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Objective: To compare the efficacy of metered dose inhaler with spacer with dry powder inhaler for delivery of 
salbutamol in acute exacerbation of bronchial asthma Randomized controlled trial in the Setting of Department  Design: 
of Pediatrics, Patna Medical College and Hospital Patna Children in the age group of 5 - 12 years who  Methods: 
presented with a mild or moderate acute exacerbation of asthma were randomized to receive 400 mcg salbutamol by 
either a MDI with spacer or a DPI. The changes in the wheezing and accessory muscle scores, SaO2, and PEFR were 
recorded and subjected to statistical tests for significance.  Two hundred and fifty-three children were studied;  Results:
128 were assigned to the MDI-spacer group and 125 to rotahaler (DPI) group. After receiving treatment, the PEFR 
improved by about 11% in both the groups. The oxygen saturation increased by 2% in both the groups. Within each 
group, the improvement in PETR, SaO2, wheeze and accessory muscle score after the treatment was statistically 
significant.  Metered dose inhaler with spacer and dry powder inhaler are equally effective in delivering  Conclusion:
salbutamol in therapy of mild to moderate acute exacerbations of bronchial asthma in children between 5-12 years of 
age.
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INTRODUCTION
ASTHMA is a chronic inflammatory condition of the Jung 
airways resulting in episodic airflow obstruction i.e. AIRWAY 
HYPER RESPONSIVENESS to variety of agents. Aerosol 
inhalation has long been recognized as one of the main 
modalities of treatment of asthma. Studies comparing the 
clinical efficacy of MDI and DPI in the treatment of asthma in 
children  are limited especially so about comparison in acute 
exacerbations. Therefore, we conducted a study to compare 
the response to salbutamol inhalation delivered by metered 
dose inhaler with a spacer versus rotahaler (a DPI) in children 
presenting with mild or moderate acute exacerbation of 
asthma.

SUBJECTS AND METHODS
The study was conducted in the Department of Pediatrics, 
Patna Medical College & Hospital Patna, Bihar, from July 2019 
to June 2020. The study subjects were children in the age 
group of 5-12 years who presented with a mild or moderate 
acute exacerbation of asthma. Mild exacerbation was defined 
as presence of cough, moderate wheeze i.e. found only at the 
end of expiration), breathlessness while walking, talks in 
sentences, has increased respiratory rate, with PEFR 70% of 
predicted ... absence of cyanosis, Moderate exacerbation was 
defined as loud wheeze lie. present throughout exhalation), 
breathlessness while at rest, talks in phrases, has increased 
respiratory rate, with PEFR - 40-69% or predicted ... absence 
of cyanosis. 

Children with features of severe acute exacerbation or lEFR 
less than 40% of the predicted value or a lower respiratory 
tract infection were excluded. In addition, children who had 
received a bronchodilator within the last 6 hours of 
presentation were excluded. 

The children were then randomized by using a random 
number table to receive salbutamol by either a MDI with 
spacer or aDPI. Children were examined to record the 
wheezing and accessory muscle scores, oxygen saturation 
(SaO ) and PEFR using Wright's mini peak flow meter, 2

Children were then administered 400 mcg of salbutamol by 
either a MOI with spacer or a DPI (Rotahaler). Children 
assigned to the MDI group received four 100 mcg puffs of 
salbutamol using a 750 mL commercially available spacer 
with valve (TRANS SPACER, Lupin). It was ensured that each 
puff was administered with regular breathing for about 30 sec 
or 5-10 breaths and a tight seal was maintained, Children 
assigned to rotahaler (Cipla Ltd., Mumbai, India) group 
received 2 rotacaps (Cipla Lid., Mumbai, India) each of 200 

mcg salbutamol. Children performed 5 maximum inspiratory 
maneuvers after each dose. Thirty-minute after treatment, the 
children were reevaluated. Baseline parameters were 
compared for the two groups. 

The changes in the wheezing and accessory muscle scores, 
Sao, and PEFR were recorded and subjected to statistical tests 
for significance.

RESULTS
Two hundred and fifty-three children were studied, 128 
children were assigned to the MDI-spacer group and 125 to 
Rotahaler group. The baseline characteristics are shown in 
Table 1. The proportion of boys was significantly more in the 
MDI-spacer group. Percent predicted PEFR in both the groups 
were similar. Children in the MDI-spacer group had a higher 
accessory muscle use score.

After receiving treatment, the PEFR improved by about 11% in 
each of the groups (Table 1). The oxygen saturation increased 
by 20% in both the groups. The accessory muscle Live scores 
were significantly less in the rotahaler group: However, the 
wheeze scores were comparable. Within each group, the 
improvement in PEFR, SaO  ,wheeze and accessory muscle 2

score after the treatment were statistically significant. In both 
the groups the children cooperated equally well.

DISCUSSION
Delivery of drugs as aerosols, particularly via metered dose 
inhalers, has been a major breakthrough in the treatment of 
asthma, as it allows adequate drug deposition in the lower 
respiratory tract. However, despite adequate counselling 
many patients are unable to use a pressurized inhaler 
efficiently, especially children. Failure to Co-ordinate 
inhaleractuation with inspiration is the most important 
drawback. The use of a spacer device eliminates the need for 
any breath- hand co-ordination. But the side-effects of 
propellants and lubricants are not eliminated.
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Dry powder inhalers (DPIs) provide an alternative 
formulation for drug delivery to the airways without the 
attendant problems of MDls and are bioequivalent to them. 

There is no need for any breath-hand actuation. But the need 
for a minimum level of inspiratory flow for a DPI to be useful 
still exists.

We observed that efficacy of salbutamol in mild or moderate 
acute exacerbation of asthma was similar when the drug is 
delivered by MDI-spacer or a dry powder inhaler. The 
increase in PEFR in the two groups was approx. 11%. We used 
PEFR values predicted for height to calculate the decrease in 
PEFR. Accessory muscle scores were higher in MDI group 
than Rotahaler group at baseline, while other parameters to 
assess severity were comparable. There was significant 
improvement in the scores in both the groups; however, the 
difference between two groups persisted. This discrepancy 
may be avoided by use of composite scores for assessment of 
security.

A number of studies have been done to compare the efficacy 
of the many inhalational systems available among adults. 
Most of them have shown that salbutamol administered a DPI 
is as efficacious as that by MDI.

There are very few studies to show the clinical efficacy of 
rotahaler in children with acute exacerbations of asthma. Ina 
study on 44 children, Bronksy, et al. observed that the two 
devices (rotahaler and MDI) were equally efficacious in 
delivering salbutamol in exercise- induced asthma. Alwarez, 
et al, in an analysis of 10RCTs observed that in stable asthma 
in children, salbutamol administered via MDIs is as effective 
as DPIs. No additional clinical benefit was found in either case. 
Singh and Kumar compared the clinical efficacy of a 
transparent, DPI (transparent Rotahaler) with MDI and spacer 
in moderate persistent childhood asthma. The two groups of 
children received both. inhaled steroids and bronchodilators 
through either of the devices for 6 weeks and then were 
crossed over to the other group. Comparisons made on 
weekly.

symptom scores, PEFR at interval visits, PEF variability, 
additional bronchodilator use are acute exacerbations of 
asthma did not reveal any statistically significant differences 
during the two treatment periods. We studied the efficacy of 
the two devices in only acute exacerbations and only for 
bronchodilators. Based on our findings and review of 
literatures, we conclude that meters dose inhaler with spacer 
and dry powder inhaler have equal efficacy in therapy of 
acute exacerbation of bronchial asthma in children, 
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