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ABSTRACT: 
Background: Acute respiratory diseases in children are a significant cause of illness and can range from mild to severe, 
depending on the underlying cause and the child's overall health. The present study was conducted to compared salbutamol 

via metered- dose inhaler with spacer versus nebulizer for acute wheezing in children less than 2 years of age. Materials & 

Methods: 50 children presenting with “moderate to severe” wheezing, seen in the emergency department were selected. 
Two salbutamol treatment groups were formed. In the first hour, the group I (MDI-S group) received 2 puffs (100 µg/puff) 
every 10 min for 5 doses, and the group II (NEB group) received 0.25 mg/kg every 13 min for 3 doses. If the clinical score 
was >5 at the end of the first hour, the patients received another hour of the same treatment and also betamethasone (0.5 
mg/kg intramuscular). On enrollment and after the first and the second hour of treatment each child had a validated clinical 
score. Results: The mean birth weight was 3512.5 grams and 3420 grams, age at first attack was 7.2 months and 8.4 months, 
previous attacks was 2.7 and 3.2, previous hospitalizations was seen in 12 and 13, asthma and atopy in first-degree relative 

were seen in 5 and 6, parental smoking was seen in 25 and 28 and kerosene stove were enrolled in 21 and 30 in group I and 
II respectively. The difference was significant (P< 0.05). Respiratory rate in admission was 56.4 min−1 and 55.2 min−1, 
clinical score was 7.2 and 7.6, after 1 hour was 3.2 and 4.1 and after 2 hours was 3.5 and 4.3 respectively. The difference 
was significant (P< 0.05). Conclusion: Salbutamol administered using an MDI, spacer, and face mask was more effective 
than nebulizer in treating children under two years old who were treated in the emergency room using a standardized 
protocol for "moderate to severe" acute wheezing. 
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INTRODUCTION 

Acute respiratory diseases in children are a significant 

cause of illness and can range from mild to severe, 

depending on the underlying cause and the child's 

overall health. These diseases often affect the upper 

and lower respiratory tract and can be caused by viral, 

bacterial, or environmental factors.1 

Common cold or upper respiratory infection is caused 

by viruses such as rhinovirus, respiratory syncytial 
virus (RSV), or coronaviruses.Symptoms are runny 

nose, sore throat, cough, mild fever, congestion, and 

sneezing.2Bronchiolitis is most commonly caused by 

RSV (respiratory syncytial virus), but other viruses 

like influenza can also cause it.Pneumonia can be 

caused by bacteria (e.g., Streptococcus pneumoniae, 

Haemophilus influenzae), viruses (e.g., RSV, 

influenza), or fungi.Symptoms are fever, cough, rapid 

breathing, chest pain, and difficulty 

breathing.Bacterial pneumonia is treated with 

antibiotics, while viral pneumonia may require 

antiviral medications or supportive care.3 

Nearly 80% of children's wintertime health center 

visits are related to acute respiratory conditions. 

About 25% of newborns under one year old 
experience at least one wheezing episode year.4 The 

effectiveness of beta-2-agonists given by metered-

dose inhaler (MDI) with a spacer and a face mask in 

treating acute exacerbations of wheezing in infants 

and children has been shown in prior research 

employing a clinical score.5Furthermore, studies in 
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adults and children over 2 years of age have shown 

that beta-2-agonists administered by MDI with a 

spacer device and a face mask are as effective as 

nebulization in the treatment of asthma or acute 

exacerbations of wheezing and result in fewer adverse 
effects (tachycardia, vomiting, and oxygen 

desaturation) than when salbutamol is delivered by 

nebulizer.6The present study was conducted to 

compared salbutamol via metered- dose inhaler with 

spacer versus nebulizer for acute wheezing in children 

less than 2 years of age.  

 

MATERIALS & METHODS 

The study was carried out on 50 children presenting 

with “moderate to severe” wheezing, seen in the 

emergency department. All parents gave their written 

consent to participate in the study.  

Data such as name, age, gender etc. was recorded. 

Two salbutamol treatment groups. In the first hour, 

the group I (MDI-S group) received 2 puffs (100 
µg/puff) every 10 min for 5 doses, and the group II 

(NEB group) received 0.25 mg/kg every 13 min for 3 

doses. If the clinical score was >5 at the end of the 

first hour, the patients received another hour of the 

same treatment and also betamethasone (0.5 mg/kg 

intramuscular). On enrollment and after the first and 

the second hour of treatment each child had a 

validated clinical score.Results thus obtained were 

subjected to statistical analysis. P value < 0.05 was 

considered significant. 

 

RESULTS 

Table I Demographic data 

Parameters Group I Group II P value 

Birth weight (g) 3512.5 3420.6 0.92 

Age at first attack (months) 7.2 8.4 0.05 

Previous attacks (no.) 2.7 3.2 0.04 

Previous hospitalizations 12 13 0.90 

Asthma and atopy in first-degree relative 5 6 0.81 

Parental smoking 25 28 0.74 

Kerosene stove 21 30 0.05 

Table I shows that mean birth weight was 3512.5 grams and 3420 grams, age at first attack was 7.2monthsand 

8.4months, previous attacks was 2.7 and 3.2, previous hospitalizations was seen in 12 and 13, asthma and atopy 

in first-degree relative were seen in 5 and 6, parental smoking was seen in 25 and 28 and kerosene stove were 

enrolled in 21 and 30 in group I and II respectively. The difference was significant (P< 0.05). 

 

Table II Comparison of treatments 

Variables Group I Group II P value 

RR (On admission) 56.4 55.2 0.82 

Clinical score 7.2 7.6 0.93 

After 1 hour 3.2 4.1 0.01 

After 2 hour 3.5 4.3 0.04 

Table II, graph I shows that respiratory rate in admission was 56.4 min−1 and 55.2 min−1, clinical score was 7.2 

and 7.6, after 1 hour was 3.2 and 4.1 and after 2 hours was 3.5 and 4.3 respectively. The difference was 

significant (P< 0.05). 

 

Graph I Comparison of treatments 
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DISCUSSION 

Salbutamol is a common bronchodilator medication 

used to treat conditions like asthma and chronic 

obstructive pulmonary disease (COPD). It helps relax 

the muscles around the airways, making it easier to 
breathe. In children, it is often administered through a 

metered-dose inhaler (MDI) with a spacer device to 

enhance its effectiveness and make it easier to use.7A 

spacer is a chamber that attaches to the inhaler. It 

holds the medication for a brief period before the 

child inhales it, ensuring that more of the medication 

reaches the lungs instead of getting stuck in the mouth 

or throat.8MDI- the metered-dose inhaler releases a 

fixed dose of medication when activated. Using it 

with a spacer ensures the medicine is delivered more 

efficiently.9The present study was conducted to 

compared salbutamol via metered- dose inhaler with 
spacer versus nebulizer for acute wheezing in children 

less than 2 years of age. 

We found that mean birth weight was 3512.5 grams 

and 3420 grams, age at first attack was 7.2months and 

8.4months, previous attacks was 2.7 and 3.2, previous 

hospitalizations was seen in 12 and 13, asthma and 

atopy in first-degree relative were seen in 5 and 6, 

parental smoking was seen in 25 and 28 and kerosene 

stove were enrolled in 21 and 30 in group I and II 

respectively. Kerem et al10 demonstrated in 33 

children over 6 years of age that salbutamol 
administered by MDI with a spacer had the same 

efficacy (using a clinical score and spirometry) and 

fewer side effects (tachycardia) than salbutamol 

administered by nebulizer in the treatment of acute 

asthma exacerbation. Similarly, Chou et al11 in a 

randomized study with 152 children over 2 years of 

age with acute asthma exacerbation, found the same 

efficacy with shorter delivery time and fewer side 

effects from albuterol administered by MDI with a 

spacer and mouthpiece or face mask than salbutamol 

delivered by a nebulizer. 

We observed that respiratory rate in admission was 
56.4 min−1 and 55.2 min−1, clinical score was 7.2 and 

7.6, after 1 hour was 3.2 and 4.1 and after 2 hours was 

3.5 and 4.3 respectively. Parkin et al12 studied 60 

hospitalized children under 5 years of age (mean ± 

SE, 35 ± 1.9 months) with moderate acute asthma and 

showed that salbutamol administered by MDI with a 

spacer device was as effective as when given by 

nebulizer. In that study the incidence of relapse was 

similar in both groups during 2 weeks of follow-up. 

Rubilar et al13 in their study children were randomly 

assigned to one of two salbutamol treatment groups. 
In the first hour, the MDI-S group received 2 puffs 

(100 µg/puff) every 10 min for 5 doses, and the NEB 

group received 0.25 mg/kg every 13 min for 3 doses. 

If the clinical score was >5 at the end of the first hour, 

the patients received another hour of the same 

treatment and also betamethasone (0.5 mg/kg 

intramuscular). There were no differences at the time 

of admission to the emergency department between 

groups in clinical score or demographic data. Success 

(clinical score #5) after the first hour of treatment was 

90% (56/62) in the MDI-S group and 71% (43/61) in 

the NEB group (odds ratio 3.9, 95% confidence 

interval 1.5–10.4, P = 0.01). After the second hour, 

the success was 100% in the MDI-S and 94% in the 
NEB (P > 0.05). 

The shortcoming of the study is small sample size. 

 

CONCLUSION 

Authors found that Salbutamol administered using an 

MDI, spacer, and face mask was more effective than 

nebulizer in treating children under two years old who 

were treated in the emergency room using a 

standardized protocol for "moderate to severe" acute 

wheezing. 
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