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ABSTRACT

Objective: To assess efficacy of salbutamol delivered through metered dose inhaler (MDI) - spacer in paediatric patients with
acute exacerbation of asthma.

Study Design: Prospective observational study.

Place and Duration of Study: Department of Paediatrics, Pakistan Naval Ship, Shifa Hospital, Karachi-Pakistan, from Jan to
Dec 2018.

Methodology: Ninety Five patients aged 26 to <12 years, with acute asthma exacerbation were enrolled. Any patient with
fever, clinical asthma score (CAS) >7, on home treatment with drugs delivered through nebulization or on oral steroids was
excluded. Clinical asthma score recorded on presentation, followed with salbutamol via Metered Dose Inhaler & spacer at
dose of 400 pgm (4 x puffs of 100 pgm). Clinical asthma score rechecked after 20 min. Response to salbutamol was then com-
pared in relation to the presenting Clinical asthma score.

Results: Out of 95 children, 45 (47.9%) were male & 50 (52.1%) female with 67.4% having positive family history for asthma.
Average premedication clinical asthma score was 2.44. Sixty nine (72.9%) patients had an adequate response as they exhibited
clinical asthma score of 0 or fall in score of >2. Patients with adequate response had average clinical asthma score of 2.07 on
presentation in contrast to 3.42 with inadequate response.

Conclusion: Salbutamol delivered via Metered Dose Inhaler & spacer at dose of 400 pgm is an effective medication for quick
relief in children with acute exacerbation of asthma. Moreover, its administration at a point where exacerbation is not much

severe steers us towards more favourable outcome.
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INTRODUCTION

Asthma, a chronic entity commonly recognized in
childhood, has a worldwide prevalence as it affects an
estimated 8.3% children and distributed across all the
socioeconomic groups!. It is characterized by periods
of reversible airflow obstruction known as asthma
attacks or exacerbations?. Asthma exacerbations are
one of the leading causes of hospital admissions in
paediatric population®. Asthma is the result of a comp-
lex interplay of immunologic, genetic and environ-
mental mechanisms*. Inflammatory infiltration along
with eosinophils and mucus hypersecretion as well as
airway remodeling is usual characteristics - affecting
its chronicity as well as severity®. These entangled fac-
tors phenotypically emerge as a disease after certain
exposures including exercise, infection, allergens (e.g.
pollen), occupational exposures and airborne irritants
(e.g., environmental tobacco smoke)¢. Risk limitation
has a defining role in any asthma management stra-
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tegy’. Presentation varies from recurrent wheeze to
bronchitis, bronchiolitis, pneumonia and persistent
cough with cold. This too is marked with periods of
acute worsening of symptoms®. Current guidelines co-
rrelate the significance of preventive measures and
optimal control®. Being a primarily clinical diagnosis,
spirometry can be helpful in subtle presentations and
in monitoring treatment responsell. Pulse oximetry
and emergency room measures remain as the corner-
stone in treating hypoxemia. The important 4 corner-
stones of asthma care include periodic assessment and
monitoring, education, control of environmental fac-
tors/co-morbidities and lastly medications. The most
utilized drug classes are 2-adrenergic agonists, corti-
costeroids and leukotriene modifiers. Bronchodilators
and corticosteroids can promptly assist in minimizing
acute episodes, thus ensuring better quality of life app-
ropriate to the age of the growing child with minimal
functional and psychological morbidity. This study
was conducted to evaluate the efficacy of short acting
[2-agonist (salbutamol) delivery via Metered Dose
Inhaler & spacer at low dosewith less potential side-
effects in acute worsening of asthma symptoms.
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METHODOLOGY

A prospective observational study was conduc-
ted in Emergency Department of Department of Ped-
iatric Medicine, Pakistan Naval Ship, Shifa Hospital
Karachi, Pakistan, from January to December 2018. It
was meant to assess the presentation dynamics of
acute exacerbation of asthma in children and efficacy
of salbutamol delivered through Metered Dose Inhaler
(MDI) during the exacerbation. A sample size of 95
patients was calculated using WHO sample size calcu-
lator keeping confidence level 95%, anticipated popu-
lation 47% and absolute precision 10%10. Patients were
selected by non-probability consecutive sampling.

Severity of asthma exacerbation was assessed as
per clinical asthma score (CAS) which involved asse-
ssment for presence of cyanosis, abnormal breath
sounds, use of accessory respiratory muscles, inspira-
tory or expiratory wheeze and cerebral functioning
status (table-I) with score ranging from 0-1015. Permi-
ssion from the local ethics review committee was sou-
ght (ERC approval certificate number 2020/PAEDS/
11). After informed written consent from each child’s
parents, 95 children with age =6 years and <12 years
of either gender presenting to Paediatric Emergency
Department were enrolled into the study by non-pro-
bability consecutive sampling. The younger children
were excluded as drug delivery can be compromised
without the use of face mask and hence the treatment
efficacy. These children had presented in Emergency
Department with acute exacerbation of asthma with
CAS of 1-7 (accounting for mild to moderate exacer-
bation)'1-15. Assessment was done by on duty Paediat-
ric Resident. Any child with fever (temperature >100.4
°F), already diagnosed with a disease involving heart,
kidney, liver or central nervous system, or with severe
exacerbation of asthma with CAS >7 were excluded
from the study. Likewise patients who were already on
home treatment with drugs delivered through nebu-
lization or on oral steroids were not included. After
getting treatment history and family history, children
were assessed clinically and scored on CAS on presen-
tation. A quick demo-nstration of effective intake tech-
nique with MDI & spacer was demonstrated by Paed-
iatric Resident. This was followed with 4 puffs of
salbutamol (i.e. total dose of 400mcg of salbutamol)
administered through MDI and spacer. The patient’s
response was monitored on CAS after 20 min of inter-
vention. Mean + SD calculated for quantitative vari-
ables like age, CAS on presentation and response to
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treatment after 20 min. Post stratification chi square
test applied. The p-value <0.05 significant.

RESULTS

There were 95 patients of asthma with acute
exacerbation who were taken into this study. Out of 95
patients, 45 (47.9%) were male and 50 (52.1%) female
with male to female ratio 1:1.1.64 children (67.4%) had
positive family history for asthma. Among the 5 para-
meters of CAS, expiratory wheeze was the most com-
mon sign as it was witnessed in 79 (83.1%) patients. It
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Figure-1: Clinical Asthma Score on presentation in patients
with effective response to salbutamol with Metered Dose
Inhaler & spacer (n=69).
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Figure-2: Clinical Asthma Score on presentation in patients
with ineffective response to salbutamol with Metered Dose
Inhaler & spacer (n=26).

was followed by subcostal recessions in terms of
symptomatology as it was recognized in 39 children
(41.0%). Average CAS on presentation was found to
be 2.44 £ 1.19. CAS was recorded after 20 minutes of
salbutamol delivered via spacer & MDI. 69 (72.6%)
patients had an adequate response to salbutamol, that
is fall in CAS of 22 or reduced to 0 after 20 min. 26
(27.4%) patients had documented inadequate response
to salbutamol.

Patients who showed adequate response had
mean CAS of 2.07 = 0.99 while those who had an
inadequate response showed mean CAS of 3.42 + 1.13
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on presentation (p=0.0005). Eighty percent children
with inadequate response had CAS of >2 on presenta-
tion as exhibited in fig-2. On the contrary 68% of chil-
dren with adequate response showed CAS of <2 on
presentation as depicted in fig-1. Table-II shows the

Table-I: Clinical Asthma Score (CAS)15.
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this wide variation is that our selected children were in
acute exacerbation.

We observed average CAS on presentation in our
patients was 2.44. Direkwatanachai et al also employed
CAS for assessing asthma severity and reported aver-

Clinical Asthma Score

Clinical Signs

0 1 2
Cyanosis No In room air In FiO2 0.4
Abnormal breath sounds | Normal Unequal Deceased or absent
Accessory muscle use No Moderate (subcostal recessions) Maximal (su prasterna.l + subcostal retraction
and/or flaring ala nasi)
Wheeze No Moderate (expiratory wheeze) Marked (inspiratory + expiratory wheeze)
Cerebral function Normal Depressed or agitated Coma

stratification of response to salbutamol in relation to
specific CAS on presentation. Majority were aged 6-9
years (78.9%). However, the efficacy of salbutamol was
identical in 6-9 & 10-12 years as 72% and 75% had the
adequate response in these age groups respectively.
Table-1II depicts stratification in relation to age.

Table-II: Efficacy of salbutamol delivered with Metered
Dose Inhaler & spacer with respect to baseline Clinical
Asthma Score (n=95).

Clinical Asthma Efficacy

Score on Yes No ’;.
presentation n (%) n (%) value
1-2 47 (49.5%) 5 (5.3%) <0.01
3-5 22 (23.2%) 21 (22.1%) <0.01

Table-III: Efficacy of salbutamol delivered with Metered
Dose Inhaler &spacerwith respect to age (n=95).

Efficacy
Age Yes No v a’;e
n (%) n (%)
6-9 years 54 (56.8%) 21 (22.1%) 0.70
10-12 years 15 (15.8%) 5(5.3%) )
DISCUSSION

Among our enrolled 95 children aged between 6-
12 years, 52.1% patients were females and 47.9% were
males, which show that incidence is nearly the same in
two genders. Kamps et al while studying children 2-18
years of age, had also reported equal distribution of
asthma in either gender in Netherlands as affected
males were 49%16. 67.4% of our patients were found to
have a positive family history for asthma. Banjari et al
reported that 75% of children aged 7-17 years with as-
thma in Jeddah had a positive family history?. 83.1%
of our patients had expiratory wheeze. Matricardi et al
had reported history of wheeze in 33.6% of their stud-
ied children's. However, the apparent reason behind

age baseline CAS of 3.91 in their study carried out in
Thailand in children aged 5-18 years'4. This may reflect
the fact that their patients were having more severe
episode of exacerbation than ours.

We recognized 69 (72.6%) patients had an adeg-
uate response, that is fall in CAS of > 2 or reduced to 0
after 20 minof administration of 4 x puffs of salbutamol
(400 pgm dose) delivered via Metered Dose Inhaler&
spacer. Twety six patients (27.4%) had however an in-
adequate response. In contrast to this, Direkwatana-
chai et al had while using MDI & spacer reported lesser
efficacy of salbutamol delivered at dose of 600 pgm as
47.1% of their patients had an adequate response after
20 minutes of intervention!.

We identified mean CAS of 2.07 on presentation
in our patients who showed adequate response. In
contrary our patients who had an inadequate response
showed a mean CAS of 3.42 on presentation. This
represents the fact that lesser the respiratory distress at
the time of salbutamol administration delivered via
MDI & spacer, better the therapeutic effect is. In other
words salbutamol should be administered early as
soon as worsening of symptoms are noticed, otherwise
effectiveness of salbutamol takes a downward trend.
Likewise, 80% of children with inadequate response
had CAS of >2 on presentation, while on the contrary
68% of children with adequate response showed CAS
of <2 on presentation. Salbutamol was found to be eff-
ective in 90.4% children whose CAS was 1-2 on presen-
tation, while quite contrary to that efficacy reduced to
51.2% inchildren whose CAS was 3-5 on presentation.
Thus, lesser CAS was associated with better therapeu-
tic effects, meaning earlier it is used, more conducive
the results are. Kamps et al while studying 47 subjects
and utilizing Childhood Asthma Score, reported 83%
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of their patients required admission whenever Child-
hood Asthma Score was >416.

CONCLUSION

Asthma is a common phenomenon in many fami-
lies as the disease course of this chronic entity is mar-
ked with episodic exacerbations. Severe exacerbation
does require management in the emergency depart-
ment or even inpatient hospitalization'¢. Timely, yet
effective, intervention can direct us towards limiting its
morbidity and lesser hospital indoor stays. Salbutamol
delivered via MDI & spacer at the dose of 400 pgm (4
x puffs of 100 pgm) is a ready choice as an effective
medication for quick relief of worsening symptoms
in asthamatic children - both at home and in hospital
therapeutics. Earlier it is given on the severity ladder
of exacerbation, more effective it is. Parental coun-
seling with emergency management plan for home
treatment with salbutamol delivered via MDI & spacer
should be integral part of every asthma management
strategy.
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