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Comparison of intravenous
aminophylline and salbutamol in
severe asthma

Severe asthma is the most common respiratory emergency treated in
casualty departments of most hospitals. Intravenous aminophylline
has been the mainstay of bronchodilator treatment for several years,
although sudden death may occur after rapid administration,1 2 and
it may be cardiotoxic.3 We thought that a selective adrenoceptor
agonist might therefore be worthy of trial, and we report here our
results with single- and double-blind comparative trials of intravenous
aminophylline and salbutamol on 50 patients with severe asthma.

Patients, methods, and results

All patients gave informed consent to the studies, and treatment was
allocated at random. In the single-blind study eight and 10 patients respec-
tively received aminophylline 250 mg and salbutamol 200 ,ug, and in the
double-blind study 15 and 17 patients respectively received these two drugs.
All patients had peak expiratory flow rates (PEFR) of less than 165 1/min.
Baseline observations of pulse rate and peak expiratory flow rate (measured
with a Wright peak flowr meter) were made at five-minute intervals 10
minutes before the injections.

In the single-blind study aminophylline was given over 15 minutes, while
salbutamol was given in a bolus for up to one minute. In the double-blind
study, however, both drugs were administered in not less than 15 minutes.

Pulse rate and PEFR were observed at five-minute intervals for 40 minutes.
Asthmatics with more severe disease whose pulses were difficult to count
because of pulsus paradoxus were subjected to electrocardiogram monitoring.
Mean age and baseline pulse rate and PEFR were comparable in the amino-
phylline and salbutamol groups.
The table shows the mean peak increase or decrease of pulse rate and

PEFR after treatment in the two study groups. The pulse rate tended to be
higher in the single-blind group after salbutamol, and the bronchodilator
effect was enhanced by bolus administration within one minute. In the
double-blind study, however, there was no significant difference between
either of the drugs in peak increase or decrease of pulse rate and PEFR.

Comment

The doses of aminophylline and salbutamol used may not have been

optimal. Although our double-blind study showed no statistically
significant differences in pulse rate and PEFR between aminophylline
and salbutamol, the comparative success of salbutamol in the single-
blind study gives it a distinct advantage over aminophylline in a busy
casulaty or emergency department. The administration of salbutamol
in a one-minute bolus intravenously increased the bronchodilator
effect at every five-minute interval and was statistically significant
at five and 20 minutes in the single-blind study (see table).
A therapeutic plasma level of aminophylline may be achieved by

giving an intravenous loading dose of 5-6 mg/kg over 15 to 30 minutes.3
This is a long time to spend on an intravenous injection in a busy
casualty or emergency department, especially in areas with inadequate
provision of medical personnel. Thus there is a case for more extensive
use of intravenous salbutamol to discover its optimum dosage and
mode of administration. The results of the one-minute bolus adminis-
tration of intravenous salbutamol in this study and elsewhere4 are
encouraging, and if confirmed by other investigators this method of
administration might represent a modest advance in bronchodilator
treatment.
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Mean peak changes ± SE in piulse rate and peak expiratory flow rate after intravenous aminophylline 250 mg and salbutamol 200 plg. Decreases are prefixed
by minus sign; other figuires are increases

Time after injection (min): 5 10 15 20 25 30 34 40

Plulse rate/miml

Aminophylline (n=8) 9 5z4-4 40 2.1 0-25±2-9 -1-5 36 3-2±2-8 3-2±2-6 -4-6±3-2 4-2 ±2-3
Salbutamol (n= 10) 134 40 86_30 70±29 54 30 20±25 1-2±1-4 1-0±22 -1-0±2-5

Single-blind P value NS NS NS NS NS NS NS NS
study
group Peak expiratoryflow rate (Ilmin)

Aminophylline (n=8) 12 5±28 18-7±6 3 20 0±53 14-4±4-1 25-0±9-0 23-7±9-1 25-6±7-6 21-2±7-4
Salbutamol (n= 10) 425 ±77 310±63 455 ±147 435 ±113 425±119 445±152 470±181 48-5±16-1

P value P<0005; NS NS P <0-05; NS NS NS NS
t =3-31 t =2-20

Puilse rate/mnmii
Aminophylline (n= 15) 43±2 15 22 0±4 -92 1±2 -62 3±6 -62Aminophyllinen = 15) 4 3 2-4 1-5 i 22 -0-9 + 2-4 -2-9 ± 2-3 - 1-2 ± 2-2 -3-6±42-7 1-3-9±t2-6 -3-36 - 2 5
Salbutamol (n = 17) 5-22 8 3-9+2 3 15 -2 0 -0 8±2-1 -1 9t±19 -3-2±1-6 -3-7±1-7 -4-7±2-0

Double-blind P value NS NS NS NS NS NS NS NS
study
group Peak expiratory rate (I/mill)

Aminophylline (n = 15) 28-7 ±12-1 36-3±12-6 34-0 10-3 33-7 ±10 2 31-7 ±11 9 29-0±12-0 31-0±12-6 29-1 ±12-8
Salbutamol (n= 17) 365±100 321±86 315±911 324±86 344±90 30-9±9-6 28-2±9-4 34-1±109
P value NS NS NS NS NS NS NS NS

NS Not significant.

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.1.6059.491 on 19 F
ebruary 1977. D

ow
nloaded from

 

http://www.bmj.com/

