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A B S T R A C T

Background

Long-acting inhaled ß2-adrenergic agonists are recommended as ’add-on’ medication to inhaled corticosteroids in the maintenance

therapy of asthmatic adults and children aged two years and above.

Objectives

To quantify in asthmatic patients the safety and efficacy of the addition of long-acting ß2-agonists to inhaled corticosteroids on the

incidence of asthma exacerbations, pulmonary function and other measures of asthma control.

Search strategy

We identified randomised controlled trials (RCTs) through electronic database searches (the Cochrane Airways Group Specialised

Register, MEDLINE, EMBASE and CINAHL), bibliographies of RCTs and correspondence with manufacturers, until April 2004.

Selection criteria

RCTs were included that compared the addition of inhaled long-acting ß2-agonists to corticosteroids with inhaled corticosteroids alone

for asthma therapy in children aged two years and above and in adults.

Data collection and analysis

Studies were assessed independently by two review authors for methodological quality and data extraction. Confirmation was obtained

from the trialists when possible. The primary endpoint was rate of asthma exacerbations requiring systemic corticosteroids. Secondary

endpoints included pulmonary function tests (PFTs), symptom scores, adverse events and withdrawal rates.

Main results

Of 594 identified citations, 49 trials met the inclusion criteria: 27 full-text publications, one unpublished full-text report and 21

abstracts. Twenty-three citations (21 abstracts and two full-text publications) provided data in insufficient detail, 26 trials contributed

to this systematic review. All but three trials were of high methodological quality. Most interventions (N = 26) were of four-month

duration or less. Eight trials focused on children and 18 on adults, with participants generally symptomatic with moderate airway

obstruction despite their current inhaled steroid regimen. If a trial had more than one intervention or control group, additional control

to intervention comparisons were considered separately. Formoterol (N = 17) or salmeterol (N = 14) were most frequently added to

low-dose inhaled corticosteroids (200 to 400 µg/day of beclomethasone (BDP) or equivalent).

The addition of a daily long-acting ß2-agonist (LABA) reduced the risk of exacerbations requiring systemic steroids by 19% (relative

risk (RR) 0.81, 95% CI 0.73 to 0.90). The number needed to treat for one extra patient to be free from exacerbation for one year was

18 (95% CI 13 to 33). The addition of LABA significantly improved FEV1 (weighted mean difference (WMD) 170 mL, 95% CI 110

to 240) using a random-effects model, increased the proportion of symptom-free days (WMD 17%, 95% CI 12 to 22, N = 6 trials)

and rescue-free days (WMD 19%, 95% CI 12 to 26, N = 2 trials). The group treated with LABA plus inhaled corticosteroid showed a
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reduction in the use of rescue short-acting ß2-agonists (WMD -0.7 puffs/day, 95% CI -1.2 to -0.2), experienced less withdrawals due

to poor asthma control (RR 0.5, 95% CI 0.4 to 0.7) and less withdrawals due to any reason (RR 0.9, 95% CI 0.8 to 0.98), using a

random-effects model. There was no group difference in risk of overall adverse effects (RR 0.98, 95% CI 0.92 to 1.05), withdrawals

due to adverse health events (RR 1.29, 95% CI 0.96 to 1.75) or specific adverse health events.

Authors’ conclusions

In patients who are symptomatic on low to high doses of inhaled corticosteroids, the addition of a long-acting ß2-agonist reduces the

rate of exacerbations requiring systemic steroids, improves lung function, symptoms and use of rescue short-acting ß2-agonists. The

similar number of serious adverse events and withdrawal rates in both groups provides some indirect evidence of the safety of long-

acting ß2-agonists as add-on therapy to inhaled corticosteroids.

P L A I N L A N G U A G E S U M M A R Y

Long-acting beta ß2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Most consensus statements recommend the use of long-acting ß2-agonists (LABA) as ’add-on’ medication to inhaled corticosteroids for

poorly-controlled asthma where asthma exacerbations may require additional treatment with oral steroids. The purpose of this review

was to identify the benefits and safety profile of adding long-acting ß2-agonists to inhaled corticosteroids in asthmatic children and

adults.

Based on the identified randomised trials, in people who remain symptomatic while on inhaled corticosteroids,the addition of long-

acting ß2-agonists improved lung function and reduced the risk of asthma exacerbations compared to ongoing treatment with similar

dose of inhaled corticosteroids alone. There was no evidence of increased serious side effects or withdrawal rates with the addition of

long-acting ß2-agonists, thus providing some indirect evidence of the short- and medium-term safety profile of long-acting ß2-agonists

when used in addition to inhaled corticosteroids.

B A C K G R O U N D

With the recognition of asthma as an inflammatory disease the cor-

nerstone of asthma management rests with the use of inhaled corti-

costeroids (GINA 2002). Inhaled ß2-agonists are powerful agents

used to relieve the bronchoconstriction associated with asthma.

They act by stimulating the ß2-receptors located in airway smooth

muscle resulting in smooth muscle relaxation (Nelson 1995). In-

haled ß2-agonists can be differentiated one from another by their

onset and duration of action. Short-acting ß2-agonists such as

salbutamol and terbutaline are hydrophilic and interact directly

with ß2-receptors leading to a fast onset of action with duration of

effect of six hours or less (D’Alonzo 1997). Long-acting ß2-ago-

nists (LABA) provide longer symptom control, which is a particu-

larly useful feature for preventing night-time symptoms. There are

two main LABA, namely salmeterol and formoterol. Salmeterol is

highly lipophilic and diffuses through the lipid bilayer in muscle

cell membranes to reach the ß2-receptors, explaining the slower

onset and long duration of action (Nelson 1995). Formoterol, be-

ing less lipophilic, has a fast onset of action, similar to short-act-

ing ß2-agonists, and is believed to be incorporated into the lipid

bilayer to serve as a reservoir, accounting for its prolonged action

(Nelson 1995).

Frequent use of short- or long-acting ß2-agonists generally indi-

cates a significant inflammatory process that should be controlled

with anti-inflammatory drugs such as inhaled corticosteroids. The

role of long-acting ß2-agonists in the management of asthma has

previously been debated. At present, the use of long-acting ß2-ag-

onists as monotherapy clearly appears to be less effective than in-

haled corticosteroids alone (Warner 1998) and has been associated

with increased asthma deaths; this data resulted in an early trial ter-

mination (Smart). Therefore, all national and international asthma

consensus statements recommend the use of long-acting ß2-ago-

nists only in combination with inhaled corticosteroids (Australia,

2002; BTS guidelines 2003; GINA 2002; Lemiere 2004; NAEPP

2002).

While all guidelines recommend the addition of long-acting ß2-

agonists (LABA) as a ’step three’ option, that is in patients who are

unsatisfactorily controlled on inhaled steroids, several variations

across guidelines highlight ongoing uncertainties regarding the op-

timal use of LABA as add-on treatment to inhaled steroids. First,

the lowest dose of inhaled steroids to which LABA could be con-

sidered as add-on therapy varies across guidelines. In adults, LABA

can be added to chlorofluorocarbon-propelled beclomethasone

dipropionate (BDP) at a dose level equivalent to or greater than

200 µg/day according to the American (NAEPP 2002), British

(BTS guidelines 2003) and GINA guidelines (GINA 2002); 400

µg/day or more according to the Canadian consensus statement

(Lemiere 2004); and 800 µg/day or more according to the Aus-

tralian recommendations (Australia, 2002). Recommendations
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also vary by age group. In children aged five years and over,

the addition of LABA is recommended if inadequate control is

achieved with 200 µg/day of BDP, according to the British (BTS

guidelines 2003) and American guidelines (NAEPP 2002); 400

µg/day according to the GINA recommendations (GINA 2002);

and 800 µg/day according to the Australian (Australia, 2002) and

Canadian (Lemiere 2004) statements. Secondly, the preference

of adding LABA to inhaled steroids as ’step three’ option over

other alternative strategies varies across age. Indeed, the Cana-

dian (Lemiere 2004) and Australian (Australia, 2002) guidelines

clearly favour increasing the dose of inhaled corticosteroid to 800

µg/day BDP-equivalent rather than adding LABA, as favoured by

the British (BTS guidelines 2003) and American (NAEPP 2002)

guidelines. In infants and preschool-aged children, LABA is not

recommended as add-on therapy, except by the American guide-

lines which suggest LABA as add-on to 100 to 400 µg/day of BDP

or equivalent (NAEPP 2002). Finally, the criteria to consider the

addition of LABA are vaguely described as inadequate control with

no clear instruction as whether the severity of baseline obstruction

or atopy may be important factors. We believed that a systematic

review of randomised controlled trials may clarify the ongoing un-

certainties about the optimal use of LABA as add-on therapy to

inhaled steroids.

O B J E C T I V E S

The objective of this review was to assess the safety and clinical

benefit on asthma control resulting from the addition of long-

acting ß2-agonists to inhaled corticosteroids in asthmatic patients.

We also wished to examine whether the benefit of long-acting ß2-

agonists was influenced by age, severity of airway obstruction, dose

of inhaled corticosteroids to which long-acting ß2-agonists were

added, use of one or two devices to deliver combination therapy,

the dose and type of long-acting ß2-agonist and the duration of

intervention.

C R I T E R I A F O R C O N S I D E R I N G

S T U D I E S F O R T H I S R E V I E W

Types of studies

Only randomised controlled trials conducted in adults or children,

or both, in whom long-acting ß2-agonists were added to inhaled

corticosteroids were included.

Types of participants

Children aged two years and above or adults with chronic asthma

and having received daily inhaled corticosteroids for at least 30

days prior to study entry.

Types of intervention

Long-acting ß2-agonist (for example, salmeterol or formoterol) or

placebo administered daily for at least 30 days. The dose of inhaled

corticosteroids had to be similar between the intervention and the

control groups. Other co-interventions such as xanthines, anti-

cholinergics and other anti-asthmatic medications were accepted

provided that the dose remained unchanged throughout the study.

Rescue inhaled short-acting ß2-agonists and short courses of sys-

temic steroids were permitted.

Types of outcome measures

The primary outcome was the number of asthma exacerbations

of moderate intensity; that is requiring a short course of systemic

corticosteroids. Secondary outcomes included (1) other measures

reflecting the severity of acute exacerbations, such as rate of hospi-

tal admissions; and (2) measures reflecting chronic asthma control,

such as changes in pulmonary function tests, symptoms, days and

nights without symptoms, functional status, quality of life and use

of rescue short-acting ß2-agonists.

Changes in measures of inflammation such as serum eosinophils,

serum eosinophil cationic protein and sputum eosinophils were

also considered. Rates of clinical and biochemical adverse effects

related to treatment were examined.

S E A R C H M E T H O D S F O R

I D E N T I F I C A T I O N O F S T U D I E S

See: Cochrane Airways Group methods used in reviews.

A search was carried out in the Cochrane Airways Group

Specialised Register of asthma trials which is derived from

systematic searches of bibliographic databases including the

Cochrane Central Register of Controlled Trials (CENTRAL),

MEDLINE, EMBASE and CINAHL and handsearching of

respiratory journals and meeting abstracts. This Register also

contains a variety of studies published in foreign languages. We

did not exclude trials on the basis of language.

The Register was searched using the following terms: (((beta*

and agonist*) and long-acting or “long acting”) or ((beta* and

adrenergic*) and long-acting or “long acting”) or (bronchodilat*

and long-acting or “long acting”) or (salmeterol or formoterol

or advair or symbicort)) and (((steroid* or glucocorticoid* or

corticosteroid*) and inhal*) or (budesonide or beclomethasone

or fluticasone or triamcinolone or flunisolide))

An additional search of CENTRAL was completed using the

above search strategy. Reference lists of all included studies and

reviews were checked to identify potentially relevant citations.

The most recent searches were carried out in April 2004.

Inquiries regarding other published or unpublished studies

known to the authors of the included studies or to pharmaceutical

companies, namely GlaxoSmithKline and AstraZeneca who

manufacture the agents, were also made.
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M E T H O D S O F T H E R E V I E W

Selection of trials
From the title, abstract or descriptors, one of the review authors

(IRG, MNC or FMD) independently reviewed the literature

searches. All studies that were clearly not randomised controlled

trials or that clearly did not fit the inclusion criteria were excluded.

All other citations were reviewed independently in full text by

two review authors assessing for inclusion based on study design,

population, intervention and outcome.

Assessment of methodological quality
Studies to be included underwent quality assessment, performed

independently by two review authors, using two methods. First,

using the Cochrane approach to assess allocation of concealment,

trials were scored using the following principles.

Grade A: adequate concealment.

Grade B: unclear concealment.

Grade C: clearly inadequate concealment.

In addition, each study was assessed using a 0 to 5 scale described

by Jadad (1995) and summarized as follows.

1. Was the study described as randomised (yes = 1; no = 0)?

2. Was the study described as double-blind (yes = 1; no = 0)?

3. Was there a description of withdrawals and dropouts (yes = 1;

no = 0)?

4. Was the method of randomization well described and

appropriate (yes = 1; no = 0)?

5. Was the method of double blinding well described and

appropriate (yes = 1; no = 0)?

6. Deduct one point if methods for randomisation or blinding

were inappropriate.

Data extraction
Data for the trials were independently extracted by two review

authors (MNC or IRG, and FMD) and entered into the

Cochrane Collaboration software program Review Manager,

Version 4.2. Where necessary, expansions of graphic reproductions

and estimations from other data presented in the paper were

performed. Primary authors or sponsors were requested to confirm

the methodology and data extraction and were asked to provide

additional information and clarification for the trial, as needed.

We recorded as a ’User defined order’ the mean daily

dose of inhaled corticosteroids in both the intervention and

control groups, reported in chlorofluorocarbon (CFC)-propelled

beclomethasone-equivalents, where 1 µg of beclomethasone

dipropionate equates to 1 µg of budesonide and 0.5 µg of

fluticasone propionate (NAEPP 2002). All doses of inhaled

medications were reported based on ex-valve rather than ex-inhaler

values.

Statistical considerations
The analysis focused on the following comparison.

Long-acting ß2-agonist (LABA) and inhaled corticosteroids (ICS)

(LABA + ICS) versus a similar dose of inhaled corticosteroids

(ICS alone) as second-line treatment, that is in patients already on

inhaled corticosteroids.

Note that given the large size of the review, other comparisons

originally stated in the protocol (published in 1999) are now

assessed in separate reviews; this includes comparing the addition

of LABA to inhaled corticosteroids to increased doses of inhaled

corticosteroids (Greenstone et al) and to tapering doses of inhaled

corticosteroids (Gibson et al). A similar comparison focusing

only on steroid-naive patients is the object of another Cochrane

review (Ni Chroinin 2004). When a trial had more than one

intervention or control group, additional control to intervention

comparisons were considered, if appropriate for this review. If

two control to intervention comparisons used the same group

twice as comparator (for example a 3-arm study had two LABA

+ ICS arms but only one ICS alone arm) the number of

participants in the group used twice (in this instance the ICS

alone group) was halved to avoid over-representation (Buhl

BUD400(qd); Buhl BUD400(bd); Zetterstrom BUD4001d;

Zetterstrom BUD4002d; Zimmerman ICS450F12; Zimmerman

ICS450F6). For event rate, the denominator was also halved in

the control group.

Treatment effects for dichotomous variables were calculated

as relative risk (RR), risk difference (RD), or both, with

95% confidence intervals (CI). For continuous outcomes, such

as pulmonary function tests, pooled statistics were calculated

as weighted mean differences (WMD) or standardized mean

differences (SMD), as indicated, and reported with 95%

confidence intervals. Homogeneity of effect sizes between studies

being pooled was tested with the I2 statistic with a value greater

than 25% as the cut-off for heterogeneity (Higgins 2003), the

Dersimonian and Laird method with a P value less than 0.05

used as the cut-off level for significance, or both. In absence of

heterogeneity, the fixed-effect model (Greenland 1985) was used.

If heterogeneity was suggested by the I2 or the Dersimonian

and Laird method, the Dersimonian and Laird random-effects

model (DerSimonian 1986) was applied to the summary estimates.

Unless otherwise specified, the fixed-effect model is reported.

Equivalence was assumed if the relative risk estimate and its

confidence interval were between 0.9 and 1.1. Numbers needed to

treat (NNT) were derived from the pooled odds ratios using Visual

Rx (an online calculator at http://www.nntonline.net) (Cates

2002).

Subgroup analyses were planned to explore possible reasons for

heterogeneity of the primary outcome and, in the absence of

heterogeneity, to identify potential effect modifiers for which the

magnitude of benefit may change according to the value of the

characteristic (for example severity of airway obstruction). The

following a priori defined subgroups were examined to explore

their influence on the magnitude of effect (effect modification).

1. Magnitude of airway obstruction at baseline as determined

by the mean per cent predicted forced expiratory volume in one
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second (FEV1): classified as mild (FEV1 80% or more), moderate

(FEV1 61 to 79%) or severe (FEV1 60% or less) (GINA 2002).

2. Children (less than 18 years of age) versus adults.

3. Mean dose (ex-valve) of inhaled corticosteroids in both

groups, reported in CFC-propelled beclomethasone-equivalent

doses (µg/day), portrayed as the user-defined number.

4. Usual versus higher than usual dose (reported as ex-valve in µg)

of the long-acting ß2-agonist (salmeterol or formoterol).

5. Type of long-acting ß2-agonist (salmeterol versus formoterol).

6. Use of one or two devices to deliver the combination of ICS

plus LABA.

7. Trial duration (in weeks).

Since the publication of the original protocol in 1999, and prior

to data analysis, we have added the last two subgroups analyses.

Subgroup 6 was added because of recent data (Nelson HR 2003)

suggesting a differential effect when using one or two devices to

deliver the combination of LABA plus ICS. We added subgroup

7 to investigate the risk of tachyphylaxis.

Differences in the magnitude of effect attributable to these

subgroups were examined with the residual chi square test from the

Peto Odds Ratios or with the t-test for weighted mean differences

(Deeks 2001). We conducted a multivariate meta-regression to

examine the simultaneous impact of and interaction between the

above-named variables on the risk of patients with exacerbations

requiring systemic steroids. Backward and forward models were

built using these subgroups as well as using FEV1 (litres) and dose

of inhaled corticosteroids (µg/day) as continuous variables (Stata

for Windows, Version 8 2003, Stata Corporation, Texas, USA).

Sensitivity analyses were performed to investigate the potential

effects of the (1) methodological quality, (2) publication bias

and (3) funding source on the main outcome. Funnel plots

were used to examine the possibility of publication bias (Egger

1997). The fail-safe N test was used to assess the robustness of

the results (Gleser 1996). All estimates were reported with their

95% confidence interval. The meta-analysis was performed using

MetaView, version 1.0.2 (Cochrane Review Manager, Cochrane

Collaboration, Oxford).

D E S C R I P T I O N O F S T U D I E S

The search updated in April 2004 identified 594 citations. Of

these, 545 reports were excluded for the following mutually exclu-

sive reasons: (1) duplicate references (N = 208), not a randomised

controlled trial (N = 68) or an ongoing trial (N = 14), (3) partici-

pants were not asthmatics (N = 4), (4) no consistent intervention

with inhaled corticosteroids in all participants (N = 41), (5) inter-

vention was not daily inhaled long-acting ß2-agonists (N = 19),

(6) control intervention was not inhaled corticosteroids alone (N

= 63), (7) duration of intervention was less than 30 days (N = 45),

(8) outcome measures did not reflect asthma control (N = 8), (9)

the treatment and intervention groups compared the same med-

ications either in combination or with different delivery devices

(N = 30), (10) co-intervention with a non-permitted agent (N =

1), (11) patients were steroid-naive on study entry (N = 20), (12)

control group had a higher dose of inhaled corticosteroid than the

intervention group (N = 21) and (13) the dose of inhaled corti-

costeroid did not remain stable during the trial (N = 3). Due to

the large number of citations considered, the reasons for exclusion

are provided only for published randomised controlled trials.

A total of 49 citations met eligibility criteria including 27 full-text

publications, 21 abstracts and the complete disclosure of one un-

published study report (Hultquist BUD400). The abstracts and

two full-text publications (Gardiner ICS600; Leblanc 1996) pro-

vided data with insufficient details to be used in this meta-analysis.

The abstracts are currently listed under Studies awaiting assess-

ment, until full-text publication.

Eligible trials were identified by name of author followed by the

generic name and (fixed or mean) daily dose in microgram of in-

haled steroids, where BDP = beclomethasone dipropionate, BUD

= budesonide, FP = fluticasone propionate, TAA = triamcinolone

acetonide, ICS = variety of steroids used, and NR = not reported.

When more than two interventions were compared within the

same trial, differentiating criteria followed (od = one dose versus

bd = two doses per day of inhaled steroids; F6 = formoterol (6µg);

F12 = formoterol (12 µg); or 1d = one device versus 2d = two

devices for delivering the combination of LABA plus ICS) (see

below).

The current review, therefore, aggregated 26 trials that exam-

ined the addition of long-acting ß2-agonists to inhaled corticos-

teroids (LABA + ICS) as compared to similar inhaled corticos-

teroids alone (ICS alone) in patients already receiving inhaled cor-

ticosteroids prior to study enrolment. Five trials with more than

two study groups contributed two control to intervention com-

parisons, namely Buhl BUD400(qd) (LABA + ICS once daily),

Buhl BUD400(bd) (LABA+ICS twice daily), O’Byrne BUD200

(ICS 200 µg/day of BDP-equivalent in both groups), O’Byrne

BUD400 (ICS 400 µg/day of BDP-equivalent in both groups),

Pauwels BUD200 (ICS 200 µg/day of BDP-equivalent in both

groups), Pauwels BUD800 (ICS 800 µg/day of BDP-equivalent

in both groups), Zetterstrom BUD4001d (LABA + ICS delivered

in one device), Zetterstrom BUD4002d (LABA + ICS delivered in

two separate devices), Zimmerman ICS450F12 (formoterol 12 µg

twice daily) and Zimmerman ICS450F6 (formoterol 6 µg twice

daily). In total, there were 31 control to intervention comparisons

derived from the 26 included studies.

All trials except one (Hultquist BUD400) was published in full-

text. Trial size varied from 16 (Simons BUD150) to 663 partici-

pants (Price 2002).

Eighteen control to intervention comparisons pertained exclu-

sively to adults, nine to children (Akpinarli ICS600; Lang-

ton Hewer ICS400; Meijer ICSNR; Russell ICS750; Si-
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mons BUD150; Tal BUD400; Verberne 1998; Zimmerman

ICS450F12; Zimmerman ICS450F6) while the remaining eight

comparisons permitted the enrolment of an unspecified number

of adolescents aged 12 years or more (D’Urzo ICSNR; Hultquist

BUD400; Kavaru FP400; Kemp ICSNR; O’Byrne BUD200;

O’Byrne BUD400; Price 2002; Shapiro FP1000). In adult tri-

als, the mean age of participants was relatively homogeneous,

varying from 35 years (Li ICS400) to 48 years (Zetterstrom

BUD4001d); in pediatric studies, it ranged from 8.5 years (Zim-

merman ICS450F6) to 14 years ( Langton Hewer ICS400). The

gender distribution varied widely from 30% males in Norhaya

ICS890 to 71% in Langton Hewer ICS400.

In all but three trials participants clearly had inadequate asthma

control (that is, ongoing symptoms and use of rescue short-act-

ing ß2-agonists) at the time of enrolment. In the remaining three

trials (Meijer ICSNR; Shapiro FP1000; Simons BUD150) partic-

ipants appeared asymptomatic and well controlled according to

the Canadian consensus guidelines (Lemiere 2004).

In most trials (N = 18) the mean severity of baseline airway ob-

struction was moderate (that is, FEV1 or PEF of 61% to 79% of

predicted); while it was mild (FEV1 80% or more of predicted)

in eight control to intervention comparisons (Langton Hewer

ICS400; Li ICS400; Meijer ICSNR; O’Byrne BUD200; O’Byrne

BUD400; Simons BUD150; Verberne 1998; Wallin FP800); and

unreported in the remaining trial (D’Urzo ICSNR). The presence

of atopic disease at baseline was reported in only ten studies, all of

which reported atopy in 62% to 100% of participants (Akpinarli

ICS600; Langton Hewer ICS400; Li ICS400; Meijer ICSNR;

Russell ICS750; Simons BUD150; Tal BUD400; van der Molen

ICSNR; Verberne 1998; Wallin FP800).

The long-acting ß2-agonist was salmeterol xinafoate in 14 control

to intervention comparisons and formoterol in the remaining 17

comparisons. Most of the control to intervention comparisons

tested the usual recommended dose of the long-acting ß2-agonist

(that is, salmeterol 50 µg twice daily, formoterol 6 or 12 µg twice

daily). In three trials a higher than usual dose of salmeterol (100

µg twice daily in Boyd ICS1675 and Langton Hewer ICS400)

or formoterol (24 µg twice daily in van der Molen ICSNR) were

used. All but one control to intervention comparison examined

the combination of LABA plus ICS versus ICS alone in a twice-

daily regimen; only Buhl BUD400(bd) examined the two options

as a once-daily administration regimen (Buhl BUD400(bd)).

Within each comparison, the dose of inhaled corticosteroid to

which LABA was added was similar to that in its own ICS-alone

group, being a fixed dose for 23 control to intervention compar-

isons and a range or unspecified dose for the remaining eight com-

parisons. Of the 23 comparisons reporting a fixed dose, 12 tested

the addition of LABA to low-dose inhaled corticosteroids (200 to

400 µg/day of beclomethasone, or equivalent), eight added LABA

to a medium dose of ICS (401 to 799 µg/day of beclometha-

sone, or equivalent) and three comparisons used a high dose of

ICS (800 µg/day or more of beclomethasone, or equivalent) (Ind

2003; Norhaya ICS890; Shapiro FP1000). LABA was added to

budesonide (N = 7 trials), beclomethasone (N = 3 trials) (Mei-

jer ICSNR; Shapiro FP1000; Verberne 1998), budesonide or be-

clomethasone (N = 1 trial) (Russell ICS750) or fluticasone propi-

onate (4 als) (Ind 2003; Kavaru FP400; Shapiro FP1000; Wallin

FP800). The remaining 11 trials failed to specify the inhaled cor-

ticosteroid used.

Most studies (N = 19) used two inhaler devices for ICS and

LABA while six control to intervention comparisons used one de-

vice (Buhl BUD400(bd); Buhl BUD400(qd); Kavaru FP400; Li

ICS400; Shapiro FP1000; Tal BUD400). One study tested both

one and two delivery devices (Zetterstrom BUD4001d; Zetter-

strom BUD4002d). Wallin FP800 failed to report the number of

devices used. Compliance was assessed or monitored during 11 of

the 26 studies.

Co-intervention with other prophylactic medications was per-

mitted in five trials provided that doses remained unchanged

throughout the trial. These included systemic steroids, anticholin-

ergics and xanthines (Langton Hewer ICS400), cromoglycate and

xanthines (Norhaya ICS890) and immunotherapy (Zimmerman

ICS450F12; Zimmerman ICS450F6). Two studies (Ind 2003;

Russell ICS750) permitted co-intervention with other agents but

did not mention specifically which drugs. Patients taking prophy-

lactic medications were excluded in 15 other trials and this factor

was unreported in six trials. Rescue medications such as inhaled

short-acting ß2-agonists and systemic steroids were permitted in

all the trials.

The duration of the intervention in most trials (N = 13) was be-

tween 12 to 16 weeks (Boyd ICS1675; Buhl BUD400(bd); Buhl

BUD400(qd); Kavaru FP400; Kemp ICSNR; Li ICS400; Mei-

jer ICSNR; Molimard ICSNR; Russell ICS750; Shapiro FP1000;

Tal BUD400; Wallin 2003; Zetterstrom BUD4001d; Zetterstrom

BUD4002d; Zimmerman ICS450F12; Zimmerman ICS450F6)

Six trials lasted between four to eight weeks (Akpinarli ICS600;

Hultquist BUD400; Langton Hewer ICS400; Norhaya ICS890;

Price 2002; Simons BUD150) and the remaining seven tri-

als extended from 24 to 54 weeks (D’Urzo ICSNR; Fitzger-

ald ICS730; Ind 2003; O’Byrne BUD200; O’Byrne BUD400;

Pauwels BUD200; Pauwels BUD800; van der Molen ICSNR; Ver-

berne 1998).

The main outcome, the rate of patients with one or more exacerba-

tions requiring systemic steroids, was reported in only 17 control

to intervention comparisons. Most trials reported changes in lung

function, use of rescue ß2-agonists, withdrawals due to any rea-

son, withdrawals due to poor asthma control and overall adverse

health events. There was a large variation in the way improvement

in symptoms (symptom score, per cent symptom-free days, per

cent days with symptoms, per cent night awakenings) and use of

rescue short-acting ß2-agonist were reported, both using various

parameters (average value, final value at end point, per cent change
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and change in per cent values). These wide variations in reporting

prevented the aggregation of all available data.

The overwhelming majority of trials (N = 24) were funded by

producers of both LABA and ICS: 12 trials were supported by

Glaxo Wellcome; seven by Astra Zeneca; two by Astra Draco

(Pauwels BUD200; Pauwels BUD800; van der Molen ICSNR);

two by Allen & Hanburys, a subsidiary of Glaxo Wellcome in the

United Kingdom (Boyd ICS1675; Price 2002); and one by No-

vartis (Fitzgerald ICS730). Only one trial was independently sup-

ported by a charity organization (Langton Hewer ICS400) while

one trial failed to identify the source of funding (Zimmerman

ICS450F12; Zimmerman ICS450F6).

M E T H O D O L O G I C A L Q U A L I T Y

Twenty-four trials had a parallel group design studies and two were

cross-over studies (Norhaya ICS890; Simons BUD150) which

failed to provide results stratified by period.

All but three trials (Akpinarli ICS600; Molimard ICSNR; Wallin

FP800) were of high quality (Jadad score 4 or greater). All trials

were randomised though the method of randomisation was not

described in 12 trials.

Twenty-seven trials were double blind with an appropriate means

of blinding in all but two trials, in which it was not reported

(D’Urzo ICSNR; Wallin FP800). The remaining one trial was

open label (Molimard ICSNR).

The handling of withdrawals and dropouts were adequately de-

scribed in all but two trials (Akpinarli ICS600; O’Byrne BUD200;

O’Byrne BUD400).

With regards to possible selection bias, none of the studies stated

how many patients were screened for eligibility. Thirteen trials

reported the per cent of run-in participants that were successfully

randomised, ranging from 58 to 95% of recruited patients.

Confirmation of methodology was obtained in 11 of the 26 stud-

ies.

R E S U L T S

The meta-analysis aggregated 31 control to intervention compar-

isons, hereafter referred to as comparisons, derived from 26 trials

involving 8147 asthmatic participants.

In the 17 comparisons contributing data to the primary outcome

(outcome 01.01), there was a 19% relative reduction in the risk

of patients experiencing one or more exacerbations requiring sys-

temic corticosteroids (relative risk (RR) 0.81, 95% CI 0.73 to

0.90). There was no evidence of heterogeneity (chi2 15.75, df 15,

P value 0.4). The rate of patients with exacerbations decreased

from 27% to 22% with the addition of long-acting ß2-agonist, an

absolute risk reduction of 5% (95% CI 3% to 8%). The number

needed to treat INNT) with LABA to prevent one exacerbation

over one year is 18 (95% CI 13 to 33), Figure 01. The fail-safe N,

that is the number of unpublished studies with null results needed

to negate the current finding, is 81.

In the absence of heterogeneity, a priori subgroup analyses were

conducted to examine the impact of the following variables on

the magnitude of benefit observed with the addition of LABA

(effect modification). Trends were observed between exacerbations

and the severity of airway obstruction (outcome 02.01), (RR) 1.2,

95% CI 0.91 to 1.54) and the dose of inhaled steroids (outcome

02.03) (chi2 7.41, 3 df, P value 0.06) but they did not reach

statistical significance. Although no significant protective effect of

LABA was observed in the four pediatric trials contributing data

to this outcome (RR 0.90, 95% CI 0.57 to 1.42), the effect was

not statistically different from the 12 adult comparisons (RR 0.80,

95% CI 0.73 to 0.89; chi2 0.5, 1 df, P value > 0.10) (outcome

02.02). Dose of LABA (outcome 02.05) and type of LABA both

showed significant differences between subgroups (RRR 1.4, 95%

CI 1.0 to 2.0, for higher than usual dose; and RRR 1.27, 95% CI

1.04 to 1.56, for salmeterol) but it is difficult to interpret these

results as they are not independent of each other. Use of one trial

(N = 1) or two devices to deliver the combination of LABA plus

ICS (outcome 02.04), and trial duration (outcome 02.07) did not

modify the protective effect of LABA.

The meta-regression identified the impact of three variables mod-

ifying the relative risk of exacerbation with LABA versus placebo,

namely the severity of airway obstruction, the dose of ICS and

the LABA used. Because of multicollinearity (for example correla-

tion between variables), once one of these independent predictors

was selected in the model, no additional variable improved the

fit. The following three bivariate models were generated. A model

supported an inverse relationship between baseline severity and

efficacy of LABA, where every 10% increase in baseline FEV1 was

associated with a 14% increased protection (RR 0.86, 95 % CI

0.74 to 1.0) from exacerbations with LABA over placebo (Table

02). The other models suggested a greater protection against ex-

acerbations with the lower dose as compared to higher doses of

inhaled steroids (Table 03) and with formoterol as compared to

salmeterol (Table 04). However, the relative importance of these

factors could not be untangled as milder airway obstruction was

associated with more use of formoterol and lower doses of inhaled

steroids.

Sensitivity analysis confirmed the robustness of the results. The

conclusions were unchanged with the exclusion of trials with lower

methodological quality (Jadad score less than 4) (N = 12 compar-

isons, RR 0.81, 95% CI 0.73 to 0.90). Because only one trial was

not funded by producers of LABA and all trials contributing data

to this outcome were published, sensitivity analyses on funding

and publication status could not be done. There was no evidence

of systematic bias identified by the test for funnel plot asymmetry

(intercept 0.239, 95% CI -0.87 to 1.34).
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There was no significant group difference in the number of exacer-

bations requiring admission to hospital (N = 11 comparisons, RR

0.81, 95% CI 0.50 to 1.33; outcome 01.02). The use of LABA

significantly reduced the risk of overall withdrawals (all reasons

included) (N = 26 comparisons, RR 0.87, 95% CI 0.77 to 0.97;

or RD -0.02, 95% CI -0.04 to 0.00) (outcome 01.31) and with-

drawals due to poor asthma control (N = 22 comparisons, RR

0.50, 95% CI 0.36 to 0.70; or RD -0.02, 95% CI -0.03 to -0.01)

(outcome 01.32).

The addition of LABA to ICS provided significantly greater im-

provement in lung function over using ICS alone (outcomes 01.03

to 01.14). This was irrespective of whether the group differences

were reported as change from baseline FEV1 in litres (N = 9, WMD

0.170, 95% CI 0.11 to 0.24, random-effects model); change in

per cent predicted (N = 4, WMD 2.79% predicted value, 95% CI

1.89 to 3.69); FEV1 at endpoint in litres (N = 9, WMD 0.15 litres,

95% CI 0.07 to 0.22); FEV1 at endpoint in per cent predicted

(N = 3, WMD 5.93% predicted, 95% CI 3.74 to 8.11); change

from baseline in morning peak expiratory flow (PEF) (N = 17,

WMD 23.28 litres/min, 95% CI 18.38 to 28.18, random-effects

model); or in evening PEF (N = 11, WMD 21.33 litres/min, 95%

CI 14.53 to 28.12, random-effects model) and morning PEF at

endpoint (N = 6, WMD 22.62 litres/min, 95% CI 4.34 to 40.90,

random-effects model). There was insufficient data ( fewer than

two trials) to aggregate the change in PEF variability or evening

PEF at endpoint. There was no apparent effect of duration of the

intervention in the magnitude of improvement in FEV1 (outcome

01.07) as observed after 6 ± 2 weeks (N = 2, SMD 0.41, 95% CI

0.18 to 0.64); 12 ± 4 weeks (N = 11, SMD 0.38, 95% CI 0.24 to

0.52); 24 ± 4 weeks (N = 2, SMD 0.30, 95% CI 0.09 to 0.51) or

52 ± 4 weeks (N = 2, SMD 0.32, 95% CI 0.21 to 3) (chi2 7, 3

df ).

Use of LABA significantly reduced daytime symptoms (N = 5,

SMD -0.34, 95% CI -0.44 to -0.23); night-time symptoms (N=

2, SMD -0.18, 95% CI -0.31 to -0.05) and overall 24-hour symp-

toms (N = 2, SMD -0.28, 95% CI -0.45 to-0.11). The benefi-

cial effect of LABA and ICS over ICS alone was also observed in

the per cent symptom-free days during the observation period (N

= 4, SMD 0.32, 95% CI 0.02 to 0.62, random-effects model);

the change from baseline in symptom-free days (N = 6, WMD

17.21%, 95% CI 12.06 to 22.36, random-effects model) and in

symptom-free nights (N = 4, SMD 0.51, 95% CI 0.28 to 0.74, ran-

dom-effects model). The favourable effect of LABA was observed

in the change in asthma-control days (N = 2, WMD 15.61%,

95% CI 8.51 to 22.70). There were no significant group differ-

ences for percentage of nights with no awakening (N = 2, WMD

-1.37, 95% CI -2.75 to 0.02); the changes in per cent nights with

no awakening (N = 2, WMD 3.24, 95% CI -0.89 to 7.38) and

in night-time awakening (N = 3, WMD -0.22, 95% CI -2.24 to

1.81).

The addition of LABA to ICS also reduced the need for rescue

short-acting ß2-agonists whether reported as daytime use at end-

point (N = 2, WMD -0.73 puffs/day, 95% CI -1.24 to -0.22,

random-effects model); night-time use at endpoint (N = 2, WMD

-0.44 puffs/night, 95% CI -0.81 to -0.07, random-effects model);

change in overall 24-hour use (N = 8, WMD -0.81 puffs/day,

95% CI -1.17 to -0.44, random-effects model); change in night-

time use (N = 6, WMD -0.33 puffs/night, 95% CI -0.57 to -0.1,

random-effects model) or change in daytime use (N = 9, WMD

-0.82 puffs/day ,95% CI -1.17 to -0.44, random-effects model).

The change in per cent rescue-free days (N = 2, WMD 19.1%,

95% CI 12.19 to 26.01) and in quality of life (N = 2, WMD 0.33,

95% CI 0.05 to 0.6, random-effects model) also favoured LABA.

There was no apparent group difference in the risk of overall ad-

verse effects (N = 11, RR 0.98, 95% CI 0.92 to 1.05), meeting

our a priori definition of equivalence. There was also no group

difference in the risk of serious adverse events (N = 4 comparisons,

RR 1.16, 95% CI 0.30 to 4.42) or in any of the reported specific

side effects including headache (N = 12, RR 1.13, 95% CI 0.92 to

1.41); hoarseness (N = 3 comparisons, RR 0.71, 95% CI 0.16 to

3.18, random-effects model); oral thrush (N = 4, RR 1.04, 95%

CI 0.35 to 3.06); tachycardia or palpitations (N = 5, RR 2.13, 95%

CI 0.77 to 5.88); cardiovascular adverse effects such as chest pain

(N = 3, RR 0.90, 95% CI 0.32 to 2.54) or tremor (N = 7, RR 2.48,

95% CI 0.78 to 7.89, random-effects model). However, the upper

confidence interval for some adverse events was high (for example

tachycardia, palpitations and tremor), ruling out total reassurance.

The effect on growth, adrenal function and methacholine chal-

lenge could not be aggregated due to insufficient number of trials

(fewer than 2) reporting these outcomes. Only one study reported

deaths, with three deaths reported overall. The risk of withdrawals

due to adverse effects was similar in the intervention and control

groups (N = 19, RR 1.29, 95% CI 0.96 to 1.75).

D I S C U S S I O N

The available evidence confirms a beneficial effect of adding long-

acting ß2-agonist (LABA) to inhaled corticosteroids (ICS) in pa-

tients with suboptimal asthma control despite the use of inhaled

corticosteroids as compared to status quo?. The addition of long-

acting ß2-agonist reduced by 19% the relative risk and by 5% the

absolute risk of patients requiring systemic steroids for an asthma

exacerbation, over 4 to 54 weeks. The beneficial effect of adding

LABA to inhaled steroids was also supported by the greater im-

provement in FEV1 (by 170 ml in morning PEF (23 litres/min);

in symptom-free days (by 17%); in rescue-free days (by 19%) and

by a 50% lower relative risk or a 2% lower absolute risk of with-

drawals due to poor asthma control) compared to treatment with

a similar dose of inhaled steroids alone. The addition of LABA

was not associated with an increase in overall or specific adverse

health events (other than tremor) over those observed with inhaled

steroids alone, but some of the confidence intervals were wide,
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precluding total reassurance on the safety of LABA with regard to

tachycardia and palpitations.

The strength of the evidence allows us to firmly conclude the

beneficial effect of LABA as add-on to ICS, particularly on the risk

of exacerbations. There was no evidence of heterogeneity between

trials despite the participation of participants of different ages,

with differing severity of airway obstruction and the use of various

doses and combinations of LABA and ICS. Eighty-one new trials

showing no protective effect of LABA on exacerbations would be

required to negate the current findings, underlying the robustness

of the conclusions. The reduction in patients requiring systemic

steroids, by 27% to 22%, is probably clinically important in this

population with its relatively high baseline rate of exacerbations;

this is equivalent to 18 patients needing to be treated to prevent

one exacerbation over the course of one year.

While the results seem to apply to all patients, irrespective of base-

line characteristics and intervention variations, the meta-regres-

sion suggested three factors that might be associated with treat-

ment effect, namely the baseline severity of airway obstruction,

the dose of inhaled steroids and the LABA used. Of note, trials

testing patients with less airway obstruction also tended to use

a lower dose of ICS and more often formoterol than salmeterol.

These factors may be important effect modifiers although caution

is advised in the interpretation of the analyses because of the asso-

ciation observed between each of these three variables. We hypoth-

esized that the baseline severity may be the major determinant of

the increased protection associated with LABA since the dose and

combination therapy to be tested probably guided the patient eli-

gibility criteria. Perhaps the superior effect of LABA in those with

normal lung function suggest greater efficacy in the absence of sig-

nificant airway inflammation. The results clearly demonstrate the

efficacy of LABA as add-on to ICS, even using low doses of 200 to

400 µg/day of BDP or equivalent. Whether the addition of LABA

to ICS is superior to increasing the dose of ICS is addressed in

another review (Greenstone et al, in preparation). The difference

in protection between formoterol and salmeterol needs caution in

interpretation at present in view of the association with baseline

severity and dose of ICS, particularly with the single device com-

bining formoterol (6 µg) with low dose ICS (100 or 200 µg of

BUD) while salmeterol is combined with 100 or 250 µg of flutica-

sone, an inhaled steroid twice as potent as budesonide. Due to the

small number of trials involving children that contributed data to

the main outcome (N = 4) and using a single versus two devices

for delivering combination therapy (N = 1) (Nelson HR 2003)

the power for identifying the impact of these variables on the pro-

tection anticipated from LABA remains to be demonstrated. The

benefits of once- versus twice-daily dosing need closer examination

with additional trials. Finally, it remains unclear whether the addi-

tion of long-acting ß2-agonist to ICS in well-controlled patients

is of any benefit as only four trials addressed this issue. Clearly

the publication of the 21 identified eligible abstracts is likely to

shed more light on the characteristics of patients and variation in

treatment modalities that are associated with greater benefit from

long-acting ß2-agonists.

The improvement in lung function with the use of LABAs may

be surmised from their physiologic action, although most studies

obtained these measurements at the trough of the dosage interval

(12 hours or more after the last LABA inhalation). Improvements

were seen in all lung function tests (FEV1 and PEF) whether mea-

sured in the respiratory laboratory or at home, in the morning

or evening. The average improvement in FEV1 was 377 ml with

LABA plus ICS compared to 151 ml with ICS alone; the improve-

ment with LABA surpassed the 200 ml cut off for within-patient

variability (ATS guideline 1994). While the addition of LABA re-

duced the need for rescue short-acting ß2-agonists slightly more

than ICS the group difference was surprisingly small, an aver-

age reduction of only -0.8 puffs/24 hrs, -0.4 puffs/night and -0.8

puffs/day. Perhaps a baseline infrequent (not daily) use of short-

acting ß2-agonists could explain this phenomenon, in which case

the increase in percentage of rescue-free days ( by 19%) may be a

more useful indicator. Similarly, a group difference in the improve-

ment in symptoms was present but modest (SMD of -0.2 to -0.3),

suggesting perhaps little symptomatology at baseline. An alterna-

tive explanation may lie in the effectiveness of inhaled steroids

per se in reducing symptoms and enhanced compliance in the use

of rescue short-acting ß2 agonists in the context of a randomised

controlled trial.

With regards to safety, the addition of long-acting ß2-agonists was

not associated with any significant difference in overall or specific

adverse effects, except for tremor; however, the upper confidence

intervals of some adverse events were high. The similar withdrawal

rate between groups due to adverse effects lends additional support

to the safety of adding LABA to ICS, for up to 52 weeks. The long-

term safety of long acting ß2-agonists remains to be demonstrated

and could not be assessed in this context.

The absence of data on airway inflammation that could be ag-

gregated was disappointing. The concern that use of LABA may

hide symptoms of poor asthma control and lead to deterioration

of the airways is not supported by the presented clinical evidence.

Yet, it would have been quite reassuring to confirm the absence

of increased airway inflammation with use of LABA. With simi-

lar improvement in FEV1 (outcome 01.07) irrespective of study

duration, there was no evidence of tachyphylaxis associated with

prolonged use of LABA.

To our knowledge this systematic review is the largest meta-anal-

ysis on the use of LABA add-on therapy to inhaled steroids, as

currently recommended by International consensus statements. It

provides complementary information to other reviews examining

the overall efficacy of LABA in pediatrics (Bisgaard 2003) and with

adults (Walters 2003) when used as monotherapy and/or incon-

sistent co-treatment with ICS. With 26 trials contributing data

on over 8000 asthmatic patients there is enough power to firmly

conclude the efficacy of LABA as add-on to ICS over and above

similar dose of ICS alone. The benefits of addition of LABA to
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ICS clearly apply to patients who are symptomatic on current dose

of ICS, as low as 200 µg/day of beclomethasone or equivalent.

However, the generalisability of the findings to a clinic population

must be considered with care.

As for most asthma trials, the main eligibility criteria were presence

of symptoms with significant (12 to 15% or more) reversibility in

FEV1 with ß2-agonist; yet such reversibility is demonstrated in

less than 10% of patients at a given point in time (Storms 2003).

Major exclusion criteria relate to smokers, pregnant or lactating

women as well as those of childbearing age without appropriate

contraception, thus leading to the exclusion of probably half our

patients. Finally, patients with severe airway obstruction, recent

exacerbations, or both, were generally excluded. To how many

of our patients do these results apply? Unfortunately none of the

studies mentioned how many patients were screened for enrol-

ment in the run-in period. Only 55% of studies reported the pro-

portion of patients enrolled in the run-in period that were suc-

cessfully randomised (varying between 58% and 95%). There was

little reporting of adherence to treatment during the intervention

period, mentioned in only 42% of studies, with no adjustment or

stratification in the analyses. Whether treatment with LABA plus

ICS leads to improved compliance and thus better asthma control

than ICS alone could not be assessed in this review. Thus the re-

sults of this review may not be generalised to the majority of our

patients particularly those with symptoms but little reversibility

in FEV1.

Whether addition of long-acting ß2-agonists is more effective and

safer than increasing the dose of inhaled corticosteroids (Green-

stone), adding anti-leukotrienes (Ram 2005) or whether it exerts

a steroid-sparing effect (Gibson) are addressed in other Cochrane

reviews.

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

In symptomatic adults and children with mild to moderate airway

obstruction who are symptomatic on their low to high dose of

inhaled corticosteroids, the addition of long-acting ß2-agonist is

superior to remaining on similar doses of inhaled steroids alone; for

reducing the rate of exacerbations requiring systemic steroids and

as well as for improving lung function, symptoms and quality of

life. There is insufficient data to make firm conclusions on the use

of LABA for preschool and school-aged children, on the starting

dose of ICS to which to add LABA, the use of single versus two

devices for administering combination therapy, and the preferred

type of LABA. There was no apparent group difference in safety

profile. Eighteen patients would need to receive LABA for one year

to prevent one patient having an exacerbation requiring rescue

systemic steroids.

Implications for research

Preschool-aged children with asthma, school-aged children with

moderate or severe baseline obstruction and adults with severe air-

way obstruction warrant further investigation. Similarly, patients

who are symptomatic on inhaled steroids, despite good compli-

ance, but with little airway reversibility to short-acting ß2-agonists

should be targeted for inclusion in future studies.

Interventions should include head-to-head comparisons or

demonstrate more variations between studies permitting the eval-

uation of the effect of salmeterol versus formoterol, combined with

various doses of inhaled steroids, use of one versus two devices to

deliver combination treatment, once versus twice daily regimen,

and flexible versus fixed dosing, of the combination of ICS and

LABA.

Future trials should aim for the following design characteristics:

- double blinding, adequate randomisation and complete report-

ing of withdrawals and dropouts with intention-to-treat analysis;

- intervention period of 12 weeks or more to properly assess the

impact on exacerbations requiring systemic corticosteroids;

- clear reporting of the per cent (and reasons) of non-eligibility of

approached patients and of those enrolled in the run-in period;

- complete reporting of continuous (denominators, mean change

and mean standard deviation of change) and dichotomous (de-

nominators and rate) data.

Outcomes of particular importance to assess include:

- exacerbations requiring systemic corticosteroids and, in particu-

lar, the effect of different patient characteristics on outcome, such

as baseline lung function, baseline dose of ICS;

- careful monitoring and reporting of compliance to ICS prior

to randomisation and to ICS and LABA postrandomisation. The

impact of compliance to combination therapy versus ICS alone

on the magnitude of the effect size should be examined;

- reporting of the cost effectiveness of use of combination inhalers

as compared to inhaled corticosteroids alone;

- long-term side effects of long-acting ß2-agonists.
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T A B L E S

Characteristics of included studies

Study Akpinarli ICS600

Methods DESIGN:

-parallel group, 2 groups

-multicenter

ALLOCATION:

-random

BLINDING: -double-blind -use of identical placebo

WITHDRAWAL/ DROP-OUTS:

-not described

JADAD’s Quality Score= 3

Confirmation of methodology unobtainable

Participants Symptomatic asthmatic children

% ELIGIBLE OF SCREENED POPULATION

Not reported

% RUN-IN PARTICIPANTS RANDOMISED

Not reported

RANDOMISED:

32 patients

-ICS +F12 (BID)= 16

-ICS= 16

WITHDRAWALS:

-not described

AGE mean (range) or mean (SD):

-

6 to 14 years

GENDER:(% male):

-ICS+F12= 43%

-ICS = 50%

-total= 47%

SEVERITY:

not reported

BASELINE % PRED. FEV1: mean(SEM)

-not described

BASELINE DOSE OF ICS:

-

400-800mcg

ASTHMA DURATION:

-not described
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Characteristics of included studies (Continued )

ATOPY (%)

-ICS + F12 (BID)= 69%

-ICS = 67%

-total= 62.5

ELIGIBILITY

CRITERIA:

-met ATS criteria for asthma

->= 15%increase in FEV1 within the previous year

EXCLUSION CRITERIA:

-asthma exacerbation or respiratory infection in < month

ELIGIBILITY CRITERIA DURING RUN IN

Only patients requing salbutamol more than once a week were randomised

Interventions PROTOCOL:

-LABA + ICS vs SAME dose of ICS

OUTCOMES reported at 6 weeks

RUN IN PERIOD: 2 weeks

with ICS 400-800 mcg/day

to document symptoms and beta2-use

DOSE OPTIMISATION PERIOD: NONE

INTERVENTION PERIOD: 6 weeks

TEST GROUP:

(ICS +F12)

ICS 400-800 mcg/day + formoterol 12 mcg BID

CONTROL GROUP:

(ICS)

ICS (400-800 mcg/day) + placebo BID

DEVICE:

MDI + large volume spacer (Volumatic)

NUMBER OF DEVICES

2

COMPLIANCE

assessed by weighing canisters

CO-TREATMENT

-not described

Outcomes INTENTION TO TREAT ANALYSIS: not described

PULMONARY FUNCTION TEST

-% of predicted FEV1

-morning PEFR (L/min)

-evening PEFP (L/min)

-PEF variability (%)

-PC 20 (mg/ml)

SYMPTOM SCORES:

-score of 0 to 3 (max 9) (Change)

-nighttime symptom score

-symptom-free days or nights
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Characteristics of included studies (Continued )

FUNCTIONAL STATUS:

-rescue B2-agonist use per week ( each use consisted of 2 puffs)

-exacerbation requiring systemic steroids

-exacerbations requiring admision

INFLAMMATORY MARKERS:

-not described

ADVERSE EFFECTS:

-described

WITHDRAWALS:

-not described

primary outcome measure not reported

Notes -Full-text publication

-Funded by Astra Zeneca

-Author contacted and unable to confirm methodology or data

User-defined number: 600 (mean ICS dose in LAB2 group in mcg/day of BDP-equivalent: 400 - 800)

Allocation concealment A – Adequate

Study Boyd ICS1675

Methods DESIGN

-parallel-group

-multicentre (15 centres)

ALLOCATION

-random

-computer generated random numbers

-numbered coded inhalers supplied by Pharmacy

BLINDING

-double-blind -placebo-controlled

-use of identical placebo

WITHDRAWAL/

DROPOUTS

-described by groups

JADAD’S quality score=5

Confirmation of methodology:

obtained

Participants Symptomatic Asthmatic adults

%ELIGIBLE OF SCREENED POPULATION

Not reported

%RUN-IN PARTICIPANTS RANDOMISED

66%

RANDOMISED:

119 patients

-Salm100 + ICS=55

-Placebo + ICS=64
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Characteristics of included studies (Continued )

WITHDRAWALS:

-Salm100 + ICS=8 (15%)

-Placebo + ICS=14 (22%)

AGE:

mean(range)

-Salm100 + ICS=47(18-79)

-Placebo + ICS=47(18-73)

GENDER:

(% male)

-Salm100 + ICS=40%

-Placebo + ICS=45%

BASELINE % PRED. FEV1:

mean(range)

-Salm100 + ICS=66(33-105)

-Placebo + ICS=66(16-115)

BASELINE DOSE OF ICS:

Salm100 + ICS:

-

1000-2000 mcg/day=47(85%)

-

2001-3000 mcg/day=6(11%)

-

3001-4000 mcg/day=2(4%)

Placebo + ICS:

-

1000-2000 mcg/day=55(86%)

-

2001-3000 mcg/day=7(11%)

-

3001-4000 mcg/day=2(3%)

ASTHMA DURATION (years):

-Salm100 + ICS=15.5+/-14.3

-Placebo + ICS=14.1+/-12.7

ATOPY (%):

-not described

ELIGIBILITY CRITERIA:

->= 15% improvement from baseline in lung function following inhaled salbutamol

-at least 2 acute asthma exacerbations in the preceding 18 months

EXCLUSION CRITERIA:

-concurrent uncontrolled systemic disease

-having received treatment for an acute respiratory infection in the last 2 weeks

- or had a FEV1 <40% predicted

Interventions PROTOCOL:

-LABA + ICS vs SAME dose of ICS

OUTCOMES:

-reported at 4, 8 and 12 weeks

RUN-IN:
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-

2 weeks

DOSE OF ICS DURING RUN IN

Usual ICS

Intervention period:

-

12 weeks

TEST GROUP:

(Salm100 + ICS)

-Salmeterol 100 mcg bid + ICS

CONTROL GROUP:

-Placebo + ICS

DEVICE:

-diskhaler

NUMBER OF DEVICES:

2

COMPLIANCE:

Assessed at each clinic visit

CO-TREATMENT

-Salbutamol metered dose inhaler

Outcomes INTENTIqq1ON TO TREAT ANALYSIS:

-yes

PULMONARY FUNCTION TEST:

-FEV1

-PEF(morning and evening)*

SYMPTOM SCORE:

-score of 0 to 4 (change)

-changes in daytime and nighttime score

FUNCTIONAL STATUS:

-rescue B2-agonist (number of puffs per 24 hours)

-nocturnal awakening( change in symptom free nights)

- symptom free days change

-severe exacerbation (requiring systemic steroids)

INFLAMMATORY MARKERS:

-none studied

ADVERSE EFFECTS:

-reported

WITHDRAWALS:

-reported

* primary outcome variable

Notes -Full text publication

-Funded by Allen & Hanburys

-Confirmation of methodology and data obtained
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-User-defined number: 1681 (mean ICS dose in LAB2 group in mcg/day of BDP-equivalent)

Allocation concealment A – Adequate

Study Buhl BUD400(bd)

Methods Same as Buhl od

except the following 2 groups considered:

LABA + ICS twice a day versus ICS once a day

Participants Symptomatic Asthmatic adults

% ELIGIBLE OF SCREENED POPULATION:

Not reported

% RUN IN PATIENTS RANDOMISED:

95%

26 patients were recruited but were not randomised as they deteriorated during run in

RANDOMISED

347 patients

-Form 6 mcg+ ICS bid=176

-Placebo + ICS=171 ( for analyisis of data half the placebo group data was compared to each treatment group)

WITHDRAWALS:

-Form 6 bid + ICS=14 (8%)

-Placebo + ICS=14 (8%)

AGE:

mean(range)

-Form 6 + ICS bid = 44.8(18-74)

-Placebo + ICS=45.5(18-78)

GENDER:

(% male)

-Form 6 + ICS bid =57%%

-Placebo + ICS=40%

BASELINE % PRED. FEV1:

mean(range)

-Form 6 + ICS bid= 77.6(43-111)

-Placebo + ICS=77.6(33-132)

BASELINE DOSE OF ICS mean:

Form 6 + ICS bid:

592 mcg/day

Placebo + ICS:

612mcg/day mcg/day

Range only given for total population (400-1000)

ASTHMA DURATION mean , (range) in years:

-Form 6 + ICS bid = 12.3 (1-63)

-Placebo + ICS=14.5 (0-62)

ATOPY (%):

-not described

ELIGIBILITY CRITERIA:
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Baseline FEV1 of 60-90% normal

->= 12% improvement from baseline in lung function following inhaled salbutamol

-at least 2 acute asthma exacerbations in the preceding 18 months

EXCLUSION CRITERIA:

- systemic corticosteroids in 4 weeks before run in

-concurrent

respiratory infection in the 4 weeks before run in

- severe cardiovascular disorder

-use of beta blocker

-heavy smoking.

Interventions PROTOCOL:

-LABA + ICS TWICE A DAY vs SAME dose of ICS ONCE A DAY

OUTCOMES:

-reported at 4, 8 and 12 weeks

RUN-IN:

-

4 weeks

DOSE OF ICS DURING RUN IN

BUD 200 bid

INTERVENTION PERIOD:

-

12 weeks

TEST GROUP:

(Form 6 + ICS)

-Formoterol 6mcg bid + ICS bid

CONTROL GROUP:

-Placebo + ICS od

DEVICE:

-turbuhaler

NUMBER OF DEVICES:

active medication delivered in 1 device

COMPLIANCE:

Not reported

CO-TREATMENT

-Salbutamol metered dose inhaler

Outcomes Same as Buhl od

Notes Same as Buhl od

Allocation concealment A – Adequate

Study Buhl BUD400(qd)

Methods DESIGN

-parallel-group

-multicentre

(56 centres in 9 countries)

3 groups of which the following two groups are considered:

LABA and ICS once and day versus ICS once a day
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ALLOCATION

-random

-numbered coded inhalers supplied by Pharmacy

BLINDING

-double-blind -placebo-controlled

-use of identical placebo

WITHDRAWAL/

DROPOUTS

-described by groups

JADAD’S quality score=4

Confirmation of methodology:

not obtained

Participants Symptomatic Asthmatic adults

% ELIGIBLE OF SCREENED POPULATION:

Not reported

% RUN IN PATIENTS RANDOMISED:

95%

26 patients were recruited but were not randomised as they deteriorated during run in

RANDOMISED

347 patients

-Form 9 mcg+ ICS=176

-Placebo + ICS=171 ( for analyisis of data half the placebo group data was compared to each treatment group)

WITHDRAWALS:

-Form 9 + ICS=14 (8%)

-Placebo + ICS=14 (8%)

AGE:

mean(range)

-Form 9+ ICS= 42.7(18-77)

-Placebo + ICS=15.4(18-78)

GENDER:

(% male)

-Form 9 + ICS=38%

-Placebo + ICS=40%

BASELINE % PRED. FEV1:

mean(range)

-Form 9 + ICS= 77.1(44-126)

-Placebo + ICS=77.6(33-132)

BASELINE DOSE OF ICS mean:

Form 9 + ICS:

592 mcg/day

Placebo + ICS:

612mcg/day mcg/day

Range only given for total population (400-1000)

ASTHMA DURATION mean , (range) in years):

-Form 9 + ICS= 12.1 (0-62)

-Placebo + ICS=14.5 (0-62)
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ATOPY (%):

-not described

ELIGIBILITY CRITERIA:

Baseline FEV1 of 60-90% normal

->= 12% improvement from baseline in lung function following inhaled salbutamol

-at least 2 acute asthma exacerbations in the preceding 18 months

EXCLUSION CRITERIA:

- systemic corticosteroids in 4 weeks before run in

-concurrent

respiratory infection in the 4 weeks before run in

- severe cardiovascular disorder

-use of beta blocker

-heavy smoking.

Interventions PROTOCOL:

-LABA + ICS ONCE A DAY vs SAME dose of ICS ONCE A DAY

OUTCOMES:

-reported at 4, 8 and 12 weeks

RUN-IN PERIOD:

-

4 weeks

DOSE OF ICS DURING RUN IN

BUD 200bid

INTERVENTION PERIOD:

-

12 weeks

TEST GROUP:

(Form 12 + ICS)

-Formoterol 12 mcg bid + ICS

CONTROL GROUP:

-Placebo + ICS

DEVICE:

-turbuhaler

NUMBER OF DEVICES:

medication delivered in 1 device

COMPLIANCE:

Not reported

CO-TREATMENT

-Salbutamol metered dose inhaler

Outcomes INTENTION TO TREAT ANALYSIS:

-yes

PULMONARY FUNCTION TEST:

-FEV1

- change in morning PEF*

- change in evening PEF

SYMPTOM SCORE:

-Score of 0 to 3 grading day-time and night -time symptoms
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Total daily asthma score = sum of day time and night time scores

FUNCTIONAL STATUS:

-exacerbations

-rescue B2-agonists use ( change in inhalations per day)

-nocturnal awakening (% nights with awakening)

-%reliever use free days

-%symptom free days

-% asthma control days

-% asthma control weeks

INFLAMMATORY MARKERS:

-none studied

ADVERSE EFFECTS:

-reported

WITHDRAWALS:

-reported

Primary outcome*

Notes -Full text publication

-Funded by Astra-Zeneca

-Confirmation of methodology and data obtained

-User-defined number: 400

Allocation concealment A – Adequate

Study D’Urzo ICSNR

Methods DESIGN:

-parallel-group

-multicenter in 253 centers predominantly general practices

-

2 groups

ALLOCATION:

-Randomised

-Method of randomisation: not described

-Means of assignment: not described

BLINDING:

-double-blind

-(means of blinding not described)

WITHDRAWAL/DROP-OUTS:

-described by groups

JADAD’S quality score= 4

Confirmation of methodology:

not obtained

Participants Adults and adolescents with asthma

%ELIGILBE OF SCREENED POPULATION:

Not reported

%RUN IN PARTICIPANTS RANDOMISED:
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Not reported

RANDOMISED:

911 total randomised

-Salm50 bid + ICS = 455

-Placebo + ICS=456

WITHDRAWALS:

-Salm50 bid + ICS= 19%

-Placebo + ICS= 24%

AGE: mean(range)

-Salm50 bid+ ICS=46.5(17-82)

-Placebo + ICS=45.9(18-86)

GENDER: (% male)

-Salm50 bid+ ICS=47%

-Placebo + ICS=45%

SEVERITY:

-moderate

BASELINE FEV1 MEAN (SD):

Not reported

BASELINE DOSE OF ICS/day:

-Sal 50 bid

BDP up to 500mcg :19.3 %

BDP 500-1000: 56.2%

BDP >1000 = 24.6%

-Placebo + ICS

BDP up to 500mcg :16.8%

BDP 500-1000: 61.6%

BDP >1000 = 21.3%

ASTHMA DURATION:

Not reported

ATOPY(%):

-Not reported

ELIGIBILITY CRITERIA:

- History of Asthma (ATS criteria)

-Required regular ICS but still required resuce bronchodilator more than twice daily

EXCLUSION CRITERIA:

-uncontrolled pulmonary or systemic disease or psyhological condition that in then opinion of investigator

precluded their entry into study

-concurrent beta blocker therapy

Interventions PROTOCOL:

-LABA + ICS vs SAME dose of ICS

OUTCOMES:

measured at 4 weekly intervals

RUN IN PERIOD:

none
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DOSE OF ICS DURING RUN-IN:

not applicable

DOSE OPTIMISATION PERIOD:

-none

INTERVENTION PERIOD:

6 months

TEST GROUP (LABA + SINGLE DOSE ICS): usual ICS + salmeterol 50 mcgs bid

CONTROL GROUP

- Placebo + usual dose of ICS

DEVICE: MDI

NUMBER OF DEVICES:

2

COMPLIANCE:

Not reported

CO-TREATMENT

not reported

Outcomes INTENTION TO TREAT ANALYSIS:

-yes

PULMONARY FUNCTION TEST:

-change in clinic PEF

SYMPTOM SCORES:

-not reported

FUNCTIONAL STATUS:

-rescue medication use day and night

-Daytime and nighttime symptoms

- nocturnal awakenings

-Serious asthma exacerbation* defined as days in hospital,-days of prednisone treatment or ER visit

-days requiring increased asthma medication

-work or school days lost because of asthma

limitation of activites because of asthma

INFLAMMATORY MARKERS:

-blood esoinophil count measured in subgroup with asthma exacerbation

ADVERSE EFFECTS:

heart rate higher in salmeterol group

no other adverse effects reported

WITHDRAWALS:

Sal 50 bid + ICS :

19%

Placebo + ICS 24%

Primary outcome variable*

Notes -Full-text publication

Supported by Glaxo Wellcome

Confirmation of methodology and data extraction not obtained
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-User defined number: Not reported

(mean ICS dose in LAB2 group in mcg/day of BDP-equivalent: not reported

Allocation concealment A – Adequate

Study Fitzgerald ICS730

Methods DESIGN:

-parallel-group

-multicenter in 15 centers in Canada

- 3 groups of which 2 considered for this review ( group which evaluated regular albuterol use not considered)

ALLOCATION:

-Randomised

-Method of randomisation: not described

-Means of assignment:

not reported

BLINDING:

-double-blind

-use of identical placebo (double dummy)

WITHDRAWAL/DROP-OUTS:

-reported

JADAD’S quality score= 5

Confirmation of methodology:

not obtained

Participants Symptomatic Asthmatic adults

% ELIGIBLE OF SCREENED POPULATION:

Not reported

%RUN IN PARTICIPANTS RANDOMISED:

72%

RANDOMISED:

271

-F 12 bid +usual dose ICS =89

-Usual dose ICS and on demand albuterol= 91

- Usual dose ICS + regular albuterol=91

WITHDRAWALS:

-total = 54

-F 12 bid +usual dose ICS = 17 (19%)

-Usual dose ICS and on demand albuterol = 18 (20%)

Mean AGE years(SD)

-F 12 bid +usual ICS = 36(13)

-Usual ICS and on demand albuterol = 36 (12)

GENDER: (%male)

-F 12 bid +usual ICS =53%

-Usual ICS and on deman albuterol = 36%

SEVERITY:

-moderate
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BASELINE FEV1 mean % Pred (SD):

-F 12 bid +usual ICS =79.1(16.3)

-Usual ICS and on demand albuterol 79.7(16.4)

BASELINE DOSE OF ICS Mean (SD):

--F 12 bid +usual ICS = 730(290)

-Usual ICS and on demand

albuterol =734( 270)

ASTHMA DURATION ( years):

Not reported

ATOPY (%):

-nor reported

ELIGIBILITY CRITERIA:

-Non smoking adults with asthma as defined by ATS criteria

- Treated with ICS 400-1200 mcg/day for at least 1 months prior to screening

->=15% reversibility after bronchodilator

-During the last 7 days of run in , had used albuterol on at least 5 days awakening on >=1 night due to

asthma symptoms

-use of beta agonist>=10 puffs as weekly mean

-competance with turbuhaler

-compliance with dairy cards and assesments

EXCLUSION:

-Respiratory infection within 2 months of screening

-an acute asthma exacerbation requiring an ER visit in the previous 3 months

CRITERIA FOR RANDOMISATION DURING RUN-IN:

- Had used resuce albuterol on at least 5 of the last 7 days of the run-in period

-Were excluded from randomisation if asthma was poorly controlled as defined by 2 or more awakenings per

week or a visit 2 premedication FEV1 less than 50% predicted or less than 1L

Interventions

PROTOCOL:

-LABA + ICS vs SAME dose of ICS

OUTCOMES:

after initial dose, 3,6 months and 2 days after end of last dose

RUN-IN PERIOD:

2 weeks

DOSE OF ICS DURING RUN-IN:

400-1200 mcgs BDP, BUD usual dose of patient

DOSE OPTIMISATION PERIOD:

-none

INTERVENTION PERIOD:

6 months

TEST GROUP (LABA + SINGLE DOSE ICS): Formoterol 12 mcgs bid +

beclomethasone,budesonide 400-1200mcg/day

CONTROL GROUP:

-Beclomethasone , budesonide 400-1200 mcg bid

DEVICE: Formoterol- dry powder inhalation capsules

Albuterol MDI
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NUMBER OF DEVICES:

2

COMPLIANCE:

Not reported

CO-TREATMENT

not reported

Outcomes INTENTION TO TREAT ANALYSIS:

-not stated

PULMONARY FUNCTION TEST:

-change in morning PEF*

-Change in FEV1

SYMPTOM SCORES:

-change in daytime and nighttime scores

FUNCTIONAL STATUS:

-change in rescue medication use day and night (puffs per day or night)

INFLAMMATORY MARKERS:

-not described

ADVERSE EFFECTS:

-F 12 bid +usual ICS = 13

-Usual ICS and on demand =8

WITHDRAWALS:

reported

*Primary outcome: change in mean morning PEF.

Notes -Full-text publication

Supported by Novartis

Confirmation of methodology and data extraction not obtained

-User defined number:

(mean ICS dose in LAB2 group in mcg/day of BDP-equivalent: 730

Allocation concealment A – Adequate

Study Gardiner ICS600

Methods DESIGN:

-crossover group

- single center

ALLOCATION:

-random

BLINDING:

-double-blind

-identical placebo

WITHDRAWAL/ DROP-OUTS:

- not described

JADAD’s Quality Score=3
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Confirmation of methodology: not obtained

Participants Stable asthmatic adults

%ELIGIBLE OF SCREENED POPULATION

Not reported

%RUN IN PARTICIPANTS RANDOMISED

Not reported

RANDOMISED:

10

-SALM 50mcg bid + usual ICS

-Placebo +Usual ICS

AGE: median (range)

42 (23-64)

GENDER: (%males)

60%

SEVERITY:

moderate

BASELINE % PRED. FEV1: mean (SEM)

Not reported

BASELINE DOSE OF ICS (before start of run-in):

400-1000 BDP equivalent

ASTHMA DURATION:

not reported

ATOPY (%):

-

70%

ELIGIBILITY CRITERIA:

->non smoking

-Asthma diagnosed by ATS criteria

- 15% reversibility following bronchodilator

EXCLUSION CRITERIA:

- respiratory infection or asthma exacerbation in 2 months prior to study

Interventions PROTOCOL:

-LABA + ICS vs SAME dose of ICS

OUTCOMES:

2 and 4 months

RUN-IN PERIOD:

2 weeks

DOSE OF ICS DURING RUN-IN:

Usual ICS (400-1000)

DOSE OPTIMISATION PERIOD:

-none

INTERVENTION PERIOD:
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8 weeks

TEST GROUP (LABA + SINGLE DOSE ICS): salmeterol 50 mcg bid

DEVICE: Not stated

NUMBER OF DEVICES:

2

COMPLIANCE:

Not stated

CO-TREATMENT

Inhaled albuterol as rescue medication but no oral beta agonists, inhaled anticholinergic medication or

theophylline

Outcomes INTENTION TO TREAT ANALYSIS:

-not stated

PULMONARY FUNCTION TEST:

-PEF

SYMPTOM SCORES:

-not given

FUNCTIONAL STATUS:

-not assessed

INFLAMMATORY MARKERS:

-BAL differential cell count and ly

-BAL Mast cell tryptase &al

-Serum ECP

- respiratory burst

-release of PAF before and after allergen inhalation challenge.

ADVERSE EFFECTS:

-not reported

WITHDRAWALS:

- not reported

Notes Full-text publication

Source of funding not reported

Confirmation of methodology and data extraction not obtained

-User defined number:

(mean ICS dose in LAB2 group in mcg/day of BDP-equivalent: not reported range 400-1000

Allocation concealment A – Adequate

Study Hultquist BUD400

Methods DESIGN:

-parallel-group

-multicenter in 49 clinical centers in 6 countries

-

3 groups of which 2 are considered for this review

ALLOCATION:

-Randomised

-Means of assignment:
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opaque consecutive numbered envelopes containing assignment

BLINDING:

-double-blind

-use of identical placebo (double dummy)

WITHDRAWAL/DROP-OUTS:

-described by groups

JADAD’S quality score= 5

Confirmation of methodology:

obtained

Participants Symptomatic Asthmatic patients aged 12-70 years

% ELIGIBLE OF SCREENED POPULATION:

Not reported

%RUN IN PARTICIPANTS RANDOMISED:

74%

126 enrolled patients not ranodmised -reasons as follows- eligibility criteria not fulfilled 110 patients; adverse

events 6 patients;lost to follow-up 1 patient; other reasons 9 patients.

RANDOMISED:

352

-F 9 bid +Bud 200 bid = 118

-Bud 200 bid = 116

Bud +montelukast= 118

WITHDRAWALS:

-F 9 bid +Bud 200 bid = 10%

-Bud 200 bid = 7%

Mean AGE years

-F 9 bid +Bud 200 bid = 38.1

-Bud 200 bid = 38.1

GENDER: (%male)

-F 9 bid +Bud 200 bid = 53%

-Bud 200 bid = 49%

SEVERITY:

-moderate

BASELINE FEV1 (% Pred):

F 9 bid +Bud 200 bid = 69.71

-Bud 200 bid = 72.12

BASELINE DOSE OF ICS:

-

400-1000mcgs per day.

ASTHMA DURATION ( years):

F 9 bid +Bud 200 bid =

12.1

-Bud 200 bid =10.6

ATOPY (%):

-information unavailable
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ELIGIBILITY CRITERIA:

-Aged 12-70 years

- Treated with ICS 400-1000 mcg/day for at least 3 months prior to visit 1

- FEV1 between 50-80 % of pred normal

->=12% reversibility after bronchodilator

-smoking history <= 10 years

CRITERIA FOR RANDOMISATION DURING RUN-IN:

-During the last 7 days of run in , having an asthma score >=1 on 4 days or awakening on >=1 night due to

asthma symptoms

-use of beta agonist>=10 puffs as weekly mean

-competence with turbuhaler

-compliance with dairy cards and assesments

EXCLUSION CRITERIA:

-Patients who had other diseases that may interfere with assesments

- respiratory infection ,COPD or pumonary dysfunction other than asthma

-pregnant or lactating women

-use of LABA within 1 month prior to visit 1

-Previous use of lekotriene antagonist

-known intolerance to study drugs or inhaled lactose

Interventions PROTOCOL:

-LABA + ICS vs SAME dose of ICS

OUTCOMES:

not reported

RUN-IN PERIOD:

2 weeks

DOSE OF ICS DURING RUN-IN:

not stated

DOSE OPTIMISATION PERIOD:

-none

INTERVENTION PERIOD:

8 weeks

TEST GROUP (LABA + SINGLE DOSE ICS): budesonide 200 mcgs bid + formoterol 9 mcgs bid

CONTROL GROUP

-Budesonide 200 mcg bid

DEVICE:

turbuhaler

NUMBER OF DEVICES:

2

COMPLIANCE:

Not reported

CO-TREATMENT

not reported

Outcomes INTENTION TO TREAT ANALYSIS:

-modified

52Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma (Review)

Copyright © 2006 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd



Characteristics of included studies (Continued )

PULMONARY FUNCTION TEST:

-change in morning PEF*

-Change in FEV1

SYMPTOM SCORES:

-day time and night time score

FUNCTIONAL STATUS:

-change in resuce medication use per day ( puffs per day)

-change in resuce medication use per night( puffs per night)

-change in rescue medication use per 24 hours

-% night time awakenings

INFLAMMATORY MARKERS:

-not described

ADVERSE EFFECTS:

-descriptions and numbers of adverse events not described

WITHDRAWALS:

-reported

*Primary outcome: change in mean morning PEF.

Notes Abstract and full study report from sponsoring drug company

Supported by Astra Zeneca

Confirmation of methodology and data extraction obtained

-User defined number:

(mean ICS dose in LAB2 group in mcg/day of BDP-equivalent: 800

Allocation concealment A – Adequate

Study Ind 2003

Methods DESIGN:

-parallel-group

-multicenter in 100 hospitals and general practices in 6 countries

- 3 groups of which 2 are considered fo this review

ALLOCATION:

-Randomised

-Method of randomisation: not described

-Means of assignment: not described

BLINDING:

-double-blind

-use of identical placebo (double dummy)

WITHDRAWAL/DROP-OUTS:

-described by groups

JADAD’S quality score= 4

Confirmation of methodology:

Not obtained

Participants Symptomatic Asthmatic Adults

% ELIGIBLE OF SCREENED POPULATION:

Not reported
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%RUN IN PARTICIPANTS RANDOMISED:

58%

Of 859 recruited 357 not randomised( improved during run in period)

RANDOMISED:

502 (496 with completed case report forms included in intent-to treat population)

-Salm50/FP250 = 171

-FP250 = 160

WITHDRAWALS:

Salm50/FP250 = 27 (16%)

-FP250 = 15 (9%)

mean AGE years (SD)

-Salm50/FP250 44.8(15.6)

-FP250 = 45.7 (15.2)

GENDER: (%male)

-Salm50/FP250= 41

-FP 250= 49

SEVERITY:

-moderate to severe

BASELINE FEV1 (SD):

-Salm50/FP 250= 2.3 (0.9) L

-FP250= 2.2 (0.8) L

% PREDICTED PEF am (SD)

Salm50/FP 250= 75.4 (17.4)

-FP250= 73.6 (18.6)

BASELINE DOSE OF ICS (Median):

SM/FP250 1000

FP 250 1000

ASTHMA DURATION (range in years):

Salm50/FP250 0.2-64

FP 250= 0.4-65

ATOPY (%):

-information unavailable

ELIGIBILITY CRITERIA:

-Aged 15-75

-Symptomatic on BDP500-800mcg BID or equivalent via MDI with good technique

-

2 documented exacerbations needing hospitalisation or change in treatment with one occuring in last 6

months

- PEF less than 85% of post bronchodilator PEF at first clinic visit

INCLUSION CRITERIA FOR RANODMISATION DURING RUN-IN:

-period variation in PEF over 10 days of >= 15% (highest evening PEF minus lowest morning PEF as a

percentage of highest value)

-PEF not exceeding 90% of the post bronchodilator PEF at first clinic visit
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EXCLUSION CRITERIA:

-Patients receiving regular oral corticosteroid.

-Patients who had serious uncontrolled systemic disease

-Participation was deemed unsuitable by their physician from the study.

Interventions PROTOCOL:

-LABA + ICS vs SAME dose of ICS

OUTCOMES:

6, 12 18 and 24 weeks

RUN-IN PERIOD:

4 weeks

DOSE OF ICS DURING RUN-IN:

FP 250 mcg bid

DOSE OPTIMISATION PERIOD:

-none

INTERVENTION PERIOD:

6 months

TEST GROUP (LABA + SAME DOSE ICS): fluticasone proprionate 250 mcgs(MDI) bid + salmeterol

(MDI) 50 ug bid in single device.

CONTROL GROUP

FP 500mcgs bid

DEVICE: MDI

NUMBER OF DEVICES:

2

COMPLIANCE:

Not reported

CO-TREATMENT

rescue short-acting beta2-agonists (salbutamol MDI) as needed, other asthma drugs as needed except LABA

Outcomes INTENTION TO TREAT ANALYSIS:

-modified

PULMONARY FUNCTION TEST:

-change in morning* and evening PEF

SYMPTOM SCORES:

-Night-time scores 0-4

-Day-time score 0-5

FUNCTIONAL STATUS:

-% symptom free days

- % symptom free nights

-% days with no relief medication

-% nights with no relief medication

- mild , moderate and severe exacerbations defined as :mild (requiring increase in relief medication), moderate(

requiring the use of additional corticosteroid) and severe( requiring emergency hospital treatment)

FUNCTIONAL STATUS:

INFLAMMATORY MARKERS:

-not described
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ADVERSE EFFECTS:

-numbers reported but not described

WITHDRAWALS:

-reported

*Primary outcome:

Notes Full-text publication

Supported by GlaxoWellcome Research and Development

Confirmation of methodology and data extraction not obtained

-User defined number:

(mean ICS dose in LAB2 group in mcg/day of BDP-equivalent: 1000)

Allocation concealment A – Adequate

Study Kavaru FP400

Methods DESIGN:

-parallel-group -multicentre (42 centres)

-

4 groups of which 2 considered in this review

ALLOCATION:

-randomised

-means of assignment not described

BLINDING:

-double-blind -placebo-controlled

-identical placebo

WITHDRAWAL/ DROP-OUTS:

-described

JADAD’S quality score= 4

Confirmation of methodology:

-not obtained

Participants Asthmatic Patients over 12 years

%ELIGIBLE OF SCREENED POPULATION:

Not reported

%RUN IN PARTICIPANTS RANDOMISED:

68%

171 of total 527 patients found to be ineligible after recruitment

RANDOMISED:

356 total randomised

-Salm50 + ICS=92

-Placebo + ICS=90

WITHDRAWALS:

-Salm50 + ICS=22%

-Placebo + ICS=19%

AGE: mean(range)

-Salm50 + ICS=38(12-70) -Placebo + ICS=39(12-67)
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GENDER: (% male)

-Salm50 + ICS=59%

-Placebo + ICS=52%

SEVERITY:

-moderate

BASELINE FEV1 MEAN %:

-Salm50 + ICS= 64%

-Placebo + ICS= 64%

BASELINE DOSE OF ICS: RANGE

(Not reported by treatment groups)

BDP 300-500 mcgs/day; triamcinolone acetate 600-1000mcgs/day; flunisolide 1000 mcgs/day; FP

200mcgs/day

ASTHMA DURATION:

Not reported

ATOPY(%):

-Not reported

ELIGIBILITY CRITERIA:

- Asthma (ATS criteria) of at least 6 months duration

-Required pharmacotherapy for at least 6 months before study and inhaled corticosteroids for at least 1

month without change before study

- 15% improvement in FEV1 post bronchodilator

- female patients negative pregnancy test, surgically sterile, postmenopausal or using birth control

EXCLUSION CRITERIA:

-history of life threatening asthma

-hypersensitivity rxn to sympathomimetic drugs or corticosteroids

-smoking in year before study or smoking history of >10pack years

-received a course of systemic corticosteroids in 6 months before study of use of any other prescription or

OTC medication that could affect asthma or interact with other medications

-abnormal CXR

or EKG

-history of diabetes glaucoma, hypertension.

EXCLUSION CRITERIA FOR RANODMISATION DURING RUN-IN:

-unstable asthma during run in periods i.e. more than 3 nights with awakenings, during 7 days before

randomisation,more than 12 puffs of rescue medication/day for more than 3 days, FEV1 not within 15% of

value obtained at beginning of screening

Interventions PROTOCOL:

-LABA + ICS vs SAME dose of ICS

OUTCOMES:

-reported weekly weeks 1-4 and therafter 2 weekly

RUN IN PERIOD:

-

2 weeks

DOSE OF ICS DURING RUN IN:

placebo in addition to usual medication

DOSE OPTIMISATION PERIOD:

-none

57Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma (Review)

Copyright © 2006 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd



Characteristics of included studies (Continued )

INTERVENTION PERIOD:

-

12 weeks

TEST GROUP:

(Salm 50 + ICS)

-salmeterol 50 mg bid + FP 200mcg/day

CONTROL GROUP:

(Placebo+ICS)

-Placebo + FP 200 mcg/day

DEVICE:

-diskhaler

NUMBER OF DEVICES:

1

COMPLIANCE:

measured using dose counter on DISKUS device

CO-TREATMENT

-Albuterol as needed

- No other prophylactic asthma medication

permitted

Outcomes INTENTION TO TREAT ANALYSIS

-Modified

(21 patients from one site excluded from analysis as significant deviations from good clinical practice stan-

dards)

PULMONARY FUNCTION TEST:

-Change in morning and evening PEF

- Change in FEV1*

SYMPTOM SCORES:

-Change in asthma symptom score

symptoms were rated daily on a 6 point scale

FUNCTIONAL STATUS:

-change in rescue B2-agonists ( puffs per day)

-nocturnal awakenings (% of nights with no awakenings)

- % of days with no asthma symptoms

OTHER:

Probability of remaining in study over time*

INFLAMMATORY MARKERS:

-not described

ADVERSE EFFECTS:

-described

WITHDRAWALS:

- FP 100 S 50bid = 22%

FP 100bid + 19%

Primary outcome measure*

Notes Full-text publication
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-Funded by Glaxo Wellcome

-Confirmation of methodology and data

User-defined number: 400

(mean ICS dose in LAB2 group in mcg/day of BDP-equivalent: FP 200 x 2)

Allocation concealment A – Adequate

Study Kemp ICSNR

Methods DESIGN:

-parallel-group

-multicenter (4 centers)

ALLOCATION:

-Random

-computer generated

-assignment by opaque consecutive numbered envelopes

BLINDING:

-double-blind

-placebo-controlled

-Identical placebo.

WITHDRAWALS/DROP-OUTS:

-described

JADAD’s Quality Score = 5

Confirmation of methodology obtained

Participants Symptomatic Asthmatic Teenagers and Adults

% ELIGIBLE OF SCREENED POPULATION:

Not reported

% RUN-IN PARTICPANTS RANDOMISED

87%

RANDOMISED:

506 patients

-Salm 50 + ICS= 252

-ICS= 254

WITHDRAWALS:

-Salm 50 + ICS=25 (10%)

-ICS=47 (19%)

AGE: mean (range)

-Salm 50 + ICS= 42 years (12-85)

-ICS=41.6 years (12-78)

GENDER: (%male)

-Salm 50 + ICS=45

-ICS=48

SEVERITY:

-moderate
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BASELINE % PRED. FEV1:

-Salm 50 + ICS= 63 +/- 1%

- Placebo + ICS=

63 +/- 1%

BASELINE DOSE OF ICS:

-see below

ASTHMA DURATION:

-not described

ATOPY(%):

-not described

ELIGIBILITY CRITERIA: -average daytime symptom score of 1 on a 0 to 3 point scale over a 2 week

screening period

-use of a short-acting bronchodilator on a daily basis

-FEV1 of 40 to 80% predicted

->= 15% improvement from baseline in FEV1 following inhaled albuterol

-use of one of the following inhaled corticosteroids on a daily basis at a fixed dose that is within package

insert guidelines for a minimum of 6 weeks prior to the screening visit: beclomethasone (300-900 mcg/day),

flunisolide (1000-2000 mcg/day), triamcinolone (600-1600 mcg/day)

EXCLUSION CRITERIA: -concurrent tobacco use

-oral corticosteroid therapy -immunotherapy requiring dosage change

-inability to withdraw asthma/allergy medication before PFTs at screening or clinic visits throughout the

study

-cystic fibrosis, COPD, any significant uncontrolled disease state other than asthma

-any other significant illness

-pregnancy or lactation -contraindication to study medications

-unstable asthma requiring albuterol >= 12 puffs/day or 12 puffs for > 3 days/ week

-hospitalisation for asthma within 3 months -mechanical ventilation during an asthma exacerbation within

2 years or > 2 albuterol (or equivalent) inhalers/month within 3 months of screening

Interventions PROTOCOL:

-LABA + ICS vs SAME dose of ICS

OUTCOMES:

-reported on day 1 and after 4, 8 and 12 weeks

RUN-IN PERIOD:

-

2 weeks

DOSE OPTIMISATION PERIOD:

-None

INTERVENTION PERIOD:

-

12 weeks

TEST GROUP:

(Salm 50 + ICS)

salmeterol xinafoate 50 ug bid + usual but unspecified doses of ICS.

CONTROL GROUP:

(Placebo +ICS)

-placebo 2 puffs bid + usual but unspecified doses of ICS
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DEVICE:

-metered dose inhaler

NUMBER OF DEVICES:

2

COMPLIANCE

Not reported

CO-TREATMENT-rescue short-acting beta2-agonist (albuterol aerosol) as needed

Outcomes INTENTION TO TREAT ANALYSIS:

-Yes

PULMONARY FUNCTION TEST:

-change in morning and evening PEF

-FEV1

SYMPTOM SCORES:

-overall score

FUNCTIONAL STATUS:

-Asthma Quality of Life Questionnaire scores

-daytime rescue short-acting beta2-agonists (change in puffs per day)

-nighttime rescue short-acting beta2-agonists ( change in puffs per night)

-nocturnal awakenings

-exacerbations (not defined)

-% of symptom-free days

-% days without supplemental albuterol

-% nights withour supplementa albuterol

INFLAMMATORY MARKERS:

-not described

ADVERSE EFFECTS:

-described

WITHDRAWALS:--reported

Primary outcome measure* not reported

Notes -Full text publication

-Funded by Glaxo Welcome

-Methodology and data extraction confirmed.

User-defined number: 600

(mean ICS dose in LAB2 group in mcg/day of BDP-equivalent: between 300-900)

Allocation concealment A – Adequate

Study Langton Hewer ICS400

Methods DESIGN:

-parallel group

-single centre

ALLOCATION

randomised

BLINDING

-double-blinding

-placebo-
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controlled

- use of identical placebo

WITHDRAWAL/ DROP-OUTS:

- described

JADAD’s Quality Score= 4

Confirmation of methodology not obtained

Participants SYMPTOMATIC children

%ELIGIBLE OF SCREENED POPULATION:

Not reported

% RUN IN PARTICIPANTS RANDOMISED:

Not reported

NUMBER RECRUITED NOT RANDOMISED:

Not stated

RANDOMISED:

-usual ICS + S 100bid =11

-usual ICS = 12

WITHDRAWALS:

-Usual ICS +S=0 0%

- Usual ICS =2 17%

AGE median (range) years

-Uaual ICS +S=

15 (12-17 )

-Usual ICS = 14 (12-16 )

GENDER:(% male)

-Usual ICS + S =83%

- Usual ICS= 55%

SEVERITY:

-severe

BASELINE % PRED. FEV1: mean

-Usual ICS +S= 83.4

-Usual ICS= 79.3

BASELINE DOSE OF ICS (start of run in):

mean(range)

-LABA =400 (50-1000)

-Usual ICS 400(50-1,000) mcg

ASTHMA DURATION:

-Usual ICS +S= 12 years

-Usual ICS= 13 years

ATOPY (%)

-

100%

ELIGIBILITY CRITERIA:

- Severe asthma

not defined but severe enough to be attending residential school for asthma and persistent symptoms
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EXCLUSION CRITERIA:

already on LABA

CRITERIA FOR RANDOMISATION DURING RUN-IN:

None specified

Interventions PROTOCOL:

-LABS +usual dose ICS vs usual dose of ICS

OUTCOMES reported at 8, 10, weeks

RUN IN PERIOD: 2 weeks

DOSE OF ICS DURING RUN IN:

Same as during study

DOSE OPTIMISATION PERIOD

-none

INTERVENTION PERIOD:

-

8 weeks

TEST GROUP:

(Usual ICS+S)

Salmeterol 100mcg bid

CONTROL GROUP:

(BUD800)

Usual ICS and placebo

bid

DEVICE:

-diskhaler

NUMBER OF DEVICES:

2

COMPLIANCE:

supervised in school taking medication by investigators

CO-TREATMENT

-oral steroids

Usual dose ICS + S= 2

Usual dose ICS= 2

Methylxanthines

Usual dose ICS +S =2

Usual dose ICS =1

Anticholinergics:

Usual dose ICS +S =1

Usual dose ICS=0

Outcomes INTENTION TO TREAT ANALYSIS: yes

PULMONARY FUNCTION TEST

- Change in % of predicted FEV1

- Change in morning and evening PEF

SYMPTOM SCORES:

-Change in morning and evening symptom scores
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FUNCTIONAL STATUS:

-rescue B2-agonist

-symptom free nights

-symptom free days

-change in rescue free days

-exacerbation (requiring systemic steroids)

- Quality of life score

INFLAMMATORY MARKERS:

none

ADVERSE EFFECTS:

-described

WITHDRAWALS:

- described

Primary outcome measure* not reported

Notes Full-text publication

-Funded by Charity

-Confirmation of methodology and data pending

User-defined number: not reported

Allocation concealment A – Adequate

Study Leblanc 1996

Methods DESIGN:

-multicenter (15 centers)

4 groups of which 2 considered for this review

-three-way CROSSOVER study

ALLOCATION:

-random

-computer generated random numbers

-numbered coded randomisation envelopes supplied by pharmacy

BLINDING:

-double blind

-use of identical placebo

WITHDRAWAL/

DROP-OUTS:

- not described by groups

JADAD’s Quality score= 4

CONFIRMATION OF METHODOLOGY:

obtained

Participants Symptomatic Asthmatic Adults

%ELIGIBLE OF SCREENED POPULATION:

Not reported

%RUN-IN PARTICIPANTS RANDOMISED:

Not reported

RANDOMISED:
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367 patients

WITHDRAWALS:

-

66 (18%)

AGE: mean (range) or mean (SD)

-Total male=40

-Total female=39

GENDER: (%male)

-Total male=164 (45%)

SEVERITY:

moderate

BASELINE % PRED. FEV1:

-Total=77.1%

BASELINE DOSE OF ICS:

-not reported

ASTHMA DURATION:

-Total

<1 yrs=10

1-5 yrs =89

6-10 yrs =71

>10 yrs =197

ATOPY (%):

-Not reported

ELIGIBILITY CRITERIA:

- >= 18 to 70 years old

-if they demonstrated both FEV1 of at least 60% of their predicted value and an increase in FEV1 of at least

15% after inhalation of 200ug salbutamol

-on 4 of the last 7 days of the pre-randomisation period, patients had to be either symptomatic or demonstrate

a greater than 20% diurnal variation in PEF
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EXCLUSION CRITERIA:

-aged <18 or >70 years,

-FEV1<60% of predicted having withheld inhaler bronchodilators for at least 4 hours previously,

-have lab or clinical evidence in the opinion of the investigator to suggest a serious or uncontrolled systemic

disease,

-clinically significant abnormalities at Visit 1 lab test, have had a lower respiratory tract infection within

previous 1 month,

-abnormal 12-lead ECG measurement,

-experienced an acute asthma exacerbation requiring emergency room treatment within the past 3 months,

-been hospitalised for any aspect of their reversible airways disease within the past 12 months,

-required daily maintenance therapy with oral steroids within the past 3 months,

-required a booster course of oral prednisolone in excess of 10mg prednisolone or equivalent per day within

the previous month,

-a history of acute sudden deterioration of their asthma symptoms,

-are pregnant or lactating. Females of childbearing potential may be included in the study providing that in

the opinion of the investigator is that they are taking adequate contraceptive precautions,

-are hypersensitive to beta-receptor agonists

-are being treated with beta-receptor antagonists,

-known to abuse alcohol or drugs,

-unable to use the peak flow meter properly,

-unlikely to take their medication in the prescribed manner, complete daily record card properly or attend

the clinic on the required occasions,

-unwilling to sign consent form

-in the opinion of the investigator are unsuitable for this clinical trial

ELIGIBILITY CRITERIA FOR RANDOMISATION DURING RUN-IN

Not other criteria other than above reported

Interventions PROTOCOL:

-UNCLEAR- assumed to be single dose -ICS and LABA versus same dose of ICS

OUTCOMES:

-reported from 14 daily observations from each 1 month treatment period

RUN-IN PERIOD:

-

2 weeks

DOSE OF ICS DURING RUN-IN

Usual ICS

DOSE OPTIMISATION PERIOD:

-none

INTERVENTION PERIOD:

-

12 weeks

TEST GROUP:

(Salm 50 bid)

-Salmeterol 50 ug bid

CONTROL GROUP:

(Placebo)

DEVICE:

-not reported

NUMBER OF DEVICES:
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2

COMPLIANCE:

medications taken recorded by patients in diary card

CO-TREATMENT

-salbutamol as rescue medication

-other medication which could be taken concurrently provided they had been initiated at least one month

prior to visit 1 and that the dose remain constant throughout the study: inhaled and intranasal corticosteroids,

inhaled sodium cromoglycate, antihistamines, and immunotherapy (eg. Pollinex anti-hayfever injection)

Outcomes INTENTION TO TREAT ANALYSIS

-yes

PULMONARY FUNCTION TEST:

-morning PEF*

-evening PEF

-diurnal variation in PEF

SYMPTOM SCORES:

-

0 to 10

FUNCTIONAL STATUS:

-% Rescue medication free days

-% nights with no sleep disturbance

-% symptom -free days

-% symptom -free mornings

INFLAMMATORY MARKERS:

-not described

ADVERSE EFFECTS:

-not described

WITHDRAWALS:

-described

Primary outcome measure*

Notes -Full-text publication

-Funded by Glaxo Canada Inc.

-Methodology confirmed but data extraction not confirmed

User-defined number: Not reported

Allocation concealment A – Adequate

Study Li ICS400

Methods DESIGN:

-parallel group

-

3 groups of which 2 are considered for this review

ALLOCATION:

-random

-computer generated numbers in balanced blocks

-opaque consecutive numbered envelopes containing assignment
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BLINDING:

-double-blind

-identical placebo

WITHDRAWAL/ DROP-OUTS:

-described

JADAD’s Quality Score=5

Confirmation of methodology: obtained

Participants Symptomatic asthmatic adults

%ELIGIBLE OF SCREENED POPULATION:

Not reported

%RUN-IN PARTICIPANTS RANDOMISED:

70%

RANDOMISED:

34

-SALM 50mcg bid+ usual ICS=16

-Placebo + usual ICS=18

WITHDRAWALS:

-SALM 50mcg bid+ usual ICS=3 (19%)

-Placebo + usual ICS=2 (11%)

AGE: mean (range)

-SALM 50mcg bid+ usual ICS=38 yr (20-70)

-Placebo + usual ICS=33 yr (22-68)

GENDER: (%males)

-SALM 50mcg bid+ usual ICS=62% (8)

-Placebo + usual ICS=44% (7)

SEVERITY:

mild

BASELINE % PRED. FEV1: median(range)

-SALM 50mcg bid+ usual ICS=84(63-106)

-Placebo + usual ICS=83(61-109)

BASELINE DOSE OF ICS (median) :

-SALM 50mcg bid + usual ICS=400 (200-500)

-Placebo + usual ICS=400 (200-500)

ASTHMA DURATION:

not reported

ATOPY (%):

-SALM 50mcg bid+ usual ICS=100% (13)

-Placebo + usual ICS= 75% (12)

ELIGIBILITY CRITERIA:

-> 20 to 70 years old

-non smokers

-diagnosed asthma treated for at least 12 months with ICS in a dose up to 500 mg of beclomethasone

dipropionate or budesonide per day.

-FEV1 at baseline) >= 60% of its predicted value
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EXCLUSION CRITERIA:

-having suffered from acute respiratory tract infection during the previous 4 weeks

-change in asthma medication in < 4 weeks

-admission to hospital with airway disease in the < 4 weeks

-patients unable to discontinue use of methylxanthines, inhaled anticholinergics and oral steroids

CRITERIA FOR RANDOMISATION DURING RUN-IN

-symptom score of more than 2 on 7 of the last 14 days

-required the use of rescue inhaled albuterol on more than 7 of the last 14 days

had a variation of more than 15% in PEF over a 24 hour period on at least 7 of the last 14 days

and some degree of symptoms and rescue medication use during that time

Interventions PROTOCOL:

-LABA + ICS vs SAME dose of ICS

OUTCOMES: measured at 12 weeks

RUN IN PERIOD:

-

2 to 6 weeks

DOSE OF ICS DURING RUN-IN

Same as baseline dose of ICS

DOSE OPTIMISATION PERIOD:

-none

INTERVENTION PERIOD:

12 weeks

TEST GROUP:

(Salm50+ICS)

-Salmeterol 50mcg bid+ usual ICS

CONTROL GROUP:

-(FP100 + ICS)

-Placebo + usual ICS (=similar dose)

DEVICE:

-dry powder diskhaler

NUMBER OF DEVICES:

2

COMPLIANCE:

Not reported

CO-TREATMENT-not described

Outcomes INTENTION TO TREAT ANALYSIS:

-no

PULMONARY FUNCTION TEST:

-absolute morning PEF

-absolute FEV1

SYMPTOM SCORES:

-score of 0 to 4 (mean/day)

FUNCTIONAL STATUS:

-rescue short-acting B2-agonist (mean puffs per day)

-nocturnal awakenings
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OTHER:

Methacholine challenge- PD 20 methacholine before and after treatment

INFLAMMATORY MARKERS:

on BAL and bronchial biopsy

-mast cells in BAL

-eosinophils in BAL

-lymphocytes in BAL

-macrophages in BAL and bronchial biopsies

ADVERSE EFFECTS:

not reported

WITHDRAWALS:

-reported

PRIMARY OUTCOME: not specified

Notes -Full-text publication

-Funded by Glaxo Wellcome, Alfred Foundation and the NH&MRC of Australia

-Confirmation of methodology and data obtained

-User-defined number: 400

Allocation concealment A – Adequate

Study Meijer ICSNR

Methods DESIGN:

-parallel group

-single center

ALLOCATION:

-random

BLINDING:

-double blind

-use of identical placebo

WITHDRAWAL/

DROP-OUTS:

-described by groups and numbers and reasons stated in manuscript

JADAD’s Quality Score= 4

Confirmation of Methodology:

- not obtained

Participants Asymptomatic asthmatic children

%ELIGIBLE OF SCREENED POPULATION:

Not reported

%RUN-IN PARTICIPANTS RANDOMISED:

Not reported

RANDOMISED:

-Salm50 mcg BID + ICS= 20

-ICS + Placebo= 20
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WITHDRAWALS:

-Salm50 mcg BID + ICS= 0 (0%)

-ICS + Placebo= 1 (5%)

AGE: mean (SD)

-Salm50 mcg BID + ICS= 11.4(+/- 2.4) yrs

-ICS + placebo= 11.4 (+/-2.8) yrs

GENDER: (%male)

-Salm50 mcg BID + ICS= 11 (55%)

-ICS + placebo= 12 (60%) male

SEVERITY:

-mild

BASELINE % PRED. FEV1:

-Salm50 mcg BID + ICS= 93.6 (+/-12.9) %

-ICS + placebo= 93.8 (15.9) %

BASELINE DOSE OF ICS:

-twice daily 200 or 400 mcg beclomethasone dipropionate rotadisk

ASTHMA DURATION:

-Salm50 mcg BID + ICS= 8.9(2.3) yrs

-ICS + placebo= 7.7(3.0) yrs

ATOPY (%):

-Salm50 mcg BID + ICS= 100%

-ICS + placebo= 100%

ELIGIBILITY CRITERIA:

-none reported

EXCLUSION CRITERIA:

-none reported

CRITERIA FOR RANDOMISATION DURING RUN IN:

N/A

Interventions PROTOCOL:

-LABA + ICS vs SAME dose of ICS

OUTCOMES:

-reported at 1, 8, 16 weeks

RUN IN PERIOD:

-none

DOSE OPTIMISATION PERIOD:

-none

INTERVENTION PERIOD:

-

16 weeks

TEST GROUP:

Salmeterol 50 mcg BID + BDP 250 mcg BID

CONTROL GROUP:

BDP 250 mcg BID+ placebo

DEVICE:

-dry powder inhaler (diskhaler)
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NUMBER OF DEVICES:

2

COMPLIANCE:

Returned powder disks counted

CO-TREATMENT

-rescue beta2 agonist

Outcomes INTENTION TO TREAT ANALYSIS:

-not specified

PULMONARY FUNCTION TEST:

-change in % pred. FEV1

-change in PC20 doubling doses (DD)

-change in circadian variation (day-night differences in FEV1)

SYMPTOM SCORES:

-only individual symptoms reported (yes/no)

FUNCTIONAL STATUS:

-use of rescue beta2-agonist (yes/no)

INFLAMMATORY MARKERS:

not reported

ADVERSE EFFECTS:

not reported

WITHDRAWALS:

reported

PRIMARY OUTCOME: not reported

Notes -Full-text publication

-Funded by Glaxo

-User-defined number: 500

(BDP 250 bid)

-Confirmation of data and methodology not obtained

Allocation concealment A – Adequate

Study Molimard ICSNR

Methods DESIGN:

-parallel group

-multicenter

ALLOCATION:

-randomised

-telephone notification of assignment by coordinating centre

BLINDING:

-No concealment

WITHDRAWAL/ DROP-OUTS:

-described by groups

JADAD’s Quality Score=2

Confirmation of methodology:
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Not obtained

Participants Symptomatic Asthmatic Adults

%ELIGIBLE OF SCREENED POPULATION:

Not reported

%RUN-IN PARTICIPANTS RANDOMISED:

97%

Of 7 patients who discontinued before randomisation 3 failed to fulfil the selection criteria, 2 withdrew their

consent and 2 were lost to follow-up

RANDOMISED:

259

-Form 12ug bid=130

-On-demand sabultamol (ODS)=129

WITHDRAWALS:

30

-Form12 mg bid=12 (9%)

-ODS=18 (14%)

AGE: mean (SD)

-Form12 mg bid=38.5+/-14.9 yrs

-ODS=39.5+/-15

yrs

GENDER: (% male)

-Form12 mg bid=58% (76/130)

-ODS=55% (71/129)

SEVERITY:

-moderate

BASELINE % PRED. FEV1:

-Form12 mg bid=72.7+/-10

-ODS=73.7+/-9.4

BASELINE DOSE OF ICS (start of run-in):

-not reported

maximum dose 1000mcg BDP eqivalent

ASTHMA DURATION:

-Form12 mg bid=14.7+/-13.0 yrs

-ODS=15.1 +/- 11.5 yrs

ATOPY (%):

-not reported

ELIGIBILITY CRITERIA:

-

18 years or over

-moderate persistent asthma

-taking daily treatment with an ICS, same one for at least 1 month prior to first visit

-require daily treatment with inhaled bronchodilators

-asthma defined according to criteria of ATS

-FEV1 >= 60% of predicted normal value for patient

-reversibility test (increase in FEV1>=10% of predicted value) had to be documented at first visit within 3

months prior to visit

-refrain from taking salbutamol 6 hours before each spirometry
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EXCLUSION CRITERIA:

-known hypersensitivity to sympathetic amines or to lactose

-pregnancy or breast-feeding

-women of childbearing potential who did not use a reliable contraceptive method

-significant change in the regular asthma medication

-asthma exacerbation or respiratory tract infection in the month prior to the first visit

-incapacity to use a metered-dose inhaler correctly or to complete patient diary

-concomitant treatments with theophylline, anticholinergic bronchodilators and inhaled or oral B2 agonists

other than the trial medications were not allowed

CRITERIA FOR RANDOMISATION DURING RUN IN

No addtional criteria reported

Interventions PROTOCOL:

-LABA + ICS vs SAME dose of ICS

OUTCOMES: measured at 12 weeks

RUN IN PERIOD:

-

2 to 6 weeks

DOSE OF ICS DURING RUN-IN

Same as usual

DOSE OPTIMISATION PERIOD:

-none

INTERVENTION PERIOD:

-

12 weeks

TEST GROUP:

(Form12+ICS)

-Formoterol 12 mcg BID + ICS

CONTROL GROUP:

-on-demand salbutamol + usual ICS (up to 1000 ucg beclomethasone or 800 mcg budesonide or 500 mcg

fluticasone per day)

DEVICE:

-dry powder diskhaler

NUMBER OF DEVICES

2

COMPLIANCE:

Not reported

CO-TREATMENT-salbutamol prn

Outcomes INTENTION TO TREAT ANALYSIS:

-yes

PULMONARY FUNCTION TEST:

-mean change in morning PEF* (average of 2 weeks)

-FEV1

-Bronchial responsiveness to methacholine (PD20)

SYMPTOM SCORES:

-score of 0 to 4 (mean/day)
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FUNCTIONAL STATUS:

-rescue short-acting B2-agonist (mean/day)

-nocturnal awakenings

INFLAMMATORY MARKERS: on BAL and bronchial biopsy

-mast cells in BAL

-eosinophils in BAL

-lymphocytes in BAL

-macrophages in BAL and bronchial biopsies

ADVERSE EFFECTS:

not reported

WITHDRAWALS:

-reported

Primary outcome measure*

Notes -Full-text publication

-Funded by Glaxo Wellcome, Alfred Foundation and the NH&MRC of Australia

-Confirmation of methodology and data not obtained

-User-defined number: not reported

Allocation concealment D – Not used

Study Norhaya ICS890

Methods DESIGN:

-cross-over

ALLOCATION:

-random

-means of assignment: not described

BLINDING:

-double-blind

-placebo-

controlled

-identical placebo

WITHDRAWAL/

DROP-OUTS:

-described by groups

JADAD’S Quality Score=4

CONFIRMATION OF METHODOLOGY

Not obtained

Participants Symptomatic Asthmatic Adults

%ELIGIBLE OF SCREENED POPULATION:

Not reported

%RUN-IN PARTICIPANTS RANDOMISED:

83% ( 5 patients were withdrawn as they did not meet the selection criteria, 3 were unable to record their

symptoms satisfactorily , one had no nocturnal symptoms or significant PEF variability and one had taken

prednisolone in excess of 10mg per day).

RANDOMISED:
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25 patients (20 completed)

Numbers assigned to each treatment group not stated

WITHDRAWALS:

-Salm50 + ICS=1

-Placebo + ICS=3

In addition one other patient was withdrawn as they took the placebo and active treatment concurrently

during the second treatment period.

AGE:

mean (SD)

-

41.8 +/- 9.5 years

GENDER: (%male)

-

30

SEVERITY:

-moderate

BASELINE % PRED.FEV1:

-Total= 68+/-22% predicted

(1.72+/-0.54 L )

BASELINE DOSE OF ICS

- 885 ( not stated whether this value is mean or median) range (200-1600)

ASTHMA DURATION:

-not reported

ATOPY (%):

-not reported

ELIGIBILITY CRITERIA:

-

15% improvement from baseline in FEV1 following salbutamol via diskhaler

-night time symptom score >= 2/5 or diurnal variation in peak flow >= 20% on at least 3 nights in the 1

week run-in

EXCLUSION CRITERIA:

-lower respiratory tract infection within previous 28 days

-need for maintenance oral prednisolone > 10 mg/day within previous 28 days

-pregnant or lactating women

CRITERIA FOR RANDOMISATION DURING RUN-IN

No additional criteria reprorted

Interventions PROTOCOL:

-LABA + ICS vs SAME dose ICS

OUTCOMES:

-

4 weeks

RUN-IN PERIOD:

-

1 week

DOSE OF ICS DURING RUN IN:

Same as usual
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INTERVENTION PERIOD:

-

4 weeks per group with 2 week wash-out in between.

DOSE OPTIMISATION PERIOD:

-none

TEST GROUP:

(Salm 50) -Salmeterol 50 ug bid + usual, but unspecified dose of ICS

CONTROL GROUP:

- Placebo + usual, but unspecified, dose of ICS

DEVICE:

-diskhaler

NUMBER OF DEVICES

2

COMPLIANCE:

Not reported

CO-TREATMENT -sodium cromoglycate, -theophylline and short-acting b2-agonist (Salbutamol) as

needed

Outcomes INTENTION TO TREAT ANALYSIS

-no

PULMONARY FUNCTION TEST:

-morning PEF*

-evening PEF

-FEV1

-FVC

SYMPTOM SCORES:

-score of 0 to 5 daytime

-score of 0 to 4 nighttime

FUNCTIONAL STATUS:

-daytime dose of rescue bronchodilator

-night time dose of rescue bronchodilator

-episode-free days

-exacerbations requiring systemic steroids

INFLAMMATORY MARKERS:

-not reported

ADVERSE EFFECTS:

-not reported

WITHDRAWALS:

-described

*primary outcome measure

Notes -Full-text publication

-Funded by Glaxo Wellcome Malayisa

-Confirmation of methodology and data not obtained. GSK unable to provide confirmation.

-User-defined number: not reported
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Allocation concealment A – Adequate

Study O’Byrne BUD200

Methods DESIGN:

-parallel group

- 7 groups of which 2 considered here

ALLOCATION:

-random

-computer generated random numbers

-opaque consecutive numbered envelopes containing assignment

BLINDING:

-double blind

-use of identical placebo

WITHDRAWALS/DROPOUTS:

- described

JADAD’S quality score=4

CONFIRMATION OF METHODOLOGY:

Not Obtained

Participants Symptomatic Asthmatic teenagers and adults

%ELIGIBLE OF SCREENED POPULATION:

Not reported

%RUN-IN PARTICIPANTS RANDOMISED:

Not reported

RANDOMISED:

-BUD200=322

-BUD200+F= 323

WITHDRAWALS:

Not reported by sub- group

AGE: mean

-BUD200=38.1 yrs

-BUD200+F= 36.5 yrs

GENDER (%male):

-BUD200=43.8

-BUD200+F= 44.6

SEVERITY:

-mild

BASELINE % PRED. FEV1:

-BUD200=86.3

-BUD200+F= 86.4

BASELINE DOSE OF ICS :

-Not reported ( </= 400 mcg/d BUD)

ASTHMA DURATION:

-not reported
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ATOPY(%):

-not reported

ELIGIBILITY CRITERIA:

->=12 years of age with mild asthma.

-Taking <= 400 mcg/daily of inhaled budesonide or its equivalent for >= 3 months.

-FEV1 >= 70% predicted normal after terbutaline.

CRITERIA FOR RANDOMISATION DURING RUN-IN:

-randomised patients demonstrated a need for two or more inhalations per week of rescue medication during

the last 2 wks of run-in, a >=15% variability in peak expiratory flows, or a >= 12% increase in FEV1 after

terbutaline.

EXCLUSION CRITERIA:

-Experience 3 severe exacerbations during the initial 6 months or five exacerbations in total

-

2 poorly controlled asthma days, defined as days with morning PEF values >= 2 above baseline, or with

asthma awakening.

Interventions PROTOCOL:

-LABA + ICS vs SAME dose ICS

OUTCOMES:

-reported at 52 weeks

RUN IN PERIOD:

-

4 weeks

DOSE OF ICS DURING RUN- IN:

BDP 100 bid

DOSE OPTIMISATION PERIOD:

-none

INTERVENTION PERIOD:

-

52 weeks

CONTROL GROUP vs TEST GROUP:

-BUD200 vs BUD200+F 9

DEVICE:

-Turbuhaler

NUMBER OF DEVICES

2

COMPLIANCE:

Not reported

CO-TREATMENT -None, unless exacerbation

Outcomes INTENTION TO TREAT ANALYSIS:

-Yes

PULMONARY FUNCTION TEST:

-change in morning PEF

-change in FEV1

SYMPTOM SCORES:

-not reported
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FUNCTIONAL STATUS:

-percentage of days with symptoms

-percentage of asthma awakenings

- number of rescue inhalations

-rate per patient per year of severe asthma exacerbations

INFLAMMATORY MARKERS:

-not reported

ADVERSE EFFECTS:

-reported

WITHDRAWAL:

-reported

* primary outcome: time to the first severe asthma exacerbation defined as need for treatment with oral

corticosteroids or hospital admission or emergency treatment for worsening asthma or a decrease in morning

PEF > 25% from baseline

Notes -Full-text publication

-Funded by AstraZeneca

-Confirmation of methodology and data not obtained

-User-defined order: 400

(BUD 200 bid)

Allocation concealment A – Adequate

Study O’Byrne BUD400

Methods DESIGN:

-parallel group

- 7 groups of which 2 considered here

ALLOCATION:

-random

-computer generated random numbers

-opaque consecutive numbered envelopes containing assignment

BLINDING:

-double blind

-use of identical placebo

WITHDRAWALS/DROPOUTS:

- described

JADAD’S quality score=4

CONFIRMATION OF METHODOLOGY:

Not obtained

Participants Symptomatic Asthmatic teenagers and adults

%ELIGIBLE OF SCREENED POPULATION:

Not reported

%RUN-IN PARTICIPANTS RANDOMISED:

Not reported

RANDOMISED:

-BUD400=312

-BUD400+F= 315
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WITHDRAWALS:

Not reported by sub -group

AGE: mean

-BUD400=37.5 yrs

-BUD400+F= 36.8 yrs

GENDER (%male):

-BUD400=42.6

-BUD400+F= 40.9

SEVERITY:

-mild

BASELINE % PRED. FEV1:

-BUD400=87.0

-BUD400+F= 86.5

BASELINE DOSE OF ICS :

-Not reported </= 400 mcg/d BUD

ASTHMA DURATION:

-not reported

ATOPY(%):

-not reported

ELIGIBILITY CRITERIA:

->=12 years of age with mild asthma.

-Taking <= 400 mcg/daily of inhaled budesonide or its equivalent for >= 3 months.

-FEV1 >= 70% predicted normal after terbutaline.

CRITERIA FOR RANSOMISATION FOLLOWING RUN-IN:

-randomized patients demonstrated a need for two or more inhalations per week of rescue medication during

the last 2 wks of run-in, a >=15% variability in peak expiratory flows, or a >= 12% increase in FEV1 after

terbutaline.

EXCLUSION CRITERIA:

-Experience 3 severe exacerbations during the initial 6 months or five exacerbations in total

-

2 poorly controlled asthma days, defined as days with morning PEF values >= 2 above baseline, or with

asthma awakening.

Interventions PROTOCOL:

-LABA + ICS vs SAME dose ICS

OUTCOMES:

-reported at 52 weeks

RUN- IN PERIOD:

-

4 weeks

DOSE OF ICS DURING RUN IN:

BUD 100bid

DOSE OPTIMISATION PERIOD:

-none

INTERVENTION PERIOD:
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-

52 weeks

CONTROL GROUP vs TEST GROUP:

-BUD400 vs BUD400+F 9

DEVICE:

-Turbuhaler

NUMBER OF DEVICES

2

COMPLIANCE

Not reported

CO-TREATMENT

-None, unless exacerbation

Outcomes INTENTION TO TREAT ANALYSIS:

-Yes

PULMONARY FUNCTION TEST:

-change in morning PEF

-change in FEV1

SYMPTOM SCORES:

-not reported

FUNCTIONAL STATUS:

-percentage of days with symptoms

-percentage of asthma awakenings

- number of rescue inhalations

-rate per patient per year of severe asthma exacerbations

INFLAMMATORY MARKERS:

-not reported

ADVERSE EFFECTS:

-reported

WITHDRAWAL:

-reported

* primary outcome: time to the first severe asthma exacerbation defined as need for treatment with oral

corticosteroids or hospital admission or emergency treatment for worsening asthma or a decrease in morning

PEF > 25% from baseline

Notes -Full-text publication

-Funded by AstraZeneca

-Confirmation of methodology and data not obtained.

User-defined number: 800 (BUD 400 bid)

Allocation concealment A – Adequate
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Study Pauwels BUD200

Methods DESIGN:

-parallel-group

-multicentre study (71 centers)

- 4 groups of which 2 considered here

-four groups

-bud 100 + placebo bid

-F12 + bud 100 bid

-bud 400 + placebo bid

-F12 + Bud 400 bid

ALLOCATION:

-Random

-computer generated

BLINDING:

-double blind

-identical placebo

WITHDRAWALS/DROPOUTS:

-described by group

JADAD’S quality score=5

CONFIRMATION OF METHODOLOGY:

Obtained

Participants Symptomatic Asthmatic Adults

%ELIGIBLE OF SCREENED POPULATION:

Not reported

%RUN-IN PARTICIPANTS RANDOMISED:

77%

RANDOMISED:

-F12 + Bud 100 bid=210

-Bud 100 bid= 213

WITHDRAWAL:

-F12 + Bud 100 mcg (bid)= 62/210 (30%)

-Bud 100 mcg (bid)= 82/213

(39%)

AGE: mean (range)

-F12 + Bud 100 (bid)= 41 (18-68) yrs

-Bud 100 (bid)= 42 (18/70) yrs

GENDER (%male):

-F12 + Bud 100 (bid)= 50%

-Bud 100 (bid)= 51%

SEVERITY:

-moderate

BASELINE % PRED. FEV1: mean

-F12 + Bud 100 (bid)= 75.7%

-Bud 100 (bid)=75.5%

BASELINE DOSE OF ICS : mean(range)

-F12 + Bud 100 (bid) = 821 (150-2000)

-Bud 100 mcg (bid)= 823 (100-2000)

83Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma (Review)

Copyright © 2006 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd



Characteristics of included studies (Continued )

ASTHMA DURATION:

-not reported

ATOPY(%):

-not reported

ELIGIBILITY CRITERIA:

- asthma for at least six months

- had been treated with an inhaled corticosteroid for at least 3 months

-baseline FEV1 >= 50% predicted

- >= 15% improvement following inhalation of 1mg of terbutaline

EXCLUSION CRITERIA:

- use of beclomethasone > 2000 ug/day or budesonide by MDI > 1600 ug/day or budesonide by turbuhaler

>800 ug/day or fluticasone >800 ug/day

- >= 3 courses of oral steroids in past 6 months

- hospitalization for asthma in past 6 months

CRITERIA FOR RANDOMISATION DURING RUN-IN:

-Compliance with 75 to 125 % of the recommended dose of budesonide

-Stable asthma over the preceding 10 days as defined by the absence of thefollowing criteria: diurnal variation

of more than 20% in PEF on 2 consecutive days; use of 4 or more inhalations of resuce medication per day on

2 consecutive days;awakening due to asthma on 2 consecutive nights or the need to use oral glucocorticoids.

Interventions PROTOCOL:

-LABA + ICS vs SAME dose ICS

OUTCOMES:

1, 2, 3, 6, 9, and 12 months of treatment

RUN-IN PERIOD:

- 4 weeks to document stability and compliance

DOSE OF ICS DURING RUN IN:

BUD 800 bid

DOSE OPTIMISATION PERIOD:

-none

INTERVENTION PERIOD:

-

12 months

TEST GROUP: -budesonide 100 mcg bid + formoterol 12 mcg bid

CONTROL GROUP: -budesonide 100 mcg bid + placebo

DEVICE:

- Turbuhaler

NUMBER OF DEVICES:

2

COMPLIANCE:

yes- hidden mechanical counter built into inhaler which could only be seen by investigators

CO-TREATMENT -rescue short-acting beta2-agonist (terbutaline) as needed

Outcomes INTENTION TO TREAT ANALYSIS:

-yes
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OUTCOMES:

-reported at 1,2,3,6,9 and 12 months

PULMONARY FUNCTION TEST:

-% of predicted FEV1

- change in morning and evening PEF

SYMPTOM SCORES:

-mean day time and night time symptom scores at end of study

(4-point scale: averaged over 10 days)

FUNCTIONAL STATUS:

-rescue short-acting B2-agonist by day and night (number of inhalations)

-nocturnal awakening ( number per night)

*-severe exacerbation (requiring systemic steroids)

-episode free days (mean % of year)

INFLAMMATORY MARKERS:

not reported

ADVERSE EFFECTS:

reported

WITHDRAWAL:

-reported

* primary outcome: rates of severe and mild exacerbations of asthma per patient per year

Notes -Full-text publication

-Funded by Astra Draco, Lund, Sweden

- Confirmation of methodology and data obtained

-User-defined order: 200

(BUD 100 bid)

Allocation concealment A – Adequate

Study Pauwels BUD800

Methods DESIGN:

-parallel-group -multicentre study (71 centers)

- 4 groups of which 2 considered here

-four groups

-bud 100 + placebo bid

-F12 + bud 100 bid

-bud 400 + placebo bid

-F12 + Bud 400 bid

ALLOCATION:

-Random

-computer generated

BLINDING:

-double blind

-identical placebo

WITHDRAWALS/DROPOUTS:

-described by group

JADAD’S quality score=5

85Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma (Review)

Copyright © 2006 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd



Characteristics of included studies (Continued )

CONFIRMATION OF METHODOLOGY:

Obtained

Participants Symptomatic Asthmatic Adults

%ELIGIBLE OF SCREENED POPULATION:

Not reported

%RUN-IN PARTICIPANTS RANDOMISED:

77%

RANDOMISED:

-F12 bid + Bud 400 bid=215

-Bud 400mcg bid= 214

WITHDRAWAL:

-F12 bid + Bud 400 bid = 41/215 (19%)

-Bud 400mcg bid= 60/214 (28%)

AGE: mean (range)

-F12 bid + Bud 400 bid =42 yrs (17-70)

-Bud 400mcg bid= 44 (18-70) yrs

GENDER (male%):

- F12 bid + Bud 400 bid =48%

-Bud 400mcg bid= 48%

SEVERITY:

-moderate

BASELINE % PRED. FEV1: mean

-F12 bid + Bud 400 bid = 76.3%

- Bud 400mcg bid= 75.4%

BASELINE DOSE OF ICS (start of run in):

-F12 bid + Bud 400 bid = 856 (100-2000)

-Bud 400 bid=818 (100-2000)

ASTHMA DURATION:

-not reported

ATOPY(%):

-not reported

ELIGIBILITY CRITERIA:

- asthma for at least six months

- had been treated with an inhaled corticosteroid for at least 3 months

-baseline FEV1 >= 50% predicted

- >= 15% improvement following inhalation of 1mg of terbutaline

EXCLUSION CRITERIA:

- use of beclomethasone > 2000 ug/day or budesonide by MDI > 1600 ug/day or budesonide by turbuhaler

>800 ug/day or fluticasone >800 ug/day

- >= 3 courses of oral steroids in past 6 months

- hospitalization for asthma in past 6 months

CRITERIA FOR RANDOMISATION DURING RUN-IN:

-Compliance with 75 to 125 % of the recommended dose of budesonide

-Stable asthma over the preceding 10 days as defined by the absence of thefollowing criteria: diurnal variation

of more than 20% in PEF on 2 consecutive days; use of 4 or more inhalations of resuce medication per day on

2 consecutive days;awakening due to asthma on 2 consecutive nights or the need to use oral glucocorticoids.
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Interventions PROTOCOL:

-LABA + ICS vs SAME dose ICS

OUTCOMES:

-reported at 1,2,3,6,9 and 12 months

RUN-IN PERIOD:

- 4 weeks to document stability and compliance

DOSE OF ICS DURING RUN IN:

BUD 800 bid

DOSE OPTIMISATION PERIOD:

-none

INTERVENTION PERIOD:

-

12 months

TEST GROUP: -Formoterol 12 mcg bid + Budesonide 400 mcg bid

CONTROL GROUP:

-budesonide 400 mcg bid + placebo

DEVICE:

- Turbuhaler

NUMBER OF DEVICES:

2

COMPLIANCE:

yes- hidden mechanical counter built into inhaler which could only be seen by investigators

CO-TREATMENT -rescue short-acting beta2-agonist (terbutaline) as needed

Outcomes INTENTION TO TREAT ANALYSIS:

-yes

OUTCOMES:

-reported at 1,2,3,6,9 and 12 months

PULMONARY FUNCTION TEST:

-% of predicted FEV1

- change in morning and evening PEF

SYMPTOM SCORES:

-mean day time and night time symptom scores at end of study

(4-point scale: averaged over 10 days)

FUNCTIONAL STATUS:

-rescue short-acting B2-agonist by day and night (number of inhalations)

-nocturnal awakening ( number per night)

*-severe exacerbation (requiring systemic steroids)

-episode free days (mean % of year)

INFLAMMATORY MARKERS:

not reported

ADVERSE EFFECTS:

reported

WITHDRAWAL:

-reported
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* primary outcome: rates of severe and mild exacerbations of asthma per patient per year

Notes -Full-text publication

-Funded by Astra Draco, Lund, Sweden

- Confirmation of methodology and data obtained

-User-defined order: 800

(BUD 400 bid)

Allocation concealment A – Adequate

Study Price 2002

Methods DESIGN:

-parallel-group

-multicentre (72 centers in 14 countries)

- 3 groups of which 2 are considered here

ALLOCATION:

-random

-computer generated random numbers

-numbered coded solutions supplied by pharmacy

BLINDING:

-double-blind

-identical placebo

WITHDRAWAL/ DROP-OUTS:

-described

JADAD’S quality score=5

Confirmation of methodology obtained

Participants Symptomatic Asthmatic patients aged > 12 years

%ELIGIBLE OF SCREENED POPULATION:

Not reported

%RUN-IN PARTICIPANTS RANDOMISED:

88% Of a total of 750 patients 87 were discontinued before randomisation ; 15 due to adverse event, 51

failed eligiblity criteria and 21 discontinued for other reasons

RANDOMISED 1:

663

-F12 bid +Bud 400 bid = 332

-Bud 400 bid = 331

WITHDRAWALS:

-F12 bid +Bud 400 bid = 19 (6%)

-Bud 400 bid = 18 (5%)

Mean AGE years(SD)

-F12 bid +Bud 400 bid = 38.9(16.7)

-Bud 400 bid = 37.7(16.1)

GENDER: (%male)

-F12 bid +Bud 400 bid = 41%

-Bud 400 bid = 43%
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SEVERITY:

-mild to moderate

BASELINE PEF % Pred(SD):

F12 bid +Bud 400 bid = 74.2(12.6)

-Bud 400 bid = 73.8 (13.5)

BASELINE DOSE OF ICS Mean (SD):

F12bid +Bud 400 bid = 368.7(162.6)

-Bud 400 bid = 348.7(90.9)

ASTHMA DURATION : n (%)

F12bid +Bud 400 bid

< 1year =28 (8)

1-5 years =83(25)

>5 years =221 (67)

-Bud 400 bid =

< 1year =19 (6)

1-5 years= 63(19)

>5 years =223(67)

ATOPY (%):

-information unavailable

ELIGIBILITY CRITERIA:

At Baseline

-Aged >12 years

-asthma diagnosed > 3 months

- Treated with ICS <400 mcg/day at constant dose for at least 1 month prior to entry

- asthma symptoms on at least 3 days per week

EXCLUSION CRITERIA:

-Severe or recent unstable asthma

-PEF <50% predicted

-Oral corticosteroids, nebulised therapy, leukotriene antagonist or LABA within 4 weeks of study entry

- upper respiratory infection, COPD

CRITERIA FOR RANDOMISATION DURING RUN-IN:

To randomise into part 1

- asthma symptoms on 3 of previous 7 days

->=reversibility after bronchodilator

of > 12% or (% of predicted normal

-diurnal variation of >20% on at least one day during run in period.

Interventions PROTOCOL:

-LABA + ICS vs SAME dose of ICS

OUTCOMES:

4 weeks

RUN- IN PERIOD:

2 weeks

DOSE OF ICS DURING RUN IN:

usual ICS

DOSE OPTIMISATION PERIOD:

-none
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INTERVENTION PERIOD:

4 weeks

TEST GROUP (LABA + SINGLE DOSE ICS): budesonide 400 mcgs bid + formoterol 9 mcgs bid

-Budesonide 400 mcg bid

DEVICE:

turbuhaler

NUMBER OF DEVICES:

2

COMPLIANCE:

missed doses recorded by patients in diary

CO-TREATMENT

not allowed

Outcomes INTENTION TO TREAT ANALYSIS:

-yes

PULMONARY FUNCTION TEST:

-change in morning PEF

-change in FEV1

SYMPTOM SCORES:

-change in day and night time score

FUNCTIONAL STATUS:

- time to asthma control ie 3 consecutive nights with a symptom score of 0*

-resuce medication use day and night (inhalations per day or night)

-Daytime and nighttime symptoms

-nights per week with sleep disturbance

INFLAMMATORY MARKERS:

-not described

ADVERSE EFFECTS:

-not described

primary outcome measure*

Notes -Full-text publication

Supported by Astra Zeneca

Confirmation of methodology and data extraction pending

-User defined number:

(mean ICS dose in LAB2 group in mcg/day of BDP-equivalent: 800

Allocation concealment A – Adequate

Study Russell ICS750

Methods DESIGN:

-parallel-group -multicentre (78 centres)

ALLOCATION:

-consecutive allocation

-computer generated random numbers

-numbered coded envelopes supplied by Pharmacy
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BLINDING:

-double-blind -placebo-controlled

-identical placebo

WITHDRAWAL/ DROP-OUTS:

-described

JADAD’S quality score= 4

Confirmation of methodology:

-confirmed

Participants Symptomatic Asthmatic Children

%ELIGIBLE OF SCREENED POPULATION:

Not reported

%RUN-IN PARTICIPANTS RANDOMISED:

Not reported

RANDOMISED:

208 patients

-Salm50 + ICS=99

-Placebo + ICS=109

WITHDRAWALS:

-Salm50 + ICS=22%

-Placebo + ICS=16.8%

AGE: mean(SD)

-Salm50 + ICS=10.2(2.7)

-Placebo + ICS=10.3(2.7)

GENDER: (% male)

-Salm50 + ICS=60

-Placebo + ICS=61

SEVERITY:

-moderate

BASELINE MEAN % PRED. FEV1:

-Salm50 + ICS=79.5

-Placebo + ICS=74.7

BASELINE DOSE OF ICS:

-Salm50 + ICS=400-2400 mcg/day (avg750mcg BDP or BUD/day)

-Placebo + ICS=400-2400 mcg/day (avg 750 mcg BDP or BUD/day)

ASTHMA DURATION:

-Salm50 + ICS:

<1 year= 5(6%)

1 to 5 years= 17(20%)

>5 years= 62 (74%)

-Placebo + ICS:

<1 year= 1(1%)

1 to 5 years= 19 (22%)

>5years= 67 (77%)

ATOPY(%):

-Salm50 + ICS= 77

-Placebo + ICS=
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76

ELIGIBILITY CRITERIA DURING RUN-IN :

-morning PEF-PP(percent predicted) <=90 on 4 or more days of the last 10 days of the baseline period

-had either recorded symptoms on at least 7 of 14 days of the baseline period for which they used at least

one salbutamol blister per episode

- or had recorded a diurnal variation in PEF of >= 15% on at least 7 occasions during baseline period

EXCLUSION CRITERIA:

-received a course of oral corticosteroids

-a change in prophylactic therapy during the previous 2 weeks

Interventions PROTOCOL:

-LABA + ICS vs SAME dose of ICS

OUTCOMES:

-reported at 4, 8 and 12 weeks

RUN IN PERIOD:

-

2 weeks

DOSE OF ICS DURING RUN-IN:

Continued on usual ICS of at least 400mcg /day BDP

DOSE OPTIMISATION PERIOD:

-none

INTERVENTION PERIOD:

-

12 weeks

TEST GROUP:

(Salm 50 + ICS)

-salmeterol 50 mg bid + ICS 400-2400 mg/day

(average: 750 mcg/day)

CONTROL GROUP:

(Placebo+ICS)

-Placebo + ICS 400-2400 mg/day

(average 750 mcg/day)

DEVICE:

-diskhaler

NUMBER OF DEVICES:

2

COMPLIANCE:

evaluated using patient kept record booklets

CO-TREATMENT

-Salbutamol as needed and any other prophylactic asthma medication

via diskhaler

Outcomes INTENTION TO TREAT ANALYSIS

-total population used, this comprised of all subjects who received at least one puff of medication and recorded

at least one day of valid diary or clinic data during the treatment period. Where a subject withdrew before

completion of the study, data recorded after this withdrawal data was excluded.
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PULMONARY FUNCTION TEST:

-Change in mean monring PEF percent predicted from baseline*

-Change in mean evening PEF percent predicted

SYMTPOM SCORES:

-symptoms were recorded daily as either being present or absent, wheeze or cough during day or night

FUNCTIONAL STATUS

-median change form baseline in proportion symptom free days

- median change from baseline in proportion symptom free nights

-median change from baseline in use of relief medication by day (blisters per day)

- median change from baeline in use of relief medicaion by night ( blisters per night)

INFLAMMATORY MARKERS:

-not described

ADVERSE EFFECTS:

-described

WITHDRAWALS:

-described

primary outcome measure*

Notes -Full-text publication

-Funded by Allen & Hanburys

-Confirmation of methodology and data obtained.

-User-defined number: 750 (750 mcg/day)

Allocation concealment A – Adequate

Study Shapiro FP1000

Methods DESIGN:

-parallel-group -multicentre (42 centres)

- 4 groups of which 2 are considered for this review

ALLOCATION:

-randomised

-means of assignment not described

BLINDING:

-double-blind -placebo-controlled

-identical placebo

WITHDRAWAL/ DROP-OUTS:

-described

JADAD’S quality score= 4

Confirmation of methodology:

not obtained

Participants Asthmatic Patients over 12 years

%ELIGIBLE OF SCREENED POPULATION:

Not reported

%RUN-IN PARTICIPANTS RANDOMISED:

72% (of 484 patients sceened 135 not eligible)
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RANDOMISED:

349 total randomised

181 received placebo or salmeterol alone

168 patients randomised ot groups of interest

-Salm50 + ICS=84

-Placebo + ICS=84

WITHDRAWALS:

-Salm50 + ICS= 13 (15%)

-Placebo + ICS= 22 (26%)

AGE: mean(range)

-Salm50 + ICS=38(12-69) -Placebo + ICS=40(12-67)

GENDER: (% male)

-Salm50 + ICS=48%

-Placebo + ICS=54%

SEVERITY:

-moderate

BASELINE FEV1 MEAN (SD):

-Salm50 + ICS= 2.23 (0.63)

-Placebo + ICS=2.12 (0.54)

BASELINE DOSE OF ICS:

mcg/day

-Not reported by treatment groups

BDP 462-672mcgs/day; triamcinolone acetate 1100-1600mcgs/day; flunisolide 1250-2000 mcgs/day; FP

440mcgs/day

ASTHMA DURATION:

-Not reported

ATOPY(%):

-Not reported

ELIGIBILITY CRITERIA:

- Asthma (ATS criteria) of at least 6 months duration

-Required pharmacotherapy for at least 6 months before study and inhaled corticosteroids for at least 12

weeks before study

- 15% improvement in FEV1 post bronchodilator

- female patients negative pregnancy test, surgically sterile, postmenopausal or using birth control

EXCLUSION CRITERIA:

-history of life threatening asthma

-hypersensitivity rxn to sympathomimetic drugs or corticosteroids

-smoking in year before study or smoking history of >10pack years

-received a course of systemic corticosteroids in 6 months before study of use of any other prescription or

OTC medication that could affect asthma or interact with other medications

-abnormal CXR

or EKG

-history of diabetes glaucoma, hypertension.

CRITERIA FOR RANDOMISATION DURING RUN-IN:

-unstable asthma during run in periods i.e. more than 3 nights with awakenings during 7 days before

randomisation,more than 12 puffs of rescue medication/day for more than 3 days, FEV1 not within 15% of

value obtained at beginning of screening
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Interventions PROTOCOL:

-LABA + ICS vs SAME dose of ICS

OUTCOMES:

-reported weekly weeks 1-4 and therafter 2 weekly

RUN IN PERIOD:

-

2 weeks

DOSE OF ICS DURING RUN-IN:

-Not reported

DOSE OPTIMISATION PERIOD:

-none

INTERVENTION PERIOD:

-

12 weeks

TEST GROUP:

(Salm 50 + ICS)

-salmeterol 50 mg bid + ICS FP 350mcg bid

CONTROL GROUP:

(Placebo+ICS)

-Placebo + FP 250 mcg bid

DEVICE:

-diskhaler

NUMBER OF DEVICES:

1

COMPLIANCE

measured with dose counter

CO-TREATMENT

-Albuterol as needed

-No other prophylactic asthma medication

permitted

Outcomes INTENTION TO TREAT ANALYSIS

-Modified ie. 13 patients form one site excluded from analysis as data did not meet study standards

PULMONARY FUNCTION TEST:

-mean change in morning and evening PEF

-FEV1*

SYMTPOM SCORES:

- mean change in asthma symptom score (symptoms were rated daily on a 6 point scale)

FUNCTIONAL STATUS:

-mean change in rescue B2-agonists use ( puffs per day)

-mean change in % nights with no awakenings

-mean change in % days with no asthma symptoms

INFLAMMATORY MARKERS:

-not described

95Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma (Review)

Copyright © 2006 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd



Characteristics of included studies (Continued )

ADVERSE EFFECTS:

-described

WITHDRAWALS:

-described

primary outcome measure*

Notes Full-text publication

-Funded by Glaxo Wellcome Inc

-Confirmation of methodology not obtained

-User-defined number: 1000(1000 mcg/day)

Allocation concealment A – Adequate

Study Simons BUD150

Methods DESIGN:

-cross-over study

-single center

ALLOCATION:

-random

-computer generated random numbers

BLINDING:

-double blind

-use of identical placebo

WITHDRAWAL/

DROP-OUTS:

-described by groups and numbers and reasons stated in manuscript

JADAD’s Quality Score= 5

CONFIRMATION OF METHODOLOGY:

obtained

Participants Asymptomatic Children

%ELIGIBLE OF SCREENED POPULATION:

Not reported

%RUN-IN PARTICIPANTS RANDOMISED:

Not reported

RANDOMISED:

-

16

WITHDRAWALS:

-Salm50 mcg once daily + BDP 100-200 mcg BID= 0

-BDP 100-200 mcg BID + Placebo= 2 (13%)

AGE: mean (range) or mean (SD)

-

13.1 +/- 1.3 yrs (12-16 yrs)

GENDER: (%male)

- 7 male (44%)
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SEVERITY:

-not described

BASELINE % PRED. FEV1:

-

93.4 +/- 12.7

BASELINE DOSE OF ICS:

-

100-200 mcg BDP BID

ASTHMA DURATION:

5.9 +/- 3.4 yrs

ATOPY (%):

-all

ELIGIBILITY CRITERIA:

-

12 to 18 years old, well-controlled chronic asthma diagnosed according to American Thoracic Society criteria,

able to perform treadmill running tests, do pulmonary function tests satisfactorily, and use a Nebulizer

Chronolog correctly

EXCLUSION CRITERIA:

-any significant medical conditions other than mild asthma, allergic rhinitis, or eczema

-if they had a respiratory tract infection, or an acute asthma exacerbation within the previous month

-if they had required prednisone treatment, and emergency department visit or hospitalization within 3

months

-if they had ever had a life-threatening asthma episode or an adverse reaction to any B2-adrenergic agonist,

or used salmeterol previously

CRITERIA FOR RANDOMISATION DURING RUN-IN:

N/A

Interventions PROTOCOL:

-LABA + ICS vs SAME dose of ICS

RUN IN PERIOD:

-not specified

DOSE OF ICS DURING RUN-IN:

Not reported

DOSE OPTIMISATION PERIOD:

-none

INTERVENTION PERIOD:

28 days

WASH OUT PERIOD:

-

14 days

TEST GROUP:

Salmeterol 50 mcg once daily + BDP 100-200 mcg BID

CONTROL GROUP:

BDP 100-200 mcg BID + placebo

DEVICE:

-metered-dose inhaler and Nebulizer Chronolog device
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NUMBER OF DEVICES:

2

COMPLIANCE:

-medication usage recorded in patient diary

- a device inserted into MDI recorded date, hour and minute of each inhalation.

CO-TREATMENT

as needed albuterol (200 ug up to three times daily) except that albuterol was not permitted 8 hours before

each exercise test

-if subjects had allergic rhinitis, they were permitted to use pseudoephedrine (Sudafed) one to three times

daily as needed, except on the days when exercise tests were scheduled

Outcomes INTENTION TO TREAT ANALYSIS: -not reported

OUTCOMES measured at: day 1 and 28

PULMONARY FUNCTION TEST:

-exercise challenge (max % fall in FEV1 from pre-exercise baseline)

SYMPTOM SCORES:

measured but not reported

FUNCTIONAL STATUS:

-rescue beta2-agonist measured but not reported

-exacerbations requiring systemic steroids

INFLAMMATORY MARKERS:

not reported

ADVERSE EFFECTS:

reported (headache)

WITHDRAWALS:

-described

PRIMARY OUTCOME: not reported

Notes -Full-text publication

-Funded by Glaxo Wellcome

-Confirmation of data and methodology obtained

-User defined number: 300 (1/2 with BDP 100 bid; 1/2 with BDP 200 bid)

Allocation concealment A – Adequate

Study Tal BUD400

Methods DESIGN:

-parallel study

-multi-center 48 centers in 7 countries

ALLOCATION:

-random

-computer generated random numbers

BLINDING:

-double blind

-use of identical placebo

WITHDRAWAL/
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DROP-OUTS:

-described by groups and numbers and reasons stated in manuscript

JADAD’s Quality Score= 5

CONFIRMATION OF METHODOLOGY:

obtained

Participants Asymptomatic children

%ELIGIBLE OF SCREENED POPULATION:

Not reported

%RUN-IN PARTICIPANTS RANDOMISED:

Not reported

RANDOMISED:

-

286

WITHDRAWALS:

-F12 mcg bid + BDP 200 mcg BID= 9 (6%)

-BDP 200 mcg BID + Placebo= 9 (7%)

AGE: mean (range) or mean (SD)

-F12 mcg bid + BDP 200mcg BID= 11(4-17)

-BDP 200 mcg BID + Placebo= 11 (5-17)

GENDER: (%male)

-F12 mcg bid + BDP 200 mcg BID= 61%

-BDP 200 mcg BID + Placebo= 63%

SEVERITY:

-mild

BASELINE % PRED. FEV1:

-F12 mcg bid + BDP 200 mcg BID= 74(40-114)

-BDP 200 mcg BID + Placebo= 76(40-100)

BASELINE DOSE OF ICS:

-F12 mcg bid + BDP 200 mcg BID= 547(400-1500)

-BDP 200 mcg BID + Placebo= 548(400-2000)

ASTHMA DURATION:

F12 mcg bid + BDP 200 mcg BID= 6.5(0-15)

-BDP 200 mcg BID + Placebo=7.1(1-17

ATOPY (%):

-not reported

ELIGIBILITY CRITERIA:

-

4-17rs old, asthma diagnosed minimum 6 months

- FEVI 40-90%predicted and >15% reversibility in FEV1 within 15 mins of bronchodilator

-Constant dose ICS for prior 6 weeks(>400mcg budesonide turbuhaler, >600mcg Budesonide via MDI,

>375 mcg fluticasone proprionate or > 600mcg CFC beclomethasone diproprionate
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EXCLUSION CRITERIA:

-unstable asthma (defined as use of oral, parenteral or rectal corticosteroids within 30 days of study com-

mencement)

-respiratory tract infection within previous 4 weeks

-if they had known hypersensitivity to stufy medications or inhaled lactose

-use of inhaled ICS other than study medication not allowed

CRITERIA FOR RANDOMISATION DURING RUN-IN;

No other additional criteria

Interventions

PROTOCOL:

-LABA + ICS vs SAME dose of ICS

RUN IN PERIOD:

-

2-4 weeks

DOSE OF ICS DURING RUN-IN:

BUD 200 bid

DOSE OPTIMISATION PERIOD:

-none

INTERVENTION PERIOD:

12 weeks

TEST GROUP:

Formoterol 12 mcg bid + BDP 200 mcg BID

CONTROL GROUP:

BDP 200 mcg bid and placebo

DEVICE:

Turbuhaler

NUMBER OF DEVICES:

1

COMPLIANCE:

Not reported

CO-TREATMENT: Inhaled salbutanol or terbutaline as required

-if subjects had allergic rhinitis, they were permitted to use nasal corticosteroids

-treatment with other asthma medication not permitted

Outcomes INTENTION TO TREAT ANALYSIS: - yes

OUTCOMES measured at: 4,8 and 12 weeks

PULMONARY FUNCTION TEST:

- Change in morning* and evening PEF (L/min)

-Change in % pred FEV1 in subgroup N=81

SYMPTOM SCORES:

daily and nocturnal on 4 point scale

FUNCTIONAL STATUS:

-rescue beta2-agonist measured inhalations per 24 hours

-mean night time awakening %

- % symptom free days
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INFLAMMATORY MARKERS:

not reported

ADVERSE EFFECTS:

reported

WITHDRAWALS:

-described

PRIMARY OUTCOME*

Notes -Full-text publication

-Source of Funding Astra Zeneca

-Confirmation of data and methodology obtained

-User defined number: 400

Allocation concealment A – Adequate

Study Verberne 1998

Methods DESIGN:

-parallel group

-multicentre (9 centres)

- 3 groups of which 2 are considered in this review

ALLOCATION:

-random

-computer generated random numbers

-telephone notification of assignment by coordinating centre

BLINDING:

-double-blind

-identical placebo

WITHDRAWAL/ DROP-OUTS:

-described

JADAD’S quality score=5

Confirmation of methodology: obtained

Participants Asthmatic Children

%ELIGIBLE OF SCREENED POPULATION:

Not reported

%RUN-IN PARTICIPANTS RANDOMISED:

Not reported

RANDOMISED:

-

117 patients

-BDP400 + Salm=60

-BDP400=57

WITHDRAWALS:

-BDP400 + Salm= 5 (8%)

-BDP400= 4 (7%)
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AGE: mean (SD)

-BDP400 + Salm=10.8(2.5) yrs

-BDP400=11.1 (2.7) yrs

GENDER: (% male)

-BDP400 + Salm=66%

-BDP400=63%

SEVERITY:

-mild

BASELINE % PRED.FEV1:

-BDP400 + Salm= 89.7

-BDP400= 86.5

BASELINE DOSE OF ICS (SD):

-BDP400 + Salm=490(154)

-BDP400=488

(149)

ASTHMA DURATION:

means(SD)

-BDP400 + Salm=7.8(3.5) yrs

-BDP400=8.5 (3.1) yrs

ATOPY(%):

-BDP400 + Salm=88%

-BDP400=88%

ELIGIBILITY CRITERIA:

-FEV1 between 55 and 90% predicted or a FEV1/FVC ratio of 50 to 75%

->=10% improvement in FEV1 after inhalation of salbutamol

-airway hyper-responsiveness to methacholine (PD20)

-ability to reproduce lung function test

-history of stable asthma for >= 1 month without exacerbation or respiratory tract infection

-use of inhaled steroids between 200 and 800 mg/day for at least 3 months prior to the beginning of the

study

EXCLUSION CRITERIA:

Operations for congenital heart disease, oesophageal atresia, congenital or acquired anatomical malformation

of the lungs or airways, dyskinetic cilia syndrome

-bronchiectasis

-bronchopulmonary dysplasia

-diabetes

-renal disease

-other serious conditions which may influence the possibility of continuation of the study

-were using oral corticosteroids continuously or inhaled corticosteroids at a dose of more than 800 mcg daily

-were using B-blocking agents or had used cromoglycate or nedocromil sodium within the previous two

weeks

-were allergic to B-agonists

-were pregnant or lactating, or females of childbearing age who in the opinion of the supervising physician

were not taking adequate contraceptive precautions; an ongoing hyposensitising programme

-inability to follow therapy instructions, inability to inhale medications adequately or inability to use peak

flow meter

During study--

non-compliance with respect to study medication, completing the diary cards, clinic visits; withdrawal at

own or investigators discretion; total number of course of oral corticosteroids more than allowed in study
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CRITERIA FOR RANODOMISATION DURING RUN IN:

No additonal criteria

Interventions PROTOCOL:

-LABA + ICS vs SAME dose ICS

OUTCOMES:

-reported at 6,12,18,24,

30,36,42,48 and 54

RUN IN PERIOD:

-

6 weeks

DOSE OF ICS DURING RUN IN:

BDP 200 bid

INTERVENTION PERIOD:

54 weeks

DOSE OPTIMISATION PERIOD:

-none

TEST GROUP:

(Salm50 + BDP200)

-Salmeterol 50 mcg bid and Beclomethasone 200 mcg bid

CONTROL GROUP:

(BDP 200 + placebo)

-Beclomethasone 200 mcg bid + placebo

DEVICE:

-rotadisks in combination with a diskhaler

NUMBER OF DEVICES:

2

COMPLIANCE:

Not reported

CO-TREATMENT

-salbutamol 200 mg rotadisk

Outcomes INTENTION TO TREAT ANALYSIS:

-modified( when patients failed to complete their daily record cards for more than 7 days in any 14 day

period such assessments were not included in the analysis).

PULMONARY FUNCTION TEST:

-Mean change in FEV1

-Mean change in Morning and evening PEF

-FVC

SYMPTOM SCORES:

-asthma symptoms like wheezing, dyspnea, exercise induced asthma and cough were scored in the morning

and evening using a scale from 1 to 3

- % children reporting no symptoms

FUNCTIONAL STATUS:

-mean number of addtional rescue B2-agonist inhalations per day

-exacerbation ( requiring systemic steroids)

-height, body weight, heart rate, systolic and diastolic blood pressure were measured
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INFLAMMATORY MARKERS: mean (SD)

-Total IgE

ADVERSE EFFECTS:

-reported

WITHDRAWALS:

-reported

*primary outcome: airway caliber measured as FEV1 and airway responsiveness to methacholine

Notes -Full-text publication

-Funded by Glaxo Wellcome

-Confirmation of methodology and data obtained

-User-defined number: 400

Allocation concealment A – Adequate

Study Wallin FP800

Methods DESIGN:

-parallel group

- 3 groups of which 2 are considered for this review

ALLOCATION:

-randomised

BLINDING:

-double-blind

WITHDRAWAL/

DROP-OUTS:

- described

JADAD’s Quality Score=3

CONFIRMATION OF METHODOLOGY:

Not obtained

Participants Asthmatic Adults

%ELIGIBLE OF SCREENED POPULATION:

Not reported

%RUN-IN PARTICIPANTS RANDOMISED:

Not reported

RANDOMISED:

37

- FP 200 bid + Sal 50 bid=18

-FP 200 bid=19

WITHDRAWALS:

FP 200 bid + Sal 50 bid=4 (22%)

-FP 200 bid=3 (16%)

AGE: mean (SE)
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FP 200 bid + Sal 50 bid=43 (16)

-FP 200 bid= 42(12)

GENDER: (% male)

-FP 200 bid + Sal 50 bid= (61%)

-FP 200 bid= (42%)

SEVERITY:

-not stated

BASELINE FEV1 % PRED (SE):

-FP 200 bid + Sal 50 bid= 80(16)

-FP 200 bid= 91

(20)

BASELINE DOSE OF ICS bdp equiv:(SD)

-fP 200 bid + Sal 50 bid= 600-1200

-FP 200 bid=800-1200

ASTHMA DURATION months (SE):

-FP 200 bid + Sal 50 bid= 202 (140)

-FP 200 bid= 206(130)

ATOPY(%):

- FP 200 + Sal 50bid= 66%

-FP 200bid=57%

ELIGIBILITY CRITERIA:

-Free of respiratory tract infection for 4 weeks before study

CRITERIA FOR RANDOMISATION DURING RUN-IN:

- despite use of BUD/BDP 800-1200mcg/day or FP 400-500mcg/day patients were included if they had:

- One or more of the following symptoms: symptoms on 6 or more days, symptoms on 4 or more nights,

need for rescue bronchodilator on 6 or more nights,greater than 20% variation between AM and PM PEF

on four or more days

- One or more of the following pulmonary function criteria: At least 15% improvement in FEV1 after

bronchodilator, 15% increase in PEF post bronchodilator compared to mean PEF on previous week,

more than 20% variation between AM and PM PEF on at least 4 consecutive days, PC20 methacholine

<4mg/ml

EXCLUSION CRITERIA:

none specified

Interventions PROTOCOL:

-LABA + ICS vs SAME dose of ICS

OUTCOMES:

-before and after 12 weeks treatment

RUN-IN PERIOD:

-

2-4 weeks

DOSE OF ICS DURING RUN-IN:(mean)

876
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DOSE OPTIMSIATION PERIOD:

-none

INTERVENTION PERIOD:

-

12 weeks

TEST GROUP:

(FP200+ Sal 50 bid)

-Fluticasone proprionate 200 mcg bid+ Salmeterol 50 mcg bid

CONTROL GROUP:

(FP200 bid)

-Fluticasone proprionate 200 mcg bid

DEVICE:

-Diskhaler (dry powder inhaler)

NUMBER OF DEVICES:

Not reported

COMPLIANCE:

Not reported

CO-TREATMENT

-rescue short-acting beta2-agonist (Salbutamol) as needed via diskhaler or MDI

Outcomes INTENTION TO TREAT ANALYSIS:

-No

PULMONARY FUNCTION

TEST:

-% of predicted monring and evening PEF

-FEV1 litres before and after each treatment

SYMPTOM SCORES:

-none

FUNCTIONAL STATUS:

-measured but not reported

INFLAMMATORY MARKERS:

-submucosal mast cells

-submucosal eosinophils

-adhesion molecules and cytokines

ADVERSE EFFECTS:

- not reported by group

WITHDRAWALS

-reported

Notes Full-text publication

-Funded by Glaxo Wellcome

-Confirmation of methodology and data not obtained

-User-defined number: 800 (FP 200 bid)

106Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma (Review)

Copyright © 2006 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd



Characteristics of included studies (Continued )

Allocation concealment B – Unclear

Study Zetterstrom BUD4001d

Methods DESIGN:

-parallel-group

-multicenter in 59 clinical centers in 6 countries

-

3 groups comparing LABA/ICS single inhaler combination , separate inhalers for LABA and ICS and ICS

alone

- 2 groups will be considered here and since the same control group is being used for both comparisons half

the control group will be applied to each.

ALLOCATION:

-Randomised

-Method of randomisation: computer generated random numbers

-Means of assignment:

opaque consecutive numbered envelopes containing assignment

BLINDING:

-double-blind

-use of identical placebo (double dummy)

WITHDRAWAL/DROP-OUTS:

-described by groups

JADAD’S quality score= 5

Confirmation of methodology:

not obtained

Participants Symptomatic Asthmatic patients aged >= 18 years

%ELIGIBLE OF SCREENED POPULATION:

Not reported

%RUN-IN PARTICIPANTS RANDOMISED:

89%

RANDOMISED:

247

-F 6 bid +Bud 200 bid = 123

-Bud 200 bid = 124

WITHDRAWALS:

-F 4.5 bid +Bud 160 bid = 16%

-Bud 200 bid = 13%

Mean AGE years(range)

-F 6 bid +Bud 200 bid = 46.7(18-78)

-Bud 200 bid = 48.5(21-78)

GENDER: (%male)

-F 6 bid +Bud 200 bid = 53%

-Bud 200 bid = 50%

SEVERITY:

-moderate

BASELINE FEV1 (% Pred):
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F 6 bid +Bud 200 bid = 73.6

-Bud 200 bid = 73.1

BASELINE DOSE OF ICS:

F 6 bid +Bud 200 bid = 971

-Bud 200 bid = 936

ASTHMA DURATION ( years):

F 6bid +Bud 200 bid =

19.1

-Bud 200 bid =17.1

ATOPY (%):

-information unavailable

ELIGIBILITY CRITERIA:

-Aged >= 18

- Treated with ICS >= 500 mcg/day for at least 1 month prior to entry

- FEV1 between 50-90 % of pred normal

->=15% reversibility after bronchodilator

EXCLUSION CRITERIA:

- Systemic corticosteroids within 30 days of study entry

-smoking history <= 10 years

- respiratory infection, seasonal asthma, severe cardiovascular disorder beta blocker therapy

-pregnant or failure to use accpetable contraceptives in women of childbearing potential

Interventions PROTOCOL:

-LABA + ICS (COMBINATION INHALER) vs SAME dose of ICS

OUTCOMES:

measured at 4 weekly intervals

RUN -IN PERIOD:

2 weeks

DOSE OF ICS DURING RUN-IN:

Usual ICS

DOSE OPTIMISATION PERIOD:

-none

INTERVENTION PERIOD:

12 weeks

TEST GROUP (LABA + SINGLE DOSE ICS COMBINATION INHALER): budesonide 200mcgs bid +

formoterol 6 mcgs bid

CONTROL GROUP

-Budesonide 200 mcg bid

DEVICE: turbuhaler

NUMBER OF DEVICES:

1

COMPLIANCE:

Not reported

CO-TREATMENT
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not reported

Outcomes INTENTION TO TREAT ANALYSIS:

-yes

PULMONARY FUNCTION TEST:

-change in morning* and evening PEF

-Change in FEV1

SYMPTOM SCORES:

-Change from baseline in total sdathma symptom score

(day time and night time score graded 1-3 1 mild ;2 moderate ;3 severe)

FUNCTIONAL STATUS:

-Change in rescue medication use ( inhalations per day)

- Change in % reliever use free days

-Change in % nightime awakenings

-Change in % symptom free days

- Change in asthma control days

INFLAMMATORY MARKERS:

-not described

ADVERSE EFFECTS:

No medication related side effect

WITHDRAWALS:

described

Primary outcome measure*

Notes -Full-text publication

Supported by Astra Zeneca

Confirmation of methodology and data extraction not obtained

-User defined number:

(mean ICS dose in LAB2 group in mcg/day of BDP-equivalent: 400

Allocation concealment A – Adequate

Study Zetterstrom BUD4002d

Methods DESIGN:

-parallel-group

-multicenter in 59 clinical centers in 6 countries

-

3 groups comparing LABA/ICS single inhaler combination , separate inhalers for LABA and ICS and ICS

alone

- 2 groups will be considered here and since the same control group is being used for both comparisons half

the control group will be applied to each.

ALLOCATION:

-Randomised

-Method of randomisation: computer generated random numbers

-Means of assignment:

opaque consecutive numbered envelopes containing assignment
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BLINDING:

-double-blind

-use of identical placebo (double dummy)

WITHDRAWAL/DROP-OUTS:

-described by groups

JADAD’S quality score= 5

Confirmation of methodology:

not obtained

Participants Symptomatic Asthmatic patients aged >= 18 years

%ELIGIBLE OF SCREENED POPULATION:

Not reported

%RUN-IN PARTICIPANTS RANDOMISED:

89%

RANDOMISED:

239

-F6 bid +Bud 200 bid = 123

-Bud 200 bid = 124

WITHDRAWALS:

-F 6 bid +Bud 200 bid = 17 (15%)

-Bud 200 bid = 16 (13%)

Mean AGE years(range)

-F 6 bid +Bud 200 bid = 44.7(18-77)

-Bud 200 bid = 48.5(21-78)

GENDER: (%male)

-F 6 bid +Bud 200 bid = 58%

-Bud 200 bid = 50%

SEVERITY:

-moderate

BASELINE FEV1 (% Pred):

F 6 bid +Bud 200 bid = 74.7

-Bud 200 bid = 73.1

BASELINE DOSE OF ICS:

F 6 bid +Bud 200 bid = 973

-Bud 200 bid = 936

ASTHMA DURATION ( years):

F 6bid +Bud 200 bid = 16.9

-Bud 200 bid =17.1

ATOPY (%):

-information unavailable

ELIGIBILITY CRITERIA:

-Aged >= 18

- Treated with ICS >= 500 mcg/day for at least 1 month prior to entry

- FEV1 between 50-90 % of pred normal

->=15% reversibility after bronchodilator
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EXCLUSION CRITERIA:

- Systemic corticosteroids within 30 days of study entry

-smoking history <= 10 years

- respiratory infection, seasonal asthma, severe cardiovascular disorder beta blocker therapy

-pregnant or failure to use accpetable contraceptives in women of childbearing potential

Interventions PROTOCOL:

-LABA + ICS IN SEPARATE INHALERES vs SAME dose of ICS

OUTCOMES:

measured at 4 weekly intervals

RUN -IN PERIOD:

2 weeks

DOSE OF ICS DURING RUN-IN:

Usual ICS

DOSE OPTIMISATION PERIOD:

-none

INTERVENTION PERIOD:

12 weeks

TEST GROUP (LABA + SINGLE DOSE ICS SEPARATE INHALERS): budesonide 200mcgs bid +

formoterol 6 mcgs bid

CONTROL GROUP:

-Budesonide 200 mcg bid

DEVICE: turbuhaler

NUMBER OF DEVICES:

2

COMPLIANCE:

Not reported

CO-TREATMENT

not reported

Outcomes INTENTION TO TREAT ANALYSIS:

-yes

PULMONARY FUNCTION TEST:

-change in morning* and evening PEF

-Change in FEV1

SYMPTOM SCORES:

-Change from baseline in total sdathma symptom score

(day time and night time score graded 1-3 1 mild ;2 moderate ;3 severe)

FUNCTIONAL STATUS:

-Change in rescue medication use ( inhalations per day)

- Change in % reliever use free days

-Change in % nightime awakenings

-Change in % symptom free days

- Change in asthma control days

INFLAMMATORY MARKERS:

-not described
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ADVERSE EFFECTS:

No medication related side effect

WITHDRAWALS:

described

Primary outcome measure*

Notes -Full-text publication

Supported by Astra Zeneca

Confirmation of methodology and data extraction not obtained

-User defined number:

(mean ICS dose in LAB2 group in mcg/day of BDP-equivalent: 400

Allocation concealment A – Adequate

Study Zimmerman ICS450F12

Methods DESIGN:

-parallel-group

-multicenter in 27 clinical centers in Canada

-

3 groups comparing LABA/ICS with 2 doses of LABA and ICS alone

- 2 groups will be considered here and since the same control group is being used for both comparisons half

the control group will be applied to each.

ALLOCATION:

-Randomised

-Method of randomisation: not stated

-Means of assignment:

not stated

BLINDING:

-double-blind

-use of placebo

WITHDRAWAL/DROP-OUTS:

-described by groups

JADAD’S quality score= 4

Confirmation of methodology:

not obtained

Participants Children aged >= 6-11 years

%ELIGIBLE OF SCREENED POPULATION:

Not reported

%RUN-IN PARTICIPANTS RANDOMISED:

68%

RANDOMISED:

196

-F12 bid +Usual ICS bid = 95

-Usual ICS bid = 101
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WITHDRAWALS:

-F 12 bid +Usual ICS = 7 (7%)

-Usual ICS bid = 16 (16%)

Mean AGE years(range)

-F 12 bid +Usual ICS bid = 9(6-11)

-Usual ICS bid = 9(6-11)

GENDER: (%male)

-F 12 bid +Usual ICS bid = 61%

-Usual ICS bid = 64%

SEVERITY:

-moderate

BASELINE FEV1 (% Pred):

F 12 bid +Usual ICS bid = 77.5

-Usual ICS bid = 77.2

BASELINE DOSE OF ICS:

F 12 bid +Usual ICS bid =422

-Usual ICS bid = 464

ASTHMA DURATION ( years):

F 6bid +Usual ICS bid = 5.6

-Usual ICS bid =5.8

ATOPY (%):

-information unavailable

ELIGIBILITY CRITERIA:

-Aged >=12-11

-Clinical diagnosis of asthma according to ATS criteria for at least 12 months

- Treated with ICS for at least 3 month prior to entry

- FEV1 between 50-90 % of pred normal

->=15% reversibility after bronchodilator

- asthma symptoms suggestive that additional therapy might be needed

-Able to use peak flow meter and turbuhaler, answer questions form the Pediatric Asthma Quality of Life

Questionnaire and parent or guardian had to complete a daily diary card

EXCLUSION CRITERIA:

- Systemic corticosteroids or anit-leukotrieneswithin 30 days of study entry, astemizole within 120 days ,

sodium cromoglycate or ketotifen within 7 days, salmeterolor formoterol within 72 hours or xanthines or

antihistamines within 48 hours.

- Nasal corticosteroids and immunotherapy permitted provided dose had been constant for at least 30 days

and 90 days repectively prior to study entry.

-smoking history

RANDOMISATION CRITERIA FOLLOWING RUN-IN:

-post-bronchodilator reversibility of at least 12 % of the prebronchodilator value or at least 9% of predicted

normal or diurnal varialbility or at least 15% on any 5 of the last 10 days of run-in.

-

75-124% compliance with prescribed dose as assessed by diary card

-symptoms during the last 10 days of run-in ( defined as having one or more of the following: four or more

inhalations of rescue medication; daytime symptoms on 4 or more days, or night time awakening on 1 or

more nights)

Interventions PROTOCOL:

-LABA + Usual ICS vs usual dose of ICS
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OUTCOMES:

measured at trial entry and after 4,8 AND 12 week intervals

RUN -IN PERIOD:

2 weeks

DOSE OF ICS DURING RUN-IN:

Usual ICS

DOSE OPTIMISATION PERIOD:

-none

INTERVENTION PERIOD:

12 weeks

TEST GROUP LABA + Usual DOSE ICS formoterol 12 mcgs bid

CONTROL GROUP:

-Usual dose ICS + placebo bid

DEVICE: turbuhaler

NUMBER OF DEVICES:

2

COMPLIANCE:

measured during run-in

CO-TREATMENT

disallowed except for immunotherapy and nasal steroids if dose not altered during study

Outcomes INTENTION TO TREAT ANALYSIS:

-not reported

PULMONARY FUNCTION TEST:

-change in morning* and evening PEF

-Change in FEV1

Note: Mean value during treatment for 12 weeks reported rather than value at endpoint

SYMPTOM SCORES:

-Change from baseline in total asthma symptom score

FUNCTIONAL STATUS:

-Change in rescue medication use ( inhalations per day)

- Pedistric asthma qualtiy of life score ( based on questionnaire)

INFLAMMATORY MARKERS:

-not described

ADVERSE EFFECTS:

described

WITHDRAWALS:

described

Primary outcome measure*

Notes -Full-text publication

Supported by: not stated
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Confirmation of methodology and data extraction not obtained

-User defined number:

(mean ICS dose in LABA group in mcg/day of BDP-equivalent: 444

Allocation concealment A – Adequate

Study Zimmerman ICS450F6

Methods DESIGN:

-parallel-group

-multicenter in 27 clinical centers in Canada

-

3 groups comparing LABA/ICS with 2 doses of LABA and ICS alone

- 2 groups will be considered here and since the same control group is being used for both comparisons half

the control group will be applied to each.

ALLOCATION:

-Randomised

-Method of randomisation: not stated

-Means of assignment:

not stated

BLINDING:

-double-blind

-use of placebo

WITHDRAWAL/DROP-OUTS:

-described by groups

JADAD’S quality score= 4

Confirmation of methodology:

not obtained

Participants Children aged >= 6-11 years

%ELIGIBLE OF SCREENED POPULATION:

Not reported

%RUN-IN PARTICIPANTS RANDOMISED:

68%

RANDOMISED:

207

-F6 bid +Usual ICS bid = 106

-Usual ICS bid = 101

WITHDRAWALS:

-F 6 bid +Usual ICS = 7 (7%)

-Usual ICS bid = 16 (16%)

Mean AGE years(range)

-F 6 bid +Usual ICS bid = 8(6-11)

-Usual ICS bid = 9(6-11)

GENDER: (%male)

-F 6 bid +Usual ICS bid = 61%

-Usual ICS bid = 64%
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SEVERITY:

-moderate

BASELINE FEV1 (% Pred):

F 6 bid +Usual ICS bid = 78.3

-Usual ICS bid = 77.2

BASELINE DOSE OF ICS:

F 6 bid +Usual ICS bid =450

-Usual ICS bid = 464

ASTHMA DURATION ( years):

F 6bid +Usual ICS bid = 5.4

-Usual ICS bid =5.8

ATOPY (%):

-information unavailable

ELIGIBILITY CRITERIA:

-Aged >=6-11

-Clinical diagnosis of asthma according to ATS criteria for at least 6 months

- Treated with ICS for at least 3 month prior to entry

- FEV1 between 50-90 % of pred normal

->=15% reversibility after bronchodilator

- asthma symptoms suggestive that additional therapy might be needed

-Able to use peak flow meter and turbuhaler, answer questions form the Pediatric Asthma Quality of Life

Questionnaire and parent or guardian had to complete a daily diary card

EXCLUSION CRITERIA:

- Systemic corticosteroids or anit-leukotrieneswithin 30 days of study entry, astemizole within 60 days ,

sodium cromoglycate or ketotifen within 7 days, salmeterolor formoterol within 72 hours or xanthines or

antihistamines within 48 hours.

- Nasal corticosteroids and immunotherapy permitted provided dose had been constant for at least 30 days

and 90 days repectively prior to study entry.

-smoking history

RANDOMISATION CRITERIA FOLLOWING RUN-IN:

-post-bronchodilator reversibility of at least 12 % of the prebronchodilator value or at least 9% of predicted

normal or diurnal varialbility or at least 15% on any 5 of the last 10 days of run-in.

-

75-124% compliance with prescribed dose as assessed by diary card

-symptoms during the last 10 days of run-in ( defined as having one or more of the following: four or more

inhalations of rescue medication; daytime symptoms on 4 or more days, or night time awakening on 1 or

more nights)

Interventions PROTOCOL:

-LABA + Usual ICS vs usual dose of ICS

OUTCOMES:

measured at trial entry and after 4,8 AND 12 week intervals

RUN -IN PERIOD:

2 weeks

DOSE OF ICS DURING RUN-IN:

Usual ICS

DOSE OPTIMISATION PERIOD:

-none

116Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma (Review)

Copyright © 2006 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd



Characteristics of included studies (Continued )

INTERVENTION PERIOD:

12 weeks

TEST GROUP LABA + Usual DOSE ICS formoterol 6 mcgs bid

CONTROL GROUP:

-Usual dose ICS + placebo bid

DEVICE: turbuhaler

NUMBER OF DEVICES:

2

COMPLIANCE:

measured during run-in

CO-TREATMENT

disallowed except for immunotherapy and nasal steroids if dose not altered during study

Outcomes INTENTION TO TREAT ANALYSIS:

-not reported

PULMONARY FUNCTION TEST:

-change in morning* and evening PEF

-Change in FEV1

Note: Mean value during treatment for 12 weeks reported rather than value at endpoint

SYMPTOM SCORES:

-Change from baseline in total asthma symptom score

FUNCTIONAL STATUS:

-Change in rescue medication use ( inhalations per day)

- Pedistric asthma qualtiy of life score ( based on questionnaire)

INFLAMMATORY MARKERS:

-not described

ADVERSE EFFECTS:

described

WITHDRAWALS:

described

Primary outcome measure*

Notes -Full-text publication

Supported by: not stated

Confirmation of methodology and data extraction not obtained

-User defined number:

(mean ICS dose in LABA group in mcg/day of BDP-equivalent: 456

Allocation concealment A – Adequate

Study van der Molen ICSNR

Methods DESIGN:

-parallel-group

-multicenter trial
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Characteristics of included studies (Continued )

ALLOCATION:

-Random: computer generated random numbers

BLINDING:

-triple-blind

-placebo-controlled

WITHDRAWAL/ DROPOUTS

-described

JADAD’S quality score=5

CONFIRMATION OF METHODOLOGY:

Obtained

Participants Asthmatic Adults

%ELIGIBLE OF SCREENED POPULATION:

Not reported

%RUN-IN PARTICIPANTS RANDOMISED:

Not reported

RANDOMISED:

239 total randomised

-ICS + F 48 (bid) = 125

-ICS = 114

WITHDRAWALS:

-ICS + F 48 (bid) = 18, 14 %

-ICS = 13, 11%

AGE: mean

42.8

-ICS + F 48 (bid) = 40.5

-ICS = 45.4

GENDER: (% male)

-ICS + F 48 (bid) = 48.8

-ICS = 49.2

SEVERITY:

-moderate

BASELINE FEV1 MEAN (SD):

Mean 67.1%

-ICS + F 48 (bid) = 68

-ICS = 66

BASELINE DOSE OF ICS:

mean (range)

-ICS +F48

<= 400mcg=23

401-800=28

801-1600=51

>=1600mcg =20

-ICS

<= 400mcg=22

401-800=19
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Characteristics of included studies (Continued )

801-1600=48

>=1600mcg =48

ASTHMA DURATION: mean

-

20.6 years

ATOPY(%):

- ICS +F48 (bid) =68.8

-ICS =66.6

ELIGIBILITY CRITERIA:

- Asthma according to the definition of the ATS

-regular use of any dose of inhaled corticosteroids

-use of >= 5 inhalations of short acting beta 2 agonist/week before entry visit

->15% reversibility in baseline FEV1 after 2 inhalations of terbutaline or equivalent

EXCLUSION CRITERIA:

-use of oral steroids at any time in the last month

-smoking history of >20 pack years

-FEV1 <40% predicted

-exacerbation of asthma symptoms in the last month

-use of cromoglycate, thephylline or anticholinergics

CRITERIA FOR RANDOMISATION DURING RUN IN:

No additional criteria

Interventions PROTOCOL:

-LABA + ICS vs SAME dose of ICS

OUTCOMES:

-reported at 4, 12 and 24 weeks

RUN IN PERIOD:

-

4 weeks

DOSE OF ICS DURING RUN IN:

usual dose of ICS

WASH OUT PERIOD:

-

4 weeks

DOSE OPTIMISATION PERIOD:

-none

INTERVENTION PERIOD:

-

24 weeks

TEST GROUP: -Formoterol 24 mcg bid

-usual dose of ICS 400-1600/d

(mean: 980 /day)

CONTROL GROUP: -placebo

- usual dose of ICS (400-1600/d)

(mean: 1030/day)
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DEVICE:

-Turbohaler

NUMBER OF DEVICES:

2

COMPLIANCE

Not reported

CO-TREATMENT

-rescue short-acting beta2-agonist (terbutaline turbuhaler) as needed.

- cromoglycate, theophylline and anticholinergic drugs were not permitted.

- The dose of inhaled corticosteroids remained constant thromcghout

Outcomes INTENTION TO TREAT ANALYSIS: -not described

PULMONARY FUNCTION TEST:

-Mean change in FEV1

-Mean change in morning and evening PEF

SYMPTOM SCORES:

-Change in sypmtom score (score 0 to 3)

FUNCTIONAL STATUS:

-blood pressure and pulse rate were measured

-change in mean daytime and nighttime use of rescue B2-agonist

-asthma exacerbations ( number of courses of oral prednisolone)

INFLAMMATORY MARKERS:

-not reported

ADVERSE EFFECTS:

-reported

WITHDRAWALS:

-described

*primary outcome: total asthma symptom score and morning PEF

Notes -Full- text publication

-Funded by Astra Draco

-Confirmation of methodology and data extraction:

obtained

-User-defined number: 980

-Methodology and data extraction pending

-User-defined number:

Allocation concealment A – Adequate

Characteristics of excluded studies

Study Reason for exclusion

Aalbers 2003 a Not an RCT

Aalbers 2003 b Not an RCT
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Aalbers 2003 c Not an RCT

Aalbers 2004 No group with inhaled corticosteroids alone.

Adinoff 1998 No consistent use of inhaled corticosteroids in either the intervention or control groups - Co-intervention

with other non-steroidal anti-asthmatic drugs not stable during the intervention period.

Alonso 2001 Control intervention not inhaled glucocorticoids alone.

Ankerst 2001 No consistent co-intervention with ICS.

Duplicate references.

Ankerst 2003 No group with inhaled corticosteroids alone

Anonymous 2003 No group with inhaled corticosteroids alone.

Arvidsson-P 1991 No group with inhaled corticosteroids alone.

Aubier 1999 The treatment and intervention groups compared the same classes of medications either in combination or

with different delivery devices.

Aziz 1999 c Not an RCT

Aziz 1998 Duration of intervention < 30 days.

Aziz 1999 a Intervention duration <30 days.

Aziz 1999 b outcome measure did not reflect asthma control.

Aziz 2000 Duration of intervention < 30 days.

Bacci 2002 No consistent co-intervention with ICS.

Baker 1998 Duplicate references.

Baki 1998 No consistent intervention with ICS.

Baraniuk 1999 Compared LABA and ICS to increase dose of ICS.

Bateman 1998 The treatment and intervention groups compared the same classes of medications either in combination or

with different delivery devices.

Bateman 2000 The treatment and intervention groups compared the same classes of medications either in combination or

with different delivery devices.

Duplicate references.

Bateman 2001 a Both the treatment and intervention groups compared ICS and LAB2 agonists, using different delivery

devices. (Tx and intervention compared ICS + LAB2 in 2 different devices - combination)

Bateman 2001 b Duplicate references.

Bateman 2001 c Not an RCT

Bateman 2001 d Not an RCT

Bateman a 2003 Increased dose of ICS in control group

Bateman b 2003 Control not ICS alone

Becker 1999 Duplicate references (Jenkins).

Behling Duration < 30 days.

Bensch 2002 Not an RCT

Berger 2001 Duplicate references.

Berggren 2001 Intervention not regular but prn inhaled long-acting beta2-agonists.

PM LABA vs PM SAB.

Duplicate references.

Bergmann 2004 Compared LABA and ICS to increase dose of ICS.

Bernstein 2002 Not an RCT

Bessmertny 2002 Intervention not LAB2 agonists.

Bijl-Hofland 2001 No consistent co-treatment with ICS.
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Bjermer 2000 Control not inhaled glucocorticoids alone but montelukast LABA not compared to ICS alone.

Bjermer 2002 Duplicate references.

Bjermer 2003 No group with ICS alone

Bloom 2003 Compared LABA and ICS to increased dose ICS

Boonsawat 2003 Outcome measures not asthma control.

Booth-H 1993 No consistent co-intervention with ICS.

Boskovska 2001 Not an RCT

Boulet 2003 Increased dose of ICS in control group

Bouros 1999 Increased dose of ICS in control group

Brambilla 1994 Control intervention not ICS but rather slow-release oral bela2-agonists.

Brambilla 2003 Duration of intervention < 30 days

Braniuk 1999 Not an RCT

Brenner-M 1988 Intervention not regular inhaled long-acting beta2-agonists.

Control intervention not ICS alone.

Britton 1992 No group with inhaled corticosteroids alone (control is regular SAB2).

No consistent intervention with inhaled glucocorticoids in all subjects.

Britton 1998 The treatment and intervention groups compared the same classes of medications either in combination or

with different delivery devices.

Duplicate references.

Brogden-RN 1991 Not an RCT

Buchvald F No group with inhaled corticosteroids alone

Busse 1999 No group with inhaled corticosteroids alone (control is LTRA).

No consistent intervention with inhaled glucocorticoids in all subjects.

Busse 2003 part 1 Increased dose of ICS in control group

Busse 2003 part 2 Increased dose of ICS in control group

Byrnes 2000 No group with inhaled corticosteroids alone (Control is LAB2 at a different dose and SAB2 as maintenance

Tx).

Calhoun 2001 No group with inhaled corticosteroids alone. (Control intervention is anti-leukotrienes)

Duplicate references.

Calverley 2002 Subjects not asthmatics.

Castle Not an RCT

Cazzola 2000 Patients not asthmatics.

Chan 2001 Intervention not regular inhaled long-acting beta2-agonists.

Control intervention not ICS alone (but oral predniosone)

Seting - Acute asthma ED

Duplicate references.

Chapman 1999 Tx and Intervention compared LAB2 and ICS but in combined vs concurrent devices.

Cheer 2003 Duplicate references.

Chuchalin 2001 Duplicate references.

Cloosterman 2001 No consistent co-intervention with ICS.

No group with inhaled corticosteroids alone. (Control is regular short-acting beta2-antagonist)

Condemi 1999 Increased dose of ICS in control group

Condemi 2001 No group with inhaled corticosteroids alone. (Control is another LAB2)

Duplicate references.
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Cook 2001 Duplicate references.

Crompton 1999 No group with inhaled corticosteroids alone. (Control is oral bambuterol)

Currie 2002 Control is increased dose of ICS

Currie 2003 a Duration of intervention <30 days.

Co-intervention with non permitted Rx.

Currie 2003 b Co intervention with non permitted treatment.

Duration of intervention < 30 days.

Currie 2003 c Duration < 1month.

D’Alonzo 1994 No consistent co-intervention with ICS - approximately 1/4 of participants were taking regular inhaled

corticosteroids at baseline. Control intervention was a short-acting beta2 agonist.

Dahl 1989 Intervention not inhaled LAB2.

Dahl 1991 No consistent co- treatment with ICS.

Dal Negro 2001 a Not an RCT

Dal Negro 2001 b The treatment and intervention groups compared the same medications either in combination or with

different delivery devices.

Dal Negro 2002 a Not an RCT

Dal Negro 2002 b Cotrl not ICS alone

Davis 2001 Not an RCT

Del Rio-Navarro2001a Outcome measures do not reflect asthma control (but rather serum potassium, CPK-MB, and ECG).

Del-Rio-Navarro2001b Outcome measures do not reflect asthma control (but rather saliva flow and IgA).

Dempsey 2000 a Control intervention not inhaled glucocorticoids alone.

No consistent intervention with inhaled glucocorticoids in all subjects.

Dempsey 2000 b Not an RCT

Dente 2001 a Duplicate references.

Dente 2001 b Not an RCT

Dicpinigaitis 2002 Intervention not regular inhaled long-acting beta2 agonist.

Didier 1997 Control intervention is not ICS: this is a randomised, open, parallel-group, multicentre study comparing

salmeterol with an oral bronchodilator, terbutaline.

Djordjevic 1999 Not an RCT

Dorinsky 2001 a Not an RCT

Dorinsky 2001 b Duplicate references.

Eliraz 2001 Both the treatment and control group compared ICS with LAB2 with different inhaler devices.

Eliraz 2002 a Not an RCT

Eliraz 2002 b Not an RCT

Ericsson 2001 a Duplicate references.

Ericsson2001 b Not an RCT

Everden 2002 The treatment and intervention groups compared the same medications either in combination or with

different delivery devices.

Faurschou 1996 Control intervention not ICS alone (but regular SAB2).

Faurschou-P 1994 Duration of intervention < 30 days.

Intervention not regular inhaled long-acting beta2-agonists.

Fish 2000 Duplicate references.

Fish 2001 Control intervention not ICS (but rather anti-leukotrienes).

Fitzpatrick 1990 Duration of intervention < 30 days: The treatment period was only 2 weeks.
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No consistent intervention with ICS in all patients: 19/20 participants were taking regular ICS and 6 were

taking oral steroids at baseline. Both treatment groups received different doses of long-acting beta2-agonists.

Fowler 2002 Increased dose of ICS in control group

Fuglsang-G 1995 Duration < 30 days.

Gabrijelcic 2004 Outcomes not related to asthma control.

Giannini 1996 Duration < 30 days.

Giannini 1998 a Duration < 30 days.

Duplicate references.

Giannini 1998 b Duration < 30 days.

Giannini 1999 Duration < 30 days.

Giannini 2000 Duration < 30 days.

Intervention is not LAB2 but 1 dose of salbutamol.

Control intervention is not ICS alone (but placebo).

Giannini 2001 Duration of intervention < 30 days.

Giannini 2002 a No consistent intervention with inhaled glucocorticoids in all subjects.

Giannini D 2002 b Not an RCT

Gizycki 2000 No consistent intervention with inhaled glucocorticoids in all subjects.

Duplicate references.

Gold 2001 Control intervention not inhaled glucocorticoids alone.

Green 2002 No consistent intervention with inhaled glucocorticoids in all subjects.

Greening 1994 Increased dose of ICS in control group

Grosclaude 2003 No group with inhaled corticosteroids alone.

Grzelewska-Rzymowska No treatment with LABA.

Gustafsson 1994 Tx and intervention compared ICS + LAB2 combination therapy using 2 different devices.

Hasani 2003 No consistent intervention with inhaled glucocorticoids in all subjects.

Haughney 2002 Not an RCT

Heuck 1999 Not an RCT

Heuck 2000 Increased dose of ICS in control group

Hyland-ME 1995 Not an RCT

Ind 2002 a No ICS alone.

Ind 2002 b No ICS alone.

Ind 2003 b Increased dose of ICS in control group

Isabelle 2001 Not an RCT

Jeffery 2002 No group with inhaled corticosteroids alone.

Intervention not regular inhaled long-acting beta2-agonists.

Jenkins 1995 No group with inhaled corticosteroids alone. (LAB2 delivered with new propellant HFA134a)

Jenkins 2000 a Increased dose of ICS in control group

Jenkins 2000 b Not an RCT

Jenkins 2002 a The treatment and intervention groups compared the same medications either in combination or with

different delivery devices.

Jenkins 2002 b The treatment and intervention groups compared the same medications either in combination or with

different delivery devices.

Johansson 2001 Increased dose of ICS in control group
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Jones 1994 No consistent intervention with ICS - < 1/3 of participants were taking regular ICS at entry.

Juniper No consistent co-intervention with ICS - 80% were taking regular ICS at entry. No subgroup analyses

available.

Juniper 1999 Duplicate of Pauwel’s study (NEJM 1997;337:1405-11).

Kaik 2002 No ICS alone

Kalberg 1998 Increased dose of ICS in control group

Kalra 1996 Duration < 30 days.

Kardos 2001 Tx and intervention compared ICS + LAB2 in a fixed vs flexible schedule.

Kelsen 1999 Increased dose of ICS in control group

Kerwin 2001 Duplicate references.

Ketchell 2002 Duration < 30 days.

Kidney 1995 No consistent intervention with inhaled glucocorticoids in all subjects.

Kips 2000 Increased dose of ICS in control group

Kirby 2000 Subjects not asthmatics.

Knobil 2000 Control intervention not inhaled glucocorticoids alone.

Knorr 2001 Intervention is not LAB2 (but rather an anti-leukotriene agent: Montelukast).

Kraft 2003 No consistent co-treatment with ICS

LHSRG 2000 Subjects not asthmatics (but rather have COPD).

LaForce 1994 Not an RCT

Lai 1995 Control intervention was not ICS alone but regular short-acting beta2-agonists instead of placebo.

Duration < 30 days. (2 weeks)

Co-intervention with non-permitted drugs: oral steroids.

Lalloo 2000 Duplicate references.

Lalloo 2001 a Duplicate references.

Lalloo 2001 b Duplicate references.

Lalloo 2001 c Not an RCT

Lalloo 2003 Increased dose of ICS in control group

Lange 2001 Not an RCT.

Lazarus 2001 No consistent co-intervention with ICS - intervention is monotherapy with LAB2.

Lee 2003 Duration of control period less than 4 weeks.

Lemanske 2001 Complicated protocol.

No data provided for comparison groups of interest.

No consistent intervention with inhaled glucocorticoids in all subjects.

Lenney 1995 Not an RCT

Leuppi 2003 No consistent co-treatment with ICS.

Li 1999 Increased dose of ICS in control group

Lindqvist No consistent co-treatment with ICS.

Lindqvist 2003 No consistent co-treatment with ICS.

Lipworth 1996 Not an RCT

Lipworth 1998 Duration < 30 days.

Lipworth 1999 a Duration < 30 days.

Lipworth 1999 b Duration < 30 days.
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Lipworth 2000 a Duration < 30 days.

Lipworth 2000 b Duration < 30 days.

Lipworth ???? Not an RCT

Lockey 1999 No consistent co-treatment with ICS.

Lowhagen 2002 Intervention not regular inhaled long-acting beta2-agonists.

Lundback 2000 Duplicate references.

Lundback 2001 Duplicate references.

Lundback 2002 No group with ICS alone

Lyseng-Williamson 20 Outcomes not related to asthma control -pharmacoeconomic review

Lötvall 2002 The treatment and intervention groups compared the same medications either in combination or with

different delivery devices.

Magadle 2001 Duration < 30 days.

Duplicate references.

Malmqvist-Granlund 2 Not an RCT

Malolepszy 2001 Outcome of LABA in acute asthma rather than asthma control.

Malolepszy 2002 Cotrol intervention not ICS (but oral theophylline).

Duplicate references.

Martin 2003 No ICS alone group

Martinat 2003 No group with inhaled corticosteroids alone.

Matz May 2001 Duplicate publication of 2 RCTS, namely that of Condemi JJ (Ann Allergy Asthma Immunol 1999;82:383-

9) and of Kalberg CJ (J Allergy Clin Immunol 1998;101 (Suppl):S6.

McCarthy 2000 Control intervention not inhaled glucocorticoids alone.

McCarthy 2001 a Not an RCT

McCarthy 2001 b Not an RCT

McCarthy 2002 Not an RCT

McCarthy 2003 No ICS alone group

Mcivor 1998 No consistent co-treatment with a stable dose of ICS (tapering).

Michel 2000 Compared LABA with increased doses of ICS rather than the same dose.

Intervention duration <30 days.

Midgren-B 1992 No group with inhaled corticosteroids alone.

Mitchell 2000 Duration < 30 days.

Duplicate references.

Mitchell 2003 Control group had increased dose of ICS

Murray 1998 No consistent intervention with inhaled glucocorticoids in all subjects.

Duplicate references.

Murray 1999 Increased dose of ICS in control group

Nathan Not an RCT

Nathan 1995 No consistent co-intervention with ICS in all patients: Only 1/4 of participants were taking regular ICS at

entry.

The usual dose of inhaled corticosteroids taken by participants was not stated in the manuscript.

The control intervention was not ICS but a short-acting beta2-agonist.

Nathan 1999 a Not an RCT

Nathan1999 b Not an RCT
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Nelson 1999 Not an RCT

Nelson 2000 a Control intervention is not ICS alone (but rather ICS with an anti-leukotriene agent (montelukast)).

Nelson 2000 b Not an RCT

Nelson 2000 c Duplicate references.

Nelson 2001 b Control intervention ¹ICS alone (but LTRA- zafirlukast).

Nelson 2001a Control intervention ¹ICS alone (but LTRA- zafirlukast).

Newnham-DM 1995 No consistent co-treatment with ICS.

Nielsen 1999 Not an RCT

Nightingale 2002 Treatment and intervention groups compared the same medications either in combination or with different

delivery devices.

Nsouli 2001 No group with inhaled corticosteroids alone.

Duplicate references.

O’Brian 2001 Duration < 30 days.

Odeback 1998 Duplicate references.

Olsson 2002 Comparison of adjustable maintenance treatment with LABA +ICS rather than ICS alone

Ortega-Cisnero 1998 Increased dose of ICS in control group

Overbeck 2003 Patients were steroid naive

Ozkaya 1999 Not an RCT

Palmer 1992 No group with inhaled corticosteroids alone. (Treatment groups received different doses of long-acting beta2-

antagonists.

Palmqvist 2001 Both the treament and control groups compared ICS and LAB2 with different drugs and inhaler devices

(concurrent vs combined therapy)

Paterson 1999 Treatment and intervention groups compared the same medications either in combination or with different

delivery devices.

Pauwels 1997c Not an RCT

Pauwels 1998 a DUPLICATE REPORT - This study is a review of the FACET study which is already included in this

analysis (Pauwels 1997).

Pauwels 1998 b Intervention not LAB2 but another ICS.

Pearlman Not an RCT

Pearlman 1992 No consistent co-intervention with ICS - < 1/2 the participants were taking regular inhaled corticosteroids

at entry.

No group with inhaled corticosteroids alone. (Control was short-acting beta2-agonists).

Pearlman 1994 No consistent co-treatment with ICS 26 %.

Pearlman 2002 No group with inhaled corticosteroids alone. (Control is anti-leukotriene - montelukast - as maintenance)

Duplicate references.

Pearlman1999same 200 Not an RCT

Pearlman1999same 500 Not an RCT

Peters 2000 No group with inhaled corticosteroids alone. (Control is oral steroids, SAB2 and anicholnergics)

In Hospital setting.

Pieters 1999 b Duplicate references.

Pieters 2001 Duplicate references.

Pinnas 1998 No consistent intervention with inhaled glucocorticoids in all subjects.

Duplicate references.

Pizzichini 1996 Duration < 30 days.

Outcomes measures did not reflect athsma control.
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Price 2003 No ICS alone

Pujet 1995 Intervention is not LAB2 (but theophylline).

Pyke 2001 Comparison of LABA and ICS in separate versus combination devices.

No ICS alone.

Duplicate references.

Rance 2002 Abstract.

Rickard 1999 Outcomes measures did not reflect asthma control.

Rickard 2001 Control intervention not inhaled glucocorticoids alone.

Rijssenbeek-Nouwens Intervention is not LAB2 (but anti-allegic casing)

Ringbaek 1996 No group with inhaled corticosteroids alone. (Control is oral SAB2 as maintenance)

Ringdal 1997 Not an RCT

Ringdal 2000 Duplicate references.

Ringdal 2001 Not an RCT

Ringdal 2002 Abstract.

Ringdal 2003 Control intervention no inhaled glucocorticoids alone.

Outcomes measures did not reflect asthma control.

Rocca-Serra 2002 Intervention not regular long acting beta2 agonists.

Duration < 30 days.

Rooklin 2001 Not an RCT

Rosenhall 2001 a Duplicate references.

Rosenhall 2001 b Duplicate references.

Rosenhall 2001 c Duplicate references.

Rosenhall 2002 Treatment and intervention groups compared the same medications either in combination or with different

delivery devices.

Abstract.

Rosenhall 2003 Treatment and intervention groups compared the same medications either in combination or with different

delivery devices.

Rosenhall 56 Not an RCT

Rosenthal 1999 No consistent co-intervention with ICS.

Control intervention not ICS alone but SAB2 on demand.

Sahn 2002 Duplicate references.

Schreurs 1996 No consistent co-intervention with ICS. 90 % used regular ICS at entry.

Control intervention not inhaled glucocorticoids alone (but a different dose of LAB2)

Sears 2003 Not an RCT

Serrier 2003 Treatment and intervention groups compared the same medications either in combination or with different

delivery devices.

Abstract.

Duplicate references.

Shapiro 2001 Intervention is not LAB2.

Sheth 2002 Outcomes measures did not reflect asthma control.

Shrewsbury 2002 Duplicate references.

Sienra-Monge 2001 The treatment and intervention groups compared the same medications either in combination or with

different delivery devices.

Simons 1997 b No consistent co-intervention with inhaled corticosteroids. Treatment groups compared ICS to long-acting

beta2-agonist alone.
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Sims 2003 Duration < 30 days.

Staehr 1995 Control intervention not ICS (but SAB2 maintenance).

Stahl 2003 No regular LABA rather prn LABA vs SABA.

Stallberg 2003 No group with inhaled glucocorticoids alone.

Stanford 2002 Outcomes measures did not reflect asthma control.

Stankovic 2000 Not an RCT

Stelmach 2001 Duplicate references.

No consistent intervention with inhaled glucocorticoids in all subjects.

Stelmach 2002 a No co-intervention with ICS.

Duplicate references.

Stelmach 2002 b No co-intervention with ICS.

Stojkovic-Andjelkovi Not an RCT

Stoloff 2002 Not an RCT.

TLHSRG 2000 Not an RCT

Tan 1997 Outcomes measures did not reflect asthma control.

Tattersfield 1999 Intervention is not daily LAB2 (but rather on-demand LAB2).

Tattersfield 2001 Not an RCT

Tolley 2002 Not an RCT

Tonelli 2001 No consistent intervention with inhaled glucocorticoids in all subjects.

Trautmann 2001 Not an RCT

Turner 1998 No consistent co-intervention with ICS alone.

Intervention duration <30 days.

Ullman 1990 Duration < 30 days.

Van Der Woude 2004 No consistent intervention with ICS alone.

Van Noord 1999 Increased dose of ICS in control group

Van Noord 2001 Tx and intervention compared ICS + LAB2 in 2 different combination devices.

Van Schayck 2002 Duplicate references.

Van den Berg 2000 No consistent co-intervention with LAB2-both groups received LAB2 but compared delivery devices.

Duplicate references.

Van der Woude 2004 No ICS alone

Vastagh 2003 No LABA.

Verberne 1997 No consistent co-intervention with ICS - approximatley 20% were taking regular ICS at entry.

Vermetten 1999 Not an RCT

Vestbo 2000 Patients are not asthmatics (but rather have COPD).

Vickers 2000 The intervention is not LAB2 but placebo

No consistent co-intervention with ICS

Ongoing study - protocol only published.

Vilsvik 2001 Intervention duration <30 days.

Virchow 2002 Duplicate references.

Von Berg 1989 Duration < 30 days.

Von Berg 2003 No concurrent ICS.

Wallaert 1999 No group with inhaled corticosteroids alone. (Control is another LAB2)

Wallin 1990 No group with inhaled corticosteroids alone. (Control is regular SAB2)

No consistent intervention with inhaled glucocorticoids in all subjects.
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Characteristics of excluded studies (Continued )

Outcomes measures did not reflect asthma control.

Wallin 1998 Not an RCT

Wallin 1999 No consistent co-treatment with ICS.

Weinberger 2004 No LABA.

Weinstein 2001 Not an RCT

Weinstein July 1998 No consistent co-inervention with ICS -only 57% were on ICS.

Wempe-JB 1992 No consistent co-treatment with ICS.

White 2001 Duplicate references.

Wilcke 1998 Duration < 30 days.

Wilding 1997 Not an RCT

Wilson 1999 Duplicate references.

Wilson 2000 Duplicate references.

Wilson 2001 a Control intervention is not ICS alone (but rather ICS with an anti-leukotriene agent - Montelukast).

Wilson 2001 b Not an RCT

Wong 1992 Duration < 30 days.

Woolcock 1995 Not an RCT

Woolcock 1996 s 50 Increased dose of ICS in control group

Woolcock 1996 s100 Increased dose of ICS in control group

Yates 1995 No consistent co-treatment with ICS.

Duration < 30 days.

Yates 1996 Duration < 30 days.

Outcomes measures did not reflect asthma control.

Youngchaiyud 1995 Intervention not LAB2 (but theophylline)

Yurdakul 2002 Control not regular long-acting beta2-agonists alone.

Outcomes measures did not reflect asthma control.

Zarkovic 1998 No consistent co-intervention with ICS. No group with inhaled corticosteroids alone. (Control is placebo)

van der Woude 2001 Duplicate references.

The treatment and intervention groups compared the same medications either in combination or with

different delivery devices.

A D D I T I O N A L T A B L E S

Table 01. Metagression of LABA vs RR of exacerbations

Variable Coefficient Standard Error Z P

95% CI of coeff

(LL)

95% CI of coeff

(UL) Variable coding

LABA 0.244 0.099 2.5 0.013 0.051 0.437 0=Formoterol; 1=

Salmeterol

Constant -0.313 0.075 -4.2 0.000 -0.459 -0.167
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Table 02. Metagression of % predicted FEV1 vs RR of exacerbations

Variable Coefficient Standard Error Z P

95% CI of coeff

(LL)

95% CI of coeff

(UL) Variable coding

FEV1 -0.015 0.008 -2.02 0.043 -0.030 -0.0005 0=FEV1 >=80%

of predicted;

continuous variable

(% predicted FEV1

based on reference

values)

Constant 0.925 0.577 1.60 0.109 -0.205 2.06

Table 03. Metagression ICS dose vs RR of exacerbations

Variable Coefficient Standard Error Z P

95% CI of coeff

(LL)

95% CI of coeff

(UL) Variable coding

Dose of ICS 0.114 0.058 2.0 0.049 0.0006 0.22705 0= ICS dose <400

mcg/day; 1=ICS

dose 400-800

mcg/day; 2= ICS

dose>800 mcg/day

Constant -0.306 0.081 -3.75 0.000 -0.465 -0.146

Table 04. Metagression of LABA vs RR of exacerbations

Variable Coefficient Standard Error Z P

95% CI of coeff

(LL)

95% CI of coeff

(UL) Variable coding

LABA 0.244 0.099 2.5 0.013 0.051 0.437 0=Formoterol; 1=

Salmeterol

LABA 0.244 0.099 2.5 0.013 0.051 0.437 0=Formoterol; 1=

Salmeterol

Constant -0.313 0.075 -4.2 0.000 -0.459 -0.167

Constant -0.313 0.075 -4.2 0.000 -0.459 -0.167

A N A L Y S E S

Comparison 01. Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome title
No. of

studies

No. of

participants Statistical method Effect size

01 # patients with exacerbations

requiring systemic steroids

17 4027 Relative Risk (Fixed) 95% CI 0.81 [0.73, 0.90]

02 # patients with exacerbations

requiring hospitalisation

11 4162 Relative Risk (Fixed) 95% CI 0.81 [0.50, 1.33]

03 FEV1 (L) at endpoint 6 914 Weighted Mean Difference (Fixed) 95% CI 0.15 [0.07, 0.22]

04 Change in FEV1 at endpoint

(L) stratifying on baseline

FEV1

9 1847 Weighted Mean Difference (Random) 95% CI 0.17 [0.11, 0.24]
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05 Change in FEV1 at endpoint

(% predicted) stratifying on

baseline FEV1

4 1428 Weighted Mean Difference (Fixed) 95% CI 2.79 [1.89, 3.69]

06 FEV1 % predicted at endpoint 3 881 Weighted Mean Difference (Fixed) 95% CI 5.93 [3.74, 8.11]

07 Change in FEV1 (L or % pred

)stratifying on trial duration

17 3926 Standardised Mean Difference (Random) 95%

CI

0.35 [0.28, 0.42]

08 Morning PEF (L/min) at

endpoint

6 1156 Weighted Mean Difference (Random) 95% CI 22.62 [4.34, 40.90]

09 Change in morning PEF

(L/min) at endpoint stratifying

on baseline FEV1

17 4885 Weighted Mean Difference (Random) 95% CI 23.28 [18.38, 28.18]

10 Evening PEF (L/min) at

endpoint

Weighted Mean Difference (Fixed) 95% CI Totals not selected

11 Change in evening PEF

(L/min) at endpoint

9 2230 Weighted Mean Difference (Random) 95% CI 21.33 [14.53, 28.12]

12 Change in PEF variability at

endpoint

Weighted Mean Difference (Fixed) 95% CI Totals not selected

13 Change in daytime symptom

score at endpoint

5 1371 Standardised Mean Difference (Fixed) 95% CI -0.34 [-0.44, -0.23]

14 Change in nightime symptom

score at endpoint

2 922 Standardised Mean Difference (Fixed) 95% CI -0.18 [-0.31, -0.05]

15 Change in 24 hour symptom

score at endpoint

2 362 Weighted Mean Difference (Fixed) 95% CI -0.28 [-0.45, -0.11]

16 % symptom-free days 4 1678 Standardised Mean Difference (Random) 95%

CI

0.32 [0.02, 0.62]

17 Change in % symptom-free

days at endpoint

6 1317 Weighted Mean Difference (Random) 95% CI 17.21 [12.06, 22.36]

18 % symptom-free nights at 12

+/- 4 weeks

Weighted Mean Difference (Fixed) 95% CI Totals not selected

19 Change in % symptom-free

nights at endpoint

4 1052 Standardised Mean Difference (Random) 95%

CI

0.51 [0.28, 0.74]

20 Change in Asthma Control

days % @ 12 +/- 4 weeks

2 362 Weighted Mean Difference (Fixed) 95% CI 15.61 [8.51, 22.70]

21 # daytime rescue inhalations

(puffs per day) at endpoint

2 277 Weighted Mean Difference (Random) 95% CI -0.73 [-1.24, -0.22]

22 Change in # daytime rescue

inhalations (puffs per day) at

endpoint

9 3003 Weighted Mean Difference (Random) 95% CI -0.82 [-1.17, -0.47]

23 # nighttime rescue inhalations

(puffs per night) at endpoint

2 546 Weighted Mean Difference (Random) 95% CI -0.44 [-0.81, -0.07]

24 Change in # nighttime rescue

inhalations at endpoint

6 2051 Weighted Mean Difference (Random) 95% CI -0.33 [-0.57, -0.10]

25 Change in # overall daily rescue

inhalations at endpoint

8 2745 Weighted Mean Difference (Random) 95% CI -0.81 [-1.17, -0.44]

26 Change in mean % rescue free

days at 12 +/- 4 weeks

2 362 Weighted Mean Difference (Fixed) 95% CI 19.10 [12.19, 26.01]

27 Change in % nights with no

awakening at 12 +/- 4 weeks

2 334 Weighted Mean Difference (Fixed) 95% CI 3.24 [-0.89, 7.38]

28 % nights with awakening 2 913 Weighted Mean Difference (Fixed) 95% CI -1.37 [-2.75, 0.02]

132Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma (Review)

Copyright © 2006 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd



29 Change in night time

awakening ( number of nights)

at endpoint

3 648 Weighted Mean Difference (Fixed) 95% CI -0.22 [-2.24, 1.81]

30 Change in quality of life

(AQLQ score) at endpoint

2 1169 Weighted Mean Difference (Random) 95% CI 0.33 [0.05, 0.60]

31 Total # withdrawals 26 6571 Relative Risk (Fixed) 95% CI 0.87 [0.77, 0.97]

32 # withdrawals due to poor

asthma control or exacerbation

23 5409 Relative Risk (Fixed) 95% CI 0.50 [0.36, 0.70]

33 # withdrawals due to adverse

events

23 5892 Relative Risk (Fixed) 95% CI 1.29 [0.96, 1.75]

34 # withdrawals due to serious

non-respiratory event

Relative Risk (Random) 95% CI Totals not selected

35 Total # adverse events 12 2393 Relative Risk (Fixed) 95% CI 0.98 [0.92, 1.05]

36 Serious adverse event including

respiratory

4 886 Relative Risk (Fixed) 95% CI 1.16 [0.30, 4.42]

37 # patients with headache 14 3221 Relative Risk (Fixed) 95% CI 1.13 [0.92, 1.41]

38 # patients with hoarseness 3 544 Relative Risk (Random) 95% CI 0.71 [0.16, 3.18]

39 # patients with oral thrush 6 828 Relative Risk (Fixed) 95% CI 1.04 [0.35, 3.06]

40 # patients with tremor 10 2419 Relative Risk (Random) 95% CI 2.48 [0.78, 7.89]

41 # patients with tachycardia or

palpitations

11 2580 Relative Risk (Fixed) 95% CI 2.13 [0.77, 5.88]

42 # patients with adverse

cardiovascular events

4 792 Relative Risk (Fixed) 95% CI 0.90 [0.32, 2.54]

43 Change in height (cm) as SD

scores at 24 +/- 4 weeks

Weighted Mean Difference (Fixed) 95% CI Totals not selected

44 PC20 Methacholine-adjusted

odds ratio increase from

baseline

Weighted Mean Difference (Random) 95% CI Totals not selected

45 ACTH induced cortisol

<18microg/dl at endpoint

Relative Risk (Fixed) 95% CI Totals not selected

46 Am cortisol < 5 microg/dl at

endpoint

Relative Risk (Fixed) 95% CI Totals not selected

47 Deaths Relative Risk (Fixed) 95% CI Totals not selected

48 Change in # of symptom-free

nights at endpoint

Weighted Mean Difference (Fixed) 95% CI Totals not selected

49 # Worsening asthma Relative Risk (Fixed) 95% CI Totals not selected

50 Change in % PC 20 at

endpoint

1 39 Weighted Mean Difference (Fixed) 95% CI 0.30 [-0.68, 1.28]

Comparison 02. Additional comparisons for same dose

Outcome title
No. of

studies

No. of

participants Statistical method Effect size

01 # patients with exacerbations

requiring oral steroids by FEV1

% predicted at baseline

17 4027 Relative Risk (Fixed) 95% CI 0.81 [0.73, 0.90]

02 # patients with exacerbations

requiring oral steroids children

versus adults

17 4027 Relative Risk (Fixed) 95% CI 0.81 [0.73, 0.90]

03 # patients with exacerbations

requiring oral steroids by dose

of ICS in both groups

17 4027 Relative Risk (Fixed) 95% CI 0.81 [0.73, 0.90]

133Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma (Review)

Copyright © 2006 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd



04 # patients with exacerbations

requiring oral steroids by

combination inhaler or separate

inhaler for LABA

17 4027 Relative Risk (Fixed) 95% CI 0.81 [0.73, 0.90]

05 # patients with exacerbations

requiring oral steroids by

whether LABA dose is usual or

higher than usual

17 4027 Relative Risk (Fixed) 95% CI 0.81 [0.73, 0.90]

06 # patients with exacerbations

requiring oral steroids by type

of LABA

17 4027 Relative Risk (Fixed) 95% CI 0.81 [0.73, 0.90]

07 # patients with exacerbations

requiring oral steroids by trial

duration

17 4027 Relative Risk (Fixed) 95% CI 0.81 [0.73, 0.90]

08 # patients with exacerbations

requiring oral steroids study

unsupported by pharmaceutical

industry excluded

17 4027 Relative Risk (Fixed) 95% CI 0.81 [0.73, 0.90]

09 # patients with exacerbations

requiring oral steroids with

studies with Jadad score < 4

excluded

14 3855 Relative Risk (Fixed) 95% CI 0.81 [0.73, 0.90]

10 Change in FEV1 at endpoint

(L or % predicted) stratifying

by adult or pediatric study

13 3275 Standardised Mean Difference (Random) 95%

CI

0.37 [0.26, 0.48]

11 Change in FEV1 at endpoint

(L or % predicted) stratifying

by type of LABA used.

13 3275 Standardised Mean Difference (Random) 95%

CI

0.37 [0.26, 0.48]
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G R A P H S A N D O T H E R T A B L E S

Figure 01. In one hundred patients given LABA as well as ICS, there would be six patients who avoid an

exacerbation giving a number needed to treat (NNT) of 18.
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Analysis 01.01. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 01 # patients with exacerbations requiring systemic steroids

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 01 # patients with exacerbations requiring systemic steroids

Study LABA + ICS ICS alone Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

01 Mean baseline FEV 1 >/= 80% of predicted

Langton Hewer ICS400 3/11 3/12 0.5 1.09 [ 0.28, 4.32 ]

Li ICS400 2/13 1/16 0.2 2.46 [ 0.25, 24.21 ]

O’Byrne BUD200 58/323 81/322 14.6 0.71 [ 0.53, 0.96 ]

O’Byrne BUD400 39/315 61/312 11.1 0.63 [ 0.44, 0.92 ]

Simons BUD150 0/16 1/16 0.3 0.33 [ 0.01, 7.62 ]

Verberne 1998 10/60 10/57 1.9 0.95 [ 0.43, 2.11 ]

Wallin FP800 1/18 5/19 0.9 0.21 [ 0.03, 1.64 ]

Subtotal (95% CI) 756 754 29.4 0.70 [ 0.56, 0.86 ]

Total events: 113 (LABA + ICS), 162 (ICS alone)

Test for heterogeneity chi-square=3.96 df=6 p=0.68 I² =0.0%

Test for overall effect z=3.27 p=0.001

02 Mean baseline FEV1 61-79% of predicted

x Akpinarli ICS600 0/16 0/16 0.0 Not estimable

Boyd ICS1675 19/55 15/64 2.5 1.47 [ 0.83, 2.61 ]

Fitzgerald ICS730 3/89 6/91 1.1 0.51 [ 0.13, 1.98 ]

Kemp ICSNR 53/252 59/254 10.6 0.91 [ 0.65, 1.26 ]

Norhaya ICS890 1/30 3/30 0.5 0.33 [ 0.04, 3.03 ]

Pauwels BUD200 62/210 82/213 14.7 0.77 [ 0.59, 1.00 ]

Pauwels BUD800 41/215 60/214 10.9 0.68 [ 0.48, 0.96 ]

Russell ICS750 16/99 18/99 3.2 0.89 [ 0.48, 1.64 ]

van der Molen ICSNR 33/125 32/114 6.0 0.94 [ 0.62, 1.42 ]

Subtotal (95% CI) 1091 1095 49.6 0.83 [ 0.72, 0.97 ]

Total events: 228 (LABA + ICS), 275 (ICS alone)

Test for heterogeneity chi-square=7.25 df=7 p=0.40 I² =3.4%

Test for overall effect z=2.38 p=0.02

03 Mean baseline FEV 1 not reported

Ind 2003 111/171 113/160 21.1 0.92 [ 0.79, 1.07 ]

Subtotal (95% CI) 171 160 21.1 0.92 [ 0.79, 1.07 ]

0.01 0.1 1 10 100

Favours LABA + ICS Favours ICS alone (Continued . . . )
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(. . . Continued)

Study LABA + ICS ICS alone Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

Total events: 111 (LABA + ICS), 113 (ICS alone)

Test for heterogeneity: not applicable

Test for overall effect z=1.11 p=0.3

Total (95% CI) 2018 2009 100.0 0.81 [ 0.73, 0.90 ]

Total events: 452 (LABA + ICS), 550 (ICS alone)

Test for heterogeneity chi-square=15.75 df=15 p=0.40 I² =4.8%

Test for overall effect z=4.05 p=0.00005

0.01 0.1 1 10 100

Favours LABA + ICS Favours ICS alone

Analysis 01.02. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 02 # patients with exacerbations requiring hospitalisation

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 02 # patients with exacerbations requiring hospitalisation

Study LABA + ICS ICS alone Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

01 Mean baseline FEV 1 >/= 80% of predicted

Langton Hewer ICS400 1/11 0/12 1.4 3.25 [ 0.15, 72.36 ]

Verberne 1998 1/60 2/56 6.1 0.47 [ 0.04, 5.01 ]

Subtotal (95% CI) 71 68 7.5 0.99 [ 0.18, 5.39 ]

Total events: 2 (LABA + ICS), 2 (ICS alone)

Test for heterogeneity chi-square=0.95 df=1 p=0.33 I² =0.0%

Test for overall effect z=0.01 p=1

02 Mean baseline FEV 1 61-79% of predicted

Kemp ICSNR 2/261 0/264 1.5 5.06 [ 0.24, 104.83 ]

Pauwels BUD200 1/210 3/213 8.7 0.34 [ 0.04, 3.22 ]

Pauwels BUD800 2/215 5/214 14.7 0.40 [ 0.08, 2.03 ]

x Price 2002 0/332 0/331 0.0 Not estimable

Russell ICS750 9/99 9/107 25.3 1.08 [ 0.45, 2.61 ]

Tal BUD400 5/158 0/138 1.6 9.62 [ 0.54, 172.36 ]

van der Molen ICSNR 0/125 1/114 4.6 0.30 [ 0.01, 7.39 ]

Subtotal (95% CI) 1400 1381 56.3 1.06 [ 0.58, 1.96 ]

Total events: 19 (LABA + ICS), 18 (ICS alone)

0.001 0.01 0.1 1 10 100 1000

Favours LABA + ICS Favours ICS alone (Continued . . . )
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(. . . Continued)

Study LABA + ICS ICS alone Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

Test for heterogeneity chi-square=6.24 df=5 p=0.28 I² =19.8%

Test for overall effect z=0.20 p=0.8

03 Mean baseline FEV 1 not reported

x D’Urzo ICSNR 0/455 0/456 0.0 Not estimable

Ind 2003 5/171 12/160 36.3 0.39 [ 0.14, 1.08 ]

Subtotal (95% CI) 626 616 36.3 0.39 [ 0.14, 1.08 ]

Total events: 5 (LABA + ICS), 12 (ICS alone)

Test for heterogeneity: not applicable

Test for overall effect z=1.81 p=0.07

Total (95% CI) 2097 2065 100.0 0.81 [ 0.50, 1.33 ]

Total events: 26 (LABA + ICS), 32 (ICS alone)

Test for heterogeneity chi-square=9.27 df=8 p=0.32 I² =13.7%

Test for overall effect z=0.82 p=0.4

0.001 0.01 0.1 1 10 100 1000

Favours LABA + ICS Favours ICS alone

Analysis 01.03. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 03 FEV1 (L) at endpoint

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 03 FEV1 (L) at endpoint

Study LABA + ICS ICS alone Weighted Mean Difference (Fixed) Weight Weighted Mean Difference (Fixed)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

01 Mean Baseline FEV1 >/-80% of predicted

Subtotal (95% CI) 0 0 0.0 Not estimable

Test for heterogeneity: not applicable

Test for overall effect: not applicable

02 Mean baseline FEV 1 61-79% of predicted

Boyd ICS1675 47 1.99 (0.78) 49 2.01 (0.68) 6.4 -0.02 [ -0.31, 0.27 ]

Fitzgerald ICS730 89 2.92 (0.80) 91 2.68 (0.78) 10.4 0.24 [ 0.01, 0.47 ]

Norhaya ICS890 20 1.74 (0.61) 20 1.67 (0.57) 4.1 0.07 [ -0.30, 0.44 ]

Zetterstrom BUD4001d 123 2.47 (0.42) 62 2.35 (0.42) 33.7 0.12 [ -0.01, 0.25 ]

Zetterstrom BUD4002d 115 2.50 (0.41) 62 2.35 (0.42) 33.5 0.15 [ 0.02, 0.28 ]

van der Molen ICSNR 125 2.51 (0.85) 111 2.25 (0.84) 11.9 0.26 [ 0.04, 0.48 ]

-4.0 -2.0 0 2.0 4.0

Favours ICS alone Favours LABA + ICS (Continued . . . )
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(. . . Continued)

Study LABA + ICS ICS alone Weighted Mean Difference (Fixed) Weight Weighted Mean Difference (Fixed)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

Subtotal (95% CI) 519 395 100.0 0.15 [ 0.07, 0.22 ]

Test for heterogeneity chi-square=3.26 df=5 p=0.66 I² =0.0%

Test for overall effect z=3.90 p=0.0001

Total (95% CI) 519 395 100.0 0.15 [ 0.07, 0.22 ]

Test for heterogeneity chi-square=3.26 df=5 p=0.66 I² =0.0%

Test for overall effect z=3.90 p=0.0001

-4.0 -2.0 0 2.0 4.0

Favours ICS alone Favours LABA + ICS

Analysis 01.04. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 04 Change in FEV1 at endpoint (L) stratifying on baseline FEV1

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 04 Change in FEV1 at endpoint (L) stratifying on baseline FEV1

Study LABA + ICS ICS alone Weighted Mean Difference (Random) Weight Weighted Mean Difference (Random)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

01 Mean baseline FEV1 >=80% of predicted

Langton Hewer ICS400 11 0.22 (0.32) 10 -0.20 (0.16) 6.3 0.42 [ 0.21, 0.63 ]

Subtotal (95% CI) 11 10 6.3 0.42 [ 0.21, 0.63 ]

Test for heterogeneity: not applicable

Test for overall effect z=3.86 p=0.0001

02 Mean baseline FEV1 61-79% of predicted

Boyd ICS1675 47 0.19 (0.38) 49 0.15 (0.44) 8.8 0.04 [ -0.12, 0.20 ]

Hultquist BUD400 117 0.22 (0.54) 116 0.10 (0.54) 10.5 0.12 [ -0.02, 0.26 ]

Kavaru FP400 87 0.51 (0.46) 85 0.28 (0.46) 10.6 0.23 [ 0.09, 0.37 ]

Kemp ICSNR 252 0.42 (0.48) 254 0.15 (0.48) 15.2 0.27 [ 0.19, 0.35 ]

Molimard ICSNR 130 0.17 (0.50) 129 0.06 (0.42) 12.6 0.11 [ 0.00, 0.22 ]

Russell ICS750 76 0.12 (0.41) 87 0.03 (0.37) 11.9 0.09 [ -0.03, 0.21 ]

Shapiro FP1000 81 0.48 (0.45) 81 0.25 (0.45) 10.5 0.23 [ 0.09, 0.37 ]

van der Molen ICSNR 124 0.14 (0.44) 111 0.02 (0.37) 13.4 0.12 [ 0.02, 0.22 ]

Subtotal (95% CI) 914 912 93.7 0.16 [ 0.10, 0.22 ]

Test for heterogeneity chi-square=13.51 df=7 p=0.06 I² =48.2%

Test for overall effect z=5.21 p<0.00001

Total (95% CI) 925 922 100.0 0.17 [ 0.11, 0.24 ]

Test for heterogeneity chi-square=18.70 df=8 p=0.02 I² =57.2%

Test for overall effect z=5.23 p<0.00001

-10.0 -5.0 0 5.0 10.0

Favours ICS alone Favours LABA + ICS
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Analysis 01.05. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 05 Change in FEV1 at endpoint (% predicted) stratifying on baseline FEV1

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 05 Change in FEV1 at endpoint (% predicted) stratifying on baseline FEV1

Study LABA + ICS ICS alone Weighted Mean Difference (Fixed) Weight Weighted Mean Difference (Fixed)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

01 Mean baseline FEV1 >/= 80 % predicted

Meijer ICSNR 20 5.80 (11.60) 19 2.20 (9.15) 1.9 3.60 [ -2.94, 10.14 ]

O’Byrne BUD200 323 2.55 (8.63) 322 0.27 (8.61) 45.9 2.28 [ 0.95, 3.61 ]

O’Byrne BUD400 315 4.13 (8.52) 312 0.90 (8.48) 45.9 3.23 [ 1.90, 4.56 ]

Verberne 1998 60 4.36 (10.53) 57 1.28 (9.13) 6.4 3.08 [ -0.49, 6.65 ]

Total (95% CI) 718 710 100.0 2.79 [ 1.89, 3.69 ]

Test for heterogeneity chi-square=1.07 df=3 p=0.78 I² =0.0%

Test for overall effect z=6.07 p<0.00001
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Analysis 01.06. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 06 FEV1 % predicted at endpoint

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 06 FEV1 % predicted at endpoint

Study LABA + ICS ICS alone Weighted Mean Difference (Fixed) Weight Weighted Mean Difference (Fixed)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

01 Mean Baseline FEV1 >-80% of predicted

Li ICS400 13 88.75 (9.00) 16 82.50 (15.00) 6.1 6.25 [ -2.58, 15.08 ]

Subtotal (95% CI) 13 16 6.1 6.25 [ -2.58, 15.08 ]

Test for heterogeneity: not applicable

Test for overall effect z=1.39 p=0.2

02 Mean Baseline FEV1 61-79% of predicted

Pauwels BUD200 210 85.38 (16.66) 213 79.62 (16.78) 46.9 5.76 [ 2.57, 8.95 ]

Pauwels BUD800 215 87.40 (16.86) 214 81.35 (16.82) 46.9 6.05 [ 2.86, 9.24 ]

Subtotal (95% CI) 425 427 93.9 5.90 [ 3.65, 8.16 ]

Test for heterogeneity chi-square=0.02 df=1 p=0.90 I² =0.0%

Test for overall effect z=5.14 p<0.00001

Total (95% CI) 438 443 100.0 5.93 [ 3.74, 8.11 ]

Test for heterogeneity chi-square=0.02 df=2 p=0.99 I² =0.0%

Test for overall effect z=5.32 p<0.00001
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Analysis 01.07. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 07 Change in FEV1 (L or % pred )stratifying on trial duration

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 07 Change in FEV1 (L or % pred )stratifying on trial duration

Study LABA + ICS ICS alone Standardised Mean Difference (Random) Weight Standardised Mean Difference (Random)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

01 Change in FEV1 (L) or (% predicted) at 6 +/- 2 weeks of treatment

Meijer ICSNR 20 2.90 (8.90) 20 -0.30 (11.20) 1.3 0.31 [ -0.31, 0.93 ]

Molimard ICSNR 130 0.15 (0.42) 129 -0.01 (0.33) 7.0 0.42 [ 0.18, 0.67 ]

Subtotal (95% CI) 150 149 8.4 0.41 [ 0.18, 0.64 ]

Test for heterogeneity chi-square=0.11 df=1 p=0.74 I² =0.0%

Test for overall effect z=3.48 p=0.0005

02 Change in FEV1 (L) or (% predicted) at 12 +/- 4 weeks of treatment

Boyd ICS1675 47 0.19 (0.38) 49 0.15 (0.44) 3.0 0.10 [ -0.30, 0.50 ]

Hultquist BUD400 117 0.22 (0.54) 116 0.10 (0.54) 6.5 0.22 [ -0.04, 0.48 ]

Kavaru FP400 87 0.51 (0.47) 85 0.28 (0.46) 5.0 0.49 [ 0.19, 0.80 ]

Kemp ICSNR 252 0.42 (0.48) 254 0.15 (0.48) 11.4 0.56 [ 0.38, 0.74 ]

Langton Hewer ICS400 11 0.22 (0.32) 10 -0.20 (0.16) 0.5 1.57 [ 0.56, 2.57 ]

Meijer ICSNR 20 5.80 (11.60) 19 2.20 (9.15) 1.3 0.34 [ -0.30, 0.97 ]

Molimard ICSNR 130 0.17 (0.50) 129 0.06 (0.42) 7.1 0.24 [ -0.01, 0.48 ]

Russell ICS750 76 0.12 (0.41) 87 0.03 (0.37) 4.8 0.23 [ -0.08, 0.54 ]

Shapiro FP1000 81 0.48 (0.45) 81 0.25 (0.45) 4.7 0.51 [ 0.20, 0.82 ]

Verberne 1998 60 4.64 (8.83) 57 1.30 (8.61) 3.6 0.38 [ 0.01, 0.75 ]

van der Molen ICSNR 124 0.13 (0.42) 111 0.03 (0.42) 6.6 0.24 [ -0.02, 0.49 ]

Subtotal (95% CI) 1005 998 54.6 0.36 [ 0.24, 0.49 ]

Test for heterogeneity chi-square=17.34 df=10 p=0.07 I² =42.3%

Test for overall effect z=5.67 p<0.00001

03 Change in FEV1 (L) or (% predicted) at 24 +/- 4 weeks of treatment

Verberne 1998 60 4.36 (10.53) 57 1.28 (9.13) 3.6 0.31 [ -0.05, 0.67 ]

van der Molen ICSNR 124 0.14 (0.44) 111 0.02 (0.37) 6.6 0.29 [ 0.04, 0.55 ]

Subtotal (95% CI) 184 168 10.2 0.30 [ 0.09, 0.51 ]

Test for heterogeneity chi-square=0.01 df=1 p=0.94 I² =0.0%

Test for overall effect z=2.78 p=0.005

04 Change in FEV1 (L) or (% predicted) at 52 +/- 4 weeks of treatment

O’Byrne BUD200 323 2.55 (8.63) 322 0.27 (8.61) 13.6 0.26 [ 0.11, 0.42 ]
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(. . . Continued)

Study LABA + ICS ICS alone Standardised Mean Difference (Random) Weight Standardised Mean Difference (Random)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

O’Byrne BUD400 315 4.13 (8.52) 312 0.90 (8.48) 13.3 0.38 [ 0.22, 0.54 ]

Subtotal (95% CI) 638 634 26.9 0.32 [ 0.21, 0.43 ]

Test for heterogeneity chi-square=1.04 df=1 p=0.31 I² =4.2%

Test for overall effect z=5.56 p<0.00001

Total (95% CI) 1977 1949 100.0 0.35 [ 0.28, 0.42 ]

Test for heterogeneity chi-square=19.48 df=16 p=0.24 I² =17.9%

Test for overall effect z=9.38 p<0.00001
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Analysis 01.08. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 08 Morning PEF (L/min) at endpoint

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 08 Morning PEF (L/min) at endpoint

Study LABA + ICS ICS alone Weighted Mean Difference (Random) Weight Weighted Mean Difference (Random)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

01 Mean baseline FEV1 >/= 80%

Li ICS400 13 496.00 (89.80) 16 410.00 (99.20) 5.9 86.00 [ 17.11, 154.89 ]

Subtotal (95% CI) 13 16 5.9 86.00 [ 17.11, 154.89 ]

Test for heterogeneity: not applicable

Test for overall effect z=2.45 p=0.01

04 Mean baseline FEV1 61-79% of predicted

Boyd ICS1675 48 319.20 (97.50) 52 321.20 (121.10) 12.1 -2.00 [ -44.94, 40.94 ]

Norhaya ICS890 20 297.00 (70.00) 20 275.00 (77.00) 11.2 22.00 [ -23.61, 67.61 ]

Pauwels BUD200 205 412.00 (114.00) 206 385.00 (118.00) 23.6 27.00 [ 4.57, 49.43 ]

Pauwels BUD800 207 420.00 (118.00) 206 383.00 (106.00) 24.2 37.00 [ 15.37, 58.63 ]

Russell ICS750 75 260.00 (75.00) 88 260.00 (76.00) 23.0 0.00 [ -23.24, 23.24 ]

Subtotal (95% CI) 555 572 94.1 19.14 [ 2.93, 35.34 ]

Test for heterogeneity chi-square=6.60 df=4 p=0.16 I² =39.4%

Test for overall effect z=2.31 p=0.02

Total (95% CI) 568 588 100.0 22.62 [ 4.34, 40.90 ]

Test for heterogeneity chi-square=9.99 df=5 p=0.08 I² =50.0%

Test for overall effect z=2.43 p=0.02
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Analysis 01.09. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 09 Change in morning PEF (L/min) at endpoint stratifying on baseline FEV1

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 09 Change in morning PEF (L/min) at endpoint stratifying on baseline FEV1

Study LABA + ICS ICS alone Weighted Mean Difference (Random) Weight Weighted Mean Difference (Random)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

01 Mean Baseline FEV1 >/= 80% of predicted

Langton Hewer ICS400 11 26.00 (49.00) 10 -35.00 (63.00) 0.9 61.00 [ 12.39, 109.61 ]

O’Byrne BUD200 323 12.89 (44.40) 322 2.78 (44.30) 7.7 10.11 [ 3.26, 16.96 ]

O’Byrne BUD400 315 18.50 (44.40) 312 1.73 (44.20) 7.7 16.77 [ 9.83, 23.71 ]

Verberne 1998 60 30.92 (33.00) 57 15.89 (43.41) 5.2 15.03 [ 1.00, 29.06 ]

Subtotal (95% CI) 709 701 21.5 14.76 [ 7.47, 22.04 ]

Test for heterogeneity chi-square=5.46 df=3 p=0.14 I² =45.1%

Test for overall effect z=3.97 p=0.00007

02 Mean Baseline FEV1 61-79% of predicted

Boyd ICS1675 48 54.00 (41.60) 52 28.00 (50.10) 4.1 26.00 [ 8.00, 44.00 ]

Hultquist BUD400 117 33.86 (63.71) 116 16.25 (63.22) 4.5 17.61 [ 1.31, 33.91 ]

Kavaru FP400 87 52.50 (49.44) 85 17.30 (40.57) 5.4 35.20 [ 21.70, 48.70 ]

Kemp ICSNR 252 47.00 (58.73) 254 14.00 (52.59) 6.7 33.00 [ 23.28, 42.72 ]

Molimard ICSNR 130 25.70 (36.50) 129 4.50 (32.70) 7.2 21.20 [ 12.76, 29.64 ]

Price 2002 332 36.80 (61.95) 331 17.80 (61.85) 6.8 19.00 [ 9.58, 28.42 ]

Russell ICS750 75 27.00 (36.00) 88 18.50 (43.00) 5.8 8.50 [ -3.63, 20.63 ]

Shapiro FP1000 81 53.50 (50.40) 81 15.20 (41.40) 5.2 38.30 [ 24.10, 52.50 ]

Tal BUD400 148 23.10 (28.50) 138 11.10 (28.50) 7.8 12.00 [ 5.39, 18.61 ]

Zetterstrom BUD4001d 123 35.70 (41.26) 62 0.20 (41.76) 5.6 35.50 [ 22.80, 48.20 ]

Zetterstrom BUD4002d 115 32.00 (40.75) 62 0.20 (41.76) 5.6 31.80 [ 19.01, 44.59 ]

van der Molen ICSNR 125 26.70 (41.60) 113 -5.70 (30.70) 6.9 32.40 [ 23.17, 41.63 ]

Subtotal (95% CI) 1633 1511 71.6 25.46 [ 19.47, 31.44 ]

Test for heterogeneity chi-square=38.59 df=11 p=<0.0001 I² =71.5%

Test for overall effect z=8.33 p<0.00001

04 Mean Baseline FEV1 not reported

Ind 2003 171 47.70 (47.40) 160 23.40 (38.30) 6.9 24.30 [ 15.04, 33.56 ]

Subtotal (95% CI) 171 160 6.9 24.30 [ 15.04, 33.56 ]

Test for heterogeneity: not applicable

Test for overall effect z=5.15 p<0.00001
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(. . . Continued)

Study LABA + ICS ICS alone Weighted Mean Difference (Random) Weight Weighted Mean Difference (Random)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

Total (95% CI) 2513 2372 100.0 23.28 [ 18.38, 28.18 ]

Test for heterogeneity chi-square=56.18 df=16 p=<0.0001 I² =71.5%

Test for overall effect z=9.31 p<0.00001
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Analysis 01.10. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 10 Evening PEF (L/min) at endpoint

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 10 Evening PEF (L/min) at endpoint

Study LABA + ICS ICS alone Weighted Mean Difference (Fixed) Weighted Mean Difference (Fixed)

N Mean(SD) N Mean(SD) 95% CI 95% CI

01 Mean baseline FEV1 61-79% of predicted

Boyd ICS1675 47 330.30 (97.70) 52 343.70 (114.70) -13.40 [ -55.26, 28.46 ]
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Analysis 01.11. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 11 Change in evening PEF (L/min) at endpoint

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 11 Change in evening PEF (L/min) at endpoint

Study LABA + ICS ICS alone Weighted Mean Difference (Random) Weight Weighted Mean Difference (Random)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

01 Mean baseline FEV1 61-79% of predicted

Hultquist BUD400 117 24.02 (62.63) 116 11.39 (62.04) 9.0 12.63 [ -3.38, 28.64 ]

Ind 2003 171 31.60 (57.60) 160 15.40 (38.30) 12.6 16.20 [ 5.72, 26.68 ]

Kavaru FP400 87 35.00 (43.84) 85 18.00 (12.40) 13.3 17.00 [ 7.42, 26.58 ]

Price 2002 332 26.00 (59.04) 331 10.20 (58.95) 13.7 15.80 [ 6.82, 24.78 ]

Shapiro FP1000 81 45.40 (46.80) 81 7.90 (40.50) 10.5 37.50 [ 24.02, 50.98 ]

Tal BUD400 148 20.00 (27.70) 138 8.30 (27.70) 15.5 11.70 [ 5.28, 18.12 ]

Zetterstrom BUD4001d 123 24.80 (37.38) 62 -3.70 (37.75) 11.9 28.50 [ 17.01, 39.99 ]

Zetterstrom BUD4002d 115 22.30 (36.88) 62 -3.70 (37.75) 11.8 26.00 [ 14.44, 37.56 ]

Subtotal (95% CI) 1174 1035 98.3 19.93 [ 14.09, 25.77 ]

Test for heterogeneity chi-square=17.59 df=7 p=0.01 I² =60.2%

Test for overall effect z=6.69 p<0.00001

02 Mean baseline FEV1 > /= 80% of predicted

Langton Hewer ICS400 11 48.00 (52.00) 10 -42.00 (64.00) 1.7 90.00 [ 39.82, 140.18 ]

Subtotal (95% CI) 11 10 1.7 90.00 [ 39.82, 140.18 ]

Test for heterogeneity: not applicable

Test for overall effect z=3.52 p=0.0004

Total (95% CI) 1185 1045 100.0 21.33 [ 14.53, 28.12 ]

Test for heterogeneity chi-square=25.41 df=8 p=0.001 I² =68.5%

Test for overall effect z=6.15 p<0.00001
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Analysis 01.12. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 12 Change in PEF variability at endpoint

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 12 Change in PEF variability at endpoint

Study LABA + ICS ICS alone Weighted Mean Difference (Fixed) Weighted Mean Difference (Fixed)

N Mean(SD) N Mean(SD) 95% CI 95% CI

03 Mean baseline FEV 1 61-79% of predicted

Russell ICS750 75 -4.64 (9.01) 88 -3.35 (7.15) -1.29 [ -3.82, 1.24 ]
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Analysis 01.13. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 13 Change in daytime symptom score at endpoint

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 13 Change in daytime symptom score at endpoint

Study LABA + ICS ICS alone Standardised Mean Difference (Fixed) Weight Standardised Mean Difference (Fixed)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

03 Mean baseline FEV1 61-79% of predicted

Boyd ICS1675 53 -0.21 (0.41) 62 -0.12 (0.32) 8.4 -0.25 [ -0.61, 0.12 ]

Kavaru FP400 87 -0.70 (1.03) 85 -0.20 (0.83) 12.3 -0.53 [ -0.84, -0.23 ]

Molimard ICSNR 130 -0.30 (0.48) 129 -0.10 (0.43) 18.7 -0.44 [ -0.68, -0.19 ]

Price 2002 332 -0.50 (0.60) 331 -0.35 (0.61) 48.8 -0.25 [ -0.40, -0.09 ]

Shapiro FP1000 81 -0.80 (1.08) 81 -0.40 (0.81) 11.8 -0.42 [ -0.73, -0.11 ]

Total (95% CI) 683 688 100.0 -0.34 [ -0.44, -0.23 ]

Test for heterogeneity chi-square=4.01 df=4 p=0.40 I² =0.3%

Test for overall effect z=6.20 p<0.00001
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Analysis 01.14. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 14 Change in nightime symptom score at endpoint

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 14 Change in nightime symptom score at endpoint

Study LABA + ICS ICS alone Standardised Mean Difference (Fixed) Weight Standardised Mean Difference (Fixed)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

01 Mean baseline FEV 1 61-79% of predicted

Molimard ICSNR 130 -0.10 (0.43) 129 0.00 (0.35) 28.0 -0.25 [ -0.50, -0.01 ]

Price 2002 332 -0.38 (0.66) 331 -0.28 (0.65) 72.0 -0.15 [ -0.30, 0.00 ]

Total (95% CI) 462 460 100.0 -0.18 [ -0.31, -0.05 ]

Test for heterogeneity chi-square=0.48 df=1 p=0.49 I² =0.0%

Test for overall effect z=2.74 p=0.006

-1.0 -0.5 0 0.5 1.0

Favours ICS + LABA Favours ICS alone

147Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma (Review)

Copyright © 2006 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd



Analysis 01.15. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 15 Change in 24 hour symptom score at endpoint

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 15 Change in 24 hour symptom score at endpoint

Study LABA + ICS ICS alone Weighted Mean Difference (Fixed) Weight Weighted Mean Difference (Fixed)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

01 Mean baseline FEV 1 61-79% of predicted

Zetterstrom BUD4001d 123 -0.52 (0.78) 62 -0.20 (0.78) 49.9 -0.32 [ -0.56, -0.08 ]

Zetterstrom BUD4002d 115 -0.44 (0.75) 62 -0.20 (0.78) 50.1 -0.24 [ -0.48, 0.00 ]

Total (95% CI) 238 124 100.0 -0.28 [ -0.45, -0.11 ]

Test for heterogeneity chi-square=0.22 df=1 p=0.64 I² =0.0%

Test for overall effect z=3.26 p=0.001

-1.0 -0.5 0 0.5 1.0

Favours ICS + LABA Favours ICS alone

Analysis 01.16. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 16 % symptom-free days

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 16 % symptom-free days

Study LABA + ICS ICS alone Standardised Mean Difference (Random) Weight Standardised Mean Difference (Random)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

01 Mean baseline FEV1 61-79% of predicted

Kemp ICSNR 252 38.10 (36.51) 254 13.60 (28.69) 25.7 0.75 [ 0.57, 0.93 ]

Molimard ICSNR 130 71.30 (35.00) 129 63.40 (36.00) 23.8 0.22 [ -0.02, 0.47 ]

Tal BUD400 148 77.50 (20.00) 138 75.10 (20.00) 24.2 0.12 [ -0.11, 0.35 ]

Subtotal (95% CI) 530 521 73.7 0.37 [ -0.04, 0.78 ]

Test for heterogeneity chi-square=21.40 df=2 p=<0.0001 I² =90.7%

Test for overall effect z=1.76 p=0.08

02 Mean baseline FEV1 >/=80% of predicted

O’Byrne BUD400 315 74.90 (25.00) 312 70.30 (24.90) 26.3 0.18 [ 0.03, 0.34 ]

Subtotal (95% CI) 315 312 26.3 0.18 [ 0.03, 0.34 ]

Test for heterogeneity: not applicable

Test for overall effect z=2.30 p=0.02

Total (95% CI) 845 833 100.0 0.32 [ 0.02, 0.62 ]

Test for heterogeneity chi-square=27.58 df=3 p=<0.0001 I² =89.1%

Test for overall effect z=2.09 p=0.04
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Analysis 01.17. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 17 Change in % symptom-free days at endpoint

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 17 Change in % symptom-free days at endpoint

Study LABA + ICS ICS alone Weighted Mean Difference (Random) Weight Weighted Mean Difference (Random)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

01 Mean baseline FEV 1 >/=80% of predicted

Subtotal (95% CI) 0 0 0.0 Not estimable

Test for heterogeneity: not applicable

Test for overall effect: not applicable

02 Mean baseline FEV 1 61-79% of predicted

Boyd ICS1675 53 22.00 (30.00) 62 13.00 (22.00) 16.3 9.00 [ -0.76, 18.76 ]

Kavaru FP400 87 22.60 (42.81) 85 7.20 (37.70) 12.5 15.40 [ 3.35, 27.45 ]

Kemp ICSNR 252 38.10 (36.50) 254 13.60 (28.69) 26.4 24.50 [ 18.78, 30.22 ]

Shapiro FP1000 81 33.80 (41.40) 81 15.40 (37.80) 12.2 18.40 [ 6.19, 30.61 ]

Zetterstrom BUD4001d 123 25.00 (31.39) 62 8.00 (31.85) 16.4 17.00 [ 7.32, 26.68 ]

Zetterstrom BUD4002d 115 22.30 (31.21) 62 8.00 (31.85) 16.2 14.30 [ 4.53, 24.07 ]

Subtotal (95% CI) 711 606 100.0 17.21 [ 12.06, 22.36 ]

Test for heterogeneity chi-square=8.92 df=5 p=0.11 I² =43.9%

Test for overall effect z=6.55 p<0.00001

Total (95% CI) 711 606 100.0 17.21 [ 12.06, 22.36 ]

Test for heterogeneity chi-square=8.92 df=5 p=0.11 I² =43.9%

Test for overall effect z=6.55 p<0.00001
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Analysis 01.18. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 18 % symptom-free nights at 12 +/- 4 weeks

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 18 % symptom-free nights at 12 +/- 4 weeks

Study LABA + ICS ICS alone Weighted Mean Difference (Fixed) Weighted Mean Difference (Fixed)

N Mean(SD) N Mean(SD) 95% CI 95% CI

01 Mean baseline FEV 1 61-79% of predicted

Molimard ICSNR 130 81.70 (28.40) 129 76.40 (29.70) 5.30 [ -1.78, 12.38 ]
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Analysis 01.19. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 19 Change in % symptom-free nights at endpoint

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 19 Change in % symptom-free nights at endpoint

Study LABA + ICS ICS alone Standardised Mean Difference (Random) Weight Standardised Mean Difference (Random)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

01 Mean baseline FEV 1 61-79% of predicted

Boyd ICS1675 53 33.00 (32.00) 62 13.00 (26.00) 19.0 0.69 [ 0.31, 1.06 ]

Kavaru FP400 87 4.60 (16.14) 85 2.40 (21.50) 23.4 0.12 [ -0.18, 0.41 ]

Kemp ICSNR 252 29.20 (38.10) 254 9.50 (28.69) 31.1 0.58 [ 0.41, 0.76 ]

Molimard ICSNR 130 33.00 (53.00) 129 -1.60 (53.00) 26.5 0.65 [ 0.40, 0.90 ]

Total (95% CI) 522 530 100.0 0.51 [ 0.28, 0.74 ]

Test for heterogeneity chi-square=9.29 df=3 p=0.03 I² =67.7%

Test for overall effect z=4.30 p=0.00002
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Analysis 01.20. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 20 Change in Asthma Control days % @ 12 +/- 4 weeks

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 20 Change in Asthma Control days % @ 12 +/- 4 weeks

Study LABA + ICS ICS alone Weighted Mean Difference (Fixed) Weight Weighted Mean Difference (Fixed)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

01 Mean baseline FEV 1 61-79% of predicted

Zetterstrom BUD4001d 123 28.50 (32.27) 62 12.10 (32.96) 50.4 16.40 [ 6.41, 26.39 ]

Zetterstrom BUD4002d 115 26.90 (32.06) 62 12.10 (32.96) 49.6 14.80 [ 4.72, 24.88 ]

Total (95% CI) 238 124 100.0 15.61 [ 8.51, 22.70 ]

Test for heterogeneity chi-square=0.05 df=1 p=0.83 I² =0.0%

Test for overall effect z=4.31 p=0.00002
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Analysis 01.21. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 21 # daytime rescue inhalations (puffs per day) at endpoint

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 21 # daytime rescue inhalations (puffs per day) at endpoint

Study LABA + ICS ICS alone Weighted Mean Difference (Random) Weight Weighted Mean Difference (Random)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

01 Mean baseline FEV 1 61-79% of predicted

Norhaya ICS890 20 1.32 (1.12) 20 1.65 (1.50) 29.5 -0.33 [ -1.15, 0.49 ]

van der Molen ICSNR 124 0.90 (1.30) 113 1.80 (1.80) 70.5 -0.90 [ -1.30, -0.50 ]

Total (95% CI) 144 133 100.0 -0.73 [ -1.24, -0.22 ]

Test for heterogeneity chi-square=1.49 df=1 p=0.22 I² =33.0%

Test for overall effect z=2.81 p=0.005
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Analysis 01.22. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 22 Change in # daytime rescue inhalations (puffs per day) at endpoint

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 22 Change in # daytime rescue inhalations (puffs per day) at endpoint

Study LABA + ICS ICS alone Weighted Mean Difference (Random) Weight Weighted Mean Difference (Random)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

01 Mean baseline FEV 1 61-79% of predicted

Kavaru FP400 87 -1.90 (2.43) 85 -0.40 (1.94) 9.2 -1.50 [ -2.16, -0.84 ]

Kemp ICSNR 252 -2.73 (2.54) 254 -1.06 (1.91) 11.6 -1.67 [ -2.06, -1.28 ]

Molimard ICSNR 130 -0.80 (1.32) 129 0.10 (0.85) 12.5 -0.90 [ -1.17, -0.63 ]

O’Byrne BUD200 323 -0.29 (0.79) 322 -0.06 (0.79) 13.3 -0.23 [ -0.35, -0.11 ]

Price 2002 332 -1.18 (1.45) 331 -0.85 (1.26) 12.9 -0.33 [ -0.54, -0.12 ]

Russell ICS750 73 -0.75 (1.78) 86 -0.38 (1.73) 10.2 -0.37 [ -0.92, 0.18 ]

Zetterstrom BUD4001d 123 -0.99 (1.66) 62 -0.44 (1.78) 10.3 -0.55 [ -1.08, -0.02 ]

Zetterstrom BUD4002d 115 -1.13 (3.11) 62 -0.44 (1.78) 8.6 -0.69 [ -1.41, 0.03 ]

van der Molen ICSNR 124 -1.50 (1.70) 113 -0.20 (1.50) 11.4 -1.30 [ -1.71, -0.89 ]

Total (95% CI) 1559 1444 100.0 -0.82 [ -1.17, -0.47 ]

Test for heterogeneity chi-square=88.25 df=8 p=<0.0001 I² =90.9%

Test for overall effect z=4.53 p<0.00001
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Analysis 01.23. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 23 # nighttime rescue inhalations (puffs per night) at endpoint

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 23 # nighttime rescue inhalations (puffs per night) at endpoint

Study LABA + ICS ICS alone Weighted Mean Difference (Random) Weight Weighted Mean Difference (Random)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

01 Mean baseline FEV 1 61-79% of predicted

Kemp ICSNR 252 -0.75 (1.11) 254 -0.18 (1.11) 68.4 -0.57 [ -0.76, -0.38 ]

Norhaya ICS890 20 0.92 (0.89) 20 1.08 (0.80) 31.6 -0.16 [ -0.68, 0.36 ]

Total (95% CI) 272 274 100.0 -0.44 [ -0.81, -0.07 ]

Test for heterogeneity chi-square=2.07 df=1 p=0.15 I² =51.6%

Test for overall effect z=2.31 p=0.02
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Analysis 01.24. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 24 Change in # nighttime rescue inhalations at endpoint

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 24 Change in # nighttime rescue inhalations at endpoint

Study LABA + ICS ICS alone Weighted Mean Difference (Random) Weight Weighted Mean Difference (Random)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

03 Mean baseline FEV1 61-79% of predicted

Hultquist BUD400 117 -0.47 (0.54) 115 -0.46 (0.54) 18.0 -0.01 [ -0.15, 0.13 ]

Kemp ICSNR 252 -0.75 (1.11) 254 -0.18 (1.12) 17.0 -0.57 [ -0.76, -0.38 ]

Molimard ICSNR 130 -0.40 (0.72) 129 0.10 (0.69) 17.4 -0.50 [ -0.67, -0.33 ]

Price 2002 332 -0.38 (0.73) 331 -0.26 (0.75) 18.4 -0.12 [ -0.23, -0.01 ]

Russell ICS750 70 -0.15 (1.05) 83 -0.11 (0.97) 14.1 -0.04 [ -0.36, 0.28 ]

van der Molen ICSNR 125 -0.90 (1.10) 113 -0.10 (1.10) 15.1 -0.80 [ -1.08, -0.52 ]

Total (95% CI) 1026 1025 100.0 -0.33 [ -0.57, -0.10 ]

Test for heterogeneity chi-square=51.59 df=5 p=<0.0001 I² =90.3%

Test for overall effect z=2.79 p=0.005
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Analysis 01.25. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 25 Change in # overall daily rescue inhalations at endpoint

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 25 Change in # overall daily rescue inhalations at endpoint

Study LABA + ICS ICS alone Weighted Mean Difference (Random) Weight Weighted Mean Difference (Random)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

01 Mean baseline FEV 1 >/=80% of predicted

O’Byrne BUD200 323 -0.29 (0.79) 322 -0.06 (0.79) 16.8 -0.23 [ -0.35, -0.11 ]

O’Byrne BUD400 315 -0.31 (0.78) 312 -0.20 (0.78) 16.8 -0.11 [ -0.23, 0.01 ]

Subtotal (95% CI) 638 634 33.6 -0.17 [ -0.29, -0.05 ]

Test for heterogeneity chi-square=1.86 df=1 p=0.17 I² =46.2%

Test for overall effect z=2.83 p=0.005

02 Mean baseline FEV 1 61-79% of predicted

Boyd ICS1675 53 -5.10 (4.70) 62 -2.50 (4.00) 3.9 -2.60 [ -4.21, -0.99 ]

Hultquist BUD400 117 -1.86 (1.84) 115 -1.35 (1.83) 13.3 -0.51 [ -0.98, -0.04 ]

Kavaru FP400 87 -1.90 (2.43) 85 -0.40 (1.94) 11.0 -1.50 [ -2.16, -0.84 ]

Kemp ICSNR 252 -3.48 (3.02) 254 -1.25 (2.55) 13.1 -2.23 [ -2.72, -1.74 ]

Shapiro FP1000 81 -2.30 (3.60) 81 -0.90 (1.80) 8.6 -1.40 [ -2.28, -0.52 ]

Tal BUD400 148 -0.11 (0.70) 138 -0.09 (0.70) 16.6 -0.02 [ -0.18, 0.14 ]

Subtotal (95% CI) 738 735 66.4 -1.29 [ -2.20, -0.38 ]

Test for heterogeneity chi-square=98.24 df=5 p=<0.0001 I² =94.9%

Test for overall effect z=2.78 p=0.005

Total (95% CI) 1376 1369 100.0 -0.81 [ -1.17, -0.44 ]

Test for heterogeneity chi-square=105.75 df=7 p=<0.0001 I² =93.4%

Test for overall effect z=4.35 p=0.00001

-10.0 -5.0 0 5.0 10.0

Favours ICS + LABA Favours ICS alone

153Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma (Review)

Copyright © 2006 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd



Analysis 01.26. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 26 Change in mean % rescue free days at 12 +/- 4 weeks

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 26 Change in mean % rescue free days at 12 +/- 4 weeks

Study LABA + ICS ICS alone Weighted Mean Difference (Fixed) Weight Weighted Mean Difference (Fixed)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

01 Mean baseline FEV 1 61-79% of predicted

Zetterstrom BUD4001d 123 31.90 (31.72) 62 12.80 (32.07) 50.2 19.10 [ 9.35, 28.85 ]

Zetterstrom BUD4002d 115 31.90 (31.10) 62 12.80 (32.07) 49.8 19.10 [ 9.30, 28.90 ]

Total (95% CI) 238 124 100.0 19.10 [ 12.19, 26.01 ]

Test for heterogeneity chi-square=0.00 df=1 p=1.00 I² =0.0%

Test for overall effect z=5.41 p<0.00001
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Analysis 01.27. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 27 Change in % nights with no awakening at 12 +/- 4 weeks

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 27 Change in % nights with no awakening at 12 +/- 4 weeks

Study LABA + ICS ICS alone Weighted Mean Difference (Fixed) Weight Weighted Mean Difference (Fixed)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

01 Mean baseline FEV 1 61-79% of predicted

Kavaru FP400 87 4.60 (16.14) 85 2.40 (21.57) 52.5 2.20 [ -3.50, 7.90 ]

Shapiro FP1000 81 7.20 (17.10) 81 2.80 (21.60) 47.5 4.40 [ -1.60, 10.40 ]

Total (95% CI) 168 166 100.0 3.24 [ -0.89, 7.38 ]

Test for heterogeneity chi-square=0.27 df=1 p=0.60 I² =0.0%

Test for overall effect z=1.54 p=0.1
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Analysis 01.28. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 28 % nights with awakening

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 28 % nights with awakening

Study LABA + ICS ICS alone Weighted Mean Difference (Fixed) Weight Weighted Mean Difference (Fixed)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

01 Mean Baseline FEV1 >/= 80% of predicted

O’Byrne BUD400 315 -4.30 (10.80) 312 -2.80 (10.80) 67.1 -1.50 [ -3.19, 0.19 ]

Subtotal (95% CI) 315 312 67.1 -1.50 [ -3.19, 0.19 ]

Test for heterogeneity: not applicable

Test for overall effect z=1.74 p=0.08

02 Mean baseline FEV 1 61-79% of predicted

Tal BUD400 148 5.50 (10.40) 138 6.60 (10.40) 32.9 -1.10 [ -3.51, 1.31 ]

Subtotal (95% CI) 148 138 32.9 -1.10 [ -3.51, 1.31 ]

Test for heterogeneity: not applicable

Test for overall effect z=0.89 p=0.4

Total (95% CI) 463 450 100.0 -1.37 [ -2.75, 0.02 ]

Test for heterogeneity chi-square=0.07 df=1 p=0.79 I² =0.0%

Test for overall effect z=1.94 p=0.05
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Analysis 01.29. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 29 Change in night time awakening ( number of nights) at endpoint

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 29 Change in night time awakening ( number of nights) at endpoint

Study LABA + ICS ICS alone Weighted Mean Difference (Fixed) Weight Weighted Mean Difference (Fixed)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

01 Mean baseline FEV 1 61-79% of predicted

Tal BUD400 148 -1.70 (10.40) 138 -1.90 (10.40) 70.6 0.20 [ -2.21, 2.61 ]

Zetterstrom BUD4001d 123 -8.40 (17.00) 62 -5.80 (17.37) 14.8 -2.60 [ -7.86, 2.66 ]

Zetterstrom BUD4002d 115 -5.60 (16.94) 62 -5.80 (17.37) 14.5 0.20 [ -5.12, 5.52 ]

Total (95% CI) 386 262 100.0 -0.22 [ -2.24, 1.81 ]

Test for heterogeneity chi-square=0.93 df=2 p=0.63 I² =0.0%

Test for overall effect z=0.21 p=0.8
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Analysis 01.30. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 30 Change in quality of life (AQLQ score) at endpoint

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 30 Change in quality of life (AQLQ score) at endpoint

Study LABA + ICS ICS alone Weighted Mean Difference (Random) Weight Weighted Mean Difference (Random)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

01 Mean baseline FEV 1 61-79% of predicted

Kemp ICSNR 252 1.08 (1.27) 254 0.61 (1.11) 49.1 0.47 [ 0.26, 0.68 ]

Price 2002 332 0.67 (1.28) 331 0.48 (1.27) 50.9 0.19 [ 0.00, 0.38 ]

Total (95% CI) 584 585 100.0 0.33 [ 0.05, 0.60 ]

Test for heterogeneity chi-square=3.72 df=1 p=0.05 I² =73.1%

Test for overall effect z=2.34 p=0.02
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Analysis 01.31. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 31 Total # withdrawals

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 31 Total # withdrawals

Study LABA + ICS ICS alone Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

01 Mean baseline FEV1 >/=80% of predicted

Langton Hewer ICS400 0/11 2/12 0.5 0.22 [ 0.01, 4.07 ]

Meijer ICSNR 0/20 1/20 0.3 0.33 [ 0.01, 7.72 ]

Simons BUD150 0/16 2/16 0.5 0.20 [ 0.01, 3.86 ]

Verberne 1998 5/60 4/56 0.8 1.17 [ 0.33, 4.13 ]

Wallin FP800 0/18 2/19 0.5 0.21 [ 0.01, 4.11 ]

Subtotal (95% CI) 125 123 2.6 0.53 [ 0.22, 1.30 ]

Total events: 5 (LABA + ICS), 11 (ICS alone)

Test for heterogeneity chi-square=2.73 df=4 p=0.60 I² =0.0%

Test for overall effect z=1.39 p=0.2

02 Mean baseline FEV 1 61-79% of predicted

Boyd ICS1675 8/55 14/64 2.6 0.66 [ 0.30, 1.47 ]

Buhl BUD400(bd) 15/176 7/85 1.9 1.03 [ 0.44, 2.44 ]

Buhl BUD400(qd) 14/176 7/86 1.9 0.98 [ 0.41, 2.33 ]
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(. . . Continued)

Study LABA + ICS ICS alone Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

Fitzgerald ICS730 17/89 18/91 3.5 0.97 [ 0.53, 1.75 ]

Hultquist BUD400 12/118 9/116 1.8 1.31 [ 0.57, 2.99 ]

Kavaru FP400 20/92 27/90 5.4 0.72 [ 0.44, 1.19 ]

Kemp ICSNR 25/252 47/254 9.2 0.54 [ 0.34, 0.84 ]

Molimard ICSNR 12/130 18/129 3.6 0.66 [ 0.33, 1.32 ]

Pauwels BUD200 47/210 53/213 10.4 0.90 [ 0.64, 1.27 ]

Pauwels BUD800 39/215 41/214 8.1 0.95 [ 0.64, 1.41 ]

Price 2002 19/332 18/331 3.6 1.05 [ 0.56, 1.97 ]

Russell ICS750 22/99 18/107 3.4 1.32 [ 0.75, 2.31 ]

Shapiro FP1000 13/84 22/84 4.3 0.59 [ 0.32, 1.09 ]

Tal BUD400 9/148 9/138 1.8 0.93 [ 0.38, 2.28 ]

Zetterstrom BUD4001d 20/123 8/62 2.1 1.26 [ 0.59, 2.70 ]

Zetterstrom BUD4002d 17/115 8/62 2.1 1.15 [ 0.52, 2.50 ]

Zimmerman ICS450F12 11/95 8/50 2.1 0.72 [ 0.31, 1.68 ]

Zimmerman ICS450F6 7/106 8/51 2.1 0.42 [ 0.16, 1.10 ]

van der Molen ICSNR 18/125 13/114 2.7 1.26 [ 0.65, 2.46 ]

Subtotal (95% CI) 2740 2341 72.5 0.87 [ 0.75, 0.99 ]

Total events: 345 (LABA + ICS), 353 (ICS alone)

Test for heterogeneity chi-square=16.47 df=18 p=0.56 I² =0.0%

Test for overall effect z=2.06 p=0.04

04 Mean baseline FEV1 not reported

D’Urzo ICSNR 88/455 111/456 21.9 0.79 [ 0.62, 1.02 ]

Ind 2003 27/171 15/160 3.1 1.68 [ 0.93, 3.05 ]

Subtotal (95% CI) 626 616 25.0 0.90 [ 0.72, 1.13 ]

Total events: 115 (LABA + ICS), 126 (ICS alone)

Test for heterogeneity chi-square=5.27 df=1 p=0.02 I² =81.0%

Test for overall effect z=0.88 p=0.4

Total (95% CI) 3491 3080 100.0 0.87 [ 0.77, 0.97 ]

Total events: 465 (LABA + ICS), 490 (ICS alone)

Test for heterogeneity chi-square=25.00 df=25 p=0.46 I² =0.0%

Test for overall effect z=2.41 p=0.02

0.01 0.1 1 10 100

Favours LABA + ICS Favours ICS alone

157Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma (Review)

Copyright © 2006 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd



Analysis 01.32. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 32 # withdrawals due to poor asthma control or exacerbation

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 32 # withdrawals due to poor asthma control or exacerbation

Study LABA + ICS ICS alone Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

01 Mean baseline FEV 1 >/=80% of predicted

x Langton Hewer ICS400 0/11 0/12 0.0 Not estimable

Li ICS400 2/13 1/16 0.8 2.46 [ 0.25, 24.21 ]

Verberne 1998 0/60 1/56 1.5 0.31 [ 0.01, 7.49 ]

Wallin FP800 0/18 1/19 1.4 0.35 [ 0.02, 8.09 ]

Subtotal (95% CI) 102 103 3.7 0.82 [ 0.20, 3.40 ]

Total events: 2 (LABA + ICS), 3 (ICS alone)

Test for heterogeneity chi-square=1.53 df=2 p=0.47 I² =0.0%

Test for overall effect z=0.27 p=0.8

02 Mean baseline FEV 1 61-79% of predicted

Boyd ICS1675 2/55 2/64 1.8 1.16 [ 0.17, 7.99 ]

Buhl BUD400(bd) 4/176 2/86 2.5 0.98 [ 0.18, 5.23 ]

Buhl BUD400(qd) 5/176 3/86 3.8 0.81 [ 0.20, 3.33 ]

Hultquist BUD400 3/118 2/116 1.9 1.47 [ 0.25, 8.66 ]

Kavaru FP400 3/92 9/90 8.6 0.33 [ 0.09, 1.17 ]

Kemp ICSNR 2/252 9/254 8.5 0.22 [ 0.05, 1.03 ]

Molimard ICSNR 0/130 3/129 3.3 0.14 [ 0.01, 2.72 ]

Norhaya ICS890 1/30 3/30 2.8 0.33 [ 0.04, 3.03 ]

Pauwels BUD200 7/210 10/213 9.4 0.71 [ 0.28, 1.83 ]

Pauwels BUD800 0/215 4/214 4.3 0.11 [ 0.01, 2.04 ]

Russell ICS750 3/99 2/107 1.8 1.62 [ 0.28, 9.50 ]

Shapiro FP1000 3/81 18/81 17.1 0.17 [ 0.05, 0.54 ]

Tal BUD400 5/148 6/138 5.9 0.78 [ 0.24, 2.49 ]

Zetterstrom BUD4001d 5/123 2/62 2.5 1.26 [ 0.25, 6.31 ]

Zetterstrom BUD4002d 8/115 2/62 2.5 2.16 [ 0.47, 9.84 ]

Zimmerman ICS450F12 1/95 1/50 1.2 0.53 [ 0.03, 8.24 ]

Zimmerman ICS450F6 0/106 1/51 1.9 0.16 [ 0.01, 3.91 ]

van der Molen ICSNR 1/125 6/114 5.9 0.15 [ 0.02, 1.24 ]
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(. . . Continued)

Study LABA + ICS ICS alone Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

Subtotal (95% CI) 2346 1947 85.9 0.52 [ 0.37, 0.73 ]

Total events: 53 (LABA + ICS), 85 (ICS alone)

Test for heterogeneity chi-square=19.01 df=17 p=0.33 I² =10.6%

Test for overall effect z=3.73 p=0.0002

03 Mean baseline FEV 1 not reported

D’Urzo ICSNR 3/455 11/456 10.4 0.27 [ 0.08, 0.97 ]

Subtotal (95% CI) 455 456 10.4 0.27 [ 0.08, 0.97 ]

Total events: 3 (LABA + ICS), 11 (ICS alone)

Test for heterogeneity: not applicable

Test for overall effect z=2.00 p=0.05

Total (95% CI) 2903 2506 100.0 0.50 [ 0.36, 0.70 ]

Total events: 58 (LABA + ICS), 99 (ICS alone)

Test for heterogeneity chi-square=22.06 df=21 p=0.40 I² =4.8%

Test for overall effect z=4.15 p=0.00003

0.001 0.01 0.1 1 10 100 1000

Favours LABA + ICS Favours ICS alone

Analysis 01.33. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 33 # withdrawals due to adverse events

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 33 # withdrawals due to adverse events

Study LABA + ICS ICS alone Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

01 Mean baseline FEV 1 >/=80% of predicted

x Langton Hewer ICS400 0/11 0/11 0.0 Not estimable

Verberne 1998 2/60 0/56 0.7 4.67 [ 0.23, 95.24 ]

x Wallin FP800 0/18 0/19 0.0 Not estimable

Subtotal (95% CI) 89 86 0.7 4.67 [ 0.23, 95.24 ]

Total events: 2 (LABA + ICS), 0 (ICS alone)

Test for heterogeneity: not applicable

Test for overall effect z=1.00 p=0.3

02 Mean baseline FEV 1 61-79% of predicted

Boyd ICS1675 4/55 2/64 2.5 2.33 [ 0.44, 12.22 ]

Hultquist BUD400 4/118 2/116 2.8 1.97 [ 0.37, 10.53 ]

0.001 0.01 0.1 1 10 100 1000
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(. . . Continued)

Study LABA + ICS ICS alone Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

Kavaru FP400 0/92 1/90 2.1 0.33 [ 0.01, 7.90 ]

Kemp ICSNR 7/252 5/254 6.9 1.41 [ 0.45, 4.39 ]

Molimard ICSNR 2/130 3/129 4.1 0.66 [ 0.11, 3.89 ]

Norhaya ICS890 1/30 3/30 4.1 0.33 [ 0.04, 3.03 ]

Pauwels BUD200 6/210 6/213 8.2 1.01 [ 0.33, 3.09 ]

Pauwels BUD800 9/215 8/214 11.0 1.12 [ 0.44, 2.85 ]

Price 2002 4/332 6/331 8.3 0.66 [ 0.19, 2.33 ]

Russell ICS750 4/99 2/107 2.6 2.16 [ 0.40, 11.54 ]

x Shapiro FP1000 0/84 0/84 0.0 Not estimable

Tal BUD400 2/148 0/138 0.7 4.66 [ 0.23, 96.30 ]

x Wallin FP800 0/18 0/19 0.0 Not estimable

Zetterstrom BUD4001d 8/123 3/62 5.5 1.34 [ 0.37, 4.89 ]

Zetterstrom BUD4002d 5/115 3/62 5.4 0.90 [ 0.22, 3.64 ]

Zimmerman ICS450F12 1/95 0/50 0.9 1.59 [ 0.07, 38.42 ]

Zimmerman ICS450F6 2/106 0/51 0.9 2.43 [ 0.12, 49.70 ]

van der Molen ICSNR 5/125 1/114 1.4 4.56 [ 0.54, 38.45 ]

Subtotal (95% CI) 2347 2128 67.6 1.24 [ 0.85, 1.79 ]

Total events: 64 (LABA + ICS), 45 (ICS alone)

Test for heterogeneity chi-square=7.55 df=15 p=0.94 I² =0.0%

Test for overall effect z=1.12 p=0.3

03 Mean baseline FEV 1 not reported

D’Urzo ICSNR 24/455 21/456 28.9 1.15 [ 0.65, 2.03 ]

Ind 2003 7/171 2/160 2.8 3.27 [ 0.69, 15.53 ]

Subtotal (95% CI) 626 616 31.7 1.34 [ 0.79, 2.27 ]

Total events: 31 (LABA + ICS), 23 (ICS alone)

Test for heterogeneity chi-square=1.55 df=1 p=0.21 I² =35.6%

Test for overall effect z=1.08 p=0.3

Total (95% CI) 3062 2830 100.0 1.29 [ 0.96, 1.75 ]

Total events: 97 (LABA + ICS), 68 (ICS alone)

Test for heterogeneity chi-square=9.90 df=18 p=0.94 I² =0.0%

Test for overall effect z=1.67 p=0.1
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Analysis 01.34. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 34 # withdrawals due to serious non-respiratory event

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 34 # withdrawals due to serious non-respiratory event

Study LABA + ICS ICS alone Relative Risk (Random) Relative Risk (Random)

n/N n/N 95% CI 95% CI

01 Mean baseline FEV 1 61-79% of predicted

x Akpinarli ICS600 0/1 0/1 Not estimable

Tal BUD400 2/148 0/138 4.66 [ 0.23, 96.30 ]

0.01 0.1 1 10 100

Favours LABA + ICS Favours ICS alone

Analysis 01.35. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 35 Total # adverse events

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 35 Total # adverse events

Study LABA + ICS ICS alone Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

01 Mean baseline FEV 1 >/=80% of predicted

Langton Hewer ICS400 10/11 9/12 1.5 1.21 [ 0.83, 1.77 ]

Verberne 1998 59/60 52/57 9.0 1.08 [ 0.99, 1.18 ]

Subtotal (95% CI) 71 69 10.4 1.10 [ 1.00, 1.20 ]

Total events: 69 (LABA + ICS), 61 (ICS alone)

Test for heterogeneity chi-square=0.42 df=1 p=0.52 I² =0.0%

Test for overall effect z=1.95 p=0.05

02 Mean baseline FEV 1 61-79% of predicted

Boyd ICS1675 44/55 53/64 8.3 0.97 [ 0.81, 1.15 ]

Buhl BUD400(bd) 60/176 39/86 8.8 0.75 [ 0.55, 1.02 ]

Buhl BUD400(qd) 71/176 39/86 8.8 0.89 [ 0.66, 1.19 ]

Fitzgerald ICS730 13/89 9/91 1.5 1.48 [ 0.66, 3.28 ]

Kemp ICSNR 134/252 130/254 21.8 1.04 [ 0.88, 1.23 ]

Molimard ICSNR 47/130 46/129 7.8 1.01 [ 0.73, 1.40 ]

Norhaya ICS890 2/30 3/30 0.5 0.67 [ 0.12, 3.71 ]

Russell ICS750 84/99 94/105 15.4 0.95 [ 0.85, 1.05 ]

0.001 0.01 0.1 1 10 100 1000

Favours LABA + ICS Favours ICS alone (Continued . . . )

161Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma (Review)

Copyright © 2006 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd



(. . . Continued)

Study LABA + ICS ICS alone Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

x Shapiro FP1000 0/81 0/81 0.0 Not estimable

van der Molen ICSNR 104/125 94/114 16.6 1.01 [ 0.90, 1.13 ]

Subtotal (95% CI) 1213 1040 89.6 0.97 [ 0.90, 1.05 ]

Total events: 559 (LABA + ICS), 507 (ICS alone)

Test for heterogeneity chi-square=5.53 df=8 p=0.70 I² =0.0%

Test for overall effect z=0.78 p=0.4

Total (95% CI) 1284 1109 100.0 0.98 [ 0.92, 1.05 ]

Total events: 628 (LABA + ICS), 568 (ICS alone)

Test for heterogeneity chi-square=11.08 df=10 p=0.35 I² =9.8%

Test for overall effect z=0.47 p=0.6

0.001 0.01 0.1 1 10 100 1000

Favours LABA + ICS Favours ICS alone

Analysis 01.36. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 36 Serious adverse event including respiratory

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 36 Serious adverse event including respiratory

Study LABA + ICS ICS alone Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

01 Mean baseline FEV 1 61-79% of predicted

Buhl BUD400(bd) 2/176 1/86 33.4 0.98 [ 0.09, 10.63 ]

Buhl BUD400(qd) 1/176 1/86 33.4 0.49 [ 0.03, 7.72 ]

Zetterstrom BUD4001d 4/123 1/62 33.1 2.02 [ 0.23, 17.66 ]

x Zetterstrom BUD4002d 0/115 0/62 0.0 Not estimable

Total (95% CI) 590 296 100.0 1.16 [ 0.30, 4.42 ]

Total events: 7 (LABA + ICS), 3 (ICS alone)

Test for heterogeneity chi-square=0.65 df=2 p=0.72 I² =0.0%

Test for overall effect z=0.21 p=0.8
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Analysis 01.37. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 37 # patients with headache

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 37 # patients with headache

Study LABA + ICS ICS alone Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

01 Mean baseline FEV 1 >/=80%% of predicted

Verberne 1998 25/60 23/57 19.3 1.03 [ 0.67, 1.60 ]

Subtotal (95% CI) 60 57 19.3 1.03 [ 0.67, 1.60 ]

Total events: 25 (LABA + ICS), 23 (ICS alone)

Test for heterogeneity: not applicable

Test for overall effect z=0.14 p=0.9

02 Mean baseline FEV 1 61-79% of predicted

x Akpinarli ICS600 0/16 0/16 0.0 Not estimable

Boyd ICS1675 17/55 17/64 12.8 1.16 [ 0.66, 2.05 ]

Kavaru FP400 2/92 0/90 0.4 4.89 [ 0.24, 100.51 ]

Kemp ICSNR 8/261 14/264 11.4 0.58 [ 0.25, 1.35 ]

Pauwels BUD200 1/210 0/213 0.4 3.04 [ 0.12, 74.27 ]

x Pauwels BUD800 0/215 0/214 0.0 Not estimable

Russell ICS750 20/99 9/107 7.1 2.40 [ 1.15, 5.02 ]

Tal BUD400 9/148 6/138 5.1 1.40 [ 0.51, 3.83 ]

Zetterstrom BUD4001d 3/123 3/62 3.3 0.50 [ 0.10, 2.43 ]

Zetterstrom BUD4002d 3/115 2/62 2.1 0.81 [ 0.14, 4.71 ]

Zimmerman ICS450F12 10/95 7/50 7.5 0.75 [ 0.30, 1.86 ]

Zimmerman ICS450F6 13/105 7/51 7.7 0.90 [ 0.38, 2.12 ]

van der Molen ICSNR 37/125 27/114 23.1 1.25 [ 0.82, 1.91 ]

Subtotal (95% CI) 1659 1445 80.7 1.16 [ 0.91, 1.48 ]

Total events: 123 (LABA + ICS), 92 (ICS alone)

Test for heterogeneity chi-square=10.24 df=10 p=0.42 I² =2.3%

Test for overall effect z=1.18 p=0.2

Total (95% CI) 1719 1502 100.0 1.13 [ 0.92, 1.41 ]

Total events: 148 (LABA + ICS), 115 (ICS alone)

Test for heterogeneity chi-square=10.43 df=11 p=0.49 I² =0.0%

Test for overall effect z=1.15 p=0.2
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Analysis 01.38. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 38 # patients with hoarseness

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 38 # patients with hoarseness

Study LABA + ICS ICS alone Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

01 Mean baseline FEV 1 61-79% of predicted

Kavaru FP400 3/92 2/90 38.9 1.47 [ 0.25, 8.58 ]

Zetterstrom BUD4001d 0/123 3/62 19.8 0.07 [ 0.00, 1.38 ]

Zetterstrom BUD4002d 4/115 2/62 41.3 1.08 [ 0.20, 5.72 ]

Total (95% CI) 330 214 100.0 0.71 [ 0.16, 3.18 ]

Total events: 7 (LABA + ICS), 7 (ICS alone)

Test for heterogeneity chi-square=3.28 df=2 p=0.19 I² =38.9%

Test for overall effect z=0.44 p=0.7
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Favours LABA + ICS Favours ICS alone

Analysis 01.39. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 39 # patients with oral thrush

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 39 # patients with oral thrush

Study LABA + ICS ICS alone Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

01 Mean baseline FEV 1 61-79% of predicted

Boyd ICS1675 1/55 2/64 29.1 0.58 [ 0.05, 6.24 ]

Kavaru FP400 1/92 2/90 31.8 0.49 [ 0.05, 5.30 ]

Russell ICS750 1/99 0/107 7.6 3.24 [ 0.13, 78.62 ]

Shapiro FP1000 3/84 2/84 31.5 1.50 [ 0.26, 8.75 ]

Subtotal (95% CI) 330 345 100.0 1.04 [ 0.35, 3.06 ]

Total events: 6 (LABA + ICS), 6 (ICS alone)

Test for heterogeneity chi-square=1.27 df=3 p=0.74 I² =0.0%

Test for overall effect z=0.08 p=0.9

02 FEV1 >/=80% predicted

x Verberne 1998 0/60 0/56 0.0 Not estimable

x Wallin FP800 0/18 0/19 0.0 Not estimable
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(. . . Continued)

Study LABA + ICS ICS alone Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

Subtotal (95% CI) 78 75 0.0 Not estimable

Total events: 0 (LABA + ICS), 0 (ICS alone)

Test for heterogeneity: not applicable

Test for overall effect: not applicable

Total (95% CI) 408 420 100.0 1.04 [ 0.35, 3.06 ]

Total events: 6 (LABA + ICS), 6 (ICS alone)

Test for heterogeneity chi-square=1.27 df=3 p=0.74 I² =0.0%

Test for overall effect z=0.08 p=0.9
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Analysis 01.40. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 40 # patients with tremor

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 40 # patients with tremor

Study LABA + ICS ICS alone Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

01 Mean baseline FEV 1 >/=80% of predicted

x Verberne 1998 0/60 0/56 0.0 Not estimable

Subtotal (95% CI) 60 56 0.0 Not estimable

Total events: 0 (LABA + ICS), 0 (ICS alone)

Test for heterogeneity: not applicable

Test for overall effect: not applicable

02 Mean baseline FEV 1 61-79% of predicted

Boyd ICS1675 3/55 3/64 25.5 1.16 [ 0.24, 5.53 ]

Kemp ICSNR 4/261 0/264 11.8 9.10 [ 0.49, 168.23 ]

Norhaya ICS890 1/30 3/30 17.4 0.33 [ 0.04, 3.03 ]

Pauwels BUD200 2/210 0/213 11.2 5.07 [ 0.24, 105.00 ]

Pauwels BUD800 2/215 0/214 11.2 4.98 [ 0.24, 103.06 ]

x Russell ICS750 0/99 0/107 0.0 Not estimable

x Zimmerman ICS450F12 0/95 0/50 0.0 Not estimable

Zimmerman ICS450F6 1/106 0/51 10.3 1.46 [ 0.06, 35.18 ]

van der Molen ICSNR 13/125 0/114 12.5 24.64 [ 1.48, 409.86 ]
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Study LABA + ICS ICS alone Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

Subtotal (95% CI) 1196 1107 100.0 2.48 [ 0.78, 7.89 ]

Total events: 26 (LABA + ICS), 6 (ICS alone)

Test for heterogeneity chi-square=8.65 df=6 p=0.19 I² =30.7%

Test for overall effect z=1.54 p=0.1

Total (95% CI) 1256 1163 100.0 2.48 [ 0.78, 7.89 ]

Total events: 26 (LABA + ICS), 6 (ICS alone)

Test for heterogeneity chi-square=8.65 df=6 p=0.19 I² =30.7%

Test for overall effect z=1.54 p=0.1
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Analysis 01.41. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 41 # patients with tachycardia or palpitations

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 41 # patients with tachycardia or palpitations

Study LABA + ICS ICS alone Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

01 Mean baseline FEV 1 >/=80% of predicted

x Verberne 1998 0/60 0/56 0.0 Not estimable

Subtotal (95% CI) 60 56 0.0 Not estimable

Total events: 0 (LABA + ICS), 0 (ICS alone)

Test for heterogeneity: not applicable

Test for overall effect: not applicable

02 Mean baseline FEV 1 61-79% of predicted

Boyd ICS1675 1/55 1/64 17.2 1.16 [ 0.07, 18.17 ]

Kemp ICSNR 1/261 0/264 9.3 3.03 [ 0.12, 74.15 ]

x Norhaya ICS890 0/30 0/30 0.0 Not estimable

x Pauwels BUD200 0/210 0/213 0.0 Not estimable

Pauwels BUD800 1/215 0/214 9.3 2.99 [ 0.12, 72.89 ]

x Russell ICS750 0/99 0/107 0.0 Not estimable

x Shapiro FP1000 0/81 0/81 0.0 Not estimable

x Zimmerman ICS450F12 0/95 0/50 0.0 Not estimable

Zimmerman ICS450F6 1/105 1/51 25.1 0.49 [ 0.03, 7.61 ]

0.01 0.1 1 10 100
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Study LABA + ICS ICS alone Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

van der Molen ICSNR 7/125 2/114 39.0 3.19 [ 0.68, 15.05 ]

Subtotal (95% CI) 1276 1188 100.0 2.13 [ 0.77, 5.88 ]

Total events: 11 (LABA + ICS), 4 (ICS alone)

Test for heterogeneity chi-square=1.65 df=4 p=0.80 I² =0.0%

Test for overall effect z=1.46 p=0.1

Total (95% CI) 1336 1244 100.0 2.13 [ 0.77, 5.88 ]

Total events: 11 (LABA + ICS), 4 (ICS alone)

Test for heterogeneity chi-square=1.65 df=4 p=0.80 I² =0.0%

Test for overall effect z=1.46 p=0.1
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Analysis 01.42. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 42 # patients with adverse cardiovascular events

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 42 # patients with adverse cardiovascular events

Study LABA + ICS ICS alone Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

01 Mean baseline FEV 1 >/=80% of predicted

Verberne 1998 0/60 1/56 21.0 0.31 [ 0.01, 7.49 ]

Subtotal (95% CI) 60 56 21.0 0.31 [ 0.01, 7.49 ]

Total events: 0 (LABA + ICS), 1 (ICS alone)

Test for heterogeneity: not applicable

Test for overall effect z=0.72 p=0.5

02 Mean baseline FEV 1 61-79% of predicted

x Akpinarli ICS600 0/16 0/16 0.0 Not estimable

Boyd ICS1675 2/55 2/64 25.1 1.16 [ 0.17, 7.99 ]

Kemp ICSNR 4/261 4/264 53.9 1.01 [ 0.26, 4.00 ]

Subtotal (95% CI) 332 344 79.0 1.06 [ 0.35, 3.24 ]

Total events: 6 (LABA + ICS), 6 (ICS alone)

Test for heterogeneity chi-square=0.01 df=1 p=0.91 I² =0.0%

Test for overall effect z=0.10 p=0.9

Total (95% CI) 392 400 100.0 0.90 [ 0.32, 2.54 ]

Total events: 6 (LABA + ICS), 7 (ICS alone)

Test for heterogeneity chi-square=0.52 df=2 p=0.77 I² =0.0%

Test for overall effect z=0.19 p=0.8
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Analysis 01.43. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 43 Change in height (cm) as SD scores at 24 +/- 4 weeks

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 43 Change in height (cm) as SD scores at 24 +/- 4 weeks

Study LABA + ICS ICS alone Weighted Mean Difference (Fixed) Weighted Mean Difference (Fixed)

N Mean(SD) N Mean(SD) 95% CI 95% CI

01 Mean baseline FEV 1 >/=80% of predicted

Verberne 1998 60 -0.10 (0.31) 57 -0.16 (0.30) 0.06 [ -0.05, 0.17 ]

-10.0 -5.0 0 5.0 10.0

Favours ICS alone Favours LABA + ICS

Analysis 01.44. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 44 PC20 Methacholine-adjusted odds ratio increase from baseline

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 44 PC20 Methacholine-adjusted odds ratio increase from baseline

Study LABA + ICS ICS alone Weighted Mean Difference (Random) Weighted Mean Difference (Random)

N Mean(SD) N Mean(SD) 95% CI 95% CI

01 Mean baseline FEV 1 61-79% of predicted

Fitzgerald ICS730 89 2.39 (5.19) 91 1.74 (3.82) 0.65 [ -0.68, 1.98 ]

-10.0 -5.0 0 5.0 10.0

Favours LABA + ICS Favours ICS alone

Analysis 01.45. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 45 ACTH induced cortisol <18microg/dl at endpoint

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 45 ACTH induced cortisol <18microg/dl at endpoint

Study LABA + ICS ICS alone Relative Risk (Fixed) Relative Risk (Fixed)

n/N n/N 95% CI 95% CI

01 Mean baseline FEV 1 61-79% of predicted

Shapiro FP1000 1/84 2/84 0.50 [ 0.05, 5.41 ]

0.1 0.2 0.5 1 2 5 10

Favours LABA + ICS Favours ICS alone
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Analysis 01.46. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 46 Am cortisol < 5 microg/dl at endpoint

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 46 Am cortisol < 5 microg/dl at endpoint

Study LABA + ICS ICS alone Relative Risk (Fixed) Relative Risk (Fixed)

n/N n/N 95% CI 95% CI

01 Mean baseline FEV 1 61-79% of predicted

Shapiro FP1000 1/84 2/84 0.50 [ 0.05, 5.41 ]

0.1 0.2 0.5 1 2 5 10

Favours LABA + ICS Favours ICS alone

Analysis 01.47. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 47 Deaths

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 47 Deaths

Study LABA + ICS ICS alone Relative Risk (Fixed) Relative Risk (Fixed)

n/N n/N 95% CI 95% CI

01 Mean baseline FEV 1 not reported

D’Urzo ICSNR 2/455 1/456 2.00 [ 0.18, 22.03 ]

0.1 0.2 0.5 1 2 5 10

Favours LABA + ICS Favours ICS alone

Analysis 01.48. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 48 Change in # of symptom-free nights at endpoint

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 48 Change in # of symptom-free nights at endpoint

Study LABA + ICS ICS alone Weighted Mean Difference (Fixed) Weighted Mean Difference (Fixed)

N Mean(SD) N Mean(SD) 95% CI 95% CI

01 Mean baseline FEV 1 61-79% of predicted

Boyd ICS1675 53 0.33 (0.32) 62 0.13 (0.26) 0.20 [ 0.09, 0.31 ]

-10.0 -5.0 0 5.0 10.0

Favours LABA + ICS Favours ICS alone
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Analysis 01.49. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 49 # Worsening asthma

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 49 # Worsening asthma

Study LABA + ICS ICS alone Relative Risk (Fixed) Relative Risk (Fixed)

n/N n/N 95% CI 95% CI

01 Mean baseline FEV 1 61-79% of predicted

Molimard ICSNR 17/130 20/129 0.84 [ 0.46, 1.54 ]

0.1 0.2 0.5 1 2 5 10

Favours LABA + ICS Favours ICS alone

Analysis 01.50. Comparison 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS,

Outcome 50 Change in % PC 20 at endpoint

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 01 Long-acting beta2 vs placebo: both groups receiving similar dose ICS

Outcome: 50 Change in % PC 20 at endpoint

Study LABA + ICS ICS alone Weighted Mean Difference (Fixed) Weight Weighted Mean Difference (Fixed)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

01 Mean baseline FEV1 >/=80% of predicted

Meijer ICSNR 20 1.10 (1.34) 19 0.80 (1.74) 100.0 0.30 [ -0.68, 1.28 ]

Total (95% CI) 20 19 100.0 0.30 [ -0.68, 1.28 ]

Test for heterogeneity: not applicable

Test for overall effect z=0.60 p=0.5

-10.0 -5.0 0 5.0 10.0

Favours ICS alone Favours LABA + ICS
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Analysis 02.01. Comparison 02 Additional comparisons for same dose, Outcome 01 # patients with

exacerbations requiring oral steroids by FEV1 % predicted at baseline

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 02 Additional comparisons for same dose

Outcome: 01 # patients with exacerbations requiring oral steroids by FEV1 % predicted at baseline

Study LABA + ICS ICS alone Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

01 Mean baseline FEV 1 >/= 80% of predicted

Langton Hewer ICS400 3/11 3/12 0.5 1.09 [ 0.28, 4.32 ]

Li ICS400 2/13 1/16 0.2 2.46 [ 0.25, 24.21 ]

O’Byrne BUD200 58/323 81/322 14.6 0.71 [ 0.53, 0.96 ]

O’Byrne BUD400 39/315 61/312 11.1 0.63 [ 0.44, 0.92 ]

Simons BUD150 0/16 1/16 0.3 0.33 [ 0.01, 7.62 ]

Verberne 1998 10/60 10/57 1.9 0.95 [ 0.43, 2.11 ]

Wallin FP800 1/18 5/19 0.9 0.21 [ 0.03, 1.64 ]

Subtotal (95% CI) 756 754 29.4 0.70 [ 0.56, 0.86 ]

Total events: 113 (LABA + ICS), 162 (ICS alone)

Test for heterogeneity chi-square=3.96 df=6 p=0.68 I² =0.0%

Test for overall effect z=3.27 p=0.001

02 Mean baseline FEV1 61-79% of predicted

x Akpinarli ICS600 0/16 0/16 0.0 Not estimable

Boyd ICS1675 19/55 15/64 2.5 1.47 [ 0.83, 2.61 ]

Fitzgerald ICS730 3/89 6/91 1.1 0.51 [ 0.13, 1.98 ]

Kemp ICSNR 53/252 59/254 10.6 0.91 [ 0.65, 1.26 ]

Norhaya ICS890 1/30 3/30 0.5 0.33 [ 0.04, 3.03 ]

Pauwels BUD200 62/210 82/213 14.7 0.77 [ 0.59, 1.00 ]

Pauwels BUD800 41/215 60/214 10.9 0.68 [ 0.48, 0.96 ]

Russell ICS750 16/99 18/99 3.2 0.89 [ 0.48, 1.64 ]

van der Molen ICSNR 33/125 32/114 6.0 0.94 [ 0.62, 1.42 ]

Subtotal (95% CI) 1091 1095 49.6 0.83 [ 0.72, 0.97 ]

Total events: 228 (LABA + ICS), 275 (ICS alone)

Test for heterogeneity chi-square=7.25 df=7 p=0.40 I² =3.4%

Test for overall effect z=2.38 p=0.02

03 Mean baseline FEV 1 not reported

Ind 2003 111/171 113/160 21.1 0.92 [ 0.79, 1.07 ]

Subtotal (95% CI) 171 160 21.1 0.92 [ 0.79, 1.07 ]

0.01 0.1 1 10 100

Favours LABA + ICS Favours ICS alone (Continued . . . )
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(. . . Continued)

Study LABA + ICS ICS alone Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

Total events: 111 (LABA + ICS), 113 (ICS alone)

Test for heterogeneity: not applicable

Test for overall effect z=1.11 p=0.3

Total (95% CI) 2018 2009 100.0 0.81 [ 0.73, 0.90 ]

Total events: 452 (LABA + ICS), 550 (ICS alone)

Test for heterogeneity chi-square=15.75 df=15 p=0.40 I² =4.8%

Test for overall effect z=4.05 p=0.00005

0.01 0.1 1 10 100

Favours LABA + ICS Favours ICS alone

Analysis 02.02. Comparison 02 Additional comparisons for same dose, Outcome 02 # patients with

exacerbations requiring oral steroids children versus adults

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 02 Additional comparisons for same dose

Outcome: 02 # patients with exacerbations requiring oral steroids children versus adults

Study LABA + ICS ICS alone Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

01 Children

x Akpinarli ICS600 0/16 0/16 0.0 Not estimable

Langton Hewer ICS400 3/11 3/12 0.5 1.09 [ 0.28, 4.32 ]

Russell ICS750 16/99 18/99 3.2 0.89 [ 0.48, 1.64 ]

Simons BUD150 0/16 1/16 0.3 0.33 [ 0.01, 7.62 ]

Verberne 1998 10/60 10/57 1.9 0.95 [ 0.43, 2.11 ]

Subtotal (95% CI) 202 200 5.9 0.90 [ 0.57, 1.42 ]

Total events: 29 (LABA + ICS), 32 (ICS alone)

Test for heterogeneity chi-square=0.48 df=3 p=0.92 I² =0.0%

Test for overall effect z=0.45 p=0.6

02 Adults

Boyd ICS1675 19/55 15/64 2.5 1.47 [ 0.83, 2.61 ]

Fitzgerald ICS730 3/89 6/91 1.1 0.51 [ 0.13, 1.98 ]

Ind 2003 111/171 113/160 21.1 0.92 [ 0.79, 1.07 ]

Kemp ICSNR 53/252 59/254 10.6 0.91 [ 0.65, 1.26 ]

Li ICS400 2/13 1/16 0.2 2.46 [ 0.25, 24.21 ]

Norhaya ICS890 1/30 3/30 0.5 0.33 [ 0.04, 3.03 ]

0.01 0.1 1 10 100

Favours LABA + ICS Favours ICS alone (Continued . . . )
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(. . . Continued)

Study LABA + ICS ICS alone Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

O’Byrne BUD200 58/323 81/322 14.6 0.71 [ 0.53, 0.96 ]

O’Byrne BUD400 39/315 61/312 11.1 0.63 [ 0.44, 0.92 ]

Pauwels BUD200 62/210 82/213 14.7 0.77 [ 0.59, 1.00 ]

Pauwels BUD800 41/215 60/214 10.9 0.68 [ 0.48, 0.96 ]

Wallin FP800 1/18 5/19 0.9 0.21 [ 0.03, 1.64 ]

van der Molen ICSNR 33/125 32/114 6.0 0.94 [ 0.62, 1.42 ]

Subtotal (95% CI) 1816 1809 94.1 0.80 [ 0.73, 0.89 ]

Total events: 423 (LABA + ICS), 518 (ICS alone)

Test for heterogeneity chi-square=15.23 df=11 p=0.17 I² =27.8%

Test for overall effect z=4.08 p=0.00005

Total (95% CI) 2018 2009 100.0 0.81 [ 0.73, 0.90 ]

Total events: 452 (LABA + ICS), 550 (ICS alone)

Test for heterogeneity chi-square=15.75 df=15 p=0.40 I² =4.8%

Test for overall effect z=4.05 p=0.00005

0.01 0.1 1 10 100

Favours LABA + ICS Favours ICS alone

Analysis 02.03. Comparison 02 Additional comparisons for same dose, Outcome 03 # patients with

exacerbations requiring oral steroids by dose of ICS in both groups

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 02 Additional comparisons for same dose

Outcome: 03 # patients with exacerbations requiring oral steroids by dose of ICS in both groups

Study LABA + ICS ICS alone Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

01 Low dose of ICS (<= 400 mcg/day of BDP-eq)

O’Byrne BUD200 58/323 81/322 14.6 0.71 [ 0.53, 0.96 ]

O’Byrne BUD400 39/315 61/312 11.1 0.63 [ 0.44, 0.92 ]

Pauwels BUD200 62/210 82/213 14.7 0.77 [ 0.59, 1.00 ]

Simons BUD150 0/16 1/16 0.3 0.33 [ 0.01, 7.62 ]

Verberne 1998 10/60 10/57 1.9 0.95 [ 0.43, 2.11 ]

Wallin FP800 1/18 5/19 0.9 0.21 [ 0.03, 1.64 ]

Subtotal (95% CI) 942 939 43.4 0.71 [ 0.60, 0.84 ]

Total events: 170 (LABA + ICS), 240 (ICS alone)

Test for heterogeneity chi-square=2.77 df=5 p=0.74 I² =0.0%

0.01 0.1 1 10 100

Favours LABA + ICS Favours ICS alone (Continued . . . )
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(. . . Continued)

Study LABA + ICS ICS alone Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

Test for overall effect z=3.93 p=0.00009

02 Moderate dose of ICS (401-800 mcg/day of BDP-eq)

x Akpinarli ICS600 0/16 0/16 0.0 Not estimable

Ind 2003 111/171 113/160 21.1 0.92 [ 0.79, 1.07 ]

Norhaya ICS890 1/30 3/30 0.5 0.33 [ 0.04, 3.03 ]

Pauwels BUD800 41/215 60/214 10.9 0.68 [ 0.48, 0.96 ]

Russell ICS750 16/99 18/99 3.2 0.89 [ 0.48, 1.64 ]

Subtotal (95% CI) 531 519 35.7 0.83 [ 0.72, 0.97 ]

Total events: 169 (LABA + ICS), 194 (ICS alone)

Test for heterogeneity chi-square=3.63 df=3 p=0.30 I² =17.4%

Test for overall effect z=2.42 p=0.02

03 High dose of ICS (>800 mcg/day of BDP-eq)

Boyd ICS1675 19/55 15/64 2.5 1.47 [ 0.83, 2.61 ]

Subtotal (95% CI) 55 64 2.5 1.47 [ 0.83, 2.61 ]

Total events: 19 (LABA + ICS), 15 (ICS alone)

Test for heterogeneity: not applicable

Test for overall effect z=1.33 p=0.2

04 Unspecified dose of ICS or range of dose only mentioned

Fitzgerald ICS730 3/89 6/91 1.1 0.51 [ 0.13, 1.98 ]

Kemp ICSNR 53/252 59/254 10.6 0.91 [ 0.65, 1.26 ]

Langton Hewer ICS400 3/11 3/12 0.5 1.09 [ 0.28, 4.32 ]

Li ICS400 2/13 1/16 0.2 2.46 [ 0.25, 24.21 ]

van der Molen ICSNR 33/125 32/114 6.0 0.94 [ 0.62, 1.42 ]

Subtotal (95% CI) 490 487 18.4 0.91 [ 0.71, 1.17 ]

Total events: 94 (LABA + ICS), 101 (ICS alone)

Test for heterogeneity chi-square=1.51 df=4 p=0.82 I² =0.0%

Test for overall effect z=0.72 p=0.5

Total (95% CI) 2018 2009 100.0 0.81 [ 0.73, 0.90 ]

Total events: 452 (LABA + ICS), 550 (ICS alone)

Test for heterogeneity chi-square=15.75 df=15 p=0.40 I² =4.8%

Test for overall effect z=4.05 p=0.00005
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Analysis 02.04. Comparison 02 Additional comparisons for same dose, Outcome 04 # patients with

exacerbations requiring oral steroids by combination inhaler or separate inhaler for LABA

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 02 Additional comparisons for same dose

Outcome: 04 # patients with exacerbations requiring oral steroids by combination inhaler or separate inhaler for LABA

Study LABA + ICS ICS alone Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

01 Combination inhaler

Li ICS400 2/13 1/16 0.2 2.46 [ 0.25, 24.21 ]

Subtotal (95% CI) 13 16 0.2 2.46 [ 0.25, 24.21 ]

Total events: 2 (LABA + ICS), 1 (ICS alone)

Test for heterogeneity: not applicable

Test for overall effect z=0.77 p=0.4

02 Separate inhaler

x Akpinarli ICS600 0/16 0/16 0.0 Not estimable

Boyd ICS1675 19/55 15/64 2.5 1.47 [ 0.83, 2.61 ]

Fitzgerald ICS730 3/89 6/91 1.1 0.51 [ 0.13, 1.98 ]

Ind 2003 111/171 113/160 21.1 0.92 [ 0.79, 1.07 ]

Kemp ICSNR 53/252 59/254 10.6 0.91 [ 0.65, 1.26 ]

Langton Hewer ICS400 3/11 3/12 0.5 1.09 [ 0.28, 4.32 ]

Norhaya ICS890 1/30 3/30 0.5 0.33 [ 0.04, 3.03 ]

O’Byrne BUD200 58/323 81/322 14.6 0.71 [ 0.53, 0.96 ]

O’Byrne BUD400 39/315 61/312 11.1 0.63 [ 0.44, 0.92 ]

Pauwels BUD200 62/210 82/213 14.7 0.77 [ 0.59, 1.00 ]

Pauwels BUD800 41/215 60/214 10.9 0.68 [ 0.48, 0.96 ]

Russell ICS750 16/99 18/99 3.2 0.89 [ 0.48, 1.64 ]

Simons BUD150 0/16 1/16 0.3 0.33 [ 0.01, 7.62 ]

Verberne 1998 10/60 10/57 1.9 0.95 [ 0.43, 2.11 ]

van der Molen ICSNR 33/125 32/114 6.0 0.94 [ 0.62, 1.42 ]

Subtotal (95% CI) 1987 1974 99.0 0.81 [ 0.73, 0.90 ]

Total events: 449 (LABA + ICS), 544 (ICS alone)

Test for heterogeneity chi-square=13.09 df=13 p=0.44 I² =0.7%

Test for overall effect z=3.97 p=0.00007

03 Not reported

Wallin FP800 1/18 5/19 0.9 0.21 [ 0.03, 1.64 ]

Subtotal (95% CI) 18 19 0.9 0.21 [ 0.03, 1.64 ]
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Favours LABA + ICS Favours ICS alone (Continued . . . )
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(. . . Continued)

Study LABA + ICS ICS alone Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

Total events: 1 (LABA + ICS), 5 (ICS alone)

Test for heterogeneity: not applicable

Test for overall effect z=1.49 p=0.1

Total (95% CI) 2018 2009 100.0 0.81 [ 0.73, 0.90 ]

Total events: 452 (LABA + ICS), 550 (ICS alone)

Test for heterogeneity chi-square=15.75 df=15 p=0.40 I² =4.8%

Test for overall effect z=4.05 p=0.00005

0.1 0.2 0.5 1 2 5 10

Favours LABA + ICS Favours ICS alone

Analysis 02.05. Comparison 02 Additional comparisons for same dose, Outcome 05 # patients with

exacerbations requiring oral steroids by whether LABA dose is usual or higher than usual

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 02 Additional comparisons for same dose

Outcome: 05 # patients with exacerbations requiring oral steroids by whether LABA dose is usual or higher than usual

Study LABA + ICS ICS alone Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

02 LABA at usual dose

x Akpinarli ICS600 0/16 0/16 0.0 Not estimable

Fitzgerald ICS730 3/89 6/91 1.1 0.51 [ 0.13, 1.98 ]

Ind 2003 111/171 113/160 21.1 0.92 [ 0.79, 1.07 ]

Kemp ICSNR 53/252 59/254 10.6 0.91 [ 0.65, 1.26 ]

Li ICS400 2/13 1/16 0.2 2.46 [ 0.25, 24.21 ]

Norhaya ICS890 1/30 3/30 0.5 0.33 [ 0.04, 3.03 ]

O’Byrne BUD200 58/323 81/322 14.6 0.71 [ 0.53, 0.96 ]

O’Byrne BUD400 39/315 61/312 11.1 0.63 [ 0.44, 0.92 ]

Pauwels BUD200 62/210 82/213 14.7 0.77 [ 0.59, 1.00 ]

Pauwels BUD800 41/215 60/214 10.9 0.68 [ 0.48, 0.96 ]

Russell ICS750 16/99 18/99 3.2 0.89 [ 0.48, 1.64 ]

Simons BUD150 0/16 1/16 0.3 0.33 [ 0.01, 7.62 ]

Verberne 1998 10/60 10/57 1.9 0.95 [ 0.43, 2.11 ]

Wallin FP800 1/18 5/19 0.9 0.21 [ 0.03, 1.64 ]
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Favours LABA + ICS Favours ICS alone (Continued . . . )
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(. . . Continued)

Study LABA + ICS ICS alone Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

Subtotal (95% CI) 1827 1819 90.9 0.78 [ 0.70, 0.87 ]

Total events: 397 (LABA + ICS), 500 (ICS alone)

Test for heterogeneity chi-square=11.71 df=12 p=0.47 I² =0.0%

Test for overall effect z=4.49 p<0.00001

03 LABA at higher than usual dose

Boyd ICS1675 19/55 15/64 2.5 1.47 [ 0.83, 2.61 ]

Langton Hewer ICS400 3/11 3/12 0.5 1.09 [ 0.28, 4.32 ]

van der Molen ICSNR 33/125 32/114 6.0 0.94 [ 0.62, 1.42 ]

Subtotal (95% CI) 191 190 9.1 1.10 [ 0.79, 1.52 ]

Total events: 55 (LABA + ICS), 50 (ICS alone)

Test for heterogeneity chi-square=1.55 df=2 p=0.46 I² =0.0%

Test for overall effect z=0.56 p=0.6

Total (95% CI) 2018 2009 100.0 0.81 [ 0.73, 0.90 ]

Total events: 452 (LABA + ICS), 550 (ICS alone)

Test for heterogeneity chi-square=15.75 df=15 p=0.40 I² =4.8%

Test for overall effect z=4.05 p=0.00005

0.1 0.2 0.5 1 2 5 10

Favours LABA + ICS Favours ICS alone

Analysis 02.06. Comparison 02 Additional comparisons for same dose, Outcome 06 # patients with

exacerbations requiring oral steroids by type of LABA

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 02 Additional comparisons for same dose

Outcome: 06 # patients with exacerbations requiring oral steroids by type of LABA

Study LABA + ICS ICS alone Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

01 Formoterol

x Akpinarli ICS600 0/16 0/16 0.0 Not estimable

Fitzgerald ICS730 3/89 6/91 1.1 0.51 [ 0.13, 1.98 ]

O’Byrne BUD200 58/323 81/322 14.6 0.71 [ 0.53, 0.96 ]

O’Byrne BUD400 39/315 61/312 11.1 0.63 [ 0.44, 0.92 ]

Pauwels BUD200 62/210 82/213 14.7 0.77 [ 0.59, 1.00 ]

Pauwels BUD800 41/215 60/214 10.9 0.68 [ 0.48, 0.96 ]

van der Molen ICSNR 33/125 32/114 6.0 0.94 [ 0.62, 1.42 ]
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Favours LABA + ICS Favours ICS alone (Continued . . . )
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(. . . Continued)

Study LABA + ICS ICS alone Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

Subtotal (95% CI) 1293 1282 58.4 0.73 [ 0.63, 0.84 ]

Total events: 236 (LABA + ICS), 322 (ICS alone)

Test for heterogeneity chi-square=2.59 df=5 p=0.76 I² =0.0%

Test for overall effect z=4.29 p=0.00002

02 Salmeterol

Boyd ICS1675 19/55 15/64 2.5 1.47 [ 0.83, 2.61 ]

Ind 2003 111/171 113/160 21.1 0.92 [ 0.79, 1.07 ]

Kemp ICSNR 53/252 59/254 10.6 0.91 [ 0.65, 1.26 ]

Langton Hewer ICS400 3/11 3/12 0.5 1.09 [ 0.28, 4.32 ]

Li ICS400 2/13 1/16 0.2 2.46 [ 0.25, 24.21 ]

Norhaya ICS890 1/30 3/30 0.5 0.33 [ 0.04, 3.03 ]

Russell ICS750 16/99 18/99 3.2 0.89 [ 0.48, 1.64 ]

Simons BUD150 0/16 1/16 0.3 0.33 [ 0.01, 7.62 ]

Verberne 1998 10/60 10/57 1.9 0.95 [ 0.43, 2.11 ]

Wallin FP800 1/18 5/19 0.9 0.21 [ 0.03, 1.64 ]

Subtotal (95% CI) 725 727 41.6 0.93 [ 0.81, 1.07 ]

Total events: 216 (LABA + ICS), 228 (ICS alone)

Test for heterogeneity chi-square=6.56 df=9 p=0.68 I² =0.0%

Test for overall effect z=1.03 p=0.3

Total (95% CI) 2018 2009 100.0 0.81 [ 0.73, 0.90 ]

Total events: 452 (LABA + ICS), 550 (ICS alone)

Test for heterogeneity chi-square=15.75 df=15 p=0.40 I² =4.8%

Test for overall effect z=4.05 p=0.00005
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Analysis 02.07. Comparison 02 Additional comparisons for same dose, Outcome 07 # patients with

exacerbations requiring oral steroids by trial duration

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 02 Additional comparisons for same dose

Outcome: 07 # patients with exacerbations requiring oral steroids by trial duration

Study LABA + ICS ICS alone Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

01 <12 weeks

x Akpinarli ICS600 0/16 0/16 0.0 Not estimable

Langton Hewer ICS400 3/11 3/12 0.5 1.09 [ 0.28, 4.32 ]

Norhaya ICS890 1/30 3/30 0.5 0.33 [ 0.04, 3.03 ]

Simons BUD150 0/16 1/16 0.3 0.33 [ 0.01, 7.62 ]

Subtotal (95% CI) 73 74 1.3 0.63 [ 0.22, 1.83 ]

Total events: 4 (LABA + ICS), 7 (ICS alone)

Test for heterogeneity chi-square=1.09 df=2 p=0.58 I² =0.0%

Test for overall effect z=0.85 p=0.4

02 <24 >/= 12 weeks

Boyd ICS1675 19/55 15/64 2.5 1.47 [ 0.83, 2.61 ]

Kemp ICSNR 53/252 59/254 10.6 0.91 [ 0.65, 1.26 ]

Li ICS400 2/13 1/16 0.2 2.46 [ 0.25, 24.21 ]

Russell ICS750 16/99 18/99 3.2 0.89 [ 0.48, 1.64 ]

Wallin FP800 1/18 5/19 0.9 0.21 [ 0.03, 1.64 ]

Subtotal (95% CI) 437 452 17.4 0.96 [ 0.75, 1.24 ]

Total events: 91 (LABA + ICS), 98 (ICS alone)

Test for heterogeneity chi-square=5.08 df=4 p=0.28 I² =21.2%

Test for overall effect z=0.29 p=0.8

03 >=24 weeks

Fitzgerald ICS730 3/89 6/91 1.1 0.51 [ 0.13, 1.98 ]

Ind 2003 111/171 113/160 21.1 0.92 [ 0.79, 1.07 ]

O’Byrne BUD200 58/323 81/322 14.6 0.71 [ 0.53, 0.96 ]

O’Byrne BUD400 39/315 61/312 11.1 0.63 [ 0.44, 0.92 ]

Pauwels BUD200 62/210 82/213 14.7 0.77 [ 0.59, 1.00 ]

Pauwels BUD800 41/215 60/214 10.9 0.68 [ 0.48, 0.96 ]

Verberne 1998 10/60 10/57 1.9 0.95 [ 0.43, 2.11 ]

van der Molen ICSNR 33/125 32/114 6.0 0.94 [ 0.62, 1.42 ]

Subtotal (95% CI) 1508 1483 81.3 0.78 [ 0.70, 0.87 ]
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(. . . Continued)

Study LABA + ICS ICS alone Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

Total events: 357 (LABA + ICS), 445 (ICS alone)

Test for heterogeneity chi-square=8.19 df=7 p=0.32 I² =14.6%

Test for overall effect z=4.35 p=0.00001

Total (95% CI) 2018 2009 100.0 0.81 [ 0.73, 0.90 ]

Total events: 452 (LABA + ICS), 550 (ICS alone)

Test for heterogeneity chi-square=15.75 df=15 p=0.40 I² =4.8%

Test for overall effect z=4.05 p=0.00005
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Analysis 02.08. Comparison 02 Additional comparisons for same dose, Outcome 08 # patients with

exacerbations requiring oral steroids study unsupported by pharmaceutical industry excluded

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 02 Additional comparisons for same dose

Outcome: 08 # patients with exacerbations requiring oral steroids study unsupported by pharmaceutical industry excluded

Study LABA + ICS ICS alone Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

01 Charity Funded

Langton Hewer ICS400 3/11 3/12 0.5 1.09 [ 0.28, 4.32 ]

Subtotal (95% CI) 11 12 0.5 1.09 [ 0.28, 4.32 ]

Total events: 3 (LABA + ICS), 3 (ICS alone)

Test for heterogeneity: not applicable

Test for overall effect z=0.12 p=0.9

02 Funded by pharmaceutical industry

x Akpinarli ICS600 0/16 0/16 0.0 Not estimable

Boyd ICS1675 19/55 15/64 2.5 1.47 [ 0.83, 2.61 ]

Fitzgerald ICS730 3/89 6/91 1.1 0.51 [ 0.13, 1.98 ]

Ind 2003 111/171 113/160 21.1 0.92 [ 0.79, 1.07 ]

Kemp ICSNR 53/252 59/254 10.6 0.91 [ 0.65, 1.26 ]

Li ICS400 2/13 1/16 0.2 2.46 [ 0.25, 24.21 ]

Norhaya ICS890 1/30 3/30 0.5 0.33 [ 0.04, 3.03 ]

O’Byrne BUD200 58/323 81/322 14.6 0.71 [ 0.53, 0.96 ]

O’Byrne BUD400 39/315 61/312 11.1 0.63 [ 0.44, 0.92 ]

Pauwels BUD200 62/210 82/213 14.7 0.77 [ 0.59, 1.00 ]
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(. . . Continued)

Study LABA + ICS ICS alone Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

Pauwels BUD800 41/215 60/214 10.9 0.68 [ 0.48, 0.96 ]

Russell ICS750 16/99 18/99 3.2 0.89 [ 0.48, 1.64 ]

Simons BUD150 0/16 1/16 0.3 0.33 [ 0.01, 7.62 ]

Verberne 1998 10/60 10/57 1.9 0.95 [ 0.43, 2.11 ]

Wallin FP800 1/18 5/19 0.9 0.21 [ 0.03, 1.64 ]

van der Molen ICSNR 33/125 32/114 6.0 0.94 [ 0.62, 1.42 ]

Subtotal (95% CI) 2007 1997 99.5 0.81 [ 0.73, 0.90 ]

Total events: 449 (LABA + ICS), 547 (ICS alone)

Test for heterogeneity chi-square=15.63 df=14 p=0.34 I² =10.4%

Test for overall effect z=4.07 p=0.00005

Total (95% CI) 2018 2009 100.0 0.81 [ 0.73, 0.90 ]

Total events: 452 (LABA + ICS), 550 (ICS alone)

Test for heterogeneity chi-square=15.75 df=15 p=0.40 I² =4.8%

Test for overall effect z=4.05 p=0.00005
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Analysis 02.09. Comparison 02 Additional comparisons for same dose, Outcome 09 # patients with

exacerbations requiring oral steroids with studies with Jadad score < 4 excluded

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 02 Additional comparisons for same dose

Outcome: 09 # patients with exacerbations requiring oral steroids with studies with Jadad score < 4 excluded

Study LABA + ICS ICS alone Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

01 Jadad score < 4

x Akpinarli ICS600 0/16 0/16 0.0 Not estimable

Wallin FP800 1/18 5/19 0.9 0.21 [ 0.03, 1.64 ]

Subtotal (95% CI) 34 35 0.9 0.21 [ 0.03, 1.64 ]

Total events: 1 (LABA + ICS), 5 (ICS alone)

Test for heterogeneity: not applicable

Test for overall effect z=1.49 p=0.1

02 Jadad score > 4

Boyd ICS1675 19/55 15/64 2.6 1.47 [ 0.83, 2.61 ]

Fitzgerald ICS730 3/89 6/91 1.1 0.51 [ 0.13, 1.98 ]
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Study LABA + ICS ICS alone Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

Ind 2003 111/171 113/160 21.6 0.92 [ 0.79, 1.07 ]

Kemp ICSNR 53/252 59/254 10.9 0.91 [ 0.65, 1.26 ]

Li ICS400 2/13 1/16 0.2 2.46 [ 0.25, 24.21 ]

Norhaya ICS890 1/30 3/30 0.6 0.33 [ 0.04, 3.03 ]

O’Byrne BUD200 58/323 81/322 15.0 0.71 [ 0.53, 0.96 ]

O’Byrne BUD400 39/315 61/312 11.4 0.63 [ 0.44, 0.92 ]

Pauwels BUD200 62/210 82/213 15.1 0.77 [ 0.59, 1.00 ]

Pauwels BUD800 41/215 60/214 11.1 0.68 [ 0.48, 0.96 ]

Russell ICS750 16/99 18/99 3.3 0.89 [ 0.48, 1.64 ]

van der Molen ICSNR 33/125 32/114 6.2 0.94 [ 0.62, 1.42 ]

Subtotal (95% CI) 1897 1889 99.1 0.81 [ 0.73, 0.90 ]

Total events: 438 (LABA + ICS), 531 (ICS alone)

Test for heterogeneity chi-square=13.36 df=11 p=0.27 I² =17.7%

Test for overall effect z=3.93 p=0.00008

Total (95% CI) 1931 1924 100.0 0.81 [ 0.73, 0.90 ]

Total events: 439 (LABA + ICS), 536 (ICS alone)

Test for heterogeneity chi-square=15.21 df=12 p=0.23 I² =21.1%

Test for overall effect z=4.07 p=0.00005
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Analysis 02.10. Comparison 02 Additional comparisons for same dose, Outcome 10 Change in FEV1 at

endpoint (L or % predicted) stratifying by adult or pediatric study

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 02 Additional comparisons for same dose

Outcome: 10 Change in FEV1 at endpoint (L or % predicted) stratifying by adult or pediatric study

Study LABA + ICS ICS alone Standardised Mean Difference (Random) Weight Standardised Mean Difference (Random)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

01 Pediatric

Langton Hewer ICS400 11 0.22 (0.32) 10 -0.20 (0.16) 1.1 1.57 [ 0.56, 2.57 ]

Meijer ICSNR 20 5.80 (11.60) 19 2.20 (9.15) 2.6 0.34 [ -0.30, 0.97 ]

Russell ICS750 76 0.12 (0.41) 87 0.03 (0.37) 7.6 0.23 [ -0.08, 0.54 ]

x Verberne 1998 60 4.30 (0.00) 57 4.30 (0.00) 0.0 Not estimable

Subtotal (95% CI) 167 173 11.3 0.56 [ -0.06, 1.18 ]

Test for heterogeneity chi-square=6.23 df=2 p=0.04 I² =67.9%

Test for overall effect z=1.76 p=0.08

02 Adult

Boyd ICS1675 47 0.19 (0.38) 49 0.15 (0.44) 5.4 0.10 [ -0.30, 0.50 ]

Hultquist BUD400 117 0.22 (0.54) 116 0.10 (0.54) 9.3 0.22 [ -0.04, 0.48 ]

Kavaru FP400 87 0.51 (0.46) 85 0.28 (0.46) 7.7 0.50 [ 0.19, 0.80 ]

Kemp ICSNR 252 0.42 (0.48) 254 0.15 (0.48) 12.6 0.56 [ 0.38, 0.74 ]

Molimard ICSNR 130 0.17 (0.50) 129 0.06 (0.42) 9.8 0.24 [ -0.01, 0.48 ]

O’Byrne BUD200 323 2.55 (8.63) 322 0.27 (8.61) 13.7 0.26 [ 0.11, 0.42 ]

O’Byrne BUD400 315 4.13 (8.52) 312 0.90 (8.48) 13.6 0.38 [ 0.22, 0.54 ]

Shapiro FP1000 81 0.48 (0.45) 81 0.25 (0.05) 7.3 0.72 [ 0.40, 1.03 ]

van der Molen ICSNR 124 0.14 (0.44) 111 0.02 (0.37) 9.3 0.29 [ 0.04, 0.55 ]

Subtotal (95% CI) 1476 1459 88.7 0.37 [ 0.26, 0.48 ]

Test for heterogeneity chi-square=16.02 df=8 p=0.04 I² =50.1%

Test for overall effect z=6.58 p<0.00001

Total (95% CI) 1643 1632 100.0 0.37 [ 0.26, 0.48 ]

Test for heterogeneity chi-square=22.27 df=11 p=0.02 I² =50.6%

Test for overall effect z=6.57 p<0.00001
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Analysis 02.11. Comparison 02 Additional comparisons for same dose, Outcome 11 Change in FEV1 at

endpoint (L or % predicted) stratifying by type of LABA used.

Review: Long-acting beta2-agonists versus placebo in addition to inhaled corticosteroids in children and adults with chronic asthma

Comparison: 02 Additional comparisons for same dose

Outcome: 11 Change in FEV1 at endpoint (L or % predicted) stratifying by type of LABA used.

Study LABA + ICS ICS alone Standardised Mean Difference (Random) Weight Standardised Mean Difference (Random)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

01 Formoterol

Hultquist BUD400 117 0.22 (0.54) 116 0.10 (0.54) 9.3 0.22 [ -0.04, 0.48 ]

Molimard ICSNR 130 0.17 (0.50) 129 0.06 (0.42) 9.8 0.24 [ -0.01, 0.48 ]

O’Byrne BUD200 323 2.55 (8.63) 322 0.27 (8.61) 13.7 0.26 [ 0.11, 0.42 ]

O’Byrne BUD400 315 4.13 (8.52) 312 0.90 (8.48) 13.6 0.38 [ 0.22, 0.54 ]

van der Molen ICSNR 124 0.14 (0.44) 111 0.02 (0.37) 9.3 0.29 [ 0.04, 0.55 ]

Subtotal (95% CI) 1009 990 55.6 0.30 [ 0.21, 0.38 ]

Test for heterogeneity chi-square=1.78 df=4 p=0.78 I² =0.0%

Test for overall effect z=6.56 p<0.00001

02 Salmeterol

Boyd ICS1675 47 0.19 (0.38) 49 0.15 (0.44) 5.4 0.10 [ -0.30, 0.50 ]

Kavaru FP400 87 0.51 (0.46) 85 0.28 (0.46) 7.7 0.50 [ 0.19, 0.80 ]

Kemp ICSNR 252 0.42 (0.48) 254 0.15 (0.48) 12.6 0.56 [ 0.38, 0.74 ]

Langton Hewer ICS400 11 0.22 (0.32) 10 -0.20 (0.16) 1.1 1.57 [ 0.56, 2.57 ]

Meijer ICSNR 20 5.80 (11.60) 19 2.20 (9.15) 2.6 0.34 [ -0.30, 0.97 ]

Russell ICS750 76 0.12 (0.41) 87 0.03 (0.37) 7.6 0.23 [ -0.08, 0.54 ]

Shapiro FP1000 81 0.48 (0.45) 81 0.25 (0.05) 7.3 0.72 [ 0.40, 1.03 ]

x Verberne 1998 60 4.30 (0.00) 57 4.30 (0.00) 0.0 Not estimable

Subtotal (95% CI) 634 642 44.4 0.47 [ 0.27, 0.68 ]

Test for heterogeneity chi-square=13.64 df=6 p=0.03 I² =56.0%

Test for overall effect z=4.59 p<0.00001

Total (95% CI) 1643 1632 100.0 0.37 [ 0.26, 0.48 ]

Test for heterogeneity chi-square=22.27 df=11 p=0.02 I² =50.6%

Test for overall effect z=6.57 p<0.00001
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