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ABSTRACT 

A randomized, double-blind, crossover trial was designed to compare the acute 
effects of Combivent and salbutamol on spirometric parameters in patients with 
moderate to severe asthma. Nineteen patients with a mean baseline forced expiratory 
volume in 1 sec. (FEV]) less than 65% predicted, were randomized on two separate 
days to receive two puffs of salbutamol (200 j..Lg) or two puffs of Combivent (200 j..Lg 
salbutamol plus 40 j..Lg of ipratropium bromide) by metered dose inhalers. On study 
days using spirometry, FEV!, forced vital capacity (FVC), maximal mid-expiratory 
flow rate (MMEF) and peak: expiratory flow rates (PEFR) were measured at baseline 
and at 15, 60 and 180 minutes after drug administration. Blood pressure and pulse rate 
were also determined before and 3 hours post drug inhalation. 

The results of this study show that Combivent produces significantly greater 
improvement compared to salbutamol in all four spirometric parameters at 15, 60, 

and 180 minutes after drug treatment. The greatest differences between the 
bronchodilating effects of the two re!;imens were observed at 180 minutes after drug 
inhalation. There were no clinically significant changes in heart rate or blood 
pressure. 

It may therefore be concluded that in patients with moderate to severe asthma, 
Combivent provides better bronchodilation than salbutamo1 alone at clinically 
relevant doses without increasing side-effects. 
Keywords: Asthma, bronchodilator, Combivent, ipratropium, salbutamol. 
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INTRODUCTION ipratropium. T,2 Each puff contains 100 Ilg of salbutamol 
sulphate and 20 Ilg of ipratropium bromide. 

Combivent is a new metered-dose inhaler (MDI) 
formulation that contains both salbutamol and 
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In asthma, P2 -agornsts are used as frrstline therapy for 
bronchodilation.3,4 There are considerable data suggesting 
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Comparison of Salbutamol and Combivent in Asthma Therapy 

that addition of ipratropium bromide to a �2 -agonist 
provides additive benefit for the treatment of asthma.S•9 
One rationale for using such a combination to treat 
asthma is that the two drugs cause bronchodilation via 
different pharmacological mechanisfllS.!,4.9-!! In addition, 
it has been reported that �-adrenergic receptors are more 
peripherally distributed while cholinergic receptors occur 
primarily in the larger airways.9-!2 As a result of this, 
salbutamol dilates distal airways while ipratropium 
preferentially dilates the proximal airways.!3 However, 
there has been some discrepancy regarding the usefulness 
of combination therapy in patients with asthma. On the 
other hand, in recent studies concerning childhood asthma, 
the addition of ipratropium to salbutamol has been shown 
to be both efficacious and safe.9.!4 Therefore, the objective 
of the present study was to study the acute bronchodilating 
effects of Combivent compared to that of salbutamol in 
adul t patients suffering from moderate to severe asthma. 

PATIENTS AND METHODS 

Patient selection 

Nineteen patients with moderate to severe asthma 
were selected from the Specialty Clinic of Pulmonary 
Diseases of Imam Khomeini Hospital, Tehran, between 
March 1996 and June 1996. They had an FEVl of less 
than 65% of the predicted normal value, and an FEV/ 
FVC ratio of less than 70%. All patients met the Global 
Initiative Criteria for the diagnosis of asthma. Patients 
were excluded from the study if they had a history of 
bronchitis, cardiovascular disease, hypersensitivity to 
adrenergic or anticholinergic compounds, allergic rhinitis, 
or if they had a history of smoking. Before entry into the 
study, the purpose and the nature of the investigation was 
explained to each patient and informed written consent 
was obtained. Theophylline and other medications related 
to their pulmonary illness, and i nhalational 
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Fig. I. Mean difference (±SEM) from baseline of percentage of 
predicted FEV! with time. Patients (n=19) received 2 puffs of 
either salbutamol or Combivent on two separate test days. 
**p<O.OI, ***p<O.OOl. 

bronchodilators were withheld 12 hours prio r  to 
pulmonary function testing, but patients were not 
abstained from corticosteroids. Subjects were also asked 
to avoid caffeine-containing beverages for 12 hours 
before testing and during the experiments. • 

The characteristics of the patient population (10 men 
and 9 women) are presented in the following tabulation: 

Characteristic 

Age (years) 
FEV

!
, %predicted 

FVC, %predicted 
MMEF, %predicted 
PEFR, %predicted 

Mean±SEM 

54.32±2.67 
47.08±2.76 
60.75±2.95 
28.09±2.62 
51.72±3.69 

Table I. Effects of salbutamoI and Com bivent on PEFR and MMEF. 

PEFR M.l'dEF 

Salbutamol Combivent Salbutamol Combivent 
Time (min) 

15 44.33±6.45 60.19±8.01 * 58.25±9.45 8.57±13.38* 

60 50.18±6.69 71.57±9.66* 68.98±9.33 112.51±16.50* 

180 32.22±5.02 57.65±8.13** 48.86±8.36 82.83±12.23* 

Mean difference (±SEM) from baseline of percentage of predicted PEFR and MMEF with time. 
Patients (19) received 2 puffs of either salbutamol or Combiventon two separate test days. *p<O.OI, 
**p<O.OOI 
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Fig. 2. Mean difference (±SEM) from baseline of percentage of 
predicted FVC with time. Patients (n= 19) received 2 puffs of 
either salbutamol or Combivent on two separate test days. 
**p<O.OI, ***p<O.OOl. 

Table II. Summary of cumulative changes in spirometric 
parameters after drug inhalation. 

Parameter Salbutamol Combivent 

FEV1 121.91±17.06 182.44±25.66** 

FVC 98.34±18.40 144. 65±22.20** 

PEFR 125. 13±17.32 189.41±25.29** 

MMEF 176.09±24.43 280.05±41.11 * 
'---. 

Mean (±SEM) of cumulative changes (0-180 min) relative to 
baseline in spirometric parameters after 2 puffs of either 
salbutamol or Combivent inhalation. *p<O.OI, **p<O.OOI 

Study design 
After meeting the entry criteria, patients were studied 

on each of the two test days, that were separated by 24 
hours. The entry FEV! on the second test day had to be 
within 15 % of the value on the frrst study day. Spirometry 
(Phillips) was perfonned with the patients seated. Mter 
recording baseline parameters, subjects randomly 
received two puffs of either salbutamol (Norton, Ireland) 
or Combivent (Boehringer Ingelheim, Germany), 
deli vered by identical metered dose inhalers. The patients 
and the investigators were blinded as to the medication 
used. After aerosol administration, spirometry was 
perfonned again after 15, 60 and 180 minutes. Blood 
pressure (systolic and diastolic) and pulse rate were 
determined before and after treatment just before each 
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spirometry. Drug administration and spirometric 
measurements were performed by an experienced nurse. 

Data analysis 

Results are expressed as percentage change from 
baseline. The cumulative change i n  spirometric 
parameters during the total test time (180 min) was also 
calculated for each treatment. 

Statistical evaluation included an analysis of variance 
(AND V A) between the three points. In addition, paired 
t-test (Newman Keuls) was used to compare the drug 
regimen for post treatment improvement in parameters 
as percent change above baseline. A p-value of less than 
0.05 was considered to represent a significant change. 

RESULTS 

The mean baseline spirometric values in the two test 
days were not significantl y different The mean percentage 
increase (compared to baseline values) in FEV! and FVC 
at the three different time points of 15, 60 and 180 
minutes after drug administration can be seen in Figs. 1 
and 2, while those for MMEF and PEFR are presented in 
Table 1. Both salbutamol and Combivent produced 
significant increases in pulmonary function test 
parameters. However, c o mpared to salbutamol, 
Combivent produced significantly greater improvements 
in all four parameters. For both regimens, the peak 
bronchodilatory effect was obtained 60 min post drug 
inhalation, where again patient responsiveness to 
Combivent was greater than salbutamol, while the greatest 
difference between the two treatments was recorded at 
180 min post drug inhalation (Figs. 1 &2 and Table I). 

The cumulative changes (0-180 min) in FEV!, FVC, 
MMEF and PEFR obtained after salbutamol orCombivent 
inhalation are shown in Table II. It is evident from these 
results that the degree of improvement in spirometric 
parameters produced over 180 min post Combivent 
inhalation is significantly higher than those produced 
after salbutamol use. 

The pattern of blood pressure and pulse rate response 
was not different between treatment regimens or between 
the two days of treatment. 

DISCUSSION 

Results of this study show that in patients with 
moderate to severe asthma, a combination of salbutamol 
plus ipratropium in the form of a single metered dose 
inhaler (Combivent), elicits statistically greater 
bronchodilatory responses compared to salbutamol alone. 
The differences in pulmonary function test parameters 
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after mono therapy with salbutamol alone or combination 
therapy with Combivent was evident throughout the time 
period of the study, i.e., at 15, 60 and 180 min post drug 
inhalation. This may suggest an additive effect between 
the /32 -agonist and the anticholinergic agent. One rationale 
behind using a combination of salbutamol andipratropium 
to treat asthma is that these two drugs belong to different 
classes of compounds and that they cause bronchodilation 
via different pharmacological mechanisms.9.11 Salbutamol 
acts by stimulating /32 adrenoceptors, leading to anincrease 
in cAMP production and consequently smooth muscle 
relaxation, while ipratropium blocks muscarinic 
cholinoceptors, leading to an attenuation of cGMP levels, 
thereby producing smooth muscle relaxation.16 In 
addition, it has been reported that /32-agonists dilate 
distal airways, while anticholinergics preferentially dilate 
proximal airways.13 

Most of the reported studies where a combination of 
a /32-agonist and ipratropium bromide have been tested 
against the /32 -agonist alone in adult patients with asthma 
have shown the combination to be superior,l1,17.18 while 
other studies have not been able to show significant 
differences between the two treatments.19.21 This 
discrepancy may be attributable mainly to the dose of the 
/32 -agonist used in these studies, where doses higher than 
the normal therapeutic doses were employed. It is a well 
known fact that /32 -agonist use-especially at high doses
can lead to adverse cardiovascular effects, 22.23 and that 
patients with cardiovascular disease are much more 
vulnerable to these side effects.22 In addition, recent 
studies by Schuh et aU and Qureshi & Zaritskey14 have 
shown that iT} the management of children with severe 
asthma, addition of ipratropium to salbutamol increases 
the bronchodilation acheived and prolongs the therapeutic 
response. Similarl y, most of the studies in COPD patients 
have shown the combination to be superior to either agent 
alone.1.12,24 In this regard, recently in different studies, 
Levin et al. 25 and Tashkin et aI. 26 have reported that the 
addition of ipratropium solution to salbutamol or 
m etaproterenol respectively, leads to greater 
bronchodilation and longer duration of action. Moreover, 
ipratropium bromide can also produce additive 
bronchodilatory effects when added to a regimen of 
theophylline or theophylline plus /32-agonist, and this 
may even allow reduction of corticosteroid dosages. This 
supplemental bronchodilator benefit in moderate to severe 
asthma is sustained during chronic therapy with no 
evidence of tachyphylaxis.4 In the present study, the most 
significant difference in spirometric parameters observed 
after the two regimens was at 180 min post drug inhalation. 
This may be attributable to the presence of ipratropium in 
the Combivent inhaler. It has been reported that 
ipratropium has a longer duration of action than 
salbutamo1.10,24,27 
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There were no differences in heart rate or blood 
pressure resp onses between the two treatments. 
Ipratropium is oflow lipid solubility and has poor systemic 
absorption and therefore has no clinically important side 
effects,9·12 .18,22 while adverse effects-especiaIIy tremor 
and p�pitations-that are caused b y  /32 receptor agonists 
are farrly common, especially in the higher dose range.3,22 

Furthermore, in patients with pre-existing coronary artery 
disease, other adverse effects like hypokalemia, 
tachyarrhythmias and angina pectoris may also be induced 
by /32-agonists.22 Some of these side effects are dose 
dependent and, therefore, a combination therapy with a 
relatively low dose of /32-agonist and an anticholinergic 
agent may offer a valuable alternative to higher doses of 
/32-ago�s,ts given alone. On the other hand, it has been 
reported that the number and sensi ti vity of /3-adrenoceptors 
is reduced with age, thus making anticholinergics more 
important. 28 

In conclusion, our results suggest that in patients with 
moderate to severe asthma, Combivent produces a 
significantly greater magnitude and duration of 
bronchodilation than salbutamoI. 
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