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In the Single combination inhaler as Maintenance And Reliever Therapy (SMART) regimen,
asthma patients use a corticosteroid/fast-onset long-acting beta-agonist inhaler as both
regular maintenance and reliever therapy. In this multicenter, double-blind randomized
controlled trial, Papi et al. have demonstrated that treatment with the combination
beclometasone/formoterol hydrofluoroalkane (HFA)-MDI when used as both maintenance and
reliever therapy significantly prolongs the time to the first severe asthma exacerbation and
reduces severe exacerbations compared with the same fixed dose of maintenance
beclometasone/formoterol HFA-MDI with salbutamol MDI for relief. These findings are
consistent with those of the prior studies of the SMART regimen with the budesonide/
formoterol DPI and extend the evidence for use of the SMART regimen to the extrafine
beclometasone/formoterol HFA-MDI, to patients with high baseline reliever use, and to
patients in whom the SMART regimen results in a step up, step down or no change in
baseline inhaled corticosteroid dose.
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Combination inhaled corticosteroid (ICS)/long-
acting beta-agonist (LABA) treatment delivered
via a single inhaler is the preferred option for
adult patients with poorly controlled or severe
asthma [101]. The usual approach is to prescribe
this treatment as regular maintenance ‘preventer’
therapy, with an additional short-acting beta-ago-
nist (SABA) inhaler for ‘reliever’ therapy. If
using a combination ICS/fast-onset LABA
inhaler, another option is the Single combi-
nation inhaler as Maintenance And Reliever
Therapy (SMART) regimen, in which
patients use a single ICS/LABA inhaler as reg-
ular maintenance therapy and use additional
doses of the same inhaler for reliever therapy.
The use of a combination inhaler for both
maintenance and reliever therapy has previ-
ously been tested with the budesonide/
formoterol dry powder inhaler (DPI) and was

found to reduce severe exacerbations of
asthma when compared with the same dose of
fixed maintenance therapy with SABA for
relief [1,2], in adult patients with poorly
controlled asthma.

Current asthma guidelines suggest that the
SMART regimen may be considered for use
with the budesonide/formoterol combination
inhaler in selected patients who remain uncon-
trolled on ICS or ICS/LABA treatment [101,102].
In a recently published article by Papi et al. the
authors sought to investigate the efficacy and
safety of an extrafine combination beclometa-
sone/formoterol hydrofluoroalkane (HFA)-
metered dose inhaler (MDI) when used as main-
tenance and reliever therapy, compared with the
same fixed dose of maintenance beclometasone/
formoterol HFA-MDI with salbutamol MDI
for relief [3].
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Methods
This study was a 48-week, double-blind, randomized parallel
group, active-controlled trial undertaken at 183 centers in
14 European countries between 2009 and 2010. Adult patients
with asthma were eligible if they had a clinical diagnosis of
asthma for 6 months or more, a forced expiratory volume in
1 second (FEV1) of ‡60% predicted, significant bronchodilator
reversibility, a severe asthma exacerbation in the preceding
12 months and were not fully controlled in the past month.
Patients established on ICS (‡1000 mg/day of beclometasone
equivalent) or ICS/LABA (‡500 mg/day of beclometasone
equivalent) treatment were also eligible to participate. The key
exclusion criteria were the presence of other significant respira-
tory disease or recently unstable asthma.

Potentially eligible participants entered a 2-week run-in
period, during which they were treated with 100/6 mg of extra-
fine beclometasone/formoterol via HFA-MDI one inhalation
twice daily as maintenance treatment, with 100 mg salbutamol
via MDI as reliever treatment. Participants who remained not
fully controlled at the end of this run-in period continued with
their maintenance treatment as above, and were randomized to
one of two double-blind reliever treatments for 48 weeks: 100/
6 mg beclometasone/formoterol HFA-MDI (‘as-needed beclome-
tasone/formoterol’ group) or 100 mg salbutamol MDI (‘as-
needed salbutamol’ group). Participants were instructed to
continue with their two inhalations per day of maintenance beclo-
metasone/formoterol treatment throughout the study and to take
one inhalation of their reliever inhaler as guided by their asthma
symptoms, up to a maximum of six reliever inhalations per day.
Participants were required to contact the study investigators if six
reliever inhalations per day were taken for two consecutive days.

The primary outcome variable was the time to the first severe
asthma exacerbation, defined as worsening asthma requiring hospi-
tal admission or a visit to the emergency department (ED), or
requiring systemic corticosteroids for at least 3 days. Key secondary
outcomes were the rate of severe exacerbations, rate of hospitaliza-
tions or ED attendances for asthma, asthma control (as measured
by the Asthma Control Questionnaire-7 [4] and symptom scores)
and lung function (FEV1). A post hoc analysis was undertaken to
assess the impact of pre-study ICS dose on severe asthma exacerba-
tions within the study; in this analysis, a dose equivalence of
1:2.5 between beclometasone extrafine to non-extrafine was used,
and a cut-off of 500 mg/day of pre-study (non-extrafine) becometa-
sone or equivalent was used to categorize patients into an ICS dose
increase group (pre-study <500 mg/day) or an ICS dose reduction/
dose neutral group (pre-study ‡500 mg/day).

Results
There were 852 and 849 participants included in the intention-to-
treat analysis in the as-needed beclometasone/formoterol and as-
needed salbutamol groups, respectively. Approximately 60% of
participants were female, mean FEV1 was 75% of predicted and
mean ACQ-7 score was around 1.9. Mean baseline ICS dose (non-
extrafine beclometasone equivalent) was around 1130 mg and
approximately 80% of participants were on a LABA at baseline.

Treatment with the as-needed beclometasone/formoterol regi-
men significantly prolonged the time to the first severe asthma
exacerbation by 75 days and reduced the risk of a severe exacerba-
tion by 36% (hazard ratio: 0.49–0.82 [95% CI: 0.64];
p = 0.0005). The rate of severe asthma exacerbations (hazard ratio:
0.66 [0.55–0.80]; p < 0.0001) and asthma exacerbations resulting
in hospitalization or ED visits (hazard ratio: 0.67 [0.54–0.84];
p = 0.0003) were also significantly reduced in the as-needed beclo-
metasone/formoterol group. The post hoc analyses showed that the
time to the first severe exacerbation and the rates of severe exacerba-
tions were improved by treatment with the as-needed beclometa-
sone/formoterol regimen, in the subgroups with ICS dose increase
(<500 mg/day prior to study enrolment) and ICS dose reduction/
dose neutral (‡500 mg/day prior to study enrolment).

Mean ACQ-7 scores improved (reduced) to a similar extent
in both groups (mean 0.48 and 0.42 point reductions in the
as-needed beclometasone/formoterol group and as-needed sal-
butamol groups, respectively; between group difference: -0.06
[95% CI: -0.13 to 0.02]; p = 0.137). Improvements in asthma
symptom scores, asthma control days and FEV1 were also
similar between groups.

Expert commentary
This study has demonstrated the efficacy of the extrafine beclo-
metasone/formoterol HFA-MDI when used according to the
maintenance and reliever therapy regimen in reducing severe
exacerbations of asthma, compared with the same fixed dose of
beclometasone/formoterol for maintenance treatment with salbu-
tamol for relief. The 34% reduction in severe exacerbations with
beclometasone/formoterol MDI when used for maintenance and
relief was similar in magnitude to the 46–48% reduction with
budesonide/formoterol via DPI or MDI when used according to
this regimen [1,2,5]. In keeping with the previous findings relating
to budesonide/formoterol, use of beclometasone/formoterol for
maintenance and reliever therapy was also associated with a sig-
nificant reduction in severe asthma exacerbations resulting in
hospitalization or ED attendance [6] but did not lead to a clini-
cally important improvement in lung function or symptom con-
trol compared with the same fixed dose of maintenance
beclometasone/formoterol with salbutamol for relief.

As a result, the evidence-base for the efficacy of the SMART
regimen from combination budesonide/formoterol therapy is
extended to the use of combination beclometasone/formoterol
in an extrafine HFA-MDI formulation. This means that clini-
cians now have alternatives in terms of the particular ICS/fast-
onset LABA combination and/or inhaler device that they can
prescribe according to the SMART regimen.

The study also extends the generalizability of the efficacy of
the SMART regimen to poorly controlled patients who have
high reliever use at baseline, a group which had been excluded
from some of the previous key trials [1,2]. These patients repre-
sent a high-risk population at greatest need of effective long-
term asthma treatment.

The study also resolved one of the concerns raised with previous
trials of the SMART regimen in that some patients with current
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asthma symptoms were randomized to receive a lower mainte-
nance ICS dose than their pre-study treatments [7]. It has been pro-
posed that this effectively represented a dose reduction which
favoured ‘as-required’ use of a product containing an ICS. To spe-
cifically address this concern, post hoc analyses were undertaken
which confirmed the superiority of this regimen in reducing the
risk of severe exacerbations, irrespective of whether the dose of ICS
administered before entry was stepped up, stepped down or was
left unchanged. Indeed, data on these post hoc analyses presented in
the online supplement show that a greater benefit in reducing the
risk of severe exacerbations with the beclometasone/formoterol
maintenance and reliever therapy regimen occurred in patients
with a step up in maintenance ICS dosing. This observation not
only suggests that the greatest efficacy of the SMART regimen
may be obtained in patients who receive an accompanying step up
in maintenance ICS therapy, but also that the findings from pre-
vious studies of the SMART regimen may have underestimated
rather than overestimated the potential benefit with the SMART
regimen by stepping down the ICS dose at randomization.

Similar to two of the key trials involving budesonide/
formoterol [1,2], the authors chose a double-blind design for the
study, which would have resulted in participants in the ‘as-
needed beclometasone/formoterol’ group receiving one combi-
nation beclometasone/formoterol inhaler for maintenance and
another inhaler for symptom relief. In the clinical setting, the
use of the combined beclometasone/formoterol inhaler for
maintenance and reliever therapy would involve use of a single
inhaler (the SMART regimen), which may result in increased
adherence to medication [8] and even greater improvements in
patient outcomes.

Five-year view
In the next 5 years, the SMART regimen is likely to be increas-
ingly used in clinical practice with a wide range of combination
ICS/fast-onset LABA MDI and DPI formulations. Its evidence-

based use will extend from poorly controlled severe asthma [1–3,5]

to mild and moderate asthma [9].
In terms of ICS/fast-onset LABA therapy, there is a need to

determine its efficacy/safety profile in patients with poorly con-
trolled intermittent or mild persistent asthma, currently treated
with regular ICS together with a SABA as required for symp-
tom relief [10,11]. The potential efficacy of regular ICS therapy
is limited by low ICS prescription rates [12] and poor adherence
to ICS in clinical practice [13], leaving patients at risk of severe
exacerbations. There is evidence to suggest that sole treatment
with a combination ICS/fast-onset LABA inhaler used for relief
of symptoms may have significant advantages over regular ICS
therapy and SABA for relief of symptoms, and represent an
effective, safe and novel regimen for the treatment of mild
asthma [10,11]. Randomized controlled trials are needed to com-
pare the efficacy and safety of ‘ICS/fast-onset LABA reliever
therapy’ versus ‘ICS maintenance and SABA reliever therapy’
regimens in mild asthma. We suggest that such randomized
controlled trials represent a priority for the next 5 years.
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Key issues

• The conventional treatment for adult patients with moderate to severe asthma or poor asthma control is a combination inhaled

corticosteroid (ICS)/long-acting beta-agonist inhaler for maintenance treatment with a short-acting beta-agonist for relief.

• Prior studies have demonstrated that the budesonide/formoterol Single combination inhaler as Maintenance And Reliever Therapy regimen

has greater efficacy in reducing severe asthma exacerbations, including those requiring hospitalization or emergency department attendance,

than the same fixed dose of maintenance budesonide/formoterol with short-acting beta-agonist for relief, in adult patients with poor control.

• This current study demonstrates that the use of the extrafine beclometasone/formoterol hydrofluoroalkane-metered dose inhaler (MDI)

as maintenance and reliever therapy has greater efficacy in reducing severe exacerbations than the same fixed dose of beclometasone/

formoterol hydrofluoroalkane-MDI with salbutamol for relief.

• Severe asthma exacerbations, including those requiring hospitalization or emergency department visits, were reduced by approximately a

third by treatment with beclometasone/formoterol as maintenance and reliever therapy.

• The Single combination inhaler as Maintenance And Reliever Therapy regimen, used with either budesonide/formoterol dry powder

inhaler or MDI or beclometasone/formoterol MDI, provides an alternative treatment option for use in adult patients at risk of severe

exacerbations or patients with poor asthma control.

• Investigation of the use of an ICS/fast-onset long-acting beta-agonist inhaler solely as reliever therapy in intermittent or persistent mild

asthma is a research priority.

Combination ICS/fast-onset LABA inhaler as maintenance & reliever therapy Key Paper Evaluation

www.expert-reviews.com 453



References

Papers of special note have been highlighted as:

• of interest

• of considerable interest

1 O’Byrne PM, Bisgaard H, Godard PP et al.
Budesonide/formoterol combination therapy

as both maintenance and reliever medication

in asthma. Am. J. Respir. Crit. Care Med.
171(2), 129–136 (2005).

• A key paper demonstrating the efficacy

and safety of budesonide/formoterol for

maintenance and reliever therapy in

asthma.

2 Rabe KF, Atienza T, Magyar P, Larsson P,

Jorup C, Lalloo UG. Effect of budesonide

in combination with formoterol for reliever

therapy in asthma exacerbations:

a randomised controlled, double-blind

study. Lancet 368(9537), 744–753 (2006).

• A key paper demonstrating that the

benefit of budesonide/formoterol

maintenance and reliever therapy is due

to both the inhaled corticosteroid (ICS)

and long-acting beta-agonist (LABA)

components of reliever inhaler use.

3 Papi A, Corradi M, Pigeon-Francisco C

et al. Beclometasone–formoterol as

maintenance and reliever treatment in

patients with asthma: a double-blind,

randomised controlled trial. Lancet Respir.
Med. 1, 23–31 (2013).

4 Juniper EF, O’Byrne PM, Guyatt GH,

Ferrie PJ, King DR. Development and

validation of a questionnaire to measure

asthma control. Eur. Respir. J. 14(4),
902–907 (1999).

5 Patel M, Pilcher J, Pritchard A et al.
Efficacy and safety of maintenance and

reliever combination budesonide-formoterol

inhaler in patients with asthma at risk of

severe exacerbations: a randomised

controlled trial. Lancet Respir. Med. 1,
32–42 (2013).

• A key paper demonstrating the efficacy

and safety of budesonide/formoterol for

maintenance and reliever therapy,

utilizing electronic monitoring of actual

inhaler use.

6 Edwards SJ, Von Maltzahn R, Naya IP,

Harrison T. Budesonide/formoterol for

maintenance and reliever therapy of asthma:

a meta analysis of randomised controlled

trials. Int. J. Clin. Pract. 64(5), 619–627
(2010).

7 Czarnecka K, Chapman KR. The clinical

impact of single inhaler therapy in

asthma. Clin. Exp. Allergy 42(7), 1006–1013
(2012).

8 Sovani MP, Whale CI, Oborne J et al. Poor
adherence with inhaled corticosteroids for

asthma: can using a single inhaler

containing budesonide and formoterol help?

Br. J. Gen. Pract. 58(546), 37–43 (2008).

9 Rabe KF, Pizzichini E, Ställberg B et al.
Budesonide/formoterol in a single inhaler

for maintenance and relief in

mild-to-moderate asthma. Chest 129(2),
246–256 (2006).

10 Barnes PJ. Scientific rationale for using a

single inhaler for asthma control. Eur.
Respir. J. 29(3), 587–595 (2007).

•• A key review of the scientific rationale for

single ICS/LABA inhaler use in asthma.

11 Papi A, Caramori G, Adcock IM, Barnes PJ.

Rescue treatment in asthma: more than

as-needed bronchodilation. Chest 135(6),
1628–1633 (2009).

12 Rabe KF, Adachi M, Lai CKW et al.
Worldwide severity and control of asthma

in children and adults: the global asthma

insights and reality surveys. J. Allergy Clin.
Immunol. 114(1), 40–47 (2004).

13 Williams LK, Pladevall M, Xi H et al.
Relationship between adherence to inhaled

corticosteroids and poor outcomes among

adults with asthma. J. Allergy Clin.
Immunol. 114(6), 1288–1293 (2004).

Websites

101 British Thoracic Society/Scottish

Intercollegiate Guidelines Network. British

Guideline on the Management of Asthma.

Revised January 2012 [online].

www.brit-thoracic.org.uk/Guidelines/

Asthma-Guidelines.aspx

(Accessed 30 May 2013)

102 Global Strategy for Asthma Management

and Prevention, Global Initiative for

Asthma (GINA) 2012.

www.ginasthma.org

(Accessed 30 May 2013)

Key Paper Evaluation Patel, Pilcher & Beasley

454 Expert Rev. Respir. Med. 7(5), (2013)

www.ncbi.nlm.nih.gov/pubmed/15502112?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/15502112?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/15502112?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/16935685?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/16935685?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/16935685?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/16935685?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/16935685?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/10573240?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/10573240?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/10573240?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/15383189?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/15383189?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/15383189?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/15383189?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/15383189?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/20456215?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/20456215?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/20456215?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/20456215?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/22251011?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/22251011?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/22251011?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/18186995?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/18186995?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/18186995?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/18186995?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/16478838?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/16478838?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/16478838?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/17329493?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/17329493?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/19497897?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/19497897?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/15241342?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/15241342?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/15241342?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/15577825?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/15577825?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/15577825?dopt=Abstract
http://www.brit-thoracic.org.uk/Guidelines/Asthma-Guidelines.aspx
http://www.brit-thoracic.org.uk/Guidelines/Asthma-Guidelines.aspx
http://www.brit-thoracic.org.uk/Guidelines/Asthma-Guidelines.aspx
http://www.brit-thoracic.org.uk/Guidelines/Asthma-Guidelines.aspx
http://www.ginasthma.org


Reproduced with permission of the copyright owner. Further reproduction prohibited without
permission.


	c.17476348.2013.837777_24674.pdf
	17476348.2013.837777.pdf
	ss1
	ss2
	ss3
	ss4



