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Dual components of optimal asthma
therapy: scientific and clinical rationale
for the use of long-acting B-agonists with
inhaled corticosteroids
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The authors describe the scientific rationale for using an inhaled corticosteroid with
an inhaled long-acting B,-agonist. They discuss the clinical trials demonstrating that
using an inhaled corticosteroid with an inhaled long-acting 8,-agonist provides greater
overall asthma control compared with increasing the dose of inhaled corticosteroid.
In addition, they review the clinical trials comparing the addition of a leukotriene
modifier to an inhaled corticosteroid versus using an inhaled corticosteroid with
an inhaled long-acting B,-agonist. Discussion also includes descriptions of trials show-
ing reduced exacerbations of asthma when using an inhaled corticosteroid with an
inhaled long-acting B,-agonist. Finally, the authors provide evidence for the abili-
ty to detect deteriorating asthma when using an inhaled corticosteroid with an inhaled
long-acting B,-agonist, and they provide a comparison of salmeterol and for-

moterol, two long-acting B,-agonists.

sthma affects approximately 17 mil-

lion Americans, and its prevalence
and morbidity are increasing.t Hospital-
izations and emergency care visits for
asthma, though largely preventable, are on
the rise.2 In 1995 alone, asthma was the
number one reason for school absences in
the United States, with more than 10 mil-
lion missed school days. In addition, the

goals of asthma management as defined
by the National Institutes of Health
Expert Panel Review in 19973 are not
being achieved for many patients.4 Unfor-
tunately, regardless of disease severity,
patients have a tendency to underesti-
mate their level of asthma control, and
many patients with asthma live with sig-
nificant symptoms and restrictions. At
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the present time, optimal asthma control
often requires a complex multidrug reg-
imen that is difficult for patients to fol-
low.5 This review will discuss the scientific
and clinical rationale for treating the dual
components of asthma with an inhaled
corticosteroid (ICS) and a long-acting 3,-
agonist (LABA).

Goals of asthma therapy

The goals of asthma management include
symptom control, elimination of night-
time awakenings due to asthma, confi-
dence to be physically active, elimination
of the need for emergency care, elimina-
tion of absence from work or school, and
limited need for quick-relief medication.3
Many patients with asthma suffer need-
lessly because of suboptimal control of
their symptoms. The recent “Asthma in
America” survey4 of 2509 patients with
asthma and more than 700 healthcare
providers revealed the following:

[0 Forty-one percent of patients with
asthma required urgent care for their asth-
ma in the past year.

[ Thirty percent of patients with asthma
were awakened by breathing problems
at least once a week.

] Forty-eight percent of patients with
asthma said that they had limitations in
their ability to participate in sports or
recreational activities because of their
asthma.

[J Of patients who reported symptoms
that met National Institutes of Health
(NIH) criteria for moderate persistent
asthma, 61% still considered their asth-
ma to be “well controlled” or “com-
pletely controlled.”

[J Of patients who reported symptoms
that met NIH criteria for severe persistent
asthma, 32% still considered their asth-
ma to be “well controlled” or “com-
pletely controlled.”

For optimal management, patients
with persistent asthma require daily con-
troller therapy.3 According to the NIH
guidelines, ICSs are the most effective
anti-inflammatory medications available.3
Inhaled corticosteroids have been shown
to reduce symptoms, reduce risk of hos-
pitalizations for asthma,s reduce deaths
from asthma,? improve lung function,
and improve or prevent several of the
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pathologic alterations associated with air-
way remodeling.8s However, as asthma
is a disease with two main components,
inflammation and bronchoconstriction,3
optimal therapy for many patients
requires treatment of both components. In
this regard, although anti-inflammatory
therapy reduces the airway hyperrespon-
siveness leading to bronchoconstriction,
it does not eliminate it. Additionally, the
complexities of airway hyperresponsive-
ness show that it is not due to simple air-
way inflammation.e Therefore, treatment
of both components of the disease, inflam-
mation and bronchoconstriction, may be
necessary to achieve optimal disease con-
trol for many patients.

Scientific rationale for treating
dual components of asthma
Bronchoconstriction
Airway smooth muscle is hyperreactive in
patients with asthma and the resultant
bronchoconstriction that occurs as a con-
sequence of this hyperreactivity causes
many of the symptoms associated with
asthma. Over time, uncontrolled asthma
may also cause smooth muscle cells in
the bronchial wall to become enlarged
(hypertrophic) mostly in smaller airways,
or increased in number (hyperplastic)
mostly in larger airways.10 This change in
the airway smooth muscle in patients
with chronic asthma may become irre-
versible and thus contribute to perma-
nent changes in the airways, a process
known as airway remodeling.
B.-Adrenergic agonists have been the
mainstay for treating patients with asth-
ma symptoms caused by bronchocon-
striction. However, long-term regular use
of short-acting B,-agonists does not pro-
vide long-term control of asthma, im-
provement in baseline pulmonary func-
tion, or reduce exacerbations, even in
conjunction with use of inhaled I1CSs.11.12
Because of the short duration of action of
these medications, LABAs were devel-
oped. These LABAs have been shown to
have a duration of action of at least 12
hours. In addition, when compared with
short-acting agents, LABAs have demon-
strated improvements in baseline pul-
monary function,12 and reductions in
exacerbations of asthmai1 when used
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appropriately in conjunction with inhaled
ICSs. In patients with persistent asthma,
monotherapy with long-acting 3-agonists
is not recommended by the current treat-
ment guidelines, and better overall dis-
ease control is achieved with 1CSs.13 How-
ever, LABAs do provide a convenient
option for patients with simple exercise-
induced bronchospasm.14

Salmeterol xinafoate and formoterol
are the two highly selective long-acting
inhaled B,-agonists currently available in
the United States. Salmeterol induces
bronchodilation that lasts at least 12 hours
and is independent of dose.15 Formoterol
has also been demonstrated to have a 12-
hour duration of action in clinical trials,
but the duration is dose dependent.16 Sal-
meterol has higher ,-receptor selectivity
than formoterol, being more than 200
times more selective for B,-receptors rel-
ative to p;-receptors.17 Although for-
moterol has an onset of action similar to
that of albuterol (1 to 3 minutes) and
appears to be safe to use as rescue med-
ication and for maintenance therapy.18
Salmeterol has an onset of action of
approximately 10 to 20 minutes and
therefore should not be used as a rescue
inhaler for the treatment of asthma symp-
toms.

Inflammation

Acute and chronic inflammation play a
central role in producing asthma symp-
toms and are the result of a complex
interaction among numerous cells and
the mediators these cells produce. As
detailed in a recent review by Bousquet
and colleagues,1¢ various inflammatory
cells (such as mast cells, eosinophils, mac-
rophages, lymphocytes, and neutrophils)
infiltrate the airways, become activated,
and release inflammatory mediators (such
as histamine, leukotrienes, and cytokines).
These cells and mediators contribute to
the epithelial damage, cellular infiltra-
tion, mucosal edema, and increased
mucus production that occur in the air-
ways of patients with asthma. Ongoing
inflammation and inflammatory cell pro-
liferation contribute to other airway alter-
ations, such as thickening of the mucos-
al and the basement-membrane layers of
the airway with increased deposition of

collagen and blood vessel formation
(angiogenesis).19

Inhaled corticosteroids have been
shown to be the most effective anti-inflam-
matory medications currently available
for long-term control of persistent asth-
ma.3 Several ICSs are currently available
to treat the acute and chronic inflamma-
tion of asthma, including fluticasone pro-
pionate (FP), beclomethasone dipropi-
onate, triamcinolone, flunisolide, and
budesonide.

Interdependence of
bronchoconstriction and
inflammation

The response of the airways to inhaled
allergens illustrates the independence of
the two components of asthma. For
example, the early-phase response after
exposure to an allergen can be completely
prevented by treatment with a pB,-ago-
nist, but this class of drug has no effect on
the late-phase response of asthma.20 Con-
versely, a single dose of an ICS has no
effect on the early-phase response to an
inhaled allergen, but it does prevent the
late-phase response.20 However, the inter-
dependence of inflammation and effects
on airway smooth muscles can be just as
important. Airway inflammation and the
release of inflammatory mediators by
inflammatory cells can significantly con-
tribute to bronchial hyperresponsiveness,
and thus to bronchoconstriction.2o Like-
wise, airway smooth muscle has been
shown to release inflammatory media-
tors, which contribute to inflammation
in the airways.2122

Dual-component pharmacology

Healthcare providers are faced with many
challenges in helping their patients obtain
optimal asthma control. Confidence in
the ability of a patient to follow a given
treatment regimen is of paramount impor-
tance to the healthcare provider. Because
both bronchoconstriction and inflam-
mation play a role in the pathogenesis of
asthma, treatment regimens that address
both components would provide the most
efficacious treatment for patients with
persistent asthma. Concurrent treatment
with both an inhaled LABA and an ICS
is recommended in treatment guidelines
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Figure. Proposed mecha-
nism for complementary
actions of a long-acting
Bz-agonist (LABA) and
an inhaled corticosteroid
(ICS).
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for those patients with persistent asthma
whose asthma is not controlled with a
single controller medication.3 However,
dosing with both an inhaled LABA and an
ICS has necessitated the use of two sepa-
rate inhalers and is cumbersome for many
patients. When prescribing asthma med-
ications, dosing frequency, complexity of
the drug regimen, ability of the patient
to use the inhaler correctly, and poten-
tial medication side effects must be con-
sidered. To address the need for a more
convenient dosage form and, it is hoped,
one that would enhance patient compli-
ance, combination products have recent-
ly been developed. The combination of
salmeterol (SAL), a LABA, and FP, an
ICS, in one inhaler has been recently
approved in the United States for the treat-
ment of asthma. The combination of
budesonide and formoterol is available
in some countries, but not in the United
States.

As noted previously, ICSs have a broad
range of anti-inflammatory activities in
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asthma. However, they also have effects
that complement those of inhaled LABAs.
For example, corticosteroids may reduce
or prevent bronchial hyperresponsiveness,
and therefore bronchoconstriction, by
inhibiting the release of cytokines and
other inflammatory mediators from in-
flammatory cells.2324 In addition, cortico-
steroids may allow (3,-agonists to be more
effective by increasing the number of avail-
able B,-receptors and their sensitivity to
B2-agonists.2s

A growing body of in vitro evidence
suggests that in addition to their primary
bronchodilatory effects, inhaled LABAs
may also enhance the effects of ICSs.26-28
Specifically, B,-agonists may prime inac-
tive glucocorticoid receptors for activa-
tion by a ligand-independent pathway.30
Primed receptors would be more easily
activated by corticosteroids (Figure 1
depicts the proposed mechanism). This
priming effect of LABAs could explain
why using a lower dose of an ICS with an
inhaled LABA is more effective than a

much higher dose of an inhaled corticos-
teroid alone, as seen in multiple, ran-
domized, double-blinded studies that are
reviewed in the following text.

The effects of dual-component thera-
py with an inhaled LABA and an ICS on
mediators of airway inflammation in vivo
have recently been evaluated. Two recent
studies used bronchial biopsies to investi-
gate the complementary effects of ICSs
and LABAs on the control of airway
inflammation. Li and associatess0 assessed
the effect of SAL when used with a low
dose of an ICS on airway inflammation in
patients with symptomatic asthma enrolled
in a randomized, double-blind, parallel-
group, placebo-controlled trial. Subjects
were already receiving an ICS and had
either SAL, 50 g twice daily (n = 13); FP,
100 p.g twice daily (n = 16); or placebo
twice daily (n = 16) added to their current
ICS therapy for 12 weeks. Paired bronchial
biopsies were evaluable in 40 of the
patients. The biopsies demonstrated that
airway inflammation was at least as effec-
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tively controlled when SAL was used with
low-dose ICSs compared with higher doses
of ICSs alone. Greater reductions in symp-
tom scores and daily rescue use of
albuterol were noted when SAL was used
with ICSs compared with increasing the
dose of ICS dose alone (P <.05).30

A study by Sue-Chu and colleaguesst
provides further support for the comple-
mentary effects of ICS and LABAs on
controlling airway inflammation in pa-
tients with asthma. Fifty-six patients who
were symptomatic despite ICS therapy
were assigned at random to receive FP,
200 g twice daily (n = 19); FP, 500 pg
twice daily (n= 19); or FP, 200 p.g twice
daily with SAL, 50 p.g twice daily (n= 18)
for 12 weeks. Bronchial biopsies and
methacholine challenges were done at
baseline and after 12 weeks of treatment.
In this study, the numbers of eosinophils
were low in all groups at baseline and did
not change significantly with treatment.
However, the numbers of mast cells were
reduced with FP, 200 pg, plus SAL, 50 g,
but not with FP alone at either the 200-p.g
or 500-p.g dosages. Likewise, using SAL,
50 g, with FP, 200 p.g, was accompanied
by decreases in CD3-, CD4-, and CD25-
positive lymphocytes that were similar to
or greater than those seen with higher
doses of FP alone.31

Finally, Kips and coworkers32 evalu-
ated the effects of adding formoterol to
low doses of budesonide compared with
higher doses of budesonide alone on in-
flammatory markers (eosinophils and eo-
sinophil cationic protein) in induced spu-
tum. In this year-long study, patients
received budesonide, 100 wg, with for-
moterol, 12 g given twice daily (n= 29),
or budesonide, 400 p.g twice daily alone
(n=31). The regimen of low-dose budes-
onide with formoterol controlled airway
inflammation (as assessed by sputum
eosinophil numbers) as well as a four-
fold higher dose of budesonide.32

Clinical rationale for using

an inhaled corticosteroid with an
inhaled long-acting 3,-agonist

B Use of an ICS with an inhaled LABA
compared with ICS or inhaled LABA
alone—Using an ICS with an inhaled
LABA results in superior efficacy com-
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pared with using an ICS or inhaled LABA
alone. Two studies in the literature have
outlined these results.

[ In a multicenter, randomized, placebo-
controlled, double-blind, 12-week study
in 356 patients 12 years of age and older,
Kavuru and associatesss compared com-
bination therapy with FP (100 pg) and
SAL (50 wg) given twice daily with the
same dose of FP (100 pg) and the same
dose of SAL (50 pg) given alone twice
daily.33 A placebo arm was also included,
and all treatments were administered
through the Diskus (breath-activated mul-
tidose dry powder inhalation) device. At
baseline, patients were symptomatic and
had a mean forced expiratory volume in
1 second (FEV,) of 64% predicted. Pri-
mary endpoints were morning predose
FEV,, FEV, area under the curve, and
withdrawals resulting from worsening
asthma. Patients who were treated with
the combination of FP and SAL had sig-
nificantly greater protection from wors-
ening asthma, greater improvements in
predose FEV; at endpoint, and greater
improvements in asthma symptom scores,
percentage of days with no asthma symp-
toms, and rescue use of albuterol com-
pared with patients receiving either FP
or SAL alone at the same doses. Signifi-
cant reductions in asthma symptoms, use
of albuterol as rescue medication, and
improvements of morning and evening
peak expiratory flow rate (PEF) occurred
within the first day of treatment with the
FP-and-SAL combination.34 The FP-and-
SAL combination was well tolerated, and
adverse events observed with the FP-and-
SAL combination were comparable to
those observed with the individual agents
given alone.34

] In their multicenter, randomized, pla-
cebo-controlled, double-blind, 12-week
study in 349 patients 12 years of age and
older, Shapiro and colleaguesss compared
a combination of FP (250 g) and SAL
(50 wg) given twice daily with the same
dose of FP (250 g) and the same dose of
SAL (50 p.g) given alone twice daily.3s A
placebo arm was also included, and all
treatments were administered via the
breath-activated dry powder inhaler. At
baseline, patients were symptomatic on
ICS therapy and had FEV; of 66% to

69% predicted. Primary endpoints were
the same as those in the Kavaru and asso-
ciatesss study, and the results were also
similar in that with therapy combining
FP (250 pg) with SAL (50 pg), patients
had greater improvements in all measures
of efficacy than patients treated with FP
or SAL alone. No dimunition of the 12-
hour bronchodilator effect of SAL was
seen after the 12 weeks of therapy as
demonstrated by serial 12-hour FEV,
measurements. Adverse events observed
with the FP-and-SAL combination were
pharmacologically predictable and did
not increase in severity or frequency as
compared with the agents when given
alone at the same doses. Morning corti-
sol and ACTH stimulation tests were also
assessed in a subset of patients and
showed no difference between the group
given combination therapy with FP
(250 wg) and SAL (50 p.g) or placebo.ss
M Fluticasone-and-salmeterol combina-
tion therapy compared with fluticasone
and salmeterol given concurrently in sep-
arate dry powder inhalation devices—
Several studies have demonstrated com-
parability of the FP-and-SAL combination
therapy to concurrent administration of
FP and SAL at the same doses via separate
inhalers.

Bateman (combination of FP [100 ug]
and SAL [50 pg]),36 Chapman (combi-
nation of FP [250 wg] and SAL [50 p.g]),37
and Aubier (comination of FP [500 pg]
and SAL [50 wg])3s and their respective
coworkers evaluated the safety and effi-
cacy of FP and SAL given concurrently via
separate dry powder inhalation devices
with the same doses of FP and SAL given
as the FP-and-SAL combination product.
When differences were seen between the
groups receiving combination and those
receiving concurrent therapy, the differ-
ences favored the FP-and-SAL combina-
tion. However, the differences were small
and not statistically significant.

B Use of an ICS with an inhaled LABA
versus higher doses of ICS—Using an
ICS with an inhaled LABA results in supe-
rior efficacy compared with doubling the
dose of ICSs. Numerous clinical trials
(Table)ss-45 have shown superior results
in morning and evening peak expiratory
flow (PEF), FEV1, symptom scores, need
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Table
Asthma Control With Salmeterol Plus Inhaled Corticosteroid Versus Higher Doses of
Inhaled Corticosteroids Alone
Pulmonary
function
Comparator No. of Duration (PEF or Rescue use
and reference patients of study, wk FEV,) Symptoms of albuterol
Bl Beclomethasone
dipropionate
[] Greening et al, 199437 426 24 Increased Decreased Decreased
[] Woolcock et al, 199640 738 24 Increased Decreased Decreased
[J Murray et al, 199941 514 24 Increased Decreased Decreased
[] Kelsen et al, 199942 483 24 Increased Decreased Decreased
B Fluticasone
propionate
[J Condemi et al, 199943 437 24 Increased Decreased Decreased
[] Baraniuk et al, 199944 454 12 Increased Decreased Decreased
[J van Noord et al, 199945 274 12 Increased Decreased Decreased

for rescue albuterol, and other parameters
when using an ICS with an inhaled LABA
versus a higher dose of ICS alone. Details
of several of these studies follow.

[J In their multicenter, double-blind
study, Condemi and associates3 evaluated
437 patients aged 12 years and older who
were symptomatic despite receiving low-
dose FP therapy (88 g twice daily) for 2
to 4 weeks. Patients were randomly
assigned to receive the same FP dose plus
SAL (42 g twice daily) or have their FP
dosage increased (220 pg twice daily).
Patients were treated for 6 months. The
group using SAL with low-dose FP had
significantly greater improvement in lung
function (morning PEF) and symptom
control compared with the group receiv-
ing the higher dose of FP alone (P < .001).
These results are consistent with the dual-
component disease hypothesis of asth-
ma, and show that to achieve optimal
control, both inflammation and bron-
choconstriction should be treated.

[J Murray and colleagues,6 in a ran-
domized, double-blind, parallel-group,
multicenter study of 6 months’ duration
evaluated 514 adults with persistent asth-
ma who were symptomatic despite ther-
apy with beclomethasone diproprionate
(BDP). The patients were randomly
assigned to use BDP (168 j.g twice daily)
with the addition of SAL (42 pg twice
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daily), or to increase their dosage of BDP
(336 g twice daily). The group using
SAL with low-dose BDP had greater
improvements in lung function (FEV;
and morning PEF) and patient-rated
symptom scores, as well as greater reduc-
tions in daytime albuterol use and greater
increases in rescue-free days than did the
group receiving double the dose of BDP
(P=<.05).

B Use of an ICS with an inhaled LABA
versus an ICS with a leukotriene modifi-
er—Adding a leukotriene modifier to ICS
versus using SAL with an ICS has been
evaluated in several randomized clinical
trials. These trials have demonstrated
greater efficacy of using SAL with an ICS
compared with either zafirlukast or mon-
telukast as add-on therapy to ICSs in
patients with persistent asthma.

[ In a 16-week, randomized, double-
blind, double-dummy, parallel-group,
multicenter study, Laviolette and cowork-
ers47 evaluated 642 patients aged 15 years
and older who had persistent asthma
inadequately controlled with low-dose
BDP (200 p.g twice daily). Patients were
randomly assigned to receive montel-
ukast (10 mg daily) with BDP (200 g
twice daily) (n = 193), BDP (200 pg
twice daily) alone (n = 200), montelukast
(10 mg daily alone) (n = 201), or place-
bo (n = 48). Patients receiving mon-

telukast with BDP had improvements
from baseline in lung function (10.41
L/min morning PEF [P = .0041], morning
FEV, 0.14 L [P < .001], and morning
FEV; 5.08% [P < .001], and daytime
symptom scores [P = .041]), compared
with BDP alone. However, the group
that was switched from BDP to mon-
telukast alone had significant reductions
in pulmonary function and daytime
symptom scores, indicating that mon-
telukast is not a substitute for BDP ther-
apy but that it does provide greater ben-
efits than placebo.

[] Busse and associates4s conducted a
double-blind, double-dummy, mutlicen-
ter, parallel-group trial in which they eval-
uated 289 patients 12 years and older
who had persistent asthma, 80% of
whom were receiving stable doses of ICSs
at entry into the study. Patients were ran-
domly assigned to receive zafirlukast (20
mg twice daily [n=145]) or SAL (42 n.g
twice daily [n = 144]) in addition to their
baseline asthma therapy for 4 weeks.
Improvement in morning PEF more than
doubled in patients using SAL (29.6
L/min) when compared with patients
receiving zafirlukast (13.0 L/min; P =
.001). Patients receiving SAL also had
greater improvements in all patient-rated
symptom scores (P < .001), a greater
number of days with no supplemental
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use of albuterol (P <.001), and a greater
number of symptom-free days (P <.001)
compared with patients receiving zafir-
lukast.

[J Nelson and associates4e conducted a
12-week multicenter, double-blind, dou-
ble-dummy, parallel-group study in 447
patients who were symptomatic at the
end of a 3-week run-in while receiving
low-dose FP (100 g twice daily via the
dry powder inhalation device). Patients
were then randomly assigned to receive
combined therapy with FP (100 pg) and
SAL (50 pg) twice daily or FP (100 pg
twice daily) plus montelukast (10 mg
daily). Patients treated with the combined
FP and SAL had greater overall asthma
control with significantly greater improve-
ments in morning and evening PEF (P <
.001), FEV, (P<.001), rescue-free days
(P=.032), and shortness of breath symp-
tom scores (P = .017) compared with
patients receiving FP plus montelukast.
Of note, there were significantly fewer
exacerbations of asthma in the group
receiving the FP-and-SAL combination
(2%) as compared with the group receiv-
ing the FP plus montelukast (6%, P =
.031).

B Overall asthma control with reduc-
tions in exacerbations—Studies have
shown that using an ICS with an inhaled
LABA reduces exacerbation rates without
altering the ability to detect deteriorat-
ing asthma.

[J Inhaled corticosteroid plus SAL—
Matz and colleaguesso conducted an anal-
ysis of data from the 104 patients who
had exacerbations of asthma in two repli-
cate multicenter, randomized, double-
blind studies comparing SAL (42 .g) with
FP (88 ) versus higher-dose FP (220 )
alone. Individually, the replicate studies
were not powered to show differences in
exacerbations of asthma between the two
treatment groups. In their analysis, Matz
and colleaguesso demonstrated that SAL
combined with a low-dose of FP resulted
in a lower rate and number of exacerba-
tions compared with higher-dose FP
alone. Exacerbations in the group receiv-
ing SAL totaled 47, as compared with
75 in the group receiving higher-dose FP
(P=.017). Also, SAL had a greater pro-
tective effect in preventing exacerbations
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of asthma than a higher dose of FP as
measured by time to first exacerbation.
Matz and colleagues also found that the
addition of SAL did not alter the ability
to detect clinical or physiologic markers
of deteriorating asthma. Indicators of
worsening asthma were measured before
and after exacerbations and included
morning PEF, rescue use of albuterol,
and symptom scores. The two treatment
groups had similar changes in all these
indicators during the 14 days preceding an
exacerbation. However, after the exac-
erbation, greater improvements were
observed with SAL compared with high-
er-dose FP. The morning PEF increased
more rapidly in the patients on SAL com-
pared with those on higher-dose FP. In
addition, changes in rescue use of al-
buterol and symptom scores appeared to
resolve more rapidly in the group receiv-
ing SAL plus low-dose FP, suggesting that
the severity of exacerbations may also
have been reduced in these patients.so
[J Shrewsbury and colleaguesst system-
atically reviewed nine randomized, dou-
ble-blind trials that compared SAL with
a lower dose of ICSs versus increasing
the ICS dose. Combining these trials,
which individually were not powered to
evaluate exacerbations of asthma, creat-
ed a database of 3685 adult and adoles-
cent patients for analysis. Fewer patients
experienced any exacerbation of asthma
when SAL was used with a low dose of an
ICS compared with higher doses of an
ICS alone (P =.02). Also, the percentage
of patients who had moderate or severe
exacerbations was also decreased with
SAL therapy compared with increased-
dose ICSs (P =.03).51

Inhaled corticosteroid

plus formoterol

In a year-long, multinational, double-
blind, randomized, parallel-group study,
Pauwels and associatess2 evaluated the
frequency of exacerbations in 852 patients
on low (200 pg/d) and high (800 g/d)
doses of budesonide alone, or the same
doses of budesonide with formoterol
(12 g twice). The addition of formoterol
reduced the incidence of mild and severe
exacerbations at both doses of budes-
onide, with the group treated with high-

er-dose budesonide plus formoterol hav-
ing the greatest reduction.s2

Tattersfield and colleaguesss reviewed
the 425 severe exacerbations from the
study of Pauwels and associatess2 to eval-
uate the clinical and physiologic mark-
ers of deteriorating asthma. Changes in
asthma symptom scores as well as morn-
ing and evening PEF were used to detect
deteriorating asthma control. The patients
treated with formoterol plus a low dose
of budesonide had similar changes in
these parameters compared with the
patients treated with a high dose of budes-
onide alone, suggesting that similarly to
SAL, formoterol can enhance asthma con-
trol and reduce the dose of inhaled steroid
necessary to control symptoms and in-
flammation.s3

Comments
Use of an ICS with an inhaled LABA
provides optimal control for many pa-
tients with persistent asthma. Use of ICSs
with inhaled LABAs has been shown to
effectively treat the two major compo-
nents of asthma, inflammation and
bronchoconstriction. Exhaustive clinical
research involving large numbers of
patients has shown the clinical benefits of
this dual-component approach as mea-
sured by lung function, daytime and
nighttime symptoms, and rescue use of
albuterol. Therapy with an inhaled LABA
and an ICS has also been demonstrated
to be more effective than higher doses of
an ICS alone or the addition of a
leukotriene modifier to an ICS. Use of
inhaled LABAS in patients whose asthma
symptoms are not adequately controlled
on ICS therapy has been shown to be
effective in reducing the incidence of exac-
erbations of asthma without altering the
ability to detect deteriorating asthma.
The combination products of FP plus
SAL and formoterol plus budesonide
offer a new solution for patients with
asthma and are simple to use for both
patients and healthcare professionals.s4
The combination helps to protect patients
from the development of worsening
asthma while providing greater improve-
ment in lung function and asthma symp-
toms than the inhaled steroid alone at
the same doses. The early, noticeable
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benefit of the long-acting bronchodila-
tor component, the convenience of twice-
daily dosing, and the simplicity of a com-
bined inhalation device may make it easier
for patients to adhere to therapy.
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