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Inhaled steroids for asthma after 
emergency department discharge

Critical Appraisal of Evidence

Narrative

Asthma is one of the most common chronic diseases in the world and currently affects an estimated 300 
million people1. Asthma is a chronic inflammatory disease of the lungs that leads to airway edema, airway 
obstruction, and bronchospasm. One in every 250 deaths worldwide can be attributed to asthma1. An 
asthma attack is an acute worsening of asthmatic symptoms such as wheezing, shortness of breath, chest 
tightness, and coughing. Patients who experience an acute asthma attack and are treated in the emergency 
department often require multi-modal therapy, including treatment with inhaled beta-2 agonists and systemic 
corticosteroids. Relapse of symptoms after an asthma exacerbation is common, prompting many patients 
to return to the emergency department. Currently, short-term oral corticosteroids are commonly used to 
prevent relapse after discharge2. Inhaled corticosteroids have been used as long-term control treatment for 
asthma in many patients and work through anti-inflammatory effects3. It is thought that the use of inhaled 
corticosteroids upon discharge from the emergency department may also reduce the risk of asthma relapse.  

Source: Edmonds ML, Milan SJ, Brenner BE, Camargo CA Jr, Rowe BH. Inhaled steroids for acute asthma following emergency department discharge. 
Cochrane Database Syst Rev. 2012;12:CD002316. doi: 10.1002/14651858.CD002316.pub2
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This updated Cochrane systematic review4 expands 
on previously published data that demonstrated 
no beneficial effect on relapse rate when inhaled 
corticosteroids were added to treatment with systemic 
corticosteroids5. The review included 12 trials and a 
total of 2205 patients. Two separate analyses were 
performed: one for inhaled corticosteroids plus 
systemic steroids versus systemic therapy alone, and 
the other for inhaled corticosteroids alone versus 
systemic therapy alone. 

The first analysis included three trials with a total of 
909 patients. It found that the addition of inhaled 
corticosteroids to systemic corticosteroid treatment 
offered no benefit in terms of relapse rate, as 
compared to systemic corticosteroids alone. 

In the second analysis, there were nine studies 
with a total of 1296 patients. No difference in the 
post-discharge relapse rate was demonstrated 
when inhaled corticosteroids alone were compared 
to systemic steroids alone. In both analyses, no 
differences in serious side effects were noted. 

Caveats

While the methodologic quality of the trials was high 
and most were double-blind placebo controlled, the 
results of this Cochrane review were limited by the 
small sample size in most of the included studies. 
The included trials also demonstrated a high degree 
of heterogeneity. The authors of the Cochrane 
review recognized multiple potential causes for the 
heterogeneity, including differences in treatment 
protocols, populations, and study designs. Another 
cause of heterogeneity may have been the varied 
doses of inhaled corticosteroids used; one trial 
included in the review used a higher dose of inhaled 
corticosteroids and demonstrated better outcomes4.

Caution is also appropriate when drawing conclusions 
about the comparison of inhaled corticosteroids 
alone with systemic corticosteroids alone. Although 
inhaled corticosteroids and systemic corticosteroids 
had similar efficacy in prevention of asthma relapses, 
all of the patients in the included studies had mild to 
moderate asthma exacerbations. To assess severity, 
the included studies utilized either mean forced 
expiratory volume in one second (FEV1) or peak 
expiratory flow (PEF). For two of the adult studies, 

mild to moderate severity was defined as an FEV1 
of 60% to 75% of predicted. The other adult study 
defined it as a PEF of 60% to 90% of predicted. The 
four pediatric studies used a PEF of 70% to 80% of 
predicted.  In all of the studies, patients presenting 
with severe acute asthma were excluded. Thus, the 
findings cannot be generalized to patients with severe 
asthma exacerbations. Future studies could benefit 
from including cases of severe asthma exacerbation 
and analyzing effects by severity subgroups. 

Only one of the studies was adequately powered to 
determine a difference or near-equivalency efficacy of 
inhaled corticosteroids and systemic corticosteroids, 
and it did not reach its targeted recruitment 
sample size4. Since inhaled corticosteroids may 
have fewer side effects than oral corticosteroids, 
further research should be specifically directed at 
determining the equivalence  between the two routes 
of administration.  

Finally, the studies in the Cochrane review did not 
include patients under the age of 12, who comprise 
a large portion of the asthmatics who are treated 
in the emergency department. The results are thus 
insufficient to determine whether inhaled steroids 
should be prescribed to younger asthmatic patients 
after their discharge from the Emergency Department. 

Most of the studies included in the systematic review 
grouped all patients with mild to moderate asthma 
together. Current outpatient management of asthma 
is based on a stepwise algorithm. As patients become 
more symptomatic and experience more frequent 
exacerbations, the treatment regimen is intensified. 
When asthma becomes better controlled, the 
medications and their doses are decreased accordingly. 
The goal of this approach is to control the patient’s 
asthma while also limiting side effects. This step-wise 
approach includes medications such as short-acting 
beta agonists, inhaled corticosteroids, and systemic 
corticosteroids. Future studies that explore a wider 
range of asthma severity and include subgroup 
analyses may provide useful information about the role 
of inhaled corticosteroids in a variety of patients. 

In conclusion, the current literature does not 
demonstrate a reduction in asthma relapse when 
inhaled steroids are added to oral corticosteroids. 
There is some evidence that high dose inhaled 
corticosteroids alone may be as effective as systemic 
corticosteroids, though current data is insufficient 
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to show equivalency. Because of the limitations 
of the existing trials, we have assigned a color 
recommendation of Yellow (Unclear if benefits). 
Future larger trials enrolling a wider spectrum of 
disease severity and age may clarify what if any role 
exists for inhaled corticosteroid use after emergency 
department discharge.
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