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What's known

Although SMART strategy has proved its efficacy aafety in asthma management in controlled studists,
showing this concept may still be operating in @igical practice are still sparse.

What's new

Our study shows that, in a setting close to realaal practice, Symbicort SMART is at least azefive as best
conventional practice in controlling asthma butwatsignificantly lower dose of ICS and lower doggts.

Summary

Objective: To study the effectiveness and safety of budesdoitheoterol (Symbicort®,) Maintenance And
Reliever Therapy (Symbicort SMART®, AstraZenecad&télje, Sweden), a simplified management approach
with one inhaler compared with conventional bescpice (CBP) with multiple inhalers in patients hwit
persistent asthm&@esign: Open-label randomised controlled parallel grougl t6-month treatment.
Participants: A total of 908 patients 12 years of age, with persistent asthma receiva@ment with inhaled
corticosteroids (ICS), either alone or in conjuactivith long-acting3,-agonist.Main outcome measuresTime
to first severe asthma exacerbation and numbezvare asthma exacerbatioResults: No difference between
groups was seen in time to first severe exacenbgtic=- 0.75). Exacerbation rates were low in bathugs. A
total of 12 patients in the Symbicort SMART® groexperienced a total of 14 severe asthma exacensatmd
19 patients in the CBP group experienced a totdbasevere asthma exacerbations (annual rate 8.@/18 p =
0.09). The mean daily dose of ICS expressed in BiRvalent was significantly lower in the Symbicort
SMART® group (including as-needed use) vs. in tBP@roup (749 pg vs. 1059 ug; p < 0.0001). Meanesco
in Asthma Control Questionnaire, 5 question versioproved significantly in the SMART group compared
with the CBP group (p = 0.0026). Symbicort SMARTI&BP were equally well tolerated. The mean drug
cost/patient/month was significantly lower for {hatients in the Symbicort SMART group compared with
patients receiving CBP (51.3 € vs. 66.5 €; p < 01)Conclusions:In Belgian patients, a simplified regimen
using budesonide/formoterol maintenance and relidherapy was at least as effective at improvimngial
control compared with CBP with a significantly low€S dose and significantly lower drug costs.

Introduction

The primary goals of asthma treatment are to asei@re asthma exacerbations, to control symptoohsoan
maintain normal lung function with the lowest effge dose of medication so that unnecessary adedfsets
can be avoided. Global Initiative for Asthma (GINgyidelines recommend a stepwise approach for asthm
therapy that is based on achieving asthma cofRatlents with persistent asthma, not adequatelira@ited by
maintenance therapy with a low-to-medium dose bélad corticosteroids (ICS) alone, are treated wilbw,
and if required, a medium or high dose of ICS caorabiwith a long-actin§2-adrenoceptor agonist (LABA),
plus as-needed reliever therapy with a short-agtiigdrenoceptor agonist (SABA). In patients not exeinig
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target control on ICS plus LABA therapy, such addmonide/formoterol or salmeterol/flutica-sone jwopte
single inhaler therapy, a third controller, sucheaskotriene receptor antagonist (LTRA or theophwgl, should
be considered as a further stepwise addition iraghe(1).

Budesonide is a potent corticosteroid that haseaeffiects on inflammation (2) and airway responsass (3).
Formoterol, a rapid LABA, has been shown to imprasthma control and reduce severe exacerbations whe
added to budesonide (4). This rapid onset of effastled to the development of the budesonide/ftarab
combination inhaler in a single device (5) for aseboth maintenance and reliever therapy (SMARY.) (6

A total of six double-blind comparative clinicalais have consistently shown that the use of tmeldoation of
budesonide/formoterol with a fixed maintenance duae as-needed reliever therapy improved asthmaalo
in adults and adolescents by reducing exacerbatimpsoving lung function and symptom control with
similar safety profile to higher doses of ICS al¢ig) or similar or higher fixed dose ICS/LABA tagy with
short-acting32-agonist reliever therapy (9-12). The efficacyoaflesonide/formoterol for maintenance and
reliever therapy was also compared with any dosmlofie-terol/fluticasone propionate plus salbutaimain
open-label study that for the first time providdd/gicians the freedom to titrate maintenance ugoamn in
accordance with normal clinical practice with batgimen (13).

Although SMART strategy has proved its efficacy aaflty in controlled studies and has also recdrggn
included in the GINA guidelines as a valid option both maintenance and reliever therapy (1), slataving
this concept may be operating in real life aré Ktilited. This 6-month study in outpatients agedli2 years was
intended to further validate the efficacy, the safnd the cost-effectiveness of budesonide/forrobte
(SMART) without changes in maintenance therapy caneg with CBP in a real-life setting. The study
compared the budesonide/formoterol (SMART) coneéfit a conventional stepwise treatment regimen in
patients who presented with symptoms on ICS oepttiwho were symptomatic or asymptomatic on treatm
with combination therapy of ICS plus LABA and/or RAs. Patients randomised to the Budesonide/ fonmabte
(SMART) arm were requested to maintain only the fomintenance dose of budesonide/ formoterol ower th
course of the trial with as-needed adjustmentifsypms occurred. In this way, the effectivenesasheeded
adjustment with Budesonide/formoterol (SMART) cobklcompared with physicians' free choice of stepwi
maintenance therapies defined as CBP.

Methods
Study design

This was a randomised, open-label, parallel-grougticentre study. An open randomised design wasssary
as an important part of the Budesonide/ formoté@MART) concept is the use of only one inhaler. The
complexity of treatment options in the CBP arm withltiple controller therapies allowed (ICS and ICABAs
at any dose, add-on oral leukotriene antagonistinthines) also excluded the possibility of blirglthe
comparator treatment arm. The study consisted?efvaek run-in period followed by a 26-week randadis
treatment period.

The primary objective of the study was to compheedfficacy of Budesonide/formoterol (SMART) with
treatment according to CBP in adolescent and gadiknts with persistent asthma. The secondarctbgewas
to collect safety data for treatment in the twatneent groups by evaluating the incidence and tgpesrious
adverse events (SAEs) and discontinuations becaHustverse events (AEs). In addition, we compahnedcbst
of asthma medication between the budesonide/fonmldi8 MART) group and the CBP group. For this pago
a randomised, open-label, parallel-group designseéected at 194 centres in Belgium and Luxembaookgr
the supervision of 305 investigators, 44 of whomenspecialists and 261 general practitioners. ibkwas
carried out between December 2004 and June 2006.

Participants

The inclusion/exclusion criteria were designeddiest patients who presented with symptoms while on
treatment with ICS, or who where symptomatic omaggpmatic on ICS and LABA therapy with or without
additional controller therapy, e.g. LTRAs. The stgbpulation was therefore intended to be consistith the
use of Budesonide/formoterol (SMART) as an altémeato high dose ICS, although combination thenapg
allowed in the CBP arm. We enrolled out-patieof®ither gender aged 12 years who had been
diagnosed with asthma > 3 months and who wearscpibed ICS at a dose®»500 pg/day beclomethasone
diproprionate (BDP) equivalent + any other coneptherapies, e.g. LABAs, LTRAs. To be eligibleipats
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using ICS, monotherapy also needed to use > 3dtibab of as-needed medication for symptom religind
the last 7 days before enrolment. We excluded piati€ they had used oral glucocorticosteroids (GQSf
they had experienced an asthma exacerbation requirchange in asthma treatment during the pregddin
days (Figure 1). Participants gave written inforrsedsent. For adolescents < 18 years old, theanrittformed
consent form was to be signed by both the pareleigad guardian and the patient. During the rupeéniod, all
enrolled patients were to continue on their usgttima medications and patients who experiencedthma
exacerbation requiring change in asthma treatmanimigl the same period were withdrawn from the study

Figure1 Trial profile

Enrolled n = 942

Excluded n =34

Eligibility criteria not fulfilled
(n=27)

Adverse event (n=1)

Subject unwilling to continue (n = 5)
Subject lost to follow-up (n = 1)

A 4

Randomised n = 908

450 allocated 458 allocated
SMART [ Allocation ] CBP
[
0 excluded from analysis 0 excluded from analysis
Discontinued n =27 Discontinued » =14
Eligibility criteria not fulfilled (n = 10) Follow-U Eligibility criteria not fulfilled (n = 7)
Adverse event (n = 4) oflow-Lp Adverse event (n =2)
Subject unwilling to continue (n = 4) Subject unwilling to continue (7 = 1)
Subject lost to follow-up (1 = 5) Subject lost to follow-up (n=3)
Other reason (n = 4) Other reason (n = 1)
Completed study n = 423 Completed study n = 444
v
Analysed (full analysis and - Analysed (full analysis and
safety analysis set) n = 450 [ Analysis ] safety analysis set) n = 458)

Interventions

Patients started a 26-week study period receivithgleSMART [budesonide/formoterol Turbuhaler™ (166
pg/inhalation, delivered dose)] (AstraZeneca, S@djer Sweden), twice daily as maintenance plusessied in
response to symptoms or CBP treatment. All invastigs were encouraged to provide CBP treatmentrdicp
to GINA guidelines with treatment changes alloweel @ny locally approved maintenance therapy ekoty
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oral steroids) in response to increasing/decreasingptoms or deteriorating/improving lung functiarthe
CBP group. During treatment, visits were schedaliéer 4, 13 and 26 weeks of study. Additional uestthed
visits at the initiative of physician and/gatient were allowed.

During the treatment period, SMART-treated patiemse not to use more than 10 inhalations as-neddedg
any single day in addition to their maintenancatirent. In the unlikely event, the patient neededenas-
needed medication on a single day; the investigaésrto be contacted for reassessment of the patien
condition. Patients were instructed to rinse theitim@fter intake of maintenance medication (morrang
evening) during the treatment period, but not &fteake of as-needed medication. During the treatrperiod,
asthma medication other than budesonide/formo{&MIART) was only allowed for the treatment of
exacerbations.

Any asthma medication including ICS and excludib RT and/or maintenance oral steroids was consdlere
as conventional best practice. Treatments werithally prescribed at the discretion of the inigetior and
within approved label for each product. During tfeatment period, the CBP patient received the same
instructions related to as-needed SABA medicat®speecified in the SMART group and as per normattice,
and patients were instructed to rinse the moutr @ftake of any ICS-containing medication.

Outcomes

The data collection process was designed to infleehe patient and the physician behaviour ae Et$l possible
during the study course to maintain a real-liferapph.

The primary outcome was the time to first sevetkraa exacerbation defined as deterioration in aatleading
to at least hospitalisation/emergency room (oregant) or oral GCS treatment for at least 3 days.

Secondary outcome variables included the numbsewdre asthma exacerbations, the mean use of dsehee
medication (reliever medication) and prescribetirast medications. Patients completed their dailyodses-
needed medication (i.e. total number of inhalatipeisday) in a notebook during the last 14 daysteedach
visit during the treatment period. The patientsenaso instructed to document any changes in pbestr
asthma medication during the study period on amimiggbasis.

To assess lung function, pre and postbronchodilagak expiratory flow (PEF) measurements weregperéd
with a Mini Wright™ peak flow meter (Clement Clarkearlow, UK) in the GP clinic at baseline and at 6
month. For patients enrolled by a lung specidfstced Expiratory Volume in 1-s (FEMMeasurements was
performed in addition. At both visits, PEF and RERMeasurements were performed according to standard
procedures before and after administration of mliations of bronchodilator (BD, Ventolin™ pMDI Q0
pg/inhalation, Ventolin, GSK, Evreux, France). Tighest PEF and FEWalue out of three attempts was
recorded.

Two patient-report outcome questionnaires were ubedAsthma Control Questionnaire, 5 questionigars
(ACQ5) (14) and the Satisfaction with Asthma TreatinQuestionnaire (SATQ) (15). Both were self-
administered during the study visits and compléefre any other study-related procedures tookeplac

The overall score for the ACQ5 was the mean ofitleeresponses. At least four out of the five qicest must
have been answered to provide a value. The chaogelfaseline to the average during the treatmenage
(mean of Visits 3, 4 and 5) was calculated forAl@€Q5 score.

The SATQ was used to measure the patient's sdimfagith their inhaled asthma medication. The SARE3
been validated for use from the age of 18. Thettpratwire includes 26 questions that are divided four
domains: effectiveness (eight questions), ease®{seven questions), burden of asthma medication (
guestions) and side effects and worries (five goles). The response options for each questionssesaed on a
seven-point scale. Negatively phrased items arersed, so that a higher score indicates highesfaation with
inhaled asthma treatment. The SATQ was administengdat baseline and at 6-month. Patients wereénsu
that they were scoring satisfaction with their ileldleasthma treatment and not satisfaction withratiedical
treatment or with the health care system.

The cost of asthma medication used over the esttiicty period was estimated for each patient, based
information provided in the patient notebook. Thelgsan Centre of Pharmacotherapeutic IBIP websiés w
used to calculate the minimum number of units eheaedication which would have been needed to be
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purchased, based on product name and duratioreoMesan (with standard deviation) and median qosts
patient in each treatment group were then deteignine

To evaluate safety of treatment in both groupsntimaber and percentage of patients with SAEs and
discontinuation of study treatment because of AEsvanalysed. Any indications in the notebook oESA
and/or discontinuations because of AEs needed thdoessed by the investigator with the patient.

Statistical methods

A sample size of 500 patients per treatment graupt@l of 1000 randomised patients) was requinatktect a
difference between the two treatment groups withh §@obability using a Log-rank test, under the agsion
that, at the end of the study, 11% of the patiemtslid have experienced a severe asthma exacerlatiore
treatment group and 6% of the patients would hapergenced a severe asthma exacerbation in the othe
treatment group.

Time to first severe asthma exacerbation was desttising Kaplan-Meier curves with treatments caexgba
using a Cox proportional hazards model with treatinas a factor. The mean number of severe asthma
exacerbations per patient was compared betweemieats using a Poisson regression model with tresttias
factors and the time in study as an offset variabihe confidence limits and the p-value were adgi$or over
dispersion. The overall ACQ5 score, overall SATQrscuse of as-needed medication, PEF, f&\d cost of
asthma medication were all compared between tredsnsing separate analysis of variance modelb, wit
treatment as factor and the baseline visit value esvariate. Safety data were analysed by meatissofiptive
statistics. A p-value < 0.05 was considered assstally significant.

Results
Demographics and baseline characteristics

A total of 942 subjects were enrolled in the stadg 908 subjects were randomised to either the
Budesonide/formoterol SMART group or the CPB gradperall, 867 subjects (95.5%) completed the study.
The most common reason for discontinuation wadgdihgre to meet eligibility criteria.

All patients were included in the analysis of safatd efficacy.

The demographics and key baseline characteridtistudy subjects are summarised in Table 1. Denpdgeal
characteristics were comparable in the two treatmgeups. The mean age of randomised subjects 8:as 4
years (range: 12-87 years). Their mean daily d6$€% during the run-in period was 579 ug (10278
equivalent). Asthma severity at study entry wassifeed by investigators as mild persistent (26.8¥%the
study subjects), moderate persistent (37.2%) arsguersistent (35.8%).

Efficacy
Severe exacerbations

The time to first severe asthma exacerbation foh moup is plotted in Figure 2A. Only 2.7% of patis who
received the Budesonide/formoterol SMART regimed 4r1% of patients treated according to conventiona
best practice experienced a severe asthma exaoerdating treatment (Table 2). Comparison of iheetto
first severe asthma exacerbation in the two treatm@ups showed no difference (p = 0.75). Howetrer,
incidence in both groups was less than half thattraed when powering the study (i.e. 6% vs. 11%glVev
patients in the Budesonide/formoterol SMART grompegienced a total of 14 exacerbations, and 1®pistin
the CBP group experienced a total of 25 exacenbaijannual rate including all patients, i.e. 0.0340.13 per
patient-year p = 0.09). One patient in the Buded®/iformoterol SMART group and four patients in Ci8P
group had emergency room treatment for a sevemedxation. There were three asthma-related
hospitalisations, two in the SMART group and onéhe CBP group. The total number of days of seastema
exacerbation was greater in the CBP group, 261 ¢gays38 days in the SMART group. Furthermore, daiyls
the use of oral corticosteroids to treat severeerkations were also more limited (132 days vs.da, that is
a reduction of 46%) in the Budesonide/formoterol AR group than in the CBP group.
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Table 1 Demographical and baseline characteristics of thiednalysis/safety set
Treatment group
Demographical or baseline characteristic SMART (n = 450) CBP (h = 458) Total (n = 908)
Demographical characteristics Gendeafd
% of patients)

Male 198 (44.0) 188 (41.0) 386 (42.5)

Female 252 (56.0) 270 (58.9) 522 (57.5)
Age (years)

Mean 43.4 42.9 43.1

Range 12-87 13-85 12-87

Median time since diagnosis, years 21.0 (0-86) 20.2 (0-78) 20.4 (0-86)

(range)

Baseline characteristics

Mean ICS dose/day before randomisat 570 (100-2000) 589 (320-2000) 579 (100-2000)
(range)

BDP equivalent (range) 997 (200-4000) 1058 (450-4000 1027 (200-4000)
Mean no. of as-needed inhalations/day 1.09 (0-15) 1.02 (0-11) 1.06 (0-15)
(range)

As-needed free days, % (range) 60 (0-100) 61 (0-100) 60 (0-100)

All patients eligible for inclusion in the safetgtavere also eligible for inclusion in the efficasst. ICS, inhaled corticosteroids; CBP,
conventional best practice.

Figure 2 (A) Kaplan-Meier plot of time to first severe asthexacerbation. (B) Asthma control over time
assessed by Questionnaire (ACQ5). SMART = SMARWP;€&bnventional best practice according to Global
Initiative for Asthma (GINA) treatment guidelines

A) 104
Ay 104 ____ cpp

—— SMART

Patients with severe exacerbation (%)
T

— — — T
0 30 60 90 120 150 180
Day since randomisation

G —0.05 26

E’, -0.341 —e—SMART
S-03{ —=CBP
£

Week



Published in : International Journal of Clinical Betice (2009)
Status: Postprint (Author’s version)

Table 2 Number of patients with severe asthma exacerbattoted and by sub-criteria

Event SMART (n =450) CBP (n = 458)
Severe asthma exacerbations (total)lo. of patients 12 (2.7%) 19 (4.1%)
No. of events 14 25
Total no. of days 138 261
Oral GCS No. of patients 11 (2.4%) 16 (3.5%)
No. of events 13 22
Total no. of days 132 244
Emergency room treatment No. of patients 1 (0.2%) 4 (0.9%)
No. of events 1 4
Total no. of days 1 4
Hospitalisation No. of patients 2 (0.4%) 1 (0.2%)
No. of events 2
Total no. of days 10 15

GCS, glucocorticosteroids; CBP, conventional besttice.

Use of as-needed medication

The majority of patients in both groups had attldaday during which one or more as-needed inlalatias
required (264 out of 450 patients in the Budesdfodeoterol SMART group and 291 out of 458 patidntthe
CBP group). Three patients in the SMART group camgavith nine patients in the CBP group had attléas
day with more than 10 as-needed inhalations.

Overall, mean daily as-needed inhalation use resdadtbout the same in both treatment groups, ame tes
no statistically significant difference betweenupe in terms of the average number of inhalati@sdpy and
as-needed free days (Table 3).

Peak expiratory flow and forced expiratory volume

Pre- and post-BD PEF measurements were performéidia® and Visit 5. For patients enrolled by adu
specialist, pre- and post-BD FEYheasurements were also performed at these tinéspoi

Mean PEF pre-BD increased from baseline for théestbin the SMART group by 13.23 1/min and for the
subjects in the CBP group by 10.84 1/min. The nieaR post-BD (1/min) increased from baseline for the
subjects in the SMART group by 9.17 1/min and W971/min for subjects in the CBP group. There were

statistically significant differences between the treatment groups for the mean pre-BD (p = 0a58&) post-
BD PEF (p = 0.60) values or for the pre-BD (p =8).dnd post-BD FEYvalues (p = 0.33) (Table 3).

Patient reported outcomes

Asthma control assessed by questionnaire impravédth groups from baseline. In the Budesonidehéderol
SMART group, the mean ACQ5 score, which assessagteyn control and activity limitation during the
treatment period, decreased by -0.30 compared-@itfY in the CBP group (p < 0.01) (Figure 2B, Tab)le
Both groups showed similar overall treatment satisbn (improvement in SATQ overall score) fromament
to the end of the study (Table 3).

Prescribed controller medication

All 458 patients treated according to conventidyest practice used ICS with the most commonly pitesd
additional controller medication, excluding exaeitn treatment, being a long-actipgagonist in
combination with ICS in a single inhaler (86f6+ 396). In addition, 7% of patienta & 34) used a separate
long-actingB,-agonist and 27% of patients £ 125) used an LTRA as an additional controller (€abl.
Among those 458 patients, at the beginning of thdys 225 patients (49%) were treated with
budesonide/formoterol. A total of 95% of the patseim the CPB group did not have modificationsg{sip/step
down) in their treatment dosage (Table 5).

The mean daily dose of inhaled steroid was siggifily lower in the Budesonide/formoterol SMART (unding
as-needed use) group vs. the CBP group (482 vs.§&fay for the actual doses, p < 0.0001 or 749059 ug
when doses are expressed in BDP equivalents, p00D).
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Table 3 Changes from baseline in symptom control; lung fioncand satisfaction with asthma treatment

Maintenance and reliever medication groups

Treatment comparison

SMART

CPB

SMART vs. CPB

Treatment average/
end of treatment

Treatment period
average/end of

Baseline (visit 5) Adjusted Baseline treatment (visit 5)  Adjusted
mean mean Mean difference (95% ClI,
n Mean (rang) Mean (rang) changet n Mean (rang) Mean (range) changet lower to upper limit), p-value
Symptom control
Average number of 444 1.09 (0-14.7) 0.93 (0-6.95) -0.15 456 1.02 (0-11.4) 0.99 (0-10.4) -0.04 -0.10 (-0.24-0.03) p = 0.1425
rescue inhalations
As-needed free days 444 59.7 (0-107.1) 60.5 (0-102.4) 0.49 456 60.7 (0-107.1) 62.2 (0-114.3) 1.61 -1.12 (-4.70-2.46) p = 0.5383
ACQ5 total score 444 1.42 (0.0-4.8) 1.1 (0.0-4.2) -0.30 449 1.31 (0.0-5.2) 1.16 (0.0-5.2) -0.17  -0.12 (-0.20--0.04) p = 0.0026
Clinic lung function
PEF pre-BD (I/min) 450 411 (100.0-803.0) 424 .23 (85.0-748.0 13.23 458 407 (90.0-799.0) 417.84 (60.0-763.0) 10.84 2.39 (-5.57-10.35) p = 0.5560
PEF post-BD (I/min) 450 437.88 (115.0-804.0, 447.05 (100.0-770.C 9.17 458 435.76 (116.0-798.C 442.95 (100.0-804.0 7.19 1.98 (-5.36-9.31) p = 0.5970
FEV1 pre-BD (I) 136 2.78 (1.1-6.5) 2.78 (1.1t0 6.5) -0.01 135 2.84 (0.8-5.6) 2.86 (0.7-6.0) 0.02 -0.03 (-0.12-0.06) p = 0.4790
FEV1 post-BD (I) 136 2.92 (1.2-6.3) 2.92 (0.9-6.3) 0.00 135 2.96 (0.9-5.7) 3(0.8-6.0) 0.04 -0.04 (-0.11-0.04) p = 0.3285
Satisfaction with asthma treatment
SATQ 419 4.78 (3.1-6.6) 4.81 (3.1-6.3) 0.03 419 4.78 (1.8-6.7) 4.82 (3.4-6.6) 0.05 -0.02 (-0.07-0.04) p = 0.5242

FANOVA with treatment as factor (and baseline asdate). BD, bronchodilator (Ventolin™); ClI, caince interval; ACQ5, Asthma Control Questionndive questions); PEF, peak expiratory flow; REférced

expiratory volume in 1 s; CBP, conventional besictice.
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Drug costs

Estimated drug cost used for asthma during thénrexat period were analysed for the two treatmeoiigs.
Mean asthma drug cost/patient/month were 51.28 ghéopatients in the Budesonide/formoterol SMARDuUp
and 66.54 € for patients receiving CBP (Table 6).

Drug costs linked to the use of asthma medicatierewignificantly lower (-15.26 €; p < 0.0001) for
Budesonide/formoterol SMART group compared with @&P group (Table 6).

Table 4 Prescribed maintenance therapy in the CPB group

Prescribed maintenance medications n =458
Inhaled comb of long-acting beta-2 agonist and IC¢ 396 (86%)
Leukotriene receptor antagonists 125 (27%)
Separate ICS inhaler 60 (13%)
Separate long-acting beta-2 agonist inhaler 34 (7%)
Inhaled long-acting anticholinergics 19 (4%)
Xanthines 14 (3%)
Mucolytics 5(1%)
Cromoglycate 2 (0%)

ICS, inhaled corticosteroids; CBP, conventionat Ipeactice.

Table 5 Percentage of patients in CBP who stepped up @psig down

Stepped up Stepped down
Categories n (%) Categories n (%)
No 448 (97.82) No 447 (97.60)
Yes 10 (2.18) Yes 11 (2.40)

CBP, conventional best practice.

Table 6 Direct drug costs

Smart (€) CBP (€)
n =450 n =458 p-value

Mean study drug cost per patient per 6 months 297 400 <0.001
Mean study drug cost per patient per month 51 67 <0.001
Mean study drug cost difference per patient pertmon -15 <0.001

CBP, conventional best practice.

Safety/tolerability of the treatment

In this study, no clinically important differencestween the two treatment groups were observedredhrd to
the overall pattern of reported SAEs and withdravesdlause of AEs. Both Budesonide/formoterol SMART a
CBP regimens were well tolerated and no new or peeted safety concerns were identified. A tot&2®ISAEs
were reported during treatment, 11 in the Budesdgrimmoterol SMART group and 12 in the CBP grotpo
patients in the Budesonide/formoterol SMART groigddiuring the course of the study, one by suidide,
other following myocardial infarction. None of theported SAEs was considered to be related tonteatby
the investigator.

Adverse events led to discontinuation in two pdtidf.4%) in the SMART group and twp patients (0)48¢he
CBP group. Only one subject discontinued for attneat-related event (sore throat in a patient nGBP

group).
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Discussion

The study conducted in Belgium and Luxembourg coréd that Budesonide/formoterol SMART (one
inhalation bid as maintenance treatment plus itiggls as needed in response to symptoms) is actigéfe
therapy for asthma control compared with physiciahsice of CBP in a real-life setting.

Study procedures were aimed to minimally influepatient's behaviour and the pattern of the contaitts
their physician. Given the complexity of treatmeptions in the conventional best practice armopen-label
study design was chosen. This allowed the effentgs of the single inhaler regimen without a sdpas-
needed inhaler, to be investigated without the rieedeparate reliever therapy as used in all presdouble-
blind studies. In the conventional best practica ahanges of the maintenance dose and other treatme
changes were permitted following any schedulednscheduled contact with the physician, but the Same
maintenance dose of Budesonide/formoterol was thsedghout in the SMART arm, this was not assodiate
with any evidence of deteriorated asthma contrab@ed exacerbation and use of reliever therapy.

The incidence and severity of severe asthma exatiens were similar for the two treatment arms, that
overall incidence was far lower than assumed wioemeping the study. However, the total number obrégd
severe asthma exacerbations (14 vs. 25, at a par eate per patient of 0.074 vs. 0.13, respectjvahyl the
total number of days of severe asthma exacerb@l@® days vs. 261 days, respectively) tended tower in
the Budesonide/formoterol SMART group compared whith CBP group.

In a previous open study comparing Budesonide/ftenob SMART with titration of maintenance treatment
using salmeterol/fluticasone propionate (13), Bodae/formoterol SMART significantly reduced severe
exacerbations, but the overall incidence of evesats substantially higher than in this study. In stuidy, unlike
in the study by Vogelmeier et al. (13), patientthveitable control and no history of exacerbatiorsanallowed
to enrol, and the maintenance treatment in the enatpr arm could be freely changed with other ailatr
drugs permitted, e.g. LTRAs. However, changes imtaaance treatment in the Budesonide/formoterol
SMART arm or addition of other controller therapgre not allowed. The lack of significant differeace
between Budesonide/formoterol SMART and CBP wilpegt to time to severe exacerbation and exacerbati
rates in this study and in other real-life studiEs,17) is therefore likely to reflect a lack ctstical power.
This is linked to the low incidence of events ie BBP arm because of the inclusion of well-corgalbatients
and the added flexibility of treatment with a fibice of multiple maintenance therapies or theteadof
formoterol as reliever therapy to the CBP arm, Whgcalso effective in reducing exacerbation risR)( This
study has, however, confirmed that with no adjustnme maintenance ICS/LABA or add-on therapy the
SMART approach had similar or better efficacy complavith multiple controller therapies and highesés of
inhaled steroid used during CBP. The most commprégcribed asthma medications, excluding exacenbati
treatment, in the 458 patients in the CBP arm waerembination treatment of an ICS and long-acfinggonist
(86%) in a single inhaler with 7% also using LAB#a separate inhaler as maintenance or relieveapiyetn
addition, 27% of patients in the CBP arm used LTRAsh that approximately 20% of patients used tfast
three controller medications. Mean as-needed itibalavas similar in both treatment groups. Howetlee,
Budesonide/formoterol SMART group had lower overalhaled corticosteroid load. The daily IG@&e
was reduced significantly in the Budesonide/formmt&EMART arm vs. the CBP arm by around 300 meg/day
(BDP equivalents). Furthermore days with the useraf corticosteroids to treat severe exacerbatimre also
reduced by 46% in the Budesonide/formoterol SMARJug compared with the CBP group.

The patient's perception of asthma control, wesliypptoms and activity limitation assessed by adeddid
asthma control questionnaire (ACQ5) was improved ¢peater extent over the study period with
Budesonide/formoterol SMART than with CBP, althotlyé two groups of patients were equally satisfigth
their treatment at the end of the study. Of notaésfact that more than 95% of the patients didchange the
maintenance treatment in the CBP group despitéatiiehat ACQ5 was > 0.75 for most of the patients.
However this trial was undertaken 1 year beforepthigication of the GINA that recommended the usa©@Q
in clinical practice to assess asthma control atdsathe treatment accordingly. That might exptaia relative
passivity of the doctors in adjusting the dose afnitenance treatment based on ACQ value.

In this study, overall Budesonide/formoterol SMAR&atment was well tolerated as CBP and resulted in
similar or better asthma control with less intakéG5 compared with CBP. post hocanalysis also showed
that drug costs linked to asthma medication used the entire study period were significantly lovegr
approximately 25% for the Budesonide/formoterol SRIAgroup. This is only relevant if we actually asbte
the direct healthcare cost and not the drug cosiealin this study, costs linked to hospitalisatim@re very low
because of a few numbers of exacerbations. Howasdrpspitalisation days were lower in SMART grttugm
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in CBP group, taking into account this parameteuld@ven strengthen the cost difference betweetwtbe
strategies. This cost-effectiveness of the SMAR@tsgy in Belgium/Luxembourg is keeping with theuks of
a larger study conducted according to a doubledldiesign (19).

In conclusion, in this real-life study performedanwide range of asthma patients suitable for coathin
therapy, we found Budesonide/formoterol SMART teéhaimilar or better efficacy and safety profile as
physicians free-choice of guideline based mainteadhnerapy (CBP) in maintaining or improving asthma
control and reducing exacerbations. Budesonidetiterol SMART also reduced corticosteroid use, thedn
for multiple controller therapies and treatmenttsos
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The information considered in the study was gath#neough additional analysis of the original deddlected
for this trial.

In this real-life study, performed in a wide rar@feasthma patients suitable for combination therapgesonide
/ formoterol SMART was found to have similar ortieetefficacy and safety profile as physicians fcheice of
guideline based maintenance therapy (CBP) in maintaor improving asthma control and reducing
exacerbations. Budesonide/formoterol SMART aéstuced corticosteroid use, the need for multiptarodler
therapies and treatment costs.
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