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ABSTRACT 

Objective: To assess the efficacy of using intravenous Magnesium Sulfate along with the conventional treatment in the 
management of acute bronchiolitis 
Study Design: Quasi-experimental study. 
Place and Duration of Study: Pediatrics department in Sandeman Provincial Hospital, Quetta, from Jan to Jul 2019. 
Methodology: The study was approved by institutional ethical committee of Combined Military Hospital, Peshawar. Children, 
2 months to 2 years of age, with acute bronchiolitis having clinical severity score of ≥5, presenting to the OPD and emergency 
department were enrolled in the study after getting informed consent from the guardian. They were randomly assigned group 
A receiving intravenous Magnesium Sulfate and group B receiving placebo along with the conventional treatment for both. 
Data was analysed with SPSS-21. 
Results: Total 108 patients were included in the study with 54 (50%) in group A and 54 (50%) in group B. Mean age in the 
study was 12.02 ± 6.421 months. Mean age in group A and B was 11.17 ± 6.40 and 12.87 ± 6.38 months respectively. Out of 108 
patients 50 (46.3%) were males while 58 (53.7%) were females. There was statistically significant difference in the efficacy of 
treatment between two groups with values being 48 (88.9%) and 37 (68.5%) for Magnesium Sulfate and control groups 
respectively (p=0.01).  
Conclusion: From a clinical point of view, intravenous Magnesium Sulfate combined with conventional treatment is more 
effective than conventional treatment alone in the management of acute bronchiolitis. 
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INTRODUCTION 

Acute bronchiolitis, an acute inflammatory res-
piratory illness, is one of the major causes of hospita-
lization in children who are under 2 years in age. It is 
marked by acute inflammatory changes in small air-
ways leading to excessive production of mucus accom-
panied by bronchospasm. The resultant partial obstru-
ction causes early collapsibility of the airways leading 
to air trapping which, if complete, results in atelectasis 
due to absorption of the distally trapped air.1 The clini-
cal picture comprises of rhinitis, cough, increased res-
piratory rate, wheeze, crackles and increased respira-
tory effort. In 72.4% of the cases, Respiratory Syncytial 
Virus (RSV) is responsible followed by rhinovirus 
which causes about 29% of the cases.2 Winter is the 
peak season with the highest incidence of acute bronc-
hiolitis. Factors, such as prematurity, low birth weight, 
tobacco smoke exposure, poverty, lack of breastfeeding 

and multiple gestation also play an important role.3 
Chronic lung disease and congenital heart disease also 
increase the susceptibility to severe acute bronchiolitis.  

In United States approximately 31.2 per 1000 chil-
dren of age less than 1 year are hospitalized annually 
with RSV bronchiolitis.4 In United Kingdom 30.8 per 
1000 children are admitted with acute bronchiolitis.5 
As per the World Health Organisation (WHO) reports 
that the approximate prevalence of RSV all across       
the globe is 64 million cases and 1,60,000 deaths every 
year.5 To date, no national studies have reported the 
disease burden at a population level in Pakistan. 

Unfortunately, acute bronchiolitis does not have 
an effective drug treatment apart from supportive care 
(Oxygen inhalation, hydration). Nebulized albuterol 
and epinephrine have been used around the world but 
with variable effects.6 Many other treatment options 
including hypertonic saline in its nebulized form, 
parenteral, nebulized and oral corticosteroids, antiviral 
drugs like ribavirin in its aerosolized form and palivi-
zumab, a monoclonal antibody against RSV infection 
have all been tried with similar results with some 

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by-nc/4.0/), which permits 

unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 

Correspondence: Dr Andaleeb Ara, Department of Cardiology, Armed 
Forces Institute of Cardiology, Rawalpindi Pakistan 
Received: 02 Feb 2021; revision received: 05 May 2021; accepted: 07 May 2021 
anda1888@gmail.com 

Original Article  Open Access 



Intravenous Magnesium Sulfate 

Pak Armed Forces Med J 2021; 71 (6): 2149 

having issue of being less cost effective and others not 
routinely recommended.7 

Magnesium sulfate, being a smooth muscle 
relaxant with anti-inflammatory effects, offers good 
results in relieving symptoms in acute exacerbation of 
asthma and many studies have shown parenteral Mag-
nesium Sulfate to show beneficial results in children 
and adults.8 In one study more patients with acute exa-
cerbation of asthma who received intravenous Magne-
sium Sulfate in emergency department were allowed 
to go home instead of being admitted in hospital as 
compared to those who did not receive it (8/16 vs 
0/14; p=0.002).9 The easy availability, affordability and 
safe side effect profile of Magnesium Sulfate are attrac-
tive attributes for its application in acute bronchiolitis 
also though some studies have shown it to be ineffec-
tive in treating acute bronchiolitis thus warranting 
further studies to elaborate the issue.10 

Keeping in view the already mentioned high 
prevalence of acute bronchiolitis with many children 
requiring admission in hospitals along with a lack of 
consensus over the treatment options, it appears app-
ropriate to test intravenous Magnesium Sulfate for any 
positive role through a placebo-controlled randomized 
control trial. The findings of this study are expected to 
help in getting insight in to the issue and thus play role 
in improving management of these children. 

METHODOLOGY 

It was a quasi-experimental study, carried out at 
the Pediatrics Department of Sandeman Provincial 
Hospital, Quetta from January to July 2019 in which 
108 children of both genders were randomly assigned 
to two equal groups of 54 children each. Sample size 
was calculated by providing 80% power based on a 
decrease in Clinical Severity (CS) score to 13% of the 
initial value for the group receiving Magnesium Sul-
fate and epinephrine and to 33% of the initial value the 
group receiving only epinephrine.11 The study was ap-
proved by Ethical Review Committee for medical and 
biomedical research of Combined Military Hospital, 
Peshawar in Dec 2017 (ltr no. 23/21). Non probability 
consecutive sampling technique was used. For clinical 
assessment of patients CS score used by Wang et al was 
utilized.12 The total score considering all four variables 
was 12. The lesser the score the better was the clinical 
condition (Table-I). 

Inclusion Criteria: Children admitted with acute bron-
chiolitis, having age between 2 months and 2 years and 
a CS score ≥5 were included in the study. 

Exclusion Criteria: Patients who had congenital car-
diac disease, chronic respiratory disease, a clinical pic-
ture and/or a chest radiograph showing the presence 
of pneumonia, a personal or family history of atopy or 
wheezing suggestive of early onset asthma were exclu-
ded. Patients with known Magnesium Sulfate hyper-
sensitivity and seriously ill were also excluded from 
the study. 

All the enrolled patients were given the conven-
tional treatment of Oxygen therapy (titrated with oxy-
gen saturation measured by pulse oximeter), nebulized 
Ipratropium bromide (250 µg 8 hourly) and nebulized 
steroids (Beclomethasone 200 µg 12 hourly). Group A, 
in addition to the conventional treatment, received 
intravenous Magnesium Sulfate 75 mg/kg (maximum 
dose 2 gram) given as a single dose infusion over 30 
minutes along with the conventional treatment. Mag-
nesium Sulfate was given in the maintenance fluid (5% 
Dextrose 1/2 NaCl or 5% Dextrose 1/5 NaCl depen-
ding on the fluid requirement according to age) at        
a dilution of maximum concentration of 20 mg/ml. 
Group B was given the same volume of placebo (0.9% 
saline) instead of Magnesium Sulfate along with the 
conventional combined treatment. Clinical severity 
score of the patients was recorded at the time of admis-
sion before administering treatment, at 24 hours and 48 
hours after Magnesium Sulfate administration. During 
the intravenous administration of magnesium sulfate, 
the child was closely monitored to look for any side 
effects. 

Clinical severity score findings were recorded   
and filled out in a proforma. Efficacy of treatment was 
decided on the basis of CS score. A score of <5 at 48 
hours, after administration of magnesium sulfate, was 
considered as effective. The criteria for declaring 
patients fit for discharge from hospital were no need 
for Oxygen therapy or IV fluids with the child feeding 
well and having no wheeze, crackles and chest retrac-
tions along with a CS score <5. The primary study out-
come was the difference in the reduction of CS scores 
between the two groups in the form of a difference in 
efficacy of treatment. Statistical Package for the Social 
Sciences (SPSS) version 21 was used for data entry and 
analysis. Mean ± SD was calculated for quantitative 
variables (age and respiratory rate at 48 hours after 
Magnesium Sulfate injection). Frequency and percent-
age were calculated for qualitative variables (gender 
and efficacy) in both groups. Comparison of efficacy 
was done by applying chi-square test keeping p-value 
≤0.05.  
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RESULTS 

A total of 108 patients were included in study of 
which 26 (25.85%) and 24 (24.07%) presented in the 
months of February and March respectively. 

Out of 108 patients 54 were kept in group A      
and received intravenous Magnesium Sulfate along 
with the conventional treatment while 54 were kept in 
group B who received placebo along with the conven-
tional treatment. 

 The mean age of study population was 12.02 ± 
6.42 months. Mean age for group A was 11.17 ± 6.40 
months while for group B the mean age was 12.87 ± 
6.38 months. 

Out of 108 patients 50 (46.3%) were males while 
58 (53.7%) were females. Group distribution of male 
patients was 23 (42.6%) and 27 (50%) for group A and 
B respectively. Similarly, group distribution of female 
patients was 31 (57.4%) and 27 (50%) for group A and 
B respectively.  

Comparing the outcome of treatment in two 
groups, there was statistically significant difference in 
the efficacy in two groups with the frequency of effic-
acy of treatment observed in 48 (88.9%) and 37 (68.5%) 
patients for group A and B respectively (p=0.01) 
(Table-II). 
 

Table-I: Clinical severity (CS) score*. 

Variables 
Score 

0 1 2 3 

Respiratory 
rate, breaths 
/min 

<30 31-45 46-60 >60 

Wheezing None 

Terminal 
expiratory 

or only 
with stetho-

scope 

Entire 
expiration or 

audible on 
expiration 

without 
stethoscope 

Inspiration 
and 

expiration 
without 

stethoscope 

Retraction None 
Intercostal 

only 
Tracheo-
sternal 

Severe with 
nasal flaring 

General 
condition 

Normal - - 
Irritable, 
lethargic, 

poor feeding 
* From Wang et al12 

 
Table-II: Comparison of efficacy in both the groups.  

Efficacy 
Group A Group B 

p-value 
Frequency (%) 

Yes 48 (88.9) 37 (68.5) 
0.010 

No 6 (11.1) 17 (31.5) 
 

In patients of ≤12 months of age, the efficacy of 
treatment was noted in 31(93.9%) and 19 (73.1%) 
patients for group A and B respectively. The efficacy of 

treatment in patients aged >12 months was seen in      
17 (81%) and 18 (64.3%) patients for group A and B 
respectively.  

Among male patients, the efficacy was noted in   
20 (87%) and 20 (74.1%) patients for group A and B 
respectively. For female patients, the efficacy was seen 
in 28 (90.3%) and 17 (63%) patients for group A and B 
respectively. 

DISCUSSION 

This study found that administration of intra-
venous Magnesium Sulfate to children having acute 
bronchiolitis results in clinical improvement. There 
was significant difference demonstrated between the 
Magnesium Sulfate and placebo groups with respect to 
improvement in CS score.12,13 In developing countries, 
acute bronchiolitis remains one of the important causes 
of lower respiratory tract infection and the resultant 
mortality in infants. In more than half of the cases RSV 
has been mentioned to be the cause of acute bronchio-
litis in children less than 2 years of age with the majo-
rity being affected between 3 and 6 months of age.14 
Clinically the disease exhibits fever, cough, wheezing, 
tachypnea, retraction and nasal flaring.  

Generally, the management of acute bronchiolitis 
is supportive. No single medical treatment has exhibi-
ted improved clinical outcomes. Maintaining hydra-
tion, antipyratics, use of Oxygen, Inhaled saline, bron-
chodilator inhalation and steroids have all been advo-
cated.15 A systematic review by Kellner et al. has repor-
ted only modest short term improvement in clinical 
scores with no reduction in the rate and duration of 
hospitalization after using inhaled short acting β-2 
agonists or nebulized epinephrine.16 Another review 
mentions use of nebulized hypertonic saline leading to 
modest reduction of length of hospital stay in infants 
with acute bronchiolitis and also improvement of CS 
score.17 Multiple studies have been published on the 
management of bronchiolitis but the evidence to 
support different medications is not very strong and 
their role is controversial.18 Magnesium Sulfate can act 
as a bronchodilator by its effect on calcium transloca-
tion across cell membranes. Initially Magnesium Sul-
fate was used in treating asthmatic patients where stu-
dies showed significant improvement in the asthmatic 
children resistant to β-agonist treatments.19 Keeping in 
view clinical and pathophysiological similarities bet-
ween bronchiolitis and acute asthmatic attack, Magne-
sium Sulfate is often considered as an alternative the-
rapy for acute bronchiolitis. In this study we intended 
to explore the efficacy of intravenous Magnesium 
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Sulfate in the management of acute bronchiolitis as 
compared to just the conventional treatment. 

Mean age in our study for group A and B was 
11.17 ± 6.401 and 12.87 ± 6.387 months respectively 
while in a study conducted by Modaresi et al., mean 
age in years was 1.31 ± 0.41 and 1.39 ± 0.44 respec-
tively.11 Hervas et al, during their study having 2384 
patients found that most of the hospital admissions 
were in the months of January (27.3%, 652), February 
(18.6%, 443), and December (20.8%, 496).20 In our study 
maximum admissions were in the month of February 
(25.85%, 26). Hervas et al, showed that 58% of patients 
in their study were of male gender.20 In our study pati-
ents of male gender were 46.29% (n=50). A study by 
Modaresi et al, respiratory rate in terms of mean and 
standard deviation was 66 ± 5 while in our study, 
mean respiratory rate was 31.85 ± 5.46.11 

In Kose et al study, nebulized Magnesium Sulfate 
plus salbutamol was found to have additive effects for 
improving the short-term CS score.21 This study, 88.9% 
of patients getting intravenous Magnesium Sulfate 
showed efficacy of treatment as compared to 68.5% 
cases of efficacy in patients getting placebo treatment 
along with the conventional treatment in the manage-
ment of acute bronchiolitis. For wider applicability 
larger studies are recommended to assess the effective-
ness of intravenous Magnesium Sulfate in the manage-
ment of acute bronchiolitis in general population.22 

LIMITATION OF STUDY 

Our study was limited by a relatively smaller study 
population of 108 patients from a particular socioeconomic 
background. 

CONCLUSION 

Intravenous Magnesium Sulfate along with the 
conventional treatment is more effective from a clinical point 
of view than the conventional treatment alone in the manage-
ment of acute bronchiolitis. However, larger studies are rec-
ommended to assess the effectiveness of intravenous Magne-
sium Sulfate in the management of acute bronchiolitis in 
general population. 
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