asthmatic symptoms
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Table 3. Drug Swallowing Scoring
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Table 4. Drug Usability Scoring

Table 5. The Clinical Characteristics of Study Groups

0 Not recommended
1 Not useful
2 Slightly useful
3 Useful
4 Very useful
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Theophylline
capsule group (n=46)

Theophylline dry
syrup group (n=44)

M:F 1:1.3 1:1.6
Age 460+1.57 459+1.55
Weight (kg) 18.20+5.89 20.10+7.31
Height (cm) 110.30+11.74 106.80+13.95
FEV, (%) 73.141+1.46 71.92+3.09
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Fig. 1. There was no statistical significance in the serum
theophylline concentration between dry syrup group and capsule
group.
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Fig. 2. (A) Daytime asthma symptom scoring and (B) night-
time asthma symptom scoring after adminstration of theophylline
dry syrup and capsule. Daytime and nighttime asthma symptom
score of two groups after 4 weeks significantly improved than
baseline score. Daytime and nighttime asthma symptom score in
dry syrup group were statistically lower than in capsule group
at all time points except for nighttime symptom score at 4
weeks.
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Fig. 3. Compliance score in dry syrup group was significantly
higher than in capsule group at end time point.
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Fig. 4. Drug swallowing score in dry syrup group was signi-
ficantly higher than in capsule group at all time points.
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Fig. 5. Drug usuability score (A) by investigator and (B) by
caregivers after adminstration of theophylline dry syrup and
capsule. Drug usuability score in dry syrup group were stati-
stically higher than in capsule group at all time points except
for drug usuability score by investigator at 4 weeks.
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Fig. 6. Serum eosinophil cationic protein concentration at end
time point was statistically lower than baseline in dry syrup
group.
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