
EDITORIAL

Formoterol as relief medication in asthma: the jury is still out

C. Jenkins

Despite concerns that use of long-acting b-agonists
(LABA) could be associated with risk of worsening asthma,
to date these drugs have proven safe and highly effective
[1, 2]. Early studies demonstrated no increase in asthma
exacerbations when added to inhaled corticosteroids (ICS)
as long-term maintenance medication and subsequent studies
have shown significantly reduced risks of exacerbations
and improved, more rapid establishment of asthma control
compared to adding more ICS [3–5]. Formoterol is a potent
LABA with a rapid onset of bronchodilatation [6, 7] and a
relatively fast clinical response when added as regular
medication for patients who are symptomatic on ICS alone
[5, 8, 9]. The question therefore arises, could formoterol with
its rapid onset of action, also be used safely and effectively as
reliever medication for asthma [10]? Are there risks of
tolerance associated with regular use of formoterol that
could reduce its benefit when used as a reliever for acute
symptoms [11]? Are there other risks, associated with its
adrenergic and metabolic effects, that could be increased by
its use when added to regular formoterol, resulting in worse
outcomes [12]?

Some of these questions have already been addressed in
two 12 week randomised controlled trials. TATTERSFIELD

et al. [13] showed in a double-blind study in 362 sympto-
matic patients taking ICS (mean daily dose 870 mg) that
formoterol 4.5 mg as reliever medication was associated with
fewer asthma exacerbations and a longer time to first
exacerbation compared to terbutaline 500 mg. Serum potas-
sium and electrocardiogram variables were monitored at
clinic visits and no differences between treatments were
shown. The relative risk ratio for an exacerbation requiring
oral corticosteroids was 0.55 (95% confidence interval
0.34–0.89). The average daily dose of formoterol was four
puffs of 4.5 mg, and this did not change over the period of the
study. In a double-blind randomised controlled trial in 357
symptomatic patients with moderate asthma taking ICS
and regular formoterol 9 mg b.i.d., IND et al. [14] compared
the addition of formoterol 4.5 mg or terbutaline 500 mg as
needed over 12 weeks. Adverse events, electrocardiograms
and serum potassium were monitored. Both treatments were
equally safe and there was no significant difference in severe
exacerbation rates between treatment groups. On average
patients used 2 puffs of formoterol 4.5 mg as reliever medi-
cation daily, and 20% patients had an exacerbation requiring
oral steroids, with no significant differences between treat-
ments. These authors concluded that formoterol could replace
short-acting b–agonists (SABA) as reliever medication,
and that the concept merited testing in a "real-world"
setting. More recently, some concern has been raised from
preliminary reports about the risk of exacerbation with
regular LABA in particular subgroups of patients [15] or

at high doses [16], although more information from these
studies is needed.

The safety of formoterol as a reliever has now been further
addressed by one of the largest studies ever undertaken in
asthma, published in the European Respiratory Journal this
month [17]. The study of formoterol as relief medication in
asthma, was a "real-world", open label, safety and effective-
ness trial. The strength of the study is its size and the wide
range of patients who were eligible, from those with very mild
asthma on no regular ICS through to those with more severe
disease, assessed according to ICS use at entry and the Global
Initiative for Asthma (GINA) guidelines. Just over 18,000
patients were randomised to receive either formoterol 4.5 mcg
or salbutamol 200 mcg as relief medication to be used as
needed for 6 months. At entry 76% of the patients were taking
ICS and 31% were taking LABA, representing a broad
spectrum of asthma severity.

There were more withdrawals in the formoterol group
due to asthma and nonasthma-related adverse events
(AE), although this should be interpreted in the light of the
open-label study design. Nonasthma-related AEs (tremor,
headache and tachycardia) increased with patients9 age. There
were no differences in serious AEs, but there were signifi-
cantly fewer asthma-related AEs in the formoterol group. In
the formoterol arm fewer patients experienced an asthma
exacerbation and it took longer to first exacerbation. The
study therefore provides new information suggesting that
formoterol is a safe medication for use as a reliever in a
wide range of asthma patients. It adds to the findings of
TATTERSFIELD et al. [13] who showed in a double-blind 3
month study that formoterol as reliever medication was
associated with fewer asthma exacerbations compared to
terbutaline.

Although the size of the study particularly offers some
reassurance about safety, two significant weaknesses in design
mean that caution must be exercised in interpreting the
results, especially in regard to the effects on exacerbations.
First, exacerbations were assessed subjectively with no
measure of daily peak flow or clinic spirometry. Exacerba-
tions were defined by several criteria including investigator
decision to increase maintenance treatment or prescribe oral
corticosteroids. As acknowledged by the authors, the investi-
gators knew which study drug the patient was taking,
introducing significant potential for bias. One of the primary
outcomes, exacerbation rate, depended on the investigator9s
decision regarding the need for extra maintenance medication
or oral corticosteroids. Potentially, symptomatic patients in
the formoterol arm might have been less likely to be offered
increased medication, therefore not qualifying as having an
exacerbation. Bias could have operated in the other direction
if the investigators believed there were risks associated with
formoterol. Secondly, patients were able to take up to 12
puffs of extra formoterol or salbutamol a day before con-
tacting the investigator. Based on the dose response curves for
these two b-agonists, formoterol being a full agonist and
having a prolonged effect, this is not an equivalent dose.
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Investigator contact and recording of an exacerbation would
be more likely to occur on this basis in the salbutamol arm.
While the greater benefit of up to 12 puffs of formoterol
would be a true positive effect of formoterol over salbutamol,
this aspect of study design would favour the formoterol arm
in the efficacy assessment.

As the study was not double blind nor placebo controlled,
it provides Level III evidence that formoterol as relief
medication is safe and may be associated with fewer exacer-
bations and daily asthma symptoms. Evidence from the pre-
vious studies of TATTERSFIELD et al. [13] and IND et al. [14],
provide level II evidence for the safety of formoterol as reliever
medication in patients on regular ICS, with or without
regular LABA.

Before declaring on the basis of these studies that form-
oterol is safe as a reliever medication, the implications of its
use in this way should be considered. Exacerbations are at the
far end of the continuum of reliever use for symptoms. If gen-
erally taken "as-needed" for relief, patients would probably
increase the dose and frequency of use during exacerbations.

In view of the high likelihood of this, formoterol should be
shown to be at least as safe and effective during exacerbations
as SABA, the current treatment for acute symptoms during
exacerbations [10, 18]. The possibility that formoterol could
be used in exacerbations both to relieve increasing asthma
symptoms and to achieve more rapid control of deteriorating
asthma is suggested by the relatively fast response when LABA
are added as regular medication for patients who are sympto-
matic on ICS alone [5–8]. In vitro studies and some clinical
studies also suggest a synergistic effect for LABA with ICS
that may be advantageous during asthma exacerbations and
periods of poor asthma control [19–21]. However, if form-
oterol were used as relief medication during an exacerbation,
failure to respond or persistent symptoms could result in
excessive dosing and increased risk of poorer outcomes. This
may especially be true for patients with severe or poorly-
controlled disease. In the published randomised trials to date
there is no evidence of an excess of severe exacerbations, hospi-
tal admissions or life-threatening asthma for LABA com-
pared to SABA as reliever. As a significant proportion of
patients in the study by PAUWELS et al. [17] had exacerba-
tions, some must have taken the maximum permitted dose of
formoterol (12 puffs a day). It would be helpful to know if
discontinuations due to adverse events such as tremor and
tachycardia were related to the number of puffs of formoterol
taken.

There are now several studies of formoterol as reliever
medication in patients with asthma representing all but those
with very severe disease. Does more need to be done in order
to establish formoterol as a possible alternative to short-
acting b–agonists for reliever medication? Probably not with
respect to safety, if recommendations for its use are carefully
prescribed and confined to the circumstances in which it has
been trialled. It should first be asked however, whether this is
necessary and what gains are to be made? There needs to be
clear benefit, since changes in the management of potentially
unstable asthma must be approached with great care. If the
gains are in adherence to treatment regimens by reducing the
number of inhalers needed, the benefits and cost of this
approach need to be demonstrated. If the gains are in
improving asthma symptom control and reducing exacerba-
tions, then a longer, double-blind placebo controlled study
needs to be done. Optimally a trial should be undertaken to
assess the safety and effectiveness of formoterol in the
outpatient management of exacerbations. Until then, for-
moterol as relief medication should be regarded as safe but its
effectiveness over as-needed short-acting b–agonists is not yet
supported by level I evidence.
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