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Terbutaline Slow-Release Tablets in Children
with Bronchial Asthma

Effect and Pharmacokinetics Compared with
Plain Terbutaline Tablets.

G. WETTRELL,! S. ANnEHUS,”> G. HaTTEVIG,! and B. KjELLMAN!
Dept. of Pediatrics, Karnsjukhuset, Skovde, and ?Dept. of Clinical Research, AB Draco®, Lund, Sweden

The effect of terbutaline sulphate in slow-release (SR) tablets (Bricanyl® Depot), 5 mg
twice daily, was compared with that of terbutaline sulphate in ordinary tablets (Bri-
canyl®), 2.5 mg three times daily, in a double-blind, randomized, cross-over study
during 2 consecutive weeks in 10 asthmatic children. Plasma concentrations and urinary
excretion of terbutaline were measured at various times during both treatment periods.
The SR tablets produced a higher mean plasma concentration in the morning and a
smaller peak-trough variation over the day than the ordinary ones. No differences
between the two treatments were observed concerning FEV, (forced expiratory volume in
1s). Tremor, measured with an opto-electronic tremorgraph, was about the same for two
treatments and not significantly different from tremor seen in healthy children. The

reported side effects were less frequent in the SR tablet period.
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In Sweden, the drug of choice for treatment of
asthma in children is a B,-receptor agonist. Ter-
butaline sulphate (Bricanyl®, AB Draco, Swe-
den) is one of them. A variety of dosage forms
of terbutaline sulphate are available to meet
different therapeutic requirements.

The slow-release (SR) preparation of ter-
butaline sulphate (Bricanyl® Depot, AB Draco,
Sweden) was developed to allow a twice-daily
dosage. This change had already been made for
theophylline preparations in order to improve
patients compliance and make possible a pro-
longed effect on asthma symptoms at night.
The dosage is of advantage for the treatment of
asthma in children (3, 9).

The aim of the present study was to compare
the effect on asthma symptoms and the side
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effects of terbutaline SR (Bricanyl Depot) tab-
lets (5 mg b.i.d.) with ordinary (Bricanyl) tab-
lets (2.5 mg t.i.d.) during steady state therapy
in asthmatic children.

MATERIAL AND METHODS

Ten children (7 boys and 3 girls) with chronic
bronchial asthma (duration 3 to 13 vyears,
mean age 7.9 years) and a reversibility in
FEV, of = 15% participated in the study.
Their mean reversibility (after inhalation of
0.25 mg terbutaline/kg b.w. by nebulization)
was 40.2 %. The children were between 7 and
13 years old (mean 10.7 years) with a mean
weight of 35.1 kg (range 21 to 45 kg) and a
mean height of 142.2 cm (range 120 to 158
cm).

The study consisted of two consecutive treat-
ments, each lasting for 1 week. During one
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period the patients were treated with plain Bri-
canyl tablets 2.5 mg t.i.d. (every 6 h during the
day) and during the other with Bricanyl Depot
tablets 5 mg b.i.d. (every 12 h). The individual
dose of terbutaline sulphate varied for ordinary
tablets from 0.056 to 0.119 mg/kg b. weight
and for SR tablets from 0.089 to 0.190 mg/kg
b. weight. The study was conducted by using a
randomized, double blind, cross-over design
with a double-dummy technique. The patients
who used theophylline and/or sodium cro-
moglycate (Lomudal®) were allowed to continue
this medication provided that the dose was kept
constant. No other medicines were used, except
a short-acting aerosol, rimiterol (Pulmadil®),
used when needed, but not later then 3 h before
PEF measurements.

During each treatment period the children or
their parents filled in a diary card in the morn-
ing and evening before the drug intake. The
variables to be recorded were: PEF (morning
and evening), asthma symptoms (during day
and night), use of extra aerosol (during day and
night) and side effects.

The children visited the clinic at the end of
each period and stayed there during the 6th
night and the following day. At various times
0, 2, 4, 6, 8, 10, and 12 h after the morning
dose) during the 7th day, heart rate, blood
pressure, PEF, FEV, and tremor were record-
ed. Finger tremor was measured by an opto-
electronic tremorgraph (10). Blood samples for
determination of terbutaline concentrations
were taken at 0, 2, 6, 8, and 12 h following the
morning dose, and urine was collected at 2-h
intervals during the 7th day at the clinic. The
blood samples were immediately centrifuged
and the plasma removed and frozen. Samples of
urine were also frozen. All analyses were per-
formed by a method based on gas chromatogra-
phy chemical ionization mass spectrometry (4).
The children were asked questions about specif-
ic side effects, tremor and restlessness/uneasi-
ness, during the preceding week. At the end of
the study, they were asked which period they
preferred in view of the effects and the side
effects.

Objective tremor was also recorded in a
control group consisting of 10 healthy children
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Fig. 1. PEF (a), FEV, (b) and plasma concentration (c)
recorded during 12 h at the clinic following terbutaline SR
tablets, 5 mg b.i.d., (solid line) and terbutaline ordinary
tablets, 2.5 mg t.i.d., (interrupted line). Tremor (d) mea-
sured with the opto-electronic tremograph, recorded during
12 h at the clinic. Solid line: terbutaline SR tablets (5 mg
b.e.d.). Interrupted line: terbutaline ordinary tablets (2.5
mg t.id.). Dotted line: control group. Means and SEM
values are given.

(4 boys and 6 girls). These children were
between 8 and 12 years old (mean 10.2
years).

The statistical evaluation was performed
using the Student’s t test of paired differences.
Calculations concerning the recordings at home
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were based on the mean values of the last 4
days in each period (steady state).

The local Ethics Committee agreed to the
protocol of the study. All patients and their
parents received verbal and written information
and gave their informed consent to the par-
ticipation.

RESULTS

Lung function test

The mean values of PEF recorded at home
showed no significant differences between the
two treatments. When measured at the clinic,
the mean PEF increased significantly during the
first 2 h after the morning dose of both ordinary
tablets (P < 0.01) and SR tablets (P < 0.05)
(Fig. 1a), and then decreased slowly throughout
the day. No significant difference was found
between the two treatments. The individual
data varied between the patients. However,
most of the patients showed the lowest PEF
value in the morning.

The mean morning FEV, value, before drug
intake, was somewhat higher during treatment
with SR tablets than with ordinary ones, but
the difference was not statistically significant
(Fig. 1b).

Terbutaline plasma and urine concentrations

The mean morning plasma concentration of
terbutaline obtained before drug intake (refer-
ence value) was significantly higher (P < 0.03)
during treatment with SR tablets than treat-
ment with ordinary ones. The peak values were
reached 2 h after drug intake in the morning;
3.8 ng/ml for SR tablets and 4.6 ng/ml for
ordinary tablets (Fig. 1c). The average peak/
trough ratios were 2.7 for SR tablets and 3.8 for
ordinary tablets.

The between the
mean plasma concentration and the mean val-
ues of PEF, FEV, and tremor for both prepara-
tions were found to be 0.74, 0.84, and 0.74
respectively.

The mean urinary excertion of terbutaline
was measured at 2-h intervals during steady

correlation coefficients

state over a period of 12 h after the drug intake.
The amount of terbutaline excreted over 12 h
was 192.2 pg with ordinary tablets and 146.7
ng with SR tablets. Since the urinary excretion
reflects the plasma concentration, the data for
the urine indicate that the mean plasma con-
centration during the day with SR tablets was
76.3% of the corresponding plasma concen-
tration with ordinary tablets. The renal clear-
ance was 2.5 ml/min./kg b.w. with both prepa-
rations and was calculated by using the mean
values.

Peripheral effects

The mean systolic blood pressure remained
almost constant (115-117 mmHg) at a normal
level following the intake of SR tablets. Follow-
ing the intake of ordinary tablets, the mean
systolic blood pressure decreased with the
lowest value at 6 h (109.5 mmHg). The
diastolic blood pressure showed only small fluc-
tuations.

The heart rate increased significantdy (P <
0.01) - i.e., a mean increase of 10 beats/min, -
within 2 hours of the morning dose of both
preparations.

Side effects

Three patients spontaneously noted side effects
in their diary cards: one during treatment with
SR tablets (headache), one during treatment
with ordinary tablets (tremor) and one during
both periods (chest pain with SR tablets and
uneasiness, restlessness and headache with ordi-
nary tablets). When measured at the clinic, the
tremor increased during the first 2 h after the
morning dose of both preparations (Fig. 1d),
and then decreased slowly. No significant dif-
ferences in tremor were found between the con-
tro] group of healthy children and the children on
treatment. However, the tremor curve showed
smaller fluctuations over the day in the control
group. Five of the patients experienced no side
effects. Tremor or restlessness were reported by
four patients during the period with ordinary
tablets and by one patient during both treat-
ments.
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DISCUSSION

The mean morning plasma terbutaline con-
centration was higher with terbutaline SR tab-
lets than with ordinary ones. The mean evening
plasma terbutaline concentration was almost
identical during the two treatment periods.
During the SR tablet period, the mean morning
value was higher than the mean evening value.
This may have been due to a prolonged absorp-
tion of terbutaline during the night (7). With an
SR preparation of theophylline higher plasma
concentrations of theophylline in the morning
have been demonstrated (8).

One might expect that higher morning plasma
concentrations would lead to increased morning
values of the lung parameters studied (FEV,,
PEF). In fact, higher morning PEF values have
been found in both adults (2) and children (1)
during treatment with SR tablets, but phar-
macokinetical data are not reported. However, in
the present study, the mean morning values of
PEF and FEV, were not increased, despite the
higher mean morning plasma level. This lack of
improvement in lung functions may be due to the
great interindividual variations in the small
group of patients studied.

Good correlations between the mean plasma
concentrations and the mean values of PEF,
FEV,, and tremor for both preparations were
demonstrated. Thus, a mean increase in the
plasma terbutaline concentration from 0 to 4
ng/ml gave a mean improvement of 20 % in the
lung function value; the mean tremor relation-
ship between the plasma terbutaline con-
centration and FEV, and PEF has been demon-
strated in asthmatic children by Lénnerholm et
al. (6). They also found great interindividual
variations in the degree of bronchodilation at
the same plasma level.

The smoother plasma terbutaline profile
which was observed during treatment with SR
tablets should reduce the frequency and severity
of side effects. In the present study, however,
the specific side effects - tremor (subjective/
objective) and restlessness/uneasiness - were of
a minor nature during both treatments.

The weights of children participating in the
study ranged from 21 to 45 kg. Since they all

received the same amount of terbutaline sul-
phate, the individual dose of the drug varied
widely - i.e., within an approximately two-fold
range - both for ordinary tablets and for SR
tablets. However, the side effects were almost
identical, whether the children received a high-
er or a lower dose of terbutaline.

Our study confirms previous reports that
children have a slightly higher clearance of ter-
butaline than adult men (3). Thus, they elimi-
nate terbutaline faster than the
adults. This may mean that some young chil-
dren require a dose more frequently than every
12 h.

In conclusion, the clinical efficacy of ter-
butaline in an SR tablet (5 mg b.i.d.) is com-
parable to that of ordinary tablets (2.5 mg
t.id.). However, the higher morning plasma

somewhat

concentration and the smoother plasma ter-
butaline profile with SR tablets may keep the
patients on a clinically more stable level. More-
over, the need to take the SR tablets less fre-
quently should benefit the patients.
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