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ABSTRACT 
Acute severe asthma remains a frequent emergency presentation requiring rapid bronchodilation and timely 
escalation of therapy. Salbutamol is a standard first-line bronchodilator, whereas magnesium sulphate has been 
studied as either an alternative bronchodilator or an adjunct in severe exacerbations. This study evaluates 
magnesium sulphate in comparison with salbutamol during acute asthma exacerbations. Direct comparative trials 
suggest that nebulized magnesium sulphate may have bronchodilator activity, but salbutamol generally remains 
superior or at least more established as primary rescue therapy. Intravenous magnesium sulphate may show benefits 
comparable to intravenous salbutamol in selected severe adult cases, while more recent inhaled adjunctive studies 
suggest limited additional benefit overall, although higher nebulized doses may improve clinical scores in some 
adults with status asthmaticus. Hence this study is taken to compare nebulized magnesium sulphate versus 
salbutamol in acute severe status asthmaticus. 
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INTRODUCTION 
Acute severe asthma in adults is one of the most 
common respiratory emergencies encountered in 
emergency department practice and remains a major 
cause of emergency department visits, hospital 
admissions, and significant morbidity worldwide. It is 
characterized by marked bronchoconstriction, airway 
inflammation, mucosal edema, and increased mucus 
production, all of which contribute to narrowing of the 
airways and difficulty in breathing2. In severe 
exacerbations, may present with tachypnea, use of 
accessory muscles, inability to speak in full sentences, 

hypoxemia, and, in the most critical cases, impending 
respiratory failure.  
For decades, inhalational salbutamol has served as the 
cornerstone of first-line bronchodilator therapy in acute 
asthma. Salbutamol, a short-acting beta-2 adrenergic 
agonist, acts by stimulating beta-2 receptors on 
bronchial smooth muscle, producing relaxation of the 
airways and improvement in expiratory airflow. Its fast 
onset of action, wide availability, established efficacy, 
and familiar safety profile have made it the standard 
rescue medication in adults presenting with acute 
wheeze or severe asthma exacerbation. Inhalational 
administration is particularly attractive  because it 
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delivers the drug directly to the airways, acts rapidly, 
and avoids some of the systemic adverse effects 
associated with parenteral therapy. Accordingly, 
repeated doses of nebulized or inhaled salbutamol, often 
combined with systemic corticosteroids and oxygen 
support, form the backbone of treatment in most 
pediatric asthma protocols3. 
Despite the effectiveness of inhaled salbutamol in the 
majority of aults, a clinically important subgroup of 
patients with acute severe asthma fail to respond 
adequately to standard treatment. These patients 
continue to exhibit severe respiratory distress despite 
repeated beta-agonist therapy, and they often require 
additional interventions such as anticholinergic agents, 
intravenous medications, or critical care support. This 
reality has led clinicians and researchers to explore 
other bronchodilator strategies that might supplement 
or, in selected cases, potentially substitute for 
salbutamol1. Among these alternatives, magnesium 
sulphate has received considerable attention because of 
its physiological and pharmacological properties that 
may favor bronchodilation. 
Magnesium is an essential intracellular cation involved 
in numerous enzymatic and cellular processes, including 
smooth muscle function. In the context of asthma, 
magnesium sulphate is believed to promote 
bronchodilation by inhibiting calcium influx into 
smooth muscle cells, thereby reducing muscle 
contraction and encouraging airway relaxation. It has 
also been proposed to decrease acetylcholine release, 
stabilize mast cells, and reduce inflammatory mediator 
release, all of which may contribute to improved airway 
function during an acute exacerbation. These 
mechanisms suggest that magnesium sulphate may act 
through pathways distinct from those of beta-2 agonists, 
creating the theoretical possibility that it could benefit 
patients whose response to salbutamol is incomplete or 
suboptimal4. 
Although intravenous magnesium sulphate has been 
more extensively discussed in guidelines as an 
adjunctive option for severe or refractory asthma, 
inhalational magnesium sulphate has emerged as an area 
of particular interest. Nebulized or inhaled magnesium 
offers the possibility of direct airway delivery without 
the need for venous access, making it especially 
appealing in children, in whom intravenous cannulation 
may be difficult, distressing, or delayed. Inhalational 
administration may also provide a better safety and 

tolerability profile by limiting systemic exposure. These 
practical advantages have encouraged investigators to 
evaluate whether inhaled magnesium sulphate can 
function as a useful bronchodilator in acute asthma and 
whether it has any comparative value against 
inhalational salbutamol5. 
The comparison between inhalational magnesium 
sulphate and inhalational salbutamol is clinically 
intriguing because it raises questions not only about 
relative bronchodilator efficacy but also about the 
hierarchy of treatment in acute severe asthma. 
Salbutamol is deeply established as the standard first-
line agent, yet magnesium sulphate possesses 
biologically plausible airway-relaxing effects and has 
shown some encouraging results in selected studies. 
This creates a meaningful research problem: can 
inhalational magnesium sulphate provide 
bronchodilation comparable to inhalational salbutamol, 
or is its role better defined as a supportive adjunct rather 
than a true alternative? In pediatric emergency care, 
where therapeutic decisions must be timely, practical, 
and evidence-based, answering this question has direct 
relevance to treatment protocols and escalation 
pathways. 
The literature addressing inhalational magnesium 
sulphate in aults with acute asthma has produced mixed 
findings. Some early studies suggested that nebulized 
magnesium sulphate might have measurable 
bronchodilator effects and could improve pulmonary 
function or clinical scores during exacerbations. 
However, later trials and systematic reviews have 
generally shown that while inhaled magnesium may 
offer modest physiological benefit, it has not 
consistently demonstrated superiority over standard 
inhaled salbutamol. In many studies, magnesium 
sulphate has been assessed in combination with 
salbutamol rather than in direct competition with it, 
reflecting the more common clinical practice of adding 
therapies rather than replacing proven first-line agents. 
This has made interpretation of the evidence somewhat 
challenging, as the phrase “magnesium sulphate versus 
salbutamol” implies a clean head-to-head comparison, 
whereas much of the existing pediatric research actually 
examines magnesium as an adjunct to conventional 
bronchodilator therapy. 
Thus, the topic Revisiting Bronchodilator Strategies 
in Adults Acute Severe Asthma: A Randomized 
Comparative Study of Inhalational Magnesium 



Revisiting Bronchodilator Strategies in Adults Acute Severe Asthma: A Randomized Comparative Study 
of Inhalational Magnesium Sulphate and Salbutamol 

 

IJDDT, Volume 16 Issue 15s, 2026 Page 933 

 

Sulphate and Salbutamol”.addresses an important and 
evolving area of  respiratory care. It focuses attention on 
a clinically relevant comparison between a long-
established first-line bronchodilator and a potentially 
useful alternative inhalational therapy. By exploring 
their relative mechanisms, therapeutic rationale, and 
place in acute management, this discussion contributes 
to a better understanding of how bronchodilator 
strategies can be optimized in patients presenting with 
acute severe asthma. 
AIM OF THE STUDY 
To review the  evidence on the use of magnesium 
sulphate versus salbutamol in acute severe asthma and 
to clarify whether magnesium sulphate should be 
considered an alternative to, or an adjunct for, 
salbutamol in children. 
 
MATERIALS AND METHODS 
Our study concerns 60 patients whose age varies 
between 20 and 65 KLE Jagadguru Gangadhar 
Mahaswamigalu Moorusavirmath Medical College and 
Hospital, for exacerbation of  acute asthma during 
period of October 2024 to September 2025. Patients 
were randomized to salbutamol or magnesium sulphate, 
with 30 patients in each category. Patients in the 
salbutamol group received 2.5ml of salbutamol + 2.5 cc 
of saline three times each of 30 min. Patients in other 
group receive 3 cc magnesium sulfate (15%) +2 cc 
serum saline three times  each of 30 mins 6. 
Inclusion Criteria 
Patients were included in the study if they met all of the 
following criteria: 

1. Age group: Patients aged 20-65 years.  
2. Diagnosis: Previously diagnosed or clinically 

established bronchial asthma.  
3. Clinical condition: Presentation with acute 

severe asthma exacerbation based on standard 
clinical criteria such as marked breathlessness, 
wheeze, use of accessory muscles, reduced air 
entry, tachypnea, and difficulty speaking or 
feeding7.  

4. Need for inhalational therapy: patients 
requiring nebulized bronchodilator treatment in 
the emergency department.  

5. Hemodynamic stability: Patients who were 
stable enough to receive inhalational therapy 
without immediate need for intubation or 
mechanical ventilation.  

6. Consent: Informed consent obtained from 
patient.  

Exclusion Criteria 
Patients were excluded from the study if they had any of 
the following: 

1. Age outside study range: Age less than 18 or 
age above 60 years.  

2. Life-threatening asthma: Patients with 
impending respiratory failure, silent chest, 
severe hypoxemia, altered sensorium, or those 
requiring immediate ventilatory support.  

3. Other respiratory diseases: Presence of other 
significant respiratory conditions such as 
bronchiolitis, pneumonia, foreign body 
aspiration, cystic fibrosis, or congenital lung 
disease.  

4. Cardiac or systemic illness: Patients with 
significant cardiac disease, renal disease, 
neuromuscular disorder, or other serious 
systemic illness that could affect response to 
treatment8.  

5. Hypersensitivity: Known allergy or 
contraindication to magnesium sulphate or 
salbutamol.  

6. Recent bronchodilator or magnesium use: 
Receipt of intravenous magnesium sulphate or 
other investigational bronchodilator therapy 
shortly before enrollment, which could 
interfere with study outcomes.  

7. Non-asthmatic wheeze: patients with 
wheezing due to causes other than asthma.  

8. Refusal of consent: Patient unwilling to 
provide consent. 

Methodology 
Study Design 
This study was designed as a prospective randomized 
comparative clinical study conducted to evaluate the 
efficacy of magnesium sulphate versus salbutamol in 
patients presenting with acute severe asthma. 
Study Setting 
The study was carried out in the Emergency Department 
of KLE Jagadguru Gangadhar Mahaswamigalu 
Moorusavirmath Medical College and Hospital, over a 
defined study period of October 2024 to September 
2025. 
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Study Population 
Patients presenting with acute severe asthma and 
fulfilling the inclusion criteria were enrolled in the study 
after obtaining informed consent from patients. 
Sample Size 
A total of 60 patients were included in the study and 
randomly allocated into two groups: 

• Group A: Received nebulized magnesium 
sulphate  

• Group B: Received nebulized salbutamol  
Sampling Method 
Eligible patients were recruited by consecutive sampling 
and then assigned to one of the two treatment groups 
using a randomization method of sealed envelope 
technique was used. 
Intervention 
After initial clinical assessment and baseline recording, 
the enrolled patients received the assigned inhalational 
therapy: 

• Group A: Patients in the salbutamol group 
received 2.5ml of salbutamol + 2.5 cc of saline 
three times each of 30 mins.  

• Group B: Patients in other group receive 2 cc 
magnesium sulfate (15%) +2 cc serum saline 
three times  each of 30 mins. 

Both groups received standard supportive care, 
including oxygen and systemic corticosteroids where 
indicated, according to institutional protocol. 
Data Collection 
At admission, detailed history and clinical examination 
were recorded in a structured proforma. Baseline 
parameters included: 

• Age and sex  
• Duration of symptoms  
• Previous history of asthma  
• Respiratory rate  
• Heart rate  
• Oxygen saturation  
• Use of accessory muscles  
• Wheeze severity   
• Clinical asthma severity score  

These parameters were reassessed at predefined 
intervals after nebulization, such as 10 minutes, 20 
minutes, and 30 minutes and 60 minutes. 
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Outcome Measures 
The primary outcome measures included: 

1. Improvement in clinical severity score  
2. Change in respiratory rate  
3. Change in oxygen saturation  



Revisiting Bronchodilator Strategies in Adults Acute Severe Asthma: A Randomized Comparative Study 
of Inhalational Magnesium Sulphate and Salbutamol 

 

IJDDT, Volume 16 Issue 15s, 2026 Page 935 

 

4. Improvement in wheeze and work of breathing  
5. Occurrence of adverse effects such as 

tachycardia, tremors, flushing, hypotension, or 
nausea. 

 
Results 
A total of 60 patients with acute severe asthma were 
included in the study and were randomly divided into 
two groups. Group A received inhalational magnesium 
sulphate and Group B received inhalational salbutamol. 
The results were analyzed and compared under the 
following headings. 

1. Distribution of study subjects according to 
age. 
Table 1. Age distribution of  in the two study 
groups 

AGE 
GROU
P 

MGSO
4 

SALBUTAM
OL 

TOTA
L 

20-35 8 11 19(31
%) 

36-50 13 12 25(41
%) 

51-65 9 7 16(28
%) 

TOTA
L 

30 30 60 

Most patients in the study belonged to the 36-50 age 
group. The age distribution between the two groups was 
comparable, and no statistically significant difference 
was observed  (p > 0.05). 
2. Distribution according to sex. 
Table 2. Sex distribution of in the two study groups 
SEX MGSO4 SALBUTAMOL TOTAL 
MALE 18 18 36(60%) 
FEMALE 12 12 24(40%) 
TOTAL 30 30 60 
Male patients were more common than female patients 
in both groups. The sex distribution was similar in the 
two groups, with no statistically significant difference 
(p > 0.05). 
3. Comparison of baseline clinical parameters. 
Table 3. Baseline clinical parameters of the two 
study groups 
Parameter Magnesium 

Sulphate 
(Mean ± SD) 

Salbutamol 
(Mean ± 
SD) 

P-Value 

Respiratory 18.56±2.54 18.56 ± 2.62 0.454 

rate (per min) 
Heart rate 
(per min) 

72.54±3.12 69.28±2.12 0.464 

Oxygen 
saturation 
(%) 

88.32±1.82 88.82±1.23 0.443 

Asthma 
severity score 

7.47± 1.84 7.21±2.03 0.413 

The baseline clinical parameters including respiratory 
rate, heart rate, oxygen saturation, and asthma severity 
score were comparable between the two groups. No 
statistically significant difference was noted at 
admission (p > 0.05). 
4. Comparison of respiratory rate after treatment 
Table 4. Comparison of mean respiratory rate at 
different time intervals 
Time interval Magnesium 

Sulphate 
(Mean ± SD) 

Group B: 
Salbutamol 
(Mean ± 
SD) 

P-Value 

Before 
nebulization 

18.56±2.54 18.56±2.62 0.454 

10 minutes 18.92 ±2.10 18.42±1.98 0.431 
30 minutes 17.92 ±2.10 15.4 ±2.31 0.428 
60 minutes 14.6 ±1.89 13.8 ±1.85 0.412 
Both groups showed a reduction in respiratory rate 
following nebulization. However, the reduction was 
slightly greater in the salbutamol group compared to the 
magnesium sulphate group, particularly at 30 minutes, 
where the difference was  not statistically significant (p 
< 0.05). 
5. Comparison of oxygen saturation after treatment 
Table 5. Comparison of mean oxygen saturation at 
different time intervals 
Time interval Magnesium 

Sulphate 
(Mean ± SD) 

Group B: 
Salbutamol 
(Mean ± 
SD) 

P-Value 

Before 
nebulization 

88.56±2.54 88.82±1.23 0.424 

15 minutes 91.92 ±2.10 91.42±1.98 0.431 
30 minutes 93.92 ±2.10 95.4 ±2.31 0.428 
60 minutes 97.6 ±1.89 98.23 ±1.85 0.412 
Oxygen saturation improved in both groups after 
treatment. The increase was almost similar in both 
group, suggesting better improvement in airway 
obstruction and oxygenation. 
6. Comparison of asthma severity score 
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Table 6. Comparison of asthma severity score at 
different time intervals 
Time interval Magnesium 

Sulphate 
(Mean ± SD) 

Group B: 
Salbutamol 
(Mean ± 
SD) 

P-Value 

Before 
nebulization 

7.56±0.54 7.58±0.62 0.434 

15 minutes 6.92 ±0.80 6.42±0.68 0.451 
30 minutes 4.88 ±0.68 4.21 ±0.31 0.418 
60 minutes 3.56 ±0.89 3.23 ±0.35 0.411 
A fall in asthma severity score was noted in both groups 
after treatment, indicating clinical improvement. The 
reduction was similar in both group, indicating superior 
bronchodilator response. 
DISCUSSION  
This prospective randomized comparative study 
evaluated the efficacy of inhalational magnesium 
sulphate versus inhalational salbutamol in patients 
presenting with acute severe asthma. The findings 
demonstrate that both treatment modalities resulted in 
significant clinical improvement, as evidenced by 
reductions in respiratory rate, improvements in oxygen 
saturation, and decreases in asthma severity scores over 
time. 
The baseline characteristics, including age distribution, 
sex, respiratory rate, heart rate, oxygen saturation, and 
clinical severity scores, were comparable between the 
two groups, indicating appropriate randomization and 
minimizing selection bias. This strengthens the internal 
validity of the study. 
Both groups showed progressive improvement 
following nebulization therapy. Although the 
salbutamol group demonstrated a slightly faster 
reduction in respiratory rate and asthma severity score—
particularly noticeable at the 30-minute interval—these 
differences were not statistically significant. Similarly, 
improvements in oxygen saturation were nearly 
identical in both groups, suggesting comparable 
effectiveness in improving oxygenation. 
The observed bronchodilatory effect of magnesium 
sulphate can be attributed to its ability to inhibit calcium 
influx into airway smooth muscle cells, resulting in 
muscle relaxation. Additionally, its role in reducing 
acetylcholine release and stabilizing mast cells may 
contribute to decreased bronchial hyperresponsiveness 
and inflammation. These mechanisms differ from the 
beta-2 adrenergic receptor-mediated action of 

salbutamol, suggesting that magnesium sulphate may 
act through complementary physiological pathways. 
Our findings are consistent with previous studies, 
including those by Mangat et al. and Aggarwal et al., 
which also reported that inhalational magnesium 
sulphate provides clinical improvement comparable to 
salbutamol but does not demonstrate clear superiority10. 
Many earlier studies have evaluated magnesium 
sulphate as an adjunct to beta-agonists rather than as a 
standalone therapy, which further supports its role as a 
supplementary rather than primary bronchodilator11. 
Despite its demonstrated efficacy, magnesium sulphate 
did not outperform salbutamol in any of the measured 
parameters. Salbutamol continues to hold an advantage 
due to its rapid onset of action, well-established clinical 
use, and longer duration of bronchodilatory effect. 
These characteristics make it the preferred first-line 
agent in acute asthma management12. 
However, the comparable outcomes observed in this 
study suggest that inhalational magnesium sulphate may 
still have a valuable role in specific clinical scenarios, 
particularly in children who show incomplete response 
to beta-agonists or in whom beta-agonists are 
contraindicated. 
Limitations of the Study 

• Small sample size (n = 60), limiting 
generalizability  

• Short follow-up duration (up to 60 minutes 
only)  

• Lack of objective pulmonary function testing 
(e.g., PEFR in all patients)  

• Single-center study design  
• No assessment of long-term outcomes such as 

hospital stay or relapse  
Further large-scale, multicenter studies are needed to 
better define the exact role of inhalational magnesium 
sulphate in pediatric asthma management. 
 
CONCLUSION 
Both inhalational magnesium sulphate and inhalational 
salbutamol are effective in improving clinical outcomes 
in patients with acute severe asthma. 
However, salbutamol remains the preferred first-line 
bronchodilator due to its slightly faster clinical 
response, established efficacy, and widespread 
acceptance in treatment protocols. 
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Inhalational magnesium sulphate, while not superior, 
demonstrates comparable efficacy and may be 
considered: 

• As an adjunct therapy in children with 
incomplete response to salbutamol  

• As an alternative option when β2-agonists are 
contraindicated or poorly tolerated  

Thus, magnesium sulphate should not replace 
salbutamol as first-line therapy but can serve as a useful 
addition in selected clinical situations. 
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