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Abstract
Objective To assess the efficacy of nebulized magnesium sul-
fate as a bronchodilator in infants hospitalized with acute
bronchiolitis.
Methods This three-center double masked randomized clin-
ical trial comprised 120 children with moderate to severe
bronchiolitis. They were randomly assigned into two groups:
the first group was treated with nebulized magnesium sulfate
(40 mg/kg) and nebulized epinephrine (0.1 ml/kg) and the
second group (control) was treated with nebulized epineph-
rine (0.1 ml/kg). The primary outcome was the length of
hospital stay. The use of oxygen, temperature, oxygen satu-
ration (SPO2), pulse rate (PR), respiratory rate (RR) and
respiratory distress assessment instrument (RDAI) score
were measured in the beginning of the study and during
hospitalization.

Results The mean (SD) age of 120 infants was 5.1(±2.6) mo
and 60% were boys. The length of hospital stay was not dif-
ferent between the two groups (P>0.01). Use of oxygen sup-
plementation, SPO2 and vital signs were similar in the two
groups. Improvement in RDAI score was significantly better
in infants treated with nebulized magnesium sulfate than in the
other group (P 0.01).
Conclusions Thus, in infants with acute bronchiolitis, the ef-
fect of nebulized magnesium sulfate is comparable to nebu-
lized epinephrine. However nebulized magnesium sulfate can
improve the clinical score so it may have additive effect to
reduce symptoms during hospitalization.
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Introduction

Acute bronchiolitis is the most common cause of lower respira-
tory tract infections and the leading cause of mortality due to
respiratory diseases in infants in resource-limited countries and
respiratory syncytial virus (RSV) has been documented as an
important cause of bronchiolitis in pediatric age group [1]. It
occurs in children aged less than 2 y with the majority being
aged between 3 and 6 mo [2]. The respiratory syncytial virus
(RSV) is responsible for more than 50% of the cases. The disease
is characterized by fever, cough, wheezing, tachypnea, retraction
and nasal flaring [3]. The incidence of hospitalization for bron-
chiolitis has increased in last two decades which has imposed
excessive costs on families and society [4, 5].

Treatment of acute bronchiolitis is mainly based on the
supportive care including fluid therapy, anti pyretic medicines
and oxygen [3]. Bronchodilators are commonly used in the
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management of bronchiolitis. A systematic review by Kellner
et al. reported that bronchodilators such as inhaled short acting
β- 2 agonists or nebulized epinephrine make modest short
term improvement in clinical scores, moreover they do not
make any reduction in the rate and duration of hospitalization
[6]. Multiple studies have been published on the management
of bronchiolitis but the evidence to support this medication is
not very strong and their role is controversial [7, 8].

Magnesium is an important cofactor for enzymatic reac-
tions and plays an important role in muscular excitability by
affecting translocation of calcium across cell membranes and
thus can act as a bronchodilator [9]. Magnesium sulfate was
first used in the treatment of asthmatic patients [10, 11]; later
studies revealed that it causes significant improvement in the
asthmatic children resistant to β-agonist treatments [12, 13].
Considering many similarities in the clinical symptoms and
pathophysiology of bronchiolitis and acute asthmatic attack, it
is suggested that magnesium sulfate can be used as a new
therapy for this disease. This study aims to assess the efficacy
of nebulized magnesium sulfate as a bronchodilator in infants
hospitalized with acute bronchiolitis.

Material and Methods

This double-blind, randomized clinical trial included in-
fants with acute bronchiolitis who were admitted to the pe-
diatric departments of three hospitals in Isfahan from

January 2010 through December 2011. The authors calcu-
lated a sample size required to provide 90% power (with
two-sided alpha level of 0.05 and beta level of 0.8) based
on 13% decrease in the RDAI score for patients receiving
magnesium sulfate plus epinephrine and 33% for patients
receiving epinephrine. They then rounded this sample esti-
mate (n=144) up to 150 [14]. Inclusion criteria consisted of:
acute onset of respiratory distress, positive wheezing in
physical examination, a chest radiograph compatible with
bronchiolitis, age less than 12 mo and RDAI score of at least
5. The RDAI score was the sum of points allotted, from 0
(indicating normal findings) to 3 (indicating severe illness),
for each of the following: respiratory rate, use of accessory
muscle, skin color and ausculatory findings [15–17]. Exclu-
sion criteria included: family history of asthma, chronic
pulmonary, cardiac, neurologic and oncologic disease, pre-
vious use of glucocorticoids, bronchodilators or mono-
amine oxidase inhibitors (MAOI), tachycardia exceeding
200 beats per min, tachypnea exceeding 100 per min. The
study was approved by the ethics committee of Isfahan Uni-
versity of Medical Sciences with project No 4157. Written
informed consent was obtained from one of the parents of
each child before start of the therapy. Participants were ran-
domly divided into two groups, the first group was treated
with 40 mg/kg magnesium sulfate (3.25%) and 0.1 ml/kg
epinephrine (1/1000) mixed with normal saline; the second
group was treated with same doses of epinephrine and nor-
mal saline, 3 doses of each medication were prescribed at
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Fig. 1 Study flow diagram
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20 min intervals and then every 4 h. Randomization of chil-
dren to receive either magnesium sulfate plus epinephrine or
epinephrine was achieved using a table of random numbers,
prepared by a hospital pharmacist. The research assistant
calculated, prepared, and administered all study drug doses.
Neither the investigator nor the parent was present during
drug preparation and administration. At no time did the re-
search assistant reveal the drug’s identity to either party. In
this way, both parties remained blinded. No other inhalation
medications were prescribed for the patients. Supplemental
oxygen was administered if the hemoglobin oxygen satura-
tion was persistently below 90%. The children were
discharged when oxygen saturation could be maintained at
or above 90% with air room and were feeding well without
respiratory distress. The primary outcome, length of hospi-
tal stay, was defined as the time from the first study inhala-
tion until discharge from the hospital, as recorded in the
medical record for each patient. RDAI scores, oxygen satu-
ration, heart rate, respiratory rate and use of ventilatory sup-
port were recorded at admission time, first 20 min, second
20 min, third 20 min, after 4 h and then daily during
hospitalization.

Data were analyzed using the SPSS version 17 (Inc, Chi-
cago, IL, USA). Independent sample T-test was used to com-
pare variables between two groups and P value of 0.05 was
considered as the level of significance.

Results

During the study period, 203 patients with bronchiolitis
were admitted in the emergency department. Twenty-three
children did not meet inclusion criteria [18 were evaluated
as mild (RDAI <5) and 5 chilren had consolidation in
their graphy]. Fourty children were excluded (10 children
had family history of asthma, 14 children had chronic
cardiopulmonary disease, 8 children had previously used
bronchodilators and 8 children had premature birth histo-
ry). Thus, 140 children were included. Furthermore, 15
parents did not approve the study protocol. Thus, 125
patients were enrolled in the study. Three children in the
magnesium sulfate plus epinephrine group and two chil-
dren in the epinephrine group were subsequently with-
drawn because of deteriorating clinical status. The study
flow diagram is shown in Fig. 1. The study groups did not
have statistical differences with respect to gender, age,
heart rates, respiratory rates, temperature and oxygen sat-
uration. The baseline characteristics of the groups are
shown in Table 1.

No significant difference existed in the length of hospital
stay between children treated with nebulized magnesium sul-
fate and those treated with nebulized epinephrine (P 0.4).
Likewise, no significant difference existed in the use of sup-
plemental oxygen or ventilatory support between the two
groups. The group studied had no significant difference in
RDAI score on the first day of admission (P 0.7), but the
RDAI score was significantly lower in magnesium sulfate
plus epinephrine group on second and third day after admis-
sion (P 0.01). The results are summarized in Tables 2 and 3.

Discussion

In the current trial on infants with acute bronchiolitis, treat-
ment with nebulized magnesium sulfate was not associated
with a shorter hospital stay as compared to other group treated

Table 1 Baseline characteristics of the study groups

Time Magnesium sulfate +
epinephrine

Epinephrine P value

Mean SD Mean SD

Age (mo) 5.2 2.1 4.8 3.2 NS

Gender (M/F) 34/26 – 38/22 – NS

Heart rate 104 5 104 4 NS

Respiratory rate 66 5 66 4 NS

O2 saturation 88 1 87 1 NS

Temperature 38 0.4 38 0.3 NS

Table 2 Mean value of primary and secondary outcomes in the two
groups

Time Magnesium
sulfate +
epinephrine

Epinephrine P value

Mean SD Mean SD

Length of hospital stay (h) 84.3 9.7 84.7 10.1 0.9

Use of oxygen supplementation 10.4 2.9 11.1 2.7 0.9

Ventilatory support 2 – 3 – 0.8

Table 3 Mean values of RDAI in the two groups at different time
intervals

Time Magnesium
sulfate +
epinephrine

Epinephrine P value

Mean SD Mean SD

At admission 11.4 2.7 11 2.7 1.5

10 min after third drug prescription 10.6 3.1 10.6 2.7 0.9

3 h after third drug prescription 9.3 9.9 9.2 2.5 0.8

First day 6.4 2.6 6.6 2.2 0.7

Second day 2.8 2 3.7 2.7 0.01

Third day 1.1 1.7 1.7 1.9 0.01
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with nebulized epinephrine. However, the administration of
nebulized magnesium sulfate was found to be superior to ad-
ministration of nebulized epinephrine in reducing the RDAI
score and in reducing symptoms.

Airway edema and bronchospasm are the predominant
pathological features in infants with acute viral bronchiolitis.
Inhaled bronchodilators may reduce these pathological chang-
es and decrease airway obstruction. In two Cochrane reviews,
it was suggested that bronchodilators, like nebulized
salbutamol and nebulized epinephrine may only improve clin-
ical score and have no clear benefit on hospitalization rate or
duration of hospitalization [18, 19]. In the present study, neb-
ulized MgSO4 improved clinical score better than nebulized
epinephrine but did not change the duration of hospital stay,
and thus it is suggested that nebulized MgSO4 may be more
effective than epinephrine in reducing symptoms of infants
with bronchiolitis. To the best of authors’ knowledge, this trial
is the second study to assess the efficacy of magnesium sulfate
in the treatment of acute bronchiolitis. In the other study, re-
searchers compared the efficacy of nebulized salbutamol and
magnesium sulfate in moderate bronchiolitis. They found that
clinical scores of bronchiolitis were lower in the salbutamol
plus magnesium sulfate group when compared with the mag-
nesium sulfate and salbutamol groups. They concluded that
nebulized magnesium sulfate plus salbutamol may have addi-
tive effects in improving the short-term clinical score. Accord-
ing to the present results, nebulized magnesium sulfate did not
improve the early symptoms of acute bronchiolitis however it
had significant impact on the occurrence of delayed symptoms
and recovery of these patients. Perhaps magnesium sulfate
could decrease the symptoms by acceleration of recovery
and reduction of financial burden on patients and their family.

Both intravenous and nebulized magnesium sulfate have
become treatment options in acute asthma in adults and chil-
dren [12, 14] but only one study has been conducted on the
effect of magnesium sulfate in the treatment of acute bronchi-
olitis in children; thus the present study could be an important
step in this context. It is recommended to conduct furthur
studies in this field with a wider surface and a higher sample
size considering the possible effects of magnesium sulfate and
other variables.

Conclusions

Thus, it is revealed that nebulized magnesium sulfate has no
effect on early symptoms of acute bronchiolitis, however it
could improve the reduction of RDAI on the second and third
days of hospitalization.
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