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The role of inhaled corticosteroids in the management

of acute asthma
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A
cute exacerbations are common occurrences for asth-
matics. Contact with airway irritants (e.g. viral upper
respiratory tract infections, aero-allergens) and non-

adherence to controller medications, along with the natural
history of the disease can result in deterioration in lung
function, increased symptoms and an increased need for
reliever medication. It is estimated that nearly 2 million
emergency department (ED) asthma visits occur annually in
the USA alone [1]. Since the frequency of exacerbations is
related to asthma severity on the one hand, and increasing
degrees of airway eosinophilia are associated with increased
disease severity on the other [2], understanding the patho-
physiology of exacerbations is critically important to disease
control.

The medical consequences of these events can range from
minor life interruptions to severe illness. These severe
exacerbations often result in ED presentation or unscheduled
visits to health professionals for urgent care, and may require
hospital admission. While rare, death from exacerbations does
occur. The economic consequences of asthma have been well
documented [3, 4] and the acute attack has been estimated to
represent ,25% of overall asthma costs [5]. The control of
chronic asthma with the use of inhaled corticosteroids (ICS),
with or without the use of additional agents (e.g. long-acting b-
agonists or leukotriene receptor antagonists), anticholinergics
and in some cases newer biological agents, have proven
effective in reducing the frequency and severity of these
exacerbations. In addition, nonpharmacological approaches
(regular follow-up, action plans, immunisation, asthma educa-
tion) have also proven to be effective but adherence to these
can be low [6, 7].

Despite these advances, a gap between what is known and
what is practiced hampers efforts to improve the quality of life
of patients with asthma. This gap may be the result of poor
access to care and resources, failure of physicians to treat the

disease aggressively, poor penetration of asthma education to
the most needy and/or inability to afford controller medica-
tions. Not surprisingly, asthma visits to EDs and other settings
remain an important health problem and an area of intense
research [8]. Current research suggests that patients with acute
asthma should be treated with short-acting inhaled b-agonists
[9], inhaled ipratropium bromide [10] and systemic cortico-
steroids (oral or intravenous) [11]. Patients who fail to improve
following this approach or who are severe at presentation may
also receive intravenous magnesium sulfate (MgSO4) [12],
inhaled and injectable adrenaline and/or noninvasive venti-
lation [13]. Other treatments (e.g. inhaled MgSO4 [14] or heliox
[15]) likely provide small benefit; however, evidence is limited.
Other agents (e.g. intravenous b-agonists [16], aminophylline
[17], antibiotics [18]) have not been found to be effective.

An emerging area of study is the role of ICS agents in the
treatment of acute asthma. Traditional teaching suggests that
the mechanisms for corticosteroids require hours to days to
become established. Transport into the cell and nuclear
membrane results in changes in protein synthesis which are
later translated into clinical improvements as measured by
return of symptom control and improved physiological
parameters (e.g. spirometry, challenge testing sensitivity) [19].
This theory has been challenged by a number of researchers
and the clinical evidence is summarised in a Cochrane review
[20]. Currently, there are a number of high-quality studies in
which ICS has been compared with standard care [20]. The
review examined the effect of ICS alone and in addition to
systemic corticosteroids in the early treatment of acute asthma.
Trials in which ICS was compared with placebo demonstrate a
clear reduction in admissions for this patient group (relative
risk (RR) 0.32; 95% confidence interval (CI) 0.18–0.58). For the
addition of ICS to systemic corticosteroids, the evidence was
homogeneous, yet somewhat underpowered to draw clear
conclusions on admission outcomes (RR 0.56; 95% CI 0.29–
1.09). Moreover, it was only when all ICS studies were pooled
that clinically and statistically significant effects were observed
on admissions (RR 0.39; 95% CI 0.25–0.61). Finally, the
evidence was heterogeneous and conflicting (pooling not
possible) in the seven trials where ICS was compared with
systemic corticosteroids.

The research reported by BELDA et al. [21], in the current issue
of the European Respiratory Journal, provides additional under-
standing regarding the mechanisms at work during the
treatment of an acute exacerbation. In this multiple-blind,
double-dummy, randomised controlled trial with concealed
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allocation, 39 adults with acute asthma received either high-
dose fluticasone (4,000 mg?day-1) or prednisone (30 mg?day-1)
for 4 days. The patients were followed with induced sputum
and blood inflammatory markers at baseline, 2, 6 and 24 h. The
study was designed to identify the mechanism underlying the
early effects seen with the administration of ICS in acute
asthma. The results suggest that the inflammatory markers and
clinical condition in both groups improved over the 24-h
period; however, sputum eosinophil counts improved faster in
the fluticasone group while serum eosinophils counts
improved faster in the prednisone group. This reflects, in part,
the fact that different compartments demonstrate differential
‘‘recovery’’ periods following an exacerbation, which is
partially explained by the route of drug delivery.

This study illustrates several other important facts. First, 15 out
of the 39 patients were not using ICS agents prior to their ED
presentation. This is despite the fact that patients with acute
asthma often exhibit many of the risk factors suggestive of
poorly controlled asthma [22]. Secondly, using traditional
measures (e.g. symptoms, pulmonary functions and so on)
there was no statistical difference between the two groups in
their improvement; however, differences emerged when
inflammatory markers were examined. The use of induced
sputum as a diagnostic tool has been available for nearly
60 yrs. Protocol standardisation [23] for both diagnosis and
monitoring of airway disease [24] has increased the under-
standing of the role of sputum cell counts and other markers of
inflammation. Consequently, this has resulted in identification
of various phenotypic subtypes of asthma and has been an
important advance within the clinical realm. Unfortunately,
the availability of this diagnostic test is limited to some major
centres where tertiary care of asthmatics is provided. The
availability of this technique is, in part, related to a region’s
ability to perform these inductions with safety measures in
place (e.g. infection precautions, spirometry monitoring,
physician supervision) along with appropriate lab facilities to
process the specimens in a timely manner. It is important to
explore alternatives to this method of measurement, especially
in children under the age of 6 yrs, where this tool has limited
value due to inability of these patients to expectorate sputum
and perform spirometry reliably. Although exhaled nitric
oxide levels have been used in some centres (for both adult and
paediatric patients), it only measures a single parameter, most
closely linked to eosinophilic airway inflammation. This does
not assess different inflammatory subtypes noted in asthma
[25]. Recent research advances, such as exhaled breath
condensates, are important advances which warrant further
study. As the evaluation of newer tools used to measure
inflammation increases, understanding of the application of
these measures within clinical practice in both the diagnosis
and ongoing management of asthma will evolve [26].

This work complements ongoing efforts to improve clinical
outcomes using ICS in conjunction with systemic steroids.
What other evidence do we have? Some of the earliest evidence
for the role of ICS in acute respiratory conditions arose from
the treatment of children with croup in the ED. In a small
study, researchers showed that ICS were efficacious in this
paediatric airway disease [27]. In outpatient asthma, evidence
now suggests that systemic corticosteroids should be used in
most patients, with as few as five patients needing treatment to

prevent one relapse [28]. The evidence for the addition of ICS
to this regimen arises from yet another Cochrane review [29].
In this review, all of the available evidence has been pooled
and suggests that there is a strong trend in support of
treatment of asthmatics with both treatments following
discharge (RR 0.75; 95% CI 0.52–1.09).

There are, however, many questions that remain unanswered.
First, would the ICS effect be similar in those previously using
ICS compared with those who were not? In recent clinical
studies, the prior use of ICS agents was highly predictive of
poorer outcomes as measured by quality of life and relapse
rates [30]. Secondly, different types of exacerbations (e.g. viral
as opposed to allergen-induced) may produce different
degrees of protein leak, a hallmark of asthma [31]. Therefore,
the type of exacerbation could significantly impact the degree
of protein leak [32]. Thirdly, differential gastrointestinal
absorption of prednisone among individuals is a potentially
important unreported confounder. Finally, most clinicians
would prefer to know the physiological benefit of ICS in
addition to systemic corticosteroids in acute asthma, and we
eagerly await those research results.

In summary, BELDA et al. [21] provide important pathophysio-
logical evidence of the importance of inhaled corticosteroids in
the management of acute asthma. Some clinicians have been
using this management strategy based on subjective evidence
of improvement in a clinical setting; however, the increasing
body of evidence suggests that addressing both compartments
(systemic and airway) is a more effective approach than
treating either alone. Additional work on dose and duration of
inhaled corticosteroid treatment as well as the combination of
inhaled corticosteroids and corticosteroids are needed.
However, until then, clinicians treating these patients should
consider the early addition of inhaled corticosteroids in the
emergency department and continuation of these preventive
agents following discharge.
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