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Summary

Background—mDaily inhaled corticosteroids are an effective treatment for mild persistent
asthma, but some children have exacerbations even with good day-to-day control, and many
discontinue treatment after becoming asymptomatic. We assessed the effectiveness of an inhaled
corticosteroid (beclomethasone dipropionate) used as rescue treatment.

Methods—In this 44-week, randomised, double-blind, placebo-controlled trial we enrolled
children and adolescents with mild persistent asthma aged 5-18 years from five clinical centres in
the USA. A computer-generated randomisation sequence, stratified by clinical centre and age
group, was used to randomly assign participants to one of four treatment groups: twice daily
beclomethasone with beclomethasone plus albuterol as rescue (combined group); twice daily
beclomethasone with placebo plus albuterol as rescue (daily beclomethasone group); twice daily
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placebo with beclomethasone plus albuterol as rescue (rescue beclomethasone group); and twice
daily placebo with placebo plus albuterol as rescue (placebo group). Twice daily beclomethasone
treatment was one puff of beclomethasone (40 pg per puff) or placebo given in the morning and
evening. Rescue beclomethasone treatment was two puffs of beclomethasone or placebo for each
two puffs of albuterol (180 ug) needed for symptom relief. The primary outcome was time to first
exacerbation that required oral corticosteroids. A secondary outcome measured linear growth.
Analysis was by intention to treat. This study is registered with clinicaltrials.gov, number
NCT00394329.

Results—843 children and adolescents were enrolled into this trial, of whom 288 were assigned
to one of four treatment groups; combined (n=71), daily beclomethasone (n=72), rescue
beclomethasone (n=71), and placebo (n=74)—555 individuals were excluded during the run-in,
according to predefined criteria. Compared with the placebo group (49%, 95% CI 37-61), the
frequency of exacerbations was lower in the daily (28%, 18-40, p=0.-03), combined (31%, 21-43,
p=0-07), and rescue (35%, 24-47, p=0-07) groups. Frequency of treatment failure was 23% (95%
Cl 14-43) in the placebo group, compared with 5:6% (1-6-14) in the combined (p=0-012), 2-8%
(0-10) in the daily (p=0-009), and 8-5% (2-15) in the rescue (p=0-024) groups. Compared with the
placebo group, linear growth was 1:1 cm (SD 0-3) less in the combined and daily arms (p<0-0001),
but not the rescue group (p=0-26). Only two individuals had severe adverse events; one in the daily
beclomethasone group had viral meningitis and one in the combined group had bronchitis.

Interpretation—Children with mild persistent asthma should not be treated with rescue albuterol
alone and the most effective treatment to prevent exacerbations is daily inhaled corticosteroids.
Inhaled corticosteroids as rescue medication with albuterol might be an effective step-down
strategy for children with well controlled, mild asthma because it is more effective at reducing
exacerbations than is use of rescue albuterol alone. Use of daily inhaled corticosteroid treatment
and related side-effects such as growth impairment can therefore be avoided.

Funding—National Heart, Lung and Blood Institute.

Introduction

In children with mild persistent asthma, guidelines recommend the daily use of inhaled
corticosteroids in low doses as the preferred treatment for the control of symptoms and
asthma exacerbations.1:2 Often, parents or children have great difficulty adhering to twice
daily treatment during long asymptomatic periods, and either use inhaled corticosteroids
sparingly or interrupt treatment altogether.3 Moreover, for children whose illness is well
controlled with such treatment, no studies have established the optimum period for which
treatment should be maintained, or at which point an individual should be weaned from
treatment. Guidelines! suggest weaning or withdrawal (step-down) of treatment after asthma
control is achieved and maintained, without any clear evidence to support these
recommendations.

Even when good day-to-day control is achieved with inhaled corticosteroids, children with
mild persistent asthma can have a high frequency of exacerbations.*> Thus, two essential
and related challenges exist in the treatment of childhood asthma. First, what is the best
strategy for discontinuing treatment in children with well controlled, mild asthma, but who
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are still at risk for exacerbations. Second, is there a treatment regimen that will decrease the
risk of exacerbations in children with mild disease to a greater extent than is achieved with
daily inhaled corticosteroids? Does this regimen need to be added to continued treatment
with daily inhaled corticosteroids or can it be given on an as-needed basis?

Use of inhaled corticosteroids as rescue medication in combination with a bronchodilator
can substantially decrease the frequency of asthma exacerbations that require prednisone.®-9
Use of budesonide plus formoterol as rescue, when added to daily treatment with either
budesonide or budesonide plus formoterol, substantially reduces the frequency of asthma
exacerbations in both children and adults.5-8 In adults with mild asthma who took placebo
twice daily, the use of beclomethasone plus albuterol as rescue was associated with
substantially fewer exacerbations than was treatment with rescue albuterol alone, and with a
similar frequency of exacerbations as with beclomethasone twice daily.® These results
suggest that inhaled corticosteroids used together with a bronchodilator as rescue could
provide additional protection against exacerbations in children who are taking daily inhaled
corticosteroids, and might also decrease the frequency of exacerbations in those who are not.

The goals of this TREXA study were to establish whether discontinuation of daily inhaled
corticosteroids in children with well controlled, mild persistent asthma is associated with an
increased risk of exacerbations, and whether or not the use of beclomethasone plus albuterol
for relief, with or without concomitant use of daily beclomethasone, provides better
protection against exacerbations than does a rescue strategy that uses albuterol alone.

Methods

Participants

Between January, 2007, and May, 2009, we recruited children and adolescents aged between
6 and 18 years from five clinical centres in the USA: Denver, CO; Madison, WI; Saint
Louis, MO; San Diego, CA; and Tucson, AZ (satellite centres in Milwaukee, WI, and
Albuquerque, NM, also recruited participants). All individuals recruited had a history of
mild persistent asthma during the previous 2 years, and qualified for interruption or
discontinuation of controller treatment because their illness was well controlled (as defined
in US National Asthma Education and Prevention Program asthma care guidelines®).
Participants were defined as having mild persistent asthma if they had, on average, more
than 2 days per week with symptoms (eg, wheezing), more than 2 days a week on which
they had to use albuterol to control symptoms, or more than two awakenings at night per
month when not using controller medication, or if they had to use daily controller treatment
to keep their disorder well controlled.!

Participants were eligible for inclusion if they were naive to controller treatment and had a
history of one to two exacerbations in the previous year, if they were treated for the previous
8 weeks with a monotherapy other than inhaled corticosteroids, or if their illness was
controlled for the previous 8 weeks on low-dose corticosteroids as monotherapy (<160 pg
daily with a beclomethasone equivalent). Participants were excluded from the study if they
had a prebronchodilator forced expiratory volume in 1 s (FEV) of less than 60% predicted
at the first visit; were admitted to hospital for asthma in the previous year; had any asthma
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exacerbation in the previous 3 months or more than two in the previous year; had a history
of life-threatening asthma exacerbations that required intubation or mechanical ventilation,
or that resulted in a hypoxic seizure (see webappendix p 1 for further details about eligibility
criteria).

TREXA was approved by local Institutional Review Boards. Parents or guardians provided
written informed consent and children provided verbal or written assent.

TREXA was a 44-week randomised, double-blind, four-treatment trial with a two by two
factorial design. Participants entered a 4-week run-in period (described in detail in the
webappendix p 1), during which they received twice daily treatment with one puff of
beclomethasone dipropionate (hereafter called beclomethasone; 40 g per puff) and rescue
treatment with a placebo inhaler added to rescue albuterol every time they needed albuterol.
Participants were included in the 44-week treatment phase only if their disease remained
well controlled and they did not have any exacerbations during the run-in period.

After the run-in period, eligible participants were randomly assigned to one of four
treatment groups: twice daily beclomethasone with beclomethasone plus albuterol as rescue
(combined group); twice daily beclomethasone with placebo plus albuterol as rescue (daily
beclomethasone group); twice daily placebo with beclomethasone plus albuterol as rescue
(rescue beclomethasone group); and twice daily placebo with placebo plus albuterol as
rescue (placebo group). Twice daily beclomethasone treatment was one puff of
beclomethasone (hydrofluoroalkane formulation; 40 g per puff) or placebo given in the
morning and evening. Rescue beclomethasone treatment was two puffs of beclomethasone
(hydrofluoroalkane formulation) or placebo for each two puffs of albuterol (180 ug) needed
for symptom relief. Details about study treatment regimens and follow-up during the trial are
provided in the webappendix (pp 1-2).

The primary outcome measure was the time to first exacerbation that required treatment with
prednisone. Exacerbations were defined as the use of more than 12 puffs of albuterol in 24 h
(excluding preventive use before exercise), a peak expiratory flow of less than 70% of
reference value before each albuterol use, symptoms that led to inability to sleep or do daily
activities for 2 or more consecutive days, a peak expiratory flow of less than 50% of
reference value despite relief treatment, or an emergency room visit because of worsening of
asthma symptoms. Excessive inhaled corticosteroid use because of controller plus rescue
corticosteroids or rescue corticosteroid use alone was also defined before the trial started
(webappendix p 3) and prompted a prednisone course, which counted as an exacerbation.

Details about the criteria for treatment failure are provided in the webappendix p 3.
Secondary outcomes included spirometry FEV, fractional exhaled nitric oxide (FENO),
symptom diaries and control and quality of life questionnaires, and linear growth.

See Online for webappendix
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Randomisation and Masking

The Data Coordinating Center (DCC; Penn State Hershey College, PA, USA) generated the
random allocation sequence. The DCC had no interaction with participants, but was
responsible for management of data and statistical analyses. The randomisation sequence
was stratified according to clinical centre and age group (6-11 years and 12-18 years), in
blocks of four. A pharmaceutical vendor was selected to package, code, and ship the drug
packets to each clinical centre. When a clinical centre deemed that a participant was eligible
for randomisation, the clinical centre coordinator logged onto the secure CARE Network
website, entered the relevant information to confirm participant eligibility, and received the
appropriate drug packet code to be assigned to the participant. Drug groups were labelled as
A, B, C, and D to mask statisticians to treatment group during the first complete run-through
of data analyses.

Statistical analysis

The target sample size of the TREXA study was 280 randomised participants (70 per
treatment group), which provides 90% statistical power for a two-sided, 0-05 significance
level test, allowing for 10% withdrawals, to detect a hazard ratio of 0-5 in the time to first
exacerbation for each main effect in the two by two factorial design. In this design, the daily
beclomethasone main effect was the effect of the combined group plus the daily
beclomethasone group versus the rescue beclomethasone group plus the placebo group; the
rescue beclomethasone main effect was the effect of the combined group plus the rescue
beclomethasone group versus the daily beclomethasone group plus the placebo group.
Kaplan-Meier curves were constructed for graphical displays of the time-to-event outcomes,
and proportional hazards regression analyses were applied to test main effects. For factorial
designs, main effect analyses underestimate the effects of individual drugs if subadditive
interactions occur.1112 When subadditive interactions do occur, the recommended analysis
is pairwise treatment effect comparisons of each drug group against the control group.11:13
In our trial, there was un expected, clear evidence of a subadditive interaction between daily
beclomethasone and rescue beclomethasone.1! Therefore, we focused on the individual
treatment effect comparisons, with Hochberg adjustment for multiple comparisonsl4
(webappendix p 3), rather than the factorial design main effects on which the study was
powered.

For secondary outcomes measured on a continuous scale, or constructed as between-visit
averages from the diary cards, a linear mixed-effects model was applied. Poisson regression
was used to assess differential risk between groups for exacerbation rates. All the statistical
analyses included the stratification variables of clinical centre and age group as covariates.
In January, 2008, the data and safety monitoring board approved changes in the TREXA
eligibility criteria, by which neither FEV; reversibility of 12% or more or a participant’s
methacholine PCyq of 12-5 mg/mL or less were needed for randomisation. This was justified
by the fact that many screened children who fulfilled all other entry criteria (including mild
persistent asthma and controlled symptoms) tested negative for both. An indicator variable
of which eligibility criterion the participant satisfied was also included as a covariate in all
statistical analyses. All analyses were by intention to treat. SAS version 9.2 was used for all
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statistical analyses and to generate the randomisation sequence. This study is registered with
clinicaltrials.gov, number NCT00394329.

Role of the funding source

Results

The study was funded by grants from the National Heart, Lung and Blood Institute, which
also established and managed the independent data and safety monitoring board; TEVA
Pharmaceutical Industries Ltd (Horsham, PA, USA) provided beclomethasone dipropionate-
HFA and placebo. The corresponding author had full responsibility for the study design, data
collection, statistical analysis, and interpretation of data, and for the writing of the report.
The authors had complete independence over the conduct, integrity, and publication of the
study.

843 children were enrolled into the trial, of whom 288 (34%) were assigned to one of the
four treatment groups (figure 1). Sociodemographic and clinical characteristics were much
the same between participants who were randomised and those who were enrolled but were
not eligible for the treatment phase (n=555; webappendix p 4). Baseline characteristics were
much the same between individuals in the four treatment groups (table 1).

Figure 2 shows the Kaplan-Meier plots for time to first exacerbation that required a
prednisone course for each of the four treatment groups. Because of the subadditive
interaction between daily beclomethasone and rescue beclomethasone, the effects of both
treatments were underestimated by the factorial main effects analyses (table 2). Thus,
analyses were focused on the effect of individual treatment groups compared with the
placebo group, with Hochberg adjustment for multiple comparisons. Compared with the
placebo group, the hazard ratios for asthma exacerbations were significantly lower in the
daily beclomethasone group and the combined group, but the difference was not significant
in the rescue beclomethasone group (table 2). The probability of a first exacerbation by the
end of the trial were 31% (95% CIl 21-43, n=22) in the combined group, 28% (18-40, n=20)
in the daily beclomethasone group, 35% (24-47, n=25) in the rescue beclomethasone group,
and 49% (37-61, n=36) in the placebo group (data not shown).

During the course of the trial there were 29 treatment failures, 17 (60%) of which occurred
in the placebo group (figure 3). The frequency of treatment failures in the placebo group was
23% (95% CI 14-34, n=17), which was greater than it was in the other three treatment
groups: 5:6% (1.6-14, n=4) in the combined group (p=0-012), 2:8% (0-10, n=2) in the daily
beclomethasone group (p=0:009), and 8:5% (2—15, n=6) in the rescue beclomethasone group
(p=0:024). The only criterion met by participants for treatment failure was the requirement
for a second dose of prednisone within any 6-month period.

Individuals in the combined and daily beclomethasone groups used roughly 2.0-2-2 puffs
per day during the trial, whereas individuals in the rescue beclomethasone group used an
average of only 0-3-0-5 puffs per day (webappendix p 5). Albuterol use increased in all
participants during the course of the trial, but there was no difference in increase between
treatment groups (webappendix p 6).
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The proportion of asthma control days was high (80-90%) during the trial and did not differ
significantly between treatment groups (webappendix p 7). Use of rescue beclomethasone
was not associated with changes in proportion of asthma control days (webappendix p 7),
asthma control tests, impulse oscillometry, quality of life indices, and frequency of albuterol
use (webappendix p 6). Prebronchodilator percentage predicted FEV; decreased in all
treatment groups during the trial (webappendix p 8). Although the reduction was only
significant in the placebo group (-6-6%, SD 1.7, p=0-0001) and the rescue beclomethasone
group (-4-1%, 1.8, p=0:024), whereas differences between individual treatment groups were
not significant (data not shown).

We recorded no difference in FENO between study groups at the randomisation visit (week
4; webappendix p 9). However, we noted increases in FENO, beginning at week 8, in
individuals in the rescue beclomethasone and placebo groups; individuals in the combined
and daily beclomethasone groups had low FENO during the trial (p<0-0001) compared with
the combined and daily beclomethasone groups). No differences were recorded in
methacholine bronchial responsiveness between treatment groups at week 24 of the trial
(data not shown). We noted no difference in either peak flow variability or measures of
quality of life (webappendix pp 10-11) between treatment groups.

Compared with individuals in treatment groups that did not use daily beclomethasone
(placebo and rescue beclomethasone), we noted less linear growth in the treatment groups
that used daily beclomethasone (daily beclomethasone and combined; figure 4). During the
course of the trial, children in the combined and daily beclomethasone groups grew 1.1 cm
(SD 0:3) less than did children in the placebo group (p<0-0001 for both comparisons; data
not shown). We noted no significant growth effect in children in the rescue beclomethasone
group (0-3 cm [SD 0-2] less than the placebo group, p=0-26). No significant differences in
weight gain were recorded between groups (data not shown).

Only two individuals had severe adverse events; one in the daily beclomethasone group had
viral meningitis and one in the combined group had bronchitis.

Discussion

In this trial, we noted that, compared with treatment with only albuterol as rescue, daily
beclomethasone reduced the risk for a first exacerbation by half, whereas rescue
beclomethasone decreased the risk by more than a third, but this effect was not significant.
Treatment failures were also substantially decreased in both groups that used daily
beclomethasone and in the rescue beclomethasone group. Our results therefore suggest that
rescue beclomethasone can lower the risk of exacerbations and treatment failures, but to a
lesser degree than does daily beclomethasone.

Treatment failure occurred in nearly a quarter of participants in the placebo group who
received rescue albuterol as their only active treatment. This finding emphasises the fact that
discontinuation of inhaled corticosteroid use in children with well controlled, mild persistent
asthma substantially increases the risk of asthma exacerbations. However, continuation of
maintenance inhaled corticosteroids in such children is often resisted and seldom followed
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by the affected children or by their parents.3 Moreover, several studies®15-17 of long-term
inhaled corticosteroid use have shown that individuals who received such daily treatment,
even in low doses, had less linear growth than did individuals who received placebo
treatment. Such drawbacks of corticosteroid treatment necessitate the search for alternative
treatments for mild persistent asthma. As far as we are aware, no other trial has examined
the use of inhaled corticosteroids as rescue with albuterol in school children, an age at which
exacerbations play a major part in asthma morbidity.18 Several studies!®-22 have assessed
the use of inhaled corticosteroids at high doses and for fixed periods during asthma
exacerbations, with mixed and inconclusive results. These studies differ from ours in that the
high dose of inhaled corticosteroids were given when signs and symptoms of an asthma
exacerbation were already evident, not whenever albuterol was needed, as in our study.

Our study was designed to assess whether inhaled beclomethasone plus albuterol
combination could be used as rescue to reduce the frequency of exacerbations irrespective of
concomitant use of daily beclomethasone. Our assumption was that the risk of exacerbations
would be reduced by half in the daily beclomethasone and rescue beclomethasone groups,
and reduced additively by 75% in the combined group. Our results did not confirm our
assumption; we noted a clinically significant subadditive interaction between treatments,
with the combined group showing no further lessening in frequency of exacerbations
compared with the daily beclomethasone and rescue beclomethasone groups. The frequency
of exacerbations in all three groups that received inhaled corticosteroid (ie, combined, daily
beclomethasone, and rescue beclomethasone) was lower than it was in the placebo group,
and at frequencies that were much the same as has been previously reported with use of
twice daily corticosteroid.*> The studies® 7€ on which we based our assumptions showed an
additive effect when an inhaled corticosteroid was used together with a bronchodilator in
addition to daily inhaled cortocosteroid use. Such an additive effect was not recorded in this
trial, perhaps because of the different intrinsic properties of short-acting and long-acting
bronchodilators or differences in asthma severity between study populations. Alter natively,
corticosteroids as rescue treatment might have only a small effect on reduction of
exacerbations when individuals also receive daily low-dose cortocosteroid treatment.

In view of the unanticipated subadditive interaction between treatments, a major deviation
from the planned analysis was necessary. Instead of a two by two factorial analysis, we
compared the effects recorded in the individual active treatment groups with the effects
recorded in the placebo group. Because our study was powered on the basis of a factorial
design, such change in analysis decreased the study’s power substantially. Moreover, the
recorded effects of the two groups in which rescue beclomethasone was used were less than
those assumed when the study was planned, which further decreased the study’s power.

The substantial reduction in lung function that occurred during the trial in the rescue
beclomethasone group is concerning, but reductions (albeit less pronounced) were also
recorded in the two groups in which beclomethasone was used daily, and as a consequence,
declines in FEV, did not differ between treatment groups. Such reduction in lung function in
all groups might be explained by regression towards the mean, because to be eligible for the
treatment phase children had to have normal lung function during the run-in period. An
increase in FENO was shown in both the rescue beclomethasone group and the placebo
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group. In other studies,?42° a rise in FENO after discontinuation of inhaled corticosteroid
treatment has been associated with loss of asthma control and an increase in the frequency of
exacerbations, but no evidence of such an effect was noted in this trial.

Children in the rescue beclomethasone group received 15-25% of the daily inhaled
corticosteroid dose that children in the combined and daily beclomethasone groups received.
No significant growth effect was recorded in the rescue beclomethasone group compared
with the placebo group, but a significant effect was seen in both groups that used daily
beclomethasone, which accords with several other studies®19:15.16 that recorded restricted
linear growth with use of daily inhaled corticosteroid. The beclomethasone
hydrofluoroalkane formulation therefore seemingly causes a similar adverse growth effect as
previously recorded with the chlorofluoro carbon formulation.26

Assessed from a risk-benefit point of view, our data suggest that, in children with mild
persistent asthma, use of rescue inhaled corticosteroid could be an effective step-down
alternative to discontinuation of such treatment after asthma control is achieved. We
speculate that rescue inhaled corticosteroids could also be an alternative, step 2 therapeutic
approach for mild persistent asthma even in individuals who have not previously received a
course of daily corticosteroid treatment, but our study was not designed to specifically
address this issue.

Children with mild persistent asthma should not be treated with rescue albuterol alone and
the most effective treatment to prevent exacerbations in this age group is daily inhaled
corticosteroids. Our data suggest that inhaled corticosteroids used as rescue together with
albuterol show benefits over rescue albuterol alone and avoids the growth effects associated
with use of daily inhaled corticosteroids.
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Figure 1. Trial profile

PCyg=provocation concentration of inhaled methacholine needed to reduce FEV1 by 20%.

FEVq=forced expiratory volume in 1 s.
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Figure 2. Kaplan-Meier curves showing thetimeto first exacer bation
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Failures (%)
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0-34
8
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p=0-024
p=0-012 L
0-14 p=0-009 O
0-0
-01 | | | |
Combined Daily Rescue Placebo
Treatment group

Figure 3. Treatment failures

Vertical bars are 95% Cls. p values are based on the estimated relative risks from the
proportional hazards regression analysis that compared each treatment group with the

placebo group.
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Mean growth (cm)
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Figure 4. Linear growth by treatment group
Randomisation took place at week 4.
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Table 1

Baseline characteristics by treatment group

Page 16

Combined (n=71) Daily (n=72) Rescue (n=71)  Placebo (n=74)
Age (years) 114 (3:1) 108 (3:5) 104 (2:8) 104 (3-2)
Sex (male)) 39 (55%) 42 (58%) 37 (52%) 41 (55%)
White 50 (70%) 51 (71%) 57 (80%) 59 (78%)
Height (cm) 1466 (17-4) 141.9 (19-4) 1436 (18-4) 1406 (18-2)
Weight (kg) 46.1 (22:9) 44.1 (19:9) 441 (19-1) 423 (19-2)
Body-mass index (kg/m?) 203 (58) 209 (5-6) 20-4 (47) 204 (5-1)
Age at asthma diagnosis (years) 4.5(3:8) 37(27) 4.1 (2:9) 41(31)
Age at onset of asthma symptoms (years) 37 (3-4) 2:7(2'5) 2:9 (2:6) 31(2:9)
Father asthma diagnosis 20 (28%) 15 (21%) 12 (16%) 16 (22%)
Mother asthma diagnosis 16 (23%) 20 (28%) 21 (30%) 23 (31%)
Atopic eczema 36 (51%) 34 (47%) 37 (52%) 36 (49%)
Positive aeroallergen skin tests 2:3(19) 2.1(19) 2:3(16) 2.1(18)
One or more aeroallergen skin test 57 (80%) 52 (74%) 57 (85%) 54 (73%)
Positive perennial aeroallergen skin tests 1.1(1-2) 1.0 (1-2) 1.1(0:9) 1.1(11)
One or more perennial aeroallergen-positive skin test 45 (63%) 38 (54%) 50 (75%) 48 (65%)
Serum IgE (IU/mL [95% CI]) 1390 (38-334)  214.7 (55-528) 2147 (70-448) 1860 (59-329)
Blood eosinophils (%) 35(2:3) 3-8(2:9) 39(25) 39(27)
Inhaled ICS use in previous year 54 (76%) 59 (82%) 51 (72%) 57 (77%)
Leukotriene inhibitor or antagonist use in previous year 11 (16%) 7 (10%) 14 (20%) 13 (18%)
Salmeterol xinafoate use in previous year 0 1 (1%) 0 0
Theophylline use in previous year 0 0 0 0
Sodium cromoglicate or nedocromil sodium use in previous year 0 0 1 (1%) 0
Fluticasone/salmeterol or budesonide/formoterol use in previous 4 (6%) 3 (4%) 5 (7%) 5 (7%)
year
One or more prednisone course in previous year 19 (27%) 19 (26%) 24 (34%) 21 (28%)
Prebronchodilator FEV, (% predicted) 1015 (11.7) 100-1 (10-8) 1014 (12:1) 1004 (11-4)
Prebronchodilator FEV,/FVC (%) 81.5(7-3) 835 (6-4) 82:4 (6:1) 82:4 (6-3)
Bronchodilator response four puffs (%) 7-4 (7:0) 67 (5:7) 79 (58) 7-2 (6:5)
Average morning peak flow during run-in 321.0 (113:1) 301-8 (125:9) 300:4 (94-7) 2869 (100-3)
Asthma-control days during run-in period (%) 94.4 (10.9) 89-5 (16:5) 90-5 (18:5) 93-6 (12:7)
ACT/C-ACT score 235 (2.7) 23:6 (2:5) 23.6 (2:3) 24.0 (2-2)
Exhaled nitric oxide (parts per billion) [median (Q1, Q3)] 12:8 (8, 22) 142 (7, 21) 11.5 (8, 20) 11.2 (7, 20)
g/l;)t?acholine PC20 during run-in period (mg/ml) [median (Q1, 4.6 (1, 18) 31(1,22) 36 (1, 10) 2:4(1,12)
Hospital visit in previous year for asthma 0-3 (0:6) 0-3(0:8) 0-2(0:4) 0-2 (0:5)

Data are mean (SD) or number (%) unless stated otherwise. Act/c-act=asthma control test/child -asthma control test. FEV/1=forced expiratory
volume in 1 s. FVC=forced vital capacity. ICS=inhaled corticosteroids. PC20=provocation concentration of inhaled methacholine needed to reduce

FEV1 by 20%. Q=quartile.
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Table 2
Treatment effects
Hazard ratio” Unadjusted  Hochberg adjusted
(95% ClI) p value p value
Daily beclomethasone main effect 066 (0-44-0-99) 0-033
Rescue beclomethasone main effect  0-84 (0-56-1:26)  0-280
Combined vsplacebo 0-56 (0-32-0-96)  0-033 0-066
Daily beclomethasone vs placebo 049 (0-28-0-85) 0011 0-033
Rescue beclomethasone vsplacebo  0.62 (0-37-1-05) 0-073 0-073

Page 17

*
For pairwise comparisons, the hazard ratio is the group receiving beclomethasone compared with placebo. Hochberg adjusted p values are for

comparison with the placebo group.
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