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1. Drug combinations and sequencing
for asthma management

1.1 Review question

What is the most clinically and cost-effective sequence in which to introduce additional drugs
or combination of drugs for the management of asthma when initial management fails to
provide adequate control?

1.1.1 Introduction

When initial management does not fully control a person’s asthma, even after fundamental
factors such as inhaler technique are addressed, step-up therapy is needed. There are
several treatment options including escalating the dose of inhaled corticosteroid (ICS) or
adding in additional medicines such as a long-acting beta-agonist (LABA), a leukotriene
antagonist (LTRA) or a long-acting anti-muscarinic agent (LAMA). Step-up therapies can
increase the burden of treatment for people with asthma and may have side-effects. It is
therefore important to understand the evidence around which of these treatments is most
likely to be effective and safe, and in which order they should be added to give the best
chances of achieving maximum benefit.

1.1.2 Summary of the protocol
For full details see the review protocol in Appendix A.

This review was split into two separate questions for the adults and young people
population. This approach was taken to formulate separate recommendations depending
upon the current treatment status of the individual, with current treatment dictating the step-
up options available. Step 3.2A covers adults and young people who at recruitment had
asthma that was uncontrolled whilst receiving as-needed (referred to as prn) SABA, prn
ICS/formoterol or regular low-dose ICS. There were four treatment combinations in this
population: regular low-dose ICS with prn SABA or prn ICS/formoterol, and low-dose
ICS/LABA with prn SABA or prn ICS/formoterol (likely to be MART but could have been one
ICS/LABA combination with ICS/formoterol as the reliever medication). Data was only
expected on three out of four of the listed interventions (regular low-dose ICS with
ICS/formoterol prn was unlikely to be included in studies due to the main benefit of
ICS/formoterol prn being the use of a single inhaler for maintenance and relief (MART),
which is made redundant if an ICS-only containing inhaler is used for maintenance):

e Regular low-dose ICS with SABA prn
e Regular low-dose ICS/LABA with SABA prn
¢ Regular low-dose ICS/LABA with ICS/formoterol prn

Step 3.2B covers adults and young people who at recruitment had asthma that was
uncontrolled whilst receiving regular ICS or regular ICS/LABA with either SABA or
ICS/formoterol prn. In this review there were six maintenance treatment options, each of
which were divided depending upon the reliever medication use, that being SABA or
ICS/formoterol. Data for ICS/formoterol as the reliever medication was only expected for
interventions containing ICS/formoterol as the maintenance medication for the same reasons
as outlined in 3.2A.

5
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Table 1: PICO characteristics of review question

Inclusion: People with a diagnosis of asthma that is not controlled by initial
treatment

Separate review questions for:
e Adults and young people (=12 years)

Stratified based on initial treatment: ICS/Formoterol (as needed) vs regular low-
dose ICS vs SABA (as needed)

e  Children 5-11 years
e Children under 5 years
e Exclusion: People diagnosed with asthma who are treatment naive

o People who have received additional drugs other than ICS or ICS/LABA
e People with severe asthma

Maintenance therapies

Step 3.2A : People 212 years (with asthma that is uncontrolled with as-needed
SABA, ICS/formoterol or reqular-low dose ICS)

All treatment options for this population should be grouped depending
upon the as-needed (prn) medication

1) ICS/formoterol maintenance and reliever therapy (MART)
2) SABA

e Regular low dose ICS (as defined in the NICE table) (budesonide,
beclometasone dipropionate, ciclesonide, fluticasone propionate, fluticasone
furoate, mometasone furoate, flunisolide, triamcinolone) / LABA (formoterol,
salmeterol, vilanterol or indacaterol) combination inhaler or concurrent
inhalers

o Regular low dose ICS inhaler

3.2B: People 212 years (with asthma that is uncontrolled with regular ICS,
regular ICS/LABA or ICS/formoterol MART)

All treatment options for this population should be grouped depending
upon the as-needed (prn) medication

1) ICS/formoterol maintenance and reliever therapy (MART)
2) SABA

e Regular moderate/high dose ICS/LABA (formoterol, salmeterol, indacaterol
or vilanterol) combination inhaler or concurrent inhalers

Regular low/moderate dose ICS/LABA combination inhaler plus montelukast
Regular low/moderate dose ICS/LABA combination inhaler plus LAMA
Regular moderate/high dose ICS inhaler

Regular low/moderate dose ICS inhaler plus montelukast

Regular low/moderate dose ICS inhaler plus LAMA

ICS/SABA combination inhaler prn

Children 5-11 years

Regular paediatric moderate dose ICS/LABA with SABA prn

e Regular paediatric moderate ICS and montelukast with SABA prn
o Regular paediatric moderate/high dose ICS with SABA prn

e |CS/formoterol maintenance and reliever therapy (MART)

Children under 5 years (initial treatment: daily ICS)
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Step2
Moderate dose regular ICS

Intermittent montelukast

Regular montelukast

Regular moderate/high dose ICS/LABA combination
Intermittent increases in ICS dose

Interventions compared to one another

All outcomes are considered equally important for decision making and therefore
have all been rated as critical:

e Severe asthma exacerbations (defined as asthma exacerbations requiring
oral corticosteroid use (dichotomous outcome at 3-5 months and =6 months)
Severe exacerbation rate (event rate per person year)

Mortality (dichotomous outcome at =26 months)
Quality of life (QOL; validated scale, including asthma specific
questionnaires AQLQ; health-related) (continuous outcome at 23 months)

o Asthma control assessed by a validated questionnaire (ACQ/p ACQ, ACT,
St George’s respiratory) (continuous outcome at =3 months)

Hospital admissions (dichotomous outcome at 3-5 months and =6 months)
Reliever/rescue medication use (continuous outcome at 23 months)

e Lung function (change in FEV1 or morning PEF — average over at least 7
days for morning PEF) (continuous outcome at 23 months). Note: For
children, only use FEV1 %pred

o Adverse events (general adverse events minus specific event listed below if
reported):

o Linear growth (continuous outcome at =1 year),
o Pneumonia frequency (continuous outcome at =3 months),

o Adrenal insufficiency (as defined by study, including short synacthen
test and morning cortisol, dichotomous outcome at 23 months)

o Bone mineral density (continuous outcome at 26 months)

¢ Inflammatory markers; exhaled nitric oxide (continuous outcome at =8

weeks

e RCTs

e Systematic reviews of RCTSs
Exclusion:

e Studies <12 weeks

1.1.3 Methods and process

This evidence review was developed using the methods and process described in
Developing NICE guidelines: the manual. Methods specific to this review question are
described in the review protocol in appendix A and the methods document.

Declarations of interest were recorded according to NICE'’s conflicts of interest policy.

1.1.4 Effectiveness evidence

1.1.4.1 Included studies

Fifteen randomised controlled trials and one post-hoc analysis of three RCTs (16 papers)
were included in review question 3.2a (first add-on treatment) of adult and young people 212
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years studies (Atienza, et al., 2013, Bailey, et al., 2008, Boonsawat, et al., 2008, Jenkins, et
al., 2017, Kornmann, et al., 2020, Kuna, et al., 2006, Lalloo, et al., 2003, Murray, et al.,
2004, Nathan, et al., 2012, Nelson, et al., 2003, Pearlman, et al., 2013, Pearlman, et al.,
2004, Rabe, et al., 2006, Rabe, et al., 2006, Renzi, et al., 2010, Strand, et al., 2004); these
are summarised in Table 2 below.

Fifty-one randomised controlled trials were included in review question 3.2b (further step-up
treatment) of adults and young people 212 years studies (Barnes, et al., 2007, Bateman, et
al., 2004, Bateman, et al., 2011, Bateman, et al., 2014, Beasley, et al., 2015, Bernstein, et
al., 2015, Bleecker, et al., 2014, Bousquet, et al., 2007, Buhl, et al., 2012, Busse, et al.,
2013, Corren, et al., 2013, Emami, et al., 2014, Fish, et al., 2001, Hoshino, et al., 2019,
Huchon, et al., 2009, Ind, et al., 2003, Jenkins, et al., 2000, Juniper, et al., 2002, Katial, et
al., 2011, Kerstjens, et al., 2015, Kerstjens, et al., 2020, Kerwin, et al., 2011, Kuna, et al.,
2007, Lee, et al., 2020, Lin, et al., 2015, Lin, et al., 2019, Mitchell, et al., 2003, Nabil, et al.,
2014, Noonan, et al., 2006, O'Byrne, et al., 2005, O'Byrne, et al., 2014, Paggiaro, et al.,
2016, Price, et al., 2003); (Patel, et al., 2013, Pavord, et al., 2009, Pertseva, et al., 2013,
Peters, et al., 2008, Price, et al., 2011, Scicchitano, et al., 2004, Shapiro, et al., 2000, Sher,
et al., 2017, Spector, et al., 2012, Stirbulov, et al., 2012, Takeyama, et al., 2014, van Zyl-
Smit, et al., 2020, Virchow, et al., 2019, Vogelmeier, et al., 2005, Wallin, et al., 2003, Wang,
et al., 2015, Ye, et al., 2015, Zangrilli, et al., 2011, Zetterstrom, et al., 2001) these are
summarised in table 3 below. Eight were included in the review of studies in children aged 5-
11 years (Berger, et al., 2010, Bisgaard, et al., 2006, de Blic, et al., 2009, Lenney, et al.,
2013, Malone, et al., 2005, Morice, et al., 2008, Pearlman, et al., 2017, Vaessen-Verberne,
et al., 2010) these are summarised in table 4 below. Two were included in the review of
studies in children under 5 years (Fitzpatrick, et al., 2016, Szefler, et al., 2013); these are
summarised in table 5 below. Evidence from these studies is summarised in the clinical
evidence summary tables 6 to 26.

See also the study selection flow chart in Appendix C, study evidence tables in Appendix D,
forest plots in Appendix E and GRADE tables in Appendix F.

1.1.4.2 Excluded studies

See the excluded studies list in Appendix J.
1.1.5 Summary of studies included in the effectiveness evidence
Adults and young people 212 years

Table 2: Summary of studies included in the evidence review for first add-on
treatment for adults and young people 212 years with uncontrolled asthma
(review 3.2a)
Intervention and

Study comparison Population Outcomes Comments

Atienza Low dose 2091 people aged Severe asthma Funded by

2013 ICS/formoterol 216 years exacerbations AstraZeneca

(Atienza et ~ maintenance and receiving regular Severe

al., 2013) reliever therapy ICS (mean dose  exacerbation rate  Downgraded by one
(MART) (160/4.5 ~660 mcg/day) for Mortality increment due to
mcg BUD/FORM at least 3 months

Asthma control population

twice daily plus and using as- indirectness —

additional needed Adverse events participants were
inhalations as- medication on =5 receiving moderate-
needed) out of 7 days of dose, not low-dose

the run-in period ICS at screening

8
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Study

Bailey 2008
(Bailey et
al., 2008)

Boonsawat
2008

(Boonsawat
et al., 2008)

Jenkins
2017
(Jenkins et
al., 2017)

Intervention and
comparison

Regular low dose
ICS/LABA (160/4.5
mcg BUD/FORM
twice daily plus 0.4
mg terbutaline as-
needed)

52 weeks

Regular low dose
ICS/LABA (50/100
mcg SAL/FP twice
daily)

Regular low dose
ICS (100 mcg FP
twice daily)

52 weeks

Regular low dose
ICS/LABA (50/100
mcg SAL/FP once
daily)

Regular low dose
ICS (100 mcg FP
once daily)

12 weeks

Low dose
ICS/formoterol
maintenance and
reliever therapy
(MART) (160/9 or
320/9 mcg
BUD/FORM plus
additional as-
needed)

Regular
low/moderate

Population

Exacerbations:

Yes — at least one
in the past year

Atopy:
Not reported

International

475 African
American people
aged 12-65 years
Symptomatic
whilst receiving
200 mcg FP
equiv. (SABA use
and symptom
score 22 on 24 of
7 days of the run-
in

Exacerbations:
not reported
Atopy: not
reported

USA

303 people aged
12-79 years
receiving SABA
monotherapy
Daytime symptom
score =1 on 23 of
the last 7 days

Exacerbations:
not reported
Atopy: not
reported

Multinational

1239 People aged
12-80 years who
used 7
inhalations of
SABA during the
final 7 days of the
run-in

Post-hoc analysis
including only
participants who
were receiving

9

Outcomes

Severe asthma
exacerbations
Severe
exacerbation rate
Hospital
admissions (due
to asthma)
Reliever/rescue
medication use
Lung function
(FEV1 and PEF)

Severe asthma
exacerbations
Severe
exacerbation rate

Reliever/rescue
medication use
Lung function
(FEV1)

Comments

Funded by
GlaxoSmithKline

Downgraded by one
increment due to
population
indirectness —
participants
randomised after
achieving asthma
control during run-in
period, therefore not
necessarily
representing a
population with
asthma that is
uncontrolled

Funded by
GlaxoSmithKline

Funded by
AstraZeneca

Downgraded by one
increment due to
intervention
indirectness — post-
hoc analysis
included three
studies, two of which
used moderate-dose

Asthma: evidence reviews for Drug Combinations and Sequencing FINAL (November 2024)
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Intervention and
comparison

dose ICS (320 or
640 mcg BUD per
day plus terbutaline
as-needed)

Study

6-12 months
(varied between
included studies)

Kornmann
2020

(Kornmann
et al., 2020)

Regular low dose
ICS/LABA (150/80
mcg MF/IND once
daily)

Regular low dose
ICS (200 mcg MF
once daily)

12 weeks

Kuna 2006

(Kuna et al.,
2006)

Regular low dose
ICS/LABA (80/4.5
mcg BUD/FORM
either once or twice
daily (two study
arms combined)

Regular low dose
ICS (200 mcg BUD
once daily)

12 weeks

Lalloo 2003

(Lalloo et
al., 2003)

Regular low dose
ICS/LABA (80/4.5
mcg BUD/FORM
twice daily)

Regular low dose
ICS (200 mcg BUD
twice daily)

12 weeks

Population
low-dose ICS
(<400 mcg BUD)
at screening

Exacerbations:
not reported
Atopy: not
reported

Multinational

802 people aged
12-75 years with
an ACQ score
>1.5 and FEV1
<90% of predicted

Exacerbations:
mixed — 80% with
none, 18% with
one and 2% with
more than one in
the past year
Atopy: not
reported

Multinational

616 people aged
18-80 years with
asthma that was
not optimally
controlled on 200-
500 mcg daily ICS
and an FEV1
<90%

Exacerbations:
not reported

Atopy: not
reported

Multinational

467 people =218
years of age with
asthma not fully
controlled on 200-
500 mcg daily ICS

Exacerbations:
not reported

Atopy: not
reported

Multinational

10

Comments

ICS or ICS/LABA
combinations

secondary
publication of Rabe
2006 (included in this
review), Scicchitano
2006 and O’'Byrne
2005 (included in
3.2b))

Outcomes

Severe asthma
exacerbations
Mortality
Hospital
admissions
Asthma control

Lung function
(PEF and FEV1)

Funded by Novaritis

Reliever/rescue Funded by
medication use AstraZeneca
Lung function

(PEF)

Pneumonia (RTIs)

Severe asthma Funded by
exacerbations AstraZeneca

Pneumonia (RTIs)

Asthma: evidence reviews for Drug Combinations and Sequencing FINAL (November 2024)
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Study
Murray
2004

(Murray et
al., 2004)

Nathan
2012

(Nathan et
al., 2012)

Nelson
2003

(Nelson et
al., 2003)

Pearlman
2013

(Peariman

etal., 2013)

Intervention and
comparison

Regular low dose
ICS/LABA (100/50
FP/SAL twice daily)

Regular low dose
ICS (100 mcg FP
twice daily)

12 weeks

Regular low dose
ICS/LABA (100/10
FP/FORM twice
daily)

Regular low dose
ICS (100 mcg FP
twice daily)

12 weeks

Regular low dose
ICS/LABA (44/21
mcg FP/SAL, two
inhalations twice
daily)

Regular low dose
ICS (44 mcg FP,
two inhalations
twice daily)

12 weeks

Regular low dose
ICS/LABA (50/5
mcg FP/SAL, two
inhalations twice
daily)

Population

177 people aged
212 years
receiving SABA,
requiring =212
inhalations in the
last 7 days or a
symptom score
27 in this period

Exacerbations:
mixed

Atopy: not
reported

USA

237 people aged
212 years
receiving ICS
<500 mcg per day
or SABA alone
with 22 SABA
uses and
symptoms on 23
of any 7
consecutive days
during the run-in

Exacerbations:
mixed

Atopy: not
reported

USA, Canada and
Ukraine

192 people aged
212 years treated
with SABA alone,
a symptom score
27 during the run-
in period and an
FEV1 <85% of
predicted

Exacerbations:
mixed

Atopy: not
reported

USA

238 people either
receiving <500
mcg FP daily, or
no ICS in the past
12 weeks, with 22

11

Outcomes
Severe asthma
exacerbations

Reliever/rescue
medication use

Lung function
(PEF and FEV1)

Severe asthma
exacerbations

Mortality

Reliever/rescue
medication use

Lung function
(FEV1)

Reliever/rescue
medication use

Lung function
(FEV1 and PEF)

Severe asthma
exacerbations

Mortality

Reliever/rescue
medication use

Comments

Funded by
GlaxoSmithKline

Sponsored by
SkyePharma

Funded by
GlaxoSmithKline

Funded by
SkyePharma
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Intervention and

Study comparison

Regular low dose
ICS (50 mcg FP,
two inhalations
twice daily)

12 weeks

Pearlman
2004

(Pearlman
et al., 2004)

Regular low dose
ICS/LABA (88/42
mcg FP/SAL twice
daily)

Regular low dose
ICS (88 mcg FP
twice daily)

12 weeks

Rabe 2006

(Rabe et
al., 2006)

Low dose
ICS/formoterol
maintenance and
reliever therapy
(MART) (80/4.5
mcg BUD/FORM,
two inhalations
once daily plus
additional
inhalations as-
needed)

Regular low dose
ICS (160 mcg BUD,
two inhalations
once daily)

6 months

Rabe
2006a
(Rabe et
al., 2006)

Low dose
ICS/formoterol
maintenance and
reliever therapy
(MART) (160/4.5
mcg BUD/FORM,
one inhalation twice

Population
SABA inhalations
on any 3 of 7
consecutive days
during the run-in
period

Exacerbations:
none within a year

Atopy: not
reported

North America

181 people aged
212 years
receiving low-
dose ICS and/or
SABA with an
FEV1 <85% of
predicted

Exacerbations:
not reported
Atopy: not
reported

USA

697 people aged
12-80 years
receiving 200-500
mcg ICS per day
who used =7
SABA inhalations
during the last 10
days of the run-in
period

Exacerbations:
not reported

Atopy: not
reported

Multinational

2254 people aged
212 years with
asthma for 26
months, using
ICS for 23 months
at a constant
dose for 24 weeks
and using reliever

12

Outcomes

Reliever/rescue
medication use

Lung function

Severe asthma
exacerbations
Severe
exacerbation rate
Hospital
admissions
Reliever/rescue
medication use

Pneumonia (RTIs)

Severe asthma
exacerbations

Severe
exacerbation rate

Asthma control

Reliever/medicati
on use

Comments

Funded by
GlaxoSmithKline

Funded by
AstraZeneca

Funded by
AstraZeneca

Downgraded by one
increment due
population
indirectness —
participants could
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Study

Renzi 2010

(Renzi et
al., 2010)

Strand
2004
(Strand et
al., 2004)

Intervention and
comparison

daily plus additional
as needed)

Regular low dose
ICS/LABA (160/4.5
mcg BUD/FORM,

one inhalation twice

daily plus TERB as
needed)

12 months

Regular low dose
ICS/LABA (50/100
mcg SAL/FP twice
daily)

Regular low dose
ICS (100 mcg FP
twice daily)

24 weeks

Regular low dose
ICS/LABA (50/100
mcg SAL/FP twice
daily)

Regular low dose
ICS (100 mcg FP
twice daily)

24 weeks

Population
medication on =5
of 7 days of the
run-in period

Exacerbations:
yes - >1in the
past year

Atopy: not
reported

International

516 people aged
212 years
receiving SABA
alone with a
symptom score
22 on 23 days,
disruption of sleep
on 22 occasions
or SABA use on
24 days of the last
7 days of the run-
in period

Exacerbations:
not reported
Atopy: not
reported

Canada

150 people aged
218 years with
GINA defined
persistent
asthma, using
SABA 21 time per
week

Exacerbations:
not reported

Atopy: not
reported

Denmark

13

Outcomes
Hospital
admissions

Lung function
(FEV1 and PEF)

Severe asthma
exacerbations

Severe

exacerbation rate

Mortality
Hospital
admissions
Reliever/rescue
medication use
Lung function
(FEV1)

Severe asthma
exacerbations

Comments
have been receiving

any ICS dose prior to

study entry (mean
~750 mcg per day)

Funded by
GlaxoSmithKline

Funded by
GlaxoSmithKline
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FINAL

Drug Combinations and Sequencing

Table 3: Summary of studies included in the evidence review for further step-up
treatment for adults and young people 212 years with uncontrolled asthma
(review 3.2b).

Study
Barnes 2007

(Barnes et
al., 2007)

Bateman
2004

(Bateman et
al., 2004)

Bateman
2011

(Bateman et
al., 2011)

Intervention and
comparison

Regular moderate-
dose ICS plus
montelukast (800
mcg BUD plus 10 mg
MONT per day)

Regular high-dose
ICS (1600 mcg BUD
per day)

12 weeks

Regular
low/moderate/high
dose ICS/LABA
(50/100, 50/250 or
50/500 mcg SAL/FP
twice per day)

Regular
low/moderate/high
dose ICS (100, 250
or 500 mcg FP twice
per day)

12 months

Regular
low/moderate/high
dose ICS plus
LAMA (pre-study
ICS: 400-1000 mcg
BUD plus 5 mcg TIO
once per day)

Population

75 people aged 15-70
with asthma symptoms
for >1 year, currently
receiving 600-1200 mcg
BUD per day with SABA
as-needed and
symptomatic during the
final two weeks of the
run-in period whilst
receiving 800 mcg BUD
per day.

Exacerbations: Not
reported

Atopy: Not reported
UK and Canada

2318 people aged 12-80
years with asthma for 26
months who did not
achieve control of
asthma during 4 weeks
run-in on their regular
ICS therapy (but ER visit
of systemic ICS
treatment excluded).
Mean daily rescue
medication use=1.8.
Receiving <500 mcg
(strata 2) or 500-1000
mcg beclomethasone
dipropionate equiv
(strata 3) at study entry.

Exacerbations: Mixed
(exacerbation rate
between 0.5 t0 0.7 in
past year)

Atopy: Mixed (58 to 63%
of participants were
atopic)

Location not reported

262 people aged 18-67
years with history of
asthma and B16-
Arg/Arg genotype &
receiving 400-1000 mcg
budesonide equivalent
per day. Pre-
bronchodilator FEV1

14

Outcomes
Quality of life

Lung function
(PEF)

Adverse
events

Quality of life

Lung function
(FEV1)

Severe
asthma
exacerbations

Quality of life

Hospital
admissions

Comments

Funded by
Merck, Sharp
and Dohme
Ltd

Supported by
GlaxoSmithKiIi
ne

Indirectness:
Intervention
(participants
had ICS dose
up-titrated until
asthma control
was achieved
— could have
been low,
moderate or
high dose)

Supported by
Boehringer
Ingelheim and
Pfizer

Indirectness:
Population and
intervention —
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Drug Combinations and Sequencing

Study

Bateman
2014

(Bateman et
al., 2014)

Beasley
2015

(Beasley et
al., 2015)

Intervention and
comparison

Regular
low/moderate/high
dose ICS/LABA
(pre-study ICS: 400-
1000 mcg BUD plus
50 mcg SAL twice
daily)

16 weeks

Regular moderate
dose ICS/LABA
(100/24 mcg FP/VIL
once daily)

Regular moderate
dose ICS (100 mcg
FF once daily)

24-78 weeks (52
weeks mean)

Regular moderate-
dose ICS/LABA
(500/400 mcg
IND/MF once daily)

Regular moderate-
dose ICS (400 mcg
MF once daily)

21 months

Population

<90% of predicted for
those on ICS/LABA,
<80% for those on ICS
monotherapy

Exacerbations: Not
reported

Atopy: Not reported

Multinational

2019 people aged =12
years using ICS at a
dose of 2200 mcg/day
FP equiv. or ICS/LABA
at a dose of 200/100-
500/100 mcg FP/SAL
equiv. for 212 weeks,
and at 24 weeks prior to
screening and during
run-in. Used salbutamol
and/or had asthma
symptoms on =3 out of 7
consecutive days.

Exacerbations: Yes (= 1
exacerbation in past
year was an inclusion
criteria)

Atopy: not reported
International

1519 people aged 12-70
years with persistent
asthma for =26 months
(mean ACQ: 1.7) who
were treated with or
qualified for treatment
with an ICS/LABA and
had been using an ICS
for 22 months.

15

Outcomes

Reliever/rescu
e medication
use

Lung function
(FEV1and
PEF)

Adverse
events

Pneumonia

Severe
asthma
exacerbations

Severe
exacerbation
rate

Mortality

Hospital
admissions

Adverse
events

Severe
asthma
exacerbations

Severe
exacerbation
rate

Mortality

Asthma control

Comments
8% of
participants
had received
oral xanthines
and/or
leukotriene
modifiers prior
to study entry.
Study added
LAMA or
LABA in to
pre-study ICS
which could
have been
low-high dose
— protocol
specified low-
moderate dose
ICS plus
LAMA vs
moderate-high
dose
ICS/LABA

Funded by
GlaxoSmithKili
ne

Sponsored by
Novartis
Pharma AG
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Drug Combinations and Sequencing

Study

Bernstein
2015

(Bernstein et
al., 2015)

Bleecker
2014

(Bleecker et
al., 2014)

Bousquet
2007

(Bousquet et
al., 2007)

Intervention and
comparison

Regular
moderate/high dose
ICS/LABA (100/25
or 200/25 mcg
FF/VIL once daily

Regular moderate
dose ICS (100 mcg
FF once daily)

12 weeks

Regular moderate
dose ICS/LABA
(100/25 mcg FF/VIL
once daily)

Regular moderate
dose ICS (100 mcg
FF once daily)

12 weeks

Moderate dose
ICS/formoterol
maintenance and
reliever therapy
(MART) (160/4.5
mcg BUD/FORM two
inhalations twice

Population

Exacerbations: Not
reported

Atopy: Not reported

International

1039 people >12 years
of age with moderate-
severe asthma treated
with an ICS/LABA for
212 weeks. Asthma
symptom score 23 on
the combined day and
night asthma symptom
scale and/or daily
salbutamol use of 24 of
the last 7 days of the
run-in period (during
which regular ICS
maintained but LABAs
removed).

Exacerbations: Mixed
(29% had exacerbations
in last year)

Atopy: Not reported
Multinational

406 people aged =212
years of age receiving a
stable low-moderate
dose of ICS (100-250
mcg FP twice daily) or a
low-dose of ICS/LABA
(100/50 mcg FP/SAL
twice daily) for 24 weeks
prior to screening. Mean
% rescue-free 24h
periods =13.4, 15.3.

Exacerbations: not
reported

Atopy: not reported
Multinational

2309 people aged 212
years with persistent
asthma, treated with ICS
alone (800-1600
mcg/day) or ICS/LABA
combination (400-1000
mcg/day) for 23 months
prior to study entry.

16

Outcomes

Lung function
(FEV1)

Adverse
events

Pneumonia

Severe
asthma
exacerbations

Quality of life
Asthma control

Lung function
(PEF)

Adverse
events

Pneumonia

Severe
asthma
exacerbation
Mortality
Quality of life
Asthma control
Reliever/rescu
e medication
use

Lung function
(FEV1)
Pneumonia

Severe
asthma
exacerbations
Mortality

Asthma control

Comments

Funded by
GlaxoSmithKli
ne

Funded by
GlaxoSmithKlIi
ne

Funded by
AstraZeneca
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Drug Combinations and Sequencing

Study

Busse 2013

(Busse et al.,
2013)

Corren 2013

(Corren et
al., 2013)

Emami 2014

(Emami et
al., 2014)

Intervention and
comparison

daily plus additional
as-needed)

Regular high dose
ICS/LABA (50/500
mcg SAL/FP one
inhalation twice daily)

6 months

Regular
moderate/high dose
ICS/LABA (100/25
or 200/25 FF/VIL
once daily)

Regular high ICS
(500 mcg FP twice
daily)

52 weeks

Regular moderate
dose ICS/LABA
(125/5 mcg
FP/FORM, two
inhalations twice
daily)

Regular moderate
dose ICS (125 mcg
FP, two inhalations
twice daily)

12 weeks

Regular moderate
dose ICS/LABA
(160/4.5 mcg
BUD/FORM, two

Population

Using SABA on =5 of 7
days of the run-in (max=
8 inhalations in a single
day)

Exacerbations: Yes
(exacerbation in past
year was part of the
inclusion criteria)

Atopy: not reported
International

503 people diagnosed
with asthma and
receiving ICS at a dose
of 500-1000 mcg per
day with or without
additional controller
therapy for at least 4
weeks. FEV1 250% of
predicted.

Exacerbations: Mixed
(70% no exacerbation,
20% 1 exacerbation,
10% 2 exacerbations in
past 12 months)

Atopy: not reported
Multinational

223 people aged 212
years with asthma
diagnosis for 212
months and receiving
ICS therapy for 24
weeks prior to screening
at a dose <500 mcg per
day fluticasone equiv.
22 SABA inhalations on
23 out of 7 consecutive
days of the 2-week run-
in as well as symptoms
on 23 days or 1 night

Exacerbations: not
reported

Atopy: not reported
International

51 people aged 18-65
years with moderate
asthma (symptoms
begin with light exercise,
1-2 asthma attacks per

17

Outcomes

Hospital
admissions
Reliever/rescu
e medication
use

Lung function
(PEF)

Adverse
events

Severe
asthma
exacerbation
Mortality
Hospital
admissions
Adverse
events
Pneumonia

Severe
asthma
exacerbation
Mortality

Rescue/relieve

r medication
use

Lung function
(FEV1 % pred
and PEF)
Adverse
events

Asthma control

Lung function
(FEV1 %
predicted)

Comments

Funded by
GlaxoSmithKlIi
ne

Sponsored by
SkyePharma
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Drug Combinations and Sequencing

Study

Fish 2001

(Fish et al.,
2001)

Hoshino
2019

(Hoshino et
al., 2019)

Huchon 2009

Intervention and
comparison
inhalations twice
daily)

Regular moderate
dose ICS (180 mcg
BUD, two inhalations
twice daily)

12 weeks

Regular
low/moderate/high
dose ICS/LABA
(pre-study ICS plus
50 mcg SAL twice
daily)

Regular
low/moderate/high
dose ICS plus
montelukast (pre-
study ICS plus 10 mg
MONT once daily)

12 weeks

Regular low dose
ICS/LABA +
montelukast
(160/4.5 mcg
BUD/FORM, two
inhalations once
daily plus 10 mg
MONT once daily)

Regular low dose
ICS/LABA + LAMA
(160/4.5 mcg
BUD/FORM, two
inhalations once
daily plus 5 mecg TIO
once daily)

48 weeks

Regular moderate-
high-dose
ICS/LABA (100/6

Population

week, and FEV1 60%-
80%) or severe asthma
(severe limitations in
performing activities, >2
asthma attacks per
week, and FEV1 <60%)

Exacerbations: not
reported

Atopy: not reported
Iran

948 people aged 215
years with asthma for 26
months & symptomatic
despite receiving ICS for
26 weeks and at a
constant dose for 230
days. Mean of 24 SABA
uses per day, symptom
score 22 on 23 days and
awakening due to
asthma on 23 days on
the 7 days prior to
randomisation.

Exacerbations: not
reported

Atopy: not reported
USA and Puerto Rico

57 people with asthma
23 months and
symptomatic (AQLQ
score, symptom domain
= 5.6; 5.5) at screening.
Receiving ICS plus
LABA for 24 weeks prior
to screening.

Exacerbations: Mixed
(majority not
exacerbating in the past
year; montelukast 34%,
LAMA 36%)

Atopy: Mixed (majority
atopic; Montelukast
n=18/28, LAMA
n=20/29.)

Location not reported

645 people aged 18-70
years with moderate-
severe persistent

18

Outcomes

Severe
asthma
exacerbation
Rescue/relieve
r medication
use
Pneumonia

Severe
asthma
exacerbation
Quality of life
Lung function
(FEV1 %
predicted)
Inflammatory
markers
(FeNO)

Severe
asthma
exacerbations

Comments

Funded by
Glaxo
Wellcome.

Intervention
indirectness -
participants
were kept on
their usual ICS
regimen,
which could
have been
low, moderate
or high dose,
in addition to
study drugs

Funded by
Chiesi
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Drug Combinations and Sequencing

Study

(Huchon et
al., 2009)

Ind 2003

(Ind et al.,
2003)

Jenkins 2000

(Jenkins et
al., 2000)

Intervention and
comparison

extra fine
BDP/FORM or 250
mcg BDP plus 6 mcg
FORM, both taken as
two inhalations twice
per day)

Regular high-dose
ICS (250 mcg BDP,
two inhalations twice
per day)

24 weeks

Regular moderate
dose ICS/LABA
(50/250 mcg

FP/SAL, one
inhalation twice daily)

Regular
moderate/high dose
ICS (250 or 500 mcg
FP, one inhalation
twice daily)

24 weeks

Regular moderate
dose ICS/LABA
(50/250 mcg SAL/FP
twice daily)

Regular high dose
ICS (800 mcg BUD
twice daily)

24 weeks

Population

asthma, receiving 750-
1000 mcg BDP per day
with or without a LABA,
with symptoms >3 times
during the previous
week

Exacerbations: Not
reported

Atopy: Not reported

International

496 people aged 16-75
years and symptomatic
with asthma whilst
receiving 500-800 mcg
beclomethasone twice
daily.

Exacerbations: yes (at
least two exacerbations
leading to a change in
therapy or
hospitalisation in the
past year, with at least
one in the past 6
months)

Atopy: not reported.
Multinational

353 people aged 212
years and receiving 800-
1200 mcg/day of
beclomethasone or
budesonide or 400-600
mcg/day fluticasone
propionate for 24 weeks.
SABA use more than
twice daily, or had a
total daily symptom
score 22 on 24 out of 7
days of run-in.

Exacerbations: Mixed
(acute exacerbation
requiring hospitalisation
within 4 weeks an
exclusion criteria). No
further information.

Atopy: not reported

International

19

Outcomes

Lung function
(FEV1and
PEF)

Severe
asthma
exacerbations

Severe
asthma
exacerbation
Lung function
(PEF and
FEV1))

Pneumonia

Comments
Farmaceutici
SpA

Funded by
GlaxoWellcom
e

Population
indirectness -
2% receiving
anti-allergics,
6% receiving
anticholinergic
s, 10%
receiving
xanthines

Funded by
Glaxo
Wellcome
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Drug Combinations and Sequencing

Study
Juniper 2002

(Juniper et
al., 2002)

Katial 2011

(Katial et al.,
2011)

Kerstjens
2015

(Kerstjens et
al., 2015)

Intervention and
comparison

Regular moderate
dose ICS/LABA
(50/250 mcg SAL/FP
twice daily)

Regular high dose
ICS (800 mcg BUD
twice daily)

12 weeks

Regular moderate
dose ICS/LABA
50/250 mcg SAL/FP
twice daily)

Regular moderate
dose ICS (250 mcg
FP twice daily)

52 weeks

Regular moderate
dose ICS/LABA
(pre-study ICS plus
50 mcg SAL twice
daily)

Regular moderate
dose ICS + LAMA
(pre-study ICS plus
2.5 0or 5 mecg TIO
once daily)

24 weeks

Population

113 people aged 212
years receiving inhaled
beclomethasone or
budesonide at a dose of
800-1200 mcg per day
or fluticasone propionate
at a dose of 400-600
mcg per day for at least
4 weeks. Mean FEV1 %
pred=68; 72

Exacerbations: mixed
(exacerbation within last
4 weeks an exclusion
criteria, but no other
information reported)

Atopy: not reported
Multinational

621 people aged 212
years symptomatic
whilst treated with low-
moderate dose of ICS or
ICS/LABA for 24 weeks
prior to screening.
Asthma symptom score
21 on 22 days and
SABA use on any 2 or
more days during any
single week of the run-
in.

Exacerbations: not
reported

Atopy: mixed [majority
atopic: ICS/LABA n=
181 (60%), ICS n= 194
(62%)]

International

1580 people aged 18-75
years, diagnosed with
asthma before age of 40
years and symptomatic
(ACQ score>1.5).
Receiving stable
moderate-dose ICS
(400-800 mcg
budesonide equivalent)
alone or in combination
with LABA/SABA for at
least 4 weeks.

20

Outcomes

Quality of life

Severe
asthma
exacerbations

Reliever/rescu

e medication
use

Lung function
(FEV1 % pred
and PEF)

Severe
asthma
exacerbation
Adverse
events
Pneumonia

Comments

Sponsored by
GlaxoSmithKili
ne

Funded by
GlaxoSmithKlIi
ne

Funded by
Boehringer
Ingelheim.

Population
indirectness -
9% of
participants
were treated
with
leukotriene
modifiers at
screening
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Drug Combinations and Sequencing

Study

Kerstjens
2020

(Kerstjens et
al., 2020)

Kerwin 2011

(Kerwin et
al., 2011)

Kuna 2007

(Kuna et al.,
2007)

Intervention and
comparison

Regular low dose
ICS/LABA + LAMA
(80/150/50 or
160/150/50
MF/IND/GLY once
per day)

Regular
moderate/high dose
ICS/LABA (320/150
MF/IND once daily or
500/50 FP/SAL twice
daily

52 weeks

Regular moderate
dose ICS/LABA
(250/50 mcg FP/SAL
twice daily)

Regular moderate
dose ICS (250 mcg
FP twice daily)

52 weeks

Low dose
ICS/formoterol
maintenance and
reliever therapy
(MART) (160/4.5
mcg BUD/FORM,
one inhalation twice
daily plus additional
as needed)

Population

Exacerbations: not
reported

Atopy: not reported
Multinational

2475 people aged 18-75
years symptomatic
during run-in (ACQ
score >1.5) and history
of at least one
exacerbation that
required medical
attention and systemic
corticosteroids in the
past year. Receiving
moderate-high dose
ICS/LABA for at least 3
months, and at a stable
dose for a month.

Exacerbations: Yes - all
had at least one within
the year

Atopy: not reported
Multinational

628 people aged 212
years receiving
moderate-low dose ICS
or low-dose ICS/LABA
combination for 24
weeks prior to
screening. Asthma
symptom score 21 on 22
days and SABA use on
22 days during 2/3 week
run-in.

Exacerbations: not
reported

Atopy: not reported
International

3335 people aged 212
years using ICS for =3
months and at a dose of
=500 mcg/day (BUD or
FP) or 21000 mcg/day
(any other ICS) for =1
month. Using reliever
medication on =5 days
out of the last 7 during a
2-week run-in.

21

Outcomes

Severe
asthma
exacerbation
Mortality
Quality of life
Reliever/rescu
e medication
use

Adverse
events
Pneumonia

Severe
asthma
exacerbation
Mortality

Asthma control
Rescue/relieve

r medication
use Lung
function (PEF
and FEV1 %
predicted)
Adverse
events

Severe
asthma
exacerbation
Mortality
Hospital
admissions

Comments

Funded by
Novaritis

Funded by
GlaxoSmithKlIi
ne

Funded by
AstraZeneca
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Drug Combinations and Sequencing

Study

Lee 2020

(Lee et al.,
2020)

Lin 2015

(Lin et al.,
2015)

Lin 2019

(Lin et al.,
2019)

Intervention and
comparison

Regular moderate
dose ICS/LABA
(25/125 mcg
SAL/FP, two
inhalations twice
daily or 320/9 mcg
BUD/FORM, one
inhalation twice daily)

24 weeks

Regular moderate
dose ICS/LABA +
LAMA (100/31.25/25
or 100/62.5/25 mcg
FF/UMEC/VIL once
daily)

Regular
moderate/high dose
ICS/LABA (100/25
or 200/25 mcg
FF/VIL once daily)

52 weeks

Regular high dose
ICS/LABA (200/25
mcg FF/VIL once
daily)

Vs

Regular high dose
ICS (500 mcg FP
twice daily)

12 weeks

Regular moderate
dose ICS/LABA
(pre-study ICS plus
50 mcg SAL twice
daily)

Population

Exacerbations: yes, all
participants had at least
one exacerbation in the
past year

Atopy: not reported

Location not reported

1624 people aged =218
years with inadequately
controlled asthma
symptoms (ACQ score
21.5, documented
healthcare contact or
acute change in asthma
therapy within a year).
Receiving ICS/LABA for
212 weeks with no
changes in dose for 26
weeks prior to
screening.

Exacerbations: mixed (in
past 12 months: 0=37%,

1=48%, 22=16%)
Atopy: not reported
Location not reported

309 people aged = 12
years receiving ICS or
ICS/LABA for 212
weeks and at a stable
strength for 24 weeks
(500 mcg FP or 250/50
FP/SAL). FEV1 40-90%
of predicted.

Exacerbations: Mixed
(Exacerbation requiring
oral corticosteroids
within 12 weeks was an
exclusion criterion, no
further information
reported.)

Atopy: not reported
Multinational

325 people aged 18 to
75 years on
maintenance treatment
with stable moderate-
dose ICS (400-800 pg

22

Outcomes Comments

Mortality Funded by
Adverse GlaxoSmithKli
events ne

Severe Funded by
asthma GlaxoSmithKlIi

exacerbation ne
Mortality
Quality of life
Asthma control
Reliever/rescu
e medication
use

Lung function
(PEF)

Adverse
events
Pneumonia

Mortality
Hospital
admissions
Lung function
(FEV1)

Secondary
publication of
Kerstjens 2015
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Intervention and

Study comparison

Regular moderate
dose ICS + LAMA
(pre-study ICS plus
2.5 0or 5 mecg TIO
once daily)

24 weeks

Mitchell 2003 Regular high dose
ICS/LABA (250 mcg
BDP, two inhalations
twice per day plus 12
mcg FORM twice

daily)

(Mitchell et
al., 2003)

Regular high dose
ICS (250 mcg BDP,
four inhalations twice
daily)

12 weeks

Nabil 2014 Regular moderate
dose ICS/LABA
(400/12 mcg
BUD/FORM twice

daily)

(Nabil et al.,
2014)

Regular high dose
ICS (800 mcg BUD
twice daily)

6 months
Egypt

Noonan
2006

Regular moderate
dose ICS/LABA
(160/4.5 mcg

(Noonan et BUD/FORM, two

al., 2006)

Population Outcomes
budesonide or equiv.)

(alone or in a fixed

combination with a

LABA or SABA) for at

least 4 weeks.

Symptomatic at

screening with a mean

ACQ score of 21.5.

Exacerbations: not
reported.

Atopy: not reported.
China

Severe
asthma
exacerbations
Reliever/rescu
e medication

203 people aged 218
years with moderate-
severe asthma. Waking
=1 time per night due to
asthma, asthma

interfering with daily use Lung
activities 21 time per function (PEF)
day, using SABA 24 Adverse

times per day or diurnal  events Adrenal
PEFv >15% on 22 days insufficiency

out of the last 7 of the
run-in period. Receiving
ICS at a dose of 1000
mcg beclomethasone, or
800 mcg budesonide for
at least one month
before screening.

Exacerbations: not
reported.

Atopy: not reported
Australia

60 people aged 218
years with moderate-
severe persistent
asthma. Uncontrolled on
low dose ICS
(budesonide or
beclomethasone at 400
mcg per day)

Lung function
(FEV1 %
predicted)

Exacerbations: not
reported.

Atopy: not reported

Severe
asthma
exacerbation

348 people aged 212
years receiving
moderate/high dose
ICS, either alone or in
combination with other

23

Comments

Sponsored by
Novartis
Pharmaceutica
| Australia Pty
Ltd

Population
indirectness -
no description
of what
defined
uncontrolled
asthma

Funded by
AstraZeneca

Asthma: evidence reviews for Drug Combinations and Sequencing FINAL (November 2024)



FINAL

Drug Combinations and Sequencing

Study

O'Byrne
2005

(O'Byrne et
al., 2005)

O'Byrne
2014

(O'Byrne et
al., 2014)

Intervention and
comparison
inhalations twice
daily)

Regular moderate
dose ICS (160 mcg
BUD, two inhalations
twice daily)

12 weeks

Low dose
ICS/formoterol
maintenance and
reliever therapy
(MART) (80/4.5 mcg
BUD/FORM twice
daily plus additional
as needed)

Regular moderate
dose ICS (320 mcg
BUD twice daily)12
months

Regular high dose
ICS/LABA (200/25
mcg FF/VIL once
daily)

Regular high dose
ICS (500 mcg FP
twice daily or 200
mcg FF once daily)

24 weeks

Population

asthma maintenance
medications consistently
for 24 weeks

Exacerbations: Mixed
(hospitalisation or
emergency treatment for
asthma =1 time in the
past 6 months was an
exclusion criteria. No
further information
reported)

Atopy: not reported
USA

1851 people aged 4-80
years treated with 400-
1000 mcg (adults) or
200-500 mcg (children
4-11 years) per day at a
constant dose for 23
months. 212 inhalations
(=8 for children) of as-
needed medication
during the last 10 days
of the run-in.

Exacerbations: Yes -
inclusion criteria was at
least one exacerbation
in the past year.

Atopy: not reported
Multinational

586 people aged 212
years with asthma
symptoms equating to a
score 23 on the asthma
symptom scale and/or
daily SABA use on 24 of
the final 7 days of the
run-in. Using ICS, with
or without LABA, for 212
weeks with stable ICS
dose (FP 500 mg twice
daily (or equivalent) or
mid-dose ICS/LABA
(FP/salmeterol 250/50
mg twice daily or
equivalent)) for 24
weeks

Exacerbations: Mixed
(exacerbation requiring
overnight hospitalisation

24

Outcomes

Severe
asthma
exacerbations

Reliever/rescu
e medication
use (day and
night time)

Lung function
(FEV1 and
PEF)

Adverse
events
Pneumonia

Severe
asthma
exacerbation
Mortality
Quality of life

Asthma control

Reliever/rescu
e medication

use Lung
function (FEV1

and PEF)
Adverse
events
Pneumonia

Comments

Supported by
AstraZeneca

Population
indirectness -
included both
adults and
children (12%)

Funded by
GlaxoSmithKili
ne
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Drug Combinations and Sequencing

Study

Paggiaro
2016

(Paggiaro et
al., 2016)

Patel 2013

(Patel et al.,
2013)

Intervention and
comparison

Regular moderate
dose ICS/LABA
(200/6 mcg
BDP/FORM, two
inhalations twice
daily)

Regular moderate
dose ICS (100 mcg
BDP, four inhalations
twice daily)

12 weeks

Moderate dose
ICS/formoterol
maintenance and
reliever therapy
(MART) (200/6 mcg
BUD/FORM, two
inhalations twice
daily plus additional
as needed)

Regular moderate
dose ICS/LABA
(200/6 mcg
BUD/FORM, two
inhalations twice
daily)

24 weeks

Population

or emergency
department attendance
within 6 months of
screening, or requiring
oral corticosteroids
within 12 weeks of
screening were a
exclusion criteria. No
further information
reported)

Atopy: not reported
International

376 people aged 218
years with partly or not
controlled asthma,
based on GINA asthma
control parameters, and
an asthma control
questionnaire >0.75.
Receiving high dose ICS
monotherapy (BDP non-
extrafine >1000 pg/day,
or equivalent) or
moderate dose of ICS
(BDP non-extrafine
500-1000 ug/day or
equivalent) in
combination with LABA

Exacerbations: not
reported

Atopy: not reported
International

303 people aged 16-65
years receiving ICS
(mean ACQ-7 score =
1.87, 1.90)

Exacerbations: Yes, at
least one exacerbation
requiring a GP/ER visit
resulting in oral
corticosteroid
prescription in the past
year

Atopy: not reported

New Zealand

25

Outcomes

Severe
asthma
exacerbation
Lung function
(PEF) Adverse
events Adrenal
insufficiency

Severe
asthma
exacerbations
Mortality
Asthma control
Hospital
admissions
Rescue/Reliev
er mediation
use

Lung function
(FEV1)

Comments

Supported by
Chiesi
Farmaceutici

Population
indirectness -
15% of
participants
did not have
asthma that
was
uncontrolled
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Drug Combinations and Sequencing

Study
Pavord 2009

(Pavord et
al., 2009)

Pertseva
2013

(Pertseva et
al., 2013)

Peters 2008

(Peters et al.,
2008)

Intervention and
comparison

Low dose
ICS/formoterol
maintenance and
reliever therapy
(MART) (200/6 mcg
BUD/FORM, one
inhalation twice daily
plus additional as
needed)

Regular high dose
ICS/LABA (400/12
mcg BUD/FORM
plus 400 mcg BUD,
one inhalation of
each twice per day)

12 months

Regular moderate
dose ICS/LABA
(250/10 mcg
FP/FORM twice
daily)

Regular moderate
dose ICS (250 mcg
FP twice daily)

12 weeks

Regular moderate
/high ICS/LABA
(160/4.5 mcg
BUD/FORM, two or
four inhalations twice
daily)

Regular high dose
ICS (160 mcg BUD,
four inhalations twice
daily)

52 weeks

Population

127 people aged 18-65
years receiving ICS at a
dose of 400-1000 mcg
in combination with a
LABA, or 800-1600 as
monotherapy. Used
SABA or reported
symptoms on 24 of the
last 7 days of the run-in
period.

Exacerbations: not
reported

Atopy: not reported

Multinational

438 people aged 212
years receiving ICS at a
dose of <500 mcg
fluticasone equiv. for 24
weeks and be
considered suitable for
ICS/LABA therapy. 22
inhalations of SABA on
23 out of 7 days and =1
night with sleep
disturbance or =23 days
with asthma symptoms
during run-in.

Exacerbations: not
reported

Atopy: not reported
International

706 people aged 212
years receiving
moderate/high dose
ICS, or low-high dose
ICS/LABA consistently
for 24 weeks before
screening. 22 controller
medication uses, =2
nighttime awakenings
due to asthma or 23
rescue medication uses
in the previous week.

Exacerbations: not
reported

Atopy: not reported

Location not reported

26

Outcomes
Mortality

Reliever/rescu
e medication
use

Severe
asthma
exacerbation
Mortality
Reliever/rescu
e medication
use

Lung function
(FEV1)
Adverse
events

Severe
asthma
exacerbation
Mortality

Rescue/relieve

r medication
use

Lung function
(FEV1 and
PEF)
Adverse
events
Pneumonia

Comments

Supported by
AstraZeneca

Funded by
Skyepharma
and Abbott
Respiratory
LLC

Funded by
AstraZeneca
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Drug Combinations and Sequencing

Study
Price 2003

(Price et al.,
2003)

Price 2011

(Price et al.,
2011)

Scicchitano
2004

(Scicchitano
et al., 2004)

Intervention and
comparison

Regular moderate-
dose ICS plus
montelukast (800
mcg BUD plus 10 mg
MONT per day)

Regular high-dose
ICS (1600 mcg BUD
per day)

12 weeks

Regular
low/moderate dose
ICS plus
montelukast (10 mg
MONT or 20 mg ZAF
per day plus pre-
study ICS (dose
changeable as
needed throughout
the study)

Regular
low/moderate dose
ICS/LABA (SAL or
FORM, dose not
specified) plus pre-
study ICS (dose
changeable as
needed throughout
the study)

2 years

Low dose
ICS/Formoterol
maintenance and
reliever therapy
(MART) (160/4.5
mcg BUD/FORM,
two inhalations once
daily plus additional
as needed)

Regular moderate
dose ICS (160 mcg
BUD, two inhalations
twice daily)

12 months

Population

889 people aged 15-75
years with asthma not
optimally controlled
whilst receiving 600-
1200 mcg BUD per day
with symptoms requiring
SABA use at least once
daily during the final two
weeks of the run-in
period.

Exacerbations: 41.4%
exacerbated in the past
year

Atopy: Not reported
Location not reported

352 people aged 12-80
years receiving ICS for
212 weeks. Score =21-6
on the ACQ

Exacerbations: mixed -
average 0.18 and 0.24
in past year in ICS +
montelukast and
ICS/LABA arms,
respectively

Atopy: not reported
UK

1890 people aged 12-80
years symptomatic with
moderate-severe
asthma (according to
medication needs)
during run-in. Mean
SABA uses per day =
1.9, 2.0. Receiving ICS
at a dose of 400-1600
mcg per day for =3
months and at a
constant dose for =230
days pre-study.

Exacerbations: yes -
exacerbation within

27

Outcomes

Severe
asthma
exacerbations
Lung function
(PEF)
Adverse
events

Mortality
Quality of life
Asthma control
Hospital
admissions
Reliever/rescu
e medication
use

Lung function
(PEF)

Severe
asthma
exacerbation
Mortality
Rescuel/relieve
r medication
use

Lung function
(PEF)
Adverse
events

Comments

Supported by
Merck and Co
Inc

Funded by
NIHR

Intervention
indirectness -
could have
been treated
with either
montelukast or
zafirlukast,
protocol
specified
montelukast,
and flexible
dosing of ICS
throughout the
study

Supported by
AstraZeneca
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Drug Combinations and Sequencing

Study

Shapiro 2000

(Shapiro et
al., 2000)

Sher 2017

(Sher et al.,
2017)

Spector 2012

(Spector et
al., 2012)

Intervention and
comparison

Regular moderate
dose ICS/LABA
(250/50 mcg FP/SAL
twice daily)

Regular moderate
dose ICS (250 mcg
FP twice daily)

12 weeks

Regular moderate
dose ICS (200 mcg
FP twice daily)

Regular moderate
dose ICS/LABA
(200/25 mcg FP/SAL
twice daily)

12 weeks

Multinational

Regular moderate
dose ICS/LABA
(160/4.5 mcg
BUD/FORM, two

Population
past-year was an
inclusion criteria

Atopy: not reported
Multinational

168 people 212 years
who received ICS
continuously for at least
12 weeks and at a
constant dose for at
least 4 weeks
(beclomethasone
dipropionate (462-672
mcg/d), triamcinolone
acetonide (1,100-1,600
mcg/d), flunisolide
(1,250-2,000 mcg/d),
fluticasone propionate
(440 mcg/d). FEV1 40-
85% of predicted

Exacerbations: not
reported

Atopy: not reported
USA

292 people aged 212
years with persistent
asthma (symptoms or
reliever medication use
>2 days per week or
night awakenings >3
times a month).
Receiving ICS, with or
without a LABA, at a
dose >200 mcg
fluticasone propionate
per day for 21 month

Exacerbations: mixed
(exacerbation requiring
systemic corticosteroids
within 30 days or
hospitalisation for
asthma within 2 months
were exclusion criteria.
No further information.)

Atopy: not reported

311 people aged 212
years and black
ethnicity. Receiving ICS
at a moderate-high dose
for 230 days prior to

28

Outcomes

Reliever/rescu
e medication
use

Lung function
(FEV1 and
PEF)

Adrenal
insufficiency

Mortality
Quality of life

Reliever/rescu
e medication
use

Lung function
(FEV1 and
PEF)

Adverse
events
Pneumonia

Mortality
Reliever/rescu
e medication
use

Comments

Supported by
Glaxo
Wellcome

Sponsored by
Teva Branded
Pharmaceutica
Is R&D

Supported by
AstraZeneca
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Drug Combinations and Sequencing

Study

Stirbulov
2012

(Stirbulov et
al., 2012)

Takeyama
2014

(Takeyama
etal., 2014)

van Zyl-Smit
2020

(van Zyl-Smit
et al., 2020)

Intervention and
comparison
inhalations twice
daily)

Regular moderate
dose ICS (180 mcg
BUD, two inhalations
twice daily)

12 weeks

Regular moderate
dose ICS/LABA
(400/12 mcg
BUD/FORM twice
daily)

Regular moderate
dose ICS (400 mcg
BUD twice daily)

12 weeks

Moderate dose
ICS/formoterol
maintenance and
reliever therapy
(MART) (160/4.5
mcg BUD/FORM,
two inhalations twice
daily plus additional
as needed)

Regular moderate
dose ICS/LABA
inhaler (160/4.5 mcg
BUD/FORM, two
inhalations twice
daily)

48 weeks
Regular high dose

ICS (400 mcg MF
twice daily)

Regular
moderate/high dose

Population

screening and
symptomatic (daytime or
nighttime symptom
scores >0 on =3 out of 7
consecutive days)
during 2-week run-in
period.

Exacerbations: not
reported

Atopy: not reported
USA

People with partially
controlled persistent
asthma, as determined
based on the
classifications proposed
by the Global Strategy
for Asthma Management
and Prevention and the
Fourth Brazilian
Guidelines for Asthma
Management

Exacerbations: not
reported

Atopy: not reported
Brazil

63 people aged 16-80
years with Asthma
Control Test score <20
and reliever medication
use =5 times a week.
Treated with constant
dose of ICS
(budesonide 320-640
mcg/day, fluticasone
200-500 mcg/day) plus
LABA for 23 months

Exacerbations: yes -
inclusion criteria
specified 21 in past year

Atopy: not reported
Location not reported

1333 people aged 12-75
years with ACQ-7 score
of at least 1-5 at
screening. Receiving
moderate-dose or high-
dose ICS monotherapy

29

Outcomes Comments

Lung function

(FEV1 and

PEF)

Adverse

events

Reliever/rescu  Population

e medication indirectness as

use initially therapy

Lung function of the

(FEV1 and participants

PEF) while they
were
uncontrolled
was not
specified

Severe

asthma

exacerbation

Reliever/rescu

e medication

use

Mortality Funded by

Adverse Novartis

events

Pneumonia
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Drug Combinations and Sequencing

Study

Virchow
2019

(Virchow et
al., 2019)

Vogelmeier
2005

(Vogelmeier
et al., 2005)

Wallin 2003

(Wallin et al.,
2003)

Intervention and
comparison
ICS/LABA (500/50
mcg FP/SAL twice
daily or 320/150
MF/IND once daily)

52 weeks

Regular moderate
dose ICS/LABA
plus LAMA
(100/6/10 mcg
BDP/FORM/GLY,
two inhalations twice
daily)

Regular moderate
dose ICS/LABA
(100/6 mcg
BDP/FORM, two
inhalations twice
daily)

52 weeks

Moderate dose
ICS/formoterol
maintenance and
reliever therapy
(MART) (160/4.5
mcg BUD/FORM,
two inhalations twice
daily plus additional
as needed)

Regular moderate
dose ICS/LABA
(50/250 mcg SAL/FP
twice daily)

52 weeks

Regular high dose
ICS (500 mcg FP
twice daily)

Population

or low-dose ICS-LABA
combination for asthma
for at least 3 months
and at stable doses for
at least 1 month before
screening.

Exacerbations: mixed -
69% none, 24% one,
7% more than one in the
past year

Atopy: not reported
Multinational

1155 people aged 18-75
years with ACQ score
=>1.5 and receiving a
stable moderate-dose of
ICS plus a LABA for 24
weeks prior to screening

Exacerbations: yes - 21
exacerbation requiring
systemic corticosteroids,
emergency department
visit or hospitalisation in
the past year was an
inclusion criteria.

Atopy: not reported
International

2143 people aged =12
years receiving 2500
mcg budesonide,
fluticasone, or 21000
mcg of any other ICS
per day for at least once
month prior to the study.
Used as-needed
medication on 24 of the
last 7 days of the run-in.

Exacerbations: yes - all
participants had at least
one exacerbation in the
past year

Atopy: not reported
Multinational

37 people with need for
extension of treatment
on the basis of both
symptoms (26 days, =4
nights with symptoms or

30

Outcomes

Severe
asthma
exacerbation
Mortality
Lung function
(FEV1 and
PEF)
Adverse
events
Pneumonia

Severe
asthma
exacerbations
Mortality
Quality of life
Asthma control
Rescue/relieve
r medication
use

Lung function
(FEV1)
Adverse
events

Severe
asthma
exacerbation

Comments

Funded by
Chiesi
Farmaceutici

Supported by
AstraZeneca

Intervention
indirectness
due to the
down-titration
of ICS/LABA
from moderate
to low-dose,
where deemed
appropriate

Supported by
Glaxo
Wellcome

Asthma: evidence reviews for Drug Combinations and Sequencing FINAL (November 2024)



FINAL

Drug Combinations and Sequencing

Study

Wang 2015

(Wang et al.,
2015)

Ye 2015

(Yeetal.,
2015)

Intervention and
comparison

Regular moderate
dose ICS/LABA
(200/50 mcg FP/SAL
twice daily)

12 weeks

Regular moderate
dose ICS/LABA
plus LAMA (50/250
mcg SAL/FP twice
daily plus 18 mcg
TIO once daily)

Regular moderate
dose ICS/LABA
plus montelukast
(50/250 mcg SAL/FP
twice daily plus 10
mg MONT once
daily)

Regular moderate
dose ICS/LABA
(50/500 mcg SAL/FP
twice daily)

12 weeks

Regular low dose
ICS plus
montelukast (400
mcg BUD plus 10 mg
MONT daily)

Regular moderate
dose ICS (800 mcg
BUD per day)

12 months

Population

SABA use) and
pulmonary function
during the last 2 weeks
of the run-in. At entry
receiving 800-1200 mcg
budesonide or 400-500
mcg fluticasone
propionate per day

Exacerbations: not
reported.

Atopy: mixed - 22/37
participants with positive
skin prick test

Norway

94 people with moderate
asthma and daily
symptoms, daily use of
SABA. ACT score 12-
20.

Exacerbations: not
reported

Atopy: not reported
China

140 people aged 60-75
years being treated with
ICS (budesonide 400
pg/day or equivalent) or
a combination of low
dose inhaled
budesonide and LABA
(Seretide 250 ug/day or
equivalent) for over 1
month before
participating in this
study. Did not meet
criteria of GINA-defined
'well controlled asthma'
(symptoms, use of
reliever and lung
function) after 4-week
run-in period.

31

Outcomes

Asthma control
Inflammatory
markers
(FeNo)

Severe
asthma
exacerbation
Asthma control
Lung function
(FEV1 % pred)

Comments
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Drug Combinations and Sequencing

Study

Zangrilli
2011

(Zangrilli et
al., 2011)

Zetterstrom
2001

(Zetterstrom
et al., 2001)

Intervention and
comparison

Regular moderate
dose ICS/LABA
(160/4.5 mcg
BUD/FORM, two
inhalations twice
daily)

Regular moderate
dose ICS (160 mcg
BUD, two inhalations
twice daily)

12 weeks

Regular moderate
dose ICS/LABA
(160/4.5 mcg
BUD/FORM or 200
mcg BUD plus 4.5
mcg FORM, two
inhalations twice
daily)

Regular moderate
dose ICS (200 mcg
BUD, two inhalations
twice daily)

12 weeks

Children aged 5-11 years

Population
Korea

250 Hispanic people
aged =212 years
receiving moderate-high
dose ICS alone or in
combination with a
LABA for 230 days. Day
or nighttime symptom
scores >0 on 23 of 7
consecutive days during
the run-in period.

Exacerbations: not
reported

Atopy: not reported
USA

362 people aged 218
years receiving ICS at a
constant daily dose
=500 mcg for 230 days.
FEV1 50-90% of
predicted.

Exacerbations: not
reported

Atopy: not reported

Multinational

Outcomes Comments

Funded by

Mortality
AstraZeneca

Reliever/rescu
e medication
use

Adverse
events

Funded by
AstraZeneca

Severe
asthma
exacerbation
Reliever/rescu
e medication
use

Lung function
(PEF and
FEV1)
Pneumonia

Table 4: Summary of studies included in the evidence review for children aged 5-11
years

Study

Berger
2010
(Berger et
al., 2010)

Intervention and
comparison

Regular paediatric
high dose
ICS/LABA (160/4.5
mcg BUD/FORM,
two inhalations
twice daily)

Regular paediatric
high dose ICS
(200 mcg BUD, two
inhalations twice
daily)

Population Outcomes Comments
187 children aged  Quality of life Funded by
6-11 years Hospital AstraZeneca
receiving ICS, admissions
either alone orin  (urgent care
addition to other visits)
controller Adverse events
medication :

Pneumonia
Exacerbations:

mixed (treatment
requiring systemic
corticosteroids
within 4 weeks

32
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Intervention and

Study comparison

26 weeks

Bisgaard
2006
(Bisgaard et
al., 2006)

Regular paediatric
moderate dose
ICS (320 mcg BUD
once daily)

Regular paediatric
low dose
ICS/LABA (80/4.5
mcg BUD/FORM
once daily)

Paediatric low
dose
ICS/formoterol
maintenance and
reliever therapy
(MART) (80/4.5
mcg BUD/FORM
once daily plus
additional
inhalations as-
needed)

12 months

Regular paediatric
moderate dose
ICS/LABA (100/50
mcg FP/SAL twice
daily)

de Blic
2009

(de Blic et
al., 2009)

Regular paediatric
high dose ICS
(100 mcg FP, two
inhalations twice
daily)

12 weeks

Population
before screening
or during run-in
was an exclusion
criteria.

Atopy: not
reported

USA

341 children aged
4-11 years
receiving 200-500
mcg ICS per day
with 28 SABA
uses in the last 10
days of the run-in
period

Exacerbations:
Yes — inclusion
criteria was at
least one in past
12 months
Atopy: not
reported

Multinational

321 children aged
4-11 years
receiving 400 mcg
BDP
(beclomethasone
dipropionate) per
day with asthma
that was not
controlled on =2
of 4 weeks of the
run-in period
whilst receiving
100 mcg FP
(fluticasone
propionate)

Exacerbations:
not reported
Atopy: 84% atopic
in ICS/LABA arm,
91% in ICS arm

Europe

33

Outcomes Comments

Severe asthma
exacerbations
Severe
exacerbation rate
Reliever/rescue
medication use
Adverse events
Adrenal
insufficiency
(morning cortisol
<400 nmol/L)
Pneumonia

Funded by
AstraZeneca

Severe asthma
exacerbations

Reliever/rescue
medication use

Lung function
(PEF)
Adverse events

Funded by
GlaxoSmithKline
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Study
Lenney
2013

(Lenney et
al., 2013)

Malone
2005
(Malone et
al., 2005)

Intervention and
comparison

Regular paediatric
moderate dose
ICS (100 mcg FP
twice daily)

Regular paediatric
moderate
ICS/LABA (100/50
mcg FP/SAL twice
daily)

Regular paediatric
moderate dose
ICS with
montelukast (100
mcg FP twice daily
plus 5 mg
montelukast once
daily)

48 weeks

Regular paediatric
moderate dose
ICS/LABA (100/50
mcg FP/SAL twice
daily)

Regular paediatric
moderate dose
ICS (100 mcg FP
twice daily)

12 weeks

Population

63 children aged
6-11 years who
used =7 SABA
inhalations in the
past 7 days and
had asthma
symptoms

Exacerbations:
mixed (patients
included who
have had
exacerbations
(defined as a
short course of
oral
corticosteroids,
and unscheduled
GP or A&E
Department visit
or a hospital
admission within
the previous 6
months)

Atopy: not
reported

UK

203 children aged
4-11 years
receiving ICS with
daytime
symptoms and/or
SABA use on 23
of 7 days on the
run-in period

Exacerbations:
No. History of life-
threatening
asthma;
hospitalization
due to asthma
twice or more in
the previous year
were exclusion
criteria. Patients
were required not
to have used oral
or parenteral
corticosteroids for
at least 1 month
before screening.

Atopy: Not
reported

34

Outcomes
Severe asthma
exacerbations
Quality of life
Hospital
admissions

Lung function
(FEV1 % pred)
Adverse events

Severe asthma
exacerbations

Adverse events
Pneumonia

Comments
Funded by NIHR

Closed early due to
inadequate
recruitment

Downgraded by one
increment due to
population
indirectness —
includes adolescents
as well as children

Funded by
GlaxoSmithKline
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Intervention and

Study comparison

Morice
2008
(Morice et
al., 2008)

Regular paediatric
moderate dose
ICS/LABA (80/4.5
mcg BUD/FORM
via DPI or pMDI
(two study arms
combined for this
review), two
inhalations twice
daily)

Regular paediatric
moderate dose
ICS (100 mcg BUD,
two inhalations
twice daily)

12 weeks

Regular paediatric
moderate dose
ICS/LABA (80/4.5
or 80/2.25 mcg
BUD/FORM, two
inhalations twice
daily)

Pearlman
2017

(Peariman
etal., 2017)

Regular paediatric
moderate dose
ICS (80 mcg BUD,
two inhalations
twice daily)

12 weeks

Vaessen-
Verberne
2010
(Vaessen-
Verberne et
al., 2010)

Regular paediatric
moderate dose
ICS/LABA (50/100
mcg SAL/FP twice
daily)

Population
USA and Canada

622 children aged
6-11 years
currently receiving
regular ICS with
symptoms on 24
of the last 7 days
of the run-in
period and a
morning PEF
<85% of predicted

Exacerbations:
Not reported
Atopy: Not
reported

Multinational

279 children aged
6-12 years
currently receiving
moderate-dose
ICS or ICS/LABA,
and with asthma
symptoms or use
of rescue
medication on at
least 4 of 7
consecutive days
prior to
randomisation

Exacerbations:
Mixed
(hospitalization or
emergency
treatment for
asthma within 6
months before
enrolment was an
exclusion criteria).

Atopy: Not
reported

USA, Mexico,
Panama and
Slovakia

158 children aged
6-16 years
receiving <250
mcg ICS per day
with symptoms
during the 2-week
run-in period

35

Outcomes

Quality of life
Adverse events

Severe asthma
exacerbations

Mortality
Reliever/rescue
medication use
Lung function
(PEF)

Adverse events

Severe asthma
exacerbations
(requiring

hospitalisation or

oral steroids)

Comments

Funded by
AstraZeneca

Funded by
Astrazeneca

Funded by
GlaxoSmithKline
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Intervention and
comparison
Regular paediatric
high dose ICS
(200 mcg FP twice
daily)

Study

26 weeks

Children under 5 years

Population

Exacerbations:
mixed — 70% had
none in the past
year

Atopy: mixed —
60% atopic

The Netherlands

Outcomes

Lung function
(FEV1 % pred
and PEF % pred)

Adverse events

Comments

Table 5: Summary of studies included in the evidence review for children under 5

years

Intervention and
comparison

Regular ICS (44
mcg FP, two
inhalations twice
daily)

Study

Fitzpatrick
2016
(Fitzpatrick
et al., 2016)

As-needed
ICS/SABA (44 mcg
FP plus 90 mcg
salbutamol, two
inhalations as-
needed)

Regular
montelukast (4 mg
montelukast once
daily)

48 weeks

Szefler
2013
(Szefler et
al., 2013)

Regular ICS (500
mcg BUD once
daily)

Regular
montelukast (4 mg
montelukast once
daily)

52 weeks

Population

230 infants aged
12-59 months
who met the
criteria for
requiring step-2
treatment,
currently receiving
intermittent
bronchodilators,
low-dose ICS or
LTRAs with
symptoms 22
days per week
over the past
month

Exacerbations:
mixed — 75% with
an exacerbation
in the past year
Atopy: mixed —
44% positive to
one aeroallergen,
55% with eczema

USA

203 infants aged
2-4 years with
mild persistent
asthma, frequent
wheezing
episodes, regular
symptoms or
frequent SABA
use (use on 23 of
7 days during run-
in)

36

Outcomes
Severe asthma
exacerbations
Hospital
admissions
Pneumonia

Severe asthma
exacerbations

Mortality

Reliever/rescue
medication use

Lung function
(PEF)

Adverse events
Pneumonia

Comments

Funded by the
National Heart Lung
and Blood Institute

Crossover study
design with 16 week
treatment periods
and no washout
between treatments

Funded by
AstraZeneca

Secondary analysis
of 2007 paper
including only those
aged 2-4 years
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Intervention and
Study comparison Population Outcomes Comments

Exacerbations:
not reported
Atopy: not
reported

USA

See Appendix D for full evidence tables.
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1.1.6 Summary of the effectiveness evidence

First add-on treatment for adults and young people 212 years with uncontrolled asthma.

ular low dose ICS/LABA with SABA prn vs regular low dose ICS with SABA prn
Anticipated absolute effects

Table 6: Clinical evidence summary: reg

Ne of participants Certainty of  Relative Risk difference
Outcomes (studies) the evidence effect Risk with Regular  with Regular Comments
Follow-up (C VN )RR CEYRC VI [CS with SABA prn  ICS/LABA with
SABA prn
®O00O
Very low?b¢
8 fewer per
1417 1,000
Severe_asthma (5 RCTs) RR 0.82 (24 fewer to 20  MID clinical importance=30
exacerbations at 3-5 0.46 t 45 1.000 1000. | ision=0.8
ths (final values _ (0.46 to per 1, more) per , imprecision=0.8-
m°|“ < bett ' Follow-up: 12 1.45) 1.25
ower is better) weeks No clinical

difference

Asthma: evidence reviews for Drug Combinations and Sequencing FINAL (November 2024)
38



Anticipated absolute effects

Ne of participants Certainty of  Relative Risk difference
Outcomes (studies) the evidence effect Risk with Regular  with Regular Comments
Follow-up (SLVVU OB CEVZRC VA [CS with SABA prn ICS/LABA with
SABA prn
e0O00O
Very low?®
20 fewer per Al -
MID clinical importance=30

Severe asthma 625 1,000 per 1000, imprecision= OIS;
exacerbations at =6 (2RCTs) RD -0.02 (- e 000 (80 fewer to 30 <80% very serious
months (final values, Follow-up: 24 0.08 to 0.03) pert, more) imprecision, 80-90%- serious

lower is better) weeks' No clinical imprecision, 90% power — no

difference imprecision
1294 :

Severe exacerbation (3 RCTs) GBOOqf Rat0e7r_a;t|o
rate (per patient year, Very low® © 57 to - - MID=0.8-1.25

lower is better) Mean follow-up: 105

29 weeks .05)
1 fewer per
1788 1,000
4 RCT (1 fewer to 1
Mortality (final values, ( s) o000 RD 0.00 (- 1 ver 1.000 fewer) MID clinical importance=1 per
lower is better) Mean follow-up: Very low®?  0.01 to 0.00) per-t, . 1000, imprecision=0.8-1.25
’ linically
15 weeks important benefit
of ICS/LABA
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Anticipated absolute effects

Ne of participants Certainty of  Relative Risk difference
Outcomes (studies) the evidence effect Risk with Regular  with Regular Comments
Follow-up (SLVVU OB CEVZRC VA [CS with SABA prn ICS/LABA with
SABA prn
Asthma control 771 '\?53%75\’52:"{;"
(Asthma Control (1 RCT) . :
Questionnaire-7, scale EBEBOQO - Thi\ggan chgnggse n 0.1 lower) MID=0.5 (established MID)
range 0-6, change Follow-up: 12 ow WD LS A
, No clinical
scores, lower is better) weeks difference
2 fewer per
802 1,000
Hospital admissions at (1 RCT) e000 OR 0.14 (2 fewer to 14 MID clinical importance=30
3-5 months (final Very lowss (0.00 to 2 per 1,000 more) per 1000, imprecision=0.8-
values, lower is better) ~ Follow-up: 12 y 6.92) 1.25
weeks No clinical
difference
2 fewer per
994 1,000
Hospital admissions at (2 RCTs) e000 RR 0.85 (9 fewer to 21 MID clinical importance=30
26 months (final Very lows? (0.26 to 12 per 1,000 more) per 1000, imprecision=0.8-
values, lower is better) Mean follow-up: y 2.77) 1.25
38 weeks No clinical
difference
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Anticipated absolute effects

Relative

Ne of participants Certainty of Risk difference
Outcomes (studies) the evidence ef)fect Risk with Regular  with Regular Comments
Follow-up (SLVVU OB CEVZRC VA [CS with SABA prn ICS/LABA with
SABA prn
1595 MD 0.19 lower
Reliever/rescue c The mean change in  (0.28 lower to
medication use (prfS (5 R TS) @@@O _ reliever/rescue 0.11 Iower) MID=0.81 (established MID)
per day, change Mean follow-up: Moderate?® medication use was - o ’
scores, lower is better) 22 weeks 1.64 No clinical
difference
Reliever/rescue 1937 “?5D885.7h:i;g?1iegrhczr
S o .
med_lcatlon use (6 RCTs) 1100 ) Th? IIEEN % @ 11.61 higher) MID=18.5 (calculated as
(SABA-free days, %, Low" SABA-free days, was median follow-up SD/2)
mixed values, higher is Mean follow-up: 34.9% No clinical P
better) 19 weeks difference
Lung function (FEV/ (72R52'5I'S) ) '\?(I)?O%L?Q?Erhtﬁr
litres, change scores, VGBOOQh - The mean changein  0.21 higher)  \p=0.23 (established MID)
. . Mean follow-up: ery low> FEV1was 0.51 L o
higher is better) ean follow-up No clinical
19 weeks ;
difference
MD 22.5 higher
Lung function (PEF, 2231 The meanlung  (18:91 higherto
L/minute, change (5 RCTs) 1100 function change in  26-08 higher) MID=18.79 (established MID)
scores, higher is Mean follow-up: Low" PEF was 16.2 Clinically ’
better) 20 weeks ’ L/minute

important benefit
for ICS/LABA
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Ne of participants

Outcomes (studies)
Follow-up

Certainty of
the evidence

(GRADE)

Relative

effect

(95% CI)

Anticipated absolute effects

Risk with Regular
ICS with SABA prn ICS/LABA with
SABA prn

Risk difference
with Regular Comments

MD 6.8 higher

; 177 :
Lung function (PEF, % : (3.4 higher to
of predicted, change (1 RCT) @000 The mean ghange " 0.2 higher) MID=5.8 (calculated as mean
scores, higher is Follow-up: 12 Low" rediciedo - follow-up SDs/2)
better) eeke P No clinical
difference
26 fewer per
3192 1,000 o
. (9 RCTs) RR 0.93 (57 fewer to 4 MID clinical importance=100
Ald"ersle e"er.‘tsb(f'trt‘a' @EBOP (0.85 to 377 per 1,000 [ per 1000, imprecision=0.8-
values, lower is better) p1ean follow-up: ow 1.01) 1.25
18 weeks No clinical
difference
2 fewer per
o - 2591 1,000
Pneumgnla (including (3 RCTs) OR 0.97 (17 fewer to 20  MID clinical importance=100
respiratory tract 1000 i -
infecti final val Verv lowack (0.69 to 57 per 1,000 more) per 1000, imprecision=0.8
infections, final values,  \ean follow-up: ery low 1.37) 1.25
lower is better) 25 weeks No clinical
difference

a. Downgraded by one increment due to concems arising from the method of randomisation (method not reported) in the majority of the evidence
b. Downgraded by one increment due to heterogeneity that was unexplained by random effects model
c. Downgraded by two increments due to the 95%Cl overlapping both the upper and lower MID (0.8-1.25)

d. Downgraded by two increments due to concerns arising from the randomisation process (method not reported) and missing outcome data in the majority of the evidence
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e. Downgraded by two increments due to inadequate sample size (power <80%)

f. Downgraded by one increment due to the 95%Cl overlapping the lower MID (0.8-1.25)

g. Downgraded by two increments due to concerns arising from the method of randomisation (method not reported) and deviations from the intended interventions (adherence not reported) in the majority of the evidence

h. Downgraded by two increments due to concerns arising from the randomisation process (method not reported), deviations from the intended interventions (adherence not reported) and/or missing outcome data in the majority of the evidence
i. Downgraded by one increment due to concems arising from missing outcome data

j. Downgraded by one increment due to the 95%Cl overlapping one MID

k. Downgraded by one increment due to the majority of the evidence being for an outcome that is indirectly relevant to that listed in this review protocol

Table 7: Clinical evidence summary: low dose ICS/formoterol maintenance and reliever therapy (MART) vs regular low dose ICS with
SABA prn

Anticipated absolute effects

Ne of participants  Certainty of Relative

Outcomes (studies) the evidence effect Risk with Regular Risk difference Comments

Follow-u GRADE 95% CI . with ICS/form
p ( ) CEVZNO B [CS with SABA prn T

56 fewer per

1,000
1239 (76 fewer to 29
Severe asthma -
exacerbations at 26 (1RCT) ®dO0 RR 0.52 fewer) . UlID el
ths (final val Lowab 03510075 117 per 1,000 importance=30 per 1000,
months (final values, Follow-up: 6-12 ow (03510 0.79) Clinically imprecision=0.8-1.25
lower is better) months important
benefit for
MART
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Anticipated absolute effects

Ne of participants  Certainty of Relative - -
Outcomes (studies) the evidence effect Risk with Regular RI'SIl(l (Iiggte/li:ence Comments
Follow-u GRADE 95% CI . wit orm
p ( ) CEVZNO B [CS with SABA prn MART
697
Severe exacerbation (1 RCT) e Rate ratio
rate (final values, lower Moderate®? 0.24 - - MID=0.8-1.25
is better) Follow-up: 26 (0.20 to 0.27)
weeks
26 fewer per
697 1,000
Hospital admissions (1 RCT) (29 fewer to 7 MID clinical
(final values, lower is Mef,?ffa?ea © Igf tg.(1)075) 29 per 1,000 fewer) importance=30 per 1000,
better) Follow-up: 26 ' ' imprecision=0.8-1.25
weeks No clinical
difference
697 MD 0.34 lower
Reliever/rescue The mean change in  (0.51 lower to
medication use (puffs (1RCT) CIe]@) ) reliever/rescue 0.17 lower) MID=0.81 (established
per day, final values, Follow-up: 26 Moderate® medication use was o MID)
lower is better) weeks 1.48 puffs per day No clinical
difference
Reliever/rescue 697 '\g) 5%19?:3:![?
medication use (1 RCT) The mean change in : ) _
(reliever-free days, %, M%?(Sﬁ%a - reliever-free days was  12-7 higher) MIDgl?c;a/_(Salglg?gd as
final values, higheris ~ Follow-up: 26 45.4% No clinical >
better) weeks difference
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Anticipated absolute effects

Ne of participants  Certainty of Relative - -
Outcomes (studies) the evidence effect Risk with Regular RI'SIl(l ‘Ilgts"’/;ence Comments
Follow-u (GRADE) (95% CI) . wit orm
Y L ICS with SABA prn MART
1239 MD 0.1 higher
; (0.07 higher to
I._ung function (FEV4, (1RCT) $1:]10l0) The mean change in 0.13 higher MID=0.23 (established
litres, change scores - gher)
> . ' Follow-up: 6-12 Low?P FEVswas 0.11 L MID)
higher is better) ollow-up: 6 No clinical
months ,
difference
MD 25 higher
697 (19.4 higher to
; : 30.6 higher)
Lupg funqtlon (PEF, (1 RCT) Yo The mean change in MID=18.79 (established
L/minute, final values, Moderate? - PEF was 345 Clinically MID)
higher is better) Follow-up: 26 L/minute imoortant
weeks por
benefit for
MART
17 fewer per
697 1,000 .
’ MID clinical
Adverse events (final (1 RCT) ®dO0 RR 0.93 249 per 1.000 (72fewerto 52 importance=100 per
values, lower is better)  Eojiow-up: 26 Low?a< (0.71 to 1.21) pert, more) 1000, imprecision=0.8-
weeks No clinical 1.25
difference
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Anticipated absolute effects

Ne of participants  Certainty of Relative

Outcomes (studies) the evidence effect Risk with Regular Ri.Sk difference Comments
Follow-up (GRADE) CEXOVl [CS with SABA prn Vi1 ICS/form
MART
8 fewer per

697 1,000 i
. . ’ MID clinical

Pneumonia (respiratory (1 RCT) (52 fewer to 54 . -

tract infections, final v;eragv%e © lg? tg'$53 4) 158 per 1,000 more) 16%80[::;;(:;22:; 23
values, lower is better) Follow-up: 26 ' ' N o5 '
weeks No clinical .
difference

a. Downgraded by one increment due to concems arising from the randomisation process (method not reported)

b. Downgraded by one increment due to intervention indirectness - evidence from a post-hoc analysis that included studies that treated participants with moderate-dose ICS

c. Downgraded by one increment due to the 95%Cl overlapping the lower MID (0.8-1.25)

d. Downgraded by one increment due to the outcome reported in the paper not being directly relevant to the outcome listed in this review protocol (respiratory tract infections reported, not pneumonia events)

e. Downgraded by two increments due to the 95%Cl overlapping both MIDs (0.8-1.25)
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Table 8: Clinical evidence summary: low dose ICS/Formoterol maintenance and reliever therapy (MART) vs regular low dose ICS/LABA
with SABA prn

Anticipated absolute effects

JYQ.Of Certainty of Relative Risk with Risk
participants q
3 the evidence  effect Regular difference Comments
(studies) o g
Follow-up (VI BESZRC VR [CS/LABA with with ICS/form

SABA prn MART

Outcomes

72 fewer per

1,000 o
4336 (89 fewerto 52 MID clinical
Severe asthma exacerbations at 26 (2 RCTs) eee0 ?ORS%.?Z 217 per 1,000 fewer) |mporta1r(1)c6%—30 per
months (final values, lower is better) Follow-up: 12 Moderate 0.76) Clinically imprecision=0.8-
months important 1.25
benefit for
MART
4336 Rate ratio
Severe exacerbation rate (per patient (2 RCTs) SL]@) 0.62 _
. a - - MID=0.8-1.25
year, lower is better) Follow-up: 12 Moderate (0.55to
months 0.70)
0 fewer per
2091 1,000 MID clinical
(1 RCT) 000 RR 0.99 (1 fewer to 14  importance=1 per
Mortality (final values, lower is better) Very lowbe (0.06 to 1 per 1,000 more) 1000,
Follow-up: 12 y 15.86) imprecision=0.8-
months No clinical 1.25
difference
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Anticipated absolute effects

Ne of . .
T A Certainty of Relative Risk with Risk
Outcomes (studies) the evidence  effect Regular difference Comments
Follow-up (ELV VDB CEVRCVN ICS/LABA with with ICS/form
SABA prn MART
1888 MD 0.14 lower
.19 lower to
Asthma control (Asthma Control (2 RCTs) (0 _
Questionnaire, scale range: 0-6, final EBEBEBOa - The mean ACQ 0.1 lower) MID=0.5
| | is bett Follow-up: 12 Moderate score was 1.29 (established MID)
values, lower is better) monthé No clinical
difference
21 fewer per
2091 1,000 _ MID clinical
Hospital admissions at 26 months (final (1RCT) 00 ?OR#?S 39/ 0er 1.000 (26 ffewer to 11 Importa;r(m)c(;)eo—30 per
values, lower is better) Follow-up: 12  Moderate® ' per-t, ewer) : Do
ollow-up: 0.65) imprecision=0.8-
months No clinical 1.25
difference
4336 MD 0.22 lower
2 RCT The mean change (0.28 lower to
Reliever/rescue medication use (puffs per ( s) @) ) in reliever/rescue  0.15 lower) MID=0.81
day, change scores, lower is better) Follow-up: 12 Moderate? use was -0.90 o (established MID)
months puffs per day No clinical
difference
2060 MD 4.4 higher
Reliever/rescue medication use (reliever- (1 RCT) 6060 The mean change (1.6 higher to MID=16.2
free days, %, change scores, higher is Moderate® - in reliever-free 7.2 higher) (calculated as
better) Follow-up: 12 days was 37.2%  No clinical follow-up SD/2)
months :
difference
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Ne of

Anticipated absolute effects

Relative

A Certainty of Risk with Risk
Outcomes P i::;c:lli);l)lts the evidence ef)fect Regular difference Comments
O S OB RC ]  ICS/LABA with  with ICS/form
SABA prn MART
MD 0.06
4336 higher
Lung function (FEV4, litres, change (2RCTs) ®000 ) T:?:En\?au::?)ng: (0.04 higher to MID=0.23
scores, higher is better) Follow-up: 12 Moderate® : e 0.08 higher) (gstablished MID)
months No clinical
difference
MD 6.75
4336 higher
Lung function (PEF, litres per minute, (2 RCTs) eee0 The mean change  (4.28 hlgher to MID=18.79
. A a - in PEF was 14.7  9.21 higher) !
change scores, higher is better) Follow-up: 12 Moderate L/minute (established MID)
months No clinical
difference
0 fewer per
2091 1,000 _ MID clinical
Adverse events (final values, lower is (1RCT) ®000 RR 1.00 (40 fewer to 40 importance=100 per
better) Moderate® (0.93 to 575 per 1,000 more) 1000,
Follow-up: 12 1.07) imprecision=0.8-
months No clinical 1.25
difference

a. Downgraded by one increment due to concems arising from the randomisation process (method not reported) in the majority of the evidence

b. Downgraded by one increment due to concerns arising from deviations from the intended interventions (adherence to study treatments not reported) in the majority of the evidence

c. Downgraded by two increments due to the 95%Cl overlapping both the upper and lower MID (0.8-1.25)
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Further step-up treatment for adults and young people 212 years with uncontrolled asthma.
Table 8 Clinical evidence summary: ICS/formoterol maintenance and reliever therapy (MART) vs regular moderate/high dose ICS/LABA

with SABA prn

Ne of participants Certainty of the

Anticipated absolute effects

Relative

Outcomes (studies) evidence effect Risk with Risk difference Comments
Follow-up (GRADE) (95% CI) ICS/LABA with with ICS/form
SABA prn MART
35 fewer per
S o 8148 1,000
evere asthma (47 fewer to 21 _
exacerbations at 26 (5RCTs) e ]@) Peto OR 0.72 e . MID _Cllnlcal
, a 140 per 1,000 importance=30 per 1000,
months (final values,  pean follow-up: 35 Moderate (0.63 t0 0.83) . sion=0 8-1.25
lower is better) weeks Clinically Imprecision=9.e-1.
important benefit
for MART
_ 6069 ]
Sevgre exacerbation (4 RCTs) Y e Rate ratio B
rate (final values, lower Moderate? 0.70 - - MID=0.8-1.25
is better) Mean follow-up: 7.5 (0.61t0 0.81)
months
1 fewer per
8212 1,000
o (5 RCTSs) (1fewerto 1 \p clinical importance=1
Mortality (final values, 1:100) RD 0.00 1 per 1,000 fewer) per 1000
. b _ ’ ’
lower is better) Mean foIIO\l/(v-up: 36 Low (0.00-0.00 Clinically imprecision=0.8-1.25
weexs important benefit
for MART?
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Ne of participants

Outcomes (studies)

Follow-up

Quality of life (Asthma

Certainty of the
evidence
(GRADE)

Anticipated absolute effects

Relative
effect
(95% CI)

Risk with Risk difference
ICS/LABA with with ICS/form
SABA prn MART

Comments

MD 0.03 higher

Quality of Life 12|;‘(‘:3T (0.06 lower to
Questionnaire with ( ) o000 The mean change  0.12 higher) MID= 0.5 (established
standard activities, scale Follow-up: 24 Very low®? in AQLQ was 0.57 o MID)
range: 1-7, change weeks. No clinical
scores, higher is better) difference
Asthma control (Asthma 4750 MD 0.05 lower
Control Questionnaire, (3RCTs) OODD ] The mean AcQ  (0-09lowerto 0)  yp= g 5 (established
scale range: 1-6, final  \1aan follow-up: 34 High score was 1.30 No clinical MID)
values, lower is better) weeks ’ T —
16 fewer per
2579 1,000
Hospital admissions at (2 RCTs) (25 fewer to 0 MID clinical
>6 months (final values, M%?f?act)ea o §§t2'3799> 54 per 1,000 " importance=30 per 1000,
lower is better) Mean follow-up: 25 ' ' imprecision=0.8-1.25
weeks No clinical
difference
4642 MD 0.51 lower
Reliever/rescue (1.14 lower to
medication use (puffs (4 RCTs) o000 ) Tgf Tn?f‘:n relgdmaber 0.11 higher) MID= 0.81 (established
per day, final values,  pjean follow-up: 45 Very low® pwasps 6 y o MID)
lower is better) weeks . No clinical
difference
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Anticipated absolute effects

Ne of participants Certainty of the  Relative

Outcomes (studies) evidence effect Risk with Risk difference Comments
Follow-up (GRADE) (95% CI) ICSS/XBA:A with W“‘;}ﬁf{{"”“
prn
2143 MD 0.03 higher
Lung function (FEV4, (1 RCT) The mean change (0 to 0.06 higher) - ;
higher is better) Follow-up: 52 ety low L No clinical )
weeks difference
303 MD 3 higher
Lung function (FEV1, % 1RCT The mean FEV,  (1.43lowerto
of predicted, final values ( ) @OOOh - was 84.1% of 7.43 higher) MID=9.85 (calculated as
H H 97 - .
higher is better) Follow-up: 24 Very low predicted - baseline SD/2)
weeks No clinical
difference
MD 0.8 lower
2304
i (4.4 lower to 2.8
Lung function (PEF, (1RCT) DODD The mean PEF higher) MID= 18.79 (established
litres per minute, final High - was 359.4 L/min MID)
values, higher is better) FO"\C’)VV(;/'GT(Z: 26 ' No clinical
difference
7 fewer per
4447 1,000 .
) (2 RCTs) (30 fewer to 15 MID clinical
A?versle eventsb(fltrt]al GBE'? G?]@ 0 ggto'?-,% 247 per 1,000 more) importance=100 per 1000,
values, lower s better) - njean follow-up: 39 '9 (0.88 to 1.06) imprecision=0.8-1.25
weeks No clinical
difference

a. Downgraded by one increment due to the 95%Cl overlapping one MID (0.8-1.25)
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b. Downgraded by two increments: optimal information size<80% using https://www.stat.ubc.ca/~rollin/stats/ssize/b2.html

c. Downgraded by two increments due to high risk of bias (up/down titration allowed at week 4 onwards plus addition of other asthma controller medication was allowed and study was open-label; deviation from inclusion criteria (inclusion of people
with higher and lower FEV1 than pre-scpecified))

d. Downgraded by one increment due to intervention indirectness - ICS dose could be down-titrated to low-dose rather than moderate-dose at investigators discretion

e. Downgraded by two increments due to substantial heterogeneity not explained by subgroup analysis or random effects model (I sq.=97%)

f. Downgraded by one increment due to the 95%CI overlapping one MID

g. Downgraded by two increments due to concerns arising from deviations from the intended interventions (unbalanced use of oral prednisolone between study arms and no adherence monitoring for maintenance therapy included)

h. Downgraded by one increment due to population indirectness (15% of participants did not have asthma that was uncontrolled at screening)

Table 9 Clinical evidence summary: ICS/formoterol maintenance and reliever therapy (MART) vs regular moderate/high dose ICS with
SABA prn

Anticipated absolute effects

Ne of participants  Certainty of Relative

Outcomes (studies) the evidence effect Risk with ICS with  Risk difference Comments
Follow-up (GRADE) (95% CI) SABA with SABA  with ICS/form

prn MART

81 fewer per

1,000
3737 (96 fewer to 60
Severe asthma -
exacerbations at 26 (2RCTs) 1 1]0) RR 0.61 fewer) . MID clinical
ths (final val Moderate? 053 t0 0.71 233 per 1,000 importance=30 per 1000,
months (final values, Follow-up: 52 oderate®  (0.53100.71) Clinically imprecision=0.8-1.25
lower is better) weeks important
benefit for
MART
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Anticipated absolute effects

Ne of participants  Certainty of Relative - - - - -
Outcomes (studies) the evidence effect Risk with ICS with  Risk difference Comments
Follow-up (GRADE) (95% CI) SABA with SABA  with ICS/form
prn MART
_ 1890 _
Sevgre exacerbation (1 RCT) Y e Rate ratio B
rate (final values, lower Moderate? 0.57 - - MID=0.8-1.25
is better) Follow-up: 52 (0.48 to 0.68)
weeks
1 fewer per
1,000
1890 (2 fewer to 10 o
Mortality (final values, (1RCT) e000 RR 0.50 more) il
| ‘s bett Very lowa? 0.05 to 5.48 2 per 1,000 importance=1 per 1000,
ower is better) Follow-up: 52 ry low (0.05 t0 5.48) Clinically imprecision=0.8-1.25
weeks important
benefit for
MART?
Reliever/rescue 1847 ?g%? -I?)\:voev:te(;
" gﬁﬂgaé'zgxsjs . (1RCT) 000 The mean number of .23 lower) ~ MID= 0.81 (established
ouffs per day, final Follow-up: 24 Very low® puffs per day was 0.84 No clinical MID)
values, lower is better) weeks difference
Reliever/rescue 1847 ('g"g Ig'\;lv Zrlf[’:’g';
medication use (1 RCT) The mean number of : : _ .
(nighttime SABA use, VGZO%VSB,(, - puffs per night was lower) = O.SRM(S?tabllshed
puffs per night, final Follow-up: 24 Y 0.37 No clinical
values, lower is better) weeks difference
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Anticipated absolute effects

Ne of participants  Certainty of Relative - - - - -
Outcomes (studies) the evidence effect Risk with ICS with  Risk difference Comments
Follow-up (GRADE) (95% CI) SABA with SABA  with ICS/form
prn MART
Reliever/rescue 1890 '\(A8D21k?ighk1ig:1:)r
medication use (% The mean percentage :
SAIIBA-il’reeuda Ss o (1 RCT) EY-YNe, ] e A-Ff)ree daysg 13.8 higher) MID=15.52 (calculated as
ys, . Moderate?® final SD/2)
change scores, higher Follow-up: 52 was 34.0 No clinical
is better) weeks difference
1847 MD 0.1 higher
: (0.05 higher to
Lung function (FEV4, (1 RCT) o000 The mean changein .15 higher MID= 0.23 (established
litres, change scores - gher)
> , ’ Follow-up: 24 Very low®? FEVswas 2.43 L MID)
higher is better) ollow-up: No clinical
weeks i
difference
MD 18.86
higher
_ 3741 (15.76 higher to
i i‘;gzté"ens(;'fgs (2RCTs) 800 ] The mean PEF was ~ 21-96 higher)  yp-1g 79 (established
hig}her is better) " Mean follow-up: 38 Low=* 343.75 L/min Clinically MID)
weeks important
benefit for
MART
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Anticipated absolute effects

Ne of participants  Certainty of Relative

Outcomes (studies) the evidence effect Risk with ICS with  Risk difference Comments
Follow-up (GRADE) (95% CI) SABA with SABA  with ICS/form

prn MART

23 fewer per
3737 1,000

MID clinical
Adverse events (final (2 RCTs) ®900 RR 0.96 568 per 1.000 (51 fewerto 11 i 5ortance=100 per
values, lower is better) \ean follow-up: 38~ Moderate®  (0.91to 1.02) STl ) 1000, imprecision=0.8-
weeks No clinical 1.25
difference

26 fewer per

1847 1,000 MID clinical
Pneumonia (final (1RCT) 10]0l@) RR 0.87 197 per 1.000 (65fewerto 12 iy nortance=100 per
values, lower is better)  Fojiow-up: 24 Very lowd™s  (0.72 to 1.06) pert, more) 1000, imprecision=0.8-
weeks No clinical 1.25
difference

a. Downgraded by one increment due to concems arising from deviations from the intended intervention (397 protocol deviations in 309 participants)
b. Downgraded by two increments due to the 95%Cl overlapping both MIDs (0.8-1.25)

c. Downgraded by two increments due to concerns arising from the randomisation method (not reported), deviations from the intended interventions (85% adherence to maintenance medication) and missing outcome data (attrition rates not
reported)

d. Downgraded by one increment due to population indirectness (12% of participants were aged 4-11 years)
e. Downgraded by one increment due to the 95%Cl overlapping one MID (published MID=18.79 L/min)

f. Downgraded by two increments due to concems arising from the randomisation process (method not reported), deviations from the intended intervention (85% adherence to maintenance medication) and missing outcome data (dropout rate not
reported)

g. Downgraded by one increment due to the 95%Cl overlapping one MID (0.8-1.25)
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Table 10 Clinical evidence summary: Regular moderate/high dose ICS/LABA with SABA prn vs regular low/moderate dose ICS/LABA
plus montelukast with SABA prn

Anticipated absolute effects

Ne of participants Certainty of the  Relative

Outcomes (studies) evidence effect Risk with R AR e
Follow-up (GRADE) (95% CI) ICS/LABA plllS with ICS/LABA Comments
montelukast
MD 1.38 higher
Asthma control (Asthma 61 (1.16 higher to 1.6
Control Test, scale range: 5- (1 RCT) 1:]100) i The mean ACT higher) MID=3
25, final values, higher is Low? score was 23.5 (established MID)
better) Follow-up: 12 weeks No clinical
difference
MD 6.75 lower
61 (10.25 lower to -
Inflammatory markers MID=11.35
(FeNO, ppb, final values, (1RCT) @anbo ; The mean Fero 3.25 lower) (calculated as
lower is better) . ow was 113 pp P baseline SD/2)
Follow-up: 12 weeks No clinical
difference

a. Downgraded by two increments due to concerns arising from the randomisation process (method not reported), deviations from the intended intervention (open label study with no information on switching between study arms, adherence to
maintenance therapy or co-interventions), measurement of the outcome (subjective outcome measure with knowledge of the intervention received) and selection of the reported result (inadequate information on analysis method used)

b. Downgraded by two increments due to concerns arising from the randomisation process (method not reported), deviations from the intended intervention (open label study with no information on switching between study arms, adherence to
maintenance therapy or co-interventions) and selection of the reported result (inadequate information on analysis method used)

Table 11 Clinical evidence summary: Regular low/moderate dose ICS/LABA plus LAMA with SABA prn vs regular moderate/high dose
ICS/LABA with SABA prn
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Anticipated absolute effects Comments

NQ.Of Certainty of Relative Risk

Outcomes participants . ' idence  effect Risk with difference
(studies) (GRADE)  (95% CI) ICS/LABA plus with

Follow-up LAMA ICS/LABA

with SABA

20 fewer per

3625 1,000 MID clinical
Severe asthma exacerbations at =6 (2 RCTs) o000 '?OR7(;'?§ e (42 I:Te]\évreer)to 4 |mporta1r(1)%eo=30 per
. . a,b . y y
months (final values, lower is better) Follow-up: 52 Very low 1.02) imprecision=0.8-
weeks No clinical 1.25
difference
1 fewer per
1,000 -
5249 (2 fewer to 3 . MID clinical
(3 RCTs) ®000 OR 0.63 more) importance=1 per
Mortality (final values, lower is better) Verv lowacd (0.21 to 3 per 1,000 1000,
Mean follow-up; V€Y 10OW 1.87) Clinically imprecision=0.8-
43 weeks important 1.25
benefit of
ICS/LABA
MD 0.01 lower

The mean change
d (0.08 lower to

. . . . 2475 , ¢
Quality of life (Asthma Quality of Life in Asthma Quality g _
Questionnaire, scale range 1-7, change (1RCT) ®e00 - of Life 0.06 higher) (esta'\tgllligt:gchlD)

_ . a
scores, higher is better) FO"SVVgeT(Z' 52 Low Questionnaire No clinical
score was 0.83 difference
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Anticipated absolute effects Comments
arg‘iiogn & Certainty of Relative i i ) Risk
Outcomes p p the evidence effect Risk with difference
(studies) (GRADE)  (95% CI) ICS/LABA plus with
Follow-up LAMA ICS/LABA
with SABA
MD 0.44 lower
Asthma control (Asthma Control Test (1 S%T) The mean Asthma (0-81 lower to .
scale range: 5-25, final values, higher is EBEBOaO - Control Test score  0-07 lower)  MID=3 (established
bett Follow-up: 24 Low 24.0 MID)
etter) weeke WAL No clinical
difference
2475 H A MD 0.05 lower
€ mean change (0.16 lower to
Reliever/rescue medication use (puffs per (1RCT) edO0O ) in daily reliever 0.06 higher) MID=0.81 puffs/day
day, change scores, lower is better) Follow-up: 52 Low? use was 0.90 - (established MID)
weeks puffs per day NF) clinical
difference
MD 0.11
2475 higher
Reliever/rescue medication use (SABA- (1 RCT) o000 The mean % of  (2.47 lower to MID=16.36
free days, %, change scores, higher is Low? - SABA-free days  2.69 higher) (calculated as final
better) Follow-up: 52 was 23.35% SD/2)
weeks No clinical
difference
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Anticipated absolute effects Comments

ari:‘iiofm & Certainty of Relative i i ) Risk
Outcomes P p the evidence effect Risk with difference
(studies) (GRADE)  (95% CI) ICS/LABA plus with
Follow-up LAMA ICS/LABA
with SABA
MD 58 higher
(99.75 higher
1149 to 16.25
Lung function (FEV4, mL, change scores, (1RCT) ®000 U et @ iEnge higher) MID=0.23 L (23 mL)
. . o - in FEV1 was 127 .
higher is better) Follow-up: 26 Moderate mL Clinically (established MID)
weeks important
benefit of
ICS/LABA
1149 MD 8.4 higher
(13.21 higher
Lung function (PEF, L/min, change (1RCT) 2000 The mean change , '3 59 higher) MID=18.79 L/min
: . - in PEF was -3.1 g .
scores, higher is better) Follow-up: 26 Moderate® L/mi (established MID)
weeke min No clinical
difference
0 fewer per
5249 1,000 _ MID clinical
Adverse events (final values, lower is (3 RCTs) 1:10]0) R0R917.00 201 1,000 (21 fewer to 28 |mporta1n 886 1=
better) . Lowe (0.97 10 pert, more) : Do
Mean follow-up: 1.04) imprecision=0.8-
43 weeks No clinical 1.25
difference
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Anticipated absolute effects Comments

ari:‘iiofm & Certainty of Relative i i ) Risk
Outcomes P p the evidence effect Risk with difference
(studies) (GRADE)  (95% CI) ICS/LABA plus with
Follow-up LAMA ICS/LABA
with SABA
9 fewer per
5249 1,000 MID clinical
(3 RCTs) (9 fewerto 9 importance=100 per
Pneumonia (final values, lower is better) V%P%vgg estirr]r?;ble 9 per 1,000 fewer) 1000,
Mean follow-up: y imprecision=0.8-
43 weeks No clinical 1.25
difference
MD 15.63
higher
(10.89 higher
63 to 20.37
Inflammatory markers (FeNO, ppb, final (1RCT) eO00 The mean FeNO higher) (c“gllng;t?égis
H a,h -
values, lower is better) Follow-up: 24 Very low was 14.37 ppb Clinically baseline SD/2)
weeks important
benefit of
ICS/LABA plus
LAMA

a. Downgraded by two increments due to concerns arising from deviations from the intended intervention (no adherence monitoring included) and missing outcome data (12% missing data with reasons for discontinuation related to participant's
health status)

b. Downgraded by one increment due to the 95%Cl overlapping one MID (0.8-1.25)
c. Downgraded by one increment due to visual assessment of heterogeneity
d. Downgraded by two increments due to the 95%CI overlapping both MIDs (0.8-1.25)

e. Downgraded by one increment due to concems arising from deviations from the intended intervention (no adherence monitoring included)
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f. Downgraded by one increment due to moderate heterogeneity (1.sq=49%)
g. Downgraded by two increments due to inadequate power (6%)

h. Downgraded by one increment due to the 95%Cl overlapping one MID

Table 12 Clinical evidence summary: Regular moderate/high dose ICS/LABA with SABA prn vs regular moderate/high dose ICS with
SABA prn

Ne of Anticipated absolute effects
participants

Certainty of Relative

the evidence effect Risk difference Comments
(GRADE) (95% CI) Risk with regular ICS  with regular

ICS/LABA

Outcomes k)

Follow-up

10 fewer per

Severe asthma 3728 1,000 MID clinical
exacerbations at 3-5 (10 RCTs) o000 RR 0.73 35 per 1.000 (17 fewer to 1 importance=30 per
months (final values, Follow-up: 12 Very low?®¢  (0.51 to 1.04) per i, more) 1000, imprecision=0.8-

lower is better) weeks No clinical 1.25

difference

47 fewer per

1,000
Severe asthma 8067 Peto OR (62 fewer to 30 MID clinical
exacerbations at 26 (10 RCTs) ®dO0 e(;om 179 per 1.000 fewer) importance=30 per
months (final values, Mean follow-up: Low? (0.61 ’.co 0.80) pert, Clinically 1000, imprecision=0.8-
lower is better) 45 weeks important L
benefit for
ICS/LABA
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Ne of Anticipated absolute effects
ar ti;i ants Certainty of Relative - -
Outcomes p P the evidence effect Risk difference Comments
(studies) (GRADE) (95% CI) Risk with regular ICS  with regular
Follow-up ICS/LABA
. 4514 _
Sev_ere exacerbation rate (5 RCTs) o000 Rate ratio B
(final values, lower is LowPd 0.74 - - MID=0.8-1.25
better) Mean follow-up: (0.65 to 0.84)
52 weeks
1 fewer per
1,000
9508 (1 fewer to 1 MID clinical
Mortality (final values, (14 RCTs) eO00O t estimabl 1 ver 1.000 fewer) importance=1 per
lower is better) . Verylower Notestimable per -1, . 1000, imprecision=0.8-
Mean follow-up: Clinically c
33 weeks important 1.25
benefit for
ICS/LABA
Quality of life (Asthma 4521 '\?5)0% 1h‘itg?1i§rht§r
Qu_allty C.)f Life (7 RCTs) ©1100) The mean AQLQ score d_z1 higher) MID= 0.5 (established
Questionnaire, scale Lows -
Cq. Mean follow-up: ow was 0.77 o MID)
range: 1-7, change ean Tollow-up No clinical
scores, higher is better) 19 weeks difference
2892 MD 0.88 higher
Asthma control (Asthma 6 RCT (0.6 higher to
Control Test, scale range: ( s) @@OhO ) The mean ACT score 1.16 higher) MID=3 (established
5-25, mixed values . Low! was 18.59 MID)
’ ’ M follow-up: -
higher is better) S weoks No clinical
difference
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Ne of Anticipated absolute effects
ar ti;i ants Certainty of Relative - -
Outcomes P P the evidence effect Risk difference Comments
(studies) (GRADE) (95% CI) Risk with regular ICS  with regular
Follow-up ICS/LABA
1373 MD 0.23 lower
Asthma control (Asthma (0.3 lower to
control questionnaire-7, (1RCT) OODD ) The mean change in 0.16 lower) MID=0.5 (established
scale range: 0-6, change Follow-up: 21 High ACQ score was -0.32 o MID)
scores, lower is better) monthé No clinical
difference
5 fewer per
2522 1,000 .
. _ ’ MID clinical
Hospital admissions at =6 (2 RCTs) o000 RR 0.46 (9 fewer to 18 importance=30 per
months (final values, Very lowsii  (0.07 to 2.84) (EEp more) 1000, imprecision=0.8-
lower is better) Follow-up: 52 ' ' " 425 .
weeks No clinical .
difference
2402 MD 0.49 lower
Reliever/rescue . (0.62 lower to
medication use (puffs per (8 RCTs) 12]10@) i r;ri]eevrenref:ecxgggg '.;]7 0.36 lower)  MID=0.81 (established
day, change scores, A Low" ’ MID)
. Mean follow-up: puffs per day -
lower is better) 17 weeks No clinical
difference
SMD 0.28 SD
Reliever/rescue 3556 higher
medication use (reliever (9 RCTs) (0.17 higher to =
MID= 0.5 (standard
free days or % of days, ﬁg%\%i - - 0.38 higher) MII(D)
change scores, higheris Mean follow-up:
better) 22 weeks No clinical
difference
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Ne of Anticipated absolute effects
Certainty of Relative

Outcomes p art1c1Pants the evidence effect Risk difference Comments
(studies) (GRADE) (DA Risk with regular ICS  with regular
Follow-up ICS/LABA
1791 MD 0.11 higher
. (0.09 higher to
Lung function (FEV4, (12 RCTs) eO00 The mean FEVswas 2.35 .12 higher) MID= 0.23 (established
litres, mixed values, Verv low? - L gher) MID
higher is better) Mean follow-up: ery fow No clinical )
28 weeks o omied
difference
1752 MD 0.38 higher
. o (0to 0.76
Lu:fgpfruergi:gg:j (lr:nEn\(gd Yo (6 RCTs) ®0O00 The mean FEV; was higher) MID=3.33 (calculated
, Kl - i i
values, higher is better) ~Mean follow-up: Very low 68.66% of predicted No clinical 26 EEae SLE),
28 weeks difference
MD 24.31
higher
. 5941 (19.83 higher to
ungturcion GEF. (18RO 9000 TememeErwas  B7N0)  wip-rars
higl,wer is better) , Mean follow-up: Very low* 370.35 L/min Clinically (established MID)
24 weeks important
benefit for
ICS/LABA
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Ne of Anticipated absolute effects
Certainty of Relative

participants

Outcomes . the evidence effect Risk difference Comments
(studies) (GRADE) (95% CI) Risk with regular ICS  with regular
Follow-up ICS/LABA
17 fewer per
10713 il MID clinical
Adverse events (final (16 RCTs) ®000 RR 0.97 572 per 1,000 (34 ]lc‘ewer 00 importance=100 per
values, lower is better)  \ean follow-up: ~ Moderate™  (0.94 to 1.00) ’ T, 1000, imp1re205ision=0.8-
30 weeks No clinical .
difference
10 more per
Pneumonia (including 7399 1,000 MID clinical
respiratory tract (11 RCTs) o000 RD -0.01 (- 26 per 1.000 (0fewerto 20 jmportance=100 per
infections, final values,  pean follow-up: ~ VerY lows  0.02to 0.00) per-, more) 1000, imprecision=0.8-
lower is better) 32 weeks No clinical 1.25
difference
MD 16.86
; - 201 higher
Adrenal insufficiency . :
(cortisol/creatinine ratio, (1RCT) 1000 The mean change in  (7.37 higherto  \ip=17.03 (calculated
h I ) Verv low' - cortisol/creatinine ratio - 26.35 higher) final SD/2
change scores, lower is Follow-up: 12 ery low 13.38 as fina )
better) weeks No clinical
difference
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Outcomes

Ne of
participants

(studies)
Follow-up

Anticipated absolute effects
Certainty of Relative

the evidence effect Risk difference Comments
(GRADE) (95% CI) Risk with regular ICS  with regular
ICS/LABA

MD 0.2 higher
(0.02 higher to

Adrenal insufficiency 1 ER)’Z)T 0.38 higher)
(serum cortisol, 0-24h ( ) ®000 ] The mean change in - MID=0.175 (calculated
AUC, change scores, Follow-up: 12 Very low'® serum cortisol was 0.8 'C"m?ta”yt as final SD/2)
higher is better) weeks tl)mpof'tafn
enefit for
ICS/LABA
12 fewer per
; o 162 1,000 .
Adrenal insufficienc ’ MID clinical
(morning cortisol <5y (1RCT) eO00O RR 0.50 25 ver 1.000 (23 fewert0 109 jhortance=100 per
mcg/dL, final values, Follow-up: 12 Verylow”  (0.05t05.41) P T TN} 1000, imprecision=0.8-
lower is better) weeks No clinical 1.25
difference

a. Downgraded by two increments because the majority of evidence is at high risk of bias (no adherence monitoring reported or low; randomisation method not reported; high dropout rate with no information on rates per group or reasons for
discontinuation or reasons for discontinuation related to participant's health status).

b. Downgraded by one increment because 95% Cl crosses one MID (0.8-1.25)

c. Asymmetry detected in funnel plot suggests publication bias.

d. Downgraded by one increment due concems about risk of bias in the majority of studies due to deviations from the intended interventions (no information on adherence to interventions)

e. Downgraded by one increment due to some concerns about risk of bias in the majority of studies (due to no adherence monitoring; unclear information about randomisation and high dropout rate with reasons for discontinuation related to

participant's health status)

f. Downgraded by two increments: optimal information size<80% using https://www.stat.ubc.ca/~rollin/stats/ssize/b2.html

g. Downgraded by two increments because the majority of evidence is at high risk of bias (Adherence not reported or low; high dropout rate and reasons for discontinuation related to participant's health status

h. Downgraded by two increments because the majority of evidence is at high risk of bias (Adherence not reported or low; high dropout rate and reasons for discontinuation related to participant's health status; randomisation method not reported)
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i. Downgraded by one increment due to unexplained heterogeneity
j. Downgraded by two increments because 95% Cl crosses both MIDs (0.8-1.25)

k. Downgrade by two increments because the majority of evidence is at high risk of bias (randomisation method not reported; includes an unblinded trial with no information on switching between groups or co-interventions; adherence not reported
or 86.7%; high dropout rate with reasons related to participant's health status or no information of rates per study arm.

. Downgraded by one increment because 95%cl crosses one MID (calculated as baseline SD (of intervention + control groups/2)/2=0.5)

m. Downgraded by one increment due to some concerns about risk of bias in the majority of studies (due to no adherence monitoring; lack of information about randomisation and high dropout rate with reasons for discontinuation related to
participant's health status )

n. Downgraded by two increments because the study is at high risk of bias (randomisation method not reported and no adherence monitoring)
0. Downgraded by two increments because the study was at high risk of bias (randomisation method not reported and no information on dropout rate from 15% subset of participants who had cortisol measured)

p. Downgraded by two increments because the study was at high risk of bias (randomisation method not reported, 22% missing data, 11% difference in missing data rates between study arms and reasons for discontinuation related to participant's
health status)

Table 13 Clinical evidence summary: Regular moderate/high dose ICS/LABA with SABA prn vs regular low/moderate dose ICS plus
montelukast with SABA prn

Anticipated absolute effects

Ne of participants  Certainty of Relative

Outcomes (studies) the evidence effect Risk with regular  Risk difference
Follow-up (GRADE) (95% CI) ICS plus with regular Comments
montelukast ICS/LABA
948 6 more per 1,000 MID clinical
Severe_asthma (1 RCT) (17 fewer to 46  importance=30 per 1000,
exacerbations at 3-5 o000 RR 1.12 49 per 1,000 more) imprecision=0.8-1.25
months (final values, Follow-up: 12 Very low?®¢  (0.65 to 1.94) ’ o
lower is better) weeks. No clinical
difference
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Anticipated absolute effects

Ne of participants  Certainty of Relative - - - -
Outcomes (studies) the evidence effect Risk with regular  Risk difference
Follow-up (GRADE) (95% CI) ICS plus with regular Comments
montelukast ICS/LABA
948
Severe exacerbation (1 RCT) Rate ratio
rate (final values, lower qugv%C 1.12 - - MID=0.8-1.25
is better) Follow-up: 12 Y (0.64 to 1.93)
weeks
0 fewer per MID clinical
361 1,000 importance=1 per 1000,
Mortality (final values (1 RCT) o000 RD 0.00 (10 fewerto 10  imprecision=0.8-1.25
\ ’ Sef (-0.01 to 0 per 1,000 more)
lower is better) Follow-up: 104 Very low®® 0.01)
weeks No clinical
difference
Quality of life (Asthma 350 MD 0.01 lower
Quality of Life (1 RCT) Th AQL {2 e MID=0.5 blished
Questionnaire, scale ®000 - e mean AQLQ 0.22 higher) =0.5 (establishe
. . Very low®9 score was 5.43 MID)
range 1-7, mixed Follow-up: 104 No clinical
values, higher is better) weeks difference
330 MD 0.01 lower
: . i (0.07 lower to
Quality of ||f_e (EQ .5D’ (1 RCT) o000 The mean EQ-5D 0.05 higher MID=0.03 (established
scale range: 0-1, final - gher)
AN Follow-up: 104 Very lowe9oh score was 0.807 MID)
values, higher is better) ollow-up: No clinical
weeks difference
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Anticipated absolute effects

Ne of participants  Certainty of Relative

Outcomes (studies) the evidence effect Risk with regular  Risk difference
Follow-up (GRADE) (95% CI) ICS plus with regular Comments
montelukast ICS/LABA
Asthma control 350 Nécl:)) ?%qzxieg?:r
(Asthma Qontrol (1 RCT) 1010]0) The mean ACQ score 0223 hiaher MID=0.5 (established
Questionnaire, scale - gher)
) . ’ Foll _ . 104 Very IOWe’g was 1.31 MID)
range: 0-6, final values, Ollow-up: No clinical
lower is better) weeks difference
10 more per
361 1,000
Hospital admissions at (1 RCT) (11 fewer to 94 MID clinical
26 months (final values, VgaOlgvcc,)d,e © I;gt;'ggm) 17 per 1,000 more) importance=30 per 1000,
lower is better) Follow-up: 104 Y ' ' imprecision=0.8-1.25
weeks No clinical
difference
) 900 MD 0.24 lower
Reliever/rescue . (0.53 lower to
medication use (puffs (1 RCT) o000 UL LT CIEYS T 0.05 higher MID=0.81 puffs/day
- puffs per day was - gher)
per day, change Follow-up: 12 Very low?® 1.66 o (established MID)
scores, lower is better) weeks' : No clinical
difference
Reliever/rescue 162 I\(/I(I)Z) 3%?(?\/\'/:;"{[?
medication use (1 RCT) The mean nighttime : s _
(nighttime reliever use, GBOOOM - reliever use was 0.69  0-24 higher)  MID=0.61 (calculated as
. . - Very low® . baseline SD/2)
final values, lower is Follow-up: 104 puffs per night No clinical
better) weeks difference
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Anticipated absolute effects

Ne of participants  Certainty of Relative

Outcomes (studies) the evidence effect Risk with regular  Risk difference
Follow-up (GRADE) (95% CI) ICS plus with regular Comments
montelukast ICS/LABA
Reliever/rescue 179 (|\1/| Iljo&grlg)vgeg
mgdlcatlgn use (1 RCT) o000 T_he mean daytime highen) : MID=1.15 (calculated as
(daytime reliever use, Verv lowe - reliever use was 1.89 baseline SD/2
final values, lower is Follow-up: 104 ey low puffs per day - aseline )
’ No clinical
better) weeks difference
MD 24.2 higher
_ 181 (5.6 lower to 54
Lung function (PEF, (1RCT) 8000 The mean PEF was higher) MID=18.79 L/min
L/min, mixed values, Very lowde! - 395.6 L/min tablished MID
higher is better) Follow-up: 104 ry low - ! Clinically (establishe )
weeks important benefit
for ICS/LABA
0 fewer per
948 1,000 o
’ MID clinical
Pneumonia (final (1RCT) e0O00O Peto OR (10 fewer to 0 importance=100 per
. ab.c 0.13 2 per 1,000 more) . S
values, lower is better) Follow-up: 12 Very low?" (0.00 to 6.76) 1000, imprecision=0.8-
weeks No clinical 1.25
difference

a. Downgraded by two increments due to concerns arising from the randomisation process (method not reported), deviations from the intended intervention (switching rates between study groups not reported and adherence not monitored) and
selection of the reported result (inadequate information on statistical methods used)

b. Downgraded by one increment due to intervention indirectness - participants had interventions added on to their current ICS therapy which could have been low, moderate or high dose
c. Downgraded by two increments due to the 95%CI overlapping both MIDs (0.8-1.25)

d. Downgraded by two increments due to concerns arising from deviations from the intended intervention (adherence monitoring not included), and missing outcome data (>10% missing with reasons for discontinuation related to participant's
health status)
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e. Downgraded by two increments due to intervention indirectness - participants could have been treated with montelukast or zafirlukast with no information on number given each, and flexible ICS dosing with the possibility of removal of regular
ICS

f. Downgraded due to inadequate power

g. Downgraded by two increments due to concerns arising from deviations from the intended intervention (86% adherence to maintenance therapy and use of additional therapies in 31% of participants) and measurement of the outcome
(subjective outcome measure assessed in an open label study)

h. Downgraded by two increments due to the 95%CI overlapping both MIDs
i. Downgraded by two increments due to concerns arising from deviations from the intended intervention (86% adherence to maintenance therapy and use of additional therapies in 31% of participants)

j. Downgraded by one increment due to the 95%CI overlapping one MID

Table 14 Clinical evidence summary: Regular low/moderate dose ICS/LABA plus montelukast with SABA prn vs regular low/moderate
dose ICS/LABA plus LAMA with SABA prn

Anticipated absolute effects

Ne of participants  Certainty of Relative

Outcomes (studies) the evidence S Rick with ICS/LABA  Risk difference

Follow-up (GRADE) (95% CI) plus LAMA with ICS/LABA Comments
plus montelukast

41 more per 1,000

57 (98 fewer to 450
Severe asthma -
exacerbations at =6 (1 RCT) o000 RR 1.24 more) ' N
ths (final val Verv lowab 043 t0 3.61 172 per 1,000 importance=30 per 1000,
months (final values,  gojiow-up: 48 ery low (0.43103.61) Clinically important  imprecision=0.8-1.25
lower is better) weeks benefit for
ICS/LABA + LAMA
Quality of life (Asthma
Quality of Life 57 (052 |onE<)aro to0 0.52
Questionnaire, (1 RCT) ®O00 The mean change in higher) MID=0.5 (established
symptom domain, “b AQLQ (symptom
_ Follow-up: 48 Very low* ) MID)
scale range: 0-7, ollow-up: domain) was 0.5 No clinical
change scores, higher weeks difference
is better)
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Anticipated absolute effects

Ne of participants  Certainty of - -
Outcomes (studies) the evidence Risk with ICS/LABA  RisK difference
Follow-up (GRADE) plus LAMA with ICS/LABA Comments
plus montelukast
Asthma control 64 ( 1“@2 I(c)).\i’/:rl?c‘)lv()e';55
(Asthma Control Test, (1 RCT) : :
scale range: 5-25, eaﬁi,gv)p The mv\?:SnZA‘\‘CLscore e, MID=3 (established MID)
final values, higher is Follow-up: 12 : No clinical
better) weeks difference
MD 3 lower
; 57 (4.85 lower to 1.15
Lung function (FEV;, .
% of predicted, (1 RCT) ®d0O0 TEE\Z] eV?: SC: ir:/geolfn lower) MID=1.78 (calculated as
change stc):otrtes, higher  Eoliow-up: 48 Low? predicted Clinically important final SD/2)
is better) weeks benefit for
ICS/LABA + LAMA
121 MD 5.4 lower
Inflammatory markers 2 RCT (11.29 lower to
(FeNO, ppb, mixed ( s) o000 The mean FeNO was 0.50 higher) MID=6.67 (calculated as
values, lower is Mean follow-up: 30 Very low?de 30.01 ppb o final SD/2)
better) weeks No clinical
difference

a. Downgraded by two increments due to concerns arising from selection of the reported result (inadequate information on statistical methods used), deviations from the intended intervention (adherence not monitored), missing outcome data (15%
missing with no information on dropout rates per arm or reasons for discontinuation)

b. Downgraded by two increments due to the 95%CI overlapping both MIDs (0.8-1.25)

c. Downgraded by two increments due to concerns arising from the randomisation process (method not reported), deviations from the intended intervention (open label study with no information on switching between study arms, adherence to
maintenance therapy or co-interventions), measurement of the outcome (subjective outcome measure with knowledge of the intervention received) and selection of the reported result (inadequate information on analysis method used)

d. MID calculated as baseline SD (of intervention + control groups in both studies/4)/2 = 6.67
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e. Downgraded by one increment due to unexplained heterogeneity

Table 15 Clinical evidence summary: Regular moderate/high dose ICS/LABA with SABA prn vs regular low/moderate dose ICS plus
LAMA with SABA prn

- Anticipated absolute effects
Ne of participants Cf;.t:llllrelty Relative 2 Risk difm
Outcomes studies . effect - ; Sk diiterence
F(ollow-u)p evidence o0 oy M v{'ﬁ‘l\ﬁs PIUS  ith ICS/LABA  Comments
(el with SABA
1 more per
1,000 MID clinical
S th ’ .
exaceevr?:tiﬁis :][a3-5 (1 22(2;1-) ®O00  RR1.01 (57 fewer to 115 importance=30
months (final values IVeryb (0.54 to 125 per 1,000 more) per 1000,
. ’ - ow?® 1.92) imprecision=0.8-
lower is better) Follow up: 16 weeks No clinical 1.25
difference
12 more per
1,000 MID clinical
S th ’ .
exace:;/rebr:ti{zl)snsrr::ta >6 (11 gg—r) ®O00 RR1.23 (10 fewer to 45  importance=30
months (final values Verz/ (0.81to o1 per 1,000 more) per 1000,
. ’ . loweee 1.87) imprecision=0.8-
lower is better) Follow up: 24 weeks No clinical 1.25
difference
0 fewer per
325 1,000 MID clinical
iy (fi ®OOO RD0.00 (10 fewer to 10 importance=1
M°T§V'Jteyr(i’l“§ét¥§:§’es’ (1RCT) Very (-0.01to 0 per 1,000 more) per 1000,
Follow-up: 12 weeks lowe*s 0.01) imprecision=0.8-
' No clinical 1.25
difference
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Outcomes

Quality of life (Mini

Ne of participants

(studies)
Follow-up

Certainty Relative

of the
evidence

(GRADE) ©

Anticipated absolute effects

effect : . Risk difference
ey KOS PIS  ith ICS/LABA  Comments
with SABA

MD 0.15 higher

; ; 262 ; (0.03 lower to -
Asthma Quality of Life The mean change in . MID=0.5
Questionnaire, scale (1RCT) Mez?f?a?ea mini AQLQ score was  0-33 higher) (established
range: 1-7, change Follow-up: 16 weeks 0.13 No clinical MID)
scores, higher is better) difference
0 fewer per
1,000 MID clinical
Hospital admissions at 262 OR 7.23 (0 fewerto 0 importance=30
3-5 months (final (1RCT) @L%VCVDO (1.01 to 0 per 1,000 e per 1000,
values, lower is better) Follow-up: 16 weeks 51.93) No clinical imprec;is;%n=0.8-
difference '
14 fewer per
1,000 MID clinical
Hospital admissions at 13R2(5:T @000 RR0.39 (22 fewer to 53 importance=30
>6 months (final values, ( ) Very (0.05 to 23 per 1,000 more) per 1000,
lower is better) Follow-up: 24 weeks lowP-ef 3.30) No clinical imprec;is;%n=0.8-
difference '
MD 0.2 lower
Reliever/rescue 262 . (0.72 lower to MID=0.81
o The mean change in
medication use (puffs (1 RCT) ®000 ) reliever use wasgo.l(ﬂ 0.32 higher) puffs/_day
per day, change scores, Moderate?® P d (established
lower is better) Follow-up: 16 weeks P sl N?fclinical MID)
difference
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Outcomes

Ne of participants

(studies)
Follow-up

Certainty
of the
evidence
(GRADE)

Relative

effect

(95% CI)

Anticipated absolute effects

. . Risk difference
Riskwith (CS PIUS yyith ICS/LABA ~ Comments
with SABA

MD 0.02 higher

; 262 (0.06 lower to -
I._ung function (FEV, (1 RCT) ®000 ) The mean change in 0.1 higher) I 0.'23 L
litres, change scores, Moderate? FEV. was 0.04 L (established
higher is better) Follow-up: 16 weeks No clinical MID)
difference
MD 0.02 lower
- 262 (0.1 lower to MID=18.79
Lung function (PEF, . v ,
¥ rlrJ] i r? cuhanlg ! s(cores (1 RCT) 1@ i The mean change in 0.06 higher) L/min
hi ’h is bett ’ Moderate?® PEF was 0.01 L/min (established
igher is better) Follow-up: 16 weeks No clinical MID)
difference
22 fewer per
1839 1,000 MID clinical
Adverse events (final (2 RCTs) o000 ROR8(;.?6 sa4 000 (71 fewer to 27 |mporta1nggg100
values, lower is better) Lowed (087 to per-t, more) _per 100,
Mean follow-up: 20 weeks 1.09) o imprecision=0.8-
No clinical 1.25
difference
4 fewer per
. . 1,000 MID clinical
P"?Sé';ﬁ';ﬁ r()'/”t‘ig‘ft'”g ( 21ng$$) ®000  RR0.69 (10 fewer to 9 _ importance=100
infections, final values |Vebryh (01.2696;[0 14 per 1,000 BT o= 1000’0 8
" ’ i ow®® . imprecision=0.8-
lower is better) Mean follow-up: 20 weeks No clinical 1.25
difference
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a. Downgraded by one increment due to population indirectness (8% of participants had been treated with oral xanthines or leukotriene modifiers prior to study)

b. Downgraded by two increments due to the 95%Cl overlapping both MIDs (0.8-1.25)

c. Downgraded by one increment due to concerns arising from deviations from the intended intervention (adherence monitoring not included)

d. Downgraded by one increment due to population indirectness (9% of participants had been treated with leukotriene modifiers prior to study)

e. Downgraded by one increment due to the 95%Cl overlapping one MID (0.8-1.25)

f. Downgraded by one increment due to population indirectness (in primary study 8% of participants had been treated with oral xanthines or leukotriene modifiers prior to study, not reported in paper informing this analysis)
g. Downgraded by two increments due to inadequate power (not estimable)

h. Downgraded by one increment due to population indirectness (9% of participants had been treated with leukotriene modifiers prior to study) and one due to outcome indirectness (assessed respiratory tract infections, not pneumonia as
specified)

Table 16 Clinical evidence summary: Regular moderate/high dose ICS with SABA prn vs regular low/moderate dose ICS plus
montelukast with SABA prn

Anticipated absolute effects

Ne of . .
articipants Certainty of Relative . . Risk
Outcomes P P S S TS T O Risk with regular . Comments
(studies) GRADE)  (95% C1) [ERIESFIIT i
Foll ( ) ( o ) with regular
ollow-up montelukast
ICS
16 more per
1029 1,000 MID clinical
Severe asthma exacerbations at 3-5 (2 RCTs) ®a00 RR 1.58 (5 fewer to 55 Importance=30 per
months (final values, lower is better) LowaP (08310 2 [ more) 1000,
’ Follow-up: 12 3.02) imprecision=0.8-
weeks No clinical 1.25
difference
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Anticipated absolute effects

Ne of . .
articipants Certainty of Relative i . Risk
Outcomes = ! the evidence  effect RRELEUIRCUIE) SRS TPS RSN Comments
(studies) GRADE)  (95% CI ICS plus -
Foll ( ) (5% CD with regular
oliow-up montelukast
ICS
140 :
Rate ratio ‘o
Clinicall
Severe exacerbation rate (final values, (1RCT) o000 0.45 ) importarzlt MID=0.8-1.25
lower is better) Follow-up: 12 LowaP (0.20 to benefit of ICS o
weeks 0.99) plus
montelukast
MD 0.24
52 lower
Quality of life (Asthma quality of life (1 RCT) (0.77 lower to _
. ) . The mean AQL MID=0.5
questionnaire, scale range: 1-7, final V%S%V%C - SCOore was ?GQ 0.29 higher) (established MID)
values, higher is better) Follow-up: 12 .
weeks No clinical
difference
140 MD 0.5 lower
1 RCT (2.04 lower to
Asthma control (Asthma Control Test, scale ( ) o000 The mean ACT  1.04 higher) MID=3 (established
range: 5-25, final values, higher is better) Follow-up: 12 Low! score was 19.4 MID)
weeks. No clinical
difference
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Ne of

Anticipated absolute effects

articipants Certainty of Relative i . Risk
Outcomes P P the evidence  effect [SELILET UL ST Comments
(studies) o ICS plus difference
Foll (GRADE)  (95% CI) P with regular
oniow-up montelukast
ICS
MD 0.19
889 H o higher
€ mean change (0.03 higher -
Reliever/rescue medication use (puffs per (1RCT) 12100 _ in reliever use to 0.35 Mcljg ?éi:a%lﬁgﬁe%er
day, change scores, lower is better) Follow-up: 12 Low® was -0.63 puffs higher) y MID)
weeks per day
No clinical
difference
MD 2.94
140 lower
The mean change _
Lung function (FEV4, % of predicted, (1RCT) 121010 in FEV; was  (0-23 lower to ULDELRE
. . ab - o 0.35 higher) (calculated as final
change scores, higher is better) Follow-up: 12 Low 1.97% of SD/2)
weeks predicted No clinical
difference
MD 3 lower
941 (12.02 lower
Lung function (PEF, L/minute, change (2RCTs) 2000 . A 10 ?]-2:) MID=18.79
scores, higher is better) Follow-up: 12 Moderate® L/min g (established MID)
weeks No clinical
difference
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Anticipated absolute effects

Ne of . .
articipants Certainty of Relative . . Risk
Outcomes = ! the evidence  effect RRELEUIRCUIE) SRS TPS RSN Comments
(studies) GRADE)  (95% CI) [ER(S3IIT i
Foll ( ) (95% CI) with regular
ollow-up montelukast
ICS
48 more per
964 1,000 MID clinical
: ; (2 RCTs) RR 1.12 (12 fewer to  importance=100 per
Adverse eventsb(;?::)values, lower is ®Le§vcv?’9 (0.97 to 400 per 1,000 116 more) 1000,
Follow-up: 12 1.29) imprecision=0.8-
weeks No clinical 1.25
difference

a. Downgraded by one increment due to some concerns of risk of bias (unclear if missing data and/or if ITT or PP analyses used; no pre-specified analyses in a protocol)

b. Downgraded by one increment due to the 95%Cl overlapping one MID

c. Downgraded by two increments due to concerns arising from the randomisation process (method not reported), deviations from the intended interventions (adherence to montelukast and placebo treatments was 77% and 84%, respectively) and
missing outcome data (paired data reported only)

d. Downgrade by two increments due to the being at high risk of bias (self-reported outcome and open-label study; unclear if missing data and/or if ITT or PP analyses used; no pre-specification of analyses in a protocol)

e. Downgraded by one increment due to concems arising from a lack of clarity surrounding the randomisation process (method not reported) and deviations from the intended interventions (adherence to interventions not reported)
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Children aged 5-11 years

Table 17: Clinical evidence summary: regular paediatric moderate/high dose ICS/LABA with SABA prn vs regular paediatric
moderate/high dose ICS with SABA prn

Anticipated absolute effects

Ne of

participants Certainty of Relative Risk

the evidence SIS Risk with regular  difference Comments
(GRADE)  (95% CI) ICS with regular
ICS/LABA

Outcomes

(studies)
Follow-up

19 fewer per

779 1,000 MID clinical
Severe asthma exacerbations at 3-5 (3 RCTs) 121010 RR 0.70 (38 fewer to 15 importance=30 per
months (final values, lower is better) LowaP (0-40to 25 P 10 more) o
’ Follow-up: 12 1.23) imprecision=0.8-
weeks No clinical 1.25
difference
95 more per
407 . 61 ;r?gr"e " MID clinical
Severe asthma exacerbations at =6 (3 RCTSs) 12100 RR1.72 215 more) importance=30 per
months (final values, lower is better) Low®e (112 to ez ez 0t 0L
’ Mean follow-up: 2.63) Clinically imprecision=0.8-
42 weeks ; 1.25
important
benefit for ICS
223 Rate ratio
Severe exacerbation rate (events per (1RCT) edO0O 1.47 i i MID=0.8-1.25
person year, lower is better) Follow-up: 52 Low®® (0.95 to o
weeks 2.29)
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Anticipated absolute effects

argziogn ts Certainty of  Relative Risk
Outcomes P o dIi)es) the evidence SICS Risk with regular  difference Comments
(1) .
Follow-up (GRADE) (95% CI) ICS v;’gg/liii‘]l;lzr
0 fewer per
273 1,000 MID clinical
(1 RCT) o000 RD 0.00 (0 fewer to 0 importance=1 per
Mortality (final values, lower is better) Lowad (-0.02 to 0 per 1,000 fewer) 1000,
Follow-up: 12 0.02) imprecision=0.8-
weeks No clinical 1.25
difference
MD 0.14
188 higher
Quality of life (PAQLQ, scale range: 1-7, (2 RCTs) ®e00 The mean change  (0.15 '°.W9r to MID=0.5
h lower is bett Low® in PAQLQwas 0.43 higher) tablished MID
change scores, lower is better) Mean follow-up: 0.82 (establishe )
37 weeks No clinical
difference
53 fewer per
1,000 -
212 (81 fewerto 30 MID clinical
Hospital admissions (final values, lower is (2RCTs) eO00O (()0R1g.?§ 95 per 1,000 more) |mporta1r8)c(>)%—30 per
f,g,h - ) f
better) Mean follow-up: ~ Very low's 1.36) Clinically imprecision=0.8-
37 weeks important 1.25
benefit for
ICS/LABA
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Ne of

Anticipated absolute effects

o Certainty of  Relative Risk
participants q
Outcomes . the evidence SiCUE pick with recular  difference Comments
(studies) o g
Follow-up (GRADE) (5% CD) ICS with regular
ICS/LABA
MD 0.01 puffs
496 The mean reliever Per day higher
Reliever/rescue medication use (puffs per (2 RCTS) e 0O ) medication use  (0-1lower to MID=0.81
day, mixed values, lower is better) Mean follow-up:  Moderate® was 0.74 puffs per  0-11higher)  agiaplished MID)
32 weeks day No clinical
difference
MD 3.5 %
223 higher
Reliever/rescue medication use (reliever- (1 RCT) o000 The mean number (15.61 lower to MID= 36.36
free days, % of days, final values, higher c - of reliever-free  22.61 higher) (calculated as final
Moderate gher)
is better) Follow-up: 52 days was 64.0 % SD/2)
weeks No clinical
difference
MD 2.2 %
158 higher
Lung function (PEF, % of predicted, final (1 RCT) o000 The mean PEF (274 lower to MID=7.88
values, higher is better) Moderate' ) was 94.1 % of 7.4 higher) (calculated as
’ Follow-up: 26 predicted baseline SD/2)
weeks No clinical
difference
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Anticipated absolute effects

argziogn ts Certainty of  Relative Risk
Outcomes P o dIi)es) the evidence (i U Risk with regular  difference Comments
Follow-up (GRADE) (5% CD) ICS with regular
ICS/LABA
MD 5.35 L/min
747 higher
Lung function (PEF, L/min, mixed values, (3 RCTS) YO ] The mean PEF (2.3 higherto  y\yp-4g8 79 |/min
higher is better) Mean follow-up:  Moderate® was 238 L/min -39 higher) (literature MID)
25 weeks No clinical
difference
MD 6.38 %
179 higher
Lung function (FEV4, % of predicted, (2RCTs) eO00O Uil leV1 (8.15 lower to  n\yip=g 3 (calculated
mixed values, higher is better) Very lowP9 i was 101.5 % of  20.91 higher) 55 paseline SD/2)
' Mean follow-up: predicted
37 weeks No clinical
difference
34 more per
2010 1,000 MID clinical
Adverse events (final values, lower is (8 RCTSs) eee0 RORQE'?S 430 1.000 (9 fewer to 82 |mporta1n gg; 100 per
better) . Moderate’ (0.98 to per-t, more) : A
Mean follow-up: 1.19) imprecision=0.8-
25 weeks No clinical 1.25
difference
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Anticipated absolute effects

JTQ.Of Certainty of  Relative Risk
participants . S
Outcomes (studies) the evidence ef)fect Risk with regular  difference Comments
Follow-up (GRADE) (5% CD) ICS with regular
ICS/LABA
0 fewer per
612 1,000 MID clinical
Pneumonia (including lower respiratory (3 RCTs) o000 RD 0.00 (- (20 fewer to 20 importance=100 per
tract infections, final values, lower is ModerateX 0.02 to 11 per 1,000 more) 1000,
better) Mean follow-up: oderate 0.02 imprecision=0.8-
30 weeks No clinical 1.25
difference
55 fewer per
96 1,000 MID clinical
Adrenal insufficiency (number of (1 RCT) o000 RR 0.25 (71 fewer to 95 importance=100 per
participants with morning cortisol <400 Very lowe" (0.03 to 73 per 1,000 more) 1000,
nmol/L, final values, lower is better) Follow-up: 52 y 2.30) imprecision=0.8-
weeks No clinical 1.25
difference

a. Downgraded by one increment due to concerns arising from deviations from the intended interventions (adherence not reported) and selection of the reported result (inadequate detail of pre-specified analysis)
b. Downgraded by one increment due to the 95%Cl overlapping one MID

c. Downgraded by one increment due to concems arising from deviations from the intended interventions (adherence not reported)

d. Downgraded by one increment based on inadequate sample size

e. Downgraded by two increments due to concerns arising from deviations from the intended interventions (adherence not reported and potential concomitant medication administration), measurement of the outcome (open-label study design with
subjective outcome measure) and selection of the reported result (inadequate detail of pre-specified analysis)

f. Downgraded by two increments due to concems arising from deviations from the intended interventions (adherence not reported and potential concomitant medication administration) and selection of the reported result (inadequate detail of pre-
specified analysis)

g. Downgraded by two increments due to substantial heterogeneity

h. Downgraded by two increments due to the 95%CI overlapping both MIDs

Asthma: evidence reviews for Drug Combinations and Sequencing FINAL (November 2024)
85



i. Downgraded by one increment due to concemns arising from the randomisation process (method not reported)
j. Downgraded by one increment due to concems arising from various elements of the Risk of Bias tool (randomisation method not reported, adherence not reported, inadequate detail of pre-specified analyses)

k. Downgraded by one increment due to concerns arising from the randomisation process (method not reported) in the majority of the evidence

Table 18: Clinical evidence summa

: ICS/formoterol MART vs regular paediatric moderate/high dose ICS/LABA with SABA prn

Anticipated absolute effects

ari:iiogn ts Certainty of Relative - -
Outcomes P (stu dli)es) the evidence  effect l}’élsc/vligl];fgm;r Risk difference with Comments
) wit
Follow-up e e SABA prn ICS/form MART
235 222 fewer per 1,000 o
Severe asthma exacerbations at (1 RCT) 6060 RR 0.28 (265 fewer to 145 o Ic\)ﬂrltgn(glen;%%l o
26 months (final values, lower is a (0.14 to 308 per 1,000 fewer) P p
bett Follow-up: 52 ~ Moderate 0.53 1000,
eteen weeks 53) Clinically important  imprecision=0.8-1.25
benefit of MART
235 .
Severe exacerbation rate (1 RCT) 650 Raze;;ltlo
(events per person year, lower is Moderate? 2 "19 t - - MID=0.8-1.25
better) Follow-up: 52 oderate®  (2.49to
weeks 9.14)
235 MD 0.18 puffs per
. I The mean reliever day lower
Reliever/rescue medication use o y
(;)u\,ifs per dL;y finall valluesu (1RCT) Clelel@) medication use (0.35 lower to 0.01 MID=0.81. puffs per
lower is better Follow-up: 52 Moderate was 0.7(? puffs per lower) day (established MID)
weeks ay

No clinical difference
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Ne of Anticipated absolute effects
articipants Certainty of Relative - -
p P the evidence 31030 o Risk with regular

Outcomes . Risk difference with Comments
(studies) - ICS/LABA with oot W
Follow-up (GRADE) — (35% CI) SABA prn ICS/form MART
235 MD 1.9 % higher
Reliever/rescue medication use (1 RCT) The mean number  (3.36 lower to 7.16 -
(reliever-free days, % of days, Meggf?a(t)ea - of reliever-free higher) MID—aloﬁigl(g%I;:;)lated
final values, higher is better) Follow-up: 52 days was 67.5 %
weeks No clinical difference
235 MD 13 L/min higher
Lung function (PEF, L/min, final (1 RCT) o®0O0 ] The mean PEF  (7-72lowerto 33.72  y\yp=1g 79 L/min
values, higher is better) Follow-up: 52 Low?® was 242 L/min e, (established MID)
weeks No clinical difference
235 120 fewer per 1,000 o
1 RCT RR 0.12 (133 fewer to 64 MID clinical
Adverse events (final values, ( ) o101 @) © 03' o 137 per 1.000 fewer) importance=100 per
lower is better) Follow-up: 52 Moderate” ') Sl o 1000,
weeks ' Clinically important  jmprecision=0.8-1.25
benefit of MART
235 MID clinical
1RCT OR 0.13 15 fewer per 1,000 clinica
Pneumonia (final values, lower ( ) o000 © 01 to 17 ver 1.000 (17 fewer to 19 more)  importance=100 per
is better) A Very low?° ' pert, 1000,
Follow-up: 52 2.14) No clinical diff ) o
weeks O clinical airrerence  imprecision=0.8-1.25
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) Anticipated absolute effects
e of Certainty of Relative

Outcomes pi::ilc(lili);l)lts the evidence ei;fect l}‘ég/}ig‘}‘}f%;ﬂ;r Risk difference with Comments
Follow-up (GRADE) — (35% CI) SABA prn ICS/form MART
; - 106 21 more per 1,000 P,
Adrenal insufficiency (number of ’ MID clinical
participants with morning cortisol (1RCT) o000 ?ORZ%.:S 18 ver 1.000 (15 fewer to 401 importance=100 per
<400 nmol/L, final values, lower Follow-up: 52 Very low?° 2:',’ 07) per i, more) 1000,
is better) weeks ' No clinical difference  imprecision=0.8-1.25

a. Downgraded by one increment due to concems arising from deviations from the intended interventions (adherence not reported)
b. Downgraded by one increment due to the 95%Cl overlapping one MID threshold

c. Downgraded by two increments due to the 95%Cl overlapping both MIDs

Table 19: Clinical evidence summary: ICS/formoterol MART vs regular paediatric moderate/high dose ICS with SABA prn

° Anticipated absolute effects
Ne of . -
articipants Certainty of Relative - -
Outcomes P (studies) the evidence  effect lil(sjl; vvvvllttllll rSGif;;er Risk difference with Comments
Follow-up  (CRADE} (5% CD) o ICS/form MART
224 113 fewer per 1,000
i 157 fewer to 26 MID clinical
Severe asthma exacerbations at (1 RCT) RR 0.43 ( . _
>6 months (final values, lower is ®000 (0.21to 198 per 1,000 fewer) importance=30 per
better) Follow-up: 52 Low® 0.87) o 1000,
weeks ' Clinically important  imprecision=0.8-1.25

benefit of MART
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Ne of Anticipated absolute effects
ar ti;i ants Certainty of Relative - -
Outcomes P (stu dIi)es) the evidence  effect  [LSAS Wl.th regular o. o Letference with Comments
Followaup  (CRADE) " (95% CI) el (SR ING
224 Rate ratio
Severe exacerbation rate (events (1RCT) 00 3.24 _
) a - - MID =0.8-1.25
per person year, lower is better) Follow-up: 52 Moderate (1.63 to
weeks 6.42)
204 MD 0.16 puffs per
; P ; day lower
Rellever/rescug medication use (1 RCT) o000 The mean reliever (0.35 lower to 0.03 MID=0.81 puffs per
(puffs per day, final values, lower Moderate® use was 0.74 , day (established MID)
is better) Follow-up: 52 puffs per day higher) y
weeks . .
No clinical difference
224 MD 5.4 % higher
Reliever/rescue medication use (1 RCT) o000 The mean number (1.38 lower to 12.18 MID=12.93
(reliever-free days, % of days, Moderate® - of reliever-free higher) (calculated as final
final values, higher is better) Follow-up: 52 days was 64.0 % SD/2)
weeks No clinical difference
224 MD 17 L/min higher
Lung function (PEF, L/min, final (1RCT) o®00 The mean PEF (64 h;ﬁhﬁ;g’ 276 MID=18.79 L/min
values, higher is better) Follow-up: 52 LowaP was 238 L/min g (established MID)
weeks No clinical difference
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Anticipated absolute effects
e of Certainty of Relative P

participants = vidence  effect  |GLAMUECICY

Outcomes . Risk difference with Comments
(studies) ; SK d1 R
Followaup  (CRADE) " (95% CI) el (SR ING
224 30 fewer per 1,000 MID clinical
Adverse events (final values, (1RCT) eO00O ?ORO(;.?S 47 per 1,000 (44 fewer to 38 importance=100 per
lower is better) Follow-up: 52 Very low?° 1..81) ' more) . _1_000,
weeks No clinical differenc ImPrecision=0.8-1.25
. 0 fewer per 1,000 MID clinical
Pneumonia (final values, lower is ( ) EBEBOS) not 0 per 1,000 (0 fewer to O fewer)  importance=100 per
better) Follow-up: 52 Low® estimable No clinical differenc. _1_009,0 61 25
weeks imprecision=0.8-1.
; " 92 34 fewer per 1,000 o
Adrenal insufficiency (number of ’ MID clinical
participants with morning cortisol (1 RCT) eO00O RR 0.54 (67 fewer o 151 i hortance=100 per
<400 nmolL, final values, | Very lowee  (Q:09to 73 per 1,000 more) 1000
nmol/L, final values, lower  £ojiow_yp: 52 ery low 3.06) _ 11000,
is better) weeks No clinical differenc imprecision=0.8-1.25

a. Downgraded by one increment due to concems arising from deviations from the intended interventions (adherence not reported)
b. Downgraded by one increment due to the 95%Cl overlapping one MID
c. Downgraded by two increments due to the 95%Cl overlapping both MIDs

d. Downgraded by one increment due to an inadequate sample size to appropriately power the analysis
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Table 20: Clinical evidence summary: regular paediatric moderate/high dose ICS vs regular paediatric moderate dose ICS with
montelukast

Ne of Anticipated absolute effects
Certainty of Relative

Outcomes partlclpants the evidence effect Risk with Risk difference Comments
(studies) (GRADE)  (95% CI) regular ICS with  with Regular
Follow-up montelukast ICS
8 more per
23 1,000 MID clinical
Severe asthma exacerbations at 26 (1RCT) 10]0@) RR 1.09 (77 fewer to  importance=30 per
months (final values, lower is better) . Very low?P< (0.08 to 83 per 1,000 1,201 more) . 1000,
’ Follow-up: 48 15.41) imprecision=0.8-
weeks No clinical 1.25
difference
MD 0.55 lower
. . o 29 (1.56 lower to
Quality of life (Paediatric Asthma The mean 0.46 higher)

: : N (1 RCT) : 9 _
Quality of Life Questionnaire, scale ®O00O i change in MID=0.5
range: 1-7, change scores, higher is Follow-up: 48 Very lowpde PAQLQscore ~ Clinically ~ (established MID)

better) weeks was 1.84 important benefit
for ICS
+Montelukast
0 fewer per
37 1,000 MID clinical
Hospital admissions (final values, lower (1RCT) o000 not 0 per 1.000 (0 fewer to 0 |mporta1r2)%e0—30 per
is better) Follow-up: 48 Very low>df  estimable per -1, fewer) imorecision=0.6-
: precision=0.8
weeks No clinical 1.25
difference
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Ne of Anticipated absolute effects
. . Certainty of Relative
participants

Outcomes . the evidence effect Risk with Risk difference Comments
(studies) (GRADE)  (95% CI) regular ICS with  with Regular
Follow-up montelukast ICS
MD 4.43 % of
17 predicted lower
The mean —
Lung function (FEV4, % of predicted, (1RCT) -10]0l0) change in FEV;  (18.03 lower to I MllDt_g'Mf. I
change scores, higher is better) . Very lowbed ) was 4.55 % of 9.17 higher)  (caloulated as fina
' Follow-up: 48 X SD/2)
weeks predicted No clinical
difference
34 more per
40 1,000 MID clinical
i . (1 RCT) RR 1.04 (146 fewer to  importance=100 per
Adverse eventsb(;r;::)values, lower is Vgar;(/)lgvg’ve (0.83 to 857 per 1,000 274 more) 1000,
Follow-up: 48 1.32) imprecision=0.8-
weeks No clinical 1.25
difference

a. Downgraded by one increment due to concems arising from missing outcome data (missing data rate greater than event rate)

b. Downgraded by one increment due to population indirectness (age variance overlaps upper limit of age strata)

c. Downgraded by two increments due to the 95%Cl overlapping both MIDs

d. Downgraded by two increments due to concerns arising from missing outcome data (missing data rate greater than event rate, and disproportionate rate of missingness between arms)
e. Downgraded by one increment due to the 95%Cl overlapping one MID

f. Downgraded by two increments due to inadequate sample size to appropriately power the analysis
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Table 21: Clinical evidence summary: regular paediatric moderate/high dose ICS/LABA vs regular paediatric moderate dose ICS with
montelukast

Anticipated absolute effects

Ne of participants Certainty of the

Outcomes (studies) evidence Re(l;g;e éflf)ect Risk with regular ICS Risk difference Comments
Follow-up (GRADE) ¢ with regular

with montelukast ICS/LABA

250 more per
1,000 o
(38 fewer to 2,400 MID clinical

Severe asthma 27 importance=30
exacerbations at 26 (1 RCT) OO0 RR 4.00 more) p
. b 83 per 1,000 per 1000,
months (final values, Very low®® (0.54 to 29.80) Clinicall . L
lower is better) Follow-up: 48 weeks . inicatly . imprecision=0.8-
important benefit 1.25
for ICS +
Montelukast
MD 0.74 lower
Quality of life (Paediatric . (2.07 ﬁ‘gﬁ;:)" 0.59
Aéthergt?o(r?x:ilrlg Z];:;l';e (1 RCT) OO0 i The mean change in o MID=0.5
147 oh Very low?°? PAQLQ score was 1.84 Clinically (established MID)
range. 1-/, change  po|iow-up: 48 weeks important benefit
scores, higher is better) for ICS +

Montelukast

0 fewer per 1,000  \/p glinical

; . 36 (0 fewer to O ; —
Hospital admissions importance=30
(final values, lower is (1RCT) V?r?lgv?d not estimable 0 per 1,000 fewer) per 1000,

better) Follow-up: 48 weeks No clinical ~ Imprecision=0.8-
difference 1.25
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Anticipated absolute effects

Ne of participants Certainty of the . - -
Outcomes (studies) evidence AL G Risk difference

i i Comments
(95% CI) Risk with regular ICS ith 1
Follow-u (GRADE) ; with regular
Y with montelukast ICS/LABA
MD 10.99 higher
_ . 29 (3.92 lower to 25.9
Lung fun.ctlon (FEV1, % (1 RCT) e000 The mean change in higher) MID=8.9
of predicted, change bdf - (calculated as
. ) Very low®® FEV; was 4.55 Clinicall .
scores, higher is better) Follow-up: 48 weeks Inically final SD/2)
' important benefit
for ICS/LABA
77 fewer per
44 1,000 MID clinical
Adverse events (final (1 RCT) ®0O00 RR 0.91 (266 fewer to 171  importance=100
. bf 857 per 1,000 more) per 1000,
values, lower is better) Very low®® (0.69 to 1.20) . ision=0.8
Follow-up: 48 weeks o e BN
No clinical 1.25

difference

a. Downgraded by one increment due to concems arising from missing outcome data (missing data rate greater than event rate)

b. Downgraded by one increment due to population indirectness (age variance overlaps upper limit of age strata)

c. Downgraded by two increments due to the 95%Cl overlapping both MIDs

d. Downgraded by two increments due to concerns arising from missing outcome data (missing data rate greater than event rate, and disproportionate rate of missingness between arms)
e. Downgraded by two increments due to inadequate sample size to appropriately power the analysis

f. Downgraded by one increment due to the 95%Cl overlapping one MID
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Children under 5 years

Table 22: Clinical evidence summa ular ICS vs as-needed ICS/SABA

Anticipated absolute effects

Ne of participants Certainty of the  Relative - - - -
Outcomes (studies) evidence effect Risk with as- Rls_k difference Comments
Follow-up (GRADE) (95% CI) needed with Regular
ICS/SABA ICS
88 fewer per
1,000
Severe.aSthma 499 (141 fewer to 14 MID clinical
exacerbations at 3-5 (1 RCT) @OOQb RR 0.68 276 per 1,000 fewer) importance=30 per 1000,
months (final values, Very low® (0.49 t0 0.95) ; ision=0.8-1 25
lower is better) Follow-up: 16 weeks Clinically R
important benefit
for ICS
3 fewer per
Hospital admissions at 499 ert MID clinical
ospital admissions a (4 fewer to 23 clinica
3-5 months (final values, (1RCT) Vezrcy)%vgc © 85{ tg'g485) 4 per 1,000 more) importance=30 per 1000,
lower is better) Follow-up: 16 weeks ' ' No clinical imprecision=0.8-1.25
o clinica
difference
0 fewer per
499 Peto OR 7.42 o MID clinical
. . eto . (O fewer to O clinica
Pneumonia (final values, (1RCT) ®O00 (0.15 to 0 per 1,000 fewer)  importance=100 per 1000,
lower is better) Very low® ) A
Follow-up: 16 weeks 373.89) imprecision=0.8-1.25
' No clinical
difference

a. Downgraded by two increments due to concerns arising from the randomisation process and missing outcome data
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b. Downgraded by one increment due to the 95%Cl overlapping the lower MID (0.8-1.25)

c. Downgraded by two increments due to the 95%Cl overlapping both MIDs (0.8-1.25)

Table 23: Clinical evidence summary: regular ICS vs regular montelukast

Anticipated absolute effects

J\.&.Of Certainty of Relative Risk
Out participants th id ffect . . . C "
UL LS (studies) DO REIES G Risk with regular difference U
Follow-up (GRADE) (95% CI) montelukast with Regular
ICS
150 fewer
per 1,000
505 (201 fewer to MID (Clinical
Severe asthma exacerbations at 3-5 (1RCT) ®d0O0 I(20R4(1.?:)5 340 per 1.000 82 fewer)  importance) =30 per
months (final values, lower is better) Follow-up: 16 Low? 676) per-t, Clinically 1,000,
weeks ' important (imprecision)=0.8-1.25
benefit for
ICS
152 fewer
per 1,000
202 (230 fewer to MID (Clinical
Severe asthma exacerbations at >6 (1RCT) eO00O I(20R3%.?§ 371 per 1.000 30 fewer)  importance) =30 per
months (final values, lower is better) Follow-up: 52 Very lowP® 0'92) per-t, Clinically 1,000,
weeks ' important (imprecision)=0.8-1.25
benefit for
ICS
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Ne of

Anticipated absolute effects

o Certainty of  Relative Risk
Outcomes participants the evidence effect - - - Comments
u (studies) Risk with regular difference
Follow-up (GRADE) (95% CI) montelukast with Regular
ICS
0 fewer per
202 1,000 .
’ MID (clinical
(1 RCT) (O fewerto 0 -
Mortality (final values, lower is better) VGBOIOC&, t.nOth 0 per 1,000 fewer) 'mport?ngg()) E=
Follow-up: 52 ery low estimable . N
weeks No clinical  (imprecision)=0.8-1.25
difference
20 fewer per
505 1,000 L
’ MID (clinical
Hospital admissions at 3-5 months (final (1RCT) ®d0O0 OR 0.14 (23 fewerto 7 imnortance) =30 per
. a (0.03 to 23 per 1,000 fewer)
values, lower is better) Follow-up: 16 Low 0.68) 1,000,
weeks ' No clinical  (imprecision)=0.8-1.25
difference
MD 0.03
201 puffs per
1 ReT The mean change day higher
Reliever/rescue medication use (puffs ( ) 1-10l0) ) in reliever use  (0.28 lower to  MID=0.81 puffs per
per day, change scores, lower is better) Follow-up: 12 LowP was -0.72 puffs  0.34 higher) day (established MID)
weeks per day
No clinical
difference
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Ne of

Anticipated absolute effects

o Certainty of  Relative Risk
participants q
Outcomes (studies) the evidence ef)fect Risk with regular difference Comments
Follow-up (GRADE) (95% CI) montelukast with Regular
ICS
MD 7.1 L/min
146 higher
Lung function (PEF, L/min, change (1RCT) ®d00 The mean change (0.43 lowerto  \1ip=18.79 L/min
res, higher is better Low® ) in PEF was 14~ 14.63 higher) tablished MID
scores, higher is better) Follow-up: 12 L/min (establishe )
weeks No clinical
difference
25 fewer per
202 1,000 i
’ MID (clinical
Adverse events (final values, lower is (1RCT) ®adO0 RORS%'?7 825 per 1.000 (124 fewer to  jmportance) =100 per
better) . Low® (0.85to il 91 more) 1,000
Follow-up: 52 1.11) , N
weeks No clinical  (imprecision)=0.8-1.25
difference
4 fewer per
707 1,000 i
’ MID (clinical
(2 RCTs) OR 0.77 (13 fewerto . _
Pneumonia (final values, lower is better) VGBOIOCB@ (0.23 to 17 per 1,000 26 more) |mportar1m§30 100 pes
Mean follow-up: ery low 2.57) . N
34 weeks No clinical (ImpreCISlon)=0.8-1 .25
difference

a. Downgraded by two increments due to concerns arising from the randomisation process and missing outcome data

b. Downgraded by two increments due to concerns arising from the randomisation process, deviations from the intended interventions and missing outcome data

c. Downgraded by one increment due to the 95%Cl overlapping one MID
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d. Downgraded by two increments due to inadequate sample size (power <80%)

e. Downgraded by two increments due to the 95%Cl overlapping both MIDs

Table 24: Clinical evidence summa

: as-needed ICS/SABA vs regular montelukast

Anticipated absolute effects

Ne of participants Certainty of the

. . Relative effect ; ;
Outcomes ngg:)(i:,elsl) (gﬁizgc;:a) (95% CI) Risk with regular vl::tslll(gls{t:::g:g Comments
p montelukast ICS/SABA
65 fewer per
1,000 L
Severe asthma 506 (129 fewer to 20 impgﬂr'tgnﬂ'e";%%' ber
exacerbations at 3-5 (1 RCT) e®O00O RR 0.81 more)
. b 340 per 1,000 1000,
months (final values, Very low® (0.62 to 1.06) . ision=0.8
lower is better) Follow-up: 16 weeks Clinically 'mprec1'32'%”- =
important benefit .
for ICS/SABA
19 fewer per
MID clinical
Hospital admissions at 3- 506 e000 RR 0.17 (23 f;\’,\?groto 10 importance=30 per
5 months (final values, (1 RCT) Very low?® (0.02 to. 1.41) 23 per 1,000 more) 1000,
lower is better) Follow-up: 16 weeks ' ' imprecision=0.8-
' No clinical 1.25
difference
0 fewer per 1,000 MID clinical
506 (O fewer to O im -
e portance=100 per
P“eulg‘xg'ﬁs(fé”eat{g’r";"“es’ (1RCT) V“gg%v? not estimable 0 per 1,000 fewer) 1000,
Follow-up: 16 weeks No clinical imprecision=0.8-
difference 1.25
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a. Downgraded by two increments due to concerns arising from the randomisation process and missing outcome data
b. Downgraded by two increments due to the 95%Cl overlapping both MIDs (0.8-1.25)

c. Downgraded by two increments due to inadequate sample size (power <80%)

See Appendix F for full GRADE tables.
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1.1.7 Economic evidence

1.1.7.1 Included studies

Six health economic studies (seven papers) with relevant comparisons were included in this
review:

e 1 comparing ICS low dose versus regular low dose ICS/LABA versus ICS low dose
plus regular montelukast in children (Lenney 2013)(Lenney et al., 2013)

e 1 comparing: moderate dose ICS + LTRA versus moderate dose ICS/LABA in adults
(published in two papers: Price 2011/Wilson 2010)(Price et al., 2011, Wilson, et al.,
2010)

e 1 comparing: Low dose ICS versus low dose ICS+LABA versus low dose ICS+ LTRA
versus moderate dose ICS in adults (NICE 2017, NG80)(National Institute for Health
and Care Excellence, 2017)

e 1 comparing: MART versus ICS/LABA or ICS as maintenance and SABA as reliever
in adults (Wickstrom 2009)(Wickstrom, et al., 2009)

e 2 comparing ICS/LABA/LAMA versus ICS/LABA in adults (Mangia 2021 and Mtibaa
2021)(Mangia, et al., 2021, Mtibaa, et al., 2021)

These are summarised in the health economic evidence profiles below (Table 3, Table 4,
Table 5, Table 6, Table 7) and the health economic evidence tables in Appendix H.

1.1.7.2 Excluded studies

Eight economic studies relating to this review question were identified but were excluded due
to limited applicability or due to a combination of limited applicability and methodological
limitations and the availability of more applicable evidence. (Main, et al., 2008),(Tamminen,
et al., 2008),(Miller, et al., 2008),(Miller, et al., 2007),(Buendia, et al., 2021), (Buendia, et al.,
2021) (Buendia, et al., 2022), (Buendia, et al., 2022),(Antonio Buendia, et al., 2023)These
are listed in Appendix J, with reasons for exclusion given.

See also the health economic study selection flow chart in Appendix G.
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1.1.8 Summary of included economic evidence

Table 3: Health economic evidence profile: ICS low dose vs regular low dose ICS/LABA vs ICS low dose plus regular montelukast in
children

Lenney
(2013)(Lenn
ey etal,,
2013)(UK)

Partially
applicable (@

Potentially
serious
limitations(®)

e Within-RCT analysis
(MASCOT RCT / Lenney
2013)(Lenney et al.,
2013)

o Cost-utility analysis
(QALYs)

e Population: Children
aged 6-14 years with
asthma requiring
frequent short-acting
beta-2 agonist relief, with
symptoms of asthma
resulting in nocturnal
wakening and/or asthma
that has interfered with
usual activities.

e Comparators:
1.Regular low-dose ICS

2.Regular low-dose
ICS/LABA combination

3.Regular low-dose ICS
plus regular montelukast

Time horizon: 48 weeks

Incremental
(2-1):
£314.05

Incremental
(3-1):
£303.24

Incremental
(3-2): saves
£10.81©)

Incremental
(2-1): 0.03

Incremental
(3-1): 0.04

Incremental
(3-2): 0.02

2 is dominated by 3
(less costly and
more effective)

Intervention 3 costs
£6,827 per QALY
gained compared to
intervention 1

Probability
Intervention 2 is cost
effective (£E30K
threshold, compared
with intervention 1):
60%

Probability
Intervention 3 is cost
effective (£E30K
threshold, compared
with intervention 1):
80%

Bootstrapping

Missing data handled
by using different
imputation
assumptions informed
by data collected on
reasons for missing
data.

Abbreviations: ICER= incremental cost-effectiveness ratio; QALY= quality-adjusted life years; RCT= randomised controlled trial, MASCOT = Management of Asthma in School age
Children On Therapy, CUA = Cost-utility analysis, PAQLQ(S) = Standardised Paediatric Asthma Quality of Life Questionnaire (PAQLQ(S)), OTC = Over the counter, BNF = British
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National Formulary, PSSRU = Personal Social Services Research Unit, NIHR = National Institute for Health and Care Research, MRCN = NIHR Medicines for Children Research

Network, HTA = Health Technology Assessment. ICS = Inhaled corticosteroid, LABA = Long-acting beta2 agonist, LTRA = Leukotriene receptor antagonist.

(a) The trial enrolled children older than 12 which makes it not fully aligned with the clinical protocol (5 — 12).

(b) The study suffered from high attrition and only a limited number of participants could be successfully randomised. Short time horizon may not adequately reflect long term
outcomes and effects. unclear if utility weights were derived from PAQLQ(s)n using the preference of the UK general population. Treatment effects and outcomes based on the
singular study RCT, may not reflect full scope of evidence. Patient diary used as sole source of resource use, this is prone to recall bias, and potential conflict of interest

(c) 2009-2010 UK pounds costs. Cost components incorporated: All relevant healthcare costs included, such as prescribed inhalers and prescribed medicine cost, over the counter
medicine cost, GP costs, walk-in costs, specialist doctor cost, A&E visit costs and hospital admission costs.

Table 4: Health economic evidence profile: ICS + LTRA versus ICS/LABA in adults

Price Partially Potentially e Within-RCT analysis Total NHS  QALYs £11,919 per Probability ICS+LTRA cost
2011(Price  applicable®  serious (ELEVATE RCT, Price costs (mean per QALY gained effective (£20K/E30K
etal., 2011), limitations®) 2011)(Price et al., 2011) ~ (mean per  patient): (using threshold): 50%/53%
also e Cost-utility analysis patlent): 0.053 adjusted
published in (QALYs) £1130 QALYs)
Wison k ) Adjusted@):
2010(Wilson e Population: Patlents_ 0.009
etal, 2010) aged 12-80 years with
’ diagnosed asthma who MiniAQLQ
(UK) had received inhaled (mean per
steroid for at least the patient):
last 12 weeks and had 0.037
not received a long-
acting p2-agonist or Adjusted®©):
leukotriene antagonist in 0.034

the previous 12 weeks.

e Comparators:

1. Moderate dose
ICS/LABA

2. Moderate dose ICS +
LTRA

Follow up: 2 years

Abbreviations: CUA: cost-utility analysis; ICER: incremental cost-effectiveness ratio; QALY: quality-adjusted life years; RCT: randomised controlled trial
(a) Not all comparators from protocol included (no MART) and it is step up from low dose ICS + SABA rather than ICS+LABA. Montelukast or zafirlukast used in study.
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(b) 2005 NHS unit costs may not reflect current NHS costs. Montelukast is now out of patent which reduces the price significantly since the date of study. This would increase the
cost effectiveness of ICS+LTRA and possibly see it as cost-saving compared to ICS+LABA and therefore dominant. This is one of 2 RCTs comparing ICS+LABA to
ICTS+LTRA and therefore may not reflect the full body on clinical evidence. The pragmatic nature of the RCT on which the evaluation is based may not reflect the true
treatment effect sizes.

(c) 2005 UK pounds. Cost components incorporated: Prescribed medication and devices, primary and secondary care activity.

(d) Including imputed data and adjusted for baseline values.

Table 5: Health economic evidence profile: Low dose ICS versus low dose ICS/LABA versus low dose ICS+ LTRA versus moderate
dose ICS in adults

NICE 2017 Partially Potentially ¢ Probabilistic model . (d)-
(NG80)(Nati  applicable®  serious based on meta-analysis PUl el EnEiisais
onal Institute limitations®) of RCTs Intervention | QALYs Costs(® ICER Probability
for Health e Cost-utility analysis CE @£20K
and Care (QALYs) ICS+LTRA | 16.222 £3,923 s 71%
Eg:sl)lence, e Population: adults over Moderate 16.221 £4,653 Dominated 13%
% 16 years of age, whose ICS
(UK) e e ICS+LABA | 16.234 £4,639 £56,977 12%
uncontrolled using : o
routine low dose ICS and :_Cc;g dose 16.113 £5,068 Dominated 3%

SABA for symptom relief.
e Comparators(©):
1. Low dose ICS
2. Low dose ICS/LABA
3. Low dose ICS + LTRA
4. Moderate dose ICS

Time horizon: lifetime

Abbreviations: CUA: cost-utility analysis; ICER: incremental cost-effectiveness ratio; ICS: inhaled corticosteroids; LABA: long acting beta agonists;, LTRA: leukotriene receptor

antagonists; QALY: quality-adjusted life years; RCT: randomised controlled trial; SABA: short acting beta agonists.

(a) Comparators not directly relevant to review question. Not all comparators from protocol included (no MART) and it is step up from low dose ICS + SABA rather than ICS/LABA.

(b) 2016 NHS unit costs may not reflect current NHS costs. Direct evidence only existed against ICS/LABA, no direct evidence between low dose ICS, moderate dose ICS and ICS
+ LTRA. Most of the RCT evidence used in model is not included in clinical review due to incorrect intervention/comparator/study population or outcomes that are not
extractable (Bjermer 2003, Greening 1994 and O’Byrne 2001). Heavy reliance on a single pragmatic RCT (Price 2011) for several inputs including baseline exacerbation rate
for ICS+LABA, disutility of starting on low dose ICS+LTRA, resource use, drug adherence and switching. Model assumptions biased against ICS+LTRA. Disutility for
exacerbating based on single study and considered high. Non-exacerbation-related healthcare costs remained high for ICS+LTRA throughout the model

A number of sensitivity analyses conducted, none changed conclusion of
base case, ICS+LTRA remained cost effective option.
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(c) All of the strategies included assume the use of SABAs for short-term symptom relief.
(d) Estimates are ranked from the least costly to the most costly. Full incremental analysis of available strategies: first strategies are ruled out that are dominated (another strategy
is more effective and has lower costs) or subject to extended dominance (the strategy is more effective and more costly but the incremental cost effectiveness ratio is higher

than the next most effective option and so it would never be the most cost effective option); incremental costs, incremental effects and incremental cost effectiveness ratios are
calculated for the remaining strategies by comparing each to the next most effective option.
(e) 2016 UK pounds. Cost components incorporated: Drug costs and healthcare utilisation (including exacerbation and non-exacerbation HC use)

Table 6: Health economic evidence profile: MART versus ICS/LABA as maintenance and SABA as reliever in adults

Wickstrom Partially
2009(Wickstr applicable
om et al., @)

2009)

(Denmark)

limitations®)

* Within-RCT analysis
(multiple RCTSs)

« Cost-effectiveness analysis
(severe exacerbations)

* Population: Adults and
children over 8 years of age
with persistent asthma. Mean
age: 36-45. At baseline
participants had either ICS
alone or with LABA as
maintenance therapy.

» Comparators:(©

First treatment change:

Rabe 2006(Rabe et al., 2006):

1. ICS/LABA (low dose)
2. MART (ICS/LABA low
dose)

O’Byrne 2005:

1. ICS/LABA (low dose)
2. MART (ICS/LABA low
dose)

Subsequent treatment
change:

Kuna 2007(Kuna et al.,
2007):

1. ICS/LABA (moderate dose)

Total costs
(mean per
patient):©)

First
treatment
change:
Rabe 2006:
£8

O’Byrne
2005:
Saves £19

Subsequen
t treatment
change:
Kuna 2007:
Saves £184
to £188

Bousquet
2007:
£56

O’Byrne
2005:

Severe
exacerbations
per patient per
year:

First treatment
change:

Rabe 2006:
0.10 fewer

O’Byrne 2005:
0.21 fewer

Subsequent
treatment
change:
Kuna 2007:

0.08 t0 0.14
fewer

Bousquet 2007:
0.06 fewer

O’Byrne 2005:
0.16 fewer

Kuna 2007 and
O’Byrne 2005:
Intervention 2
dominated
intervention 1 by
Reducing
exacerbations and
reducing costs to
the health service.

Rabe 2006:
Intervention 2 costs
an additional £82 per
exacerbation
avoided.

Bousquet 2007:
Intervention 2 costs
an additional £868
per exacerbation
avoided.

Vogelmeir 2005:
Intervention 2 costs
an additional £458
per exacerbation
avoided.
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Univariate
sensitivity
analyses
conducted, but
none changed the
results of the base
case analysis.

105



2. MART (ICS/LABA, low saves £12 Vogelmeir
dose) 2005:
Bousquet 2007: Vogelmeir ~ 0.04 fewer
1. ICS/LABA (high dose) 2005:
2. MART (ICS/LABA, £18
moderate dose)
O’Byrne 2005(O'Byrne et al.,
2005):
1. ICS/LABA (moderate dose)
2. MART (ICS/LABA, low
dose)
Vogelmeier 2005(Vogelmeier
et al., 2005):
1. ICS/LABA (high dose
2. MART (ICS/LABA,
moderate dose)
Follow up: 1 year
Abbreviations: CEA: cost-effectiveness analysis; ICS: inhaled corticosteroids; LABA; long-acting beta-agonist; MART: maintenance and reliever therapy
(a) Resource use for each trial was pooled across multiple countries rather than just the UK. In addition, Danish unit costs were applied, making the results less applicable to UK
NHS perspective. EQ-5D not included as an outcome, though reported outcomes would suggest it is at least not lower in the MART group.
(b) Time horizon of only 1 year may not be capturing the full effect of interventions. Limited sensitivity analyses conducted. Unit costs from 2007, may not reflect current NHS costs.
Rabe 2006 and O’Byrne 2005 are indirect evidence for first treatment change as all participants had received moderate dose ICS prior to trial entry. Potential conflict of interest.
(c) All intervention 1 had SABA as a reliever to be used as needed.
(d) There were two ICS/LABA arms compared to MART. One with budesonide/formoterol and the other with salmetorol/fluticasone. Both presented here.
(e) 2007 Danish Krone presented here as 2007 UK Pounds converted using purchasing power parities. Cost components incorporated: asthma medication, hospitalisation,
unplanned emergency visit, visit to GP, visit to pulmonologist.

Table 7: Health economic evidence profile: ICS/LABA/LAMA versus ICS/LABA in adults

Mangia Partially Potentially  « Probabilistic model based on  |ncremental Incremental 1vs 2: Probability intervention 1
2021(Mangi applicable@  serious clinical trials Two phase llI (1-2): (1-2): 0.34 £14,601 per cost effective (£19.7K
aetal., limitations®  studies, ARGON and IRIDIUM £4 919 QALYs QALY gained  threshold):
2021) * Cost-utility analysis (QALYSs) vs. 2: 65%
(Italy) * Population: Adult patients 1vs 3: vs. 3: 80%

with asthma aged 18 years £12,331 per vs. 4: 100%

and older who are QALY gained
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Mitibaa Partially
2021(Mtiba  applicable®
aetal,

2021)

(Canada)

Potentially
serious
limitations(®)

inadequately controlled

despite treatment with high-

dose inhaled corticosteroids
and LABAs.

» Comparators:

1. ICS/LABA/LAMA:
Indacaterol/
glycopyrronium/
Mometasone furoate
150/50/320 pg once daily.

2. ICS/LABA: Mometasone/
Indacaterol 150/320 ug,
once daily

3. ICS/LABA:Salmeterol/Fluti
casone 50/500 pg, twice
daily

4. ICS/LABA plus LAMA:
Salmeterol/fluticasone
50/500 pg, twice daily plus
tiotropium 5 pg once daily

* Time horizon: Lifetime

¢ Decision analytical model —
Markov Model

o Cost-utility analysis
(QALYs)

¢ Population: Patients (aged
218 years) with a diagnosis
of moderate-to-severe
asthma not adequately
controlled by a maintenance
combination of a LABA and
a moderate- or high-dose
ICS.

Comparators:

e LABA/LAMA/ICS:
Indacaterol/ glycopyrronium/

Incremental
(1-3):
£2,641

Incremental
(1-4): saves
£3,331

(©

Incremental
(1-2)
saves £9627

Incremental
(1-3)
saves
£17530

Incremental
(1-3): 0.21
QALYs

Incremental
(1-4): 0.25
QALYs

Incremental
(1-2)
0.31 QALYs

Incremental
(1-3)
0.29 QALYs

1vs4:1
dominates 4
(less costly
and more
effective)

In addition,
Intervention 4
is dominated
by intervention
3 (less costly
and more
effective) and
is not cost
effective
compared to
intervention 2
(ICER >30K).

Intervention 1
dominates all
other
interventions
(less costly
and more
effective).
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Analysis of uncertainty:
Bootstrapping

Missing data handled by
using different imputation
assumptions informed by
data collected on reasons
for missing data.

Probability intervention 1
cost effective versus
intervention 2/
intervention 3 (£20K
threshold): ~40%/~90%

Analysis of uncertainty:

Scenario analysis
conducted for intervention
1 versus intervention 3
comparison. Changes to
discount rates, time
horizon and
discontinuation rate did
not change the
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Mometasone furoate
150/50/160 pg once daily.

e LABA/ICS:
Salmeterol/Fluticasone
50/500 pg Twice daily

e LABA/ICS+LAMA:
Salmeterol/Fluticasone
50/500 pg Twice daily +
Tiotropium 5 ug Once daily

» Time horizon: Lifetime

conclusion of the base-
case scenario.

Abbreviations: ICER= incremental cost-effectiveness ratio; QALY= quality-adjusted life years; RCT= randomised controlled trial, LABA = Long acting beta2 agonist, LAMA = Long-

acting muscarinic antagonist, ICS = inhaled corticosteroid,

(a) ltalian healthcare perspective, uses 3% discounted not 3.5%, also lack of clarity in where exactly QALYSs are derived.

(b) Source of outcome data taken from only two clinical trials, may not reflect full scope of evidence. Baseline source of outcome unclear, sources of costs derived from Italian

healthcare sources which may not be applicable to the NHS. Potential conflict of interest.
(c) 2021 ltalian Euros converted to UK pounds (OECDPPP). Cost components incorporated: Pharmaceutical costs and exacerbation management costs.
(d) Canadian healthcare perspective. Uses 1.5% discounted not 3.5%. AQLQ mapped to EQ-5D for quality of life data
(e) Source of outcome data taken from only two clinical trials, may not reflect full scope of evidence. Costs sourced from Canadian health sources which may not be applicable to

NHS. Potential conflict of interest.

() 2020 costs Canadian Dollars converted to UK pounds (OECDPPP). Cost components incorporated: Drug costs, healthcare resource use per exacerbation.

Table 8: Health economic evidence profile: MART versus ICS/LABA or ICS as maintenance and SABA as reliever

NICE 2024
(UK)

Minor
limitations

Directly
applicable

e Life-table model
adjusted for asthma
specific mortality.
Costs and quality of
life were attached to
symptom status and
to severe
exacerbations. Three
populations were
explored using the
same model with
inputs and

Analysis 1:

Incremental
(2-1): £141

Analysis 2:

Incremental
(2-1): £16

Analysis 3:

Incremental:

(2-1): £22

Analysis 1:

Incremental
(2-1): 0.022
QALYs

Analysis 2:

Incremental
(2-1): 0.003
QALYs

Analysis 3:

Analysis 1: Probabilistic and

£6,382 (MART vs scenario analyses

ICS/LABA) were conducted for
the three populations.

Analysis 2: (see summary below

£4,769 (ICS/LABA for more detail)

vs MART)

Analysis 3:

MART dominated
(less costly and
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assumptions specific  (3-1): £174  Incremental:  more effective) both

to each group: (2-1) -0.008  ICS/LABA and ICS
e  Analysis 1, QALYs
escalation to (3-1) -0.012
low-dose QALYs
MART in
adults with

uncontrolled
asthma (first
escalation)

. Analysis 2,
escalation to
moderate-
dose MART in
adults with
uncontrolled
asthma
(subsequent
escalation)

. Analysis 3,
escalation to
low-dose
MART in
children with
uncontrolled
asthma

o Cost-utility analysis
(QALYs)
e Population:

. Analysis 1,
Adults (age
40.7 years)

. Analysis 2,
adults (age
42.1 years)
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. Analysis 3,
children (age
8 years)
e Comparators —
analysis 1:

1. Low/moderate-
dose ICS/LABA
+SABA prn

2. Low-dose MART

e Comparators —
analysis 2:
1. Moderate-dose
MART
2. Moderate/high-
dose ICS/LABA

+SABA prn
e Comparators —
analysis 3:
1. Paediatric low-
dose MART
2. Paediatric

moderate-dose
ICS + SABA prn

3. Paediatric low-
dose ICS/LABA
+SABA prn

1.1.9 Economic model

A cost-utility analysis was developed to compare three scenarios of using MART as step-up treatment for people whose management treatment is
not providing adequate control. Three comparisons were modelled:

1. Low-dose MART vs low/moderate-dose ICS/LABA + SABA PRN in adults
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2. Moderate-dose MART vs moderate/high-dose ICS/LABA + SABA PRN in adults
3. Paediatric low-dose MART vs paediatric low-dose ICS/LABA + SABA PRN vs paediatric moderate-dose ICS + SABA PRN in children.

A life-table model was developed, adjusted for asthma-specific mortality over a 5-year time horizon, and the model utilised published data on
symptom status, exacerbations, and reliever use to inform costs and quality of life for each treatment.

Data sources

o Cohort settings, severe exacerbations, symptom status and reliever use were informed by key studies identified in the clinical review for
each of the analyses:
o Atienza 2013,(Atienza et al., 2013) O’Byrne 2005,(O'Byrne et al., 2005) and Rabe 2006(Rabe et al., 2006) were used for analysis 1,
o Bousquet 2007,(Bousquet et al., 2007) Patel 2013,(Patel et al., 2013) and Vogelmeier 2005(Vogelmeier et al., 2005) were used for
analysis 2,
o Bisgaard 2006(Bisgaard et al., 2006) was used for analysis 3.
e Costs of asthma management and monitoring were estimated using BNF,(BMJ Group and the Royal Pharmaceutical Society of Great
Britain, Joint Formulary Committee, 2024) NHS National Collection Costs(NHS England, 2022) and PSSRU.(Jones, et al.)
e General population utility was informed using Kind et al. 1999(Kind, et al., 1998)
e The quality of life associated with controlled or uncontrolled asthma was calculated through a bespoke analysis of the Health Survey for
England (HSE)(NHS Digital, 2019)
e Disutility associated with severe exacerbation was taken from Briggs et al. 2021(Briggs, et al., 2021)

Full details of the economic model are presented in XXX, and the main results of the analyses are summarised below. The base case analyses
below are from an English NHS perspective. Analyses were also conducted from a Scottish NHS perspective, the results were similar to the
English NHS perspective and are can be found in the full report.

When low-dose MART was compared with low/moderate-dose ICS/LABA + SABA PRN in adults who had uncontrolled asthma, low-dose MART
was found to have a probabilistic ICER of £6,382 per QALY gained, consistent with the deterministic ICER. Moreover, the ICER remained below
£20,000 per QALY gained for all scenario analyses. One scenario with a substantially different ICER was when the option to use different utility
values based on symptom status was excluded. However, the ICER in this case remained below £20,000 per QALY gained.

Table 9: Probabilistic results, escalation to low-dose MART in adults

Strategy Mean cost Mean QALYs Incremental cost Incremental QALYs ICER % cost-effective(®
Low/moderate-dose

ICS/LABA + SABA £1,327 3.549 - - - 1.00%

PRN
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Strategy Mean cost Mean QALYs Incremental cost Incremental QALYs ICER % cost-effective(@

Low-dose MART £1,468 3.571 £141 0.022 £6,382 99.00%

(a) Cost-effective at a threshold of £20,000 per QALY gained

In the comparison between moderate-dose MART and moderate/high-dose ICS/LABA + SABA PRN in adults, the MART regimen was found to
have marginally lower costs and QALY's than ICS/LABA in the probabilistic base-case analysis, with ICS/LABA having an ICER of £4,769 per
QALY gained compared with MART. The probabilistic analysis found that ICS/LABA had a 59.44% probability of being cost-effective compared
with MART in the base-case, indicating some uncertainty in the analysis. The deterministic results were consistent with the probabilistic. Due to the
very small incremental costs and incremental QALYs, the ICER varied more between each scenario analysis. A key driver of the cost-effectiveness
estimates in this population are the source of efficacy data used in the model. The Bousquet study is more favourable for ICS/LABA as it was the
only study that reported the asthma control outcome in which MART had fewer control days, and the Patel study is more favourable for MART, with
a much larger difference in exacerbation rate between the two arms. Drug costs also had a large impact on the ICER, given the small incremental
costs and QALYs in the base-case. A scenario of interest to the committee was that which excluded symptom status from the analysis given the
limitations in the data informing this aspect, and this scenario resulted in MART being the dominant strategy (less costly and more effective).

Table 10: Probabilistic results, escalation to moderate-dose MART in adults

Strategy Mean cost Mean QALYs Incremental cost Incremental QALYs ICER % cost-effective(®
Moderate-dose 0
MART £2,144 3.478 - - - 40.56%
Moderate/high-

dose ICS/LABA £2,161 3.482 £16 0.003 £4,769 59.44%

+ SABA PRN

(a) Cost-effective at a threshold of £20,000 per QALY gained

The analysis in children comparing paediatric low-dose MART with paediatric low-dose ICS/LABA + SABA PRN and with paediatric moderate-dose
ICS + SABA PRN had consistent results in the deterministic base-case, probabilistic analysis and scenario analyses, with the MART regimen being
dominant (less costly and more effective) over both other strategies except in two scenarios. In the two scenarios where MART was not dominant
(when the minimum drug costs were used, and when the HSE utility multipliers were used) the ICER was below £20,000 per QALY for MART
compared with either ICS/LABA or ICS.
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Table 11: Probabilistic results, escalation to paediatric low-dose MART in children

Paediatric low-dose
MART

Paediatric moderate-

dose ICS + SABA £838 4.321
PRN

Paediatric low-dose

ICS/LABA + SABA £990 4.316
PRN

£816 4.329

(a) Cost-effective at a threshold of £20,000 per QALY gained
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£22

£174

-0.008

-0.012

Dominated

Dominated

84.90%

14.46%

0.64%
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1.1.11 Evidence statements

Economic

¢ One cost utility analysis in children (6 to 14 years) with asthma requiring frequent SABA
relief, found that regular low dose ICS + montelukast dominated low dose ICS/LABA
combination (more effective and less costly) and was more cost effective than low dose
ICS (ICER: £6,827 per QALY gained). This study was assessed as partially applicable
with potentially serious limitations.

¢ One cost utility analysis in people aged 12 years and older with uncontrolled asthma,
previously treated with ICS, found that moderate-dose ICS+LTRA was cost effective
compared to moderate-dose ICS+LABA (ICER: £11,919 per QALY gained). This study
was assessed as partially applicable with potentially serious limitations.

¢ One cost utility analysis in adults over 16 years of age, whose asthma has remained
uncontrolled using routine low dose ICS and SABA for symptom relief, found that
ICS+LTRA was cost effective compared to ICS+LABA (ICER for ICS+LABA vs
ICS+LTRA: £56,977 per QALY gained). The study also found that ICS+LTRA dominated
moderate ICS and low dose ICS. This analysis was assessed as partially applicable with
potentially serious limitations.

¢ One review in adults and children over 8 years of age with persistent asthma included
cost-effectiveness analyses comparing low and moderate dose MART regimes with
various doses of ICS/LABA or ICS maintenance treatment and SABA as the as-needed
reliever, based on separate RCTs. This analysis was assessed as partially applicable with
potentially serious limitations.

- For trials in the first treatment change, the analysis found that low-dose MART had
fewer severe exacerbations than low-dose ICS/LABA + SABA, but that based on one
trial (Rabe 2006) low-dose MART costs an additional £82 per exacerbation avoided,
and in another trial (O’Byrne 2005) low-dose MART was dominant.

- For trials in the second treatment change there were comparisons between low-dose
MART and both moderate-dose ICS/LABA + SABA (Kuna 2007) and moderate-dose
ICS + SABA (O’Byrne 2005), and also between moderate-dose MART and high-dose
ICS/LABA + SABA (Bousquet 2007, Vogelmeier 2005). For the analyses based on the
trials reported by Kuna and O’Byrne, low-dose MART was dominant over both
moderate-dose ICS/LABA + SABA, and moderate-dose ICS + SABA, respectively. For
the analyses comparing moderate-dose MART with high-dose ICS/LABA + SABA, it
was found that moderate-dose MART cost an additional £868 and £458 per
exacerbation when based on Bousquet and Vogelmeier, respectively.

¢ Two cost utility analysis in adults over 18 years of age, whose asthma has remained
uncontrolled using moderate or high dose ICS and LABA, found that LABA/LAMA/ICS
dominated (less costly and more effective) ICS/LABA plus LAMA and either dominated or
was cost effective compared to ICS/LABA (ICER vs ICS/LABA in Mangia 2021: £12,331 to
14,601 per QALY gained). These analyses were assessed as partially applicable with
potentially serious limitations.

¢ An original cost utility analysis comparing low-dose MART with low/moderate-dose
ICS/LABA + SABA PRN in adults, found that low-dose MART would be considered cost-
effective at a threshold of £20,000 per QALY, with an ICER of £6,382 compared with
low/moderate-dose ICS/LABA. The analysis was assessed as directly applicable with minor
limitations.

¢ An original cost utility analysis comparing moderate-dose MART with moderate/high-dose
ICS/LABA + SABA PRN in adults, found that in the base-case moderate-dose MART was
less cost-effective than moderate/high-dose ICS/LABA, with the latter having an ICER of
£4,769 per QALY gained over moderate-dose MART. A key scenario analysis where
symptom status was excluded due to uncertainty in the clinical evidence, resulted in
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moderate-dose MART being dominant (less costly and more effective) over moderate/high-
dose ICS/LABA + SABA. The analysis was assessed as directly applicable with minor
limitations.

¢ An original cost utility analysis comparing paediatric low-dose MART with paediatric low-
dose ICS/LABA + SABA PRN or paediatric moderate-dose ICS + SABA PRN in children,
found that paediatric low-dose MART would be dominant (less costly and more effective)
over both other strategies. The analysis was assessed as directly applicable with minor
limitations.
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1.1.12 The committee’s discussion and interpretation of the evidence

1.1.12.1. The outcomes that matter most

The purpose of asthma medication is to relieve symptoms, improve quality of life and prevent
exacerbations, the need for hospitalisation and asthma deaths. The occurrence of severe
asthma exacerbations is of major importance as these are associated with an increased risk
of death and have a significant deleterious effect on quality of life. The outcomes considered
for this review were severe asthma exacerbations, mortality, quality of life, asthma control,
hospital admissions, reliever/rescue medication use, lung function, general adverse events,
and specific adverse events; linear growth, pneumonia, adrenal insufficiency, bone mineral
density and inflammatory markers. Whilst all outcomes were analysed with equal importance,
for the purposes of decision making the committee agreed that asthma exacerbations and
mortality were the most important outcomes. In keeping with this consensus, the committee
agreed that the threshold for clinical importance for severe asthma exacerbations should be
set at 30 events per 1000 people.

Adults and young people aged 212 years (3.2a)

Evidence was identified for all comparisons of interest. However, no evidence was identified
for the outcome measures of quality of life, adrenal insufficiency, bone mineral density or
inflammatory markers.

Adults and young people aged 212 years (3.2b)

No evidence was identified for the comparisons: MART versus MART plus LAMA; or MART
versus MART plus montelukast (LTRA). No evidence was identified for any comparison for
bone mineral density.

Children aged 5-11 years

No evidence was identified for the comparison between MART and regular low-dose ICS
with montelukast (plus as needed SABA). Additionally, no evidence was identified for any
comparison for asthma control, linear growth, bone mineral density or inflammatory markers.

Children under 5 years

No evidence was identified for intermittent montelukast, regular low/moderate dose
ICS/LABA combination or intermittent increases in ICS dose in children under 5 years.
Evidence was identified for regular montelukast and indirect interventions, namely regular
ICS, as-needed ICS/SABA and as-needed SABA. No evidence was identified for quality of
life, asthma control, linear growth, bone mineral density or inflammatory markers.

1.1.12.2 The quality of the evidence
Adults and young people aged 212 years (3.2a)

Fifteen RCTs and one post-hoc analysis of three RCTs (16 papers) were identified, twelve of
which compared regular low-dose ICS/LABA to regular low-dose ICS, two that compared
MART to low-dose ICS with SABA as-needed and three that compared MART to low-dose
ICS/LABA with SABA as-needed. Evidence from these papers ranged from moderate to very
low quality, with the majority being very low quality. Most of the evidence was downgraded
due to risk of bias arising from concerns surrounding the randomisation method and
concerns around deviations from the intended interventions, mostly due to a lack of
adherence monitoring. Additionally, a large amount of evidence was downgraded due to
imprecision, largely due to the rare occurrence of specific adverse events such as mortality,
hospital admissions and pneumonia. The committee acknowledged these issues but felt that
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they were able to make recommendations as the evidence aligned with their clinical
experience.

Indirect evidence was identified for pneumonia, with three studies reporting respiratory tract
infections. However, this evidence was very low quality due to imprecision, risk of bias and
indirectness. All evidence for the comparison between MART and low-dose ICS/LABA with
SABA as-needed was downgraded by one increment due to population indirectness. This
was due to the participants in the three included studies being treated with moderate-dose
ICS prior to study entry, rather than low-dose as specified in this review protocol.

Adults and young people aged 212 years (3.2b)

Fifty-one RCTs were identified in total. Six studies compared the MART regime to regular
moderate/high dose ICS/LABA with SABA as needed and two studies compared MART to
regular moderate/high dose ICS with SABA as needed. A single study (Wang et al, 2015)
comprised three trial arms consistent with the protocol so contributed to evidence for three
comparisons: it was the only study comparing regular moderate/high dose ICS/LABA versus
regular low/moderate dose ICS/LABA plus montelukast; one of 4 studies comparing regular
moderate/high dose ICS/LABA versus regular low/moderate dose ICS/LABA plus LAMA; and
one of two studies comparing regular low/moderate dose ICS/LABA plus montelukast versus
regular low/moderate dose ICS/LABA plus LAMA.

Most of the evidence identified (30 studies) compared regular moderate/high dose ICS/LABA
with regular moderate/high dose ICS. Two studies compared regular moderate/high dose
ICS/LABA with regular low/moderate dose ICS plus montelukast and three studies compared
regular moderate/high dose ICS/LABA with regular low/moderate dose ICS plus LAMA.
Finally, three studies compared regular moderate/high dose ICS with regular low/moderate
dose ICS plus montelukast. For all these comparisons, SABA was available as needed in
each arm.

Overall, evidence from the studies ranged from high to very low quality. For most
comparisons the certainty of findings for each outcome varied from very low to moderate.
However, findings for some outcomes for the comparison of MART versus regular
moderate/high ICS/LABA (with SABA as needed) were high certainty. Evidence for three
comparisons were all low or very low certainty: regular moderate/high dose ICS/LABA versus
regular low/moderate dose ICS/LABA plus montelukast; regular low/moderate dose
ICS/LABA plus montelukast versus regular low/moderate dose ICS/LABA plus LAMA; and
regular moderate/high dose ICS/LABA versus regular low/moderate dose ICS plus
montelukast.

The majority of the evidence identified was in studies funded by the pharmaceutical industry;
where 210 studies were available for any particular outcome for any comparison, publication
bias was assessed by funnel plots and reflected in the certainty of evidence in GRADE. Most
of the evidence was downgraded due to concerns about the risk of bias. Reasons included:
unclear randomisation or analysis method, deviations from the intended interventions or
exclusion criteria, lack of adherence monitoring, inclusion of an open-label study, missing
outcome data or high dropout rate and reasons for discontinuation related to participant's
health status. A large amount of evidence was downgraded due to imprecision; this is due to
the rare occurrence of specific adverse events such as mortality, hospital admissions and
pneumonia or adrenal insufficiency, or in some cases the small sample size of participants. A
large amount of evidence compared regular moderate/high dose ICS/LABA with regular
moderate/high dose ICS and for this comparison the evidence for some outcomes was
downgraded due to unexplained heterogeneity. In some instances, findings were
downgraded due to indirectness of population or the intervention, due to medications taken
prior to entry of the study, or changes (including to doses) to medications taking during the
intervention, respectively. Other issues affecting population indirectness include age of
participants and proportion with uncontrolled asthma.
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Children aged 5-11 years

Eight RCTs were identified in children all of which compared regular paediatric
moderate/high dose ICS to regular paediatric moderate/high dose ICS/LABA. Two RCTs had
an additional trial arm (3 trial arms) that also investigated effectiveness of either MART or
regular paediatric moderate/high dose ICS with montelukast (plus as needed SABA).
Therefore, one RCT compared regular paediatric moderate/high dose ICS plus as needed
SABA to MART, and regular paediatric moderate dose ICS/LABA plus as needed SABA to
MART. Similarly, one RCT compared regular paediatric moderate/high dose ICS to regular
paediatric moderate dose ICS with montelukast, and regular paediatric moderate dose
ICS/LABA to regular paediatric low dose ICS with montelukast. Evidence from these papers
ranged from moderate to very low quality, with the majority being very low quality. All
evidence involving comparisons with low regular ICS with montelukast was very low quality.

Evidence was commonly downgraded due to risk of bias in studies due to lack of information
about randomisation or adherence to interventions, missing data, and lack of pre-
specification of analyses in protocols; in one case downgrading was also due to the open-
label nature of the RCT.

Additionally, a large amount of evidence was downgraded due to imprecision; this was
sometimes due to the rare occurrence of specific adverse events such as mortality, adrenal
insufficiency and pneumonia, but also because confidence intervals reflect very small sample
sizes in some studies. Some evidence was also downgraded for population indirectness due
to containing a mixture of children and adolescents. One finding was downgraded due to
high heterogeneity in the evidence that could not be explained with pre-specified subgroup
analyses.

Children under 5 years

Two RCTs, one of which was a crossover study, were identified in infants aged between 1-5
years of age. Comparisons made were between regular ICS and as needed ICS/SABA,
regular ICS and regular montelukast, and as needed ICS/SABA vs regular montelukast.

1.1.12.3 Benefits and harms

Adults and younq people aged 212 years (3.2a)

Regular low-dose ICS/LABA vs regular low-dose ICS

For the comparison between regular low-dose ICS/LABA and regular low-dose ICS, very low
quality evidence from two RCTs showed that there were less severe asthma exacerbations
at 26 months, with 20 fewer events per 1,000 participants (80 fewer to 20 more) in the
ICS/LABA arm; this difference failed to meet the pre-set definition for clinical importance.
However, was a clinically important benefit of ICS/LABA on severe exacerbation rate, with a
rate ratio of 0.77 (95%Cl 0.57-1.05) indicating a 23% reduction in severe exacerbation rate
with ICS/LABA, albeit from very low quality evidence from three RCTs. Very low quality
evidence showed a clinically important benefit of low-dose ICS/LABA on PEF values, with a
mean difference of 22.5 L/min (95%CI 18.91 higher to 26.08 higher) higher than low-dose
ICS.

MART vs regular low-dose ICS with SABA as needed

For the comparison between MART and regular low-dose ICS with SABA as-needed, low
quality evidence from a single RCT showed a clinically important benefit of MART on severe
asthma exacerbations at 26 months, with 56 fewer events per 1,000 participants (95%CI 76
fewer to 29 fewer; RR 0.52, 95%CI 0.35-0.75). This was supported by the severe
exacerbation rate data, with a moderate quality evidence from a single study reporting a rate
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ratio of 0.24 (95%Cl 0.20-0.27), indicating a 76% reduction in severe exacerbation rate with
MART. A clinically important benefit of MART was seen on lung function (PEF), with
moderate quality evidence from a single RCT reporting a mean difference of 25 L/min
(95%CI 19.4 higher to 30.6 higher) in favour of MART. No other clinically important
differences were identified.

MART vs regular low-dose ICS/LABA with SABA as needed

For the comparison of MART versus regular low dose ICS/LABA with SABA as needed,
moderate quality evidence from two RCTs showed a clinically important benefit of MART on
severe asthma exacerbations at 26 months with 72 fewer events per 1,000 participants (89
fewer to 52 fewer; RR 0.67, 95%CI 0.59-0.76). No clinically important differences between
treatment arms, were identified for any other outcome.

Children aged 5-11 years

Regular paediatric moderate/high dose ICS/LABA vs regular paediatric moderate/high
dose ICS

For the comparison between regular paediatric moderate dose ICS/LABA and regular
paediatric moderate/high dose ICS, clinically important differences were identified for severe
asthma exacerbations at 26 months and hospital admissions, but the treatment arm
producing the better outcome was not consistent and for both outcomes the certainty of
evidence was very low. For severe asthma exacerbations at 26 months, the risk difference
was 95 more per 1000 (16 more to 215 more), indicating a clinically important benefit of
paediatric moderate/high dose ICS. For hospital admissions, the risk difference was 53 fewer
per 1000 (81 fewer to 30 more) for regular paediatric moderate dose ICS/LABA, therefore
showing a clinically important benefit in the opposite direction. In addition, the committee
noted that severe exacerbations in the 3-5 month period were lower with ICS/LABA, although
the difference was modest. They were not able to account for these inconsistent results.

No clinically important difference favouring either arm was identified for any other outcome.

MART vs regular paediatric moderate/high dose ICS/LABA with SABA as needed

For the comparison between MART and regular paediatric moderate/high dose ICS/LABA
with SABA as needed, clinically important differences were identified for severe asthma
exacerbations, severe exacerbation rates and adverse events. There were 222 fewer severe
asthma exacerbations per 1,000 participants (265 fewer to 145 fewer) with MART. The same
direction of effect was seen in severe exacerbation rates, with a rate ratio of 4.77 (2.49 to
9.14) indicating a 377% increase in events with paediatric moderate/high ICS/LABA with
SABA as needed. Similarly, there were fewer adverse events with MART, with a difference of
120 per 1,000 (133 fewer to 64 fewer). All data was of moderate quality, although it was
acknowledged that this was from a single RCT that contained a relatively small number of
participants. No clinically important difference favouring either arm was identified for any
other outcome.

MART vs regular paediatric moderate/high dose ICS with SABA as needed

For the comparison between MART and regular paediatric moderate/high dose ICS with
SABA as needed, clinically important differences were identified for severe asthma
exacerbations and severe exacerbation rate. There were 113 fewer (157 fewer to 26 fewer)
severe exacerbations per 1,000 participants with MART, with severe exacerbation rate
showing a similar benefit with a risk ratio of 3.24 (1.63 to 6.42) reflecting a 224% increase in
events with paediatric moderate/high dose ICS with SABA as needed. This evidence was low
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to moderate quality and came from a single RCT with a limited number of participants. No
clinically important difference favouring either arm was identified for any other outcome.

Regular paediatric moderate/high dose ICS vs regular paediatric moderate dose ICS
plus montelukast

For the comparison of regular paediatric moderate/high dose ICS versus paediatric moderate
dose ICS plus montelukast, the only clinically important difference identified was for quality of
life. A mean difference of 0.55 (1.56 lower to 0.46 higher) was identified in favour of ICS plus
montelukast, albeit from very low quality evidence that was downgraded as a result of
population indirectness, very serious risk of bias and very serious imprecision. Furthermore,
this evidence was from a single small study, limiting the confidence of the committee to make
recommendations based on the finding. No clinically important difference favouring either
arm was identified for any other outcome, including severe asthma exacerbations at =6
months, with very low quality evidence showing a difference of 8 events per 1,000 people (77
fewer to 1201 more) in favour of ICS plus montelukast.

Regular paediatric moderate/high dose ICS/LABA vs regular paediatric moderate dose
ICS plus montelukast

For the comparison between regular paediatric moderate dose ICS/LABA versus regular
paediatric moderate dose ICS plus montelukast, clinically important differences were seen in
severe asthma exacerbations, quality of life and lung function (FEV+). There were 250 fewer
(38 fewer to 2,400 more) severe exacerbations per 1,000 participants with ICS/LABA
compared to ICS with montelukast. Lung function showed the same direction of effect, with a
10.99% greater increase in FEV1(3.92 lower to 25.9 higher) with ICS/LABA compared to ICS
with montelukast. In contrast, quality of life assessed with the Paediatric Asthma Quality of
Life Questionnaire showed a 0.74 lower (2.07 lower to 0.59 higher) change over with
ICS/LABA compared to ICS plus montelukast. All data for this comparison was very low
quality, coming from the same study as the previous comparison (paediatric moderate/high
dose ICS vs regular paediatric moderate dose ICS plus montelukast) with the same
limitations. No clinically important difference favouring either arm was identified for any other
outcome.

Children under 5 years

Regular ICS vs as-needed ICS/SABA

For the comparison between regular ICS and as-needed ICS/SABA, very low quality
evidence from a single RCT reported a clinically important benefit of regular ICS, with 88
fewer severe asthma exacerbations per 1,000 participants (95%CI 141 to 14 fewer)
compared to as-needed ICS/SABA (RR 0.68; 95%CI 0.49-0.95). No other outcomes showed
a clinically important benefit of either intervention.

Regular ICS vs regular montelukast

For the comparison between regular ICS and regular montelukast there was a clinically
important benefit of regular ICS on severe asthma exacerbations at both the 3-5 and 26-
month time points. Low quality evidence from a single study showed 150 fewer
exacerbations per 1,000 participants (95%CI 201 to 82 fewer; RR 0.56, 95%Cl 0.41-0.76)
with regular ICS compared to regular montelukast after 16 weeks. Following the same
pattern, very low quality evidence from a different RCT showed 152 fewer exacerbations per
1,000 participants (95%CI 230 to 30 fewer; RR 0.59, 95%CI 0.38-0.92) with regular ICS
compared to regular montelukast. No other outcomes showed a clinically important benefit of
either intervention.

As-needed ICS/SABA vs regular montelukast
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For the comparison between as-needed ICS and regular montelukast, very low quality
evidence from a single RCT reported a clinically important benefit of as needed ICS/SABA
with 65 fewer severe asthma exacerbations per 1,000 participants (95%CI 129 fewer to 20
more; RR 0.81, 95%CI 0.62-1.06) compared to regular montelukast. No other outcomes
showed a clinically important benefit of either intervention.

3.2b Further step-up treatment adults and young people aged 212 years with
uncontrolled asthma

MART vs regular moderate/high dose ICS/LABA with SABA as needed

For the comparison between MART and moderate/high dose ICS/LABA with SABA as
needed, there was a clinically important benefit of MART on severe asthma exacerbations at
=26 months, with 35 fewer events per 1000 participants (95%CI 47 fewer to 21 more; Peto OR
0.72, 95%CI 0.63-0.83) identified from 5 RCTs with moderate certainty of the evidence. This
benefit was reflected in the severe exacerbation rate data, showing a rate ratio of 0.70
(95%CI 0.61-0.81) from 4 RCTs, indicating a 30% reduction in exacerbation rate with MART.
No other clinically important benefits were identified for either intervention.

MART vs regular moderate/high dose ICS with SABA as needed

For the comparison between ICS/formoterol MART and moderate/high dose ICS with SABA
as needed, there was a clinically important benefit of MART on severe asthma exacerbations
at 26 months, with 88 fewer events per 1000 participants (95%CI 107 fewer to 68 fewer; RR
0.62, 95%CI 0.54-0.71) identified from 2 RCTs with moderate certainty of the evidence. This
benefit was reflected in the severe exacerbation rate data, showing a risk ratio of 0.57
(95%Cl 0.48-0.68) from one RCT, also with moderate certainty, indicating a 43% reduction in
exacerbation rate with MART. A clinically important benefit of MART was also seen in lung
function (peak expiratory flow), with a mean difference of 18.86 L/min (95%CI 15.76-21.96)
identified from 2 RCTs with low certainty of the evidence. No other clinically important
benefits were identified for either intervention.

Regular moderate/high dose ICS/LABA vs regular low/moderate dose ICS/LABA plus
montelukast

No severe asthma exacerbation data was identified for this comparison. No clinically
important benefits were identified for any outcomes.

Regular low/moderate dose ICS/LABA plus LAMA vs regular moderate/high dose
ICS/LABA

For the comparison between regular moderate/high dose ICS/LABA and regular
low/moderate dose ICS/LABA plus LAMA, very low quality evidence from two RCTs did not
show a clinically important difference in severe asthma exacerbations at 26 months, with 20
fewer events per 1000 participants (RR 0.89, 95%CI 0.77-1.02) in the ICS/LABA arm. A
clinically important benefit of ICS/LABA was seen on mortality, with data from three RCTs
showing 1 fewer event per 1000 participants (Peto OR 0.63, 95%CI 0.21-1.87), although
there was very low certainty of the estimate. A clinically important benefit of ICS/LABA plus
LAMA was seen on inflammatory markers, with data from a single RCT showing a 15.63
(95%CI 10.89-20.37) ppb increase in FeNO with ICS/LABA, although the certainty of the
evidence was very low. No further clinically important differences were found.

Regular moderate/high dose ICS/LABA vs regular moderate/high dose ICS

For the comparison between moderate/high dose ICS/LABA and moderate/high dose ICS
there was a clinically important benefit of ICS/LABA on severe asthma exacerbations at 26
months, with 47 fewer events per 1000 participants (95%CI 62 fewer to 30 fewer; Peto OR
0.70, 95%CI 0.61-0.80) identified from 10 RCTs with low certainty of the evidence. This
benefit was also seen in the severe exacerbation rate data with a rate ratio of 0.74 (95%ClI
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0.65-0.84) being shown from five RCTs with a low certainty of the evidence, indicating a 26%
reduction in severe exacerbation rate with ICS/LABA. A clinically important benefit of
ICS/LABA was also seen in lung function (PEF) with a mean difference of 24.31 (95%ClI
19.83 higher to 28.78 higher) L/min compared to ICS, identified from 16 RCTs with very low
certainty of the evidence. A clinically important benefit of ICS/LABA was also seen in adrenal
insufficiency, expressed as the 0-24h AUC of serum cortisol, with a mean difference of 0.2
(95%CI 0.02 higher to 0.38 higher) identified from a single study with very low certainty of the
evidence.

Regular moderate/high dose ICS/LABA vs regular low/moderate dose ICS plus
montelukast

For the comparison between moderate/high dose ICS/LABA and low/moderate dose ICS
with montelukast there was no clinically important difference in severe asthma exacerbations
at 3-5 months, with 6 more events per 1,000 participants (95%CI 17 fewer to 46 more; RR
1.12, 95%CI 0.65-1.94) with ICS/LABA. There was no data covering a longer time period. A
clinically important benefit of ICS/LABA was seen for lung function (PEF), with a mean
difference of 24.2 (95%CI 5.6 lower to 54 higher) L/min identified from one RCT with very low
certainty of the evidence. No further clinically important differences were identified.

Regular low/moderate dose ICS/LABA plus LAMA vs regular low/moderate dose
ICS/LABA plus montelukast

For the comparison between ICS/LABA plus LAMA and ICS/LABA plus montelukast there
was a clinically important benefit of ICS/LABA plus LAMA on severe asthma exacerbations at
=26 months, with very low quality evidence from a single RCT reporting 41 more events per
1,000 participants (95%CI 98 fewer to 450 more; RR 1.24, 95%Cl 0.43-3.61) in the
ICS/LABA plus montelukast arm. Additionally, a clinically important benefit of ICS/LABA plus
LAMA was seen on lung function (FEV+), with a difference of -3 (95%CI 4.85 lower to 1.15
lower) percent of predicted with ICS/LABA plus montelukast identified from a single RCT with
low certainty of the evidence. No further clinically important differences were identified.

Regular moderate/high dose ICS/LABA vs regular low/moderate dose ICS plus LAMA

For the comparison between ICS/LABA and ICS plus LAMA there was no clinically important
difference in severe asthma exacerbations at 26 months, with very low quality data from one
RCT reporting 12 more events per 1,000 participants (95%CI 10 fewer to 45 more; RR 1.23,
95%CI 0.81-1.87) with ICS/LABA. There were no clinically important differences for any
outcomes.

Regular moderate/high dose ICS vs regular low/moderate dose ICS plus montelukast

For the comparison between ICS and ICS plus montelukast there was no clinically important
difference in severe asthma exacerbations at 3-5 months, with low quality data from two
RCTs reporting 16 more events per 1,000 participants (95%CI 5 fewer to 55 more; RR 1.58,
95%CI 0.83-3.02) in the ICS arm. A clinically important benefit of ICS plus montelukast was
seen in severe exacerbation rate, with a rate ratio of 0.45 (95%CI 0.20-0.99) indicating a
55% reduction in severe exacerbation rate with ICS plus montelukast, albeit from a single
RCT with low certainty of the evidence. No further clinically important differences were
identified.

1.1.12.4 Cost effectiveness and resource use

People aged over 12 years

For the initial escalation of treatment, one cost effectiveness study (Wickstrom 2009) was
identified in adults which found low-dose MART and moderate-dose MART compared with
low/moderate and moderate/high-dose ICS/LABA plus SABA were either less costly and
resulted in fewer severe exacerbations or more costly and resulted in fewer severe
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exacerbation. This cost effectiveness analysis was assessed as partially applicable with
potentially serious limitations. The committee considered the Wickstrom et al (2009) study
when discussing the cost-effectiveness of stepping up therapy in people who have
uncontrolled asthma, but felt that more robust evidence was required to determine whether
MART would be cost-effective compared with ICS/LABA plus SABA in adults at low and
moderate dose (and in children, see section below) and so this area was prioritised for
economic modelling.

The new economic analysis included three separate analyses, two in adults and one in
children. The analyses in adults were: low-dose MART versus low/moderate-dose ICS/LABA
+ SABA PRN in adults and moderate-dose MART versus moderate/high-dose ICS/LABA +
SABA PRN in adults.

The committee recommended that low-dose MART should be used for the initial escalation
of treatment for adults with uncontrolled asthma; the results of the economic analysis
demonstrated that this was a cost-effective use of NHS resources compared with the
alternative of using ICS/LABA plus SABA, with MART having an ICER below £20,000 per
QALY gained in the base-case and all scenario analyses. Additionally, the committee noted
that a simpler approach is important to patients, so the convenience of having a single
inhaler for maintenance and reliever therapy is beneficial.

For the second escalation of treatment for adults whose asthma is uncontrolled on either low-
dose MART or moderate-dose ICS/LABA plus SABA or ICS plus SABA, the results of the
economic analysis were less clear. The committee considered the model base-case and
scenario analyses, as well as the strength of the clinical data informing those analyses when
making their recommendations. Although the model base-case indicated that moderate-dose
MART was less cost-effective than moderate/high dose ICS/LABA plus SABA, the committee
also considered a scenario analysis to be equally plausible, where symptom status was
removed from the model on the basis of the clinical evidence for this population being less
robust, and the result of this scenario favoured the moderate-dose MART regimen. The
committee also took into account the simplicity for patients of remaining on a MART regimen,
given the previous recommended step in the treatment pathway was low-dose MART. They
felt that changing back to separate inhalers may not make sense in practice. Therefore, a
recommendation to offer moderate-dose MART was made for adults uncontrolled on low-
dose MART.

The committee noted that for those who remain uncontrolled at this stage despite good
adherence, the evidence on what to do next is not clear from the available evidence. They
noted that in this population checking the FeNO level (if available) and the blood eosinophil
count should be considered and if either of these is raised then a referral to a specialist in
asthma care should be made. This is because a person who is uncontrolled on moderate
dose MART, and therefore using their ICS/formoterol reliever inhaler regularly, is effectively
on high dose ICS and if this is failing to control their airway inflammation they are at
increased risk of severe asthma attacks. If neither FeNO or eosinophil count was raised,
based on the clinical evidence looking at the addition of montelukast or LAMA to moderate
dose ICS or moderate-dose ICS/LABA, the committee considered that the next step would
be the addition of either montelukast or LAMA. No health economic evidence was identified
for the addition of either montelukast or LAMA to MART. Clinical evidence was available
looking at the addition of either montelukast or a LAMA to baseline treatment with moderate-
dose ICS or moderate dose ICS/LABA, but the 2 options were only compared directly in 2
small studies. Although the comparison showed a reduction in exacerbations with a LAMA
added to ICS/LABA compared with adding montelukast to ICS/LABA, the committee did not
have much confidence in the result because of the small study population. Although not
direct evidence for an adult population stepping up from MART, two health economic
analyses were identified (Price 2011 and NICE 2017) which found that moderate dose ICS
plus montelukast was cost effective compared to moderate dose ICS/LABA or moderate ICS
or low dose ICS. Both studies were assessed as partially applicable with minor limitations.
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Although no health economic evidence was identified for LAMA as an addition to MART, two
cost utility studies were identified exploring the addition of LAMA in patients uncontrolled with
high dose ICS/LABA (Mangia 2021 and Mtibaa 2021). Both studies compared the triple
inhaler (ICS/LABA/LAMA) versus ICS/LABA versus ICS/LABA plus LAMA. The studies found
that a triple inhaler was more cost effective than adding LAMA to ICS/LABA. These studies
however were not done in the context of MART, and people were using SABA for relief.
There was no specific economic or clinical evidence to suggest the benefit of the triple
inhaler in the context of stepping up from MART.

When the committee discussed whether an LTRA or LAMA should be used as the next step
up they noted that it would be simpler to add an LTRA than a LAMA because the latter would
involve teaching the person with asthma how to use an additional inhaler device, and the
requirement for 2 inhalers is also less environmentally desirable. An LTRA is also cheaper,
but there is a risk of significant side effects, particularly neuropsychiatric disturbances. These
neuropsychiatric disturbances were not incorporated in the health economic analyses of
montelukast identified in the literature due to poor reporting of these adverse events at the
time of their publication. The committee noted that for the more common adverse events
such as sleep disturbances, and agitation would not require costly healthcare interventions to
manage these. The more severe adverse events such as hallucinations and suicidal thinking
would require more costly intervention, such as psychiatric referrals and hospitalisation, but
these side effects are very rare and therefore their management unlikely to have a significant
resource impact to the NHS. It was agreed therefore that there was no convincing reason to
recommend one option over the other and that the choice of the person with asthma should
decide which should be tried first after a discussion of the potential benefits and harms which
should include the risk of neuropsychiatric side effects with montelukast

When considering the treatment pathway they were recommending to in the guideline, the
committee agreed to not specify using the triple inhaler as they did not want people to go
have to back to SABA for relief and considered the cost of having a triple inhaler for
maintenance and a combination inhaler for relief would be more costly than having
combination inhaler plus a LAMA inhaler.

Children aged 5 to 11 years

In the absence of published evidence in children for the use of MART. A hew economic
analysis was conducted in children comparing paediatric low-dose MART versus paediatric
low-dose ICS/LABA plus SABA PRN versus paediatric moderate-dose ICS plus SABA PRN.
The analysis found that paediatric low-dose MART is likely to be dominant (less costly and
more effective) over either paediatric low-dose ICS/LABA plus SABA or paediatric moderate-
dose ICS plus SABA, and therefore the committee recommended that paediatric low-dose
MART be considered for stepping up treatment in this population if the child is able to
manage the MART regimen and the healthcare professional is willing to prescribe it.

The committee made a consider recommendations to increase to paediatric moderate-dose
MART in children uncontrolled on paediatric low-dose MART. This weaker ‘consider’
recommendation was made to reflect the clinical uncertainty and absence of health economic
evidence for this.

The committee noted that some children may struggle to use a MART regimen, as they may
not find the available inhalers suitable, and that healthcare professionals may not be willing
to prescribe MART when it is unlicensed in this age group. Therefore, they considered
alternative choices to MART for those uncontrolled on paediatric low-dose ICS. These
options included adding LTRA or LABA, or increasing maintenance ICS. The clinical
evidence did not show one option was superior to any other and so to limit ICS exposure and
due to the lower cost compared to ICS/LABA, they considered adding montelukast to
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paediatric low-dose ICS plus SABA PRN as the first step up. This is supported by a cost-
utility analysis in children (aged 6-14 years) by Lenney 2013, which found that in children
with uncontrolled asthma, regular low dose ICS/LABA plus regular montelukast was more
cost effective than regular low dose ICS or regular low-dose ICS/LABA combination. This
study was assessed as partially applicable with potentially serious limitations. The committee
noted again the potential for neuropsychiatric side effects with montelukast, and that this
should only be started after a discussion of the potential benefits and harms.

If further step up is required due to uncontrolled asthma, the committee recommended twice
daily paediatric low-dose ICS/LABA inhaler (with or without montelukast depending on side
effects and whether it had produced any benefit at all when added). The ICS could then be
further increased to paediatric moderate dose if control remained inadequate. These
recommendations are in line with current practice.

Children under 5

No health economic evidence was identified for this population. The recommendations made
reflect current practice.

For both adults and children these recommendations will be a change in practice for newly
diagnosed asthma. People with an existing diagnosis of asthma who are stable on their
current therapy do not have to switch treatment. Adults on current pathways who need an
increase in treatment will be switched to MART, but this is one of the current options. There
should therefore not be significant disruption to asthma care. The new treatment steps are
cost-effective for the NHS and will reduce the number of exacerbations requiring treatment
and the number of hospital admissions for asthma.

1.1.12.5 Other factors the committee took into account

A major issue addressed by the committee was the lack of evidence for stepping up
treatment from as-needed ICS/formoterol, which has been recommended as the first-line
treatment option for newly diagnosed asthma in adults. This is a new therapeutic approach
and is rarely used at present in the UK, hence research studies have not been carried out in
a population in whom this is the baseline treatment. All evidence identified was in people
stepping up treatment from as-needed SABA or regular low-dose ICS, which has been the
accepted first-line treatment in the UK. The evidence identified presents a strong argument
for switching patients with asthma who are uncontrolled on these therapies to MART, but it is
less clear if stepping up from as-needed |ICS/formoterol to MART will provide the same
therapeutic effect. This is not a problem in children since the committee recommended
traditional treatment with a regular ICS inhaler plus PRN SABA as first line treatment. It was
agreed that this was an important area for further research that should be conducted in the
future as more people begin receiving as-needed ICS/formoterol.

One key area of concern arising from the discussion of MART was over-exposure to ICS.
The majority of people with asthma are currently treated with salbutamol as their as-needed
medication. The effects of salbutamol are rapid and fade relatively quickly with little to no
lasting effects providing salbutamol is not used to excess. Using ICS/formoterol as a
maintenance and reliever medication provides simplicity for the user, but potentially comes
with a risk of over-exposure to ICS which, over a prolonged period of time could produce a
variety of health risks, including adrenal insufficiency and reduced growth rates in children.
This is particularly important because MART is not currently licensed in children in the UK.
The committee were reassured by the adverse event data in the evidence they considered
which did not show unfavourable outcomes with MART, and also by their personal
experience which suggests that overuse of ICS/formoterol in the MART regimen is rare. The
Committee_agreed that it was important to consider the individual patient’s history and
relationship with their reliever medication before switching to MART, and that education
would be needed to ensure safe use. They also noted that the MART regimen places upper
limits on the number of as-needed inhalations of ICS/formoterol which can be used per day.
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Another consideration was the impact of inhaler choice on environmental factors. The
significant carbon emissions of metered dose inhalers (MDIs) was discussed at length, with
the committee agreeing that dry powder inhalers (DPIs) are preferable due to their lower
carbon footprint. Whilst this is an important consideration, the committee agreed that the
most important factor in inhaler choice should be the ability of the patient to use the inhaler to
support adequate asthma control. The majority of people are able to use DPIs
interchangeably with MDlIs. However, there is a legitimate concern that in the event of a
severe exacerbation some people may be unable to generate suitable inspiratory airflow to
obtain relief via a DPI, and this may be a greater risk in children. Overall, clinicians on the
committee agreed that there are very few cases where adults may be experiencing a severe
enough exacerbation that a DPI is not useable. Nonetheless this may necessitate some
people having an MDI containing a SABA to be used with a spacer during exacerbations,
and this negates the simplicity of MART for those people. It was also noted that personalised
action plans for use of MART during asthma exacerbations require careful consideration and
clinician-patient collaboration.

The committee agreed on the general principle that the fewer inhalers people use, the better.
This is to support simplicity for users and to encourage adherence to maintenance therapy.
The committee strongly reiterated the need for clinician-patient collaboration in order to
select the correct inhaler for the participant, and agreed that the NICE asthma decision aid
provided a valuable resource for clinicians and patients
(https://www.nice.org.uk/quidance/ng80/resources/inhalers-for-asthma-patient-decision-aid-
pdf-6727144573T).

1.1.13 Recommendations supported by this evidence review

This evidence review supports recommendations 1.7.3,1.7.4,1.7.5,1.7.6, , 1.8.2, 1.8.3,
1.8.4,1.8.5, 1.8.6, 1.8.7, 1.9.5 and 1.9.6. and the research recommendation on add-on
strategies for adults who need additional treatment after initial treatment with ICS/formoterol
used PRN (as required). Other evidence supporting recommendations 1.9.5 and 1.9.6 can
be found in the evidence review Drug Classes for Initial Management (P).
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Appendices

Appendix A — Review protocols

Review protocol for pharmacological management of asthma (drug combination and sequencing)

ID Field Content

0. PROSPERO registration number

1. Review title Drug combinations and sequencing for asthma management.

2. Review question What is the most clinically and cost-effective sequence in which to introduce
additional drugs or combination of drugs for the management of asthma when
initial management fails to provide adequate control?

3. Objective To determine which is the best sequence in which to introduce drugs to existing
treatment plans when the initial drug treatments fails in the management of
asthma.

4. Searches

The following databases (from inception) will be searched:

e Cochrane Central Register of Controlled Trials (CENTRAL)
e Cochrane Database of Systematic Reviews (CDSR)

e Embase

e MEDLINE
¢ Epistemonikos

Searches will be restricted by:
¢ English language studies

e Human studies
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The searches may be re-run 6 weeks before the final committee meeting and
further studies retrieved for inclusion if relevant.

The full search strategies will be published in the final review.

Medline search strategy to be quality assured using the PRESS evidence-based
checklist (see methods chapter for full details).

Condition or domain being studied

Asthma

Population

Inclusion: People with a diagnosis of asthma that is not controlled by initial
treatment

Separate review questions for:

1. Adults and young people (=12 years)

Stratified based on initial treatment: ICS/Formoterol (as needed) vs regular low-
dose ICS vs SABA (as needed)

2. Children 5-11 years
3. Children under 5 years
Exclusion:
e People diagnosed with asthma who are treatment naive
e People who have received additional drugs other than ICS or ICS/LABA

e People with severe asthma

Intervention

Maintenance therapies
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Step 3.2A : People 212 years

All treatment options for this population should be grouped depending
upon the as-needed (prn) medication

3) ICS/ILABA
4) SABA

e Regular low dose ICS (as defined in the NICE table) (budesonide,
beclometasone dipropionate, ciclesonide, fluticasone propionate, fluticasone
furoate, mometasone furoate, flunisolide, triamcinolone) / LABA (formoterol,
salmeterol, vilanterol or indacaterol) combination inhaler or concurrent
inhalers

e Regular low dose ICS inhaler

3.2B: People 212 years

All treatment options for this population should be grouped depending
upon the as-needed (prn) medication

5) ICS/LABA
6) SABA

e Regular moderate/high doses ICS/LABA (formoterol, salmeterol or vilanterol)
combination inhaler or concurrent inhalers

Regular low/moderate dose ICS/LABA combination inhaler plus montelukast
Regular low/moderate dose ICS/LABA combination inhaler plus LAMA
Regular moderate/high dose ICS inhaler

Regular low/moderate dose ICS inhaler plus montelukast

Regular low/moderate dose ICS inhaler plus LAMA

ICS/SABA combination inhaler prn

Children 5-11 years

e Regular paediatric moderate/high dose ICS/LABA with SABA prn
e Regular paediatric moderate ICS and montelukast with SABA prn
e Regular paediatric moderate/high dose ICS with SABA prn
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e Regular paediatric moderate dose ICS/formoterol with ICS/formoterol prn (i.e.
MART regime)

Children under 5 years (initial treatment: daily ICS)

Step2
Moderate dose regular ICS

Intermittent montelukast

Regular montelukast

Regular moderate/high dose ICS/LABA combination
Intermittent increases in ICS dose

Comparator

e Compared to each other

Types of study to be included

e RCT

e Systematic reviews of RCTs

Published NMAs and IPDs will be considered for inclusion.

10.

Other exclusion criteria

Non-English language studies.

Conference abstracts will be excluded as it is expected there will be sufficient full
text published studies available.

Minimum study duration: 12 weeks

11.

Context

12.

Primary outcomes (critical outcomes)

All outcomes are considered equally important for decision making and therefore
have all been rated as critical:
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Severe asthma exacerbations (defined as asthma exacerbations requiring
oral corticosteroid use (dichotomous outcome at 3-5 months and =6 months)
Severe exacerbation rate (event rate per person year/rate per patient year)
Mortality (dichotomous outcome at 26 months)

Quality of life (QOL; validated scale, including asthma specific questionnaires
AQLQ); health-related) (continuous outcome at 23 months)

Asthma control assessed by a validated questionnaire (ACQ/p ACQ, ACT, St
George’s respiratory) (continuous outcome at 23 months)

Hospital admissions (dichotomous outcome at 23 months and 26 months)
Reliever/rescue medication use (continuous outcome at 23 months)

Lung function (change in FEV1 or morning PEF — average over at least 7
days for morning PEF) (continuous outcome at 23 months). Note: Extract
FEV1 %pred over litres if both are reported. If only litres is reported, extract
and analyse separately (do not extract both). For children, only use FEV1
%pred.

Adverse events (to be extracted as general adverse events minus specific
adverse events reported below):

Linear growth (continuous outcome at =21 year),

Pneumonia frequency (dichotomous outcome at 23 months, including lower
respiratory and general, in that order, respiratory tract infections, but not
including upper respiratory tract infections)

Adrenal insufficiency (as defined by study, including short synacthen test and
morning cortisol, dichotomous outcome at =23 months)

Bone mineral density (continuous outcome at =26 months)

Inflammatory markers; exhaled nitric oxide (continuous outcome at 28 weeks

13.

Data extraction (selection and coding)

All references identified by the searches and from other sources will be uploaded
into EPPI reviewer and de-duplicated.
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10% of the abstracts will be reviewed by two reviewers, with any disagreements
resolved by discussion or, if necessary, a third independent reviewer.

This review will make use of the priority screening functionality within the EPPI-
reviewer software.

The full text of potentially eligible studies will be retrieved and will be assessed in
line with the criteria outlined above.

A standardised form will be used to extract data from studies (see Developing
NICE guidelines: the manual section 6.4).

10% of all evidence reviews are quality assured by a senior research fellow. This
includes checking:

e papers were included /excluded appropriately
¢ a sample of the data extractions

e correct methods are used to synthesise data
¢ a sample of the risk of bias assessments

Disagreements between the review authors over the risk of bias in particular
studies will be resolved by discussion, with involvement of a third review author
where necessary.

Study investigators may be contacted for missing data where time and resources
allow.

14.

Risk of bias (quality) assessment

Risk of bias will be assessed using the appropriate checklist as described in
Developing NICE guidelines: the manual.

e Systematic reviews: Risk of Bias in Systematic Reviews (ROBIS)
e Randomised Controlled Trial: Cochrane RoB (2.0)
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15.

Strategy for data synthesis

Heterogeneity between the studies in effect measures will be assessed using the
12 statistic and visually inspected. An I? value greater than 50% will be considered
indicative of substantial heterogeneity. Sensitivity analyses will be conducted
based on pre-specified subgroups using stratified meta-analysis to explore the
heterogeneity in effect estimates. If this does not explain the heterogeneity, the
results will be presented pooled using random-effects.

GRADEpro will be used to assess the quality of evidence for each outcome,
taking into account individual study quality and the meta-analysis results. The 4
main quality elements (risk of bias, indirectness, inconsistency and imprecision)
will be appraised for each outcome. Publication bias will be considered with the
guideline committee, and if suspected will be tested for when there are more than
5 studies for that outcome.

The risk of bias across all available evidence was evaluated for each outcome
using an adaptation of the ‘Grading of Recommendations Assessment,
Development and Evaluation (GRADE) toolbox’ developed by the international
GRADE working group http://www.gradeworkinggroup.org/

Where meta-analysis is not possible, data will be presented and quality assessed
individually per outcome.

Where heterogeneity is present within meta-analysed outcomes, studies of very
high/high risk of bias rating will be removed from the analysis to as a first step to
resolving heterogeneity. If this does not resolve heterogeneity, then sub-group
analysis will be applied.

16.

Analysis of sub-groups

Subgroups that will be investigated if heterogeneity is present:
e Asthma history
e Previous exacerbation

¢ No previous exacerbation
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>5 years only:

e Atopic comorbidities (e.g. allergic rhinitis, hay fever)

17. Type and method of review X Intervention
O Diagnostic
O Prognostic
O Qualitative
O Epidemiologic
O Service Delivery
O Other (please specify)
18. Language English
19. Country England
20. Anticipated or actual start date
21. Anticipated completion date 31 July 2024
22. Stage of review at time of this submission Review stage Started Completed
Preliminary searches v [
Piloting of the study selection M [
process
Formal screening of search results | [ [

against eligibility criteria
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Data extraction [ [

Risk of bias (quality) assessment [ [
Data analysis [ [
23. Named contact 5a. Named contact
National Guideline Centre
5b Named contact e-mail
chronicasthmamanagement@nice.org.uk
5e Organisational affiliation of the review
National Institute for Health and Care Excellence (NICE) and National Guideline
Centre
24. Review team members

From the National Guideline Centre:

Bernard Higgins (Guideline lead)

Sharon Swain (Guideline lead)

Qudsia Malik (Senior systematic reviewer)
Clare Jones (Senior systematic reviewer)
Toby Sands (Systematic reviewer)

Alfredo Mariani (Senior health economist)
Lina Gulhane (Head of information specialists)

Stephen Deed (Information specialist)

Amy Crisp (Senior project manager)
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Lisa Miles (Technical Analyst)

25.

Funding sources/sponsor

This systematic review is being completed by the National Guideline Centre which
receives funding from NICE.

26.

Conflicts of interest

All guideline committee members and anyone who has direct input into NICE
guidelines (including the evidence review team and expert witnesses) must
declare any potential conflicts of interest in line with NICE's code of practice for
declaring and dealing with conflicts of interest. Any relevant interests, or changes
to interests, will also be declared publicly at the start of each guideline committee
meeting. Before each meeting, any potential conflicts of interest will be
considered by the guideline committee Chair and a senior member of the
development team. Any decisions to exclude a person from all or part of a
meeting will be documented. Any changes to a member's declaration of interests
will be recorded in the minutes of the meeting. Declarations of interests will be
published with the final guideline.

27.

Collaborators

Development of this systematic review will be overseen by an advisory committee
who will use the review to inform the development of evidence-based
recommendations in line with section 3 of Developing NICE guidelines: the
manual. Members of the guideline committee are available on the NICE website:
https://www.nice.org.uk/quidance/indevelopment/gid-ng10186

28.

Other registration details

N/A

29.

Reference/URL for published protocol

N/A

30.

Dissemination plans

NICE may use a range of different methods to raise awareness of the guideline.
These include standard approaches such as:

¢ notifying registered stakeholders of publication
e publicising the guideline through NICE's newsletter and alerts

e issuing a press release or briefing as appropriate, posting news articles on the
NICE website, using social media channels, and publicising the guideline within
NICE.

31.

Keywords

N/A
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32. Details of existing review of same topic by same authors N/A
33. Current review status X Ongoing
O Completed but not published
O Completed and published
O Completed, published and being updated
O Discontinued
34. Additional information N/A
35. Details of final publication www.nice.org.uk

Health economic review protocol

Table 12: Health economic review protocol

Review question
Objectives
Search criteria

Search strategy

Review strategy

All questions — health economic evidence
To identify health economic studies relevant to any of the review questions.

e Populations, interventions and comparators must be as specified in the clinical review protocol above.

¢ Studies must be of a relevant health economic study design (cost—utility analysis, cost-effectiveness analysis, cost—benefit
analysis, cost—consequences analysis, comparative cost analysis).

e Studies must not be a letter, editorial or commentary, or a review of health economic evaluations. (Recent reviews will be ordered
although not reviewed. The bibliographies will be checked for relevant studies, which will then be ordered.)

¢ Unpublished reports will not be considered unless submitted as part of a call for evidence.

e Studies must be in English.

A health economic study search will be undertaken using population-specific terms and a health economic study filter — see
appendix B below.

Studies not meeting any of the search criteria above will be excluded. Studies published before 2006, abstract-only studies and
studies from non-OECD countries or the USA will also be excluded.
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Each remaining study will be assessed for applicability and methodological limitations using the NICE economic evaluation checklist
which can be found in appendix H of Developing NICE guidelines: the manual (2014).(National Institute for Health and Care
Excellence)

Inclusion and exclusion criteria
e If a study is rated as both ‘Directly applicable’ and with ‘Minor limitations’ then it will be included in the guideline. A health economic
evidence table will be completed and it will be included in the health economic evidence profile.

e If a study is rated as either ‘Not applicable’ or with ‘Very serious limitations’ then it will usually be excluded from the guideline. If it is
excluded then a health economic evidence table will not be completed and it will not be included in the health economic evidence
profile.

e If a study is rated as ‘Partially applicable’, with ‘Potentially serious limitations’ or both then there is discretion over whether it should
be included.

Where there is discretion

The health economist will make a decision based on the relative applicability and quality of the available evidence for that question,
in discussion with the guideline committee if required. The ultimate aim is to include health economic studies that are helpful for
decision-making in the context of the guideline and the current NHS setting. If several studies are considered of sufficiently high
applicability and methodological quality that they could all be included, then the health economist, in discussion with the committee if
required, may decide to include only the most applicable studies and to selectively exclude the remaining studies. All studies
excluded on the basis of applicability or methodological limitations will be listed with explanation in the excluded health economic
studies appendix below.

The health economist will be guided by the following hierarchies.

Setting:

e UK NHS (most applicable).

e OECD countries with predominantly public health insurance systems (for example, France, Germany, Sweden).
e OECD countries with predominantly private health insurance systems (for example, Switzerland).

e Studies set in non-OECD countries or in the USA will be excluded before being assessed for applicability and methodological
limitations.

Health economic study type:
e Cost-utility analysis (most applicable).
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e Other type of full economic evaluation (cost—benefit analysis, cost-effectiveness analysis, cost—consequences analysis).
e Comparative cost analysis.

¢ Non-comparative cost analyses including cost-of-illness studies will be excluded before being assessed for applicability and
methodological limitations.

Year of analysis:
e The more recent the study, the more applicable it will be.

o Studies published in 2006 or later but that depend on unit costs and resource data entirely or predominantly from before 2006 will
be rated as ‘Not applicable’.

e Studies published before 2006 be excluded before being assessed for applicability and methodological limitations.
Quality and relevance of effectiveness data used in the health economic analysis:

e The more closely the clinical effectiveness data used in the health economic analysis match with the outcomes of the studies
included in the clinical review the more useful the analysis will be for decision-making in the guideline.
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Appendix B — Literature search strategies

Clinical search literature search strategy

Searches were constructed using a PICO framework where population (P) terms were
combined with Intervention (l) and in some cases Comparison (C) terms. Outcomes (O) are
rarely used in search strategies as these concepts may not be indexed or described in the
title or abstract and are therefore difficult to retrieve. Search filters were applied to the search

where appropriate.

Table 13: Database parameters, filters and limits applied

Database Dates searched
Medline (OVID) 1946 — 28 Dec 2023
Embase (OVID) 1974 — 28 Dec 2023

The Cochrane Library (Wiley) Cochrane Reviews to 2023
Issue 12 of 12

CENTRAL to 2023 Issue 12 of
12

Epistemonikos (The Inception to 28 Dec 2023
Epistemonikos Foundation)

Medline (Ovid) search terms

Search filter used

Randomised controlled trials
Systematic review studies

Exclusions (animal studies,
letters, comments, editorials,
case studies/reports)

English language
Randomised controlled trials
Systematic review studies

Exclusions (conference
abstracts, animal studies,
letters, comments, editorials,
case studies/reports)

English language

Exclusions (clinical trials,
conference abstracts)

Exclusions (Cochrane reviews)

English language

1. exp Asthma/

asthma®.ti,ab.

1or2

letter/

editorial/

news/

exp historical article/

® N O U R W N

Anecdotes as Topic/
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9. comment/

10. case reports/

11. (letter or comment™).ti.

12. or/4-11

13. randomized controlled trial/ or random®.ti,ab.

14. 12 not 13

15. animals/ not humans/

16. exp Animals, Laboratory/

17. exp Animal Experimentation/

18. exp Models, Animal/

19. exp Rodentia/

20. (rat or rats or mouse or mice or rodent*).ti.

21 or/14-20

22. 3 not 21

23. limit 22 to English language

24. Triamcinolone/ or Budesonide/ or Beclomethasone/ or Fluticasone/ or Mometasone
Furoate/

25. (budesonide or beclomethasone or beclometasone or ciclesonide or fluticasone or
flunisolide or triamcinolone or mometasone).ti,ab,kf.

26. ((glucocorticosteroid* or glucocorticoid* or corticosteroid* or cocorticoid* or corticoid* or
steroid* or preventer) adj2 inhale*).ti,ab,kf.

27. ICS.ti,ab.

28. (Asmabec or Clenil Modulite or Qvar or Alvesco or Pulmicort or Flixotide or Novolizer
or Asmanex or Aerobid or Flovent or Becotide).ti,ab,kf.

29. Albuterol, Ipratropium Drug Combination/ or Budesonide, Formoterol Fumarate Drug

Combination/ or Fluticasone-Salmeterol Drug Combination/ or Mometasone Furoate,
Formoterol Fumarate Drug Combination/

30. ((combination or MART) adj2 inhaler*).ti,ab,kf.

31. (("maintenance and reliever" or MART or SMART) adj2 (therap* or treatment*)).ti,ab,kf.

32. (Fostair or Seretide or DuoResp or Symbicort or Relvar or Fobumix or Ventide or
Aerocort).ti,ab,kf.

33. Leukotriene Antagonists/

34. (leukotriene receptor antagonist* or leukotriene antagonist* or antileukotriene* or anti

leukotriene* or leukotriene modifier* or leukotriene inhibitor* or LTRA or
LTRAs).ti,ab,kf.

35. (zafirlukast or montelukast or pranlukast).ti,ab,kf.
36. (Accolate or Singulair).ti,ab,kf.
37. or/24-36
38. 23 and 37
39. randomized controlled trial.pt.
40. controlled clinical trial.pt.
41, randomi#ed.ab.
42, placebo.ab.
43, randomly.ab.
44, clinical trials as topic.sh.
45. trial.ti.
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46. or/39-45

47. Meta-Analysis/

48. Meta-Analysis as Topic/

49, (meta analy* or metanaly* or metaanaly* or meta regression).ti,ab.

50. ((systematic* or evidence*) adj3 (review™ or overview™)).ti,ab.

51. (reference list* or bibliograph* or hand search* or manual search* or relevant
journals).ab.

52. (search strategy or search criteria or systematic search or study selection or data
extraction).ab.

53. (search* adj4 literature).ab.

54, (medline or pubmed or cochrane or embase or psychlit or psyclit or psychinfo or
psycinfo or cinahl or science citation index or bids or cancerlit).ab.

55. cochrane.jw.

56. ((multiple treatment* or indirect or mixed) adj2 comparison®).ti,ab.

57. or/47-56

58. 38 and (46 or 57)

Embase (Ovid) search terms

1. exp Asthma/

2. asthma™.ti,ab.

3. 1or2

4, letter.pt. or letter/

5. note.pt.

6. editorial.pt.

7. case report/ or case study/

8. (letter or comment™).ti.

9. (conference abstract* or conference review or conference paper or conference
proceeding).db,pt,su.

10. or/4-9

11. randomized controlled trial/ or random*.ti,ab.

12. 10 not 11

13. animal/ not human/

14, nonhuman/

15. exp Animal Experiment/

16. exp Experimental Animal/

17. animal model/

18. exp Rodent/

19. (rat or rats or mouse or mice or rodent*).ti.

20. or/12-19

21. 3 not 20

22. limit 21 to English language

23. *budesonide/ or *beclometasone/ or *ciclesonide/ or *fluticasone/ or *flunisolide/ or
*triamcinolone/ or *mometasone furoate/

24, (budesonide or beclomethasone or beclometasone or ciclesonide or fluticasone or

flunisolide or triamcinolone or mometasone).ti,ab,kf.
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25. ((glucocorticosteroid* or glucocorticoid* or corticosteroid* or cocorticoid* or corticoid* or
steroid* or preventer) adj2 inhale*).ti,ab,kf.

26. ICS.ti,ab.

27. (Asmabec or Clenil Modulite or Qvar or Alvesco or Pulmicort or Flixotide or Novolizer
or Asmanex or Aerobid or Flovent or Becotide).ti,ab,kf.

28. *ipratropium bromide plus salbutamol/ or *budesonide plus formoterol/ or *fluticasone
propionate plus salmeterol/ or *formoterol fumarate plus mometasone furoate/

29. ((combination or MART) adj2 inhaler*).ti,ab,kf.

30. (("maintenance and reliever" or MART or SMART) adj2 (therap* or treatment*)).ti,ab kf.

31 (Fostair or Seretide or DuoResp or Symbicort or Relvar or Fobumix or Ventide or
Aerocort).ti,ab,kf.

32. *leukotriene receptor blocking agent/

33. (leukotriene receptor antagonist® or leukotriene antagonist* or antileukotriene* or anti
leukotriene™ or leukotriene modifier* or leukotriene inhibitor* or LTRA or
LTRAs).ti,ab,kf.

34. *zafirlukast/ or *montelukast/ or *pranlukast/

35. (zafirlukast or montelukast or pranlukast).ti,ab,kf.

36. (Accolate or Singulair).ti,ab,kf.

37. or/23-36

38. 22 and 37

39. random®.ti,ab.

40. factorial®.ti,ab.

41, (crossover* or cross over*).ti,ab.

42, ((doubl* or singl*) adj blind*).ti,ab.

43, (assign* or allocat® or volunteer* or placebo*).ti,ab.

44, crossover procedure/

45, single blind procedure/

46. randomized controlled trial/

47. double blind procedure/

48. or/39-47

49, Systematic Review/

50. Meta-Analysis/

51. (meta analy* or metanaly* or metaanaly* or meta regression).ti,ab.

52. ((systematic* or evidence*) adj3 (review™ or overview™)).ti,ab.

53. (reference list* or bibliograph* or hand search* or manual search* or relevant
journals).ab.

54. (search strategy or search criteria or systematic search or study selection or data
extraction).ab.

55. (search* adj4 literature).ab.

56. (medline or pubmed or cochrane or embase or psychlit or psyclit or psychinfo or
psycinfo or cinahl or science citation index or bids or cancerlit).ab.

57. cochrane.jw.

58. ((multiple treatment* or indirect or mixed) adj2 comparison®).ti,ab.

59. or/49-58

60. 38 and (48 or 59)
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Cochrane Library (Wiley) search terms

#1. MeSH descriptor: [Asthma] explode all trees

#2. asthma*:ti,ab

#3. #1 or #2

#4, ((clinicaltrials or trialsearch* or trial-registry or trials-registry or clinicalstudies or
trialsregister* or trialregister* or trial-number™ or studyregister* or study-register* or
controlled-trials-com or current-controlled-trial or AMCTR or ANZCTR or ChiCTR* or
CRIS or CTIS or CTRI* or DRKS* or EU-CTR* or EUCTR* or eudract® or ICTRP or
IRCT* or JAPIC* or JMCTR* or JRCT or ISRCTN* or LBCTR* or NTR* or ReBec* or
REPEC* or RPCEC* or SLCTR or TCTR* or UMIN*):so or (ctgov or ictrp)):an

#5. #3 not #4

#6. conference:pt

#7. #5 not #6

#8. MeSH descriptor: [Budesonide] explode all trees

#9. MeSH descriptor: [Beclomethasone] explode all trees

#10. MeSH descriptor: [Fluticasone] explode all trees

#11. MeSH descriptor: [Mometasone Furoate] explode all trees

#12. (budesonide or beclomethasone or beclometasone or ciclesonide or fluticasone or
flunisolide or triamcinolone or mometasone):ti,ab

#13. ((glucocorticosteroid* or glucocorticoid* or corticosteroid* or cocorticoid* or corticoid* or
steroid* or preventer) near/2 inhale*):ti,ab

#14. ICS:ti,ab

#15. (Asmabec or Clenil Modulite or Qvar or Alvesco or Pulmicort or Flixotide or Novolizer
or Asmanex or Aerobid or Flovent or Becotide):ti,ab

#16. MeSH descriptor: [Budesonide, Formoterol Fumarate Drug Combination] explode all
trees

#17. MeSH descriptor: [Fluticasone-Salmeterol Drug Combination] explode all trees

#18. MeSH descriptor: [Mometasone Furoate, Formoterol Fumarate Drug Combination]
explode all trees

#19. ((combination or MART) near/2 inhaler*):ti,ab

#20. (("maintenance and reliever" or MART or SMART) near/2 (therap* or treatment*)):ti,ab

#21. (Fostair or Seretide or DuoResp or Symbicort or Relvar or Fobumix or Ventide or
Aerocort):ti,ab

#22. MeSH descriptor: [Leukotriene Antagonists] explode all trees

#23. (leukotriene receptor antagonist* or leukotriene antagonist* or antileukotriene* or anti
leukotriene™ or leukotriene modifier* or leukotriene inhibitor* or LTRA or LTRAs):ti,ab

#24. (zafirlukast or montelukast or pranlukast):ti,ab

#25. (Accolate or Singulair):ti,ab

#26. (or #8-#25)

#27. #7 and #26

Epistemonikos search terms

1. (title:(budesonide OR beclomethasone OR beclometasone OR ciclesonide OR
fluticasone OR flunisolide OR triamcinolone OR mometasone) OR
abstract:(budesonide OR beclomethasone OR beclometasone OR ciclesonide OR
fluticasone OR flunisolide OR triamcinolone OR mometasone)) OR
(title:((glucocorticosteroid* OR glucocorticoid* OR corticosteroid* OR cocorticoid* OR
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corticoid* OR steroid* OR preventer) AND inhale) OR abstract:((glucocorticosteroid*
OR glucocorticoid* OR corticosteroid* OR cocorticoid* OR corticoid* OR steroid* OR
preventer) AND inhale)) OR (title:(leukotriene receptor antagonist* OR leukotriene
antagonist* OR antileukotriene* OR anti leukotriene* OR leukotriene modifier* OR
leukotriene inhibitor* OR LTRA OR LTRAs) OR abstract:(leukotriene receptor
antagonist* OR leukotriene antagonist* OR antileukotriene* OR anti leukotriene* OR
leukotriene modifier* OR leukotriene inhibitor* OR LTRA OR LTRAs)) OR
(title:(zafirlukast OR montelukast OR pranlukast) OR abstract:(zafirlukast OR
montelukast OR pranlukast)) AND (title:(asthma*) OR abstract:(asthma®))

B.2 Health economic literature search strategy

Health economic evidence was identified by conducting searches using terms for a broad
Asthma population. The following databases were searched: NHS Economic Evaluation
Database (NHS EED - this ceased to be updated after 315 March 2015), Health Technology
Assessment database (HTA - this ceased to be updated from 31t March 2018) and The
International Network of Agencies for Health Technology Assessment (INAHTA). Searches
for recent evidence were run on Medline and Embase from 2014 onwards for health
economics, and all years for quality-of-life studies and modelling.

Table 14: Database parameters, filters and limits applied

Database
Medline (OVID)

Embase (OVID)

Dates searched

Health Economics
1 January 2014 — 29 Dec 2023

Quality of Life
1946 — 29 Dec 2023

Modelling
1946 — 29 Dec 2023

Health Economics
1 January 2014 — 29 Dec 2023

Quality of Life
1974 — 29 Dec 2023

Modelling
1974 — 29 Dec 2023
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Search filters and limits
applied

Health economics studies
Quality of life studies
Modelling

Exclusions (animal studies,
letters, comments, editorials,
case studies/reports)

English language

Health economics studies
Quality of life studies
Modelling

Exclusions (animal studies,
letters, comments, editorials,
case studies/reports,
conference abstracts)

English language
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Search filters and limits
Database Dates searched applied

NHS Economic Evaluation Inception —31st March 2015
Database (NHS EED)

(Centre for Research and

Dissemination - CRD)

Health Technology Inception — 315t March 2018

Assessment Database (HTA)

(Centre for Research and

Dissemination — CRD)

The International Network of Inception - 29 Dec 2023 English language

Agencies for Health
Technology Assessment

(INAHTA)
Medline (Ovid) search terms
1. exp Asthma/
2. asthma*.ti,ab.
3. Tor2
4. letter/
5. editorial/
6. news/
7. exp historical article/
8. Anecdotes as Topic/
9. comment/
10. case reports/
11. (letter or comment™).ti.
12. or/4-11
13. randomized controlled trial/ or random™*.ti,ab.
14. 12 not 13
15. animals/ not humans/
16. exp Animals, Laboratory/
17. exp Animal Experimentation/
18. exp Models, Animal/
19. exp Rodentia/
20. (rat or rats or mouse or mice or rodent*).ti.
21. or/14-20
22. 3 not 21
23. limit 22 to English language
24, quality-adjusted life years/
25. sickness impact profile/
26. (quality adj2 (wellbeing or well being)).ti,ab.
27. sickness impact profile.ti,ab.
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28. disability adjusted life.ti,ab.

29. (qal* or gtime* or qwb* or daly*).ti,ab.

30. (euroqol* or eq5d* or eq 5*).ti,ab.

31. (qol* or hgl* or hqol* or h gol* or hrqol* or hr qol*).ti,ab.

32. (health utility* or utility score* or disutilit* or utility value*).ti,ab.

33. (hui or hui1 or hui2 or hui3).ti,ab.

34. (health* year* equivalent* or hye or hyes).ti,ab.

35. discrete choice™.ti,ab.

36. rosser.ti,ab.

37. (willingness to pay or time tradeoff or time trade off or tto or standard gamble*).ti,ab.
38. (sf36* or sf 36 or short form 36* or shortform 36* or shortform36*).ti,ab.
39. (sf20 or sf 20 or short form 20 or shortform 20 or shortform20).ti,ab.
40. (sf12* or sf 12* or short form 12* or shortform 12* or shortform12*).ti,ab.
41, (sf8* or sf 8 or short form 8* or shortform 8* or shortform8*).ti,ab.
42, (sf6™ or sf 6 or short form 6* or shortform 6* or shortform6*).ti,ab.
43. or/24-42

44, exp models, economic/

45. *Models, Theoretical/

46. *Models, Organizational/

47. markov chains/

48. monte carlo method/

49, exp Decision Theory/

50. (markov* or monte carlo).ti,ab.

51. econom™ model*.ti,ab.

52. (decision* adj2 (tree* or analy* or model*)).ti,ab.

53. or/44-52

54. Economics/

55. Value of life/

56. exp "Costs and Cost Analysis"/

57. exp Economics, Hospital/

58. exp Economics, Medical/

59. Economics, Nursing/

60. Economics, Pharmaceutical/

61. exp "Fees and Charges"/

62. exp Budgets/

63. budget*.ti,ab.

64. cost*.ti.

65. (economic* or pharmaco?economic®).ti.

66. (price* or pricing™).ti,ab.
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67. (cost* adj2 (effective® or utilit* or benefit* or minimi* or unit* or estimat® or
variable*)).ab.

68. (financ* or fee or fees).ti,ab.

69. (value adj2 (money or monetary)).ti,ab.

70. or/54-69

71. 23 and 43

72. 23 and 53

73. 23 and 70

Embase (Ovid) search terms

L exp Asthma/

2. asthma* ti,ab.

3. 1or2

4. letter.pt. or letter/

3. note.pt.

6. editorial.pt.

7. case report/ or case study/

8. (letter or comment*).ti.

9. (conference abstract or conference paper).pt.

10. or/4-9

11. randomized controlled trial/ or random*.ti,ab.

12. 10 not 11

13. animal/ not human/

14. nonhuman/

15. exp Animal Experiment/

16. exp Experimental Animal/

17. animal model/

18. exp Rodent/

19. (rat or rats or mouse or mice or rodent*).ti.

20. or/12-19

21. 3 not 20

22. limit 21 to English language

23. quality adjusted life year/

24. "quality of life index"/

25. short form 12/ or short form 20/ or short form 36/ or short form 8/

26. sickness impact profile/

27. (quality adj2 (wellbeing or well being)).ti,ab.

28. sickness impact profile.ti,ab.

29. disability adjusted life.ti,ab.

30. (gal* or gtime* or qwb* or daly*).ti,ab.
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31 (euroqol* or eq5d* or eq 5*).ti,ab.

32. (gol* or hql* or hqol* or h qol* or hrqol* or hr qol*).ti,ab.

33. (health utility* or utility score™ or disutilit* or utility value®).ti,ab.

34. (hui or hui1 or hui2 or hui3).ti,ab.

35. (health* year* equivalent* or hye or hyes).ti,ab.

36. discrete choice*.ti,ab.

37. rosser.ti,ab.

38. (willingness to pay or time tradeoff or time trade off or tto or standard gamble*).ti,ab.

39. (sf36* or sf 36* or short form 36* or shortform 36 or shortform36*).ti,ab.

40. (sf20 or sf 20 or short form 20 or shortform 20 or shortform20).ti,ab.

41. (sf12* or sf 12* or short form 12* or shortform 12* or shortform12*).ti,ab.

42. (sf8* or sf 8 or short form 8* or shortform 8* or shortform8*).ti,ab.

43. (sf6* or sf 6* or short form 6 or shortform 6* or shortform6*).ti,ab.

44. or/23-43

45. statistical model/

46. exp economic aspect/

47. 45 and 46

48. *theoretical model/

49. *nonbiological model/

50. stochastic model/

S1. decision theory/

52. decision tree/

53. monte carlo method/

54. (markov* or monte carlo).ti,ab.

55. econom* model* ti,ab.

56. (decision* adj2 (tree* or analy* or model*)).ti,ab.

S7. or/47-56

58. health economics/

59. exp economic evaluation/

60. exp health care cost/

61. exp fee/

62. budget/

63. funding/

64. budget*.ti,ab.

65. cost* ti.

66. (economic* or pharmaco?economic*).ti.

67. (price* or pricing*).ti,ab.

68. (cost* adj2 (effective* or utilit* or benefit* or minimi* or unit* or estimat* or
variable*)).ab.
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69. (financ* or fee or fees).ti,ab.

70. (value adj2 (money or monetary)).ti,ab.
71. or/58-70

72. 22 and 44

73. 22 and 57

74. 22 and 71

NHS EED and HTA (CRD) search terms

#1. MeSH DESCRIPTOR Asthma EXPLODE ALL TREES
H2. (asthma®)
#3. #1 OR #2
INAHTA search terms
1. | (Asthma)[mh] OR (asthma*)[Title] OR (asthma*)[abs]
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Appendix C — Effectiveness evidence study selection

Figure 1:

Flow chart of clinical study selection for the review of pharmacological

management of asthma (drug combination and sequencing)

Records identified through
database searching, n=10320

Additional records identified through
other sources, n=0

\ 4

Records screened in 1st sift,
n=10320

Records excluded in 2™ sift,

A 4

\ 4

Full-text papers assessed for
eligibility, n=777

n=9543

y

(5

Papers included in review:
e Q3.2a n=16

e Q3.2b n=51

e Q Children n=8

\ e QlInfants n=2

apers included in review, n=78

~
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Reasons for exclusion: Appendix J
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Appendix D — Effectiveness evidence

First add-on treatment for adults and young people aged 212 years with uncontrolled asthma

Atienza, 2013

Bibliographic Atienza, Tito; Aquino, Teresita; Fernandez, Marcelo; Boonsawat, Watchara; Kawai, Mitsuru; Kudo, Takahide; Ekelund, Jan;

Reference Ivanov, Stefan; Carlsson, Lars-Goran; Budesonide/formoterol maintenance and reliever therapy via Turbuhaler versus fixed-
dose budesonide/formoterol plus terbutaline in patients with asthma: phase Il study results.; Respirology (Carlton, Vic.); 2013;
vol. 18 (no. 2); 354-63

Study details
No additional information
Secondary
publication of
another included
study- see primary
study for details
Other publications No additional information

associated with
this study included

in review

Trial name / NCT00839800

registration

number

Study type Randomised controlled trial (RCT)
Study location International
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Study setting No additional information
Study dates Not reported

Sources of funding Funded by AstraZeneca
Inclusion criteria  Aged =16 years

Diagnosis of asthma and 26 months of persistent asthma

FEV1 250% of predicted

Reversible airway obstruction (212% increase in FEV1)

Receiving regular ICS for 23 months and at a constant dose for 24 weeks prior to study entry

At least one exacerbation in the 12 months pre-study

To be randomised, participants had to use as-needed medication on =5 out of 7 days of the run-in

Provided peak flow values for 28 of the last 10 days
Exclusion criteria  Respiratory infection affecting asthma within 4 weeks of study entry

Treatment with oral corticosteroids within 4 weeks of study entry
Current or previous smoker with a smoking history of 210 pack years
210 as needed inhalations on any single day of the run-in

Exacerbation during the run-in

Recruitment / Method not reported
selection of
participants
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Intervention(s)

Population
subgroups

Comparator

Number of
participants

Duration of follow-
up
Indirectness

Additional
comments

Following a 2-week run-in period (participants used their ICS at the same dose as previous treatment and terbutaline as
reliever medication), participants randomised to the intervention arm received budesonide/formoterol 160/4.5 mg, one
inhalation twice daily plus budesonide/ formoterol 160/4.5 mg as-needed . A maximum of 10 inhalations of as-needed
medication were permitted each day. All drugs were delivered via Turbuhaler inhalers.

Exacerbations

Yes - exacerbation in past year is an inclusion criteria

Atopy

Not reported

Participants in the comparator arm received budesonide/formoterol 160/4.5 mcg twice daily plus terbutaline 0.4 mg as
needed. A maximum of 10 inhalations of as-needed medication were permitted each day. All drugs were delivered via
Turbuhaler inhalers.

3209 enrolled
2091 randomised
1049 received regular ICS/Form + as needed, 956 completed

1042 received regular ICS/Form + SABA as needed, 932 completed
12 months

Downgraded by one increment due to population indirectness - participants were receiving moderate-dose ICS at baseline,
not low-dose as specified

ITT

Asthma: evidence reviews for Drug Combinations and Sequencing FINAL (November 2024)
162



FINAL
Drug Combinations and Sequencing

Study arms

Low dose ICS/formoterol MART (N = 1049)
160/4.5 mcg BUD/FORM twice daily plus as needed

Regular low dose ICS/LABA (N = 1042)
160/4.5 BUD/FORM twice daily plus 0.4 mg terbutaline as needed

Characteristics
Arm-level characteristics

Characteristic Low dose ICS/formoterol MART (N = 1049) Regular low dose ICS/LABA (N = 1042)
% Female n=722; % =69

n=692; % =66
Sample size
Mean age (SD 45.7 (14.5

ge (SD) ( ) 45.6 (14.5)

Mean (SD)
Asian n=652; % =62

n=650; % =62
Sample size
White n=332;%=32

n=2332;%=32
Sample size
Other N=65;%=6

n=60;%=6
Sample size
Comorbidities NR

NR
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Characteristic Low dose ICS/formoterol MART (N = 1049) Regular low dose ICS/LABA (N = 1042)
Nominal

Lung function (% of predicted) 70.18 (14.65)
FEVA1 69.64 (13.75)

Mean (SD)

ICS dose 662.2 (208.5)
659.2 (208.7)
Mean (SD)

Asthma control (Inhalations per day) 2.41 (1.55)
SABA use 2.43 (1.58)

Mean (SD)
Outcomes
Study timepoints

« Baseline
o 52 week

Continuous Outcomes

Outcome Low dose ICS/formoterol Low dose ICS/formoterol Regular low dose Regular low dose
MART, Baseline, N=1049 MART, 52 week, N = 1049 ICS/LABA, Baseline, N = ICS/LABA, 52 week, N =
1042 1042
Asthma control (Asthma  1.85 (0.91) 1.16 (0.78) 1.86 (0.9) 1.29 (0.75)

Control Questionnaire)
Final values, scale range: O-
6
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Outcome

Mean (SD)

Low dose ICS/formoterol
MART, Baseline, N = 1049

Low dose ICS/formoterol
MART, 52 week, N = 1049

Regular low dose

Regular low dose

ICS/LABA, Baseline, N = ICS/LABA, 52 week, N =

1042

Asthma control (Asthma Control Questionnaire) - Polarity - Lower values are better

Dichotomous Outcomes

Outcome

Severe asthma
exacerbations
Final values

n=NA;%=NA

No of events

Mortality
Final values

n=NA;%=NA

No of events

Hospital admissions n = NA; % = NA
Final values

No of events

Adverse events
Final values

n=NA;%=NA

No of events

Low dose ICS/formoterol
MART, Baseline, N = 1049

Low dose ICS/formoterol
MART, 52 week, N = 1049

n=170; % =18
n=1;:%=0
n=11;%=1
n=602; % =57

Severe asthma exacerbations - Polarity - Lower values are better

Mortality - Polarity - Lower values are better

Regular low dose
ICS/LABA, Baseline, N =
1042

n=NA;%=NA

n=NA;%=NA

n=NA; % =NA

n=NA;%=NA

1042

Regular low dose
ICS/LABA, 52 week, N =
1042

n=229;%=25

n=1:%=0
nN=33;:%=3
n=599 ;% =58
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Hospital admissions - Polarity - Lower values are better
Adverse events - Polarity - Lower values are better

Contrast Outcomes

Outcome Low dose ICS/formoterol MART vs Regular low Low dose ICS/formoterol MART vs Regular low
dose ICS/LABA, Baseline, N2 = 1026, N1 = 1034 dose ICS/LABA, 52 week, N2 = 1026, N1 = 1034
Reliever/rescue medication use NA (NA to NA) -0.25 (-0.36 t0 -0.15)

(Puffs per day)

Mean (95% ClI)

Lung function (PEF) (Litres per NA (NA to NA) 5.8 (2.1t0 9.5)
minute)

Mean (95% CI)
Lung Function (FEV1) (Litres) NA (NA to NA) 0.04 (0.015 to 0.064)

Mean (95% ClI)

Severe exacerbation rate NA (NA to NA) 0.71 (0.6 to 0.83)
Per person year

Relative risk/95% CI

Reliver/rescue medication use NA (NA to NA) 44(1.6t07.3)
(SABA-free days) (%)
Change scores

Mean (95% CI)

Reliever/rescue medication use - Polarity - Lower values are better
Lung function (PEF) - Polarity - Higher values are better

Lung Function (FEV1) - Polarity - Higher values are better

Severe exacerbation rate - Polarity - Lower values are better
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Reliver/rescue medication use (SABA-free days) - Polarity - Higher values are better

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

Continuous Outcomes — Asthma control (Asthma Control Questionnaire) — Mean (SD) - Regular ICS/formoterol + as-needed
ICS/formoterol-Regular low-dose ICS/LABA-t52

Section Question Answer

) , ) L Some concerns
Overall bias and Directness Risk of bias judgement (Adherence not monitored)
Overall bias and Directness Directly applicable

Overall Directness

Dichotomous Outcomes — Severe asthma exacerbations — No Of Events - Regular ICS/formoterol + as-needed ICS/formoterol
- Regular low-dose ICS/LABA-t52

Section Question Answer

Some concerns
(Adherence not monitored)

Overall bias and Directness ) Directly applicable
Overall Directness

Overall bias and Directness Risk of bias judgement

Dichotomous Outcomes — Mortality — No Of Events - Regular ICS/formoterol + as-needed ICS/formoterol - Regular low-dose
ICS/LABA-t52

Section Question Answer

Some concerns

Overall bias and Directness Risk of bias judgement (Adherence not monitored)
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Section Question Answer

Overall bias and Directness ) Directly applicable
Overall Directness

Dichotomous Outcomes — Hospital admissions — No Of Events - Regular ICS/formoterol + as-needed ICS/formoterol-Regular
low-dose ICS/LABA-t52

Section Question Answer

Some concerns
(Adherence not monitored)

Overall bias and Directness ) Directly applicable
Overall Directness

Overall bias and Directness Risk of bias judgement

Dichotomous Outcomes — Adverse events — No Of Events - Regular ICS/formoterol + as-needed ICS/formoterol - Regular low-
dose ICS/LABA-t52

Section Question Answer

Some concerns
(Adherence not monitored)

Overall bias and Directness ) Directly applicable
Overall Directness

Overall bias and Directness Risk of bias judgement

Contrast Outcomes - Reliever/rescue medication use — Mean (95% CI) - Low dose ICS/formoterol MART-Regular low dose
ICS/LABA-t52

Section Question Answer

Some concerns
(Adherence not monitored)

Overall bias and Directness ) Directly applicable
Overall Directness

Overall bias and Directness Risk of bias judgement
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Contrast Outcomes — Lung function (PEF) — Mean (95% CI) - Low dose ICS/formoterol MART - Regular low dose ICS/LABA-
t52

Section Question Answer

Some concerns
(Adherence not monitored)

Overall bias and Directness ) Directly applicable
Overall Directness

Overall bias and Directness Risk of bias judgement

Contrast Outcomes — Lung Function (FEV1) — Mean (95% CI) - Low dose ICS/formoterol MART-Regular low dose ICS/LABA-
t52

Section Question Answer

Some concerns
(Adherence not monitored)

Overall bias and Directness ) Directly applicable
Overall Directness

Overall bias and Directness Risk of bias judgement

Contrast Outcomes — Severe exacerbation rate — Relative Risk (95% CI) - Low dose ICS/formoterol MART-Regular low dose
ICS/LABA-t52

Section Question Answer

Some concerns
(Adherence not monitored)

Overall bias and Directness ) Directly applicable
Overall Directness

Overall bias and Directness Risk of bias judgement
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Contrast Outcomes - Reliever/rescue medication use (SABA-free days) — Mean (95% CI) - Low dose ICS/formoterol MART-
Regular low dose ICS/LABA-t52

Section Question Answer

Some concerns
(Adherence not monitored)

Directly applicable

Overall bias and Directness Risk of bias judgement

Overall bias and Directness )
Overall Directness
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Bailey, 2008

Bibliographic Bailey, William; Castro, Mario; Matz, Jonathan; White, Martha; Dransfield, Mark; Yancey, Steve; Ortega, Hector; Asthma
Reference exacerbations in African Americans treated for 1 year with combination fluticasone propionate and salmeterol or fluticasone
propionate alone.; Current medical research and opinion; 2008; vol. 24 (no. 6); 1669-82

Study details
No additional information
Secondary
publication of
another included
study- see primary
study for details
Other publications No additional information

associated with
this study included

in review

Trial name / NCT001102765

registration

number

Study type Randomised controlled trial (RCT)
Study location USA

Study setting No additional information

Study dates No additional information

Sources of funding Funded by GlaxoSmithKline

Inclusion criteria African American

12-65 years of age
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Persistent asthma for 26 months

FEV1 60-90% of predicted

212% FEV1 reversibility following SABA

Symptomatic whilst receiving low dose ICS (200 mcg FP or equivalent)

SABA use and symptom score =2 on 24 of 7 days during the run-in period

Exclusion criteria  Exacerbation during the run-in period

Recruitment / Recruited from 59 centres, method not reported

selection of

participants

Intervention(s) Following a 4-week run-in period where participants received 250 mcg fluticasone propionate twice daily, those allocated to

the intervention received 50/100 mcg salmeterol/fluticasone propionate twice per day via a Diskus inhaler. Albuterol was
provided throughout the trial for use as-needed for symptom relief.

Population Exacerbations
subgroups
Not reported

Atopy

Mixed (77% atopic in ICS/LABA group, 78% in ICS group)
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Comparator Following a 4-week run-in period where participants received 250 mcg fluticasone propionate twice daily, those allocated to
the comparator received 100 mcg fluticasone propionate twice per day via a Diskus inhaler. Albuterol was provided
throughout the trial for use as-needed for symptom relief.

Number of 475 randomised
participants
239 allocated to ICS/LABA, 169 completed

236 allocated to ICS, 151 completed
Duration of follow- 52 weeks

up

Indirectness Some concerns due to population indirectness - entry to randomised treatment period was dependent upon gaining asthma
control during the run-in period whilst receiving twice daily 250 mcg fluticasone propionate. Population therefore may not be
representative of a group with asthma that is uncontrolled upon initiation of randomised treatment.

Additional ITT

comments

Study arms

Regular low dose ICS/LABA (N = 239)
50/100 mcg salmeterol/fluticasone propionate twice per day

Regular low dose ICS (N = 236)
100 mcg fluticasone propionate twice per day

Characteristics
Arm-level characteristics

Characteristic Regular low dose ICS/LABA (N = 239) Regular low dose ICS (N = 236)
% Female n=143; % =60

n=150; % = 64
Sample size
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Characteristic
Mean age (SD)

Range
Ethnicity

Nominal
Comorbidities

Nominal

Lung function (% of predicted)
FEV1

Mean (SD)
ICS dose

Nominal
Asthma control

Nominal

Outcomes
Study timepoints
« Baseline
e 52 week

Regular low dose ICS/LABA (N = 239)
12 to 61

NR

NR

77.8 (9)

NR

NR

Regular low dose ICS (N = 236)

12t0 63

NR

NR

77.9 (9.5)

NR

NR
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Continuous Outcomes

Outcome Regular low dose Regular low dose Regular low dose ICS, Regular low dose ICS,
ICS/LABA, Baseline, N= ICS/LABA, 52 week, N = Baseline, N = 236 52 week, N = 236
239 239

Lung Function (FEV1) (% of NA (NA) 1.62 (12.32) NA (NA) -1.84 (10.67)

predicted)

Change scores

Mean (SD)

Lung function (PEF) (Litres per  NA (NA) 15.6 (53.8) NA (NA) 1.4 (52.9)

minute)

Change scores

Mean (SD)

Reliever/rescue medication use NA (NA) -0.02 (0.94) NA (NA) 0.03 (1.04)
(Puffs per day)
Change scores

Mean (SD)

Reliever/rescue medication use NA (NA) 0.8 (28.8) NA (NA) -0.5 (32.4)
(SABA-free days) (%)
Change scores

Mean (SD)

Lung Function (FEV1) - Polarity - Higher values are better

Lung function (PEF) - Polarity - Higher values are better

Reliever/rescue medication use - Polarity - Lower values are better

Reliever/rescue medication use (SABA-free days) - Polarity - Higher values are better
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Dichotomous Outcomes

Outcome Regular low dose ICS/LABA, Regular low dose ICS/LABA, Regular low dose ICS, Regular low dose ICS,
Baseline, N = 239 52 week, N = 239 Baseline, N = 236 52 week, N = 236

Severe asthma n=NA; % =NA n=47; % =20 n=NA;%=NA n=54;%=23

exacerbations

Final values

No of events

Hospital admissions (due n=NA; % = NA nN=2;%=1
to asthma)
Final values

No of events

Adverse events n=NA; % =NA n=146; % = 61
Final values

No of events

Severe asthma exacerbations - Polarity - Lower values are better
Hospital admissions (due to asthma) - Polarity - Lower values are better
Adverse events - Polarity - Lower values are better

Contrast Outcomes

Outcome Regular low dose ICS/LABA vs Regular low dose ICS,
Baseline, N2 = 236, N1 = 239

Severe exacerbation NA (NA to NA)
rate
Per person year

Relative risk/95% CI
Severe exacerbation rate - Polarity - Lower values are better

n=NA; % =NA n=3;%=1

n=NA; % =NA n=161; % =68

Regular low dose ICS/LABA vs Regular low dose ICS,
52 week, N2 = 236, N1 = 239

0.8 (0.58 to 1.01)
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Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

Continuous Outcomes — Lung Function (FEV1) — Mean (SD) - Regular low dose ICS/LABA - Regular low dose ICS-t52

Section Question Answer

. . . o High
Overall bias and Directness Risk of bias judgement (Randomisation method not reported and high attrition rate (33%))
Overall bias and Directness Directly applicable

Overall Directness

Continuous Outcomes — Lung function (PEF) — Mean (SD) - Regular low dose ICS/LABA - Regular low dose ICS-t52

Section Question Answer

. . . . High
Overall bias and Directness Risk of bias judgement (Randomisation method not reported and high attrition rate (33%))
Overall bias and Directness Directly applicable

Overall Directness

Continuous Outcomes - Reliever/rescue medication use — Mean (SD) - Regular low dose ICS/LABA-Regular low dose ICS-t52

Section Question Answer

. : . . High
Overall bias and Directness Risk of bias judgement (Randomisation method not reported and high attrition rate (33%))
Overall bias and Directness Directly applicable

Overall Directness
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Continuous Outcomes - Reliever/rescue medication use (SABA-free days) — Mean (SD) - Regular low dose ICS/LABA-Regular
low dose ICS-t52

Section Question Answer

. . . o High
Overall bias and Directness Risk of bias judgement (Randomisation method not reported and high attrition rate (33%))
Overall bias and Directness Directly applicable

Overall Directness

Dichotomous Outcomes — Severe asthma exacerbations - No Of Events - Regular low dose ICS/LABA-Regular low dose ICS-
t52

Section Question Answer

. . . o High
Overall bias and Directness Risk of bias judgement (Randomisation method not reported and high attrition rate (33%))
Overall bias and Directness Directly applicable

Overall Directness

Dichotomous Outcomes — Hospital admissions (due to asthma) — No Of Events - Regular low dose ICS/LABA-Regular low
dose ICS-t52

Section Question Answer

. . . o High
Overall bias and Directness Risk of bias judgement (Randomisation method not reported and high attrition rate (33%))
Overall bias and Directness Directly applicable

Overall Directness
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Dichotomous Outcomes — Adverse events — No Of Events - Regular low dose ICS/LABA-Regular low dose ICS-t52

Section Question Answer

High
(Randomisation method not reported and high attrition rate (33%))
Directly applicable

Overall bias and Directness Risk of bias judgement

Overall bias and Directness )
Overall Directness

Contrast Outcomes — Severe exacerbation rate — Relative Risk (95% Cl) - Regular low dose ICS/LABA-Regular low dose ICS-
t52

Section Question Answer

High
(Randomisation method not reported and high attrition rate (33%))
Directly applicable

Overall bias and Directness Risk of bias judgement

Overall bias and Directness )
Overall Directness
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Boonsawat, 2008

Bibliographic Boonsawat, Watchara; Goryachkina, Ludmila; Jacques, Loretta; Frith, Lucy; Combined salmeterol/fluticasone propionate
Reference versus fluticasone propionate alone in mild asthma : a placebo-controlled comparison.; Clinical drug investigation; 2008; vol.
28 (no. 2); 101-11

Study details
No additional information
Secondary
publication of
another included
study- see primary
study for details
Other publications No additional information

associated with
this study included

in review

Trial name / No additional information

registration

number

Study type Randomised controlled trial (RCT)

Study location International

Study setting Primary care or hospital outpatient department
Study dates No additional information

Sources of funding Sponsored by GlaxoSmithKline
Inclusion criteria  Diagnosed with asthma for at least 6 months

Aged 12-79 years
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Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

Population
subgroups

Receiving SABA as a sole therapy
Pre-bronchodilator PEF 280% predicted
Daytime asthma symptom score =1 on 3-6 days of the past 7 days

PEF reversibility 215% following SABA administration or mean morning PEF <85% of the post-SABA value over 7 days
Received ICS or leukotriene antagonists within 12 weeks of the run-in period

Treatment with LABAs, sodium cromoglicate, nedocromil, anticholinergic bronchodilators of methylxanthines within 2 weeks
of the run-in period

Respiratory tract infection within 4 weeks
Acute asthma exacerbation within 12 weeks
Smoking history >10 pack years

Pregnant or lactating

Daily symptoms, daily SABA use or emergency room treatment during run-in
No additional information

Following a 2-week run-in period where participants received salbutamol alone, eligible participants allocated to the
intervention arm received 50/100 mcg salmeterol/fluticasone propionate once per day. Salbutamol was provided for rescue
use and oral prednisolone was permitted for treatment of exacerbations.

Exacerbations

Not reported
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Atopy

Not reported

Comparator Following a 2-week run-in period where participants received salbutamol alone, eligible participants allocated to the
comparator arm received 100 mcg fluticasone propionate once per day. Salbutamol was provided for rescue use and oral
prednisolone was permitted for treatment of exacerbations.

*Study also included a placebo arm that was excluded from this review due to not containing a relevant intervention*

Number of 303 randomised
participants
149 allocated to ICS/LABA, 144 completed

154 allocated to ICS, 145 completed
Duration of follow- 12 weeks

up

Indirectness None
Additional ITT
comments

Study arms

Regular low dose ICS/LABA (N = 149)
50/100 mcg salmeterol/fluticasone propionate combination inhaler once daily

Regular low dose ICS (N = 154)
100 mcg fluticasone propionate once daily
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Characteristics
Arm-level characteristics

Characteristic Regular low dose ICS/LABA (N = 149) Regular low dose ICS (N = 154)
% Female n=280; % =54

n=287; % =56
Sample size
Mean age (SD 34.7

ge (SD) 34

Nominal
Mean age (SD) 13t0 73

12 to 68
Range
Ethnicity NR

NR
Nominal
Comorbidities NR

NR
Nominal
PEF 94.1 (14.5)
% predicted 96.4 (14.9)
Mean (SD)
FEV1 94.3 (14.5)
% predicted 96 (15.2)
Mean (SD)
ICS dose NA

NA
Nominal
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Characteristic
Symptom free days (%)
Median (range)

Nominal

Symptom free days (%)
Median (range)

Range

SABA free days (%)
Median (range)

Nominal

SABA free days (%)
Median (range)

Range

Outcomes
Study timepoints
« Baseline
e 12 week

Regular low dose ICS/LABA (N = 149) Regular low dose ICS (N = 154)
42.86
57.14
14.3 to 100
14.3 to 100
57.14
57.14
14.3 to 100
0 to 100
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Dichotomous Outcomes

Outcome Regular low dose ICS/LABA, Regular low dose ICS/LABA, Regular low dose ICS , Regular low dose ICS ,
Baseline, N = 149 12 week, N = 149 Baseline, N = 154 12 week, N = 154

Severe asthma n=NA; % =NA n=3;%=2 n=NA;%=NA nN=8;%=6

exacerbations

Final values

No of events

Adverse events n=NA; % =NA n=49 ;% =33
Final values

No of events

Severe asthma exacerbations - Polarity - Lower values are better
Adverse events - Polarity - Lower values are better

Contrast Outcomes

Outcome Regular low dose ICS/LABA vs Regular low dose ICS ,
Baseline, N2 = 154, N1 = 149

Severe exacerbation NA (NA to NA)
rate
Per person year

Relative risk/95% CI
Severe exacerbation rate - Polarity - Lower values are better

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

n=NA; % =NA n=57;%=37

Regular low dose ICS/LABA vs Regular low dose ICS ,
12 week, N2 = 154, N1 = 149

2.9 (0.79 to 10.72)
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Dichotomous Outcomes — Severe asthma exacerbations — No Of Events - Regular low-dose ICS/LABA-Regular low-dose ICS
112

Section Question Answer

High
Overall bias and Directness Risk of bias judgement =

Overall bias and Directness ] Directly applicable
Overall Directness

Dichotomous Outcomes — Adverse events — No Of Events - Regular low-dose ICS/LABA-Regular low-dose ICS -t12

Section Question Answer

High
Overall bias and Directness Risk of bias judgement <

Overall bias and Directness ] Directly applicable
Overall Directness

Contrast Outcomes — Severe exacerbation rate — RelativeRisk (95% CI) - Regular low dose ICS/LABA-Regular low dose ICS -
t12

Section Question Answer

High
Overall bias and Directness Risk of bias judgement <

Overall bias and Directness ] Directly applicable
Overall Directness
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Jenkins, 2017

Bibliographic Jenkins, Christine R; Eriksson, Goran; Bateman, Eric D; Reddel, Helen K; Sears, Malcolm R; Lindberg, Magnus; O'Byrne,
Reference Paul M; Efficacy of budesonide/formoterol maintenance and reliever therapy compared with higher-dose budesonide as step-
up from low-dose inhaled corticosteroid treatment.; BMC pulmonary medicine; 2017; vol. 17 (no. 1); 65

Study details

Secondary
publication of
another included
study- see primary
study for details

Other publications
associated with
this study included
in review

Study type
Sources of funding
Inclusion criteria

Exclusion criteria

Secondary publication of three RCTs:

STEAM: Rabe KF, Pizzichini E, Stallberg B, Romero S, Balanzat AM, Atienza T, Lier PA, Jorup C. Budesonide/formoterol in
a single inhaler for maintenance and relief in mild-to-moderate asthma: a randomized, double-blind trial. Chest.
2006;129:246-56.

STEP: Scicchitano R, Aalbers R, Ukena D, Manjra A, Fouquert L, Centanni S, Boulet LP, Naya IP, Hultquist C. Efficacy and
safety of budesonide/formoterol single inhaler therapy versus a higher dose of budesonide in moderate to severe asthma.
Curr Med Res Opin. 2004;20:1403-18

STAY: O’Byrne PM, Bisgaard H, Godard PP, Pistolesi M, Palmqvist M, Zhu Y, Ekstrom T, Bateman ED.
Budesonide/formoterol combination therapy as both maintenance and reliever medication in asthma. Am J Respir Crit Care
Med. 2005;171:129-36.

Rabe KF, Pizzichini E, Stallberg B, Romero S, Balanzat AM, Atienza T, Lier PA, Jorup C. Budesonide/formoterol in a single
inhaler for maintenance and relief in mild-to-moderate asthma: a randomized, double-blind trial. Chest. 2006;129:246-56.

Scicchitano (2004) and O’Byrne (2005) are not included in this review, but are included in review 3.2b.
Randomised controlled trial (RCT)
Original trials and post-hoc analysis funded by AstraZeneca

As specified in primary studies. Post-hoc analysis included only participants who were being treated with low-dose (<400
mcg budesonide equivalent per day and no LABA) ICS at baseline.
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Participants allocated to the intervention arms received either 160/9 or 320/9 mcg budesonide/formoterol, administered

Intervention(s) once per day plus up to 10 additional inhalations as-needed for symptom relief.

Comparator Participants allocated to the comparator arms received either 320 or 640 mcg budesonide per day plus up to 10 inhalations
of 0.4 mg terbutaline as-needed for symptom relief.

Number of 1239 randomised

participants

626 received regular plus as-needed ICS/LABA

613 received regular ICS

Indirectness Downgraded by one increment due to comparator indirectness. Post-hoc analysis included two studies that treated
participants with both moderate dose ICS, whereas this review protocol specified low-dose ICS.

Additional

comments

Study arms

Low dose ICS/formoterol MART (N = 626)
160/9 or 320/9 mcg budesonide/formoterol per day plus as-needed for symptom relief

Regular low/moderate dose ICS (N = 616)
320 or 640 mcg budesonide per day plus terbutaline as-needed for symptom relief

Characteristics
Arm-level characteristics

Characteristic Low dose ICS/formoterol MART (N = 626) Regular low/moderate dose ICS (N = 616)
% Female n=372;% =59

n=2386; % =63
Sample size
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Characteristic
Mean age (SD)

Mean (SD)
Ethnicity

Nominal
Comorbidities

Nominal
Lung function (% of predicted)
FEV1

Mean (SD)
ICS dose

Mean (SD)
Asthma control

Nominal
Outcomes

Study timepoints
« Baseline

Low dose ICS/formoterol MART (N = 626)
37 (15.9)

NR

NR

73.6 (10.9)

357.8 (70.2)

NR

Regular low/moderate dose ICS (N = 616)

38.3 (16.5)
NR

NR

73 (10.7)
356.1 (70.8)
NR

e 6-12 month (Data pooled from 3 studies, one 6 months and two 12 months in duration)
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Continuous Outcomes

Outcome Low dose ICS/formoterol Low dose ICS/formoterol Regular low/moderate dose Regular low/moderate dose

MART, Baseline, N = 626 MART, 6-12 month, N =626 ICS, Baseline, N =613

Lung Function NA (NA) 0.21 (0.3) NA (NA)
(FEV1) (Litres)
Change scores

Mean (SD)
Lung Function (FEV1) - Polarity - Higher values are better

Dichotomous Outcomes

Outcome Low dose ICS/formoterol Low dose ICS/formoterol Regular low/moderate
MART, Baseline, N = 626 MART, 6-12 month, N =626 dose ICS, Baseline, N =
613
Severe asthma n=NA;%=NA n=38;%=6.1 n=NA; % =NA
exacerbations
Final values

No of events
Severe asthma exacerbations - Polarity - Lower values are better

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

ICS, 6-12 month, N = 613
0.11 (0.3)

Regular low/moderate dose
ICS, 6-12 month, N = 613

n=72;%=11.7

ContinuousOutcomes — Lung Function (FEV1) — Mean (SD) - Regular low dose ICS/LABA plus ICS/LABA prn-Regular low

dose ICS-t6-12

Section Question Answer

. . . . Some concerns
Overall bias and Directness Risk of bias judgement

(Randomisation method not reported)
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Section Question Answer

Overall bias and Directness ] Directly applicable
Overall Directness

Dichotomous Outcomes — Severe asthma exacerbations — No Of Events - Low dose ICS/formoterol MART-Regular
low/moderate dose ICS-t6-12

Section

Question Answer

Some concerns
(Randomisation method not reported)

Directly applicable
Overall Directness Yy app

Overall bias and Directness Risk of bias judgement

Overall bias and Directness
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Kornmann, 2020

Bibliographic Kornmann, Oliver; Mucsi, Janos; Kolosa, Nadezda; Bandelli, Lorraine; Sen, Biswajit; Satlin, Lisa C; D'Andrea, Peter; Efficacy
Reference and safety of inhaled once-daily low-dose indacaterol acetate/mometasone furoate in patients with inadequately controlled
asthma: Phase lll randomised QUARTZ study findings.; Respiratory medicine; 2020; vol. 161; 105809

Study details
No additional information
Secondary
publication of
another included
study- see primary
study for details
Other publications No additional information

associated with
this study included

in review

Trial name / QUARTZ - NCT02892344
registration

number

Study type Randomised controlled trial (RCT)
Study location Multinational

Study setting No additional information

Study dates No additional information

Sources of funding Supported by Novaritis
Inclusion criteria  Aged 12-75 years

Diagnosis of asthma for at least 3 months
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Receiving low-dose ICS with or without LABA for at least 1-month
FEV1 <90% of predicted

Symptomatic with an ACQ score >1.5

Exclusion criteria None reported

Recruitment / No additional information

selection of

participants

Intervention(s) Following a 3-week run-in period where participants received 100 mcg fluticasone propionate twice daily, those allocated to
the ICS/LABA arm received 150/80 mcg indacaterol/mometasone furoate once daily

Population Exacerbations

subgroups

Mixed - 80% with none, 18% with one, 2% with more than one in the past year

Atopy

Not reported

Comparator Following a 3-week run-in period where participants received 100 mcg fluticasone propionate twice daily, those allocated to
the ICS arm received 200 mcg mometasone furoate once daily

Number of 802 randomised

participants

398 allocated to ICS/LABA, 386 completed

404 allocated to ICS, 382 completed

Duration of follow- 12 weeks
up
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Indirectness None
Additional ITT
comments

Study arms

Regular low dose ICS/LABA (N = 398)
150/80 mcg indacaterol/mometasone furoate, one inhalation once daily

Regular low dose ICS (N = 404)
200 mcg mometasone furoate, one inhalation once daily

Characteristics
Arm-level characteristics

Characteristic Regular low dose ICS/LABA (N = 398)
% Female n=247; % = 62

Sample size

Mean age (SD) 46.1 (16.3)

Mean (SD)

Ethnicity NR

Nominal

Comorbidities NR

Nominal

Regular low dose ICS (N = 404)

n=241; % =61

45.1 (16.3)

NR

NR
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Characteristic

Lung function (% of predicted)
FEV1

Mean (SD)
Low-dose ICS

Sample size
Moderate-high-dose ICS

Sample size
Low-dose ICS/LABA

Sample size
Moderate-high-dose ICS/LABA

Sample size
Asthma control

Mean (SD)

Outcomes
Study timepoints
« Baseline
e 12 week

Regular low dose ICS/LABA (N = 398)
73.3 (7.57)

n=177; % =45

n=1:%=0

n=217;% =55

n=3;%=1

2.24 (0.4)

Regular low dose ICS (N = 404)

72.2 (7.63)

n=167; % = 41

n=0;%=0

n=232;%=57

nN=0;%=0

2.3 (0.39)
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Continuous Outcomes

Outcome Regular low dose Regular low dose Regular low dose ICS, Regular low dose ICS,
ICS/LABA, Baseline, N = ICS/LABA, 12 week, N = Baseline, N = 404 12 week, N = 404
398 398

Asthma Control (Asthma NA (NA) -0.95 (0.82) NA (NA) -0.73 (0.8)

Control Questionnaire-7)
Change scores, scale range: 0-6
Mean (SD)

Lung function (PEF) (Litres per NA (NA) 31 (39.5) NA (NA) 3.8 (38.5)
minute)

Change scores
Mean (SD)

Lung Function (FEV1) (Litres) NA (NA) 0.23 (0.27) NA (NA) 0.051 (0.26)
Change scores
Mean (SD)

Asthma Control (Asthma Control Questionnaire-7) - Polarity - Lower values are better
Lung function (PEF) - Polarity - Higher values are better
Lung Function (FEV1) - Polarity - Higher values are better

Dichotomous Outcomes

Outcome Regular low dose ICS/LABA, Regular low dose ICS/LABA, Regular low dose ICS, Regular low dose ICS, 12
Baseline, N = 398 12 week, N = 398 Baseline, N = 404 week, N = 404

Mortality n=NA; % =NA n=0;%=0 n=NA; % =NA n=0;%=0

Final values

No of events
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Outcome Regular low dose ICS/LABA, Regular low dose ICS/LABA, Regular low dose ICS, Regular low dose ICS, 12
Baseline, N = 398 12 week, N = 398 Baseline, N = 404 week, N = 404

Hospital n=NA; % =NA n=0;%=0 n=NA; % =NA n=1;%=0

admissions

Final values

No of events

Adverse events n=NA:; % =NA n=129; % =32 n=NA;%=NA n=155;% =38
Final values

No of events

Mortality - Polarity - Lower values are better
Hospital admissions - Polarity - Lower values are better
Adverse events - Polarity - Lower values are better

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

Continuous Outcomes — Asthma Control (Asthma Control Questionnaire-7) — Mean (SD) - Regular low-dose ICS/LABA-
Regular low-dose ICS-t12

Section Question Answer

. . . . High
Overall bias and Directness Risk of bias judgement pangomisation method not reported and no information on adherence to study treatments)
Overall bias and Directness Directly applicable

Overall Directness
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Continuous Outcomes — Lung function (PEF) — Mean (SD) - Regular low-dose ICS/LABA-Regular low-dose ICS-t12

Section Question Answer

. : . . High
Overall bias and Directness Risk of bias judgement pandomisation method not reported and no information on adherence to study treatments)

Overall bias and Directness ] Directly applicable
Overall Directness

Continuous Outcomes — Lung Function (FEV1) — Mean (SD) - Regular low-dose ICS/LABA-Regular low-dose ICS-t12

Section Question Answer

. . . . High
Overall bias and Directness Risk of bias judgement pangomisation method not reported and no information on adherence to study treatments)
Overall bias and Directness Directly applicable

Overall Directness

Dichotomous Outcomes — Mortality — No Of Events - Regular low-dose ICS/LABA-Regular low-dose ICS-t12

Section Question Answer

. : . . High
Overall bias and Directness Risk of bias judgement pandomisation method not reported and no information on adherence to study treatments)

Overall bias and Directness ] Directly applicable
Overall Directness

Dichotomous Outcomes — Hospital admissions — No Of Events - Regular low-dose ICS/LABA-Regular low-dose ICS-t12

Section Question Answer

. . . o High
Overall bias and Directness Risk of bias judgement (pangomisation method not reported and no information on adherence to study treatments)
Overall bias and Directness Directly applicable

Overall Directness
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Dichotomous Outcomes — Adverse events — No Of Events - Regular low-dose ICS/LABA-Regular low-dose ICS-t12

Section Question Answer
. . . . High
Overall bias and Directness Risk of bias judgement (pangomisation method not reported and no information on adherence to study treatments)

Overall bias and Directness ] Directly applicable
Overall Directness
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Kuna, 2006

Bibliographic Kuna, P; Creemers, J P H M; Vondra, V; Black, P N; Lindqvist, A; Nihlen, U; Vogelmeier, C; Once-daily dosing with
Reference budesonide/formoterol compared with twice-daily budesonide/formoterol and once-daily budesonide in adults with mild to
moderate asthma.; Respiratory medicine; 2006; vol. 100 (no. 12); 2151-9

Study details
No additional information
Secondary
publication of
another included
study- see primary
study for details
Other publications No additional information

associated with
this study included

in review

Trial name / No additional information

registration

number

Study type Randomised controlled trial (RCT)

Study location International - Finland, Germany, Mexico, New Zealand, Norway, Poland, Russia and Sweden
Study setting No additional information

Study dates No additional information

Sources of funding Supported by AstraZeneca
Inclusion criteria =18 years of age

Diagnosis of asthma for at least 6 months that was not optimally controlled whilst receiving a daily ICS dose of 200-500
mcg for at least 30 days pre-study
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Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

FEV1 60-90% of predicted

212% FEV1 reversibility after receiving SABA

Received systemic cortiosteroids within 30 days

Seasonal asthma

Respiratory infection within 30 days

Severe cardiovascular disorder, or any other significant disease
Used beta-blockers

History of smoking >10 pack years

Pregnant women or not using contraceptive measures

Unable to use peak flow monitor or complete a diary card during the run-in
Recruited from 61 centres, method not reported

Following a 2-week run-in period where participants received 100 mcg budesonide twice daily, those allocated to the
intervention received 80/4.5 mcg budesonide/formoterol (Symbicort) to be taken twice daily as either one or two inhalations.
Participants were also provided with terbutaline or another SABA to be used as-needed for symptom relief.

*Two study arms containing either one or two puffs per administration combined for this review due to both containing
regular low dose ICS/LABA*
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Population Exacerbations
subgroups
Not reported

Atopy

Not reported

Comparator Following a 2-week run-in period where participants received 100 mcg budesonide twice daily, those allocated to the
comparator received 200 mcg budesonide (Pulmicort) to be taken once daily as a single inhalation. Participants were also
provided with terbutaline or another SABA to be used as-needed for symptom relief.

Number of 616 randomised
participants
409 allocated to ICS/LABA, 372 completed

207 allocated to ICS, 183 completed
Duration of follow- 12 weeks

up

Indirectness None
Additional ITT
comments

Study arms

Regular low dose ICS/LABA (N = 409)
80/4.5 mcg budesonide/formoterol, one or two inhalations twice daily *two study arms containing either one or two inhalations
combined for this review*
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Regular low dose ICS (N = 207)

200 mcg budesonide one inhalation once per day

Characteristics
Arm-level characteristics

Characteristic
% Female

Sample size
Mean age (SD)

Nominal
Mean age (SD)

Range
Ethnicity

Nominal
Comorbidities

Nominal

Lung function (% of predicted)
FEV1

Nominal

Lung function (% of predicted)
FEV1

Range

Regular low dose ICS/LABA (N = 409)
n=250; % = 61

44.8

18 to 80

NR

NR

78.6

23to 123

Regular low dose ICS (N = 207)

n=116; % = 56

45.1

18 to 78

NR

NR

78.3

38 to 119
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Characteristic
ICS dose (mcg/day)

Nominal
ICS dose (mcg/day)

Range

Asthma control (%)
Symptom free days

Nominal

Asthma control (%)
Symptom free days

Range

Outcomes
Study timepoints
« Baseline
o 12 week

Regular low dose ICS/LABA (N = 409)
367

200 to 500

36.9

0to 100

Regular low dose ICS (N = 207)

368

200 to 500

38.1

0to 100
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Continuous Outcomes

Outcome Regular low dose Regular low dose Regular low dose ICS, Regular low dose ICS,
ICS/LABA, Baseline, N= ICS/LABA, 12 week, N = Baseline, N = 207 12 week, N = 207
409 409

Reliever/rescue medication use NR (NR) 64.1 (26.5) NR (NR) 55.5 (26.1)

(reliever free days) (%)

Final values

Mean (SD)

Lung function (PEF) (Litres per NA (NA) 23.8 (37.8) NA (NA) 5.5 (37.8)

minute)

Change scores

Mean (SD)

Reliever/rescue medication use (reliever free days) - Polarity - Higher values are better
Lung function (PEF) - Polarity - Higher values are better

Dichotomous Outcomes

Outcome Regular low dose ICS/LABA, Regular low dose Regular low dose ICS, Regular low dose ICS,
Baseline, N = 409 ICS/LABA, 12 week, N = 409 Baseline, N = 207 12 week, N = 207

Pneumonia (respiratory n =NA; % = NA n=55;%=15 n=NA; %=NA nN=25;%=12

tract infections)

Final values

No of events

Adverse events n=NA;%=NA nN=72;%=18 n=NA;%=NA n=30;% =16
Final values

No of events

Pneumonia (respiratory tract infections) - Polarity - Lower values are better
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Adverse events - Polarity - Lower values are better

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

Continuous Outcomes - Reliever/rescue medication use (reliever free days) — Mean (SD) - Regular low dose ICS/LABA-
Regular low dose ICS-t12

Section Question Answer

Some concerns
(Randomisation method not reported)

Directly applicable

Overall bias and Directness Risk of bias judgement

Overall bias and Directness )
Overall Directness

Continuous Outcomes — Lung function (PEF) — Mean (SD) - Regular low dose ICS/LABA-Regular low dose ICS-t12

Section Question Answer

Some concerns
(Randomisation method not reported)

Directly applicable

Overall bias and Directness Risk of bias judgement

Overall bias and Directness ]
Overall Directness

Dichotomous Outcomes — Pneumonia (respiratory tract infections) — No Of Events - Regular low dose ICS/LABA-Regular low
dose ICS-t12

Section Question Answer

. , , o Some concerns
Overall bias and Directness Risk of bias judgement (Randomisation method not reported)

Overall bias and Directness Indirectly applicable

Overall Directness
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Dichotomous Outcomes — Adverse events — No Of Events - Regular low dose ICS/LABA-Regular low dose ICS-t12

Section Question Answer

Some concerns
(Randomisation method not reported)

Directly applicable

Overall bias and Directness Risk of bias judgement

Overall bias and Directness ]
Overall Directness

Asthma: evidence reviews for Drug Combinations and Sequencing FINAL (November 2024)
207



FINAL
Drug Combinations and Sequencing

Lalloo, 2003
Bibliographic Lalloo, Umesh G; Malolepszy, Joseph; Kozma, Dezso; Krofta, Kamil; Ankerst, Jaro; Johansen, Bjorn; Thomson, Neil C;
Reference Budesonide and formoterol in a single inhaler improves asthma control compared with increasing the dose of corticosteroid in

adults with mild-to-moderate asthma.; Chest; 2003; vol. 123 (no. 5); 1480-7

Study details
No additional information
Secondary
publication of
another included
study- see primary
study for details
Other publications No additional information

associated with
this study included

in review

Trial name / No additional information

registration

number

Study type Randomised controlled trial (RCT)

Study location International - Czech Republic, Hungary, Norway, Poland, South Africa, Sweden and the UK
Study setting No additional information

Study dates No additional information

Sources of funding Funded by AstraZeneca
Inclusion criteria 218 years of age
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Diagnosed with asthma for at least 6 months

FEV1 60-90% of predicted

212% FEV1 reversibility after receiving SABA

Using ICS at a constant dose of 200-500 mcg per day for at least one month

Females required to be postmenopausal, surgically sterile or using adequate contraception
Exclusion criteria Use of systemic corticosteroids within a month

Respiratory infection affecting disease control within a month
Severe cardiovascular or other concomitant disease

Current and previous smokers with a history >10 pack years

Recruitment / Recruited from 51 centres, method not reported

selection of

participants

Intervention(s) Following a 2-week run-in period where participants received 100 mcg budesonide twice daily, those randomised to the

intervention received 80/4.5 budesonide/formoterol twice daily. Participants also received terbutaline or salbutamol to be
used as-needed for symptom relief.

Population Exacerbations
subgroups
Not reported
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Atopy

Not reported

Comparator Following a 2-week run-in period where participants received 100 mcg budesonide twice daily, those randomised to the

comparator received 200 mcg budesonide twice daily. Participants also received terbutaline or salbutamol to be used as-
needed for symptom relief.

Number of 467 randomised
participants

230 allocated to ICS/LABA, 215 completed

237 allocated to ICS, 215 completed
Duration of follow- 12 weeks

up

Indirectness None
Additional ITT
comments
Study arms

Regular low dose ICS/LABA (N = 230)
80/4.5 mcg budesonide/formoterol twice daily

Regular low dose ICS (N = 237)
200 mcg budesonide twice daily
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Characteristics
Arm-level characteristics

Characteristic
% Female

Sample size
Mean age (SD)

Nominal
Mean age (SD)

Range
Ethnicity

Nominal
Comorbidities

Nominal

Lung function (% of predicted)

FEV1

Nominal

Lung function (% of predicted)

FEV1

Range
ICS dose

Nominal

Regular low dose ICS/LABA (N = 230)
n=128; % =56

42

18 to 77

NR

NR

82

38 to 117

386

Regular low dose ICS (N = 237)

n=139; % =59

40

18t0 78

NR

NR

81

42 to 157

387
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Characteristic Regular low dose ICS/LABA (N = 230) Regular low dose ICS (N = 237)

ICS dose 200 to 500

200 to 500
Range
Asthma control NR

NR
Nominal

Outcomes
Study timepoints
« Baseline
e 12 week

Dichotomous Outcomes

Outcome Regular low dose Regular low dose Regular low dose ICS,
ICS/LABA, Baseline, N = 230 ICS/LABA, 12 week, N = 230 Baseline, N = 237

Severe asthma n=NA;%=NA n=16;%=7 n=NA;%=NA

exacerbations

Final values

No of events

Pneumonia (respiratory n=NA; % =NA n=37;%=16 n=NA; % =NA
tract infections)
Final values

No of events

Severe asthma exacerbations - Polarity - Lower values are better
Pneumonia (respiratory tract infections) - Polarity - Lower values are better
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Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

Dichotomous Outcomes — Severe asthma exacerbations — No Of Events - Regular low dose ICS/LABA-Regular low dose ICS-
t12

Section Question Answer

Some concerns

Overall bias and Directness Risk of bias judgement (Randomisation method not reported)

Overall bias and Directness ] Directly applicable
Overall Directness

Dichotomous Outcomes — Pneumonia (respiratory tract infections) — No Of Events - Regular low dose ICS/LABA-Regular low
dose ICS-t12

Section Question Answer

Some concerns

Overall bias and Directness Risk of bias judgement (Randomisation method not reported)

Overall bias and Directness ] Indirectly applicable
Overall Directness
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Murray, 2004

Bibliographic Murray, John; Rosenthal, Richard; Somerville, Laura; Blake, Kathryn; House, Karen; Baitinger, Leslie; VanderMeer, Anna;

Reference Dorinsky, Paul; Fluticasone propionate and salmeterol administered via Diskus compared with salmeterol or fluticasone
propionate alone in patients suboptimally controlled with short-acting beta2-agonists.; Annals of allergy, asthma & immunology
. official publication of the American College of Allergy, Asthma, & Immunology; 2004; vol. 93 (no. 4); 351-9

Study details
No additional information
Secondary
publication of
another included
study- see primary
study for details
Other publications No additional information

associated with
this study included

in review

Trial name / No additional information
registration

number

Study type Randomised controlled trial (RCT)
Study location USA

Study setting No additional information

Study dates No additional information

Sources of funding Funded by GlaxoSmithKline
Inclusion criteria =12 years of age

Asthma for 26 months
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Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

Treated with SABA for 21 month

FEV1 40-85% of predicted

Bronchial reversibility 215% following SABA

Required 12 or more puffs of rescue albuterol during the 7 days preceding randomization or total symptom score of 7 or
higher during this 7-day period - symptom scores were based on a 0-5 scale that described any asthma-related symptom

during the previous night and day, where 0 indicates no symptoms and 5 indicates symptoms so severe that the patient
could not go to work or perform normal daily activities

Pregnant or lactating

Life threatening asthma

Hospitalisation due to asthma more than twice in the past year
>10 pack years smoking history

Significant concurrent disease

Recent respiratory tract infection
Recruited from 33 centres, method not reported

Following a 2-week run-in period where participants received albuterol as-needed for symptom relief, those randomised to
the intervention received 100 mcg fluticasone propionate and 50 mcg salmeterol, both taken twice daily

*Study also included an arm containing salmeterol as a monotherapy, excluded from this review due to not containing a
relevant intervention®
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Population Exacerbations
subgroups

Mixed

Atopy

Not reported

Comparator Following a 2-week run-in period where participants received albuterol as-needed for symptom relief, those randomised to
the comparator received 100 mcg fluticasone propionate, taken twice daily

Number of 177 randomised

participants

88 allocated to ICS/LABA, 76 completed

89 allocated to ICS, 78 completed
Duration of follow- 12 weeks

up

Indirectness None
Additional ITT
comments

Study arms

Regular low dose ICS/LABA (N = 88)
100/50 mcg fluticasone propionate/salmeterol twice daily
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Regular low dose ICS (N = 89)
100 mcg fluticasone propionate twice daily

Characteristics

Arm-level characteristics

Characteristic
% Female

Sample size
Mean age (SD)

Nominal
Mean age (SD)

Range
White

Sample size
Black

Sample size
Other

Sample size
Comorbidities

Nominal

Regular low dose ICS/LABA (N = 88)
n=47;% =53

36

12t0 73

nN=63;%=72

n=17;%=19

nN=8;%=9

NR

Regular low dose ICS (N = 89)

n=44;% =49

32

12 to 64

n=75;%=84

n=10; % =11

n=4;%=5

NR

Asthma: evidence reviews for Drug Combinations and Sequencing FINAL (November 2024)

217



FINAL

Drug Combinations and Sequencing

Characteristic

Lung function (% of predicted)
FEV1

Nominal
ICS dose

Nominal
Asthma control

Nominal

Outcomes
Study timepoints
« Baseline
e 12 week

Continuous Outcomes

Outcome

Reliever/rescue medication
use (Puffs per day)
Change scores

Mean (SD)

Regular low dose ICS/LABA (N = 88)

66

NA

NR

Regular low dose
ICS/LABA , Baseline, N =
88

NA (NA)

Regular low dose

Regular low dose ICS (N = 89)

65

NA

NR

Regular low dose ICS ,

ICS/LABA , 12 week, N = 88 Baseline, N = 89

-2.8(2.9)

NA (NA)
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Outcome Regular low dose Regular low dose Regular low dose ICS ,
ICS/LABA , Baseline, N= ICS/LABA, 12 week, N = 88 Baseline, N = 89
88

Lung Function (FEV1) (Litres) NA (NA) 0.51 (0.47) NA (NA)

Change scores

Mean (SD)

Lung function (PEF) (% of NA (NA) 14.4 (12.2) NA (NA)

predicted)

Change scores

Mean (SD)

Reliever/rescue medication use - Polarity - Lower values are better
Lung Function (FEV1) - Polarity - Higher values are better
Lung function (PEF) - Polarity - Higher values are better

Dichotomous Outcomes

Outcome Regular low dose ICS/LABA , Regular low dose ICS/LABA , Regular low dose ICS ,
Baseline, N = 88 12 week, N = 88 Baseline, N = 89

Severe asthma n=NA;%=NA n=4;%=5 n=NA;%=NA

exacerbations

Final values

No of events
Severe asthma exacerbations - Polarity - Lower values are better
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0.5 (0.47)

7.6 (10.8)

Regular low dose ICS ,
12 week, N = 89

n=1;%=1
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Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

Continuous Outcomes - Reliever/rescue medication use — Mean (SD) - Regular low dose ICS/LABA -Regular low dose ICS -
t12

Section Question Answer

. , . L Some concerns
Overall bias and Directness  Risk of bias judgement  wjjssing data with reasons for discontinuation related to participant's health status)

Overall bias and Directness ) Directly applicable
Overall Directness

Continuous Outcomes — Lung Function (FEV1) — Mean (SD) - Regular low dose ICS/LABA -Regular low dose ICS -t12

Section Question Answer

Some concerns

Overall bias and Directness  Risk of bias judgement  (issing data with reasons for discontinuation related to participant's health status)

Overall bias and Directness ) Directly applicable
Overall Directness

Continuous Outcomes — Lung function (PEF) — Mean (SD) - Regular low dose ICS/LABA -Regular low dose ICS -t12

Section Question Answer

. , . L Some concerns
Overall bias and Directness  Risk of bias judgement  wjjssing data with reasons for discontinuation related to participant's health status)

Overall bias and Directness ) Directly applicable
Overall Directness
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Dichotomous Outcomes — Severe asthma exacerbations — No Of Events - Regular low dose ICS/LABA -Regular low dose ICS
112

Section Question Answer

Some concerns
(Missing data with reasons for discontinuation related to participant's health status)
Directly applicable

Overall bias and Directness  Risk of bias judgement

Overall bias and Directness )
Overall Directness
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Nathan, 2012

Bibliographic Nathan, Robert A; D'Urzo, Anthony; Blazhko, Viktor; Kaiser, Kirsten; Safety and efficacy of fluticasone/formoterol combination
Reference therapy in adolescent and adult patients with mild-to-moderate asthma: a randomised controlled trial.; BMC pulmonary
medicine; 2012; vol. 12; 67

Study details
No additional information
Secondary
publication of
another included
study- see primary
study for details
Other publications No additional information

associated with
this study included

in review

Trial name / NCT00393991

registration

number

Study type Randomised controlled trial (RCT)
Study location International - USA, Canada and Ukraine
Study setting No additional information

Study dates No additional information

Sources of funding Sponsored by SkyePharma
Inclusion criteria =12 years of age

Diagnosed with asthma for 212 months
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Exclusion criteria

Recruitment /
selection of
participants

Documented history of ICS use for 24 weeks at a daily dose <500 mcg fluticasone propionate, or not on ICS for 212 weeks
pre-screening

FEV1 60-85% of predicted at screening and baseline
Demonstrated FEV1 reversibility (>14.5% increase following SABA) within 12 months
Satisfactory inhaler technique and use of the telephone diary system

=2 SABA uses and day/night time asthma symptoms on 23 out of 7 consecutive days during run-in period

History of life-threatening asthma within 12 months

Systemic corticosteroid use within 3 months or omalizumab within 6 months, leukotriene antagonist within a week
Significant non-reversible pulmonary disease

Respiratory tract infection within 4 weeks

Smoking history >10 pack years

Received B-blockers, tricyclic antidepressants, monoamine oxidase inhibitors, quinidine-type antiarrhythmics, or drugs
known to inhibit CYP3A4, within a week

Recruited from 59 centres, method not reported
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Intervention(s)

Population
subgroups

Comparator

Number of
participants

Duration of follow-
up

Following a 2-4 week run-in period (2 weeks for those on ICS, receiving 50 mcg FP twice daily, 2-4 for those on SABA
alone, receiving no controller medication), eligible participants allocated to the intervention received two inhalers. The first
contained 50/5 mcg fluticasone propionate/formoterol, and the other contained placebo, both of which were inhaled two
times, twice daily.

*Study also included arms containing formoterol monotherapy and placebo, excluded from this review due to not containing
relevant interventions*

Exacerbations

Not reported

Atopy

Not reported

Following a 2-4 week run-in period (2 weeks for those on ICS, receiving 50 mcg FP twice daily, 2-4 for those on SABA
alone, receiving no controller medication), eligible participants allocated to the comparator received two inhalers. The first
contained 50 mcg fluticasone propionate/formoterol, and the other contained placebo, both of which were inhaled two
times, twice daily.

237 randomised
118 allocated to ICS/LABA, 99 completed

119 allocated to ICS, 97 completed
3 months
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Indirectness None

Additional ITT and per protocol
comments

Study arms

Regular low dose ICS/LABA (N = 115)
100/10 mcg fluticasone propionate/formoterol twice daily

Regular low dose ICS (N = 117)
100 mcg fluticasone propionate twice daily

Characteristics
Arm-level characteristics

Characteristic Regular low dose ICS/LABA (N = 115) Regular low dose ICS (N = 117)
% Female n=72;% =63

n=71;% =61
Sample size
Mean age (SD 39.8 (14.5

ge (SD) ( ) 38.3 (14.5)

Mean (SD)
White/Caucasian n=89;%=77

Nn=88;%=75
Sample size
Black n=13;% =11

n=16;% =14
Sample size
Asian nN=6;%=5

n=4;%=3
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Characteristic
Sample size
Hispanic

Sample size
Other

Sample size
Comorbidities

Nominal

Lung function (% of predicted)
FEV1

Mean (SD)
Steroid free

Sample size
Steroid requiring

Sample size
ICS monotherapy

Sample size
ICS/LABA

Sample size
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Regular low dose ICS/LABA (N = 115)

N=6;%=5
n=1;%=1
NR

73.2(7.5)
n=59; % =51
n=56; % =49
n=31;%=27
n=25;%=22

Regular low dose ICS (N = 117)

nN=8;%=7
n=1;%=1
NR

73.5(8.1)
n=60; % = 51
n=57;%=49
n=39; % =33
n=18;% =15
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Characteristic
Asthma control (%)

Asthma control days (last 7 days)

Mean (SD)

Outcomes
Study timepoints
« Baseline
e 12 week

Continuous Outcomes

Outcome

Reliever/rescue medication use

(Puffs per day)
Change scores

Mean (SD)

Lung Function (FEV1) (Litres)

Change scores

Mean (SD)

Reliever/rescue medication use

(SABA-free days) (%)
Change scores

Regular low dose ICS/LABA (N = 115)

12.8 (20.1)

Regular low dose
ICS/LABA, Baseline, N =
115

NA (NA)

NA (NA)

NA (NA)

Regular low dose
ICS/LABA, 12 week, N =
115

-2.22 (1.77)

0.2 (0.41)

55.9 (36.4)

Regular low dose ICS (N = 117)

14.3 (22.6)

Regular low dose ICS ,
Baseline, N = 117

NA (NA)

NA (NA)

NA (NA)

Asthma: evidence reviews for Drug Combinations and Sequencing FINAL (November 2024)

Regular low dose ICS
, 12 week, N =117

-1.64 (1.74)

0.092 (0.4)

43.3 (37.7)
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Outcome Regular low dose Regular low dose Regular low dose ICS , Regular low dose ICS
ICS/LABA, Baseline, N= ICS/LABA, 12 week, N = Baseline, N = 117 , 12 week, N =117
115 115

Mean (SD)

Reliever/rescue medication use - Polarity - Higher values are better

Lung Function (FEV1) - Polarity - Higher values are better

Reliever/rescue medication use (SABA-free days) - Polarity - Higher values are better
Dichotomous Outcomes

Outcome Regular low dose Regular low dose Regular low dose ICS, Regular low dose ICS ,
ICS/LABA, Baseline, N = ICS/LABA, 12 week, N = Baseline, N = 117 12 week, N =117
115 115

Severe asthma n=NA; % =NA N=2;%=26 n=NA; % =NA n=3;%=34

exacerbations
Final values, calculated from %
reported in paper

No of events

Mortality n=NA; % =NA nN=0;%=0 n=NA; % =NA nN=0;%=0
Final values

No of events

Adverse events n=NA;%=NA n=38;% =232 n=NA;%=NA n=47; % =40
Final values

No of events

Severe asthma exacerbations - Polarity - Lower values are better
Mortality - Polarity - Lower values are better
Adverse events - Polarity - Lower values are better
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Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

t12

Section Question

Overall bias and Risk of bias

Directness judgement

Overall bias and

Directness Overall
Directness

Continuous Outcomes - Reliever/rescue medication use — Mean (SD) - Regular low dose ICS/LABA-Regular low dose ICS -

Answer

High

(No information on adherence to study treatments and missing outcome data with reasons for
discontinuation that were related to participant's health status)

Directly applicable

Continuous Outcomes — Lung Function (FEV1) — Mean (SD) - Regular low dose ICS/LABA-Regular low dose ICS -t12

Section Question

Overall bias and Risk of bias

Directness judgement

Overall bias and

Directness Overall
Directness

Answer

High

(No information on adherence to study treatments and missing outcome data with reasons for
discontinuation that were related to participant's health status)

Directly applicable

Continuous Outcomes - Reliever/rescue medication use (SABA-free days) — Mean SD - Regular low dose ICS/LABA-Regular

low dose ICS -t12

Section Question
Overall bias and Risk of bias
Directness judgement

Answer

High

(No information on adherence to study treatments and missing outcome data with reasons for
discontinuation that were related to participant's health status)
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Section Question

Overall bias and

Directness Overall
Directness

t12

Section Question

Overall bias and Risk of bias

Directness judgement

Overall bias and

Directness Overall
Directness

Answer
Directly applicable

Dichotomous Outcomes — Severe asthma exacerbations — No Of Events - Regular low dose ICS/LABA-Regular low dose ICS -

Answer
High

(No information on adherence to study treatments and missing outcome data with reasons for
discontinuation that were related to participant's health status)

Directly applicable

Dichotomous Outcomes — Mortality — No Of Events - Regular low dose ICS/LABA-Regular low dose ICS -t12

Section Question

Overall bias and Risk of bias

Directness judgement

Overall bias and

Directness Overall
Directness

Answer

High

(No information on adherence to study treatments and missing outcome data with reasons for
discontinuation that were related to participant's health status)

Directly applicable
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Dichotomous Outcomes — Adverse events — No Of Events - Regular low dose ICS/LABA-Regular low dose ICS -t12

Section Question Answer
. : : High
Overall bias and Risk of bias (No information on adherence to study treatments and missing outcome data with reasons for
Directness judgement discontinuation that were related to participant's health status)
Overall bias and Directly applicable
Directness Overall
Directness
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Nelson, 2003

Bibliographic Nelson, Harold S; Wolfe, James D; Gross, Gary; Greos, Leon S; Baitinger, Leslie; Scott, Catherine; Dorinsky, Paul; Efficacy

Reference and safety of fluticasone propionate 44 microg/salmeterol 21 microg administered in a hydrofluoroalkane metered-dose inhaler
as an initial asthma maintenance treatment.; Annals of allergy, asthma & immunology : official publication of the American
College of Allergy, Asthma, & Immunology; 2003; vol. 91 (no. 3); 263-9

Study details
No additional information
Secondary
publication of
another included
study- see primary
study for details
Other publications No additional information

associated with
this study included

in review

Trial name / No additional information
registration

number

Study type Randomised controlled trial (RCT)
Study location USA

Study setting No additional information

Study dates No additional information

Sources of funding Supported by GlaxoSmithKline
Inclusion criteria =12 years of age

Diagnosed with asthma requiring pharmacotherapy for at least 6 months
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Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

Population
subgroups

FEV1 40-85% of predicted
215% FEV1 reversibility following SABA
Treated with SABA alone in the past month

Symptom score 27 during the run-in period (based on a 6 point scale where 0 indicates no symptoms and 5 indicates
severe symptoms that inhibit daily activities)

None reported

Recruited from 33 centres, method not reported

Following a 2-week run-in period where participants received regular placebo and as-needed albuterol, those randomised
to the intervention received 44/21 mcg fluticasone propionate/salmeterol HFA, two inhalations twice per day via an MDI,
resulting in a total daily dose of 176/84 mcg. Participants also received albuterol for use as-needed for symptom relief.

*Study also included an arm containing salmeterol monotherapy that was excluded from this review due to not containing a
relevant intervention®

Exacerbations

Not reported

Atopy

Not reported
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Comparator

Number of
participants

Duration of follow-
up
Indirectness

Additional
comments

Study arms

Following a 2-week run-in period where participants received regular placebo and as-needed albuterol, those randomised
to the comparator received 44mcg fluticasone propionate HFA, two inhalations twice per day via an MDI, resulting in a total
daily dose of 176 mcg. Participants also received albuterol for use as-needed for symptom relief.

192 randomised
95 allocated to ICS/LABA, 86 completed

97 allocated to ICS, 89 completed
12 weeks

None
Unclear analysis method

Regular low dose ICS/LABA (N = 95)
44/21 mcg fluticasone propionate/salmeterol combination inhaler, two inhalations twice daily

Regular low dose ICS (N = 97)
44 mcg fluticasone propionate, two inhalations twice daily

Characteristics

Arm-level characteristics

Characteristic
% Female

Sample size

Regular low dose ICS/LABA (N = 95) Regular low dose ICS (N = 97)

N=46;% =48
n=46; % =47
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Characteristic
Mean age (SD)

Nominal
Mean age (SD)

Range
White

Sample size
African American

Sample size
Other

Sample size
Comorbidities

Nominal

Lung function (%)
FEV1

Nominal
ICS dose

Nominal

Asthma control

Nominal

Regular low dose ICS/LABA (N = 95)
29.2

12to 77

n=76; % =80

nN=8;%=8

n=11;%=12

NR

67.2

NR

NR

Regular low dose ICS (N = 97)

33.6

12to 76

nN=75;%=77

n=12;%=12

n=10;% =10

NR

64.7

NR

NR
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Outcomes
Study timepoints
« Baseline
e 12 week

Continuous Outcomes

Outcome

Reliever/rescue medication use
(rescue free days) (%)
Change scores

Mean (SD)

Reliever/rescue medication use
(Puffs per day)
Change scores

Mean (SD)
Lung Function (FEV1) (Litres)

Change scores

Mean (SD)

Lung function (PEF) (Litres per
minute)
Change scores

Mean (SD)

Asthma: evidence reviews for Drug Combinations and Sequencing FINAL (November 2024)

Regular low dose
ICS/LABA, Baseline, N =
95

NA (NA)

NA (NA)

NA (NA)

NA (NA)

Regular low dose
ICS/LABA, 12 week, N =
95

40 (43.8)

2.4 (3)

0.69 (0.49)

66.5 (54.3)

Regular low dose ICS, Regular low dose ICS,

Baseline, N = 97

NA (NA)

NA (NA)

NA (NA)

NA (NA)

12 week, N = 97

26.5 (36.8)

-1.8(2.1)

0.51 (0.49)

43 (51.9)
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Outcome Regular low dose Regular low dose Regular low dose ICS, Regular low dose ICS,
ICS/LABA, Baseline, N= ICS/LABA, 12 week, N = Baseline, N = 97 12 week, N = 97
95 95

Lung function (PEF) (% of NA (NA) 14.1 (11.8) NA (NA) 8.6 (10.3)

predicted)

Change scores

Mean (SD)

Reliever/rescue medication use (rescue free days) - Polarity - Higher values are better
Reliever/rescue medication use - Polarity - Lower values are better

Lung Function (FEV1) - Polarity - Higher values are better

Lung function (PEF) - Polarity - Higher values are better

Lung function (PEF) - Polarity - Higher values are better

Dichotomous Outcomes

Outcome Regular low dose ICS/LABA, Regular low dose ICS/LABA, 12 Regular low dose ICS,

Regular low dose ICS, 12
Baseline, N = 95 week, N =95 Baseline, N = 97

week, N =97
Adverse n=NA; % =NA n=16;% =17 n=NA;%=NA n=16;% =16
events
Final values

No of events
Adverse events - Polarity - Lower values are better

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT
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Continuous Outcomes - Reliever/rescue medication use (rescue free days) — Mean (SD) - Regular low dose ICS/LABA-
Regular low dose ICS-t12

Section Question Answer
. . . . Some concerns
Overall bias and Directness Risk of bias judgement
Overall bias and Directness ] Directly applicable
Overall Directness

Continuous Outcomes - Reliever/rescue medication use — Mean (SD) - Regular low dose ICS/LABA-Regular low dose ICS-t12
Section

Question Answer
i i ) o Some concerns
Overall bias and Directness Risk of bias judgement
Overall bias and Directness ] Directly applicable
Overall Directness

Continuous Outcomes — Lung Function (FEV1) — Mean (SD) - Regular low dose ICS/LABA-Regular low dose ICS-t12
Section

Question Answer
] _ _ o Some concerns
Overall bias and Directness Risk of bias judgement
Overall bias and Directness ] Directly applicable
Overall Directness

Continuous Outcomes — Lung function (PEF) — Mean (SD) - Regular low dose ICS/LABA-Regular low dose ICS-t12
Section

Question Answer
. . . . Some concerns
Overall bias and Directness Risk of bias judgement
Overall bias and Directness ] Directly applicable
Overall Directness
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Continuous Outcomes — Lung function (PEF%) — Mean (SD) - Regular low dose ICS/LABA-Regular low dose ICS-t12
Section

Question Answer
] _ _ o Some concerns
Overall bias and Directness Risk of bias judgement
Overall bias and Directness ] Directly applicable
Overall Directness

Dichotomous Outcomes — Adverse events — No Of Events - Regular low dose ICS/LABA-Regular low dose ICS-t12
Section

Question Answer
i i ) o Some concerns
Overall bias and Directness Risk of bias judgement
Overall bias and Directness ] Directly applicable
Overall Directness
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Pearlman, 2013

Bibliographic Pearlman, David S; LaForce, Craig F; Kaiser, Kirsten; Fluticasone/Formoterol combination therapy compared with
Reference monotherapy in adolescent and adult patients with mild to moderate asthma.; Clinical therapeutics; 2013; vol. 35 (no. 7); 950-
66

Study details
No additional information
Secondary
publication of
another included
study- see primary
study for details
Other publications No additional information

associated with
this study included

in review

Trial name / NCT00394199

registration

number

Study type Randomised controlled trial (RCT)
Study location North America

Study setting No additional information

Study dates June 2006 - January 2008

Sources of funding Sponsored by SkyePharma
Inclusion criteria  Asthma diagnosis for 212 months

If receiving ICS, dose no higher than 500 mcg fluticasone propionate per day for 24 weeks
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Exclusion criteria

If not receiving ICS, no prior ICS use within 12 weeks

FEV1 60-85% of predicted at screening and baseline

214.5% FEV1 reversibility following SABA

=2 SABA inhalations on any 3 of 7 consecutive days of the run-in period

At least one night with sleep disturbance or at least 3 days with symptoms during the run-in period

Pregnant, lactating or not using birth control

History of life threatening ashtma within a year (near-fatal asthma, hospitalisation, ER visit or intubation)
Systemic corticosteroid use within 3 months

Omalizumab use within 6 months

Leukotriene antagonist use within a week

Respiratory tract infection within a month

Significant non-reversible pulmonary disease (COPD, cystic fibrosis, bronchiectasis)

Smoking history >10 pack years
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Recruitment /
selection of
participants

Intervention(s)

Population
subgroups

Comparator

Receiving any medication known to interfere with study medication

Recruited from 43 centres, method not reported

Following a 2-4 week run-in period, where participants receiving ICS pre-study received 50 mcg fluticasone propionate
twice daily plus salbutamol as-needed, and non-steroid receiving participants received salbutamol alone, those randomised
to the intervention received 50/5 mcg fluticasone propionate/formoterol, taken as two inhalations twice per day along with a
placebo inhaler taken at the same time.

*Study also included an arm containing formoterol monotherapy that was excluded from this review due to not containing a
relevant intervention®

Exacerbations

None with a year

Atopy

Not reported

Following a 2-4 week run-in period, where participants receiving ICS pre-study received 50 mcg fluticasone propionate
twice daily plus salbutamol as-needed, and non-steroid receiving participants received salbutamol alone, those randomised
to the comparator received 50 mcg fluticasone propionate, taken as two inhalations twice per day along with a placebo
inhaler taken at the same time.
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Number of 238 randomised
participants
119 allocated to ICS/LABA, 99 completed

119 allocated to ICS, 89 completed
Duration of follow- 12 weeks

up

Indirectness None

Additional ITT and per protocol
comments

Study arms

Regular low dose ICS/LABA (N =119)

Regular low dose ICS (N = 119)

Characteristics
Arm-level characteristics

Characteristic Regular low dose ICS/LABA (N = 119)
% Female n=65; % =55

Sample size

Mean age (SD) 38.1 (15.4)

Mean (SD)

White/Caucasian N=94;%=79

Sample size

Regular low dose ICS (N = 119)

n=70;% =59

36.6 (15.1)

Nn=89;%=75
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Characteristic
Black

Sample size
Asian

Sample size
Hispanic

Sample size
Other

Sample size
Comorbidities

Nominal

Lung function (% of predicted)
FEV1

Mean (SD)
Steroid using

Sample size
Steroid free

Sample size
Asthma control

Nominal

Regular low dose ICS/LABA (N = 119)
n=13;% =11

n=3;%=3
nN=8;%=7
n=1;%=1
NR

73.6 (7.3)
n=65; % =55
Nn=54;%=45
NR

Regular low dose ICS (N = 119)

n=20;%=17
nN=3;%=3
N=7;%=6
n=0;%=0
NR

73.5(7.7)
n=63; % =53
n=>56; % =47
NR
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Outcomes
Study timepoints
« Baseline
e 12 week

Continuous Outcomes

Outcome Regular low dose Regular low dose Regular low dose ICS, Regular low dose ICS,
ICS/LABA, Baseline, N= ICS/LABA, 12 week, N = Baseline, N =119 12 week, N =119
119 119

Reliever/rescue medication use NA (NA) 51.8 (37.4) NA (NA) 39.3 (40.9)

(SABA-free days) (%)
Change scores

Mean (SD)

Reliever/rescue medication use (SABA-free days) - Polarity - Higher values are better
Dichotomous Outcomes

Outcome Regular low dose ICS/LABA, Regular low dose ICS/LABA, Regular low dose ICS, Regular low dose ICS,
Baseline, N =119 12 week, N =119 Baseline, N =119 12 week, N =119

Severe asthma n=NA;%=NA n=1;%=1 n=NA; % =NA nN=3;%=3

exacerbations

Final values

No of events

Mortality n=NA; % =NA nN=0;%=0 n=NA; % =NA nN=0;%=0
Final values

No of events
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Outcome Regular low dose ICS/LABA, Regular low dose ICS/LABA, Regular low dose ICS, Regular low dose ICS,
Baseline, N =119 12 week, N =119 Baseline, N =119 12 week, N =119

Adverse events n=NA; % =NA n=52;%=44 n=NA; % =NA n=52;%=44

Final values

No of events

Severe asthma exacerbations - Polarity - Lower values are better
Mortality - Polarity - Lower values are better
Adverse events - Polarity - Lower values are better

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

Continuous Outcomes - Reliever/rescue medication use (SABA-free days) — Mean (SD) - Regular low dose ICS/LABA-
Regular low dose ICS-t12

Section Question Answer
. . . High
Overall bias and Risk of bias (No information on adherence to study treatments and missing outcome data with reasons for
Directness judgement discontinuation related to participant's health status)
Overall bias and _ Directly applicable
Directness Overall Directness
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Dichotomous Outcomes — Severe asthma exacerbations — No Of Events - Regular low dose ICS/LABA-Regular low dose ICS-
t12

Section Question Answer
. . . High
Overall bias and Risk of bias (No information on adherence to study treatments and missing outcome data with reasons for
Directness judgement discontinuation related to participant's health status)
Overall bias and _ Directly applicable
Directness Overall Directness

Dichotomous Outcomes — Mortality — No Of Events - Regular low dose ICS/LABA-Regular low dose ICS-t12

Section Question Answer
. . . High
Overall bias and Risk of bias (No information on adherence to study treatments and missing outcome data with reasons for
Directness judgement discontinuation related to participant's health status)
Overall bias and ) Directly applicable
Directness Overall Directness

Dichotomous Outcomes — Adverse events — No Of Events - Regular low dose ICS/LABA-Regular low dose ICS-t12

Section Question Answer
High

Overall bias and Risk of bias (No information on adherence to study treatments and missing outcome data with reasons for

Sl judgement discontinuation related to participant's health status)
Overall bias and . Directly applicable
Directness Overall Directness
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Pearlman, 2004

Bibliographic Pearlman, David S; Peden, David; Condemi, John J; Weinstein, Steven; White, Martha; Baitinger, Leslie; Scott, Catherine; Ho,

Reference Shu-Yen; House, Karen; Dorinsky, Paul; Efficacy and safety of fluticasone propionate/salmeterol HFA 134A MDI in patients
with mild-to-moderate persistent asthma.; The Journal of asthma : official journal of the Association for the Care of Asthma;
2004; vol. 41 (no. 8); 797-806

Study details
No additional information
Secondary
publication of
another included
study- see primary
study for details
Other publications No additional information

associated with
this study included

in review

Trial name / No additional information
registration

number

Study type Randomised controlled trial (RCT)
Study location USA

Study setting No additional information

Study dates No additional information

Sources of funding Supported by GlaxoSmithKline
Inclusion criteria  Aged =212 years

Requiring asthma pharmacotherapy for at least 6 months (stratified into ICS (beclomethasone dipropionate (252—-336
mcg/day), triamcinolone acetonide (600— 800 mcg/day), flunisolide (1000 mcg/day), fluticasone propionate (176 mcg/day of
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MDI aerosol, 200 mg/day of the inhalation powder), or budesonide (400—600 mcg/ day) and bronchodilator-receiving (SABA
or salmeterol))

FEV1 40-85% of predicted both at screening and at the end of the run-in

215% bronchial reversibility after SABA

Exclusion criteria Receving ICS and LABA concurrently within a month
>3 night awakenings due to asthma during the last 7 days of the run-in

212 inhalations of salbutamol on =23 days of the run-in for those previously receiving ICS or SABA, 26 inhalations for those
previously receiving salmeterol

Total symptom score <7 during the final week of the run-in (0 = no symptoms, 5 = severe enough to interfere with daily

activities)

Recruitment / Recruited from 36 centres, method not reported

selection of

participants

Intervention(s) Following the 2-week run-in period where participants received regular placebo and salbutamol for use as-needed, those
randomised to the intervention received 44/21 mcg fluticasone propionate/salmeterol HFA, taken as two inhalations twice
per day via MDI, equally a total daily dose of 176/84 mcg.
*Study also included two addiitonal arms containing salmeterol monotherapy and placebo that were excluded from this
review due to not containing relevant interventions*

Population Exacerbations

subgroups
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Not reported

Atopy

Not reported

Comparator Following the 2-week run-in period where participants received regular placebo and salbutamol for use as-needed, those
randomised to the comparator received 44 mcg fluticasone propionate CFC, taken as two inhalations twice per day via MDI,
equalling a total daily dose of 176 mcg.

Number of 181 randomised
participants
92 allocated to ICS/LABA, 85 completed

89 allocated to ICS, 75 completed
Duration of follow- 12 weeks

up

Indirectness None
Additional ITT with LOCF
comments

Study arms

Regular low dose ICS/LABA (N = 92)
88/42 mcg fluticasone propionate/salmeterol combination inhaler used twice daily

Regular low dose ICS (N = 89)
88 mcg fluticasone propionate twice daily
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Characteristics

Arm-level characteristics

Characteristic
% Female

Sample size
Mean age (SD)

Nominal
Mean age (SD)

Range
Caucasian

Sample size
African American

Sample size
Other

Sample size
Comorbidities

Nominal

Lung function (% of predicted)

FEV1

Mean (SD)

Regular low dose ICS/LABA (N = 92)
n=>57;%=62

32.8

12 to 63

nN=67;%=73

n=17;%=18

nN=8;%=9

NR

68.1 (1.2)

Regular low dose ICS (N = 89)

n=52; % =258

34.7

12 to 74

n=74;%=83

n=9;%=10

N=6;%=7

NR

67.1(1.3)
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Characteristic
ICS

Sample size
Salmeterol

Sample size
SABA

Sample size
Asthma control

Nominal

Outcomes
Study timepoints
« Baseline
e 12 week

Continuous Outcomes

Outcome

Reliever/rescue medication use
(SABA-free days) (%)
Change scores

Mean (SD)

Regular low dose ICS/LABA (N = 92)

Regular low dose ICS (N = 89)

n=33;%=36
n=34;%=38
n=22;%=24
n=23;% =26
n=37;%=40
n=32;% =236
NR
NR
Regular low dose Regular low dose Regular low dose ICS, Regular low dose ICS,
ICS/LABA, Baseline, N= ICS/LABA, 12 week, N = 92 Baseline, N = 89 12 week, N = 89
92
NA (NA) 42.1 (45.1) NA (NA) 13.5 (37.7)

Asthma: evidence reviews for Drug Combinations and Sequencing FINAL (November 2024)

252



FINAL
Drug Combinations and Sequencing

Outcome Regular low dose Regular low dose Regular low dose ICS, Regular low dose ICS,
ICS/LABA, Baseline, N= ICS/LABA, 12 week, N =92 Baseline, N = 89 12 week, N = 89
92

Lung Function (FEV1) (Litres) NA (NA) 0.58 (0.48) NA (NA) 0.36 (0.47)

Change scores

Mean (SD)

Lung function (PEF) NA (NA) 57.8 (49.9) NA (NA) 27.2 (50.9)

(litres/minute)
Change scores

Mean (SD)

Reliever/rescue medication use (SABA-free days) - Polarity - Higher values are better
Lung Function (FEV1) - Polarity - Higher values are better
Lung function (PEF) - Polarity - Higher values are better

Dichotomous Outcomes

Outcome Regular low dose ICS/LABA, Regular low dose ICS/LABA, 12 Regular low dose ICS, Regular low dose ICS, 12
Baseline, N = 92 week, N = 92 Baseline, N = 89 week, N =89

Adverse n=NA; %=NA nN=6;%=7 n=NA; %=NA N=5;%=6

events

Final values

No of events
Adverse events - Polarity - Lower values are better
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Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

Continuous Outcomes - Reliever/rescue medication use (SABA-free days) — Mean (SD) - Regular low dose ICS/LABA-Regular

low dose ICS-t12

Section

Overall bias and
Directness

Overall bias and
Directness

Question

Risk of bias
judgement

Overall Directness

Answer
High

(Randomisation method not reported and missing outcome data with reasons for discontinuation
related to participant's health status)

Directly applicable

Continuous Outcomes — Lung Function (FEV1) — Mean (SD) - Regular low dose ICS/LABA-Regular low dose ICS-t12

Section

Overall bias and
Directness

Overall bias and
Directness

Question

Risk of bias
judgement

Overall Directness

Answer
High

(Randomisation method not reported and missing outcome data with reasons for discontinuation
related to participant's health status)

Directly applicable

Continuous Outcomes — Lung function (PEF) — Mean (SD) - Regular low dose ICS/LABA-Regular low dose ICS-t12

Section

Overall bias and
Directness

Overall bias and
Directness

Question

Risk of bias
judgement

Overall Directness

Answer
High

(Randomisation method not reported and missing outcome data with reasons for discontinuation
related to participant's health status)

Directly applicable
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Dichotomous Outcomes — Adverse events - No Of Events - Regular low dose ICS/LABA-Regular low dose ICS-t12

Section Question Answer
. . . High
Overall bias and Risk of bias (Randomisation method not reported and missing outcome data with reasons for discontinuation
Directness judgement related to participant's health status)
Overall bias and ) Directly applicable
Directness Overall Directness
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Rabe, 2006
Bibliographic Rabe, Klaus F; Atienza, Tito; Magyar, Pal; Larsson, Per; Jorup, Carin; Lalloo, Umesh G; Effect of budesonide in combination
Reference with formoterol for reliever therapy in asthma exacerbations: a randomised controlled, double-blind study.; Lancet (London,

England); 2006; vol. 368 (no. 9537); 744-53

Study details
No additional information
Secondary
publication of
another included
study- see primary
study for details
Other publications No additional information

associated with
this study included

in review

Trial name / No additional information
registration

number

Study type Randomised controlled trial (RCT)
Study location International

Study setting No additional information

Study dates April 2003 - December 2004

Sources of funding Sponsored by AstraZeneca
Inclusion criteria  Aged =212 years

Diagnosed with asthma for 26 months
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Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

Population
subgroups

Comparator

>1 severe exacerbation in the past 12 months
Used ICS for at least 3 months, and at a constant dose for at least 4 weeks
FEV1 50-100% of predicted with 212% reversibility and 200 mL after receiving SABA

Used reliever medication on =5 out of 7 days of the run-in
Respiratory infection affecting asthma within a month

Oral corticosteroid use within a month

Used reliever medication >10 times on any day of the run-in
Recruited from 289 centres in 20 countries, method not reported

Following a two-week run-in period where participants received 160/4.5 mcg budesonide/formoterol, one inhalation twice
per day plus 0.4 mg terbutaline as-needed, those allocated to the intervention arm continued to receive 160/4.5 mcg
budesonide/formoterol, one inhalation twice per day, but started using the same inhaler as their as-needed reliever
medication. Participants could use up to 10 inhalations of as-needed medication per day, beyond which they were advised
to contact the study coordinator.

Exacerbations

>1 in the past year

Atopy

Not reported

Following a two-week run-in period where participants received 160/4.5 mcg budesonide/formoterol, one inhalation twice
per day plus 0.4 mg terbutaline as-needed, those allocated to the intervention arm continued to receive 160/4.5 mcg

Asthma: evidence reviews for Drug Combinations and Sequencing FINAL (November 2024)
257



FINAL

Drug Combinations and Sequencing

Number of
participants

Duration of follow-
up
Indirectness

Additional
comments

Study arms

budesonide/formoterol, one inhalation twice per day, with 0.4 mg terbutaline used as-needed reliever medication.
Participants could use up to 10 inhalations of as-needed medication per day, beyond which they were advised to contact
the study coordinator.

*Study also contained a study arm where participants received regular ICS/LABA with formoterol as-needed - excluded
from this review as LABA is not a relevant reliever medication in isolation*

3394 randomised
1113 allocated to ICS/LABA + ICS/LABA, 991 completed completed
1141 allocated to ICS/LABA + SABA, 990 completed

1140 allocated to ICS/LABA + LABA (excluded from this review)
12 months

Downgraded by one increment due to population indirectness - participants could have been receiving any dose of ICS at
screening (average ~750 mcg per day), protocol specified low-dose ICS as pre-study treatment

ITT

Low dose ICS/formoterol MART (N =1113)
160/4.5 mcg budesonide/formoterol, one inhalation twice per day plus additional inhalations as-needed for symptom relief

Regular low dose ICS/LABA (N = 1141)
160/4.5 mcg budesonide/formoterol, one inhalation twice per day plus 0.4 mg terbutaline as-needed for symptom relief
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Characteristics
Arm-level characteristics

Characteristic Low dose ICS/formoterol MART (N = Regular low dose ICS/LABA (N =
1113) 1141)

% Female n=676; % =61

n=691; % =61
Sample size
Mean age (SD) 42
Mean (range) 43
Nominal
Mean age (SD) 12 to 89
Mean (range) 1210 83
Range
Ethnicity NR

NR
Nominal
Comorbidities NR

NR
Nominal
Lung function (% of predicted) 72
Mean (range) FEV1 72
Nominal
Lung function (% of predicted) 30 to 110
Mean (range) FEV1 39 to 100
Range
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Characteristic

ICS dose
Mean (range) and proportion receiving LABA at
screening

Nominal

ICS dose
Mean (range) and proportion receiving LABA at
screening

Range

ICS dose
Mean (range) and proportion receiving LABA at
screening

Sample size

Asthma control
Mean (range) ACQ-5 score

Nominal

Asthma control
Mean (range) ACQ-5 score

Range

Outcomes
Study timepoints
« Baseline
e 12 month

Low dose ICS/formoterol MART (N =
1113)

757

160 to 1600

n=673; % =59

1.9

0to4.8

Regular low dose ICS/LABA (N =
1141)

751

250 to 1600

n=657; % =59

1.9

0to4.8
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Dichotomous Outcomes

Outcome Low dose ICS/formoterol Low dose ICS/formoterol
MART, Baseline, N = 1107 MART, 12 month, N = 1107

Severe asthma n=NA;%=NA n=143; % =13
exacerbations
Final values

No of events

Severe asthma exacerbations - Polarity - Lower values are better
Contrast Outcomes

Outcome Low dose ICS/formoterol MART vs Regular low
dose ICS/LABA, Baseline, N2 = 1138, N1 = 1107
Asthma control (Asthma NA (NA to NA)

Control Questionnaire)
Scale range: 0-6, change scores
Mean (95% CI)

Reliever/rescue medication NA (NA to NA)
use (Puffs per day)

Change scores

Mean (95% CI)

Lung Function (FEV1) (Litres) NA (NA to NA)
Change scores

Mean (95% ClI)

Regular low dose Regular low dose
ICS/LABA, Baseline, N= ICS/LABA, 12 month, N =
1138 1138

n=NA; % =NA n=245; % =22

Low dose ICS/formoterol MART vs Regular low
dose ICS/LABA, 12 month, N2 = 1138, N1 = 1107

-0.15 (-0.21 to -0.08)

-0.2 (-0.28 to -0.11)

0.08 (0.05 to 0.1)
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Outcome Low dose ICS/formoterol MART vs Regular low Low dose ICS/formoterol MART vs Regular low
dose ICS/LABA, Baseline, N2 = 1138, N1 = 1107 dose ICS/LABA, 12 month, N2 = 1138, N1 = 1107

Lung function (PEF) (Litres per NA (NA to NA) 7.5(4.21010.7)

minute)

Change scores

Mean (95% ClI)

Severe exacerbation rate NA (NA to NA) 0.53 (0.45 to 0.63)
Per person year

Relative risk/95% CI

Asthma control (Asthma Control Questionnaire) - Polarity - Lower values are better
Reliever/rescue medication use - Polarity - Lower values are better

Lung Function (FEV1) - Polarity - Higher values are better

Lung function (PEF) - Polarity - Higher values are better

Severe exacerbation rate - Polarity - Lower values are better

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

Dichotomous Outcomes — Severe asthma exacerbations — No Of Events - Regular ICS/formoterol plus ICS/formoterol as-
needed-Regular low-dose ICS/LABA-t12

Section Question Answer

Low
Overall bias and Directness Risk of bias judgement

Overall bias and Directness ] Directly applicable
Overall Directness
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Contrast Outcomes — Asthma control (Asthma Control Questionnaire) — Mean (95% CI) - Regular ICS/formoterol plus
ICS/formoterol as-needed-Regular low-dose ICS/LABA-t12

Section Question Answer
. : . . Low
Overall bias and Directness Risk of bias judgement
Overall bias and Directness ] Directly applicable
Overall Directness

Contrast Outcomes - Reliever/rescue medication use — Mean (95% CI) - Regular ICS/formoterol plus ICS/formoterol as-
needed-Regular low-dose ICS/LABA-t12

Section

Question Answer
. : : . Low
Overall bias and Directness Risk of bias judgement
Overall bias and Directness ] Directly applicable
Overall Directness

Contrast Outcomes — Lung Function (FEV1) — Mean (95% CI) - Regular ICS/formoterol plus ICS/formoterol as-needed-Regular
low-dose ICS/LABA-t12

Section Question Answer
. : : . Low
Overall bias and Directness Risk of bias judgement
Overall bias and Directness ] Directly applicable
Overall Directness
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Contrast Outcomes — Lung function (PEF) — Mean (95% CI) - Regular ICS/formoterol plus ICS/formoterol as-needed-Regular
low-dose ICS/LABA-t12

Section

Question Answer
. : : . Low
Overall bias and Directness Risk of bias judgement
Overall bias and Directness ] Directly applicable
Overall Directness

Contrast Outcomes — Severe exacerbation rate — Relative Risk (95% CI) - Low dose ICS/formoterol MART-Regular low dose
ICS/LABA-t12

Section

Question Answer
. : : . Low
Overall bias and Directness Risk of bias judgement
Overall bias and Directness ] Directly applicable
Overall Directness
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Rabe, 2006
Bibliographic Rabe, Klaus F; Pizzichini, Emilio; Stallberg, Bjorn; Romero, Santiago; Balanzat, Ana M; Atienza, Tito; Lier, Per Arve; Jorup,
Reference Carin; Budesonide/formoterol in a single inhaler for maintenance and relief in mild-to-moderate asthma: a randomized,

double-blind trial.; Chest; 2006; vol. 129 (no. 2); 246-256

Study details
No additional information
Secondary
publication of
another included
study- see primary
study for details
Other publications No additional information

associated with
this study included

in review

Trial name / No additional information

registration

number

Study type Randomised controlled trial (RCT)

Study location International - Argentina, Brazil, China, Denmark, Indonesia, Norway, the Philippines, Spain and Sweden
Study setting No additional information

Study dates No additional information

Sources of funding Sponsored by AstraZeneca
Inclusion criteria  Aged 12-80 years

Diagnosed with asthma for at least 6 months
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Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

FEV1 60-100% of predicted

212% FEV1 increase after receiving SABA and 2200 mL in those 18 years and older, or PEFv 212% on 23 of the last 10
days of the run-in period

Receiving ICS at a dose of 200-500 mcg per day for at least 30 days

27 inhalations of as-needed medication during the last 10 days of the run-in period, but <10 on any single day

Use of systemic corticosteroids or inhaled cromones within 30 days
Respiratory infection affecting asthma control within 30 days
Significant comorbidity or hypersensitivity to study medication
Current/previous smokers with a history >10 pack years

Any exacerbation during the run-in period

Recruited from 77 centres, method not reported

Following a 14-18 day run-in period where participants received 100 mcg budesonide twice daily plus salbutamol as-
needed, those randomised to the intervention received 80/4.5 mcg budesonide/formoterol, two inhalations once per day
plus additional inhalations as-needed for symptom relief, via a dry powdered inhaler (80 mcg budesonide corresponds to
100 mcg delivered by MDI). Participants were allowed a maximum of 10 as-needed inhalations per day. If more than 10
inhalations were needed treatment was able to be adjusted at the discretion of the investigator.
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Population
subgroups

Comparator

Number of
participants

Duration of follow-
up
Indirectness

Additional
comments

Study arms

Exacerbations

Not reported

Atopy

Not reported

Following a 14-18 day run-in period where participants received 100 mcg budesonide twice daily plus salbutamol as-
needed, those randomised to the comparator received 160 mcg budesonide, two inhalations once per day plus 0.4 mg
terbutaline as-needed for symptom relief, via a dry powdered inhaler. Participants were allowed a maximum of 10 as-
needed inhalations per day. If more than 10 inhalations were needed treatment was able to be adjusted at the discretion of
the investigator.

697 randomised
355 allocated to regular ICS/LABA plus ICS/LABA as-needed, 328 completed

342 allocated to regular ICS, 311 completed
6 months

None
ITT

Low dose ICS/formoterol MART (N = 355)
80/4.5 mcg budesonide/formoterol two inhalations once daily plus additional inhalations as-needed for symptom relief
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Regular low dose ICS (N = 342)
160 mcg budesonide, two inhalations once daily plus terbutaline as-needed for symptom relief

Characteristics
Arm-level characteristics

Characteristic Low dose ICS/formoterol MART (N = 355) Regular low dose ICS (N = 342)
% Female n=208; % =159

n=219; % =64
Sample size
Mean age (SD 38

ge (SD) 38

Nominal
Mean age (SD) 12t0 79

11t078
Range
Ethnicity NR

NR
Nominal
Comorbidities NR

NR
Nominal
Lung function (% of predicted) 75
FEV1 75
Nominal
Lung function (% of predicted) 5110123
FEVA 52 to 109
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Characteristic
Range
ICS dose

Nominal
ICS dose

Range
ICS dose

Sample size
Receiving LABA

Nominal
Receiving LABA

Range
Receiving LABA

Sample size
Receiving ICS/LABA combination

Nominal
Receiving ICS/LABA combination

Range
Receiving ICS/LABA combination

Sample size

Low dose ICS/formoterol MART (N = 355)

353

200 to 500

n=NA;%=NA

NA

NA to NA

n=45;% =13

NA

NA to NA

n=36;%=10

Regular low dose ICS (N = 342)

343

200 to 500

n=NA; % =NA

NA

NA to NA

n=35;%=10

NA

NA to NA

n=26;%=8
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Characteristic Low dose ICS/formoterol MART (N = 355)

Asthma control NR

Nominal

Outcomes
Study timepoints
« Baseline
e 6 month

Dichotomous Outcomes

Outcome Low dose ICS/formoterol
MART, Baseline, N = 355

Pneumonia (respiratory n=NA; % = NA
tract infections)
Final values

No of events
Hospital admissions n=NA; %=NA
Final values
No of events

Adverse events n=NA;%=NA
Final values

No of events

Low dose ICS/formoterol
MART, 6 month, N = 355

n=53;%=16
n=1;%=0
n=82;% =23

Pneumonia (respiratory tract infections) - Polarity - Lower values are better

Hospital admissions - Polarity - Lower values are better

Regular low dose ICS (N = 342)

NR

Regular low dose ICS,
Baseline, N = 342

n=NA; % =NA

n=NA; % =NA

n=NA; % =NA
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Adverse events - Polarity - Lower values are better

Contrast Outcomes

Outcome

Severe exacerbation rate
Per person year

Relative risk/95% CI

Lung function (PEF) (I/minute)
Final values

Mean (95% CI)

Reliever/rescue medication use
(Puffs per day)
Final values

Mean (95% CI)

Reliever/rescue medication use
(SABA-free days) (%)
Final values

Mean (95% CI)

Low dose ICS/formoterol MART vs Regular low
dose ICS, Baseline, N2 = 342, N1 = 355

NA (NA to NA)

NA (NA to NA)

NA (NA to NA)

NA (NA to NA)

Severe exacerbation rate - Polarity - Lower values are better

Lung function (PEF) - Polarity - Higher values are better
Reliever/rescue medication use - Polarity - Lower values are better
Reliever/rescue medication use (SABA-free days) - Polarity - Higher values are better

Low dose ICS/formoterol MART vs Regular low
dose ICS, 6 month, N2 = 342, N1 = 355

4.23 (3.64 t0 4.9)

25 (19.4 to 30.6)

-0.34 (-0.51 t0 -0.17)

8.1 (2.5t0 12.7)

Asthma: evidence reviews for Drug Combinations and Sequencing FINAL (November 2024)

271



FINAL

Drug Combinations and Sequencing

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT
Dichotomous Outcomes — Pneumonia (respiratory tract infections) — No Of Events - Regular low dose ICS/LABA plus

ICS/LABA prn-Regular low dose ICS-t6

Section

Overall bias and Directness
Overall bias and Directness

Question Answer

) o Some concerns
Risk of bias judgement

Indirectly applicable
Overall Directness y app

Dichotomous Outcomes — Hospital admissions — No Of Events - Regular low dose ICS/LABA plus ICS/LABA prn-Regular low

dose ICS-t6

Section

Overall bias and Directness
Overall bias and Directness

Question Answer

. o Some concerns
Risk of bias judgement

Directly applicable
Overall Directness Yy app

Dichotomous Outcomes — Adverse events — No Of Events - Regular low dose ICS/LABA plus ICS/LABA prn-Regular low dose

ICS-t6

Section

Overall bias and Directness
Overall bias and Directness

Question Answer

. o Some concerns
Risk of bias judgement

Directly applicable
Overall Directness Yy app
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Contrast Outcomes — Severe exacerbation rate — Relative Risk (95% CI) - Low dose ICS/formoterol MART-Regular low dose
ICS-t6

Section Question Answer

Some concerns
(Randomisation method not reported)

Overall bias and Directness ] Directly applicable
Overall Directness

Overall bias and Directness Risk of bias judgement

Contrast Outcomes — Lung function (PEF) — Mean (95% CI) - Low dose ICS/formoterol MART-Regular low dose ICS-t6

Section Question Answer
Some concerns
(Randomisation method not reported)

Overall bias and Directness ] Directly applicable
Overall Directness

Overall bias and Directness Risk of bias judgement

Contrast Outcomes - Reliever/rescue medication use — Mean (95% CI) - Low dose ICS/formoterol MART-Regular low dose
ICS-t6

Section Question Answer
Some concerns
(Randomisation method not reported)

Overall bias and Directness ] Directly applicable
Overall Directness

Overall bias and Directness Risk of bias judgement
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Contrast Outcomes - Reliever/rescue medication use (SABA-free days) — Mean (95% CI) - Low dose ICS/formoterol MART-
Regular low dose ICS-t6

Section Question Answer

Some concerns
(Randomisation method not reported)

Directly applicable

Overall bias and Directness Risk of bias judgement

Overall bias and Directness ]
Overall Directness
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Renzi, 2010
Bibliographic Renzi, Paolo M; Howard, Lisa A; Ortega, Hector G; Ahmad, Faiz F; Chapman, Kenneth R; Low-dose fluticasone propionate
Reference with and without salmeterol in steroid-naive patients with mild, uncontrolled asthma.; Respiratory medicine; 2010; vol. 104

(no. 4); 510-7

Study details
No additional information
Secondary
publication of
another included
study- see primary
study for details
Other publications No additional information

associated with
this study included

in review

Trial name / No additional information

registration

number

Study type Randomised controlled trial (RCT)

Study location Canada

Study setting 45 general practices and 15 specialist centres
Study dates October 2002 - February 2004

Sources of funding Funded by GlaxoSmithKline
Inclusion criteria =12 years of age

Documented history of asthma treated with SABA alone
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Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

Population
subgroups

Comparator

FEV1 280% of predicted

Asthma symptom score =2 on =3 days, disruption of sleep on =2 occasions or use of rescue medication on 24 days during
the final 7 days of the run-in period

Use of controller medication in the past month

Systemic corticosteroid use in the past 3 months

Exacerbation requiring either ER treatment within 6 weeks, or hospitalisation within 12 weeks
Smoking history >10 pack years

Changed asthma medication, suffered a respiratory tract infection or required an ER Vvisit or hospitalisation during the run-in
period

Recruited from general practices and specialist centres, method not reported

Following a run-in period, participants randomised to the intervention received 50/100 mcg salmeterol/fluticasone
propionate, one inhalation twice per day via a Diskus inhaler. Participants also received salbutamol for use as-needed for
symptom relief.

Exacerbations

None within 6 weeks

Atopy

Not reported

Following a run-in period, participants randomised to the comparator received 100 mcg fluticasone propionate, one
inhalation twice per day via a Diskus inhaler. Participants also received salbutamol for use as-needed for symptom relief.
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Number of 516 randomised
participants
253 allocated to ICS/LABA, 209 completed

263 allocated to ICS, 224 completed
Duration of follow- 24 weeks

up

Indirectness None
Additional ITT with LOCF
comments

Study arms

Regular low dose ICS/LABA (N = 253)
50/100 mcg salmeterol/fluticasone propionate twice daily

Regular low dose ICS (N = 263)
100 mcg fluticasone propionate twice daily

Characteristics
Arm-level characteristics

Characteristic Regular low dose ICS/LABA (N = 253) Regular low dose ICS (N = 263)
% Female n=162; % = 64
n=169; % = 64
Sample size
Mean age (SD) 34.8 (0.9) 34.3 (0.9)
Mean (SE)

Asthma: evidence reviews for Drug Combinations and Sequencing FINAL (November 2024)
277



FINAL

Drug Combinations and Sequencing

Characteristic
Caucasian

Sample size
Black

Sample size
Asian

Sample size
Other

Sample size
Comorbidities

Nominal

Lung function (% of predicted)
FEV1

Mean (SE)
ICS dose

Nominal

Asthma control
Daily SABA inhalations

Mean (SE)

Regular low dose ICS/LABA (N = 253)
n=225;% =89

n=4;%=2

n=22;%=9

n=2:%=0

NR

92.8 (0.7)

NA

1.7 (1.41)

Regular low dose ICS (N = 263)

n=236; % =90

n=5;%=2

nN=18;:%=7

nN=4;%=2

NR

92.7 (0.64)

NA

1.6 (1.31)
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Outcomes
Study timepoints
o Baseline
o 24 week

Continuous Outcomes

Outcome Regular low dose Regular low dose Regular low dose ICS,
ICS/LABA, Baseline, N = ICS/LABA, 24 week, N = Baseline, N = 263
253 253

Reliever/rescue medication  NA (NA) -1.2 (0.6) NA (NA)

use (Puffs per day)

Change scores

Mean (SD)

Lung Function (FEV1) (Litres) NA (NA) 0.14 (0.43) NA (NA)

Change scores

Mean (SD)

Reliever/rescue medication use - Polarity - Lower values are better
Lung Function (FEV1) - Polarity - Higher values are better

Dichotomous Outcomes

Outcome Regular low dose ICS/LABA, Regular low dose ICS/LABA, Regular low dose ICS,
Baseline, N = 253 24 week, N = 253 Baseline, N = 263

Hospital admissions n =NA; % = NA nN=3;%=1 n=NA; % =NA

(ER visits)

Final values

No of events
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24 week, N = 263

-1 (0.6)

0.08 (0.3)

Regular low dose ICS,
24 week, N = 263

nN=3;:%=1

279



FINAL
Drug Combinations and Sequencing

Outcome Regular low dose ICS/LABA, Regular low dose ICS/LABA, Regular low dose ICS, Regular low dose ICS,
Baseline, N = 253 24 week, N = 253 Baseline, N = 263 24 week, N = 263

Mortality n=NA; %=NA nN=0;%=0 n=NA; % =NA n=1;%=0

Final values

No of events

Hospital admissions (ER visits) - Polarity - Lower values are better
Mortality - Polarity - Lower values are better

Contrast Outcomes

Outcome Regular low dose ICS/LABA vs Regular low dose ICS, Regular low dose ICS/LABA vs Regular low dose ICS,
Baseline, N2 = 263, N1 = 253 24 week, N2 = 263, N1 = 253

Severe exacerbation NA (NA to NA) 1.04 (0.21 to 5.15)

rate

Per person year

Relative risk/95% CI
Severe exacerbation rate - Polarity - Lower values are better

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT
Continuous Outcomes - Reliever/rescue medication use — Mean (SD) - Regular low dose ICS/LABA-Regular low dose ICS-t24
Section Question Answer

Some concerns
(Randomisation method not reported)

Directly applicable

Overall bias and Directness Risk of bias judgement

Overall bias and Directness ]
Overall Directness
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Continuous Outcomes - Lung Function (FEV1) — Mean (SD) - Regular low dose ICS/LABA-Regular low dose ICS-t24

Section Question Answer

Some concerns
(Randomisation method not reported)

Overall bias and Directness ] Directly applicable
Overall Directness

Overall bias and Directness Risk of bias judgement

Dichotomous Outcomes — Hospital admissions (ER visits) - No Of Events - Regular low dose ICS/LABA-Regular low dose
ICS-t24

Section Question Answer

Some concerns
(Randomisation method not reported)

Overall bias and Directness ] Indirectly applicable
Overall Directness

Overall bias and Directness Risk of bias judgement

Dichotomous Outcomes — Mortality — No Of Events - Regular low dose ICS/LABA-Regular low dose ICS-t24

Section Question Answer

Some concerns
(Randomisation method not reported)

Overall bias and Directness ] Directly applicable
Overall Directness

Overall bias and Directness Risk of bias judgement

Contrast Outcomes — Severe exacerbation rate — Relative Risk (95% CI) - Regular low dose ICS/LABA-Regular low dose ICS-
t24

Section Question Answer

Some concerns

Overall bias and Directness Risk of bias judgement (Randomisation method not reported)
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Section Question Answer

Overall bias and Directness

Directly applicable
Overall Directness y app
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Strand, 2004

Bibliographic Strand, Anne Mette; Luckow, Anders; Initiation of maintenance treatment of persistent asthma: salmeterol/fluticasone
Reference propionate combination treatment is more effective than inhaled steroid alone.; Respiratory medicine; 2004; vol. 98 (no. 10);
1008-15

Study details
No additional information
Secondary
publication of
another included
study- see primary
study for details
Other publications No additional information

associated with
this study included

in review

Trial name / No additional information

registration

number

Study type Randomised controlled trial (RCT)

Study location Denmark

Study setting 44 general practices and 1 hospital department
Study dates No additional information

Sources of funding Funded by GlaxoSmithKline
Inclusion criteria =18 years of age

Diagnosis of asthma for 23 months that was persistent according to GINA guidelines
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Using SABA =1 time per week for symptom relief

PEFv 220%, FEV1 reversibility 215% after SABA or PC20 methacholine <4 mg/mL

Exclusion criteria Pregnant
Exacerbation during the run-in period
Respiratory tract infection or middle-ear infection within a month
Serious cardiovascular disease, diabetes, untreated hypokalaemia or thyrotoxicosis
Use of LABA, ICS or other long-acting medication within 2 months
Oral or parenteral corticosteroid use within a month

Unable to operate a peak flow meter or inhaler

Recruitment / Recruited from 45 centres, method not reported

selection of

participants

Intervention(s) Following a 2-week run-in period, participants allocated to the intervention received 50/100 mcg salmeterol/fluticasone

propionate twice per day via a Diskus inhaler. Participants were provided with a salbutamol inhaler for use as-needed for
symptom relief.

Population Exacerbations
subgroups
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Not reported

Atopy

Not reported

Comparator Following a 2-week run-in period, participants allocated to the comparator received 100 mcg fluticasone propionate twice
per day via a Diskus inhaler. Participants were provided with a salbutamol inhaler for use as-needed for symptom relief.

Number of 150 randomised

participants

78 allocated to ICS/LABA, 67 completed

72 allocated to ICS, 59 completed
Duration of follow- 24 weeks

up

Indirectness None
Additional ITT
comments

Study arms

Regular low dose ICS/LABA (N = 78)
50/100 mcg salmeterol/fluticasone propionate twice daily

Regular low dose ICS (N =72)
100 mcg fluticasone propionate twice daily
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Characteristics
Arm-level characteristics

Characteristic
% Female

Sample size
Mean age (SD)

Mean (SD)
Ethnicity

Nominal

Comorbidities

Nominal

Lung function (% of predicted)
PEF

Mean (SD)
ICS dose

Nominal
Asthma control

Nominal
Outcomes

Study timepoints
o Baseline

Regular low dose ICS/LABA (N = 78)
n=40; % =51

39 (15)

NR

NR

77 (21)

NA

NR

Regular low dose ICS (N = 72)

n=45; % =63

38 (15)

NR

NR

83 (18)

NA

NR
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o 24 week

Dichotomous Outcomes

Outcome Regular low dose ICS/LABA, Regular low dose ICS/LABA, Regular low dose ICS, Regular low dose ICS,
Baseline, N =78 24 week, N=78 Baseline, N =72 24 week, N =72

Severe asthma n=NA; %=NA n=0;%=0 n=NA; % =NA nN=0;%=0

exacerbations

Final values

No of events

Adverse events n=NA;%=NA n=48; % =62 n=NA;%=NA n=42: % =58
Final values

No of events

Severe asthma exacerbations - Polarity - Lower values are better
Adverse events - Polarity - Lower values are better

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

Dichotomous Outcomes — Severe asthma exacerbations - No Of Events - Regular low dose ICS/LABA-Regular low dose ICS-
t24

Section Question Answer
. : : . High
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness
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Dichotomous Outcomes — Adverse events — No Of Events - Regular low dose ICS/LABA-Regular low dose ICS-t24
Section

Question Answer
. : : . High
Overall bias and Directness Risk of bias judgement
Overall bias and Directness ] Directly applicable
Overall Directness

D.2 Further step-up treatment for adults and young people aged 212 years with uncontrolled
asthma
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Barnes, 2007

Bibliographic Barnes, Neil; Laviolette, Michel; Allen, David; Flood-Page, Patrick; Hargreave, Frederick; Corris, Paul; O'Connor, Brian J;
Reference Tate, Helen; Parker, Debbie; Pavord, lan; Effects of montelukast compared to double dose budesonide on airway
inflammation and asthma control.; Respiratory medicine; 2007; vol. 101 (no. 8); 1652-8

Study details
No additional information
Secondary
publication of
another included
study- see primary
study for details
Other publications No additional information

associated with
this study included

in review

Trial name / No additional information
registration

number

Study type Randomised controlled trial (RCT)
Study location UK and Canada

Study setting No additional information

Study dates No additional information

Sources of funding Funded by Merck, Sharp and Dohme Ltd

Inclusion criteria Non-smokers

15-70 years old
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Asthma symptoms for >1 year

Currently receiving 600-1200 mcg budesonide per day with as-needed beta-agonist
Bronchodilator reversibility 212% (FEV1) or 215% (PEF)

FEV1/FVC >50%

Symptomatic during final two weeks of the run-in period (800 mcg budesonide per day), as assessed by symptom diary and
SABA use (at least one puff per day)

Exclusion criteria  Any other pulmonary disorder
Emergency treatment for asthma within a month
Hospitalisation within two months

Respiratory tract infection within three weeks

Recruitment / No additional information

selection of

participants

Intervention(s) Following a four-week run-in period where all participants received 800 mcg budesonide per day, plus SABA as-needed,
those allocated to the intervention received 10 mg montelukast per day in addition to continuing with 800 mcg budesonide
per day

Population Exacerbations

subgroups

Not reported

Atopy

Not reported
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Comparator Following a four-week run-in period where all participants received 800 mcg budesonide per day, plus SABA as-needed,
those allocated to the comparator doubled their ICS dose to 1600 mcg budesonide per day

Number of 75 randomised

participants

37 allocated to ICS+montelukast, 36 completed

38 allocated to ICS, 33 completed

Duration of follow- 12 weeks

up
Indirectness None
Additional Per protocol
comments
One participant excluded from ICS plus montelukast arm due to taking prednisolone
Four protocol violations in the ICS arm - two due to taking prednisolone and two violated inclusion criteria
Study arms

Regular moderate-dose ICS plus montelukast (N = 37)
800 mcg budesonide plus 10 mg montelukast per day

Regular high-dose ICS (N = 38)
1600 mcg budesonide per day

Characteristics
Arm-level characteristics
Characteristic Regular moderate-dose ICS plus montelukast (N = 37) Regular high-dose ICS (N = 38)

% Female n=23;% =62
n=18; % =47
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Characteristic
Sample size
Mean age (SD)

Mean (SD)
Ethnicity

Nominal
Comorbidities

Nominal
ICS dose

Nominal
Asthma control

Nominal

PEF
L/min

Mean (SD)

FEV1
% of predicted

Mean (SD)

Regular moderate-dose ICS plus montelukast (N = 37) Regular high-dose ICS (N = 38)
41.5 (11.7)

45 (14.2)
NR

NR
NR

NR
NR

NR
NR

NR

436.6 (149.3)

449.7 (145)

74.1 (13)

73.6 (14.2)
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Outcomes
Study timepoints
o Baseline
e 12 week

Dichotomous Outcomes

Outcome Regular moderate-dose ICS plus Regular moderate-dose ICS plus Regular high-dose ICS, Regular high-dose
montelukast, Baseline, N = 37 montelukast, 12 week, N = 37 Baseline, N = 38 ICS, 12 week, N = 38

Adverse n=NA; %=NA n=28;%=76 n=NA; %=NA n=33;%=87

events

Final values

No of events

Adverse events - Polarity - Lower values are better
Continuous Outcomes

Outcome Regular moderate-dose ICS Regular moderate-dose ICS Regular high-dose Regular high-dose
plus montelukast, Baseline, N plus montelukast, 12 week, N = ICS, Baseline, N = ICS, 12 week, N =
=37 24 38 28

Quality of life (Asthma 4.96 (1.1) 5.6 (1.03) 4.84 (0.93) 5.36 (0.92)

Quality of Life
Questionnaire)
Scale range: 1-7, final values

Mean (SD)

Lung function (PEF) (L/min) NR (NR to NR) 31.7 (10.8 to 52.6) NR (NR to NR) 32.3 (10.7 to0 53.9)
Change scores

Mean (95% ClI)
Quality of life (Asthma Quality of Life Questionnaire) - Polarity - Higher values are better
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Lung function (PEF) - Polarity - Higher values are better

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT
Continuous Outcomes — Quality of life (Asthma Quality of Life Questionnaire) — Mean (SD) - Regular moderate-dose ICS plus
montelukast-Regular high-dose ICS-t12

Section Question Answer

. . . High
Overall bias and Risk of bias

) _ (Randomisation method not reported and adherence to montelukast and placebo treatments was 77% and
Directness judgement 84%, respectively, and paired data reported - excluding results from other participants)
Overall bias and Directly applicable
Directness Overall
Directness

Dichotomous Outcomes — Adverse events - No Of Events - Regular moderate-dose ICS plus montelukast-Regular high-dose
ICS-t12

Section Question Answer
. . . High
Overall bias and Risk of bias (Randomisation method not reported and adherence to montelukast and placebo treatments was
Directness judgement 77% and 84%, respectively)
Overall bias and ) Directly applicable
Directness Overall Directness
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Continuous Outcomes — Lung function (PEF) — Mean (95% CI) - Regular moderate-dose ICS plus montelukast-Regular high-
dose ICS-t12

Section Question Answer

High

Overall bias and  Risk of bias (Randomisation method not reported and adherence to montelukast and placebo treatments was 77% and

Directness judgement 84%, respectively, and paired data reported - excluding results from other participants)
Overall bias and Directly applicable
Directness Overall

Directness
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Bateman, 2004

Bibliographic Bateman, Eric D; Boushey, Homer A; Bousquet, Jean; Busse, William W; Clark, Tim J H; Pauwels, Romain A; Pedersen,
Reference Soren E; Can guideline-defined asthma control be achieved? The Gaining Optimal Asthma ControL study.; American journal
of respiratory and critical care medicine; 2004; vol. 170 (no. 8); 836-44

Study details
No additional information
Secondary
publication of
another included
study- see primary
study for details
Other publications No additional information

associated with
this study included

in review

Trial name / Gaining optimal asthma control (GOAL)
registration

number

Study type Randomised controlled trial (RCT)
Study location No additional information

Study setting No additional information

Study dates No additional information

Sources of funding Supported by GlaxoSmithKline
Inclusion criteria  Aged 12-80 years

At least a 6-month history of asthma
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Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

FEV1 improvement of 215% after SABA administration
Smoking history of less than 10 pack years
No LABA or oral beta agonist use within the previous 2 weeks

Not achieving well-controlled asthma during the 4-week run-in
Well controlled asthma on 3 or more weeks of the run-in

Change in regular asthma therapy during run-in
Emergency department visit due to asthma during run-in
Treatment with systemic corticosteroids during run-in
Respiratory tract infection during run-in

>3 days with morning PEF <50% of predicted

Non-compliance with diary record card
Participants were recruited from general practice and hospital clinics

During a 4-week run-in period, participants continued to receive their regular ICS treatment. Those who did not achieve at
least 2 weeks of well controlled asthma were randomised into the study. Participants received treatment based upon their
pre-study ICS treatment; strata 1, no ICS (excluded from this review); strata 2, <500 mcg beclomethasone dipropionate
equiv.; strata 3, 500-1000 mcg beclomethasone dipropionate equiv. In phase 1, treatment was stepped-up every 12 weeks
until totally controlled asthma was achieved or the maximum study dose was achieved (500 mcg fluticasone twice daily or
50/500 salmeterol/fluticasone twice daily). In strata 2, there were three steps of treatment, and in strata 3 only the top two
levels applied.
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Treatment steps (all one inhalation, twice daily)
Step 1: 100 mcg fluticasone or 50/100 salmeterol/fluticasone
Step 2: 250 mcg fluticasone or 50/250 salmeterol/fluticasone

Step 3: 500 mcg fluticasone or 50/500 salmeterol/fluticasone

Participants remained on the dose at which they achieved asthma control until the end of the study.

Population Exacerbations
subgroups

Exacerbation rate between 0.5 and 0.7 in past year

Atopy

Between 58 and 63% of participants were atopic

Comparator See intervention
Number of 3421 total (1098 (strata 1) excluded from this review due to not receiving ICS at screening)
participants

1161 randomised to salmeterol/fluticasone combination

1157 randomised to fluticasone monotherapy
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Duration of follow- 12 months

up

Indirectness Downgraded by one increment due to intervention indirectness - participants could have received low, moderate or high
dose ICS or ICS/LABA, depending on the dose at which they achieved asthma control. This review protocol specified
moderate-high dose ICS or ICS/LABA treatments only.

Additional Intention to treat

comments

Study arms

Regular low/moderate/high dose ICS/LABA (N = 1161)
50/100, 50/250 or 50/500 mcg salmeterol/fluticasone twice per day

Regular low/moderate/high dose ICS (N = 1157)
100, 250 or 500 mcg fluticasone twice per day

Characteristics
Arm-level characteristics

Characteristic Regular low/moderate/high dose ICS/LABA (N = 1161) Regular low/moderate/high dose ICS (N = 1157)
% Female (percent) 57.5 ol

Nominal

Mean age (SD) 42.2 (16.3) 41,5 (16.2)

Mean (SD)

Ethnicity NR NR

Nominal
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Characteristic Regular low/moderate/high dose ICS/LABA (N = 1161) Regular low/moderate/high dose ICS (N = 1157)

Comorbidities NR
NR

Nominal

ICS dose NR
NR

Nominal

Asthma control 1.8 (1.5)
Average daily reliever inhalations 1.8 (1.4)

Mean (SD)

Lung function (% of predicted) 77 (18)
FEV1 77 (18)

Mean (SD)

Outcomes
Study timepoints
« Baseline
e 12 month

Continuous Outcomes

Outcome Regular low/moderate/high Regular low/moderate/high Regular Regular
dose ICS/LABA, Baseline, N dose ICS/LABA, 12 month, low/moderate/high dose low/moderate/high dose
=1133 N =1133 ICS, Baseline, N =1119 ICS, 12 month, N = 1119
Quality of life (Asthma NA (NA) 1.24 (1.85) NA (NA) 1.1 (1.84)

Quality of Life
Questionnaire)
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Outcome Regular low/moderate/high Regular low/moderate/high Regular
dose ICS/LABA, Baseline, N dose ICS/LABA, 12 month, low/moderate/high dose
=1133 N =1133 ICS, Baseline, N =1119

Change scores,
ICS/LABA n= 685, ICS
n= 676

Mean (SD)

Lung Function (FEV1) NA (NA) 0.35 (0.48) NA (NA)
(Litres)

Change scores

Mean (SD)

Quality of life (Asthma Quality of Life Questionnaire) - Polarity - Higher values are better
Lung Function (FEV1) - Polarity - Higher values are better

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

Regular
low/moderate/high dose
ICS, 12 month, N =1119

0.21 (0.47)

Continuous Outcomes — Quality of life (Asthma Quality of Life Questionnaire) — Mean (SD) - Regular moderate dose

ICS/LABA-Regular moderate-high dose ICS-t12

Section Question Answer
. . , High
Overall bias and Risk of bias (Concerns arising from low adherence to study medications (89%) and >10% dropout rate with
Directness judgement reasons related to intervention efficacy)
Overall bias and ] Directly applicable
Directness Overall Directness
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Continuous Outcomes — Lung Function (FEV1) — Mean (SD) - Regular moderate dose ICS/LABA-Regular moderate-high dose
ICS-t12

Section Question Answer
. . . High
Overall bias and Risk of bias (Concerns arising from low adherence to study medications (89%) and >10% dropout rate with
Directness judgement reasons related to intervention efficacy)
Overall bias and ) Directly applicable
Directness Overall Directness
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Bateman, 2011

Bibliographic Bateman, Eric D; Kornmann, Oliver; Schmidt, Peter; Pivovarova, Anna; Engel, Michael; Fabbri, Leonardo M; Tiotropium is
Reference noninferior to salmeterol in maintaining improved lung function in B16-Arg/Arg patients with asthma.; The Journal of allergy
and clinical immunology; 2011; vol. 128 (no. 2); 315-22

Study details
No additional information
Secondary
publication of
another included
study- see primary
study for details
Other publications No additional information

associated with
this study included

in review

Trial name / NCT00350207

registration

number

Study type Randomised controlled trial (RCT)
Study location Multinational

Study setting No additional information

Study dates July 2006 - April 2008

Sources of funding Supported by Boehringer Ingelheim and Pfizer
Inclusion criteria  Aged 18-67 years

History of asthma with the B16-Arg/Arg genotype
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Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

Population
subgroups

Receiving 400-1000 mcg budesonide equivalent per day
212% and 200 mL increase in FEV1 after receiving SABA

Pre-bronchodilator FEV1 <90% of predicted for those on ICS/LABA, <80% for those on ICS monotherapy

Smoking history >10 pack years
COPD
Serious concomitant illness

Concomitant respiratory medication

No additional information

Following a 4-week run-in period where all participants continued to receive their usual ICS plus open label 50 mcg
salmeterol twice daily, those allocated to the intervention received 2 x 2.5 mcg tiotropium once daily in the evening via a
Respimat inhaler in addition to salmeterol-matching placebo twice daily. Salbutamol was provided for use as-needed for
rescue medication throughout.

Exacerbations

Not reported

Atopy

Not reported
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Comparator

Number of
participants

Duration of follow-
up
Indirectness

Additional
comments

Study arms

Following a 4-week run-in period where all participants continued to receive their usual ICS plus open label 50 mcg
salmeterol twice daily, those allocated to the comparator continued to receive 2 x 25 mcg salmeterol twice daily in addition
to tiotropium-matching placebo once daily. Salbutamol was provided for use as-needed for rescue medication throughout.

*Study also included a placebo arm, not included in this review due to not containing a relevant intervention®
388 randomised

128 allocated to ICS + LAMA, 120 completed
134 allocated to ICS/LABA, 128 completed

126 allocated to placebo (not included in this analysis)
16 weeks (end of treatment), followed by an additional 4-week follow-up (not included in this analysis)

Downgraded by one increment due to population indirectness - 8% of participants had previously received oral xanthines
and/or leukotreiene modifiers and one increment due to intervention indirectness - participants added treatment on to
current ICS therapy (moderate-high doses, 400-1000 mcg BUD per day), protocol specified low-moderate-dose ICS plus
LAMA

ITT

Regular low/moderate/high dose ICS plus LAMA (N = 128)
Pre study ICS regimen (400-1000 mcg budesonide per day equivalent) plus 5 mcg tiotropium once daily

Regular low/moderate/high dose ICS/LABA (N = 134)
Pre study ICS regimen (400-1000 mcg budesonide per day equivalent) plus 50 mcg salmeterol twice daily
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Characteristics

Arm-level characteristics

Characteristic

% Female

Sample size
Mean age (SD)

Mean (SD)
Ethnicity

Sample size
White

Sample size
Black

Sample size
Asian

Sample size
Comorbidities

Nominal
ICS dose

Sample size

Regular low/moderate/high dose ICS plus LAMA (N =
128)

n=282; % =064

43.5 (12.6)

n=NA;%=NA

n=119; % =93

nN=6;%=5

N=3;%=2

NR

n=NA;%=NA

Regular low/moderate/high dose ICS/LABA (N =
134)

n=83;% =62

42.3 (13.4)

n=NA; % =NA

n=125; % =93

nN=3;%=2

nN=6;%=5

NR

n=NA; % =NA
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Characteristic

Inhaled glucocorticoids

Sample size
LABAs

Sample size
Oral xanthines

Sample size
leukotriene modifiers

Sample size
Asthma control

Nominal

Lung function (% of
predicted)
FEV1

Mean (SD)

Outcomes
Study timepoints
« Baseline
e 16 week

Regular low/moderate/high dose ICS plus LAMA (N =

128)
n=128:% =100

Nn=95;%=74

n=4;:%=3

N=6;%=5

NR

74.1 (16.1)

Regular low/moderate/high dose ICS/LABA (N =
134)

n=133; % =99
n=93; % =69
n=4;%=3
nN=8;%=6
NR

75.6 (17.6)
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Continuous Outcomes

Outcome Regular low/moderate/high Regular low/moderate/high Regular low/moderate/high Regular low/moderate/high
dose ICS plus LAMA, dose ICS plus LAMA, 16 dose ICS/LABA, Baseline, dose ICS/LABA, 16 week,
Baseline, N = 128 week, N = 128 N =134 N =134

Quality of life (mini  NA (NA) 0.13 (0.77) NA (NA) 0.28 (0.74)

AQLQ)

Change scores, scale

range 1-7

Mean (SD)

Reliever/rescue NA (NA) -0.07 (2.18) NA (NA) -0.27 (2.13)

medication use (Puffs

per day)

Change scores

Mean (SD)

Lung Function NA (NA) 0.04 (0.34) NA (NA) 0.06 (0.34)

(FEV1) (Litres)
Change scores

Mean (SD)

Lung function (PEF) NA (NA) 0.01 (0.34) NA (NA) -0.01 (0.32)
(Litres per minute)
Change scores

Mean (SD)

Quality of life (mini AQLQ) - Polarity - Higher values are better
Reliever/rescue medication use - Polarity - Lower values are better
Lung Function (FEV1) - Polarity - Higher values are better

Lung function (PEF) - Polarity - Higher values are better

PEF measured over one-week in the evening

Asthma: evidence reviews for Drug Combinations and Sequencing FINAL (November 2024)
308



FINAL
Drug Combinations and Sequencing

Dichotomous Outcomes

Outcome Regular low/moderate/high Regular low/moderate/high Regular low/moderate/high Regular low/moderate/high
dose ICS plus LAMA, dose ICS plus LAMA, 16 dose ICS/LABA, Baseline, dose ICS/LABA, 16 week, N
Baseline, N = 128 week, N = 128 N=134 =134

Severe asthma n=NA; % =NA n=16;% =125 n=NA;%=NA n=17;% =127

exacerbations

Final values

No of events

Hospital n=NA; %=NA nN=0;%=0 n=NA; %=NA n=4;%=3
admissions
Final values

No of events

Pneumonia n=NA; % =NA n=4;%=3 n=NA;%=NA nN=2;%=2
(respiratory tract

infections)

Final values

No of events

Adverse events n=NA;%=NA n=47; % =37 n=NA;%=NA n=52;% =39
Final values

No of events

Severe asthma exacerbations - Polarity - Lower values are better

Hospital admissions - Polarity - Lower values are better

Pneumonia (respiratory tract infections) - Polarity - Lower values are better

Adverse events - Polarity - Lower values are better

Severe asthma exacerbations defined as those requiring a pharmaceutical product, hospital admissions defined serious adverse
events (immediately life-threatening, resulting in significant disability, requiring prolonged hospitalisation, birth defects or linked to a
significant hazard)
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Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

Continuous Outcomes — Quality of life (miniAQLQ) — Mean (SD) - Regular low-moderate dose ICS plus LAMA-Regular
moderate-high dose ICS/LABA-t16

Section Question Answer
. : : o Low
Overall bias and Directness Risk of bias judgement
Overall bias and Directness ] Directly applicable
Overall Directness

Continuous Outcomes - Reliever/rescue medication use — Mean (SD) - Regular low-moderate dose ICS plus LAMA-Regular
moderate-high dose ICS/LABA-t16

Section Question Answer
. : : o Low
Overall bias and Directness Risk of bias judgement
Overall bias and Directness ] Directly applicable
Overall Directness

Continuous Outcomes — Lung Function (FEV1) — Mean (SD) - Regular low-moderate dose ICS plus LAMA-Regular moderate-
high dose ICS/LABA-t16

Section Question Answer
: : : . Low
Overall bias and Directness Risk of bias judgement
Overall bias and Directness ] Directly applicable
Overall Directness
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Continuous Outcomes — Lung function (PEF) - Mean SD - Regular low-moderate dose ICS plus LAMA-Regular moderate-high
dose ICS/LABA-t16

Section Question Answer
. : : . Low
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness

Dichotomous Outcomes — Severe asthma exacerbations - No Of Events - Regular low-moderate dose ICS plus LAMA-Regular
moderate-high dose ICS/LABA-t16

Section Question Answer
. : . o Low
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Indirectly applicable

Overall Directness

Dichotomous Outcomes — Hospital admissions - No Of Events - Regular low-moderate dose ICS plus LAMA-Regular
moderate-high dose ICS/LABA-t16

Section Question Answer
. : : . Low
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness
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Dichotomous Outcomes — Pneumonia (respiratory tract infections) — No Of Events - Regular low-moderate dose ICS plus
LAMA-Regular moderate-high dose ICS/LABA-t16

Section Question Answer

Low
Overall bias and Directness Risk of bias judgement

Overall bias and Directness ) Indirectly applicable
Overall Directness

Dichotomous Outcomes — Adverse events — No Of Events - Regular low-moderate dose ICS plus LAMA-Regular moderate-
high dose ICS/LABA-t16

Section Question Answer

Low
Overall bias and Directness Risk of bias judgement

Overall bias and Directness ] Directly applicable
Overall Directness
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Bateman, 2014

Bibliographic Bateman, Eric D; O'Byrne, Paul M; Busse, William W; Lotvall, Jan; Bleecker, Eugene R; Andersen, Leslie; Jacques, Loretta;
Reference Frith, Lucy; Lim, Jessica; Woodcock, Ashley; Once-daily fluticasone furoate (FF)/vilanterol reduces risk of severe
exacerbations in asthma versus FF alone.; Thorax; 2014; vol. 69 (no. 4); 312-9

Study details
No additional information
Secondary
publication of
another included
study- see primary
study for details
Other publications No additional information

associated with
this study included

in review

Trial name / ClinicalTrials.gov registration number NCT01086384
registration

number

Study type Randomised controlled trial (RCT)

Study location International

Study setting No additional information

Study dates February 2010 - September 2011

Sources of funding Funded by GlaxoSmithKline
Inclusion criteria  Aged =212 years

NIH defined asthma for 21 year
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Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

Population
subgroups

Comparator

Number of
participants

Using ICS at a dose of 2200 mcg/day FP equiv. or ICS/LABA at a dose of 200/100-500/100 mcg FP/SAL equiv. for 212
weeks, and at 24 weeks prior to screening and during run-in

=1 exacerbation requiring systemic corticosteroids and/or hospital admission in the last year
FEV1 50-90% predicted
212% and 2200 mL reversibility with inhaled salbutamol

Use of salbutamol and/or asthma symptoms on =3 out of 7 consecutive days on their diary card
No additional information
Recruited from 167 centres in 11 countries, method of recruitment not reported

Participants randomised to the intervention arm received once daily 100/25 mcg fluticasone furoate/salmeterol administered
via a dry powder inhaler. Salbutamol was provided for as-needed relief.

Exacerbations

Exacerbation in past year was an inclusion criteria

Atopy

Not reported

Participants randomised to the comparator arm received once daily 100 mcg fluticasone furoate administered via a dry
powder inhaler. Salbutamol was provided for as-needed relief.

2019 randomised

1009 received ICS/LABA
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1010 received ICS monotherapy
Duration of follow- 24-78 weeks

up

Indirectness None
Additional Intention to treat
comments

Study arms

Regular moderate dose ICS/LABA (N = 1009)
100/24 mcg fluticasone furoate/vilanterol once daily

Regular moderate dose ICS (N =1010)
100 mcg fluticasone furoate once daily

Characteristics
Arm-level characteristics

Characteristic Regular moderate dose ICS/LABA (N = 1009) Regular moderate dose ICS (N =1010)
% Female n=661; % =66
n=689; % =68
Sample size
Mean age (SD) 41.1(17.1) 42.3 (16.8)
Mean (SD)
Ethnicity n=NA; % =NA
n=NA;%=NA
Sample size
White N=740;% =73

Nn=743; % =74
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Characteristic Regular moderate dose ICS/LABA (N = 1009) Regular moderate dose ICS (N =1010)
Sample size
Asian n=112; % = 11

n=110; % = 11
Sample size
African American nN=40;%=4

N=47;%=5
Sample size
Other n=117;% =12

n=110; % =11
Sample size
Comorbidities NR

NR
Nominal
ICS dose n=NA; % =NA

n=NA; % =NA
Sample size
ICS n=402; % =40

n=397; % =39
Sample size
ICS/LABA n =607 ; % =60

n=613; % =61
Sample size
Asthma control 2.17 (0.75)
ACQ-7 score 2.15(0.73)
Mean (SD)
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Characteristic Regular moderate dose ICS/LABA (N = 1009) Regular moderate dose ICS (N = 1010)

Lung function (% of predicted) 68.8 (10.6)
FEV1 69 (10.4)

Mean (SD)
Outcomes
Study timepoints

« Baseline
o 52 week (Treatment was between 24 and 78 weeks, 52 weeks was the average treatment duration. )

Dichotomous Outcomes

Outcome Regular moderate dose Regular moderate dose Regular moderate dose Regular moderate dose
ICS/LABA, Baseline, N = ICS/LABA, 52 week, N = ICS, Baseline, N=1010 ICS, 52 week, N =1010
1009 1009

Severe asthma n=NA; % =NA n=154 ;% =15.3 n=NA;%=NA n=186;% =184

exacerbations

Number of participants with
at least one event

No of events

Mortality n=NA; % =NA n=1;%=0 n=NA; % =NA nN=2;%=0

No of events

Hospital admissions n=NA; % =NA n=8;%=0.8 n=NA; %=NA n=9;%=09
Final values

No of events
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Outcome

Adverse events
Final values

No of events

Regular moderate dose
ICS/LABA, Baseline, N =
1009

n=NA; % =NA

Severe exacerbation rate NA

Final values, total number
of events

Nominal

Regular moderate dose
ICS/LABA, 52 week, N =
1009

n=636; % =63

200

Severe asthma exacerbations - Polarity - Lower values are better
Mortality - Polarity - Lower values are better

Hospital admissions - Polarity - Lower values are better

Adverse events - Polarity - Lower values are better
Severe exacerbation rate - Polarity - Lower values are better

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

Dichotomous Outcomes — Severe asthma exacerbations - No Of Events - Regular moderate dose ICS/LABA-Regular
moderate-high dose ICS-t52

Section

Overall bias and Directness

Overall bias and Directness

Question

Risk of bias judgement

Overall Directness

Answer

Some concerns
(Some concerns due to no adherence monitoring)

Regular moderate dose
ICS, Baseline, N =1010

n=NA; % =NA

NA

Directly applicable

Asthma: evidence reviews for Drug Combinations and Sequencing FINAL (November 2024)

Regular moderate dose
ICS, 52 week, N =1010

n=652; % =65

271

318



FINAL

Drug Combinations and Sequencing

Dichotomous Outcomes — Mortality - No Of Events - Regular moderate dose ICS/LABA-Regular moderate-high dose ICS-t52

Section

Overall bias and Directness

Overall bias and Directness

Question

Risk of bias judgement

Overall Directness

Answer

Some concerns
(Some concerns due to no adherence monitoring)

Directly applicable

Dichotomous Outcomes — Hospital admissions — No Of Events - Regular moderate dose ICS/LABA-Regular moderate-high

dose ICS-t52

Section

Overall bias and Directness

Overall bias and Directness

Question

Risk of bias judgement

Overall Directness

Answer

Some concerns
(Some concerns due to no adherence monitoring)

Directly applicable

Dichotomous Outcomes — Adverse events — No Of Events - Regular moderate dose ICS/LABA-Regular moderate-high dose

ICS-t52

Section

Overall bias and Directness

Overall bias and Directness

Question

Risk of bias judgement

Overall Directness

Answer

Some concerns
(Some concerns due to no adherence monitoring)

Directly applicable
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Dichotomous Outcomes — Severe exacerbation rate — Nominal - Regular moderate dose ICS/LABA-Regular moderate dose
ICS-t52

Section Question Answer

Some concerns
(Some concerns due to no adherence monitoring)

Directly applicable

Overall bias and Directness Risk of bias judgement

Overall bias and Directness .
Overall Directness
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Beasley, 2015

Bibliographic Beasley, Richard W; Donohue, James F; Mehta, Rajendra; Nelson, Harold S; Clay, Michelle; Moton, Allen; Kim, Han-Joo;
Reference Hederer, Bettina M; Effect of once-daily indacaterol maleate/mometasone furoate on exacerbation risk in adolescent and adult
asthma: a double-blind randomised controlled trial.; BMJ open; 2015; vol. 5 (no. 2); e006131

Study details
No additional information
Secondary
publication of
another included
study- see primary
study for details
Other publications No additional information

associated with
this study included

in review

Trial name / NCT00941798

registration

number

Study type Randomised controlled trial (RCT)

Study location New Zealand, USA, India, UK and Switzerland
Study setting No additional information

Study dates July 2009 - May 2011

Sources of funding Sponsored by Novartis Pharma AG
Inclusion criteria  Aged 12-70 years

Diagnosis of persistent asthma for 26 months
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Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

Population
subgroups

Comparator

Number of
participants

Duration of follow-
up

FEV1 250% of predicted and an increase in FEV1 of 212% (and 2200 mL) after receiving SABA
Treated with or qualified for treatment with a LABA/ICS combination

Used an ICS for 22 months prior to study entry
None specified
No additional information

Following a 3-4 week run-in period where all participants received 400 mcg mometasone furoate, one inhalation once per
day, those allocated to the intervention received 500/400 mcg indacaterol/mometasone furoate, one inhalation once per day
in the evening.

Exacerbations

Not reported

Atopy

Not reported

Following a 3-4 week run-in period where all participants received 400 mcg mometasone furoate, one inhalation once per
day, those allocated to the intervention continued to receive 400 mcg mometasone furoate, one inhalation once per day in
the evening.

1519 rando