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Nocturnal asthma: slow-release terbutaline
versus slow-release theophylline therapy
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ABSTRACT: In a double-blind cross-over study, the effects of slow release (S-
R) terbutaline tablets (b.i.d. 0.25 mg/kg per day) and S-R theophylline (5.31
mg/kg morning and 10.62 mg/kg evening) were compared in eleven patients
with nocturnal asthma. On day seven of each treatment period, drug serum
concentrations and peak expiratory flow (PEF) were measured every Zh over a
24-h period. During daytime, terbutaline concentrations ranged from 1.6—14.1
{median 4.5) pg/!/ and doring the night from 2.1-18.7 (median 4.9) pmji.
TheophyMine concentrations ranged from 3.9-24.3 {median 11.5) mg/! during
the day and from 3.3-20.9 {median £0.4} mg// at night. Nocturnal wheezing
occurred during theophylline treatment in four patients 7 times and during
terbutaline treatment in six patients 22 times. Daytime PEF values were
472+ 161 {fmin during theophylline therapy versus 445+ 169 //min during
terbutaline therapy (p<0.05}). In the night and early moming there was no
significant difference between PEF valucs with the two treatment forms. During
theophylline treatment, fewer inhalations of B,-sympathomimetics were used,
and there were fewer side effects, One patlent experienced severe asthmatic
attacks during the terbutaline treatment period. The patients preferred
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Patients with nocturnal asthma have been success-
fully treated with slow-release theophylline prepara-
tions provided adequate serum theophylline concen-
trations were achieved during the critical period in the
early morning [1-5)]. Slow-release terbutaline prepara-
tions have been recommended for maintenance
therapy of airway obstruction [6] and recently for
treatment of nocturnal asthma [7-12]. The purpose of
the present study was to compare a non-specifically
individualized treatment form of S-R theophylline,
administered in unequally divided doses, to that of an
oral 8-R terbutaline regimen in patients with noctur-
nal asthma,

Patients and methods
Patients

Eleven patients with nocturnal asthma (i.e. revers-
ible airflow obstruction) aged 18-58 yrs {mean 39 yr)
gave informed consent to voluntary participation in
the study (tabie ). Patient selection and physiological
evaluation of functional status were based on routine
lung function studies, including static and dynamic
lung volumes. Most pattents had been on long-term
theophylline treatment for at least eight months
before entering the study. During the study patients
were allowed to use their standard medication,
which included inhaled and/or oral steroids, as well
as additional inhalations of p,-sympathomimetics.

Characteristics of the patient’s lung function are
included in table 1.

Study design

The study was performed as a double-blind,
randomized cross-over trial during two consecutive
weeks. Combinations of active and matched placebo
were used so that the patients took the same type and
number of tablets after breakfast {6.00-9.00 a.m.) and
at 900 p.m.. This timing was chosen to mimic the
general practice of drug intake in ambulant patients.
During the run-in period patients stayed on their
previous drug regimen. The treatment weeks con-
sisted oft
I} The administered doses ranged [rom 386-900 mg
theophylline per day (Euphyllin CR (¢) capsules, Byk
Gulden, F.R.G., 150, 250, 350 mg aminophyl-
line= 129, 214, 300 mg anhydrous theophylline per
tablet) administered in unequally divided doses (1/3 in
the morning, 2/3 in the evening). The dosages were
selected according to the clinical condition of the
patients and in most eases the previous dose regimen
could be continued.

2) 15 mg terbutaline (Bricanyl Duriles (c) Astra,
Sweden, 7.5 mg per tablet) twice daily as recom-
mended by the manufacturer. During the whole test
period patients were asked to measure peak expira-
tory flow (PEF) with a mini Wright peak-flow meter,
At home the PEF recordings were only made during
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Fig. . Scrum theophylline concentrations (mg//) for an unequally
divided, twice-daily theophylline regimen in ten patients over a 24-h
period. Patienl | { 4+F ), 2{ @), 3{ ), 4=~ ), 5(-}, 6( 1),
(- ) B ) 9, 10{+).
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Fig. 2. Serum terbutaline concentrations (pg/) for a twice-daily
terbutaline regitnen in ten patients over a 24-h period. Patient |
(L), 2(—9-), 3(—-), 4-C-), S(-9-), 6L} (&),
8(=" ), N ), 10(+).

Serum theophylline concentrations of patient 9 were
below the recommended therapeutic range of 8-20
mg/{[16, 17] during the whole test period. In all of the
other patients theophylliine serum concentrations
were mainly within the therapeutic range during the
night,

Peak terbutaline serum concentrations ranged from
4.5-14.1 pgff in the daytime, from 4.5-18.7 pgfi
during the night and between 4.6—15.1 pg/f in the
early morning. Trough terbutaline serum concentra-
tions werc between 1.6 7.3 pg/l during daytime,
between 2.1-8.0 pg/f at night and from 2.1-14.7 pgf!
in the early morning. Patients 8 and 9 took the
evening dose delayed at 10.05 p.m.

Pulmonary function

Mean values of averaged daytime PEF obtained
from ten patients during thcophylline treatment
showed somewhat higher values than during terbutal-
ine treatment (472 + 161 //min versuys 445+ 169 I{min,

p <0.05). Although statistically significant, clinicaily
this difference seems not to be relevant. Mean values
of averaped night-time and early morning PEF
showed no significant differences between both treat-
meni periods (night-time: 435+ 181 //min {theophyl-
line), 424458 //min (terbutaline), p>0.05; early
morning: 434+ 175 I/min (theophyiline), 437+ 187
//min (terbutaline), p>0.05). During the whole 24-h
test period mean values of averaged PEF (435+ 169
{fmin versus 4371174 {/min, p>0.05} were not
statistically different between both treatment forms
(table 1). In addition a muitivariate analysis of
variance was performed with these data. No signifi-
cant differences could be detected between the
terbutaline and theophylline ircatment period during
day, might, carly morning and the whole 24-h test
period (fig. 3). Mean PEF values obtained during
home recording periods, which did not include the
night-time, are shown in table I. There was no
significant difference between the PEF values during
the two treatment periods and the pretreatment
period.

A difference was found in the additional use of f,-
sympathomimetics. During the seven days of terbu-
taline treatment eight patients used f§,-sympathomi-
metics 79 times by inhalation {fig. 4) because of
symptoms, whereas five patients used f,-sympatho-
mimetics 27 times during the theophylling treatment
period (p>0.05). Daytime wheezing occurred 37
times in seven patients under terbutaline therapy and
18 times in four patients under theophylline treatment
(p>0.05). Nocturnal wheezing (10 p.m. to 5 a.m. was
found 22 times in six patienis under terbutaline
treatment and 7 times in four patients under
theophylline therapy. Early morning dyspnoea (5
a.m.—8 a.m.) occurred 20 times in six patients during
the terbutaline treatment period but only 4 times in
three patients under theophylline therapy (p < 0.05).

During the hospita! stay under terbutaline treat-
ment, six patients used inhaled f,-sympathomimet-
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Fig.3. Averaged peak expiratory flow rates (Jfmin) for a
terbutaline {®——#) and an unequally-divided, iwice-daity theo-
phylline (O--I1) regimen in ten paticnts over a 24-h period.
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't to the high incidence of side
ce of terbutaline it has to be
that this drug had to be given in
asage during the daytime com-

iral terbutaline was less effective
heophylline regimen. Appropri-
tration and appropriate dosage
th both need careful individual
sary to yield acceptable results.

the treatmeni of nocturnal
s of comfort for the patient as
safety of application might be
development of longer-acting

mhated P,-sympathomimetics,
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RESUME: Nous avons comparé, chez 11 palients atteints
dasthme nocturns, au cours d'un essai en double aveugle avec
permufation croisée, les effets des comprimés de terbutaline 4
libération lente {2 fois par jour, 25 mg par kilo et par jour) et geux
de [a théophylline 4 libération lente {dose matinate de 5.31 mg par
kilo et dose vespérale de 10.62 mg par kilo). Au jour 7 de chaque
periode de traiternent, les concentrations sériques des médicaments
et le déhit de pointe ont été mesurés toutes les 2 heures pendant 24h.
Les concentrations de terbutaline atteiguaient, pendant Ja journée
de 1.6 4 14.1 {valeur médiane 4.5) pg//, et nuit de 2.1 4 18.7 {valeur
médiane 4.9) pg/f. Les concentrations de théophylline s'étalateot
entre 3.9 et 24.3 (valeur médiane 11.5) mgf! pendant le jour, et de
33 4 20.9 {valeur meédiane 10.4) mg/l pendant la nuit. Des
sifflements nocturnes ont existé au cours du traitement 4 la
théophylline chez 4 patients & 7 reprises, et au cours du traitement &
la terbutaline chez 6 patients 4 22 reprises. Les valeurs du débit de
pointe le jour étaient de 472+ 161 /fmiuute au cours du traitement 4
la théophylling, contre 445 £ 149 Hminute au cours du traitement a
la terbutaline, On n'a pas noté de difference significative a nuit et
au petit matin entre les valeurs de débit de pointe obtenues avec les
deux modalités thérapeutiques. Au cours du fraitement a la
théophyliine, on a utilisé moins d’inhalations de béta 2 sympathi-
comimétiques, et les effets collatéraux ont éié moins nombreux. Lin
patient a eu des crises asthmatiques sévéres au cours de la période
de traitement 4 la terbutaline. La préférence des patients est alfée 4
la théophylline pour le traiternent de I'asthme nocturne.



