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ABSTRACT

Background: Asthma is one of the most common chronic diseases in
childhood, and acute asthma is the most common emergency and one of the
main reasons for hospitalization in children. One in 20 people suffers from
asthma around the world.

Objectives: The present study has evaluated the effect of inhaled
corticosteroids (Pulmicort), on the symptoms of asthma and hospitalization
duration in children with acute asthma attack.

Methods: This study is a randomized clinical trial study had done as a pilot
form with a control group (generally 80 children were studied) and is
organized as a double blinded. All children have asthma disease and at the first
of the study their asthma scores were determined. Then patients are divided
into two groups (case and control). Ventolin and hydrocortisone are given to
children in both groups. Also, the case group received nebulized budesonide
(Pulmicort) and the control received nebulized normal saline (as a placebo).
Results: The mean age among participants is 6.6+ 2.8 years old. The difference
of sex and age between case and control is not significant. Asthma severity and
rate of respiratory between two groups at the first of study were not different
too, and both groups were in moderate to severe asthma attack. The
differences of wheeze, cough, and distress scores between two groups are
significant at 6h, 12h, 24h, and 48h. So that in terms of improving the score of
wheezing, cough and respiratory distress in the case group compared to the
control group in the mentioned hours are quite significant ( P value:
<0.001).The difference of hospitalization time between case and control are
significant too (P value <0.001), In a way we saw its duration shortened in a
case group.

Conclusion: The study showed that budesonide makes the procedure of the
treatment faster and it reduces the duration of the hospitalization. The results
showed that the effect of budesonide on patient’s symptoms was positively
considerable. In this study no side effect of inhaled corticosteroid was
observed during hospitalization. Therefore, it can be a good choice used for
the treatment of acute asthma besides the standard guideline of acute asthma
treatment.
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BACKGROUND

Asthma is one of the most common chronic diseases in
childhood, and acute asthma is the most common
emergency and one of the main reasons for hospitalization
in children. One in 20 people suffers from asthma around
the world. Asthma causes significant deaths in about 14%
of boys and 10% of girls in childhood (1, 2). About 7 to 23
percent of patients are usually hospitalized with moderate
to severe asthma symptoms (3). Asthma is a chronic
disease characterized by inflammation of the airways,
severe bronchial sensitivity, and airway
reconstruction(4). Patients with asthma often experience
symptoms such as cough, wheezing, sleep disturbances,
and respiratory problems (5). These symptoms can
interfere with normal daily activities. One of the important
goals of asthma management is to prevent it from getting
worse. Proper management of asthma in the form of
outpatient treatment can help people attend school and
work, as well as reduce the risk of developing asthma. The
goal of asthma treatment in children is to achieve asthma
control by optimizing lung function, reducing daily and
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nocturnal symptoms, reducing the limitations of daily
activities, and the need for sedative treatment (6).
Corticosteroids are very effective in reducing airway
inflammation and are widely used in asthma management.
Corticosteroids almost effect on all inflammatory
mechanisms, including cytokine modulation, production
of cytokine (cytokine receptor), inhibition of eicosanoid
synthesis, inhibition of eosinophil accumulation, basophil,
and other leukocytes in lung tissue, and decreased
vascular permeability (7). Systemic corticosteroids
include both oral and non-oral steroids that are used for
severe asthma attacks. The use of oral drugs has certain
disadvantages in childhood. Non-edible use of these drugs
is painful and time-consuming in childhood. On the other
hand, children may vomit or not take oral steroids, which
can significantly delay treatment (8).

Objectives: Clinical trial researches have shown the
effectiveness of inhaled corticosteroids in controlling
acute asthma versus placebo (9-12). But there are little
researches to show that inhaled corticosteroids
(Pulmicort), can improve the symptoms of acute asthma
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attack in children comparison to other first line asthma
drugs and make hospitalization duration shorter. We try
to design a pilot study and show how inhaled budesonide
(pulmicort) can affect acute asthma symptoms and
hospitalization duration in pediatric. regular Cochran's
study of inhaled corticosteroids for acute asthma has
suggested further studies about this particular issue (9).

METHODS

Study design: This study is a randomized clinical trial
study (pilot form) with a control group and is organized as
a double blinded. The allocation Concealment was in a
randomized block method (4, 6, 8, 10, 12 blocks in each
group). The present study was performed on children at
Ali Asghar children hospital (Tehran, Iran) in 2020 and the
sampling method was performed by accident.

Inclusion criteria: The participants’ age range is between
2 and 12 years old and all of them diagnosed as acute
asthma attack. None of them have other chronic and
specific comorbid diseases.

Exclusion criteria: If the child has a severe acute asthma
disease or needs other medical procedures or has a heart
problem disease was excluded from the study. Lack of
willingness to participate in the study, patients with
chronic lung disease other than asthma, and children who
have received specific steroid medications over the past 7
days are also were excluded from the study.

Drug Dose:

All children have asthma disease and at the first of the
study their asthma scores were determined. All patients
with acute asthma attacks are treated through standard
asthma treatments which including oxygen and beta-2
agonists and systemic corticosteroids. Then patients are
divided into two groups (case and control). The case group
received nebulizer budesonide (Pulmicort) and the
control received 3 cc of normal saline instead of that
(placebo). The dosage of Ventolin is 0.05 mL (2.5 mg) to
0.1 mL (5 mg) (0.03 mL (0.15 mg) x body weight (kg)). The
dosage of intravenous hydrocortisone is 40 mg/kg/day.
The dosage of inhaled Pulmicort was 0.25 mg every 6
hours and up to 4 mg/day. If the patient's condition
worsens, he/she will be transferred to the intensive care
unit and will be excluded from the study. Monitoring the
patient's condition will be in 6, 12, 24, and 48 hours later
after consumption the nebulizing drugs. The patient's
clinical score is determined based on their cough
(Without/ mild/ moderate/severe), distress (without/
mild/ moderate/severe), and wheeze scores (score 3-0),
No symptom (score 0), symptom at the end of exhalation
(score 1), symptom at exhalation (score 2), symptom at
inhalation and exhalation (score 3). All children were
under consideration from the time of hospitalization until
discharge from the hospital with cardiopulmonary
monitoring and by checking vital sign and their symptoms.
Description of the blinding method: The sealed
envelope about the choice of medicine or placebo is in the
hands of the nurse of the triage or ward and is randomly
assigned to the patients. The patients and the doctor are
not aware of the medicine or placebo. The nurse is merely
informed of the medicine and placebo. The drug or placebo
in the syringe used in a nebulizer by the nurse of triage.
Statistical analysis: Statistical package for social sciences
(SPSS v.21, IBM Inc., Chicago, IL, USA) software was used
for analyzing the data. Descriptive statistics are used to
measure demographic characteristics. Fisher's chi-square
and accurate statistical tests will be used to compare
groups at the beginning of the study. Wilcoxon will be used
to check for changes in asthma scores.
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Ethical issue: The study was approved by Iran University
of Medical Sciences and written consent was obtained
from parents of children. The ethical code is
IRIUMS.FMD.REC.1399.145 and also the IRCT code is
IRCT20190106042260N2.

RESULTS

The results show the effect of Pulmicortin case and control
groups among children with asthma who referred to Ali
Asghar children hospital (Tehran, Iran) in 2020. The mean
age among participants is 6.6 2.8 years old. The
difference of sex and age between case and control is not
significant (sex P value= 0.799, age P value= 1.000). The
difference in asthma severity and rate of respiratory (RR)
between case and control group at the first of the study is
not different too (RR P value= 0.302 and asthma severity=
0.333), and both of groups were in moderate to severe
asthma attack.

The hospitalization time was between 1 to 4 days. About
72.5 % (n=29), 25 % (n=10), and 2.5 % (n=1) of case group
were hospitalized for 1, 2, and 3 days, respectively. Also, 7
% (n=3), 42.5 % (n=19), 32.5 % (n=13), and 12.5 % (5) of
the control group were hospitalized for 1, 2, 3, and 4 days.
So, the difference of hospitalization time between case and
control are significant (P value <0.001).

The description of wheeze, cough, and distress scores are
shown in tables 2, 3, and 4. The differences of wheeze,
cough, and distress scores between two groups were
significant at 6h, 12h, 24h, and 48h. So that over time (in
48h after hospitalization) in the case group we saw the
complete disappearance of the symptoms of cough and
shortness of breath and wheezing, but in the control group
the symptoms remained still mild. The progress of cough,
wheeze, and distress scores at all steps and in each group
are showed in table 5 and 6.

DISCUSSION

The present study has evaluated the effect of pulmicort
inhalation on children with acute asthma attack. Based on
a study, the prevalence of asthma among Middle Eastern
children is 7.53 %(13). Also, another study in Gorgan
(Iran), suggested that 7% of children had asthma. The
study concluded that the rate of asthma in the Middle east
is lower than in developed countries (14). In the United
States, in 2010, 1.800.000 people have been referred to the
emergency department for asthma problems (Centers for
Disease Control, 2014). Patients with asthma often
experience symptoms such as cough, wheezing, sleep
disturbances, and respiratory problems (5).

Inhaled corticosteroids (ICs) are the fundamental
treatment of asthma in adults and children. They are the
most effective anti-inflammatory drugs for the treatment
of recurrent asthma. Since their introduction in the early
1970s, no other effective drug has been found to treat
asthma. Treatment with ICs reduces asthma mortality.
Also, research has shown that ICs treatment reduces
symptoms, improves lung function, and reduces the
severity of asthma (15, 16). Cs treatment reduces the
burden of asthma, reduces the number of night
awakenings due to respiratory symptoms in children, and
this is valuable for children, especially help them to attend
the school, sports, and other social activities (17). In most
countries, the use of ICs would be recommended for the
treatment of persistent asthma. Due to the effectiveness of
ICs in moderate to low doses, the risks of side effects are
reduced (18). Studies of different populations have shown
that one in three children has wheezing at least once
before reaching the third year of life, and by the age of 6,
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this number has increased by 50 percent (19, 20).
Common guidelines recommend that patients with
moderate or severe asthma, every 15 to 20 minutes in the
first hour, receive three doses of antagonist-3 medications
inhaled or nebulized with ipratropium bromide (21, 22).
Corticosteroids, which are given immediately after
admission to the emergency department, reduce
admission rate especially in patients with severe asthma
(23). The primary treatment for asthma exacerbations is
the repeated use of beta-2 agonists and systemic
corticosteroids. The treatment for asthma attacks depends
on its severity. Beta-2 agonists are initially used alone, and
corticosteroids are added if they do not respond quickly
and steadily (18). In the United States, when asthma
symptoms worsen in a patient, National Heart, Lung, and
Blood Instructions (NHLBI) guidelines recommend using a
short-acting beta-2 agonist (SABA) without considering
current asthma medications (18). Instead, the Global
Asthma Guide (GINA) recommends increasing the
combined dose of budesonide/formoterol (Symbicort
Turbuhaler) (24). Surprisingly, experimental studies have
shown that high-dose of Pulmicort (budesonide) can
reduce the peak of severity and quickly improve clinical
and hospital discharge (25, 26). The side effects of 2-
agonists are palpitations, tremor, headache, tachyphylaxis,
and metabolic effects (27). Increased risk of
cardiovascular death, ischemic heart disease and cardiac
failure are side effects of nebulized and oral (B2-agonists
(27). One-term use of high-dose inhaled corticosteroid
therapy has potential to cause systemic side effects such as
impaired growth in children, skin thinning and bruising,
cataracts, decreased bone mineral density, and
Hypothalamic-pituitary-adrenal-axis suppression (28). It
is considerable that none of these side effects were
observed in among our patients who received pulmicort
inhalation.

In the present study, Ventolin and hydrocortisone are
given to children in both groups a standard treatment of
asthma attack. Also, the case group received nebulized
budesonide (Pulmicort) and the control received 3 cc of
normal saline (as a placebo). Patients’ symptoms were
categorized in 4 groups (without symptoms, symptoms at
inhalation and inspiration, symptoms at the end of
expiration, and symptoms at the expiration). The results
showed that the first wheeze score of case and control
group was not different significantly and both of them
have mild to moderate asthma symptoms ; however, the
symptoms of wheezing after 6 hours at inspiration and
expiration in case and control were zero and 45%.
Generally, after 12 hours 60% of case group had no
symptom of wheezing, while 97.5% of control group had
symptoms of wheezing. Also, the first cough score of case
and control group was not different significantly. But after
6 hours there was no severe cough in case group whereas
65% of control group had severe cough scores. Finally,
after 48 hours no symptoms of cough were observed in
case group while 10% of control group were in this
condition. It is considered that after 12 hours 97.5% of
case group showed no symptoms of distresses while
92.5% of control group had mild distress. After 24 hours
all of the patients in case group were out of distress
comparison to 87.5% of control groups at the same time.
Almost all symptoms in each group (wheezing, coughing,
and distress) had significant difference between different
steps first time, 6, 12, 24, and 48 hours later.

There are other studies about the effect of budesonide on
severe and mild to moderate asthma and some of them
compare the effect of this medication to others. An article
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in 2017 reviewed the scientific evidence of budesonide
usage and formoterol for treatment, improvement, and
alleviation of severe asthma attacks in outpatients
referred to the emergency room. The targets were over 12
years old and were known to have asthma. Most of the
articles in this review supported the beneficial effects of
budesonide and formoterol in continuing treatment and
relieving severe asthma attacks. However, four articles of
this review found that the use of budesonide and
formoterol at the time of severe asthma attacks did not
differ significantly from placebo. Therefore, the use of
budesonide and formoterol can be useful in controlling
and relieving asthma attacks (29). Another study in 2016
compared the clinical effects of beclomethasone
dipropionate and budesonide in the treatment of children
with mild persistent asthma. In this study, two
randomized, controlled and case children aged 7-15 years
were examined. From 85 patients with mild persistent
asthma, 42 received budesonide and others received
beclomethasone dipropionate at a dose of 400 micrograms
per day. Measurement results included changes in FEV1,
symptom scores, and side effects. Significant improvement
in FEV1 was observed in the budesonide group compared
with the beclomethasone dipropionate group at the end of
two months of treatment. But in terms of scores, the
symptoms and side effects of the two groups did not differ
significantly (30). A study in 2010 evaluated patients who
were at the age of 5 to 18 years and were randomly
assigned to the study. Inhaled Budesonide (200
micrograms/puff) or fluticasone propionate (250
micrograms/puff) was treated for 3 months and two puffs
daily. There were two groups: the budesonide group and
the fluticasone propionate group. After 3 months, the peak
of expiratory flow improved in both groups. In the first
month in the Budesonide group, the peak expiratory flow
improved more than in the fluticasone propionate group,
although the difference was not significant. At the end of
the study, the researchers concluded that the
improvement in lung function in the budesonide group
was faster than in the fluticasone group (31).In 2020 a
systemic review and meta-analysis involving 25 studies
and 2733 patients show that high doses of ICS, in addition
to SCS, reduce the risk of hospital admission in Emergency
department for treatment of moderate-to-severe asthma
exacerbations(32).

CONCLUSION

The study showed that budesonide makes the procedure
of the treatment faster and it reduces the duration of the
hospitalization. The results show that the effect of
budesonide on patient’s symptoms was positively
considerable in acute asthma attack. In this study no side
effect of inhaled corticosteroid (Pulmicort) was observed.
It is recommended to be used along with other routine
acute asthma attack treatments. It is suggested that more
studies with large sample size and also using other Para-
clinic exams such as spirometry done, to obtain more
results, and evaluate the long-term side effects of
budesonide used in children acute asthma attack.
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Table 1. characteristics of case and control groups (descriptions show by number, percent in a group)

Group 1 (case) Group 2 (control)
Male 29 (72.5%) Male 30 (75%)
Sex
Female 11 (27.5%) Female 10 (25%)
Age 2 years old 4 (10%) 2 years old 2 (5%)
3 years old 4 (10%) 3 years old 4 (10%)
4 years old 4 (10%) 4 years old 4 (10%)
5 years old 4 (10%) 5 years old 6 (15%)
6 years old 4 (10%) 6 years old 4 (10%)
7 years old 4 (10%) 7 years old 4 (10%)
8 years old 4 (10%) 8 years old 4 (10%)
9 years old 4 (10%) 9 years old 4 (10%)
10 years old 4 (10%) 10 years old 4 (10%)
11 years old 3(7.5 %) 11 years old 3(7.5 %)
12 years old 1 (2.5%) 12 years old 1 (2.5%)
Asthma Moderate 7 (17.5%) Moderate 4 (10 %)
Severity Severe 33 (82.5%) Severe 36 (90%)
Respiratory 50-60 12 (30%) 50-60 8 (20%)
Rate Upper 60 28 (70%) Upper 60 32 (80%)

Table 2. Proportion of wheeze score among case and control group in four steps (descriptions show by number (percent in a

group)
Group 1 Group 2 P value
First time Without 0 First time Without 0 0.55
End of Exp 0 End of Exp 0
Ins and Exp 32 Ins and Exp 34 (85%)
(80%)
Exp 8 Exp 6 (15%)
(20%)
6h later Without 0 6h later Without 0 <0.001
End of Exp 30 End of Exp 0
(75%)
Ins and Exp 0 Ins and Exp 18 (45%)
Exp 10 Exp 22 (55%)
(25%)
12h later Without 24 12h later Without 1 (2.5%) <0.001
Wheeze (60%)
Score EndofExp | 16 End of Exp 21 (52.5%)
(40%)
Ins and Exp 0 Ins and Exp 0
Exp 0 Exp 18 (45%)
24h later Without 36 24h later Without 0 <0.001
(90%)
End of Exp 4 End of Exp 35 (87.5%)
(10%)
Ins and Exp 0 Ins and Exp 0
Exp 0 Exp 5 (12.5%)
48h later Without 38 48h later Without 7 (17.5%) <0.001
(95%)
End of Exp 2 (5%) End of Exp 29 (72.5%)
Ins and Exp 0 Ins and Exp
Exp 0 Exp 4 (10%)

1- Exp= Expiratory

2- Ins= Inspiratory
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Table 3. Proportion of cough score among case and control group in four steps (descriptions show by number (percentin a

group)
Group 1 Group 2 P value
First time Without 0 First Without 0 1.000
Mild 0 time Mild 0
Moderate 6 (15%) Moderate | 6 (15%)
Severe 34 Severe 34 (85%)
(85%)
6h later Without 0 6h later Without 0 <0.001
Mild 30 Mild 0
(75%)
Moderate 10 Moderate | 14 (35%)
(25%)
Severe 0 Severe 26 (65%)
Cough Score 12h later Without 0 12h later | Without 0 <0.001
Mild 36 Mild 20 (10%)
(90%)
Moderate 4 (10%) Moderate | 30 (75%)
Severe 0 Severe 6 (15%)
24h later Without 15 24h later | Without 0 <0.001
(37.5%)
Mild 25 Mild 5 (12.5%)
(62.5%)
Moderate 0 Moderate | 35
(87.5%)
Severe 0 Severe 0
48h later Without 40 48h later | Without 4 (10%) <0.001
(100%)
Mild 0 Mild 21
(52.5%)
Moderate 0 Moderate | 15
(18.8%)
Severe 0 Severe 0

Table 4. Proportion of distress score among case and control group in four steps (descriptions show by number (percent in a

group)
Group 1 [case} Group 2 [control) P value
First time Without 0 First time Without 0 0.390
Mild 0 Mild 0
Moderate 9 Moderate 6 (15%4)
(22.504)
Severe 31 Severe 34 (B5%)
(77.504)
6h later Without 0 6h later Without 0 =0.001
Mild 35 Mild 2 (5%4)
[(87.504)
Moderate 5 Moderate 38 [9504)
(12.5%4)
. Severe 0 Severe 0
Distress 12h later Without 39 12h later Without 3 (7.5%) | <0.001
Score (97.5%4)
Mild 1 (2.5%) Mild 37
[92.5%]
Moderate 0 Moderate 0
Severe 0 Severe 0
24h later Without 40 24h later Without 35 0.021
(100%4) (B7.504)
Mild 0 Mild 5 [12.5%0)
Moderate 0 Moderate 0
Severe 0 Severe 0
48h later Without 40 48h later Without 35 0.021
(100%4) (87.504)
Mild 0 Mild 5 (12.5%0)
Moderate 0 Moderate 0
Severe 0 Severe 0
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Table 5. comparison of Wheeze, Cough, and distress scores of cases (group 1) between four steps (Wilcoxon test was

performed)
Criteria group 1 P value Z
wheeze 6h* - wheezing 1* | <0.001 -5.631
wheeze 12h - wheeze 6h <0.001 -5.058
wheeze 24h - wheeze 12h 0.002 -4.707
wheeze 48h - wheeze 24h <0.001 -3.162
cough 6h - 0.031 -5.706
cough 1
cough 12h - <0.001 -2.449
cough 6h
cough 24h - <0.001 -3.945
cough 12h
cough 48h - --cough 24h <0.001 -6.726
distress 6h - distress 1 <0.001 -5.734
distress 12h -distress 6h 0.317 -6.070
distress 24h - distress 12h | 1.000 -1.000
distress 48h - distress 24h | 1.000 .000

1*:at the first, before consuming a drug

Table 6. comparison of Wheeze, Cough, and distress scores of controls (group 2) between four steps (Wilcoxon test was

performed)
Criteria group 2 P value Z
wheeze 6h* - wheezing <0.001 -4.000
1*
wheeze 12h - wheeze 6h | <0.001 -6.252
wheeze 24h - wheeze 0.001 -3.207
12h
wheeze 48h - wheeze 0.005 -2.828
24h
cough 6h - cough 1 0.033 -2.138
cough 12h - cough 6h <0.001 -4.707

Systematic Reviews in Pharmacy

Vol 11, Issue 9, Sep-Oct 2020



Bahrami et al. /Evaluation the Effect of Pulmicort Inhalation on Children with Acute Asthma Attack

912

cough 24h - cough 12h 0.020 -2.333
cough 48h - cough 24h <0.001 -4.523
distress 6h - distress 1 <0.001 -6.000
distress 12h - distress <0.001 -6.252
6h

distress 24h - distress <0.001 -5.657
12h

distress 48h - distress 1.000 .000
24h

1*: at the first, before consuming a drug
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