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The Inhaled Steroid Treatment As Regular Therapy in Early
Asthma (START) study 5-year follow-up: Effectiveness of
early intervention with budesonide in mild persistent

asthma

William W. Busse, MD,? Sgren Pedersen, MD,” Romain A. Pauwels, MD,*+ Wan C. Tan, MD,? Yu-Zhi Chen, MD,®
Carl Johan Lamm, PhD,f and Paul M. O’Byrne, MD,? on behalf of the START Investigators Group Madison, Wis, Kolding,

Denmark, Ghent, Belgium, Singapore, Vancouver, British Columbia, Canada, Beijing, China, Lund, Sweden, and Hamilton,

Ontario, Canada

Background: The Inhaled Steroid Treatment as Regular
Therapy in Early Asthma (START) study enrolled 7241 patients
aged 5 to 66 years with recent-onset, mild persistent asthma to
assess early intervention with the inhaled corticosteroid
budesonide on long-term asthma control.

Objective: The open-label phase of the START study was
included to determine the effect on lung function and asthma
control of adding budesonide to the reference group patients
who had not initially received inhaled corticosteroids.
Methods: Patients were randomized to double-blind treatment
with budesonide, 200 pg (those aged <11 years) or 400 g once
daily, or placebo plus the usual asthma therapy for 3 years, after
which all patients received 2 years of open-label treatment with
budesonide once daily.

Results: During the full 5-year study period, postbronchodilator
FEV, percent predicted decreased, irrespective of randomized
treatment during the double-blind phase, by an average of 2.22%
(SE, 0.15%). However, patients with inhaled budesonide in the
double-blind phase had a significantly lower risk (odds ratio, 0.61;

From “the University of Wisconsin Medical School, Madison; °the University of South-
ern Denmark, Kolding Hospital; “Ghent University Hospital; ‘the National University
of Singapore, and St Paul’s Hospital, University of British Columbia, Vancouver; °the
Capital Institute of Pediatrics, Beijing; AstraZeneca Research and Development,
Lund; and *McMaster University, Hamilton.

TDeceased.

Supported by AstraZeneca, Lund, Sweden.

Disclosure of potential conflict of interest: W. W. Busse has consulting arrangements with
Wyeth, Isis, CV Therapeutics, Pfizer, Amgen, Genentech, and Abbott; has received
research support from Novartis, Centocor, MedImmune, and GlaxoSmithKline; and is
on the speakers’ bureau for Novartis, Merck, AstraZeneca, and GlaxoSmithKline.
S. Pedersen has consulting arrangements with GlaxoSmithKline, Nycomed, and
NeoLab and has received research support from AstraZeneca and GlaxoSmithKline.
W. C. Tan was on the advisory board for GlaxoSmithKline, has received money for
lectures from AstraZeneca, and has received research support from GlaxoSmithKline,
AstraZeneca, and Boehringer Ingelheim. C. J. Lamm is employed by and takes partin a
profit-sharing program at AstraZeneca. P. M. O’Byrne is on the advisory board for
AstraZeneca, GlaxoSmithKline, and Merck and has received research support from
AstraZeneca, Wyeth, Alexion, Genentech, Merck, and MedImmune. Y.-Z. Chen has
declared that she has no conflict of interest.

Received for publication October 2, 2007; revised February 1, 2008; accepted for
publication February 7, 2008.

Reprint requests: William W. Busse, MD, Department of Medicine, University of
Wisconsin School of Medicine and Public Health, J5/219 CSC, Box 2454, 600 Highland
Ave, Madison, WI 53792. E-mail: wwb@medicine.wisc.edu.

0091-6749/$34.00

© 2008 American Academy of Allergy, Asthma & Immunology

doi:10.1016/j.jaci.2008.02.029

P <.001) of a severe asthma-related event during the full 5-year
study period than those in the reference group. Moreover,
patients in the reference group used more additional asthma
medications during both the open-label and double-blind phases.
Conclusions: In mild persistent asthma early intervention with
inhaled budesonide was associated with improved asthma
control and less additional asthma medication use. (J Allergy
Clin Immunol EEEE;EEN:  NN-NEN,)

Key words: Mild persistent asthma, recent-onset asthma, budeso-
nide dry-powder inhaler, inhaled corticosteroid

Asthmatic patients with mild persistent disease can experience
considerable asthma-related morbidity'™ and even mortality.>
Guidelines recommend inhaled corticosteroids (ICSs) as the pre-
ferred initial choice of anti-inflammatory therapy in patients with
persistent asthma’® based on gain of greater asthma control
(ie, reduced current impairments), decreased exacerbations (di-
minishing future risks), and improved quality of life.** Previous
studies have also suggested that early intervention with ICSs in
newly diagnosed asthma might reduce other aspects of future
risks, including the degree of progressive loss of lung function
that can occur in asthma” and the influence of the overall treatment
response.lo'12 The 5-year Inhaled Steroid Treatment as Regular
Therapy in Early Asthma (START) study was designed to deter-
mine the potential long-term effectiveness of early intervention
with ICSs in adults and children with mild persistent disease of
less than 2 years’ duration. In the initial phase of this study, pa-
tients were randomized to a 3-year double-blind treatment period
with either budesonide, 400 wg (200 g for children aged <11
years) administered once daily through a dry-powder inhaler (Pul-
micort Turbuhaler; AstraZeneca Research and Development,
Lund, Sweden), or placebo through a Turbuhaler.! In addition to
the blinded therapy, the managing physician could add other
asthma therapy, including the introduction of ICSs to achieve
asthma control. This approach to treatment was implemented to
ensure asthma control and thus greater patient retention over the
duration of the study.’ 3 The primary outcome variable of the dou-
ble-blind phase of the START study was the time to the first severe
asthma-related event (SARE)."® In the double-blind phase of the
START study, patients who received budesonide had a significant
reduction in asthma exacerbations requiring systemic corticoste-
roids, a longer time to the first SARE, and less of a decrease in
prebronchodilator and postbronchodilator FEV; values.'
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Abbreviations used
CAMP: Childhood Asthma Management Program
ICS: Inhaled corticosteroid
OR: Odds ratio
PEAK: Prevention of Early Asthma in Kids
SARE: Severe asthma-related event
START: Inhaled Steroid Treatment As Regular Therapy in
Early Asthma

This double-blind phase of the START study was followed by 2
years of open-label treatment, during which all patients received
budesonide once daily, as well as continuing their usual asthma
therapy received to this point. Throughout the study, the use of
this additional asthma therapy was recorded. The primary
outcome variable of the full 5-year study period was the change
from baseline in postbronchodilator percent predicted FEV;. Sec-
ondary outcome variables were the change in prebronchodilator
percent predicted FEV;, the number of SAREs, change in
asthma-related symptoms, and use of concomitant asthma medi-
cation to achieve asthma control. This article reports the results of
the full 5-year study period. Some of the findings have been pre-
viously reported in the form of an abstract.

METHODS

Study population

The START study (AstraZeneca Study SD-004-0111) has been described
in detail elsewhere.”'* Briefly, patients aged 5 to 66 years with recent-onset,
mild persistent asthma were enrolled from 499 sites in 32 countries. These pa-
tients met the criteria for mild persistent asthma as noted in the US guidelines.”
Eligible patients had asthma symptoms at least weekly, but not daily, in the
3 months before enrollment. Patients also had reversible airway obstruction,
demonstrated by an increase in FEV, of greater than 12% after the use of a
short-acting (3,-adrenergic agonist, a decrease in FEV of greater than 15% af-
ter exercise challenge, or variation of greater than 15% between the 2 highest
and 2 lowest peak expiratory flow rates in 14 days. The onset of asthma must
have been within 2 years of enrollment, and patients could not have had greater
than 30 days of inhaled or oral corticosteroid treatment or more than 1 depot
corticosteroid injection per year."'?

Procedures

Patients completing the 3-year double-blind phase of the study were
switched to open-label treatment with once-daily budesonide (200 pg for
patients aged <11 years at study entry and 400 g for patients aged >11 years
at entry study) plus the usual asthma therapy for the final 2 years of the study
(Fig 1). Budesonide was given once per day based on evidence that equiva-
lence is seen with daily and twice-daily administration.'*'® The budesonide
group was comprised of those patients who were initially randomized to dou-
ble-blind treatment with budesonide (years 1-3), and the reference group con-
sisted of those patients who received regular treatment with budesonide only
during the open-label phase of the study (years 4 and 5). Patients recorded de-
tails of asthma-related events, use of additional asthma medications, asthma
symptoms, restrictions in daily activities, and sleep problems caused by
asthma between scheduled clinic visits.'> A SARE was defined as an event re-
quiring hospitalization or emergency treatment because of worsening of
asthma or death from asthma. Emergency treatment was defined as treatment
of acute airway obstruction with systemic glucocorticosteroids and nebulized
or parenteral bronchodilators administered in a health care facility. Follow-up
visits were scheduled every 3 months (*14 days) for patient evaluation and
data collection.'® During the study, patients recorded details in a notebook
of asthma-related events, as well as asthma control between scheduled visits.
These assessments were noted, assessed, and graded by investigators at each
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FIG 1. Study design. Patients were randomized to double-blind treatment
with inhaled budesonide, 200 png (aged <11 years) or 400 pg once daily
through a Turbuhaler, or placebo plus usual asthma therapy for 3 years.
After 3 years, all patients received 2 years of open-label treatment with
inhaled budesonide once daily plus usual asthma therapy.

scheduled visit. Patients were also asked about use of medications since their
last visit, the presence of asthma symptoms, the number of asthma-free days,
and the number of days in the previous 2 weeks in which their lives had been
restricted by asthma symptoms. Changes in concurrent medications, including
inhaled or systemic glucocorticosteroids, could be made if an investigator
judged this necessary to achieve asthma control. Serious adverse events
were collected from spontaneous reports and by questioning at each clinic visit
during the open-label phase of the study.

Statistical analysis

The primary efficacy variable for the full 5-year study period was the
change from baseline in postbronchodilator FEV, percent predicted. Assum-
ing 1800 patients per treatment group and an SD of change from baseline in
postbronchodilator FEV; percent predicted of 10%, a difference between
treatment groups of 1.2% in this variable would be detected with a power of
95% at a significance level (2-sided) of 5%. Change in postbronchodilator
and prebronchodilator FEV, percent predicted over the full 5-year study pe-
riod was estimated by using a linear mixed model, including as covariates
the randomized treatment, the baseline value, time since the start of the
open-label phase, and the interaction between treatment and time. All data as-
sessed in the open-label phase were used, and therefore results are based on
both noncompleters and completers of the open-label phase. For comparabil-
ity with results on lung function in the START study published earlier, all es-
timates reported in Tables IV and V are adjusted to the overall (for all patients
in the START study) mean baseline level of postbronchodilator or prebroncho-
dilator FEV| percent predicted. The same analysis model was used for all pa-
tients (overall) and separately for each age-by-sex stratum and for the stratum
of adults (age >18 years) ignoring sex.

Treatment groups were compared regarding the risk of having 1 or more
SARESs in terms of odds ratios (ORs) unadjusted for time in study. The OR was
computed separately for the full study period, the double-blind phase, and the
open-label phase, using all patients available in the study or in a certain study
phase. SAS version 8.2 (SAS Institute, Inc, Cary, NC) was the software used
for statistical analysis.'”

Role of the funding source

The study was funded through a contract from AstraZeneca Research
and Development. The sponsors of the study had no role in the study design, the
planning of the data analysis, and the interpretation of the results, with the
exception of the company coauthors, who participated in all aspects of the study.
The study was performed by the clinical investigators (listed in the Appendix)
and monitors, employed by the sponsor, who collected the data. All investigators
had free and unlimited access to the raw data and the statistical reports. Staff of
the sponsor reviewed the various drafts of the manuscript and made editing sug-
gestions. The authors made final decisions on all aspects of the manuscript.
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TABLE I. Demographic characteristics at baseline (start of the
double-blind phase)

Budesonide Reference
(n = 2604) (n = 2542)
Age-by-sex stratum, n (%)
5-10 y, female 317 (12.2) 323 (12.7)
Male 497 (19.1) 463 (18.2)
11-17 y, female 209 (8.0) 209 (8.2)
Male 231 (8.9) 202 (8.0)
18-66 y, female 856 (32.9) 808 (31.8)
Male 494 (19.0) 537 (21.1)
Race, n (%)
White 1629 (62.6) 1612 (63.4)
Black 21 (0.80) 25 (1.0)
Asian 831 (31.9) 792 (31.2)
Other 123 (4.7) 113 (4.4)
Smoking status, n (%)
Nonsmoker 1359 (52.2) 1281 (50.4)
Passive smoker 778 (29.9) 803 (31.6)
Exsmoker 205 (7.9) 216 (8.5)
Active smoker 262 (10.1) 242 (9.5)

Only patients entered into the open-label phase are shown.

TABLE Il. Postbronchodilator percent predicted FEV, at baseline
(B1)

Budesonide Reference
BI-1 BI-2 BI-1 BI-2

Overall 96.7 (12.1) 95.0 (12.8) 96.5 (12.3) 93.9 (13.5)
Age-by-sex stratum

5-10 y, female 97.1 (11.7) 96.0 (12.3) 96.7 (12.7) 95.5 (12.6)

Male 95.5(12.8) 939 (11.4) 95.5 (11.0) 93.2 (12.2)

11-17 y, female  97.8 (12.2) 96.6 (12.4) 96.6 (11.6) 96.5 (11.5)

Male 94.7 (11.6) 95.3 (12.5) 93.6 (11.0) 94.7 (12.4)

18-66 y, female 98.1 (12.1) 96.2 (13.3) 98.0 (12.8) 94.7 (14.7)

Male 95.6 (11.4) 924 (13.6) 96.1 (12.6) 91.1 (14.0)

Only patients entered into the open-label phase are shown. Data are presented as
means (SD) at BI-1 (ie, the start of the double-blind phase or BI-2 (ie, the start of the
open-label phase).

RESULTS
Study population

In the 2-year open-label phase 5146 patients received regular
treatment with budesonide, either as a continuation from the
double-blind phase or as an addition during the open-label phase.
Of these patients, 2604 had been previously randomized to
double-blind treatment with budesonide (budesonide group), and
2542 had been randomized to placebo (reference group; Fig 2).
Patient demographics at baseline (start of the double-blind phase)
were similar in the budesonide and reference groups (Table I).

For patients entering the open-label phase, retention was
higher than 90% in both treatment groups (Fig 2). Few patients
in either group discontinued participation because of adverse
events or worsening asthma. Most patient discontinuations were
due to relocation, personal reasons, withdrawn consent, or loss
to follow-up.

Lung function measurements
Both the prebronchodilator and postbronchodilator percent
predicted FEV | values at baseline were similar in the budesonide
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TABLE lll. Prebronchodilator percent predicted FEV, at baseline

Budesonide Reference
BI-1 BI-2 BI-1 BI-2

Overall 86.8 (13.4) 90.2 (13.7) 86.4 (13.8) 88.2 (14.3)
Age-by-sex stratum

5-10 y, female 85.8 (12.6) 91.6 12.5) 86.8 (13.3) 90.3 (13.3)

Male 84.8 (12.7) 88.6 (12.3) 84.6 (11.9) 87.3 (12.8)

11-17 y, female  89.7 (13.5) 92.8 (13.9) 88.4 (13.0) 91.4 (12.6)

Male 85.9 (13.0) 90.5 (12.5) 84.2 (12.1) 89.0 (12.9)

18-66 y, female 88.7 (13.7) 91.7 (14.4) 88.3 (13.7) 89.0 (15.7)

Male 85.3 (13.4) 87.1 (14.6) 86.6 (13.9) 85.2(14.7)

Only patients entered into the open-label phase are shown. Data are presented as
means (SD) at BI-1 (ie, the start of the double-blind phase) or BI-2 (ie, the start of the
open-label phase).

TABLE IV. Change in postbronchodilator percent predicted FEV,
over the study

Budesonide  Reference Difference

Overall
Age-by-sex stratum
5-10 y, female

—2.17 (0.21) —2.27 (0.21) 0.10 (0.30), P

74

—0.84 (0.57)  0.26 (0.56) —1.10 (0.80), P = .17

Male —2.28 (0.46) —1.96 (0.48) —0.32 (0.66), P = .63
11-17 y, female —1.46 (0.64) —0.50 (0.63) —0.95 (0.89), P = .29
Male —0.42 (0.70)  0.51 (0.74) —0.93 (1.01), P = .36
18-66 y, female —1.89 (0.38) —3.04 (0.39) 1.15 (0.54), P = .034
Male —4.73 (0.49) —4.91 (0.47) 0.18 (0.67), P = .79
Both sexes —2.96 (0.30) —3.81 (0.30) 0.85 (0.42), P = .044

Only patients entered into the open-label phase are shown. Data are presented as
means (SEs) of the 5-year change estimated by means of mixed model analysis.

and reference groups but differed between age-by-sex strata
(Tables II and III). In all age groups mean values of percent pre-
dicted FEV, were higher in female than in male patients. At the
end of the open-label phase, the overall (mean values over all
patients) significant differences between treatment groups that
existed in postbronchodilator and prebronchodilator percent
predicted FEV during the double-blind phase were lost, as shown
in Fig 3. However, results in different age-by-sex strata were not
homogeneous (Table IV and V).

During the full 5-year study period, the postbronchodilator
percent predicted FEV; decreased, irrespective of randomized
treatment during the double-blind phase (P =.74), by an average
of 2.22%. However, in adults (age >18 years), ignoring sex, there
was a statistically significant treatment difference of 0.85% (P =
.044) in favor of budesonide (Table IV).

During the full 5-year study period, prebronchodilator percent
predicted FEV, increased, irrespective of randomized treatment
during the double-blind phase (P = .20), by an average of
3.24%. The increase was more pronounced in the pediatric age
groups (age <18 years) than in adults. In adults, ignoring sex, a
statistically significant treatment difference of 1.21% (P =
.018) in favor of budesonide was seen between the 2 treatment
groups (Table V).

In adults, ignoring sex, half the treatment effect of budesonide
on lung function (postbronchodilator and prebronchodilator per-
cent predicted FEV) remained at the end of the 5-year study
period (51% on postbronchodilator FEV, percent predicted and
48% on prebronchodilator FEV| percent predicted).
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TABLE V. Change in prebronchodilator percent predicted FEV,
over the study

Budesonide Reference Difference
Overall 3.47 (0.25) 3.01 (0.25) 0.46 (0.35), P = .20
Age-by-sex stratum
5-10 y, female 5.21 (0.64) 5.32 (0.64) —0.12 (0.90), P = .90
Male 3.60 (0.52) 4.31 (0.54) —0.71 (0.75), P = .35
11-17 y, female  4.27 (0.79) 4.30 (0.78) —0.03 (1.10), P = .98
Male 4.60 (0.81) 492 (0.85) —0.32 (1.17), P =.79
18-66 y, female  3.60 (0.45) 2.32 (0.46) 1.27 (0.64), P = .046
Male 0.80 (0.60) —0.09 (0.58) 0.90 (0.84), P = .29
Both sexes 2.57 (0.36) 1.36 (0.36) 1.21 (0.51), P = .018

Only patients entered into the open-label phase are shown. Data are presented as
means (SEs) of the 5-year change estimated by means of mixed model analysis.

SAREs

The incidence rate of SAREs decreased in each group over the
5-year treatment period (Fig 4). During the 3-year double-blind
phase, 315 patients (117 in the budesonide group and 198 in the
reference group) experienced 1 or more SAREs, with the risk be-
ing significantly lower in the budesonide group than in the refer-
ence group (OR, 0.57; P <.001). Excluding the 315 patients, 30
patients (16 in the budesonide group and 14 in the reference group)
experienced 1 or more SARESs during the 2-year open-label phase,
with the risk being similar in the 2 treatment groups (OR, 1.12;
P =.76). The cumulative risk of having 1 or more SAREs during
the full 5 years of START was significantly lower in the budeso-
nide group than in the reference group (OR, 0.61; P <.001).

Asthma control and use of additional therapy

The reductions in the percentages of patients with symptoms,
restrictions in normal activities, and sleep problems caused by
asthma from baseline to the end of the double-blind treatment
phase were maintained or further improved during the subsequent
2 years of open-label budesonide treatment. Between-group
differences, which existed during the double-blind phase, were,
however, no longer statistically significant during the open-label
phase. The percentage of symptom-free days increased among
patients in both treatment groups throughout the 5-year study
period (Fig 5), and the differences between groups were no longer
significant during the open-label phase.

Patients who received budesonide during the double-blind
treatment phase used significantly less additional asthma medi-
cation during the open-label treatment phase. Significantly fewer
patients in the budesonide group required additional ICSs (10.4%
vs 14.6%, P <.001), long-acting 3,-adrenergic agonists (6.3% vs
9.3%, P <.001), and cromones (0.9% vs 2.1%, P = .003) in addi-
tion to their budesonide treatment by year 5 (Table VI). Thus to
achieve a similar level of control of asthma between the budeso-
nide-treated and reference groups, a greater frequency of amounts
of medication was required by the reference group.

Serious adverse events

Budesonide was well tolerated throughout the study, with no
new or unexpected safety findings evident at 5 versus 3 years of
budesonide treatment. Worsening asthma, accident, fracture,
appendicitis, and pneumonia were the most frequently reported
serious adverse events during both the double-blind and open-
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label treatment phases. Fewer serious adverse events and discon-
tinuations caused by adverse events were reported during the
2-year open-label phase compared with during the 3-year double-
blind phase.

DISCUSSION

Because of a rapid catch-up in lung function values in the
reference group during the open-label phase of the START study,
there was no significant overall difference between treatment
groups in the 5-year change from baseline, either in the
postbronchodilator or prebronchodilator FEV percent predicted
values. However, in adults (age >18 years) nearly half the treat-
ment effect of budesonide on lung function attained in the dou-
ble-blind phase of the START study still remained at the end of
the 5-year study period. This finding in adults is consistent with
a number of observational studies that have indicated that a delay
in the initiation of ICSs in asthmatic patients is associated with a
lower postbronchodilator FEV. 18-20 Moreover, some studies also
reported this benefit in children. 1021 The Jatter was not seen in the
present study. The reasons for this difference are not obvious, but
the severity of asthma in the children in the study by Agertoft and
Pedersen'’ seemed to be somewhat greater than that of the chil-
dren in the present study.

In the 3-year double-blind phase of the START study, treatment
with budesonide significantly improved asthma control, as dem-
onstrated by a reduction in SAREs, breakthrough symptoms,
sleep disturbances, and activity limitations.! The effects on
asthma control in the open-label phase of the START study
yielded 3 important findings. First, asthma control, as reflected
in features of current impairments, was maintained or improved
in patients randomized to early budesonide intervention. Second,
the introduction of open-label budesonide after 3 years of usual
asthma therapy resulted in a “catch-up” in asthma control in
the reference group. Third, a greater proportion of patients in
the reference group required significantly more additional asthma
medication (ICSs other than budesonide, long-acting 3,-adrener-
gic agonists, and cromones) to achieve the same level of asthma
control during years 4 and 5 of the study.

During both the double-blind and open-label phases of the
START study, physicians were instructed to constantly tailor
additional asthma medications to achieve clinical control of the
disease, which was assessed based on symptoms, medication use,
the number of asthma-free days, and the number of days in the
previous 2 weeks their lives had been restricted by asthma
symptoms. When the use of additional medications was evalu-
ated, it appeared that these instructions were followed. Thus the
use of cromones decreased and the use of long-acting 3,-adrener-
gic agonists increased with time in both treatment groups. More-
over, the use of inhaled and oral corticosteroids was reduced in
both groups during open-label treatment. These findings make
it unlikely that differences in the use of additional asthma medi-
cations between the groups were merely due to a lack of treatment
tailoring during the open-label phase.

A diminished response to ICS therapy in the patients with a
delayed initiation of budesonide could be another possible expla-
nation for our findings. This has been reported in a previous study,
which evaluated the benefit of early versus late intervention with
budesonide administered over 5 years in patients with mild or
moderate persistent asthma.?” In this study patients with asthma of
less than 2 years’ duration had their symptoms controlled on a
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5,155 patients completed
3-year double-blind treatment

5,146 patients received
open-label budesonide

Budesonide group
n=2,604

!

209 Discontinuations

— 7 due to adverse events

— 2 due to worsening
asthma

— 25 were lost to follow-up

— 86 withdrew consent

— 22 were non-compliant
with the protocol

— 8 became pregnant

— 59 moved or had other
personal reasons

2,395 completed all
5 years

Reference group
n=2,542

|

|

225 Discontinuations

— 13 due to adverse events

— 1 due to worsening
asthma

— 39 were lost to follow-up

— 80 withdrew consent

— 31 were non-compliant
with the protocol

— 9 became pregnant

— 52 moved or had other
personal reasons

2,317 completed all
5 years

FIG 2. Patient disposition during the 2-year open-label phase of the study. The number of patients who

received double-blind treatment was 7221.
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FIG 3. Mean postbronchodilator (A) and prebronchodilator (B) percent pre-
dicted FEV,; among patients in the budesonide and reference groups com-
pleting all 5 years of the study.

lower dose of budesonide and used less additional asthma medica-
tions, including long-acting [3,-adrenergic agonists, to maintain
asthma control than patients with a median asthma duration of
more than 5 years before treatment initiation.

The clinical benefits of regular treatment with low-dose ICSs in
patients with mild persistent asthma have also been assessed in
the Childhood Asthma Management Program (CAMP) study.”
However, this study was not an early-intervention study because
patients in the CAMP study had a mean asthma duration of more
than 5 years. The CAMP study treated children from 5 to 12 years
of age with low-dose inhaled budesonide, nedocromil, or placebo
for at least 4 years. The results from the CAMP study did not
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2 s
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FIG 4. Cumulative probability of having a first SARE. The curves are based
on life-table estimates (interval width, 0.25 years) by using all patients
entered into the study. The number of patients at risk in the budesonide
(Reference) group is 3597 (3568) at time 0, 2613 (2486) at time 2.50 years,
and 2337 (2195) at time 4.50 years.
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FIG 5. Mean percentage of symptom-free days (SFDs) among patients in
the budesonide and reference groups completing all 5 years of the study.

demonstrate any difference in the postbronchodilator FEV,
between treatments but did demonstrate that treatment with ICSs
significantly improved airway responsiveness to methacholine,
as well as resulting in fewer hospitalizations, fewer urgent visits
to a caregiver, fewer courses of prednisone, and a smaller percent-
age of days on which additional asthma medications were needed.
This study is consistent with the results of the START study and
suggests an important clinical benefit of low-dose ICSs for patients
with mild persistent asthma.
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TABLE VI. Percentage of patients using additional asthma medications
Budesonide (n = 2604) Reference (n = 2542)

Year 4 Year 5 Year 4 Year 5 P value*
Inhaled corticosteroids 11.1 10.4 16.3 14.6 <.001
Oral/systemic corticosteroids 1.5 0.9 1.5 0.7 .79
Short-acting ,-adrenergic agonists 61.8 60.3 63.8 62.2 17
Long-acting (3,-adrenergic agonists 5.4 6.3 8.5 9.3 <.001
Xanthines 2.9 2.5 3.3 2.2 1.00
Cromones 1.5 0.9 2.6 2.1 .003
Leukotriene modifiers 1.3 14 1.5 1.4 .90
Other 5.2 5.3 54 5.2 1.00

Only patients entered into the open-label phase are shown. Data are calculated for the 6 weeks before each time point.
*Budesonide versus reference therapy. P values refer to the average percentages for years 4 and 5.
fIncludes inhaled corticosteroids other than budesonide, as well as budesonide over the prescribed dose.

Guilbert et al** recently reported on their observations in the

Prevention of Early Asthma in Kids (PEAK) study, which was
designed to determine whether early introduction of ICSs for
2 years would have a sustained effect on asthma control after dis-
continuation of treatment. In contrast to the START cohort, which
had early onset but well-defined characteristics of asthma, the
PEAK population was younger, 2 to 3 years of age, and two thirds
had 1 or more visits to an emergency department for an asthma
exacerbation. The 285 enrolled participants received either pla-
cebo or inhaled fluticasone, 88 g twice daily, for 2 years. After
2 years of treatment, there was no change in the development of
asthma symptoms in the following 12-month period. However,
during the 2 years of active treatment, inhaled fluticasone reduced
the need for systemic corticosteroids for an exacerbation,
decreased montelukast use for greater than 2 months, and resulted
in less supplemental use of fluticasone. Although the design,
objective, and ages of treatment were distinct from the population
in the START study, participants in the PEAK study had improved
asthma control while taking corticosteroids and, in this sense,
parallel the benefits associated with ICS use.

In conclusion, results from the START study support current
guideline recommendations for the daily use of ICS therapy in
adults and children with mild persistent asthma. The results from
the START study also indicate that early intervention with ICSs
improves overall treatment effectiveness and reduces the need for
additional medication required to maintain asthma control. These
findings thus support the recommendations of the recently
released “US guidelines for the diagnosis and management of
asthma” that ICS use in patients with recent-onset, mild persistent
asthma will achieve control of features of current impairment and
future risks.’

We thank Leslie Sell, PhD, for her assistance in the preparation of this
manuscript.

Clinical implications: Although early intervention with ICSs
did not affect lung function, this approach can lead to improved

asthma control and result in the need for less additional
medication.
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APPENDIX
START Safety Committee

A. Sheffer (Boston, Mass [Chairman]); A. Woolcock (Sydney,
Australia); P. Diaz (Santiago, Chile); M. Silverman, (Leicester,
United Kingdom); B. Lindmark (Lund, Sweden [nonvoting
member]).

START investigators (and numbers of patients
recruited) by country
Western and Central Europe

Austria (88)—Josef Eckmayr, Josef Riedler, Gert Wurzinger,
Giinter Ott, Jasminka Zarkovic, Andrea Schulheim, Manfred
Gotz, Herwig Schinko, Ingrid Thomiiller.

Belgium (223)—Wilfried de Backer, Hugo van Bever, Geert
Verleden, Christiane de Boeck, Joseph Aumann, Walter Vincken,
Isidor Dab, Paul de Vuyst, Marc de Jonghe, Georges Casimir, Guy
Joos, Frans de Baets, Yves Bogaerts, Jean-Luc Halloy, Pierre
Bartsch, Georges Casimir, Jacques Thiriaux.

Czech Republic (226)—Petr Pohunek, Ondrej Rybnicek, Olga
Skopkové, Ludmila Pavellfové, Pavel Broz, Eva Ohnutkova, Bro-
nislava Novotna, Jifi Baly, Irena Krémova, Zuzana Kuralova,
Tomas Ko¢i, Helena Honomichlovd, Viktor Kasak, Petr Panzner,
Vladimir Vondra, Jaroslava Némeckova, Ester Seberova, Tomas
Sykora, Vit Petra, Jarmila Turzikova.

Denmark (97)—Torben Sorensen, Steen Neldam, Jorgen Peter
Jensenius Kludt, Ulrik Bo Hansen, Thorkild Knudsen, Paul
Jorgen Schultz, Dan Rost, Flemming Jensen.

Finland (218)—Vuokko Kinnula, Pekka Saarelainen, Mirja
Eho-Remes, Erkka Valovirta, Kari KK Venho, Eeva Kokko,
Markku Jdrvinen, Tuula Toljamo, Antti Taivainen, Tuomo
Kava, Jaakko Herrala, Anna-Leena Kuusela, Pertti Nordgren,
Pirkko Syvénen.

France (121)—Philippe Godard, Patrick Rufin, Michel Anton,
Jean-Pierre Aubert, Martine Grosclaude, Christian Brambilla,
Patrick Archaud, Jean-Lousi Racineux, Jean-Francois Muir,
Marc Albertini, Pascal Le Roux, Alain Simmons.

Germany (342)—Brigitte Bartuschka, Andrea von Berg,
Volker Bergmann, Johannes Berns, Adelheid Bisping-Arnold,
Hans-Christian Blum, G Garanin, Oswald-Jorg Briickner, Peter
Burbach, H Sudhoff, Michael Feldmann, Tibor Schmoller,
Hans-Werner Wozny, Reiner Galaske, Michael Huptas, Johannes
Kaecke, Volker Kocher, Marianne Laule-Peschel, Eckart Lohr,
Johanna Goldberg, Torsten Drescher, Wolfgang Reeh, Uta Rabe,
Lothar Rehn, Norbert-Klemens Scheffler, Karl-Otto Steinmetz,
Peter-Michael Stutz, Hans-Henning Weber, Claus Uhde, Rolf
Ullner, Harald Vehar, Jansminka Zarkovic, Ernst-Ulrich Krohn.

Hungary (226)—Marta Orosz, Agnes Devai, Gabor Uher-
eczky, Katalin Rajkay, Ferenc Gonczi, Erzsebet Gyori, Gergely
Dobra, Katalin Puha, Zsuzsanna Sztancsik, Katalin GOmori,
Tamas Dolinay, Istvan Bittera, Szvetlana Palinkasi, Zsuzsanna
Cseke, Marta Bisits.
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Norway (128)—Ditlef Bjamer, Jan Ivar Holme, Arnulf Lang-
hammer, Kristin Hunstad, Jens Harald Holmboe, Erik Grangard,
Dag Asting Solberg, Thor Arne Gronnerod, May-Britt Salko-
witsch, Knut Oymar, Knut Iversen.

Poland (311)—Andrzej Szczeklik, Sabina Chyrek-Borowska,
Grzegorz Mincewicz, Teresa Malaczynska, Tadeusz Latos, Krys-
tyna Obtulowicz, Andrzej Emeryk, Pawel Gorski, Dariusz
Nowak, Miroslaw Szmidt, Jerzy Alkiewicz, Grzegorz Ziolo, Leo-
nard Spychalski, Danuta Chmielewska-Szewczyk, Krystyna
Nowacka, Michal Pirozynski, Halina Prokurat, Andrzej Boznan-
ski, Jozef Malolepszy, Edmund Rogala, Jerzy Kozielski.

Sweden (120)—UIf L. Eriksson, Halina Wahlestedt, Mia Sel-
berg, Ronny Larsson, Karin Rignér, Bernt Alm, Mikael Aronsson,
Inger Winnergard, Mats Lagerwall, Ulla Martinsons, Lucy
Berlin, Barbro Rydberg.

United Kingdom (39)—David Weston, M. E. Johnson, Colin
Barrett.

Southern Europe

Greece (280)—Nikolaos Siafakas, Evangelia Mantzourani,
Dora Orphanidou, Gerorgios Trakopoulos, Spiridon Tzannes,
Vasiliki Kotsovoulou, Maria Dimadi, Anastasia Amfilochiou,
Konstantinos Priftis, Fotini Papageorgiou-Saxoni, Pandora Chris-
taki, loannis Tsanakas, Margari Paraskevi, Stavroula Bousmouki-
lia, Kostas Spiropoulos, Michael Anthrakopoulos, Christina
Roussos.

Israel (291)—Lea Bentur-Alkouby, Dov Heimer, Asher Tal,
Israel Horowitz, Ruth Soferman, Yitzhak Katz, David Stav (Stru-
har), Zeev Weiler, Haim Bibi, Menachem Rottem, Avigdor Man-
delberg, Carmi Geller, Hector Roizin, Daniel Weiler-Ravell,
Mordechai Reuben Kramer, Yehuda Schwartz.

Italy (129)—Andrea Rossi, Antonio Foresi, Carlo Giuntini,
Alberto Bisetti, Sergio Scoditti, Carmelindo Tranfa, Franco Zac-
chello, Marcello Giovannini, Attilio Boner, Maurizio Miraglia
del Giudice, Leonardo M Fabbri, Giuseppe Girbino, Giovanni
Barberio, Emanuele Cacciari.

Malta (12)—Stephen Montefort, Raymond Parascandalo.

Portugal (234)—Rui Pato, Maria de Lourdes Chieira, Celso
Moreira, D Santos Chieira, Ulisses Brito, Fernando Drummond
Borges, Ana Carvalho Marques, Maria Manuel Figueiredo, Felic-
idade Dias, Antonio Bugalho de Almeida, Jose Cesar-Ramos,
Maria Joao Valente, Jose Dias Pereira, Carlos Nunes, Maria
Felicia Riberio, Agostinho Marques, Mario Queiros Rebelo Car-
valho, Marianela Vaz de Azevedo, Antonio Ramalho de Almeida,
Jose Augusto Figueiredo Pinto, Maria De Fatima Moia Praca Ma-
tos, Abel Afonso, Jose Manuel Lopes Dos Santos.

Spain (291)—Carlos Villasante Fernandez, Isabel Cienfuegos
Agustin, Jose Maria Lobos Bejarano, Alejandro Abon Santos,
Eulalia Torrellas Font, Enric Hernandez Huet, Teresa Lopez Lor-
ente, Montserrat Mas Pujol, Aser Pena Munoz, Pere Simonet
Aineto, Santiago Bardagi Forns, Jaume Benavent 1. Areu, Pere
Casan, Jose Maria Ignacio Garcia, Aurelio Valencia Rodriguez,
Pedro A. Sanchez Segura, Rosa Sanchez Gil, Concha Pellicer Cis-
car, Javier Ferraro Garcia, Tomas Vegas Jimenez, Jose Ignacio
Sanchez Gonzalez, Fernando Quirce Andres, Tomas Amoros
Bueno, Consuelo Onrubia Baticon, Cesar Ruiz Miguel, Fernando
Duce Garcia, Hector Verea Hernando, Antolin Lopez Vina, Ra-
fael Alonso Matia, Adalberto Serrano Cumplido, Maria Camino
Martinez Andueza, Montserrat Serradell Cabra, Pedro L. Cabrera
Navarro, Felisa Alvarez Rodriguez.

North America
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Canada (114)—John H. S. Li, Daniel Landry, Dennis O’Keefe,
Bhanu F. Muram, Howard S. Conter, Douglas Tweel, Sharon D.
Peters.

United States (895)—IJeffrey Adelglass, James W. Baker,
Wiliam E. Berger, David I. Bernstein, Kathryn Vick Blake, Pamela
Amelong, Thomas B. Casale, B. Lauren Charous, Paul Chervinsky,
John J. Condemi, David Cook, Peter S. Creticos, Arthur C. de Graff
Jr, Thomas Smith, Mark Howard Ellis, Jay Grossman, Philip C.
Halverson, Stanley Galant, Helen Hollingsworth, Charles Jackson,
Robert L. Jacobs, Michael Welch, Michael J Kraemer, Jeffrey Le-
flein, Robert F. Lemanske, Myron I. Liebhaber, Richard Lockey,
Bill Kelly, Louis Mendelson, Anjuli Nayak, David S. Pearlman,
Michael Ruff, Brian Schwartz, Maryanne B. Scott, Gail G. Sha-
piro, Howard J. Silk, David P. Skoner, Stuart Stoloff, Kumar N.
Swamy, Fred M. Atkins, Stanley J. Szefler, Mark Vandewalker,
Jeffrey Wald, Steven F. Weinstein, Dennis Anthony Wong, Frank
Wau, Stanley Goldstein, Krishna C. Murthy.

Other countries

Argentina (235)—Alberto Dolmann, Ricardo Gene, Juan
Carlos Figueroa Casas, Carlos Piovano, Edgardo Segal, Ana
Maria Balanzat, Jorge Taborda, Angel Truganti, Alejandro Teper.

Australia (85)—Jason Garrood, Majorie J. E. Patel, Chris Ho-
gan, Grant Russel.

China (869)—Yuan Jue Zhu, Ling Cao, Shi-Ying Liu, Jing-Zhi
Miao, Dong-Jie Ding, Wan-zhen Yao, You-Ning Liu, Ping Chen,
Shu-Qing Kong, Lee Pang, Bin Sun, Zhong Min Li, Guo-Shun Li,
Pei Li Chen, Qing Zhu, Ting-Xi Zhang, Xing-Hai Wang, Songhua
Wei, Wei-Wu Deng, Xin Zhou, Yan Yan Ji, Wen-Tong Luo, Qiang
Li, Hui-Ru Zhu, Jin-Yun Sheng, Jia-Yong Ma, De-Ping Zhang,
Chun-Zhen Ji, Xi-Rong Xia, Zu Yi Zhang, Kai-Sheng Yin, Jiong
Yiang, Yuangui Li, Pei-Wen Tang, Fu-Guang Liu, He-Ping Wang,
Nan-Shan Zhong, Zhong-Sheng Rong, Ying-Chun Tang, Cai-
Yuan Lin, Jiu-Shan Liu, Han-Zhang Liu, Ding-Min Cai, Jia-
Cheng Yang, Qiong-Feng Ma.

Indonesia (196)—Hadiarto Mangunnegoro, Caecilia Arimah
Wijono, Nancy Hutabarat Tobing, Nastiti N. Rahajoe, Sugito,
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Eddy Surjanto, Barmawi Hisyam, Hood Alsagaff, Gunadi
Santosa.

Korea (88)—You-Young Kim, Choon-Sik Park, Mi-Kyeong
Kim, Young-Joo Cho, Dong-Chull Choi, Young-Koo Jee.

Malaysia (109)—Jai Mohan, S. Yogeswery, Swee Lan Wong,
Geok Lan Kuan, Chong Tuan Koh, Ban Seng Quah, Jessie de
Bruyne, C. K. Liam.

Mexico (310)—Mayra Mejia Avila, Francisco Cuevas, Nicolas
Chavaje, Luz Audina Mendoza Topete, Isaias Badillo, Miguel
Ponce, Javier Chan Merida, Alicia Gonzalez Espinosa, Jose
Mario Ledezma, Jose Arturo Galindo Garcia, Guadalupe Gonza-
lez Morales, Jaime Montelongo Gomez, Francisco Javier Men-
doza Martinez, Jesus Enrique Reyes Ramos, Jorge Rodriguez
Dorantes, Carlos Canseco Gonzalez, Javier Gomez Vera, Ricardo
Guido Bayardo, Alvaro Pedroza Melendez, Carlos Baez Loyola,
Miguel Angel Cruz Suérez.

Philippines (330)—Teresita de Guia, Abundio Balgos, Noel
Bautista, Tomas Realiza, Dina Diaz, Charles Yu, Jennifer Ann
Mendoza-Wi, Rene Juaneza, Roman Bigornia, Parkash Mansu-
khani, Danilo Nicolas Cacanindin.

Singapore (76)—Lee Bee Wah, Yoon Kam Hon, Ong Yong
Yau, Chay Oh Moh, Wang Yee Tang.

South Africa (227)—Yvonne D. A. Dippenaar, Dorelle L. Kirs-
ten, Enrico F. Maraschin, Mervyn S. Ossip, Sanet S. Visser,
Wynand Louw Mouton, Madeleine Mercer, Khalil M. Cassim,
Andrew H. Macleod, Eric D. Bateman, Roy Leaver, Adrian Mor-
ison, Haylene Nel, K. H. Eckart von Delft, Jan H. Vermeulen,
Eugene G. Weinberg, Rolf Johan Lund, Heinrich C. Weber.

Taiwan (78)—Sow-Hsong Kuo, Han-Pin Kuo, Jui-Long Wang,
Tzuen-Ren Hsiue, Jia-Horng Wang, Chi-Der Ching.

Thailand (233)—Mukda Vangveeravong, Chaicharn Pothira-
tana, Muthita Trakultivakorn, Aree Kongpanichkul, Bhusdee
Thamanavat, Ratanaporn Fuangtong, Somchai Suntornlohana-
kul, Praparn Youngchaiyud, Jamaree Teeratakulpisarn, Watchara
Boonsawat, Vilaiwan Viriyachaiyo, Chalerat Direkwattanachai,
Nualanong Visitsunthorn.
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