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Abstract

Background: Bronchiolitis is a lower respiratory tract infection and one of the major health concerns and hospitalization factors
in infants.
Objectives: This study aimed to address inconsistencies in treating this disease.
Methods: This study is a double-blind clinical trial investigating the effect of salbutamol, epinephrine, and 5% inhaled hypertonic
saline on treating infants with bronchiolitis referred to the Taleghani Pediatrics Hospital in Gorgan, Iran, during 2019 - 2020. The
clinical results of the treatments and hospitalization stay were also evaluated.
Results: In this study, the study sample encompassed 18 girls and 39 boys. There was no significant difference between the three
groups regarding age, gender, parental literacy level, and history of allergies. Salbutamol and epinephrine, in comparison to hyper-
tonic saline, were effective in shortening patients’ hospital stay (P = 0.004). Moreover, there was a significant difference between the
oxygen saturation of in the patients 48 h after treatment in the salbutamol and epinephrine groups compared to the saline group
(P = 0.001).
Conclusions: In comparison to hypertonic saline, salbutamol and epinephrine can be selected to treat children with acute bronchi-
olitis since they can shorten hospital stay improve O2 saturation, and decrease treatment costs imposed on the health care system
and families.
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1. Background

Bronchiolitis is a lower respiratory tract infection in in-
fants and one of the factors leading to their hospitaliza-
tion and morbidity. Respiratory syncytial virus is the most
common cause of acute bronchiolitis, accounting for 80%
of cases (1, 2). This virus is an RNA virus of the paramyx-
oviride group and a subgroup of the pneumovirus. The
inflammation of the airways in bronchiolitis caused by
respiratory syncytial virus is a multicellular process in
which macrophages, epithelial cells, cytotoxic T cells, and
eosinophils are involved (3). The disease is characterized by
the obstruction of the bronchioles due to necrosis of their
epithelium, increased mucus secretion, the infiltration of
inflammatory cells and edema under the mucosa, and the
spasm of the smooth muscles of the bronchial wall. In in-
fants, especially those aged below six months, due to the
small diameter of the airways and edema and the inflam-

mation of the bronchioles, the virus can lead to respira-
tory distress (4-6). The disease is more prevalent during
the first two years of life. Severe disease is much more com-
mon in one to three-month-old infants. About 50 - 80,000
hospitalizations per year in children under one year are at-
tributed to this disease (7).

The complications of the disease include hypoxemia
and apnea. Apnea is observed in 10 - 25% of hospitalized
infants, and a ventilation-perfusion mismatch causes hy-
poxemia. Secondary infection is an uncommon complica-
tion reported in 1.2% of patients (8). No definitive treat-
ment or effective vaccine has been provided for respira-
tory syncytial virus infection. Fluid therapy, antipyretics,
and oxygen are the main treatments of bronchiolitis (9,
10). Because the virus usually causes bronchiolitis, drug
treatment is not highly effective. As a suitable nebulizer in
patients with mild to moderate bronchiolitis, hypertonic
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saline has decreased the symptoms and the length of hos-
pital stay (6). Recently, treatments such as bronchodila-
tors (eg, salbutamol and epinephrine) have been investi-
gated (11, 12). As a selective β2 agonist used as a common
drug in the treatment of asthma attacks, salbutamol has
been examined in many studies to reveal the therapeutic
link between salbutamol and bronchiolitis (12). On the
other hand, another group of researchers has investigated
epinephrine to prove its effectiveness in treating bronchi-
olitis due to its proven therapeutic capabilities in various
cases and the physiology of its effectiveness (11).

2. Objectives

Since there is controversy in the treatment of this dis-
ease, and relevant information is limited, the effects of
three different drugs with different reported effectiveness
were investigated in the present study.

3. Methods

This study is a double-blind, randomized clinical trial.
The study population encompassed all infants aged two
months to 24 months, who were admitted to Taleghani
Hospital in Gorgan with a diagnosis of acute viral bron-
chiolitis. The sample size was 65 cases, of whom 57 pa-
tients completed the study. The simple random sam-
pling method was used to select the participants; hence,
when informed consent was obtained from the eligible
patients, the participants in the study were randomly as-
signed to three groups: (1) salbutamol recipients, (2) hy-
pertonic saline recipients, and (3) inhaled epinephrine re-
cipients. Inclusion criteria were infants aged two months
to 24 months with a history of acute viral lower respi-
ratory infection, whose clinical findings were consistent
with bronchiolitis. The clinical findings were wheezing,
cough, crackle in the lungs with no evidence of bacterial
lung infection in the chest X-Ray, fever with T ≥ 37.8°C,
RR > 60/min, O2 Sat percentage < 90, and severe cyan-
otic skin color, and bronchiolitis with clinical score 4 - 5
according to PRESS criteria (pediatric respiratory severity
score). that the infants’ parents were satisfied to partici-
pate in the study. Exclusion criteria were drug reaction to
salbutamol or epinephrine and hypertonic saline, history
of chronic cardiopulmonary disease, history of preterm
infants, patients with a history of hospitalization in the
first two months, and history of bronchodilator or cor-
ticosteroid use before the disease. Regarding the inclu-
sion criteria, the patients were visited by two physicians
and included in the study. The patients were randomly
divided into three groups and nebulized by Jet Nebulizer

from Omeron company. The first group was treated with
2.5 mg of salbutamol nebulizer, 0.5 mg/kg of epinephrine 1
of 1000 was used for the second group, and the third group
received 3 cc of hypertonic 5% NaCl solution. At first these
drugs were nebulized three times with 30 and 60 minutes
interval, then repeated every 4 hours in the first 48 hours
of admission. The patients and the physicians were not in-
formed about the content of the solution of the nebulizer.
The patients were assessed 24 and 48 hours later for respi-
ratory rate, pulse rate, and oxygen saturation. The length
of hospital stay was also measured and calculated. In this
regard, only those days when the patients received medi-
cation and oxygen due to bronchiolitis and received par-
enteral fluids were considered as hospitalization days. The
normal range of heart rate was 120 - 160 beats per minute,
t there were 40 - 60 breaths per minute, and the tempera-
ture was 36.5 - 37.8°C. All patients were kept warm, received
supplemental O2 therapy with oxyhood 5 - 7 litter/minute,
and were hydrated.

Quantitative variables were described by the mean and
standard deviation. First, the normality of the data distri-
bution was checked using the Shapiro-Wilk test to analyze
the data. If the data distribution was normal, the analysis
of variance (ANOVA) was used. In the absence of paramet-
ric tests, nonparametric tests such as Kruskal-Wallis and
Mann-Whitney were used. In this study, SPSS software ver-
sion 18 was used for data analysis, and the significance level
was set as P = 0.05.

3.1. Ethical Considerations

This study was performed after receiving the code of
ethics from the ethics committee of the Golestan Univer-
sity of Medical Sciences (Code: IR.GOUMS.REC.1399.222).

The project manager provided necessary explanations
about the study and its implementation method to the pa-
tients’ parents. The participants were reassured they could
quit the study in the event of any possible side effects or
reluctance to continue the study for any reason. After ex-
plaining the research procedures to the parents, they sub-
mitted their informed consent.

4. Results

A total of 65 infants who met the inclusion criteria par-
ticipated in this study, of which five infants were excluded
due to changes in treatment, three were excluded due to
parental request, and 57 cases completed the study. In this
study, there were 39 boys and 18 girls, and there was no sig-
nificant difference between the groups in terms of gender
(P = 0.394). The mean age of infants (mean ± standard de-
viation (SD)) was 5.61 ± 3.90 months. The minimum age
was two months, and the maximum was 19 months.
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According to the randomized design criteria, 22 pa-
tients in the inhaled salbutamol group, 19 patients in the
inhaled epinephrine group, and 16 patients in the 5% in-
haled hypertonic saline group completed the study (Ta-
ble 1). Moreover, 33 patients (57.9%) were rural, and 24 pa-
tients (42.1%) were urban; however, the difference among
the three groups in terms of the place of residence was not
statistically significant (P = 0.594) (Table 1).

The difference among the three groups in terms of the
parents’ level of education was not statistically significant
(P = 0. 512; P = 0. 236) (Table 1).

In this study, 48 patients (84.2%) were breastfed, and
nine patients (15.8%) were formula-fed. However, the differ-
ence among the three groups regarding the type of nutri-
tion was not statistically significant (P = 0.388) (Table 1).

Twelve patients (21.1%) had a history of asthma or aller-
gies; however, the difference among the three groups was
not statistically significant in this regard (P = 0.644) (Table
1).

After 24 and 48 hours of specific treatment in each
group, the subjects were evaluated regarding the number
of breaths, and it was revealed that the difference among
the three groups was not significant (P = 0.300; P = 0.226)
(Table 2).

The difference among the three groups in terms of the
mean heart rate after 24 and 48 hours was not significant
(P = 0.304; P = 0.418) (Table 2).

After 24 hours of specific treatment in each group, the
subjects were evaluated based on the percentage of oxy-
gen saturation. The mean oxygen saturation percentage
between the three groups based on statistical analysis was
not significant (P = 0.141); however, after 48 hours of treat-
ment, the mean percentage of oxygen saturation was sig-
nificantly different among the three groups (P = 0.001).
The patients in the epinephrine and salbutamol groups
had higher saturated oxygen levels than the hypertensive
saline group (Table 2).

According to the criteria defined in the study method,
the mean length of hospital stay (mean ± SD) was 3.68 ±
1.38 days with the minimum and maximum of 1 and 7 days
for all subjects.

Mean hospital stay was 3.27 ± 1.27 days in the salbuta-
mol group with the minimum of 2 and the maximum of 6
days, 3.26 ± 1.19 days in epinephrine group with the mini-
mum of 1 and the maximum of 5 days, and 4.5± 1.10 days in
the hypertonic saline with the minimum of 3 and the max-
imum of 7 days. In this regard, the difference among the
three groups was significant (P = 0.004). The patients in
epinephrine and salbutamol groups had shorter hospital
stays than the hypertonic saline group (Table 2).

5. Discussion

Bronchiolitis is one of the most common acute infec-
tions of the respiratory tract and lungs during the first
years of life. Although the disease is often mild for most
healthy infants and young children, it is a major cause
of clinical illness and financial pressure on the health
care system worldwide (11). Numerous studies have ad-
dressed the positive therapeutic effects of bronchiolitis
drugs; however, the findings are inconsistent.

The findings of the present study revealed no signifi-
cant difference between the three groups in terms of heart
rate and respiratory rate of patients 24 and 48 hours after
the start of specific treatment in each group. Moreover, it
was illustrated that the effectiveness of all three drugs in
these cases were the same. Further, the improvement of
oxygen saturation percentage revealed no significant dif-
ference among the three groups after 24 hours of treat-
ment. However, Salbutamol and epinephrine, compared
to hypertonic saline, were more effective in decreasing pa-
tients’ length of hospital stay (P = 0.004). Furthermore,
there was a significant difference between the salbutamol
and epinephrine groups regarding the oxygen saturation
of the patient 48 h after treatment compared to the saline
group (P = 0.001).

Consistent with the findings of the recent study, other
studies in the first 48 hours of treatment reported no sig-
nificant difference between the drug groups, and the dif-
ference in the effectiveness of the treatment groups was
determined 48 hours after the start of treatment (13, 14).
In Hariprakash et al.’s survey, nebulized epinephrine had
no superiority over nebulized saline in the treatment of
acute bronchiolitis; however, they assessed the interven-
tion only 2 hours after treatment and reported the rate of
hospital admission (15). On the other hand, in Anil et al.’s
study, there was no significant difference between the out-
come variables of the normal saline group with 3% saline,
nebulized salbutamol-normal saline, epinephrine-normal
saline in mild bronchiolitis during the two-hour assess-
ment in the emergency room either (1). The inconsisten-
cies in the findings are because of the duration of assess-
ment period and the severity of clinical symptoms.

However, the findings of a recent study provided the
evidence of an improvement in oxygen saturation in the
epinephrine treatment group compared to other treat-
ment groups. The findings reported by by Langley et al.
and Bertrand et al. confirm our findings, suggesting the ef-
fectiveness of epinephrine on patients’ respiratory param-
eters in studies on the third and fifth days of treatment (16,
17). However, the statistical population in this clinical trial
was limited, and several studies with a high statistical pop-
ulation are required to generalize the findings.
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Table 1. Demographic Data of Three Groups a

Groups Salbutamol Epinephrine Hypertonic Saline 3% P-Value

Gender 0.394

Male 13 (59.1) 15 (78.9) 11 (68.8)

Female 9 (40.9) 4 (21.1) 5 (31.3)

Age 0.354

Mean (mo) 6.55 ± 2.6 6.05 ± 5.15 6.56 ± 3.56

Residency 0.594

City 8 (36.4) 9 (47.3) 7 (43.8)

Village 14 (63.6) 10 (52.7) 9 (56.3)

Mother’s level of education 0.512

Illiterate 1 (4.5) 1 (5.3) 3 (18.8)

College 18 (81.8) 15 (78.9) 12 (75)

Academic 3 (13.6) 3 (15.8) 1 (6.3)

Father’s level of education 0.236

Illiterate 0 (0) 0 (0) 1 (6.3)

College 18 (81.8) 18 (94.7) 11 (68.8)

Academic 4 (18.2) 1 (5.3) 4 (25)

Feeding 0.388

Breast milk 17 (77.3) 16 (84.2) 15 (93.8)

Formula 5 (22.7) 3 (15.8) 1 (6.3)

Allergy history 0.664

Yes 6 (27.3) 3 (15.8) 3 (18.8)

No 16 (72.7) 16 (84.2) 13 (81.3)

a Values are expressed as No. (%).

Table 2. Respiratory Rate (RR), Pulse Rate (PR), Oxygen Saturation (O2 Sat), and Duration of Admission in 3 Groups a

Groups Salbutamol Epinephrine Hypertonic Saline 3% P-Value

RR (rate/min)

24 h 26.59 ± 3.80 29.94 ± 5.76 28.75 ± 10.66 0.300

48 h 22.86 ± 2.93 25.10 ± 5.72 25.25 ± 5.79 0.226

PR (rate/min)

24 h 121.8 ± 8.53 126 ± 9.17 123.18 ± 7.79 0.304

48 h 114.54 ± 9.45 111.89 ± 9.42 115.62 ± 6.19 0.418

O2 sat (%)

24 h 93.54 ± 2.50 93.42 ± 1.70 92.18 ± 2.25 0.141

48 h 96.63 ± 1.36 97.42 ± 0.69 95.68 ± 1.77 0.001

Duration of admission (d) 3.27 ± 1.27 3.26 ± 1.19 4.5 ± 1.09 0.004

a Values are expressed as mean ± SD.
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On the other hand, the findings of a recent study on
the effectiveness of the studied treatment groups on the
length of hospital stay of patients indicate a highly sig-
nificant effect of salbutamol and epinephrine treatment
groups compared to the hypertensive saline treatment
group. There was a decrease in the length of hospital stay
and a reduction in the length of treatment. However, in
a study by Luo et al., there was a statistically significant
difference between salbutamol and hypertonic saline in
terms of the average length of hospital stay for mild to
moderate acute bronchiolitis. Moreover, the hypertonic
saline group had a shorter hospital stay (18). In Zamani
et al.’s survey, the hypersaline groups had a significantly
lower duration of recovery in comparison to the salbuta-
mol group in mild to moderate acute bronchiolitis (3).

However, to compare the findings of other studies cor-
rectly away from bias, several parameters, including the
difference in the etiology of bronchiolitis in patients in
different studies or the vulnerability of the study popula-
tion due to any other factor such as the type of health sys-
tem (eg, public vs. private). However, the findings of the
present study are supported by several studies, all of which
collectively emphasize the effectiveness of salbutamol and
epinephrine treatment in reducing hospital stays (1, 13, 14,
16, 19-21).

Although limited studies are in the opposite spectrum
and, based on their findings, support the ineffectiveness of
salbutamol and epinephrine in reducing patients’ length
of hospital stay (22, 23).

Nevertheless, systematic studies on this field show a
clear and significant improvement in patients’ condition
and clinical symptoms from the third day onwards and the
possibility of no need for treatment. Patients with bronchi-
olitis are also likely to be hospitalized for more than four
days if they use no epinephrine in their treatment regimen
(11, 12).

5.1. Conclusions

According to the present study’s findings, salbutamol
and epinephrine can be considered suitable options for
the treatment of children with bronchiolitis since they can
reduce hospitalization, improve clinical symptoms more
quickly, and reduce the cost of treatment imposed on the
health system.

5.2. Limitations

Some parents were unwilling to continue treatment as
suchthey were excluded from the study.

5.3. Suggestions

Examining larger sample over a longer period by de-
signing more study groups and prescribing drugs in com-
bination and investigating other parameters would pro-
vide more effective results. Moreover, studies in several ed-
ucational and medical centers will undoubtedly provide
more generalizable findings.
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