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Abstract The American Lung Association Asthma Clinical
Research Centers (ALA-ACRC) is a research network fo-
cused on performing clinical trials that directly affect med-
ical care for adults and children with asthma. The group of
eighteen clinical research centers and a data-coordinating
center perform studies supported by the American Lung
Association, the National Institute of Health/National Heart
Lung and Blood Institute (NIH/NHLBI), and partnership
with industry. The network has completed and published
eight clinical trials (seven randomized control trials and one
validation study of a diagnostic tool), numerous ancillary
studies, and has four ongoing trials at the time of publication
of this review. The network’s trials have focused on areas such
as the relative merits of different adjunctive treatments for
asthma not controlled on inhaled corticosteroids (ICS) alone,
the effect of treatment of comorbid diseases on asthma care,
and studies evaluating techniques used in the conduct of
clinical trials of treatments for asthma. This review will de-
scribe the accomplishments of our network to date and the
effect of those accomplishments on asthma care.
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Introduction: American Lung Association Asthma
Clinical Research Center centers (ALA-ACRC)

The Asthma Clinical Research Center (ACRC), spon-
sored by the American Lung Association (ALA), is
one of the largest asthma clinical research networks in
the United States. It was established in 1999 by the
ALA to promote randomized clinical trials on adult
and pediatric asthma patients that would directly affect
patient care and asthma treatment. The ACRC consists
of a network of clinical centers (currently 18 centers
across the nation), a data-coordinating center, and a
chairman (current and former centers are listed in the
“Acknowledgements”). The network has successfully
completed eight clinical trials (seven randomized clinical
trials and one validation study for a diagnostic tool) on
asthma [1, 2, 3•, 4, 5, 6••, 7, 8••] (Table 1) that have
added significantly to the evidence base for asthma
management and for the conduct of asthma studies.
Several studies are regarded as being among the land-
mark studies in asthma management and are described
in detail below. The ALA provides funding for the
infrastructure of the network via grants to the centers.
Funding and support for individual protocols comes
from the ALA, NIH/NHLBI grants, and industry support
including grant funding and provision of drugs for studies. In
this review, we describe each of the eight studies and their
effect on the treatment and management of asthma and clinical
study design. We will also briefly describe current ongoing
and upcoming trials.
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Direct asthma treatment trials (LOCCS, LODO)

Does adding low-dose theophylline or montelukast provide
better asthma control for patients with poorly controlled
asthma?

Effectiveness of low-dose theophylline as add-on therapy
in treatment of asthma (LODO)

LODO examined whether theophylline, a relatively inexpen-
sive asthma medicine, can be used safely and effectively at
lower doses than typically prescribed. Add-on therapy with
theophylline in addition to baseline asthma treatment was com-
pared with both an active (montelukast) and placebo control for
a period of six months. The study enrolled 489 adolescents and
adults with poorly controlled asthma over an 11-month period
in 2002. Neither montelukast nor low-dose theophylline re-
duced the incidence of episodes of poor asthma control in
patients with poorly controlled asthma despite improved lung
function compared with the placebo group [2]. For patients not
using inhaled corticosteroids at baseline, low-dose theophylline
improved asthma symptom control more than montelukast or
placebo, reduced the asthma exacerbation rate to 1.8 (95 % CI

1.1–3.0, p00.002), and was not associated with the side effects
and toxicity seen at higher doses. This finding suggested that
low-dose theophyllinemight be a safe, convenient (once a day),
and low-cost alternative asthma treatment that could result in
large potential cost savings to the healthcare system. Other
findings from LODO show that significant sleep quality dis-
turbances were not uncommon among the asthma patients
studied and were associated with daytime sleepiness [9]. An-
cillary studies confirmed the associations between known leu-
kotriene pathway polymorphisms and response to montelukast,
and also identified novel genetic associations [10, 11].

Can patients with mild asthma well controlled on low-dose
ICS (fluticasone propionate 100 μg twice daily) be switched
to either montelukast 5 or 10 mg once daily, fluticasone/
salmeterol 100 μg/50 μg once daily and maintain similar
levels of asthma control?

The leukotriene modifier or corticosteroids
or corticosteroid-salmeterol trial (LOCCS)

LOCCS enrolled 500 participants with mild asthma to de-
termine the best step-down therapy for those who are well-

Table 1 Characteristics of participants enrolled in ALA-ACRC Trials (2000–2011)

Trial SIIVA LODO LOCCS TAPE SIRNA SARA MeCIS SARCA
Year(s) conducted 2000 2002–2003 2003–2005 2003–2005 2005–2006 2004–2008 2009–2010 2007–2011

N 2031 489 500 601 64 402 219 306

Age (mean years) 30 40 31 38 35 42 36 11

Participants <18 years (%) 37 5 20 5 0 0 9 100

Male (%) 38 26 40 28 28 32 36 61

Race or ethnic group (%)

White 65 61 61 58 75 51 66 33

Black 25 29 27 32 20 38 22 50

Hispanic 6 8 8 7 5 9 8 11

Other 4 2 3 3 0 2 4 5

Asthma characteristics (%)

≥1 Urgent visit for asthma in
previous year

48 47 34 28 26 60 29 73

≥1 Course oral corticosteroids
in previous year

48 44 29 26 13 50 30 67

Daily use of inhaled corticosteroids 54 76 26 54 17 100 23 44

Asthma characteristics (mean)

Asthma control scorea NC NC 1.69 1.77 1.42 1.86 1.09 1.19

ASUI scoreb 0.83 0.68 NS NS NC 0.76 NC 0.82

FEV1 % pred pre-BD 91c 79 86 87 86 77 91 92

FVC % pred pre-BD 95c 107 96 95 92 87 97 101

a Lower value indicates less severe asthma, range for ACS is 0 to 7
b Higher value indicates less severe asthma, range for ASUI is 0 to 1
c Collected on 1010 (FEV1) and 1007 (FVC) participants

Table key: SD standard deviation; FEV1 forced expiratory volume in 1 second; BD bronchodilator; FVC forced vital capacity; NC not collected; NS
not collected at enrollment visit
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controlled on low-dose ICS. The trial was conducted from
2003 to 2005. The study demonstrated that fluticasone
100 μg twice daily or fluticasone/salmeterol 100 μg/50 μg
once daily provided better asthma control than montelukast
alone, as determined by reduced treatment failures, fewer
nocturnal awakenings, better lung function, and better asth-
ma control questionnaire (ACQ) scores (Fig. 1). Other
measures of asthma control did not differ between treatment
groups including the asthma symptom utility index, adult
asthma quality of life, and percentage of symptom-free days.
The study concluded that patients with asthma that are well
controlled with the use of twice-daily inhaled fluticasone
could be switched to once-daily fluticasone plus salmeterol
without increased incidence of treatment failure. Switching
to montelukast resulted in a greater incidence of treatment
failure and reduced asthma control; however, patients taking
montelukast remained asthma-symptom-free on 79 % of
days, suggesting that monotherapy with montelukast may
be a choice for those patient who do not wish to be treated
with daily ICS [3•].

Studies that affect diagnosis and/or how we conduct
clinical trials (SIRNA, TAPE, MECIS)

ACRC has not only conducted studies on asthma treatment,
but also on the diagnosis of comorbid sinonasal disease in
patients with asthma, the effect of drug presentation, and use

of placebos on asthma outcomes, and the diagnosis of
asthma using challenge testing.

Development of a questionnaire to diagnosis chronic
sinonasal disease in patients with asthma

Sinusitis and rhinitis in asthma study (SIRNA)

Rhinitis is found in approximately 25 % of the general
population. Rhinitis is even more common in patients with
asthma, with a prevalence reported to be as high as 90 %
[12, 13]. Sinusitis is also common in those with asthma,
reported in approximately 30–40 % of asthma patients, and
has been linked to poor asthma control [14–16]. Guidelines
have recommended screening for and treatment of sinonasal
disease to improve asthma control, however neither the
optimum manner of screening nor the benefit of treatment
of patients identified by screening has been clearly demon-
strated in a clinical trial. The objective of the SIRNA study
was to develop a screening tool to identify rhinitis and/or
sinusitis in asthmatics that could be used in clinical studies.
In the SIRNA study, 59 subjects with asthma underwent
extensive evaluation including questionnaires, nasal endos-
copy, and CT scanning to assess presence or absence of
sinonasal disease [4]. An expert panel diagnosed sinonasal
disease using the Delphi method to achieve consensus [17].
Using expert panel diagnosis as the recommended standard,
a six-item questionnaire based on frequency of nasal symp-
toms was developed (minimum specificity, 0.90). In a sec-
ond validation set, the sensitivity of the sinonasal
questionnaire (SNQ) was 0.90 (95 % CI 0.77–0.97), the
specificity was 0.94 (95 % CI 0.71–1.00), and the area under
the receiver operating characteristic curve was 0.97 (95 %
CI 0.93–1.0). Interestingly, this study also found that sinus
CT scans and nasal endoscopy had poor sensitivity for
diagnosis of chronic sinonasal disease. Screening with a tool
such as the SNQ could potentially minimize the need for
invasive endoscopic examinations, and the radiation expo-
sure and expense of CT scans, for many patients with
asthma. Moreover, this study became the basis for a clinical
trial on the affect of treatment of sinonasal disease on
asthma control (STAN) that will be described below.

Can the response to placebo or an active treatment
can be enhanced by messages that increase expectation
of the benefit?

The trial of asthma patient education (TAPE)

TAPE was a unique ACRC trial that evaluated the effect of
patient education on the response to a placebo or an active
treatment. The trial was a modified factorial design, with
five treatment groups. Six-hundred and one patients with

Fig. 1 Kaplan–Meier estimates of cumulative percentages of patients
with treatment failure in LOCCS study. Fluticasone 100 μg twice daily
or fluticasone/salmeterol 100 μg/50 μg once daily provided better
asthma control than Montelukast alone, as determined by reduced
treatment failures [3•]. From The New England Journal of Medicine,
The American Lung Association Asthma Clinical Research Centers,
Randomized Comparison of Strategies for Reducing Treatment in Mild
Persistent Asthma, Volume 356, Number 20, 2027–39. Copyright
(2007) Massachusetts Medical Society. Reprinted with permission
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mildly symptomatic asthma were randomized to receive
montelukast or placebo or usual care. Patients randomized
to montelukast or placebo were also randomized to receive
either an enhanced presentation of the study treatment or a
neutral presentation. The enhanced presentation was
designed to increase expectancy of therapeutic benefit. The
modified factorial design enabled us to compare the effects
of the enhanced presentation independently in the montelu-
kast and placebo group, to see if increasing expectancy was
able to improve outcomes equally in both groups. The fifth
group, usual care, was compared with the placebo group
receiving the neutral presentation to estimate the placebo
effect. Peak flow and other lung function measures were
similar in those assigned to enhanced message or neutral
message groups for both montelukast and placebo. Asthma
control for placebo-treated patients who received enhanced
message was better than for those who received neutral
message, but no difference was seen between those receiv-
ing enhanced vs. neutral message for montelukast-treated
patients. These results suggest that enhancing expectations
about the effectiveness of a drug may augment the placebo
effect on subjective measures of asthma control, but not
lung function. Furthermore, “nocebo” effects were observed
on side effects. More patients reported headache in the
placebo group after receiving information about possible
side effects than those on placebo who did not receive
similar information [5].

What is the diagnostic performance of the methacholine
challenge test for patients with physician-diagnosed
asthma on controller therapy?

Methacholine bronchoprovocation—effect of high-potency
inhaled corticosteroids in asthma (MECIS)

MECIS was a study that evaluated the diagnostic perfor-
mance of the methacholine challenge test (MCT) on patients
with physician-diagnosed asthma on controller medications.
A negative MCT has been generally interpreted as indicat-
ing that a patient with unexplained respiratory symptoms
does not have asthma. However, we have observed that
many potential participants evaluated for ACRC trials were
disqualified because their PC20 (provocative dose of meth-
acholine causing a 20 % fall in FEV1) was greater than
16 mg mL−1 despite having a clinical history of physician-
diagnosed asthma receiving asthma treatment. Therefore,
we investigated the ability of the MCT to differentiate
non-asthmatics from asthmatic participants on controller
treatment, with the hypothesis that use of high-potency
inhaled steroids may have changed the sensitivity of the
MCT. We observed that the sensitivity of MCT was 77 %
and the specificity was 96 % (with threshold PC20 of
8 mg mL−1). The sensitivity was significantly lower for

Caucasians than for African–Americans (69 % vs. 95 %,
p00.015) and higher for those with atopy than for non-
atopics (82 % vs. 52 %, p00.005). Increasing the PC20

threshold from 8 to 16 mg mL−1 did not noticeably improve
the performance characteristics of the test. The study indi-
cated that the utility of the MCT to preclude diagnosis of
asthma depends on racial and atopic characteristics [7].

Adjunctive treatment trials: SIIVA, SARA, SARCA

Treatment guidelines recommend preventative care, for ex-
ample appropriate vaccinations, and treatment of comorbid
conditions, for example gastroesophageal reflux (GER) and
sinonasal disease, to improve asthma control. ALA-ACRC
clinical trials have studied several questions related to these
adjunctive treatments in asthma care. We will review net-
work studies investigating the safety of influenza vaccina-
tion in asthma, and the effect of diagnosis and treatment of
comorbid diseases on asthma control.

Is influenza vaccination safe for adults and children
with asthma?

The study of inactivated influenza vaccination in asthmatics
(SIIVA)

Although influenza vaccination is recommended for patients
with asthma, historically both physicians and patients have
been concerned about the possibility of vaccination-associated
exacerbations of asthma. Retrospective studies and systematic
reviews are indicative of conflicting results regarding the
safety of influenza vaccination for children and adults with
asthma [18, 19]. The ACRC network’s first study, SIIVAwas a
large simple trial designed to examine the safety of the influ-
enza vaccination for people with asthma [1]. The trial was a
randomized double-blind crossover placebo-controlled study
that enrolled 712 children and 1,240 adults over a four-month
period in 2000. We monitored symptoms, lung function,
exacerbations, healthcare utilization, and missed school and
work in the two-week period after each vaccination.We found
no differences in the primary outcome of exacerbations within
14 days of injection. There was also no evidence of worsening
of asthma in terms of symptoms or lung function. Other results
from SIIVA included the evaluation of the effects of ICS
therapy on the immune response to vaccination; the associa-
tion between immunological markers of immune response and
asthma exacerbation; an investigation of associations between
nutrient intake and the signs and symptoms of asthma; and
evaluation of predictors of poor asthma control [16, 20–23].
Results from this study showing no adverse effects of vacci-
nation on asthma have helped to allay concerns about the risk
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of influenza vaccination and have helped physicians to confi-
dently promote its safe use in patients with asthma.

Does treatment of acid reflux disease improve asthma
control in adults and children with asthma?

The study acid reflux in asthma in adults (SARA) and the study
of acid reflux and asthma in children (SARCA)

Gastroesophageal reflux (GER) and asthma are both common
conditions and the prevalence of GER in asthmatics is high,
estimated to be from 32 % to 84 %. However, the contribution
of GER to the signs and symptoms of asthma has been a
subject of debate. Current guidelines recommend evaluating
patients with poorly controlled asthma despite ICS treatment
for GER and it is common practice for providers to empirically
treat for possible GER with proton pump inhibitors (PPIs).
Results of previous clinical trials assessing the effect on treat-
ment of symptomatic GER on asthma have been conflicting
[24–27]. In the SARA study, 412 adults with uncontrolled
asthma despite use of moderate or high-dose ICS and mini-
mum GER symptoms (< twice weekly) were randomized to
either esomeprazole or placebo for 24 weeks over a three-year
period (2004–2007) [6••]. Ambulatory pH monitoring was
used to ascertain diagnosis of GER and the primary outcome
was episodes of poor asthma control (EPACs). We found that
despite a high prevalence of pH probe-diagnosed GER among
participants (40 %), treatment with PPIs of those with infre-
quent or absent symptoms of GER, irrespective of pH probe
results, did not affect asthma control (Fig. 2). An ancillary
study looking at the effect of proximal vs. distal GER found
that those with proximal reflux reported worse asthma and
health-related quality of life in the absence of different asthma
symptoms or different pulmonary function [28].

In a subsequent study of children conducted from 2007 to
2011, 306 children (ages 6–17, mean age 11) with asthma
poorly-controlled on ICS were randomized to lansoprazole or
placebo [8••]. Among the 115 children who underwent am-
bulatory pH monitoring, 43 % had GER, similar to the inci-
dence in adults. Despite the frequency of GER in children,
treatment with PPI was not associated with any difference in
the primary outcome of asthma control, nor was it associated
with differences in secondary outcomes, including measures
of lung function, episodes of poor asthma control, symptoms,
or quality of life. Similar negative results were obtained for the
subgroup of children with GER by ambulatory pH probe. PPI
treatment was associated with more upper respiratory tract
infections, sore throat and bronchitis in children. Results of
these studies suggest that investigation and treatment of GER
in children and adults with asthma should be dictated by GER
symptoms, not asthma symptoms, and that treatment of
asymptomatic or minimally symptomatic GER does not affect
asthma control. In children, these findings also add to other

data suggesting possible links of PPI use with increased
respiratory infections including pneumonia [29–33]. Because
PPIs were used quite frequently for poorly-controlled asthma
without GER symptoms, the potential cost savings to the
healthcare system from SARA and SARCA is estimated to
be billions of dollars.

Ongoing and upcoming trials

Will soy isoflavone supplements improve asthma not
controlled by ICS alone?

The study of soy isoflavones and asthma (SOYA)

Recent increases in the prevalence and severity of asthma may
be linked to decreased consumption of fresh fruit and vegeta-
bles and fresh fish in modern Western diets, but specific
factors in diet that may affect asthma severity remain unclear.
In an ancillary study linked to the SIIVA study, a standardized
food survey was administered to assess the relationship be-
tween intake of different fruits, vegetables, antioxidants, fats,
fiber, andmicronutrients and asthma severity. The results were
that low levels of the soy isoflavone genistein were associated
with greater asthma severity as determined by lung function
and exacerbation [22]. On the basis of these results and other
pilot studies of genistein supplementation performed at the
ACRC Chicago site, the SOYA study, a randomized double-
masked placebo-controlled trial to assess a soy isoflavone
supplement as an adjunctive treatment for asthma not con-
trolled on ICS alone, was conducted with joint support of

Fig. 2 Efficacy of esomeprazole for treatment of poorly controlled
asthma (adapted from Ref. [6••]. Figure adapted from Table 3 of the
reference describing primary outcome of the study. Episodes of poor
asthma control were defined by a decrease of 30 % or more in morning
peak flow on two consecutive days, an urgent visit, and the need for
course of oral prednisone for treatment of asthma. Reproduced with
permission of the European Respiratory Society. European Respiratory
Society Monograph 2011; 51 (Difficult-to-Treat Severe Asthma): 16–
27; DOI: 10.1183/1025448x.10000610
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ALA and NIH/NHLBI funding. SOYA has completed recruit-
ment and results will be reported within the forthcoming year.

Does treatment of sinonasal disease with nasal steroids
improve asthma control?

The study of asthma and nasal steroids (STAN)

Chronic sinonasal disease is common in patients with asthma,
and has been associated with poor asthma control [15, 16].
Animal and human studies suggest a link between upper
airway processes and lower airway dysfunction [34]. Over
30 % of participants in ACRC clinical trials have reported
symptoms of sinonasal disease. It is widely believed in the
medical community that treatment of sinonasal disease
improves asthma control, but this has not been clearly dem-
onstrated in prospective clinical trials. In particular, it is not
clear whether one of the crucial treatments for sinonasal
disease, nasal steroids, results in improvement of asthma
control. The network’s 9th study, STAN, is supported by a
grant from NIH-NHLBI. The objective of the trial is to deter-
mine whether treatment of sinonasal disease with nasal ste-
roids results in improved asthma control. In this study, patients
with uncontrolled asthma and sinonasal disease as indicated
by the score on the SNQ (developed and validated as de-
scribed earlier in the SIRNA study) were randomized to nasal
steroid or placebo. The primary outcome measured is asthma
controlled as measured by the asthma control test. This study
is currently ongoing and results will be reported in 2013.

How do you reduce asthma therapy for patients with asthma
well controlled on moderate dose combination inhaled
corticosteroids and long-acting beta agonists (ICS/LABA)?

Long acting beta agonist step-down study (LASST)

Current asthma guidelines recommend stepping down therapy
when asthma is controlled for at least three months. When
mild asthma is controlled, ICS can often be reduced by 50 %,
but reducing therapy is less successful with rapid ICS tapering
and for moderate-to-severe disease [35–38]. The optimum
approach to reducing treatment for patients with asthma trea-
ted with ICS/LABA is not clear and is a key question for
practitioners caring for patients with moderate to severe per-
sistent asthma, especially in the light of the ongoing contro-
versy regarding LABA safety. The ALA-ACRC recently
embarked on a 56-week multi-center, prospective, random-
ized, three-arm parallel group comparative effectiveness trial
comparing three approaches to managing patients with well-
controlled asthma on combination ICS/LABA. In this study,
adults and children on moderate dose ICS/LABA were ran-
domized to reduction of ICS dose and continuation of LABA,
continuation of same dose of ICS and discontinuation of

LABA, or continuation of stable dose ICS/LABA. The pri-
mary outcome is treatment failure, a composite score based on
symptoms, lung function, and exacerbations requiring oral
corticosteroids. The LASST trial was designed with clinically
relevant primary outcomes and longer-term follow-up after
reduction of asthma treatment to provide definitive evidence
to guide clinicians on how to safely minimize medication in
patients with moderate to severe asthma.

Does treatment of patients with uncontrolled asthma
with continuous positive airway pressure (CPAP)
but without significant sleep apnea improve airway
hyperreactivity?

The effect of positive airway pressure on reducing airway
reactivity in patients with asthma (CPAP)

Alternative, non-pharmacological, approaches to treatment
of asthma could reduce the morbidity and costs associated
with asthma treatment. One of the cardinal features of asth-
ma is bronchial hyperreactivity, the tendency of airways to
constrict in response to specific stimuli. In experimental
models, airway hyperreactivity can be induced by preven-
tion of stretching of airway smooth muscle and reduced
airway tone may be associated with hyperreactivity [39,
40]. During sleep, there is loss of the ability to take a deep
inspiration that also may contribute to a loss of protective
airway dilation and contribute to nocturnal asthma symp-
toms common in uncontrolled asthma [41]. Several animal
studies and small preliminary human studies of the short-
term use of CPAP suggest that its use may reduce bronchial
hyperreactivity in asthma. [42–44]. These preliminary data
suggest a need for further evaluation of CPAP as a treatment
for asthma. In a recently launched ACRC study, patients
with asthma will be randomized to one of two levels (5 or
10 cm H2O) of CPAP at night, and another group will
receive “sham” CPAP. The study will evaluate whether
treatment for 12 weeks with nocturnal CPAP will reduce
airway hyperreactivity as measured by methacholine chal-
lenge for patients with asthma. It will also assess whether
nocturnal CPAP treatment will improve asthma symptoms
and will be tolerated by patients with asthma. The results of
the study will determine whether further evaluation of CPAP
as an asthma treatment is warranted.

Why has the ACRC been successful?

The success the ALA-ACRC network is a result of several
factors. First and foremost is the willingness of the ALA to
envisage and support the overall mission of the network
while enabling the investigators to develop and champion
the individual studies. Because many trials need as long as
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5–8 years from study concept to completion, the long-term
core support from ALA of a large number of centers pro-
vides the stable funding stream that is essential for recruit-
ment of the large numbers of patients needed to definitively
establish whether some widely used asthma treatments are
beneficial or ineffective. Second, the ACRC is a model of
how collaborative efforts of the non-profit ALA and the
government-supported NHLBI joined by support from the
pharmaceutical industry can efficiently and effectively de-
liver high-quality clinical research for a targeted disease.
Although the funding models may differ from trial to trial,
the basic approach is that the ALA provides core funds for
support of the investigators and key clinical staff. The NIH-
NHLBI provides scientific merit review and support for
costs of conducting the trials under a cooperative agreement
mechanism. Private industry provides support by contribut-
ing drugs and devices either at no cost or at discount. The
Data Coordinating Center is jointly supported by ALA
funding as well as NIH-NHLBI funding under cooperative
agreements and grants. Third, ACRC have been able to
manage an active pipeline of ideas for new studies and
maintain our focus on comparative effectiveness trials, i.e.,
those that provide direct comparisons of treatment strategies
in diverse groups of patients. Wide distribution of the cen-
ters across the nation enabled ACRC to engage diverse
group of patients with asthma, including minorities. Further-
more, engaging the unique intellectual capital and scientific
resources available from each of the network centers has
been a key component of the success thus far. Finally, the
network has benefited by encouraging mentorship of youn-
ger investigators who have contributed significantly to the
productivity of the group.

Conclusion

ALA-ACRC is one of the largest asthma clinical networks
in the United States and has successfully completed eight
clinical studies in asthma since 1999. The results from these
studies have had a direct effect on the clinical management
of patients with asthma. Two studies are currently approaching
completion and two studies are currently starting that we
expect to answer important questions in asthma care and
hopefully have a significant effect on the direct day-to-day
management of patients with asthma.
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