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METHODS

This retrospective analysis included five long-term, double-blind, randomised, parallel-group
clinical studies (6—12 months in duration) investigating the efficacy of budesonide/formoterol
maintenance and reliever therapy (Symbicort SMART®, AstraZeneca AB, Lund, Sweden)
with the following comparator therapies: higher maintenance dose budesonide plus a short-
acting B,-agonist (SABA) as needed (terbutaline [Bricanyl®], AstraZeneca, Sweden) [1, 2],
same maintenance dose budesonide/formoterol (Symbicort, AstraZeneca, Lund, Sweden)
plus terbutaline [1, 3] or formoterol (long-acting B,-agonist [LABA]; Oxis®, AstraZeneca,
Sweden) as needed [3] and higher maintenance dose budesonide/formoterol [4] or
salmeterol/fluticasone (Seretide™, GlaxoSmithKline, Uxbridge, UK) plus terbutaline as
needed [4, 5]. The original primary end point for all studies included in the pooled analysis

was time to first severe exacerbation.

In the present study, for the main analysis, the efficacy of budesonide/formoterol
maintenance and reliever therapy was compared with pooled efficacy data from all the fixed-
dose maintenance treatments plus SABA as needed. Similar comparisons were also made
between budesonide/formoterol maintenance and reliever therapy and the individual fixed-
dose maintenance regimens. In the study by Rabe et al. [3], data from the same-dose
inhaled corticosteroid (ICS)/LABA plus LABA as-needed treatment arm were excluded from
the main pooled analyses (budesonide/formoterol maintenance and reliever therapy vs. all
pooled comparators with SABA as needed). However, a subanalysis comparing
budesonide/formoterol maintenance and reliever therapy with same-dose ICS/LABA plus

SABA and plus LABA was performed.

One study excluded from this analysis was a further study by Rabe et al.
(budesonide/formoterol maintenance and reliever therapy compared with higher
maintenance dose budesonide plus SABA as needed); this study was excluded as morning
peak expiratory flow was the primary variable [6], rather than time to first severe

exacerbation as in the included studies.



All aforementioned drugs were administered via the Turbuhaler® (AstraZeneca, Lund,
Sweden) except for salmeterol/fluticasone which was delivered via either Diskus™ [5] or
Evohaler™ [4] (GlaxoSmithKline, UK). Further details on each of these studies are
summarised in Table E1. The detailed methodologies of the five studies have been

published in detail previously [1-5].

Written informed consent was obtained from each adult patient; for underage patients,

informed consent from both the patient and his/her legal guardian was obtained.
Inclusion and exclusion criteria

Similar inclusion and exclusion criteria were applied to all studies; in general, inclusion
criteria included male and female patients aged = 12 years (one study 4-80 years [1]) with a
diagnosis of asthma, a history of = 1 asthma exacerbation in 12 months prior to study entry,
use of ICS for 2 3 months prior to study entry, a forced expiratory volume in 1 second (FEV+)
= 50% of predicted normal (pre-bronchodilator), and = 12% (and, for patients aged = 18
years in two studies, = 200 ml [2, 3]) increase from baseline FEV; 15 minutes after inhalation
of terbutaline 1 mg. Patients with any respiratory infection affecting their asthma or using oral
corticosteroids within 1 month of study entry were excluded from the studies. To be eligible
for randomisation, patients had to have used = 12 inhalations (or = 8 in children) of as-
needed medication during the last 10 days of run-in. Patients using = 10 inhalations of
reliever on any 1 day (or = 7 for children) or with an asthma exacerbation during run-in were

not randomised.
Statistical methods and stability analyses

The number of exacerbations in each season was analysed in a Poisson model for
correlated observations, with factors treatment, season, treatment—season interaction,
hemisphere, hemisphere—season interaction and study, with (log-transformed) observation
time as an offset; in this analysis, patients resident in the tropics were not included. The

model was fitted using a Generalised Estimating Equation method, estimating a correlation



coefficient for winter and summer observations within patients, and using a robust estimator
for covariance. The results were checked under several different model choices. Adjustment
for time on treatment, which could be confounded with seasonal variation, was attempted by
including randomisation month and randomisation month—season interaction in the Poisson
model. Time to exacerbation was investigated using a proportional hazard model with (time-
dependent) factors treatment, season, and treatment—season interaction, stratified by study.
This model, which inherently adjusts for effects of time on treatment, was fitted both for time
to first exacerbation (ordinary Cox regression) and for repeated events (Anderson-Gill
formulation, using a robust covariance estimator). The results were stable under all models

(Table E3).

The number of exacerbations in cold periods (Days 0—14 after onset of a reported cold) and
non-cold periods was analysed using a Poisson model of the same kind as for seasonal
variation, with factors treatment, cold status (cold period/non-cold period), treatment-cold
status interaction, geographic area (northern hemisphere, southern hemisphere or tropics),
and study. The results were compared with those from a proportional hazard model with
time-dependent factors treatment, cold status, and treatment—cold status interaction
stratified by study. The model was fitted both for time to first exacerbation and for repeated

events.

A further analysis of exacerbations during cold periods was performed using a Poisson
model with factors treatment and study, with observation time (censored at 14 days) as an
offset, adjusted for overdispersion, and a Cox proportional hazard model with factor
treatment, stratified by study, for time from onset of first cold to first exacerbation, censored

at 14 days after onset of cold. The results were stable under all models (Table E4).
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Online supplement table E1: Summary of the five clinical trials used in this retrospective analysis

Treatment arms Study N Mean ICS, Reference and
duration, pg/day (BDP study code
months equiv)*"
BUD/FORM maintenance and reliever therapy vs. higher maintenance dose ICS + SABA
1. BUD/FORM maintenance + reliever (80/4.5ug BID + 80/4.5ug as needed) vs. 12 925 240 (375) O’Byrne et al. [1]
BUD (320 ug BID) + terbutaline as needed 926 640 (1000) SD-039-0735
2. BUD/FORM maintenance + reliever (2x160/4.5ug OD + 1x160/4.5ug as needed) vs. 12 947 466 (728) Scicchitano et al. [2]
BUD (2 x 160 ug BID) + terbutaline as needed 943 640 (1000) SD-039-0668
BUD/FORM maintenance and reliever therapy vs. same maintenance dose ICS/LABA + SABA
1. BUD/FORM maintenance + reliever (80/4.5ug OD + 80/4.5ug as needed) vs. 12 925 240 (375) O’Byrne et al. [1]
BUD/FORM (80/4.5 ug BID) + terbutaline as needed 909 160 (250) SD-039-0735
2. BUD/FORM maintenance + reliever (160/4.5 ug BID + 160/4.5ug as needed ) vs. 12 1113 483 (755) Rabe et al. [3]
BUD/FORM (160/4.5 ug BID) + terbutaline or formoterol* as needed 2281 320 (500) SD-039-0734
BUD/FORM maintenance and reliever therapy vs. higher maintenance dose ICS/LABA + SABA
1. BUD/FORM maintenance + reliever (160/4.5ug BID + 160/4.5ug as needed) vs. 6 1107 483 (755) Kuna et al. [4]
BUD/FORM (320/9 ug BID) + terbutaline as needed 1105 640 (1000) SD-039-0735
SAL/FLU (2 x 25/125 ug BID) + terbutaline as needed 1123 500 (1000)



2. BUD/FORM maintenance + reliever (2x160/4.5 ug BID + 1x160/4.5ug as needed) 6 1154 792 (1238) Bousquet et al. [5],

Vs. 1155 1000 (2000) NCT00242775

SAL/FLU (50/500 ug BID) + terbutaline as needed

* Microgram dose of ICS is stated as prescribed regular daily dose. In patients on budesonide/formoterol maintenance and reliever therapy, the additional
mean dose of ICS taken as needed as recorded in the patient diary has been added to the regular daily dose. TMean ICS doses converted to BDP-CFC
equivalents based on GINA guidelines [7]. ¥ Only data from the terbutaline as-needed arm were included in the main pooled analysis (n = 1141)
(budesonide/formoterol maintenance and reliever therapy vs. all pooled comparators); data from the formoterol as-needed arm (n = 1140) were excluded in
this analysis. BDP, beclomethasone dipropionate; BID, twice daily; BUD/FORM, budesonide/formoterol; ICS, inhaled corticosteroid; LABA, long-acting 3,-

agonist; OD, once daily; SABA, short-acting B,-agonist; SAL/FLU, salmeterol/fluticasone.



Online supplement table E2: Demographic and baseline data by treatment and

geographic area

Northern . ]
] Southern hemisphere Tropics
hemisphere
All All All

A) All patients from studies with BUD/FORM maintenance and reliever therapy vs.
higher maintenance dose ICS + SABA

N 2984 501 246
Male, n (%) 1356 (45) 198 (40) 75 (30)
Age, mean (range) 39.6 (4-80) 38.3 (7-79) 36.4 (12-71)
ICS, ug (range) 678 (100-2000) 744 (200-1600) 617 (250-1000)
LABA use, n (%) 1151 (39) 129 (26) 38 (15)
Asthma diagnosis, median 10 (0-71) 18 (1-71) 13 (1-69)
years (range)

FEV1, % predicted normal 72.0 (10.3) 71.3(10.8) 70.0 (8.3)
As-needed reliever use, 2.09 (1.53) 2.40 (1.61) 2.72 (1.34)
inhalations/day

Total daily symptom score, 1.71 (0.99) 1.67 (0.84) 1.38 (1.03)
range 0-6

B) All patients from studies with BUD/FORM maintenance and reliever therapy vs.
same maintenance dose ICS/LABA + SABA*

N 3075 430 568
Male, n (%) 1363 (44) 161 (37) 168 (30)
Age, mean (range) 39.3 (4-89) 36.7 (5-78) 39.5 (12-82)
ICS, ug (range) 693 (160-1600) 678 (200-2000) 675 (250-1600)
LABA use, n (%) 1465 (48) 163 (38) 202 (36)
Asthma diagnosis, median 8 (0-65) 15 (1-64) 14 (1-69)
years, range

FEV,, % predicted normal 73.9 (11.3) 69.5 (11.1) 67.6 (10.7)
As-needed reliever use, 2.04 (1.32) 2.29 (1.24) 2.46 (1.56)
inhalations/day

Total daily symptom score, 1.60 (0.94) 1.81 (0.91) 1.51 (0.93)

range 0-6




C) All patients from studies with BUD/FORM maintenance and reliever therapy vs.
higher maintenance dose ICS/LABA + SABA

N 2923 1811 891
Male, n (%) 1253 (43) 767 (42) 268 (30)
Age, mean (range) 38.9 (11-82) 36.8 (12-83) 41.3 (12-78)
ICS, ug (range) 724 (200-2400) 733 (250-3200) 752 (100-2000)
LABA use, n (%) 1602 (55) 788 (44) 397 (45)
Asthma diagnosis, median 8 (0-69) 16 (1-70) 12 (1-77)
years, range

FEV1, % predicted normal 73.0 (13.9) 72.7 (13.9) 65.9 (12.8)
As-needed reliever use, 2.18 (1.37) 2.50 (1.42) 2.24 (1.43)
inhalations/day

Total daily symptom score, 1.88 (0.95) 2.03 (0.93) 1.77 (0.94)
range 0—6

Pooled baseline demographic data from all patients (budesonide/formoterol maintenance and reliever
therapy and comparator treatment) split by geographic location. Data are means (standard deviation)
unless otherwise indicated.

* The ICS/LABA plus formoterol as-needed arm in the study by Rabe et al. [3] was not included in this
pooled analysis, but no differences in baseline data were seen for this treatment arm. For individual
demographic data for the different treatment groups, please refer to the individual publications (higher
maintenance dose ICS plus SABA [1,2]; same maintenance dose ICS/LABA plus SABA [1,3]; higher
maintenance dose ICS/LABA plus SABA [4,5]; budesonide/formoterol maintenance and reliever
therapy [1-5].

BUD/FORM, budesonide/formoterol; FEV,, forced expiratory volume in 1 second; ICS, inhaled

corticosteroid; LABA, long-acting B2.-agonist; SABA, short-acting B,-agonist.



Online supplement table E3: Analysis of number of exacerbations and time to first

severe exacerbation by season* using different statistical models

Season

Summer

Winter

Number of exacerbations, rate or ratio (95% CIl); pooled data from all studies

Basic model

BUD/FORM maintenance and reliever therapy
Pooled fixed-dose maintenance treatments + SABA'
BUD/FORM maintenance and reliever therapy

vs. pooled fixed-dose maintenance treatments +
SABA'

Extended model
BUD/FORM maintenance and reliever therapy
Pooled fixed-dose maintenance treatments + SABA'

BUD/FORM maintenance and reliever therapy
vs. pooled fixed-dose maintenance treatments +
SABA'

0.18 (0.16-0.21)
0.32 (0.29-0.35)

0.57 (0.49-0.68);
P < 0.001

0.18 (0.15-0.20)
0.31 (0.28-0.34)

0.57 (0.48-0.67);
P < 0.001

0.26 (0.24-0.30)
0.48 (0.44-0.52)

0.56 (0.49-0.64);
P < 0.001

0.25 (0.22-0.29)
0.45 (0.41-0.50)

0.56 (0.49-0.64);
P < 0.001

Time to severe exacerbation, hazard ratio (95% CI); pooled data from all studies

Cox time-to-first

BUD/FORM maintenance and reliever therapy
vs. pooled fixed-dose maintenance treatments +
SABA!

Anderson-Gill repeated events

BUD/FORM maintenance and reliever therapy
vs. pooled fixed-dose maintenance treatments +
SABA!

0.67 (0.57-0.79);
P < 0.001

0.60 (0.51-0.71);
P < 0.001

0.62 (0.55-0.71);
P < 0.001

0.57 (0.50-0.66);
P < 0.001

*For seasonality analyses patients resident in the tropics were not included. T The ICS/LABA plus

formoterol as-needed arm in the study by Rabe et al. [3] was not included in these pooled analyses.

BUD/FORM, budesonide/formoterol; Cl, confidence interval; SABA, short-acting (3,-agonist
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Online supplement table E4: Analysis of severe exacerbations by cold status

Cold period Non-cold period

Cox time-to-first, hazard ratio (95% CI)

BUD/FORM maintenance and reliever therapy 0.65 (0.49-0.86); 0-63 (0.57-0.70);
vs. pooled fixed-dose maintenance treatments + P =0.003 P <0.001
SABA*

Anderson-Gill repeated events

BUD/FORM maintenance and reliever therapy 0.60 (0.46-0.80); 0-59 (0.52-0.66);
vs. pooled fixed-dose maintenance treatments + P <0.001 P <0.001

SABA*

Poisson regression, severe exacerbation rate (events/patient/year) after first reported cold

BUD/FORM maintenance and reliever therapy 0.62 (0.46-0.85);
vs. pooled fixed-dose maintenance treatments + P =0.0026
SABA*

Analysis of number of exacerbations by cold status (cold period/non-cold period). A cold period was
defined as Days 0—14 following onset of a reported cold. * The ICS/LABA plus formoterol as-needed
arm in the study by Rabe et al. [3] was not included in this pooled analysis. BUD/FORM,

budesonide/formoterol; Cl, confidence interval; SABA, short-acting 3,-agonist.
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Online supplement table E5: Exacerbation rates and treatment comparisons by cold
status with same maintenance dose budesonide/formoterol and different reliever

medications

Mean ICS Exacerbation rate or ratio (95% CI)

dose (ng/day,  Cold periods*  Non-cold periods

BDP equiv)
BUD/FORM maintenance + reliever therapy 755 1.87 (1.18-2.96) 0.19 (0.15-0.23)
Same maintenance dose ICS/LABA + LABA 500 3.89 (2.64-5.73) 0.27 (0.23-0.32)
Same maintenance dose ICS/LABA + SABA 500 4.06 (2.91-5.66) 0.35(0.30-0.41)
BUD/FORM maintenance + reliever therapy - 0.48 (0.27-0.87); 0.70 (0.54-0.90);
vs. same maintenance dose ICS/LABA + P=0.015 P =0.006
LABA
BUD/FORM maintenance + reliever therapy - 0.46 (0.26-0.80); 0.53 (0.42-0.68);
vs. same maintenance dose ICS/LABA + P =0.006 P <0.001
SABA
ICS/LABA maintenance + LABA vs. same - 0.96 (0.58-1.59); 0.76 (0.61-0.95);
maintenance dose ICS/LABA + SABA P=0.87 P=0.018

The table shows the annualised exacerbation rate (exacerbations/year) and the rate ratio for
exacerbations for budesonide/formoterol maintenance and reliever therapy versus same maintenance
dose budesonide/formoterol with as-needed SABA (terbutaline) or as-needed LABA (formoterol) from
the study by Rabe et al. [3], analysed by cold status (cold period/non-cold period) using the statistical
analysis model (see Methods). * A cold period was defined as the 14 days following onset of a
reported cold. Cold periods comprised an average of 2.7 weeks of the treatment period per patient.
Mean ICS dose was calculated as BDP-CFC equivalent, based on GINA guidelines [7], over the
whole randomised treatment period, including ICS delivered in maintenance and, where relevant,

reliever therapy.

BDP, CFC-beclomethasone dipropionate; BUD/FORM, budesonide/formoterol; Cl, confidence

interval; ICS, inhaled corticosteroid; LABA, long-acting B,-agonist; SABA, short-acting B,-agonist.
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Online supplement figure E1: Exacerbation rate by month in year
[Footnote to Figure E1]

Exacerbation incidence by month in year for northern and southern hemispheres (tropics not included)
for budesonide/formoterol maintenance and reliever therapy vs.: A) higher maintenance dose ICS +
SABA; B) same maintenance dose ICS/LABA + SABA and C) higher maintenance dose ICS/LABA +
SABA, for northern and southern hemispheres by calendar month (left), and for all pooled
comparators by seasonal month (right). Seasonal months: southern hemisphere 1 = January to 12 =

December; northern hemisphere 1 = July to 12 = June.

* The ICS/LABA plus formoterol as-needed arm in the study by Rabe et al. [3] was not included in
these pooled analyses. T Note that due to the short duration (6 months) of these studies, different
months show different patient populations and the number of patients under observation in the

northern hemisphere varies between 2698 in October and 430 in April.

BUD/FORM, budesonide/formoterol; ICS, inhaled corticosteroid; LABA, long-acting B,-agonist; SABA,

short-acting B,-agonist.

Online supplement figure E2: Reliever use associated with first reported cold, for

individual treatment comparisons
[Footnote to Figure E2]

For patients reporting a cold, the figure shows mean total daily reliever use (inhalations/patient/24
hours) over days —7 to 21 from the onset of first reported cold, from all studies, for
budesonide/formoterol maintenance and reliever therapy and the corresponding individual comparator
regimens: (A) higher dose ICS, (B) same dose maintenance ICS/LABA, (C) higher dose maintenance

ICS/LABA, each with as-needed SABA.

The dotted lines indicate the on-treatment averages across the whole study for the same groups of

patients.

BUD/FORM, budesonide/formoterol; ICS, inhaled corticosteroid; LABA, long-acting B,-agonist; SABA,

short-acting (,-agonist.
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