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P:  In patients presenting to the ED with asthma exacerbation 
I:  Does the use of nebulized magnesium 
C: Compared to no nebulized magnesium 
O: Improve pulmonary function or admission rate 
 
Clinical scenario 
25 y/o male presents to the Emergency Department with an asthma exacerbation, in 
addition to steroids and albuterol, you wonder if there is any benefit to giving nebulized 
magnesium. 
 
Search Strategy 
Medline/pubmed with limits English/humans.  Search terms “asthma” and “magnesium” 
and “nebulized” 
 
Author,  
Date and 
Country 

Patient 
Group 

Study Type Outcomes Key Results Study 
Weakness 

Bessmertny, 
O. et al 
2002 USA 
 

74 patients 
with asthma 
exacerbation 
PEFR 40-
80% 

Prospective, 
randomized, 
double-
blind, 
placebo-
controlled 
trial 

FEV1 q 
20min for 
2hrs 

No adverse 
effects 
No significant 
difference 

NS not a 
placebo 
No severe 
cases 
Not every 
patient 
received 
steroids 
Use of PEFR 
effort 
dependent 

Hughes, R. 
et al 2003 
New 
Zealand 

52 patients 
with asthma 
exacerbation  
FEV1 <50% 

Prospective, 
randomized, 
double-
blind, 
placebo-
controlled 
trial 

FEV1 q 
30min 
admit rate 

Increase in 
FEV1 by .37L 
p=.003 
IF FEV1 
<30% 
increase in 
FEV1 by .64L 
p=.0001 
compared to 
the placebo 
group 

Small size 
No standard 
for admit or 
discharge 

Mahajan, P. 
et al 2004 
USA 

62 patients 
(5-17 y/o) 
with asthma 
exacerbation 
FEV1 45-
75% 

Prospective, 
randomized, 
double-
blind, 
placebo-
controlled 
trial 

 FEV1 at 
10min and 
20min 

Increase in 
FEV1 from 
baseline to 10 
min p = .03 
compared to 
the placebo 
group 

Small size 
1 dose only  
Watched 
patients for 
20 min, then 
done 
No standard 



protocol after 
single 
treatment 

Kokturk, N 
et al 2005 
Turkey 

26 patients 
with 
moderate to 
severe 
asthma 
exacerbation 
(GINA) 

Prospective, 
randomized, 
single-blind, 
controlled 
trial 

PEFR 
ED 
duration 
admit rate 

Significant 
improvement 
in PEFR at  
120min in 
MgSO4 group 
60min  for NS 
group 
No added 
improvement 
with MgSO4 

Small size 
PEFR effort 
dependent 
FEV1 better 
measurement 
Few severe 
cases  

Aggarwal, 
P. et al 2006 
India 

100 patients 
with asthma 
exacerbation 

Prospective, 
randomized, 
double-
blinded 
controlled 
trial 

PEFR No significant 
difference in 
PEFR or 
admit rates 

Not every 
patient 
received 
steroids  

      
 
 
Comments 
 In asthma exacerbations, the standard of care is to use corticosteroids, nebulized 
Beta 2 agonist, and nebulized anticholinergic bronchodilators.  Studies have shown that 
IV magnesium is safe and may be of some benefit in asthma exacerbations.  Magnesium 
is thought to cause smooth muscle relaxation by blocking calcium and may play a role in 
mast cell stabilization.  Nebulized magnesium may not only have smooth muscle 
relaxation, but also may have inhibitory effects on histamine induced 
bronchoconstriction.   
 
Clinical Bottom Line 
 Nebulized magnesium appears to be safe with few adverse effects.  Some studies 
have shown significant improvement in pulmonary function test, especially in severe 
asthma exacerbations, when magnesium is added in with the albuterol treatment.  More 
studies are needed to determine the dose of magnesium that may add the most benefit.  
Also, more studies are needed to look at admission rates and duration in the ED. 
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