www.brn.cat PERMANYER BRN Rev. 2017;3:166-77

BRN Reviews REVIEW ARTICLE

The Debate About the Use of Long-Acting Inhaled
B,-agonists in Asthma
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ABSTRACT

Long-acting inhaled [,-agonists (LABAs) have been available for the treatment of asthma
for almost 30 years; there is, however, concern about their safety with regular use. There
is widespread agreement that LABA should not be used as monotherapy by asthmatic
patients, because, while they are very effective in providing symptom relief, they have no
inherent anti-inflammatory properties, and may increase the risk of asthma mortality.
When used together with inhaled corticosteroids (ICS), ideally in the same inhaler, ICS/
LABA combinations have been shown to improve asthma control and reduce risk of asth-
ma exacerbations. Concerns about the risks of severe asthma related events, such as hos-
pitalization, intubation or death, associated with the use of ICS/LABA combinations have
been allayed by the results of several recent large randomized safety trials conducted both
in adults and children. @rN Rev. 2017;3:166-77)
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INTRODUCTION

It was recognized, in the mid 1940’s that in-
haled epinephrine, when delivered by inha-
lation, provided relief from bronchoconstric-
tion in asthmatic patients'. The first synthetic
inhaled catecholamine to be used for the
treatment of asthma was isoprenaline, with
initial reports of beneficial effects published
in 1948%. The modern B,-agonists were devel-
oped based on the identification that catechol-
amines, such as epinephrine, exerted their
effects via distinct o- and B-receptors?. Sub-
sequently, Lands* characterized the B-adreno-
ceptors into ;- and B,-subdivisions, leading
to efforts to develop selective agonists for the
B,-receptor in the lungs. B,-agonist selectivity
was improved by modifying the structure of
catecholamines, while other modifications ex-
tended the duration of action after inhalation.
The commonly available short-acting inhaled
B,-agonists (SABAs), such as salbutamol® and
terbutaline®, resulted from this initial phar-
macological effort.

Several decades later, selective ,-agonists with
longer durations of action were developed,
long-acting inhaled [3,-agonists (LABAs). The
initial members of this class were salmeter-
ol and formoterol. Salmeterol was developed
from salbutamol, modified to attach the drug
near the ,-receptor by extending its aliphat-
ic side-chain”. By contrast, formoterol was
initially developed as an oral ,-agonist by
Japanese medicinal chemists, and its long
duration of activity when inhaled was dis-
covered serendipitously®. Although it is most
likely that the binding of salbutamol, terbu-
taline and formoterol is similar to the bind-
ing of epinepherine to f,-receptor, the nature
of salmeterol binding remains controversial.

The main difference between the two med-
ications is that salmeterol is intrinsically
long-acting, whereas the duration of action
of formoterol is critically dependent on its
route of administration. Formoterol has high
lipoid solubility in the airways. This allows
for a reservoir effect with slow release from
the cell membrane, resulting in a long dura-
tion of action, an effect not seen when formo-
terol is delivered orally®. Finally, LABAs with
very long durations of efficacy (> 24 hours)
such as indacaterol!?, vilanterol'! and olodat-
erol'? have recently been developed (ultra-

LABAS).

Important considerations with regard to the
pharmacological properties of ,-agonists are
their selectivity, potency and efficacy. Selec-
tivity reflects the ratios of binding affinities
to receptors (B,- versus B -receptors) in in vitro
assays. All currently available inhaled 3,-ago-
nists have excellent selectivity for B,- versus
B,-receptor-mediated effects. Potency is the
molar concentration of medication required
to produce a half-maximal effect. Efficacy is
the degree of effect observed compared with
the maximal possible effect in a system. Full
agonists produce a full response, while par-
tial agonists provide a lesser response. How-
ever, the efficacy of a medication depends on
the system in which it is tested; if receptors
are abundant and well-coupled, partial ago-
nists may appear to be full agonists. Isopren-
aline is the classic full agonist on the -recep-
tor, while salbutamol is a partial agonist on
human airway smooth muscle in vitro; how-
ever, the bronchodilator activity of salbutamol
in humans is not distinguishable from iso-
proterenol. Terbutaline and formoterol are al-
most full agonists, while salmeterol is a par-
tial agonist on human airway smooth muscle.
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EFFICACY OF INHALED
B,-AGONISTS

Asthma treatment guidelines recommend rap-
id onset inhaled B,-agonists for the relief of
airflow obstruction'®. Inhaled SABAs are the
most widely used, acting rapidly (within
5-10 minutes) to reverse airflow obstruction.
If the airflow obstruction is not severe, low
doses of inhaled SABAs can usually fully re-
verse it; however, when airflow obstruction is
severe, even high doses of inhaled SABAs are
usually not fully effective. Activation of the
B,-receptor can decouple it from its transduc-
tion pathways, with the potential for loss of
responsiveness with repeated use of SABAs.
There is, however, very little evidence that
this occurs for bronchodilator responses. Thus,
even with regular use of a 3,-agonist over one
year the magnitude of bronchodilation can be
maintained!, likely because the intracellular
mechanisms which result in bronchodilation
require activation of only a relatively small
fraction of the available [,-receptors on an
airway smooth muscle to evoke a maximal
response.

LABAs were introduced for asthma treatment
in 1990, and over time have become widely
used in both asthma and chronic obstructive
pulmonary disease (COPD). In both diseases,
LABAs have been used either as monothera-
py, or added to inhaled corticosteroid (ICS).
Both salmeterol and formoterol, the LABAs
available for chronic maintenance treatment
in asthma, have been shown in large random-
ized controlled trials in asthma to provide
better clinical outcomes (symptom control, im-
proved lung function, and reduced exacerba-
tions) when added to an ICS, than doubling
the dose of ICS*!. Formoterol has a rapid

onset of bronchodilation, and is approved for
the acute relief of airflow obstruction in many
countries, unlike salmeterol, whose onset to
peak bronchodilation takes significantly lon-
ger than formoterol'®. More recently, the ben-
efit of ultra-long acting LABAs, such as vilan-
terol, have been demonstrated when added to
an ICS in asthma''”, and this combination
has been approved for use in many countries,
while others are still under clinical develop-
ment for use in asthma'>'8.

LABAs continue to be recommended as a
monotherapy in COPDY, as they are both
safe and effective???: however, the use of
LABAs for the treatment of asthma is now
recommended only in combination with ICS,
ideally in a single inhaler®. Such ICS/LABA
combinations provide better asthma control
than high doses of ICS alone in patients
whose asthma is not well controlled on low-
er ICS doses??, and reduce asthma exacer-
bations. The effect was first demonstrated
in the Formoterol and Corticosteroids Es-
tablishing Therapy (FACET) study™, in which
the most substantial impact on reducing mild
and severe exacerbations in asthma occurred
in the group given both increased ICS and
formoterol. This benefit has been consis-
tently reproduced in other studies*>?%. Asth-
ma treatment guidelines recommend low
dose ICS/LABA combinations as the pre-
ferred treatment if ICS monotherapy is not
providing optimal asthma control®. If asth-
ma control remains suboptimal, higher dos-
es of ICS/LABA combinations are recom-
mended.

The mechanisms by which ICS/LABA combi-
nations provide superior overall asthma con-
trol compared with ICS alone are not well
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understood. LABAs stimulate the glucocorti-
coid receptor and promote its translocation to
the nucleus, increasing corticosteroid-mediat-
ed gene transcription®, while corticosteroids
increase the transcription of the B,-receptor
gene in the lung®. Suggestions that LABAs
possessed intrinsic anti-inflammatory prop-
erties have been debated, but a systematic
review of the effects of LABAs on a wide
range of inflammatory indices (induced cell
counts, markers of cell activation in sputum,
bronchoalveolar lavage fluid, bronchial biop-
sy specimens and serum, and exhaled nitric
oxide) concluded that LABA therapy was
neither anti-inflammatory nor pro-inflam-
matory®.

SAFETY OF INHALED
B,-AGONISTS

Questions regarding the safety of inhaled
B-agonists in asthma go back to a report in
1948 of increased mortality associated with
use of nebulized epinephrine?, a very non-se-
lective B-agonist, with effects on 3,-receptors
on the myocardium. Concern become more
widespread in the 1960s when England and
Wales, Australia and New Zealand experi-
enced an increase in asthma mortality among
young people, associated in time with intro-
duction of a high dose formulation of another
non-selective B-agonist, isoprenaline®. A fur-
ther epidemic of asthma mortality occurred
in New Zealand from 1976 through the 1980’s.
Case-control studies suggested a relationship
to prescription of fenoterol®, a more potent
and slightly longer acting beta-agonist than
salbutamol. These concerns were increased
by the findings of a randomized placebo-
controlled clinical trial which demonstrated

that regular use of fenoterol could increase
asthma severity despite concomitant use of
ICS3!. Asthma mortality in New Zealand de-
creased abruptly when fenoterol was severe-
ly restricted, just as mortality in the UK,
Australia and New Zealand had decreased
in the late 1960’s when use of high dose
isoprenaline was discouraged. It was also
recognized that SABAs do not have any in-
herent anti-inflammatory activity in asth-
ma, and indeed, in some circumstances, may
increase early and late allergen-induced asth-
matic responses® and promote eosinophilic
airway inflammation®. SABAs are no longer
recommended for regular use in asthma'?,
but remain the mainstay of rescue therapy,
and the most widely used inhaled medica-
tion for asthma.

In part because of the concerns raised by
the regular use if SABAs, after the launch
of the LABA, salmeterol, in the United King-
dom, Castle et al.’* conducted a trial com-
paring twice daily salmeterol with salbu-
tamol four times daily in subjects considered
requiring regular ,-agonist therapy. While
exacerbations did not differ, and study dis-
continuations decreased with salmeterol treat-
ment, there was a disturbing, albeit non-sig-
nificant, three-fold increase in the risk of
mortality in the salmeterol group. The au-
thors considered lack of adequate ICS a likely
contributor to many of the 14 deaths.

Because of these concerning, but inconclusive,
tindings, a large study of salmeterol versus
placebo added to usual therapy was conduct-
ed in the United States, powered on death as
the primary outcome®. The study was termi-
nated prematurely, in part because of prelim-
inary findings of a higher proportion of deaths
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and serious adverse events with salmeterol.
The odds ratio for respiratory-related deaths
was 2.16, and for asthma related deaths was
4.37. African Americans in this study appeared
to be at higher risk, and the question arose
regarding the possible impact of B-receptor
genotype, as African Americans have a high-
er prevalence of Argenine (Arg)-Arg at posi-
tion 16 of the beta-receptor. However, the
apparent higher risk in African Americans
largely reflected their higher baseline risk of
mortality, as the actual mortality rates in the
study in African-Americans and Caucasians
were similarly increased, being about 4-fold
and 3-fold higher respectively than that expect-
ed in relation to their age- and race-matched
population. ICS use was not recorded through-
out the study, but at baseline, only 38% of
African Americans and 49% of Caucasians
had been prescribed ICS. Post hoc analysis
showed that deaths were dominantly among
those not prescribed ICS at baseline; among
those not using ICS at baseline, there were 9
deaths in the salmeterol arm and none in the
placebo arm, whereas among those using ICS
at baseline, no difference was seen in the risk
of mortality (4 versus 3 deaths).

The concern that inflammation might increase
because of insufficient ICS, while concomi-
tant LABA maintained apparent control of
asthma, was highlighted by a study demon-
strating that salmeterol can mask the clinical
effects of inflammation by controlling symp-
toms and maintaining stable lung function as
the sputum eosinophil count increased during
steroid reduction®.

The results of the large US study of salmet-
erol reported by Nelson et al.** led the Food
and Drug Administration (FDA) to impose

a ‘black-box” warning on all products con-
taining salmeterol or formoterol, both as
monotherapy and in combination with ICS.
This action, and the safety concerns leading
to it, resulted in a number of meta-analyses
examining safety of LABA therapy in asth-
ma. Salpeter et al.” assessed the effect of
LABAs on severe asthma exacerbations requir-
ing hospitalization, life-threatening asthma
attacks, and asthma-related deaths in adults
and children. Randomized, placebo-con-
trolled asthma trials of LABAs with dura-
tion of more than 3 months were included,
but those without placebo control groups
were excluded. The odds ratio for asthma-re-
lated deaths for LABA compared to placebo
was 3.5 (95% CI: 1.3-9.3). Major criticisms
of this meta-analysis were that some 80% of
the subjects included were participants in the
single study of Nelson et al.*, exclusion of
pivotal studies on the addition of LABAs to
ICS because these studies did not have a
placebo controlled arm, and the lack of ver-
ification of concomitant use of ICS during
therapy with LABAs. Ernst et al. compared
the analysis of Salpeter et al. with those re-
ported in previous Cochrane reviews, and
took the contrary view that LABA used with
ICS was safe®.

Safety data relating to formoterol exposure in
clinical trials were subsequently examined
by Sears et al.3%. Asthma-related deaths were
0.34 per 1,000 patient-years among formoter-
ol-randomized patients (92% using ICS) and
0.22 per 1,000 patient-years among patients
not randomized to formoterol (83% using ICS)
(risk-ratio: 1.57). Asthma-related serious adverse
events (SAEs), over 90% of which were hospi-
talizations, were significantly lower among
formoterol-randomized patients. There was

4% ¥ BARCELONA
—d_ -+ RESPIRATORY
LF NETWORK

Collaborative research



Paul M. O’'Byrne: LABAs in Asthma

no increase in asthma-related SAEs with in-
creased daily doses of formoterol, but rather
a significant trend in the opposite direction.
The authors concluded that, despite review-
ing data on over 68,000 patients, the power
was insufficient to conclude no increased
mortality with formoterol, but that asthma-re-
lated SAEs were significantly reduced with
formoterol.

A meta-analysis of all studies in which for-
moterol or salmeterol was used with con-
comitant ICS was completed by Jaeschke et
al.®%. Based on 62 studies with over 29,000
participants, the authors concluded that in
patients with asthma using ICS, LABA use
did not increase the risk of asthma-related
hospitalizations. The odds-ratio (OR) for all-
cause mortality was 1.26 (95% CI: 0.58-2.74)
reflecting 14 and 8 deaths in LABA and con-
trol groups respectively (Fig. 1). There were
3 asthma-related deaths and 2 asthma-relat-
ed non-fatal intubations (all in LABA groups,
no more than one event per study), too few
to establish the effect of LABA on these out-
comes. In addition, Bateman et al.*! reported
data from 20,966 participants in 66 studies
involving use of ICS with or without salme-
terol. Only one death and one intubation
were reported, both in patients using salme-
terol with ICS, with no difference in hospi-
talizations. Rodrigo et al.*? examined asthma
exacerbations requiring systemic corticoste-
roids or hospitalization, life-threatening ex-
acerbations and asthma-related deaths in
LABA trials. Asthma related deaths were
increased with LABA, but ICS provided a
protective effect. LABA with ICS was equiv-
alent to ICS in terms of life-threatening ex-
acerbations and asthma related deaths, and
significantly reduced exacerbations (OR: 0.73;

95% CI: 0.67-0.79) and hospitalizations (OR:
0.58; 95% CI: 0.45-0.74).

Salpeter et al.*3 subsequently published quite
different results from a further meta-analysis
of these existing data, reporting not only that
LABA with or without ICS doubled deaths
and intubations (OR: 2.10; 95% CI: 1.37-3.22),
but also that use of concomitant ICS increased
that risk (OR: 3.65; 95% CI: 1.39-9.55)*\. Even
more surprisingly, this meta-analysis report-
ed that LABA used with ICS as an integral
part of the study intervention posed an even
higher risk of deaths and intubations (OR:
8.19; 95% CI: 1.10-61.18). Critical appraisal of
these reported outcomes suggests confound-
ing by ICS dose. In the 12 trials in which asth-
ma-related deaths and intubations occurred,
five did not require concomitant ICS (use
ranged from 0 to 67%). ICS doses are not
provided in three of the remaining seven
trials, providing no assurance that equal ICS
doses were used in each arm; in one trial
ICS plus LABA was compared with higher
dose ICS only; and the remaining three stud-
ies used two doses of ICS in the LABA and/
or non-LABA arms. For a true assessment of
safety of LABA, equal doses of ICS are re-
quired in each treatment arm with and with-
out LABA to ensure any difference in safety
signals reflect the addition of LABA.

A substantive independent meta-analysis in-
volving 110 trials and 60,954 subjects was con-
ducted as part of the FDA evaluation of the
safety of LABAs, where the risk differences
(RD) for LABA versus non-LABA was calcu-
lated**. The RD for the composite outcomes of
asthma-related death, intubation, or hospital-
ization for patients receiving LABA without
mandatory randomized ICS was significantly
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Treatment Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

40.7.1 Formoterol, dose of ICS similar in both groups

1997 Pauwels 1 426 0 427 59%
2001 O'Byme 1 869 0 862 59%
2001 Zetterstrom 1 238 0 124 58%
2003 Buhl 1 352 0 1M1 59%
2006 Jenkins 1 M 0 15 58%
Subtotal (95% Cl) 3603 2626 29.3%
Total events 5 0

Heterogeneity: Tau® = 0.00; Chi* = 0.34, df =4 (P = 0.99); I* = 0%
Test for overall effect: Z = 0.83 (P = 0.40)

40.7.2 Formoterol, dose of ICS higher in the control group

2004 Scicchitano 1 947 2 943 104%
2005 O'Bymne 2 1592 1 818 104%
Subtotal (95% CI) 3385 2615 20.8%
Total events 3 3

Heterogeneity: Tau? = 0.00; Chi*=0.18, df = 1 (P = 0.68); = 0%
Test for overall effect: Z =0.39 (P = 0.70)

40.7.3 Salmeterol, dose of ICS similar in both groups

2001 van Noord 1 337 0 172 59%
2004 Bateman 3 1709 2 1707 18.8%
2004 Strand 0 78 1 72 58%
SAS40068 0 262 1 2710 59%
Subtotal (95% Cl) 4326 3819 36.3%
Total events 4 4

Heterogeneity: Tau® = 0.00; Chi* = 1.21, df = 3 (P = 0.75); = 0%
Test for overall effect: Z=0.13 (P = 0.90)

40.7.4 Salmeterol, dose of ICS higher in the control group

1999 Baraniuk 4021 1 118 1 232 78%
2003 Ind 1 173 0 329 59%
Subtotal (95% Cl) 4273 4510  13.6%
Total events 2 1

Heterogeneity: Tau? = 0.00; Chi? = 0.24, df = 1 (P = 0.62); I* = 0%
Test for overall effect: Z = 1.06 (P = 0.29)

Total (95% Cl) 15587 13570 100.0%
Total events 14 8

Heterogeneity: Tau? = 0.00; Chi® = 3.61, df = 12 (P = 0.99); I* = 0%
Test for overall effect: Z = 0.59 (P = 0.56)
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Ficure 1. Forest plot of the effects of treatment with long-acting inhaled 3,-agonists (LABA) on total mortality among patients using
inhaled corticosteroids (ICS) (only studies with at least one event are presented). No significant increase was demonstrated in patients
treated with ICS/LABA combinations (reproduced with permission from Jaeschke R et al.®).

Cl: confidence interval; OR: odds ratio.

increased at 3.63 per 1,000 (95% CI: 1.51- 5.75), 0.25 per 1,000 (95% CI: -1.69 to 2.18). Further-

whereas among patients receiving LABA with more, 43 of 44 deaths and intubations in LA-
mandatory ICS the RD was not increased at BA-exposed patients occurred in trials which
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did not mandate the use of ICS, compared
with one individual in trials with mandatory
ICS. Despite these reassuring data of LABA
safety, when used with ICS, a box warning
remains on all LABA products in the Unit-
ed States. The FDA has recently provided
guidelines suggesting that whenever possible,
LABAs should be withdrawn when asthma
becomes controlled®. However clinical trials
have suggested that asthma control worsens
following withdrawal of LABA when this has
been used to gain control, resulting in a re-
quirement for higher ICS doses®*.

In a response to this divergence in opinion con-
cerning the safety of LABAs when used with
an ICS, the FDA required the four pharma-
ceutical companies marketing LABAs in the
United States to each undertake a large ran-
domized controlled study comparing LABA
plus ICS with the identical dose of the same
ICS, to determine whether there is any safety
signal. Four separate studies were conducted
in adults; all using essentially the same study
design, while one study was conducted in
children aged 4-11 years. All studies were
multicenter, randomized, double-blind trials
with treatment over 6 months. The patient
population for each adult study was approx-
imately 11,500 and was 6,500 for the pediatric
study, all patients with a history of a severe
asthma exacerbation in the previous year. The
primary safety endpoint for all of the studies
was the first serious asthma-related event (de-
fined as death, endotracheal intubation, or
hospitalization). To establish the confidence of
non-inferiority in the studies in adults, an up-
per boundary of the 95% confidence interval
for the risk of the primary safety endpoint of
less than 2.0 was accepted, while this was less
than 2,675 in the pediatric study (which was

smaller in size). The efficacy endpoint was
time to the first severe asthma exacerbation.

One company withdrew its product (Foradil)
from the market very early into the study, which
was then discontinued. All of the other studies
have been completed and three have been re-
ported in the archival literature. The first adult
study to report evaluated the combination of
fluticasone-salmeterol to fluticasone alone®”.
The hazard ratio for a serious asthma-related
event in the fluticasone-salmeterol group was
1.03 (95% CI: 0.64-1.66), and non-inferiority
was achieved. There were no asthma-related
deaths in the study; 2 patients in the flutica-
sone-only group underwent asthma-related
intubation (Fig. 2 A). The risk of a severe asth-
ma exacerbation was 21% lower in the flutica-
sone-salmeterol group. The second adult study
compared formoterol-budesonide to budesonide
alone®® (Fig. 3). The hazard ratio for a serious
asthma-related event in the budesonide-formo-
terol group was 1.07 (95% CI: 0.70-1.65) and again
non-inferiority was achieved. There were two
asthma-related deaths, both in the budesonide-
formoterol group; one of these patients had
undergone an asthma-related intubation. The
risk of an asthma exacerbation was 16.5% low-
er in the budesonide-formoterol group. The
pediatric study also evaluated the combination
of fluticasone-salmeterol to fluticasone alone
(as this is the only fixed dose combination ap-
proved for children in the United States)®. The
hazard ratio with fluticasone-salmeterol ver-
sus fluticasone alone was 1.28 (95% CI: 0.73 to
2.27), which showed the non-inferiority of flu-
ticasone-salmeterol, again with no asthma re-
lated deaths (Fig. 2 B). A total 8.5% in the flut-
icasone-salmeterol group and 10.0% in the
fluticasone-alone group had a severe asthma
exacerbation. Each of these studies concluded
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Fluticasone-salmeterol 5,834 5,798 5,761 5,731 5,707 5,671 5,625 527
Fluticasone alone 5,845 5,811 5,770 5,726 5,695 5,669 5,621 529
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00 T T T T T T 1
0 1 2 8 4 5 6 7
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No. at Risk
Fluticasone-salmeterol 3,107 3,088 3,079 3,070 3,053 3,045 3,028 273
Fluticasone alone 3,101 3,091 3,077 3,067 3,054 3,050 3,030 318

Ficure 2. A: the first occurance of serious asthma-related events in adult patients, a composite that included death, endotracheal
intubation, and hospitalization. Bars indicate standard errors. The hazard ratio for a serious asthma-related event in the fluticasone-
salmeterol group was 1.03 (95% CI: 0.64-1.66), and non-inferiority was achieved. The inset shows the same data on an expanded y axis
(reproduced with permission from Stempel DA et al.#’). B: the first occurrence of serious asthma-related events in the time-to-event
analysis in pediatric patients treated with fluticasone/salmeterol or fluticasone alone. The hazard ratio with fluticasone-salmeterol versus
fluticasone alone was 1.28 (95% Cl: 0.73-2.27), which showed the non-inferiority of fluticasone-salmeterol. The inset shows the same data
on an expanded y axis. Bars indicate standard errors (reproduced with permission from Stempel DA et al.%).
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A Time to first serious asthma-related event
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Budesonide-formoterol 5,846 5,814 5,783 5,753 5,737 5,722 5,704 44
Budesonide 5,847 5,799 5,773 5,745 5,720 5,701 5,676 33

B Time to first asthma exacerbation
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Budesonide-formoterol 5,846 5,589 5,406 5,257 5,117 5,011 4,863 38 2
Budesonide 5,847 5,532 5,321 5,116 4,972 4,848 4,715 27

Ficure 3. Time-to-event analysis of the risk of a first serious asthma-related event (A) and risk of a first asthma exacerbation in patients
treated with budesonide/formoterol or budesonide alone in adult patients (B). The hazard ratio for a serious asthma-related eventin the |«
budesonide-formoterol group was 1.07 (95% ClI: 0.70-1.65) and non-inferiority was achieved, while the risk of an asthma exacerbation was
16.5% lower in the budesonide-formoterol group (reproduced with permission from Peters SP et al.%). =

that patients who received ICS/LABA in a events than did those who received ICS alone,
fixed-dose combination did not have a signifi- and the fixed-dose combinations reduced the
cantly higher risk of serious asthma-related risk of severe asthma exacerbations.
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CONCLUSIONS

Inhaled B,-agonists are a mainstay of asthma
treatment. SABAs remain the most widely used
asthma medications for relieving symptoms
and preventing bronchoconstriction; however,
regular use of SABAs as monotherapy in asth-
ma worsens asthma control and their overuse
increases the likelihood of asthma-related mor-
tality. LABA monotherapy also increases the
risks of asthma-related hospitalization and
mortality; however, when used together, par-
ticularly in a single inhaler, LABA/ICS combi-
nations improve asthma control, reduce asth-
ma exacerbation risk and allow control to be
maintained at a lower overall dose of ICS. Con-
cerns about the risks associated with the use of
LABA/ICS combinations have been allayed
by the results of several large randomized safe-
ty trials conducted both in adults and children.

Given the substantial evidence that patients with
asthma use beta-agonists in preference to in-
haled corticosteroids when provided in separate
inhalers, LABAs should be provided as com-
bination products in a single inhaler in which
every dose of LABA is accompanied by ICS.
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