Comparison of Salbutamol Alone and
Salbutamol in Combination with Ipratropium
Bromide in The Treatment of Acute Asthma in
Children

Muhammad Umairt, Zeeshan Ahmad?, Sidra Anjum?, Muhammad Aslam Sheikh!, Muhammad Zubair Ahmad*
Department of Pediatric Medicine, Post-Graduate Trainee, Children's Hospital & Institute of Child Health,? Department of
Pediatric Medicine, Nishtar Hospital, Multan, Pakistan.

/ABSTRACT \

Background: Acute attack of childhood bronchial asthma can be life-threatening if not timely and
appropriately managed. This study aimed to compare the mean pulmonary asthma score in
salbutamol alone versus salbutamol combined with ipratropium bromide for managing childhood
acute asthma.

Methods: This single-blind, parallel-group, randomized controlled trial was performed at the Pediatric
Medicine department, The Children’s Hospital & the Institute of Child Health, Multan, from January 1,
2024, to June 30, 2024. A total of sixty children of 2-15 years with an acute asthma episode were
consecutively enrolled after parental consent. Exclusions included congenital pulmonary/cardiac
malformations, bronchopulmonary dysplasia, cystic fibrosis, bronchiolitis obliterans, and imminent
respiratory failure. Patients were randomly divided into group A and group B treatment groups.
Group A received nebulization of 0.5% salbutamol alone, while Group B received salbutamol with
ipratropium bromide. Pulmonary Asthma Score (PAS) was assessed on presentation and after 4
hours. Descriptive statistics are run using SPSS. PAS after 4 hours of treatment between the groups was
compared through a t-test, and a p-value <0.05 was taken as significant.

Results: The mean age was 8.6 + 2.8 years with equal gender distribution. Baseline PAS was
comparable (10.2+ 1.2 vs 10.6 £ 1.2, p = 0.295). After 4 hours, overall PAS declined to 7.4 + 1.6, with
significantly lower scores in the combination group (6.3 £ 1.2) versus salbutamol alone (8.4 + 1.2,
p<0.001). Stratified analysis confiirmed these results except among children on montelukast
(p=0.846).

Conclusion: Nebulization with salbutamol plus ipratropium bromide significantly reduces PAS at 4
hours compared to salbutamol alone in acute pediatric asthma.
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INTRODUCTION

Over 300 milion people worldwide have asthma,
and the number is said to be rising by 50% every ten
yearst. About 15% of children suffer from asthma,
which is also one of the most frequent causes of
admission to pediatric wards and emergencies?®.
Asthma burden in South Asia has reduced over the
past three decades, yet the absolute number of
cases continues to rise, driven by population growth
and environmental risk factors*®. It is reported in 10%
of Pakistani children according to the International
Study of Asthma and Allergies in Childhood (ISAAC)
study; however, these estimates are thought to be
lower and obscure the true incidence®.

Due to the lack of access to standard pulmonary
function tests, diagnosing asthma in young children
presents significant challenges. Similar drugs are
used to manage asthma in adults and children, but
the symptoms, presentation, and best management
approach between these two age groups are
different”®. It has been discovered that anticholiner-
gics, like lpratropium Bromide, when used with p
2-agonists, like salbutamol, can reduce hospitaliza-
tions among children who experience exacerba-
tions®1°,

A study enrolled 104 pediatric patients with asthma
divided equally into Group ‘A’ (salbutamol alone)
and ‘B’ (salbutamol in combination with Ipratropium
bromide respectively). Mean respiratory rate in
group A was 30 * 4.0 while in group B was 27.8+3.8.
Mean PEFR (peak expiratory flow rate) percentage
in group A was 68.70 + 18.6 while in group B was 87.1
+17.1 In another study, a total of 97 patients were
recruited, 49 in the salbutamol plus ipratropium
group and 48 in the salbutamol-only group. Mean
PAS at 4 hours after treatment was 7.7+2.1 in the
combination group and 9.7+2.4 in the salbutamol
only group. However, some authors concluded
that the two groups had similar results without any
significant difference?®s.

Clinicians who treat asthma will find our study's
findings helpful in choosing the best course of
action. To properly manage asthmatic exacerba-
tions, the findings will also assist other researchers
plan more sophisticated studies in this field. A
valuable database of our local population will be
created by the study's findings and compared to
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those of other regions in the world. It was hypothe-
sized that the mean pulmonary asthma score would
be lower in salbutamol combined with ipratropium
bromide compared to salbutamol alone to treat
acute childhood asthma. This study was conducted
to compare the mean pulmonary score in salbu-
tamol alone versus salbutamol combined with
ipratropium bromide for the treatment of acute
asthma in children.

METHOD

This single blind, parallel group, randomized
controlled trial was conducted at the Pediatric
Medicine department at The Children’s Hospital
and the Institute of Child Health, Multan, over six
months from 1st January 2024 to 30th June 2024 after
approval from the ethical committee (No:
2148/CH&ICH Multan, dated:29-11-2023, Trial registry
no. NCT06918418). Children aged 2-15 years, either
male or female gender, presenting with an acute
asthma episode of < 12-hour duration were consec-
utively included in the study after informed consent
was provided by parents/guardians. Children with
known lung and/or congenital heart malformations,
bronchopulmonary dysplasia, cystic fibrosis, or
post-infectious bronchiolitis obliterans and altered
mental status on presentation with imminent respira-
tory failure were excluded from the study.

Pulmonary asthma score (PAS)* was assessed on
presentation and 4-hours after starting treatment.
PAS uses parameters of respiratory rate, wheezing,
inspiration to expiration ratio (I:E) and use of acces-
sory muscles graded from 0 — 3 with maximum total
score of 12. Baseline patient characteristics includ-
ing age, gender, history of parental asthma, dura-
tion of asthma diagnosis and use of asthma control-
lers (inhaled corticosteroids, LABA, Montelukast)
were recorded. Children were randomly divided to
group A and B by lottery method using sequentially
numbered sealed opaque envelopes.

Children in group A were nebulized with only 0.5%
salbutamol aerosol solution (0.15 mg/kg, up to a
maximum of 5 mg) in 5mL of normal saline for seven
min every twenty min for two hours, and then every
half hourly for 2 more hours. Children in group B were
nebulized both salbutamol and ipratropium
bromide nebulization. Ipratropium bromide solution
(250 mcg in children of under 20 kg or 500 mcg in
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children above 20kg) every 20 minutes for the initial
2 hours then every half hourly for two hours in
between the salbutamol nebulization. Aerosol were
generated by nebulizer powered by compressed-air
(5 L/min) with Y-connection with oxygen (3 L/min)
and delivered via a face mask. At the end of 4-hours
of therapy, PAS was assessed by pediatrician not
aware of treatment assigned.

A minimum sample size of 60 children was calculat-
ed through formula for mean difference using online
software https://www.openepi.com/SampleSize/SS-
Mean.htm assuming mean PAS in combination
therapy group as 7.7+2.1 and salbutamol only group
as 9.7+2.4 at 80% power of the study and 95% confi-
dence levell2. Data analysis was performed
through SPSS version 23. The normality of quantita-
tive data was assessed through the Shapiro-Wilk test.
Mean + SD was calculated for normally distributed

quantitative variables. Frequency and percentages
are calculated for categorical variables. PAS at 4
hours between the groups was compared through
an independent sample t-test. For all the compari-
sons, p-value < 0.05 was taken as significant.

RESULTS

The mean age of the children was 8.6 + 2.8 years,
and there was an equal male and female distribu-
tion. A history of parental asthma was positive in
31.7% (n=19) of children. The mean duration of
asthma was 3.6 + 2.0 years since diagnosis. Inhaled
corticosteroids (ICS) and long-acting p-agonists
(LABA) were the most common controller medica-
tions used (43.3% and 45% respectively). All the char-
acteristics were comparable between salbutamol
alone (group A) and salbutamol + ipratropium
(group B) treatment groups, Table 1.

Table 1: Characteristics of Children Presenting with Acute Asthma (N=60)

Age (years) 8.6 +2.8 8.2+25 8.9+3.1 0.382
Gender

Male 40 (66.7) 20 (50) 20 (50) 1.00
Female 20 (33.3) 10 (50) 10 (50)

Parental Asthma

Yes 19 (31.7) 9 (47.4) 10 (52.6) 0.781
No 41 (68.3) 21 (51.2) 20 (48.8)

Duration of Asthma (years) 3.6+20 3.4+20 3.8+20 0.411
Controller Medications

Inhaled corticosteroid 26 (43.3) 14 (53.8) 12 (46.2)

Long-acting p-agonist 27 (45.0) 14 (51.9) 13 (48.1) 0.583
Montelukast 07 (11.7) 2 (28.6) 5(71.4)

Group A: Salbutamol alone, Group B: Salbutamol + Ipratropium

*Independent sample t-test for numerical comparison, chi-square test for categorical comparison

The mean pulmonary asthma score on presentation was 10.4 + 1.2 and comparable in both the treatment
groups (10.2 + 1.2 vs. 10.6 = 1.2, p-value 0.295). After 4 hours of nebulization treatment, the mean pulmonary
asthma score declined to 7.4 + 1.6. However, the mean pulmonary asthma score after 4 hours of treatment
was significantly less in the combination group, in contrast to the salbutamol alone group (6.3 +1.2 vs 8.4 £

1.2, p < 0.001), Table 2.
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Table 2: Pulmonary Asthma Scores of Children Presenting with Acute Asthma (N=60)

Baseline 104 +1.2 10.2+1.2

106 +1.2 0.295

After 4 hours 74+1.6 84+12

6.3+1.2 <0.001

Group A: Salbutamol alone, Group B: Salbutamol + Ipratropium

*Independent sample t-test

After stratification on demographic characteristics, the mean pulmonary asthma score after 4 hours of
treatment remained significantly lower in the Salbutamol + Ipratropium treatment group compared to
Salbutamol alone (p-value < 0.05) except in the stratum of montelukast controller medication (p-value 0.846)

Table 3.

Table 3: Effect of demographic characteristics on 4-hour Pulmonary Asthma Scores of Children Presenting

with Acute Asthma (N=60)

Age < 10-years 8.0+1.0 6.2+1.2 < 0.001
> 10-years 9.3+1.2 6.5+1.1 < 0.001
Gender Male 8.4+1.3 6.0+1.0 < 0.001
Female 85+1.2 6.9+1.4 0.012
Parental Asthma Yes 8.4+1.2 6.6 +1.2 0.004
No 8.4+1.2 6.2+1.2 < 0.001
Duration of < 3-year 7.8+0.9 6.1+1.3 < 0.001
Asthma > 3-years 9.1+1.2 6.4+1.1 < 0.001
Type of controller | ICS 7.8+0.8 59+1.2 < 0.001
Medication LABA 9.1+£1.2 6.5+1.1 < 0.001
Montelukast 7.0+0.0 6.8+1.3 0.846

Group A: Salbutamol alone, Group B: Salbutamol + Ipratropium

*Independent sample t-test

DISCUSSION

The cholinergic antagonist ipratropium bromide
affects the smooth muscle of the bronchi®.
Ipratropium can work broadly across the lung, even
though parasympathetic fibres are only found in the
major airways. However, the B-adrenergic receptors
are more widely dispersed, which makes it perfect
for combined action®®. Ipratropium'’s bronchodilator
action is a little slower than that of the B2 agonists,
although both medications’ benefits can be
enhanced when taken together. Even though
repeated ipratropium dosages are typically advised
over the first 24 to 48 hours, the ideal dosage and
frequency for children experiencing asthma attacks
are yet unknown?’. In the present study, six nebulized
inhalations were administered in the first two hours
and then 4 nebulisations in the next 2 hours, which is
marginally more than what has been used in
previous research?®. To determine the best time to
administer ipratropium to children experiencing
asthma attacks, more research is required.

The results of our study confirm that the mean
pulmonary asthma score after 4 hours of treatment
was significantly less in the combination group in
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contrast to the salbutamol alone group (p-value <
0.001). In a study, it was found that adding
ipratropium bromide to children's regular salbutamol
medication enhanced Ilung function and
dramatically decreased hospitalisation®2.

Our findings concur with those of Rodrigo's
systematic review!®. Patients with severe asthma
receiving repeated dose-fixed protocols—which
involve 3 or more doses of an anticholinergic
medication—benefit most from anticholinergic
medications'®. Although the variety of individuals
and the severity criteria utilised in our study differ
from those reported in most prior studies, it is
challenging to compare our findings with those of
other studies®.

A significant health benefit results from this
significant drop in the pulmonary asthma score,
which also lowers the percentage of hospital
admissions. On one hand, it spares the child from the
psychological anguish of hospitalization and the
disruption to the family; on the other side, it
drastically lowers hospital expenses. In countries with
lower socioeconomic conditions and without free
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hospital healthcare services, these consequences
are much more significant.

In a study conducted in Peshawar on children with
acute asthma, the researchers discovered that
combining ipratropium with salbutamol had a
positive impact on early hospital discharge?.. In
another study, 100 children who presented with
acute asthma (aged 2-12 years) were recruited.
Mean PEFR% at 1 hour after drug administration was
82.8+7.5 in the experimental (salbutamol plus
ipratropium) while it was 60+6.0 in the control group.
The experimental group showed high PEFR%,
depicting its superior efficacy compared to the
control group (p<0.00001)?2. Our results and these
results are comparable.

A few of the investigations found no discernible
difference between the groups. The addition of
ipratropium bromide to salbutamol, when given via
a metered-dose inhaler, did not significantly lower
admission rates when compared to salbutamol

alone, in children with moderate acute asthma?. In a

medications in acute asthma crises,
patient-centred research is required.

more

CONCLUSION

We conclude that nebulization with salbutamol in
combination with ipratropium bromide has superior
efficacy while treating acute asthmatic attacks in
children. We, therefore, suggest the use of
combination therapy in the form of nebulization to
achieve better outcomes in children presenting to
the emergency department with acute asthmatic
episodes.

LIST OF ABBREVIATIONS

PAS: Pulmonary Asthma Score

PEFR - Peak Expiratory Flow Rate

ICS - Inhaled Corticosteroids

LABA - Long-acting B-agonists

FEV1 - Forced Expiratory Volume In 1 Second
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