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Appendix A: Scope

FIMAL SCOPE

NATIONAL INSTITUTE FOR HEALTH AND

1

CARE EXCELLENCE

SCOPE
Guideline title

Asthma: diagnosis and monitoring of asthma in adults, children and young

people

1.1

Short title

Asthma: diagnosis and monitoring

2

The remit

The Department of Health has asked NICE: 1o prepare a guideline on the
diagnosis and management of asthma’.

3

3.1

a)

b)

c)

Clinical need for the guideline

Epidemiology

Asthma is a chronic inflammatory respiratory disease that can
affect people of any age but often starts in childhood. 1t is
characterised by attacks of breathlessness and wheezing, with the
severity and frequency of attacks varying from person to person.
The attacks are associated with variable airflow obstruction within
the lung, which is often reversible with or without treatment.

The World Health Organization estimates that worldwide 235
million people suffer from asthma and that it is the most common
chronic condition affecting children. In the UK 5.4 million people are
receiing treatment for asthma, including 1.1 million children.

Studies of adults diagnosad with asthma suggest that up to 309% do
not have clear evidence of asthma. Some may have had asthma in
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d)

3.2

a)

b)

c)

d)

FIMAL SCOPE

the past, but it is likely that many have been given an incorrect
diagnosis.

The causes of asthma are not well understood. A combination of
risk factors is associated with the condition. Risk factors include
both genetic (the condition clusters in families) and environmental
(such as inhalation of allergens or chemical imtants) influences.
Occupational causes of asthma in adults are often unrecognised.

Current practice

Asthma is diagnosed principally on the basis of a careful history
taken by an experienced clinician. Initial clinical assessment
includes questions about sympioms (wheezing, cough, breathing
and chest problems) and any personal or family history of allergies,
atopic disorders or asthma. Various tests can be used to support a
diagnosis, but there is no single test that serves as a gold standard.

A number of methods and assessments are available to determine
the likelinood of asthma. These include measures of airflow
obstruction (spirometry and peak flow) and measures of
reversibility with bronchodilators, both of which are widely used in
current practice. However, normal results do not exclude asthma
and abnormal results could be indicators of other respiratory

diseases.

Testing for airway inflammation is increasingly used as a diagnostic
strategy in clinical practice. This includes measuring sputum
eosinophil counts and fractional exhaled nitric oxide (FeNO).
However, there is some uncertainty about both the sensitivity and
specificity of FeNO, particularly whether it can distinguish general
atopy from asthma.

Other diagnostic strategies include blood or skin prick tests to
detect allergic reactions to environmental influences, exercise tests
to detect evidence of bronchoconstriction, and measures of airway

Asthma: diagnosis and monitoring final scope
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hyper-reactivity, such as histamine/methacholine PC20 and
mannitol challenge. However, it is debatable which test or measure,
or combination- of them, is the most effective to accurately
diagnose asthma.

€) It is recognised that asthma control is suboptimal in many people
with asthma. This has an impact on their quality of life, their use of
healthcare services and the associated costs. Asthma control can
be monitored by measuring aiway inflammation and by using
validated questionnaires, but the most effective monitoring strategy
is uncertain.

4 The guideline

The guideline development procass is described in detail on the MICE website
(see section 6, ‘Further information’).

This scope defines what the guideline will (and will not) examine, and what the
guideline developers will consider.

It is based on the referral from the Department of Health, but now covers the
diagnosis and monitoring of asthma and excludes other aspects of
management. This is because there is evidence that incorrect diagnosis is a
significant problem whereas management of correctly diagnosed asthma is
straightforward in most cases. Also, NICE technology appraisal guidance
covers some of the available asthma therapies. In the future NICE will
consider whether further guidance on asthma covering the aspects omitted
from the current scope is needed.

The areas that will be addressed by the current guideline are described in the
following sections.

Asthma: diagnosis and monitoring final scope
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41 Population

414 Groups that will be covered

a) Adults, children and young people who are being investigated for
suspected asthma, or who have been diagnosed with asthma and
are having their condition monitored.

b) Specific consideration will be given to subgroups based on age,
broadly divided into younger children, older children, and older
people (aged over 75 years).

42 Healthcare setting

a) Primary, secondary and community care settings in which NHS-
funded care is provided.

4.3 Diagnosis and monitoring

431 Key clinical issues that will be covered

Diagnosis

Initiaf clinical assessment

a) The value of specific signs and symptoms in making a diagnosis of
asthma. For example, wheezing, cough, breathlessness and other
respiratory symptoms including diurnal and seasonal variations;
symptoms in response to exercise; and symptoms after taking
drugs such as aspirin, other non-steroidal anti-inflammatory drugs
and beta-blockers.

[1]] The value of a family or personal history of atopic disorders in
making a diagnosis of asthma.

c) Case identification of cccupational asthma.

Objective tests

The value of the following tests in making a diagnosis of asthma:

d)

Measures of lung function and airway obstruction including
spirometry/flow volume loop, peak expiratory flow (PEF) variability,

Asthma: diagnosis and monitoring final scope
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bronchodilator response (using PEF or forced expiratory volume in
1 second), and measures of airway hyper-reactivity, such as
histamine/methacholine PC20 and mannitol challenge.

&) Biomarkers of airway inflammation and allergy: skin tests for the
common asro-allergens, serum total IgE, peripheral blood
eosinophil count and FeNO.

1) Measures of exercise-induced bronchoconstriction.
Monitoring
q) Assessment of asthma control using self- or parental reports such

as symptom scores or diaries, and validated asthma control
guestionnaires such as the asthma control test (ACT), the
children’s asthma control test (CACT), the asthma control
guestionnaire-7 (ACCQ-7), and the Royal College of Physicians 3

(RCP3) questions.
h) Use of tele-healthcare as a route for assessment.
i) Monitoring adherence.
i Inhaler technigue.
k) Assessment of asthma control using tests such as measures of

pulmonary function (for example, spirometry and peak expiratory
flow meters) and measures of airway hyper-reactivity.

) Assessments of asthma control using tests or measures such as
FeNO.

4.3.2 Clinical issues that will not be covered

a) Tertiary care setting.
[1]] Severe, difficult to control asthma.
c) Sputum cell counts.

Asthma: diagnosis and monitoring final scope
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d) Treating asthma.
4.4 Main outcomes
a) Objective response to treatment.
b} Accuracy of diagnostic tests.
c) Frequency of asthma attacks.
d) MNeed for oral corticostercids and short-acting beta-agonists.
&) Unscheduled use of healthcare services.
f) Health-related guality of life.
gl Time off school or work.

45 Economic aspects

Developers will take into account both clinical and cost effectiveness when
making recommendations involving a choice between interventions. A review
of the economic evidence will be conducted and analyses will be carmried out
as appropriate. The prefemmed unit of effectiveness is the quality-adjusted life
year (QALY), and the costs considered will usually only be from an NHS and
personal social services (PSS) perspective. Further detail on the methods can
be found in ‘“The guidelines manual’' (ses ‘Further information’).

4.6 Status

4.61 Scope

This is the final version of the scope.

4.6.2 Timing
The development of the guideline recommendations will begin in August 2013.

Asthma: diagnosis and monitoring final scope
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5 Related NICE guidance

51 Published guidance and quality standards

= Omalizumab for the treatment of severe persistent allergic asthma in
children aged & and over and adults (review of TA133 and TA201) NICE
technology appraisal guidance TA278 (2013).

= Quality standard for asthma. NICE quality standard 25 (2013).

= Bronchial thermoplasty for severe asthma. NICE interventional procedure
guidance 419 (2012).

= Roflumilast for the management of severe chronic gbstructive pulmonany
disease. NICE technology appraisal guidance 244 (2012).

« Chronic obstructive pulmonary disease (updated]. NICE clinical guideline
101 (2009).

= HRespiratory tract infections. MICE clinical guideline 69 (2008).

= |nhaled corticosteroids for the treatment of chronic asthma in adulis and in

children aged 12 years and over. NICE technology appraisal guidance 138
(2008).

(2007).

(aged 5-15 m} NICE technology appr:alsal guuance 38 (2002).
+ Guidance on the use of inhaler systermns (devices) in children under the age

of 5 years with chronic asthma. NICE technology appraisal guidance 10
(2000).

52 Guidance under development
NICE is currently developing the following related guidance (details available

from the NIGE website).

= Measuring fractional exhaled nitric oxide concentration in asthma — NIOX
MINO, NICX VERO and NObreath. NICE diagnostic assessment
programme. Publication expected April 2014.

Asthma: diagnosis and monitoring final scope
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= Bronchiolitis: diagnosis and management of bronchiolitis in children. NICE

clinical guideline. Publication expected April 2015.

(] Further information

Information on the guideline development process is provided in the following
documents, available from the NICE website:

= How NICE clinical guidelines are developed: an overview for stakeholders'
the public and the NHS

= The guidelines manual.

Information on the progress of the guideline will also be available from the
NICE website.
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Appendix B: Declarations of interest

The 2007 version of the NICE code of practice for declaring and dealing with conflicts of interest policy was applied to this guideline.

Andrew Menzies-Gow (GC Chair)

Date
GC1 (29.7.13)

GC2 (3.9.13)

GC3 (8.10.13)
GC4 (19.11.13)

GC58&6 (27.1.14
& 28.1.14)

GC7 (3.3.14)

Item declared

Received payment for attending advisory boards for Roche, NAPP, Boehringer
Ingelheim and Novartis.

Received lecture fees for presenting and chairing education meetings from
Novartis, Glaxo SmithKline and NAPP.

Royal Brompton and Harefield NHS Foundation Trust received payment from
Glaxo SmithKline, Novartis and Roche for participation in phase Il and Ill studies
on severe asthma where Andrew Menzies-Gow is the principal investigator.

Holds one current grant from Asthma UK.

Member of the BTS severe asthma network and BTS asthma SAG.

Andrew Menzies-Gow resigned position on the BTS/SIGN asthma guidelines.

Received payment for advisory board attendance for Amgen who are trialling a
novel monoclonal antibody for use in severe asthma, October 2013.

No change to existing declarations.
No change to existing declarations.

Attended advisory boards for Roche on Lebrikizumab in severe asthma, January
and February 2014.

Presented on specialist commissioning of severe asthma at 4 meetings for
Novartis.

Classification

Non-specific personal pecuniary

Non-specific non-personal
pecuniary — (monitoring
questionnaires review) ACT and
CACT developed by GSK but both
are freely available (non-profit
making).

Personal non-pecuniary

Non-specific personal pecuniary

n/a
n/a

Non-specific personal pecuniary

Non-specific personal pecuniary

Action taken

Declare and participate

Declare and participate

Declare and participate

Declare and participate

n/a
n/a

Declare and participate
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Date

GC8 (8.4.14)
GC9 (13.5.14)

GC10 (16.6.14)
GC11 (22.7.14)

GC12 (2.9.14)
GC13 (7.10.14)

GC14 (30.3.15)

GC15 (9.5.17)

Item declared

Presented at 2 meetings in Denmark on severe asthma for Novartis.
Attended Gulf Thoracic Society in UAE, sponsored by Novartis.

No change to existing declarations.

Two presentations to primary care on the use of Flutiform in asthma, sponsored
by NAPP.

One presentation on specialist commissioning of severe asthma services
sponsored by Novartis.

No change to existing declarations.

Attended one advisory board for Boehringer Ingelheim discussing the use of
Tiotropium in severe asthma.

Received lecture fees from NAPP for talking about the use of Flutiform in asthma.

Received lecture fees from Glaxo SmithKline for talking about Real Life clinical
trials and the Salford Lung Study

Received lecture fees from Chiesi for talking about the Management of Severe
Asthma

Filmed for Boehringer Ingelheim on the use of Tiotropium in severe asthma.

Lecture fees for a presentation on severe asthma for Boehringer Ingelheim
Lecture fees for a pro con debate on severe asthma for Novartis

Lecture fees for a presentation on treatment options for severe asthma and
severe asthma workshop for severe asthma for Boehringer-Ingelheim
Received speaker fees from Glaxo SmithKline, Novartis, Astra Zeneca and
Boehringer Ingelheim for speaking about new treatment options for asthma.
Attended an advisory board for Roche discussing novel therapies for severe
asthma

Attended advisory boards and or received lecture fees from:

Astra Zeneca, Glaxo SmithKline, Teva, Napp, Mundi Pharma, Novartis, Boehringer
Ingelheim, Vectura and Hoffman La Roche.

Classification

n/a

Non-specific personal pecuniary

n/a

Non-specific personal pecuniary

Non-specific personal pecuniary

Non-specific personal pecuniary

Non-specific personal pecuniary
Non-specific personal pecuniary

Non-specific personal pecuniary

Non-specific personal pecuniary

Non-specific personal pecuniary

Action taken

n/a

Declare and participate

n/a

Declare and participate

Declare and participate

Declare and participate

Declare and participate

Declare and participate
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Date

GC16 (15.8.17)

John Alexander

Date

GC1 (29.7.13)
GC2 (3.9.13)
GC3 (8.10.13)
GC4 (19.11.13)

GC5&6 (27.1.14
&28.1.14)

GC7 (3.3.14)
GC8 (8.4.14)
GC9 (13.5.14)
GC10 (16.6.14)
GC11 (22.7.14)

GC12 (2.9.14)

Item declared

Attended international conferences with Napp and Boehringer Ingelheim.

Participated in clinical studies for which my institution has been reimbursed with
Glaxo SmithKline, Hoffman La Roche and Boehringer Ingelheim.

Consultancy agreements with Astra Zeneca and Vectura.

No change to existing declarations.

Item declared

None

No change to existing declarations.
No change to existing declarations.
No change to existing declarations.

Received lecture fee from GSK for lecture to GPs.

No change to existing declarations.
No change to existing declarations.
No change to existing declarations.
No change to existing declarations.
Paid lecture on RSV for Abbvie.

Paid advisory board on preventing RSV admissions by Abbvie.

No change to existing declarations.

Classification

n/a

Classification
n/a
n/a
n/a
n/a

Non-specific personal pecuniary
— (monitoring questionnaires
review) ACT and CACT developed
by GSK but both are freely
available (non-profit making).

n/a
n/a
n/a
n/a

Non-specific personal pecuniary

Non-specific personal pecuniary

n/a

Action taken

n/a

Action taken
n/a
n/a
n/a
n/a

Declare and participate

n/a
n/a
n/a
n/a

Declare and participate

n/a
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GC16 (15.8.17)

Tara Burn

GC1(29.7.13)
GC2 (3.9.13)
GC3 (8.10.13)
GC4 (19.11.13)

GC5&6 (27.1.14
&28.1.14)

GC7 (3.3.14)
GC8 (8.4.14)
GC9 (13.5.14)
GC10 (16.6.14)
GC11 (22.7.14)
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GC13 (7.10.14)
GC14 (30.3.15)
GC15 (9.5.17)
GC16 (15.8.17)

Erol Gaillard

No change to existing declarations.

No change to existing declarations.
No change to existing declarations.

No change to existing declarations.

None

No change to existing declarations.
No change to existing declarations.
No change to existing declarations.

No change to existing declarations.

No change to existing declarations.
No change to existing declarations.
No change to existing declarations.
No change to existing declarations.
No change to existing declarations.
No change to existing declarations.
No change to existing declarations.

No change to existing declarations.

Did not participate.
Did not participate.

n/a
n/a

n/a

n/a
n/a
n/a

n/a

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

n/a
n/a

n/a

n/a
n/a
n/a

n/a

n/a
n/a
n/a
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Date
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GC3 (8.10.13)
GC4 (19.11.13)

GC58&6 (27.1.14
&28.1.14)

GC7 (3.3.14)

GC8 (8.4.14)
GC9 (13.5.14)
GC10 (16.6.14)
GC11 (22.7.14)
GC12 (2.9.14)
GC13 (7.10.14)
GC14 (30.3.15)
GC15 (9.5.17)

GC16 (15.8.17)

Item declared

One research grant for £3000 from Novartis.

Newly appointed member to the SIGN/BTS Asthma Guideline Development

Group.

No change to existing declarations.
No change to existing declarations.
No change to existing declarations.

No change to existing declarations.

Research collaboration with Medimmune a biotech firm with links to

AstraZeneca. No direct payments to Erol Gaillard or his research group.

Member of the SIGN/BTS Asthma Guideline Development Group.

No change to existing declarations.
No change to existing declarations.
No change to existing declarations.
No change to existing declarations.
No change to existing declarations.
No change to existing declarations.
No change to existing declarations.

Received grants and consultancy paid to his institution from Vertex and
Boehringer Ingelheim.

Has research grants from Astra Zeneca and Circassia.

No change to existing declarations.

Classification

Non-personal pecuniary

Personal non-pecuniary

n/a
n/a
n/a

n/a

Personal non-pecuniary

Personal non-pecuniary
n/a
n/a
n/a
n/a
n/a
n/a
n/a

Specific non-personal pecuniary

n/a

Action taken
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n/a
n/a
n/a

n/a
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n/a
n/a
n/a
n/a
n/a
n/a
n/a

Declare and withdraw
for FeNO and the HE
model but can answer
questions on request
by the Chair.
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Item declared

Paid honoraria by Teva for position on “Integrated Care advisory board” May
2013.

Paid honoraria by British Lung Foundation for development of “Train the Trainer
COPD and Self Management” programme May / June 2013.
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payment plus travel expenses.
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No change to existing declarations.
No change to existing declarations.
No change to existing declarations.

No change to existing declarations.

No change to existing declarations.
No change to existing declarations.
No change to existing declarations.
No change to existing declarations.
No change to existing declarations.
No change to existing declarations.
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Item declared

None

Husband was commissioned by North Durham Clinical Commissioning Group (in

shadow form) to carry out a piece of work on developing public and patient
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No change to existing declarations.
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No change to existing declarations.
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Date
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GC2 (3.9.13)
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No change to existing declarations.
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No change to existing declarations.
No change to existing declarations.
No change to existing declarations.
No change to existing declarations.
No change to existing declarations.
No change to existing declarations.
No change to existing declarations.
No change to existing declarations.
Did not participate.

Did not participate.

Item declared
None

Received support from GSK to attend the EACCI conference in Milan (June 2013)
and with Novartis for the ERS annual conference (Sept 2012). Support included
registration and accommodation.

In June 2013 received payment from GSK to do a talk on ‘asthma control’ as part
of an allergy study day for GPs and practice nurses.

Classification
n/a
n/a
n/a
n/a

n/a

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

n/a

Classification

n/a

Non-specific personal pecuniary —
(monitoring questionnaires
review) ACT and CACT developed
by GSK but both are freely
available (non-profit making).

Action taken
n/a
n/a
n/a
n/a

n/a

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

n/a

Action taken
n/a

Declare and participate
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Date
GC3 (8.10.13)
GC4 (19.11.13)

GC5&6 (27.1.14
&28.1.14)

GC7 (3.3.14)
GC8 (8.4.14)

GC9 (13.5.14)

GC10 (16.6.14)
GC11 (22.7.14)
GC12 (2.9.14)

GC13 (7.10.14)
GC14 (30.3.15)
GC15 (9.5.17)

GC16 (15.8.17)

Item declared
No change to existing declarations.
No change to existing declarations.

No change to existing declarations.

No change to existing declarations.

Speaker fee for an educational talk and workshop to healthcare professionals on
'reducing emergency asthma admissions' for a severe asthma study day
sponsored by Novartis. March 2014.

Spoken presentation at a severe asthma symposium sponsored by Novartis in
March 2014.

No change to existing declarations.
No change to existing declarations.
No change to existing declarations.
No change to existing declarations.
No change to existing declarations.
No change to existing declarations.

No change to existing declarations.

Melanie McFeeters

Date
GC1 (29.7.13)

Item declared

Received speaker fees, expenses and hospitality from the pharmaceutical
industry for both speaking and attending meetings in the past 12 months and
which are planned but have not taken place yet. This includes fees for presenting
educational talks to other healthcare professionals and hospitality for attending
meetings and conferences related to the diagnosis and management of asthma.
The companies include Abbott, Abbvie, AstraZeneca, GlaxoSmithKline, Novartis,
Roche and Schering Plough.

Classification
n/a
n/a

n/a

n/a

Non-specific personal pecuniary

Non-specific personal pecuniary

n/a
n/a
n/a
n/a
n/a
n/a

n/a

Classification

Non-specific personal pecuniary —
(monitoring questionnaires
review) ACT and CACT developed
by GSK but both are freely
available (non-profit making).

Action taken
n/a
n/a

n/a

n/a

Declare and participate

Declare and participate

n/a
n/a
n/a
n/a
n/a
n/a

n/a

Action taken

Declare and participate
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Date

GC2 (3.9.13)
GC3 (8.10.13)
GC4 (19.11.13)

GC5&6 (27.1.14
&28.1.14)

GC7 (3.3.14)

GC8 (8.4.14)
GC9 (13.5.14)
GC10 (16.6.14)
GC11 (22.7.14)
GC12 (2.9.14)
GC13 (7.10.14)
GC14 (30.3.15)
GC15 (9.5.17)
GC16 (15.8.17)

Tahmina Siddiqui
Date

Item declared

Member of the British Thoracic Society (BTS) and committee member of the BTS
Nurse Advisory Group.

Member of the BTS/SIGN 101 British Guideline on the Management of Asthma
Guideline Development Group — Organisation and Delivery of Care.

RCN Member.

No change to existing declarations.
No change to existing declarations.
No change to existing declarations.

No change to existing declarations.

Speaker fee received for educational talk to Healthcare Professionals (GP & PNs)
on 30/1/14. Meeting sponsored by GSK. Talk presented - Asthma management
in children.

Steering committee/Advisory board meeting attended on 3/2/14 for AbbVie in
preparation for the EMBRACE 2014 meeting — Prophylaxis for RSV.

No change to existing declarations.
No change to existing declarations.
No change to existing declarations.
No change to existing declarations.
No change to existing declarations.
No change to existing declarations.
No change to existing declarations.
No change to existing declarations.

No change to existing declarations.

Item declared

Classification

Personal non-pecuniary

n/a
n/a
n/a

n/a

Non-specific personal pecuniary

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

n/a

Classification

Action taken

n/a
n/a
n/a

n/a

Declare and participate

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

n/a

Action taken
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Date
GC1 (29.7.13)
GC2 (3.9.13)

GC3 (8.10.13)
GC4 (19.11.13)

GC58&6 (27.1.14
&28.1.14)

GC7 (3.3.14)
GC8 (8.4.14)
GC9 (13.5.14)
GC10 (16.6.14)
GC11 (22.7.14)
GC12 (2.9.14)
GC13 (7.10.14)
GC14 (30.3.15)
GC15 (9.5.17)
GC16 (15.8.17)

Item declared
None

Member of iCOPD template development group in conjunction with PCRS UK,
funded by Kendle Healthcare.

Attended ERS in September 2102, also to attend a iCOPD meeting funded by
Kendle Healthcare.

Lead GP for COPD in Milton Keynes.
Long term intervention team (LIT) chairperson Milton Keynes.

No change to existing declarations.

Chaired a GP study day COPD Master class on September 2013 sponsored by
Almirral.

Attended 1t COPD world Summit conference in Lisbon Sponsored by Almirral.

No change to existing declarations.

No change to existing declarations.
No change to existing declarations.
No change to existing declarations.
No change to existing declarations.
No change to existing declarations.
No change to existing declarations.
No change to existing declarations.
No change to existing declarations.
No change to existing declarations.

No change to existing declarations.

Classification
n/a

Non-specific personal non-
pecuniary

Non-specific personal pecuniary

Non-specific personal non-
pecuniary

n/a

Non-specific personal pecuniary

n/a

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

n/a

Action taken
n/a

Declare and participate

n/a

Declare and participate

n/a

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

n/a
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Mike Thomas
Date
GC1(29.7.13)

Item declared

Received honoraria for attending advisory panels from the following companies
manufacturing respiratory products in the past 12 months:

GlaxoSmithKline

Almirall

Novartis.

Received sponsorship to attend the European Respiratory Society meeting from
Napp (standard travel and hotel).

Holds a research study funded by GSK.

Received an honorarium for speaking at the ERS at the Aerocrine sponsored
symposium.

Received speaker’s honoraria for speaking at sponsored meetings from the
following companies marketing respiratory and allergy products:

Aerocrine, Astra Zeneca, Boehringer Inglehiem, GSK, MSD, Napp, Schering-
Plough, Teva.

Received honoraria for attending advisory panels with; Aerocrine, Almirall, Astra

Zeneca, B, Chiesi, GSK, MSD, Merck Respiratory, Schering-Plough, Teva,
Novartis.

Received sponsorship to attend international scientific meetings from: GSK,
MSD, Astra Zeneca, Mundipharma.

Received funding for research projects from: GSK, Almirall.

Michael Thomas is chief medical adviser to the charity Asthma UK, a member of

the BTS SIGN Asthma guideline group and a member of the EPOS Rhinosinusitis
guideline group.

Classification Action taken

Non-specific personal pecuniary — Declare and participate
(monitoring questionnaires

review) ACT and CACT developed

by GSK but both are freely

available (non-profit making).

Non-specific non-personal

pecuniary

Specific personal pecuniary Declare and withdraw
for FeNO

Specific personal pecuniary Declare and withdraw
for FeNO

Non-specific non-personal
pecuniary

Personal non-pecuniary
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Date

GC2 (3.9.13)
GC3 (8.10.13)
GC4 (19.11.13)

GC5&6 (27.1.14
&28.1.14)

GC7 (3.3.14)
GC8 (8.4.14)
GC9 (13.5.14)
GC10 (16.6.14)
GC11 (22.7.14)

Item declared

Spoke at the ERS on the use of exhaled nitric oxide in the diagnosis and
management of asthma and spoke to the NICE team on this topic as an expert
witness.

Department has received an honorarium for Michael Thomas speaking at the
ERS at the Aerocrine sponsored symposium; department also received honoraria
for Michael Thomas to attend an advisory board and for giving a talk at a GP
educational meeting.

Department received honoraria for producing a research study protocol for
Novartis.

No change to existing declarations.

No change to existing declarations.

No change to existing declarations.

No change to existing declarations.

No change to existing declarations.
No change to existing declarations.
No change to existing declarations.
No change to existing declarations.

Department received an honorarium from Aerocrine (makers of a FENO monitor)
for Michael Thomas'’s attendance at an advisory meeting to discuss research
needs in the FENO evidence, and there is discussion of a possible Horizon 2020
grant application for a multinational collaborative EU-Industry funded project.

Department received funding from GSK as Michael Thomas is the Chief
Investigator and chair of the steering committee of an international study
investigating inhaler device errors.

Received an honorarium from Boehringer Ingelheim for attendance at a meeting

Classification

Specific non-personal pecuniary
interest

Non-specific non-personal
pecuniary

n/a
n/a
n/a

n/a

n/a
n/a
n/a
n/a

Specific non-personal pecuniary
interest

Non-specific non-personal
pecuniary

Non-specific personal pecuniary

Action taken

Declare and withdraw
for FeNO and the HE
model but can answer
questions on request
by the Chair.

n/a
n/a
n/a

n/a

n/a
n/a
n/a
n/a

Declare and withdraw
for FeNO and the HE
model but can answer
guestions on request
by the Chair.
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Date

GC12 (2.9.14)
GC13 (7.10.14)
GC14 (30.3.15)
GC15 (9.5.17)

GC16 (15.8.17)

NGC team
Date
GC1 (29.7.13)

GC2 (3.9.13)
GC3 (8.10.13)
GC4 (19.11.13)

GC58&6 (27.1.14
&28.1.14)

GC7 (3.3.14)
GC8 (8.4.14)
GC9 (13.5.14)
GC10 (16.6.14)
GC11 (22.7.14)
GC12 (2.9.14)

Item declared

organising a collaborative project with the University of Nottingham/PRIMIS to
create an asthma electronic audit tool for use in general practice, and from
Novartis for speaking at meeting on COPD.

No change to existing declarations.
No change to existing declarations.
No change to existing declarations.

No change to existing declarations and previously declared conflict of interest
with Aerocrine now expired.

No change to existing declarations.

Item declared

In receipt of NICE commissions.

Bernard Higgins is Chair of the British Thoracic Society.

No change to existing declarations.
No change to existing declarations.
No change to existing declarations.

No change to existing declarations.

No change to existing declarations.
No change to existing declarations.
No change to existing declarations.
No change to existing declarations.
No change to existing declarations.

No change to existing declarations.

Classification

n/a
n/a
n/a

n/a

n/a

Classification

n/a

Non-specific personal non-
pecuniary

n/a
n/a
n/a

n/a

n/a
n/a
n/a
n/a
n/a

n/a

Action taken

n/a
n/a
n/a

Declare and participate

n/a

Action taken

n/a

Declare and participate

n/a
n/a
n/a

n/a

n/a
n/a
n/a
n/a
n/a

n/a
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GC13 (7.10.14) No change to existing declarations.

GC14 (30.3.15) No change to existing declarations. n/a n/a
GC15 (9.5.17) No change to existing declarations. n/a n/a
GC16 (15.8.17) No change to existing declarations. n/a n/a

Cochrane team

Initial None
declaration (Dec
13)

GC10 (16.6.14) No change to existing declarations. n/a n/a

NIHR team

Initial None
declaration (May
14)

GC12 (2.9.14) No change to existing declarations. n/a n/a
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C.1

Asthma
Review protocols

Appendix C: Review protocols

Diagnosis: Signs and symptoms

Table 1: Review protocol: Signs and symptoms for asthma diagnosis

Component

Review question

Objectives

Study design

Population /
Target condition

Setting

Index test

Reference
standard

Description
In people under investigation for asthma, what is the diagnostic accuracy of each of the
following signs and symptoms?
e wheezing
e cough
e breathlessness
e nocturnal symptoms
e diurnal and seasonal variations
To evaluate the diagnostic accuracy of signs and symptoms in diagnosing asthma

Cross sectional studies, cohort studies, case series (including both retrospective and
prospective analyses)

People with suspected asthma (presenting with respiratory symptoms). All ages,
stratified into the following 3 different groups:

e Children (1-<5 years old)

e Children/young people (5-16 years old)

e  Adults (>16 years old)

Primary, secondary and community care settings

Signs and symptoms of asthma

Each of the following symptoms alone or in combination:

e Wheezing (current or persistent or triggered)

e Cough (including nocturnal cough)

e Breathlessness

e Nocturnal symptoms

e Diurnal and seasonal variations

Physician diagnosis of asthma based on symptoms plus an objective test from any one
of the following:

o peak flow variability (cut-off value of more than 20% variability as indication of a
positive test);

¢ bronchodilator reversibility (cut-off value of an improvement in FEV1 of more than or
equal to 12%, and an increase in volume of more than or equal to 200mls as
indication of a positive test);

e bronchial hyper-responsiveness (histamine or methacholine challenge test, cut-off
value of PC20 less than or equal to 8mg/ml as indication of a positive test)

Where no evidence is available using the cut-off values specified above, evidence will
be included from studies using a reference standard of physician diagnosis with an
objective test using an alternative threshold.

Where no evidence is available from studies using physician diagnosis and an objective
test, evidence will be included from studies using physician diagnosis based on
symptoms alone, or patient report of a previous physician diagnosis.

© NICE 2017. All rights reserved. Subject to Notice of rights.
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Review protocols

Outcomes

Other exclusions

Search Strategy

Review Strategy

Analysis-
subgroups to
investigate
heterogeneity

In children 1-<5 years, objective tests cannot be performed so the reference standard
will be physician diagnosis based on recurrent and persistent wheezing.

e Diagnostic accuracy (sensitivity and specificity)

e Not looking at occupational asthma /allergens

e Not looking at factors which influence signs/symptoms

e Due to anticipation of there being a large amount of studies retrieved from the
search, the inclusion criteria was limited to studies which only look at populations
in the UK, USA, Australia, Canada, New Zealand and Western Europe*. These
countries were expected to be similar to the UK in terms of how people report
symptoms and the impact of language. If relevant studies were identified from
other review questions reporting populations outside these countries then these
were included. *Western Europe = Austria, Belgium, France, Germany,
Liechtenstein, Luxembourg, Monaco, Netherlands, Switzerland

The database to be searched are Medline, Embase, The Cochrane Library
Appraisal of methodological quality

e The methodological quality of each study will be assessed using the QUADAS-II
checklist.

Synthesis of data
e Diagnostic meta-analysis will be conducted where appropriate.

If no/insufficient evidence is found we will (in order of preference):

e Consider unpublished or partially published studies (including abstracts — and
contact the authors for more information)

e Move to GC consensus

e Different test thresholds

e Different reference standards

e Combinations of symptoms

C.2 Diagnosis: History of atopic disorders

Table 2: Review protocol: History of atopic disorders for asthma diagnosis

Component

Review question

Objectives

Study design

Population /
Target condition

Setting

Description

In people under investigation for asthma, what is the diagnostic accuracy of taking a
personal/family history of atopic disorders?

To evaluate the diagnostic test value of taking a personal/family history of atopic
disorders in diagnosing asthma

Cross sectional studies, cohort studies, case series (including both retrospective and
prospective analyses)

People with suspected asthma (presenting with respiratory symptoms). All ages,
stratified into the following 3 different groups:

e Children (1-<5 years old)
e Children/young people (5-16 years old)
e  Adults (>16 years old)

Primary, secondary and community care settings

© NICE 2017. All rights reserved. Subject to Notice of rights.
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Index test

Reference
standard

Outcomes

Other exclusions

Search Strategy

Review Strategy

Analysis-
subgroups to
investigate
heterogeneity

Personal/family history of atopic disorders.
e Thisis likely to be ascertained by a questionnaire.

NOTE: personal history is defined as an individual who has had one of the atopic
disorders listed below

NOTE: family history is defined as: 1 degree relatives.

NOTE: atopic disorders are defined as: eczema, hay fever, allergic rhinitis, food allergy,
asthma.

Physician diagnosis of asthma based on symptoms plus an objective test from any one
of the following:

o peak flow variability (cut-off value of more than 20% variability as indication of a
positive test);

¢ bronchodilator reversibility (cut-off value of an improvement in FEV1 of more than or
equal to 12%, and an increase in volume of more than or equal to 200mls as
indication of a positive test);

e bronchial hyper-responsiveness (histamine or methacholine challenge test, cut-off
value of PC20 less than or equal to 8mg/ml as indication of a positive test)

Where no evidence is available using the cut-off values specified above, evidence will
be included from studies using a reference standard of physician diagnosis with an
objective test using an alternative threshold.

Where no evidence is available from studies using physician diagnosis and an objective
test, evidence will be included from studies using physician diagnosis based on
symptoms alone, or patient report of a previous physician diagnosis.

In children 1-<5 years, objective tests cannot be performed so the reference standard
will be physician diagnosis based on recurrent and persistent wheezing.

e Diagnostic accuracy (sensitivity and specificity)

e Not looking at occupational asthma /allergens

e Not looking at other factors which influence this

The database to be searched are Medline, Embase, The Cochrane Library
Appraisal of methodological quality

e The methodological quality of each study will be assessed using the QUADAS-II
checklist.

Synthesis of data
e Diagnostic meta-analysis will be conducted where appropriate.
If no/insufficient evidence is found we will (in order of preference):

e Consider unpublished or partially published studies (including abstracts — and
contact the authors for more information)

e Move to GC consensus
e Different reference standards

© NICE 2017. All rights reserved. Subject to Notice of rights.
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Asthma
Review protocols

Diagnosis: Symptoms after exercise

Table 3: Review protocol: Symptoms after exercise for asthma diagnosis

Component

Review question

Objectives

Study design

Population /
Target condition

Setting

Index test

Reference
standard

Statistical
measures

Other exclusions

Description

In people under investigation for asthma, what is the diagnostic accuracy of a clinical
history of symptoms in response to exercise?

To evaluate the diagnostic test value of taking a clinical history of symptoms in
response to exercise in diagnosing asthma

Cross sectional studies, cohort studies, case series (including both retrospective and
prospective analyses)

People with suspected asthma (presenting with respiratory symptoms). All ages,
stratified into the following 3 different groups:

e Children (1- <5 years old)
e Children/young people (5-16 years old)
e Adults (>16 years old)

Primary, secondary and community care settings

Clinical history of symptoms in response to exercise.

NOTE: symptoms would be a combination of the following, or individual symptoms —
wheezing, cough, breathlessness

Physician diagnosis of asthma based on symptoms plus an objective test from any one
of the following:

o peak flow variability (cut-off value of more than 20% variability as indication of a
positive test);

e bronchodilator reversibility (cut-off value of an improvement in FEV1 of more than or
equal to 12%, and an increase in volume of more than or equal to 200mls as
indication of a positive test);

e bronchial hyper-responsiveness (histamine or methacholine challenge test, cut-off
value of PC20 less than or equal to 8mg/ml as indication of a positive test)

Where no evidence is available using the cut-off values specified above, evidence will
be included from studies using a reference standard of physician diagnosis with an
objective test using an alternative threshold.

Where no evidence is available from studies using physician diagnosis and an objective
test, evidence will be included from studies using physician diagnosis based on
symptoms alone, or patient report of a previous physician diagnosis.

In children 1-<5 years, objective tests cannot be performed so the reference standard

will be physician diagnosis based on recurrent and persistent wheezing.

Diagnostic accuracy (sensitivity, specificity)

e Not occupational asthma /allergens

Not looking at other factors which influence signs/symptoms (this includes seasonal
variation)

Not looking at tests in athletes or professional / specialist sports

Not looking at validation studies, or studies comparing different methods of
measuring clinical history of symptoms after exercise.

© NICE 2017. All rights reserved. Subject to Notice of rights.
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Search Strategy

Review Strategy

Analysis-
subgroups to
investigate
heterogeneity

Table 4:
Component

Review question

Objectives

Study Design

Population/
Target condition

Setting

Index test

Reference
standard

Not looking at ‘case-control’ type studies where the index test is applied in people with
confirmed asthma and healthy controls, and where there is no uncertainty about
whether the patient has asthma or not. Such studies only include a spectrum of the
disease and non-diseased patients and the diagnostic test accuracy may not be
applicable to the clinical question.

The database to be searched are Medline, Embase, The Cochrane Library
Appraisal of methodological quality

e The methodological quality of each study will be assessed using the QUADAS-II
checklist.

Synthesis of data
o Diagnostic meta-analysis will be conducted where appropriate.
If no/insufficient evidence is found we will (in order of preference):

e Consider unpublished or partially published studies (including abstracts —and contact
the authors for more information)

e Move to GC consensus
None

C.4 Diagnosis: Symptoms after using medication

Review protocol: Symptoms after using medication for asthma diagnosis

Description

In people under investigation for asthma, what is the diagnostic accuracy of a clinical
history of symptoms after taking the following drugs:

a) in adults - beta blockers, aspirin, or other NSAIDs

b) in children —ibuprofen?

To evaluate the diagnostic test value of taking a clinical history of worsening asthma
symptoms after taking drugs (aspirin or other NSAIDs and beta blockers)?

Cross sectional studies, cohort studies, case series (including both retrospective and
prospective analyses)

People with suspected asthma (presenting with respiratory symptoms). All ages,
stratified into the following 3 different groups:

e Children (1-<5 years old) - for ibuprofen only

e Children/young people (5-16 years old) — for ibuprofen only

e Adults (>16 years old) — for beta blockers, aspirin or other NSAIDs

Primary, secondary and community care settings

Clinical history of symptoms after taking drugs.

NOTE: drugs of interest for the adult population are aspirin and NSAIDs, beta blockers.
For children —ibuprofen.

NOTE: symptoms would be a combination of the following, or individual symptoms —
wheezing, cough, breathlessness, nocturnal symptoms, diurnal and seasonal variations.

Physician diagnosis of asthma based on symptoms plus an objective test from any one

of the following:

o peak flow variability (cut-off value of more than 20% variability as indication of a
positive test);

e bronchodilator reversibility (cut-off value of an improvement in FEV1 of more than or
equal to 12%, and an increase in volume of more than or equal to 200mls as
indication of a positive test);

© NICE 2017. All rights reserved. Subject to Notice of rights.
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Component

Outcomes

Other exclusions

Search strategy

Review strategy

Analysis-
subgroups to
investigate
heterogeneity

Table 5:
Component

Review question

Objectives

Study design

Population /
Target condition

Setting

Index test

Reference
standard

Description

e bronchial hyper-responsiveness (histamine or methacholine challenge test, cut-off
value of PC20 less than or equal to 8mg/ml as indication of a positive test)

Where no evidence is available using the cut-off values specified above, evidence will
be included from studies using a reference standard of physician diagnosis with an
objective test using an alternative threshold.

Where no evidence is available from studies using physician diagnosis and an objective
test, evidence will be included from studies using physician diagnosis based on
symptoms alone, or patient report of a previous physician diagnosis.

Diagnostic accuracy (sensitivity, specificity)

Not occupational asthma /allergens

Not looking at other factors which influence signs/symptoms

The database to be searched are Medline, Embase, The Cochrane Library

Appraisal of methodological quality

e The methodological quality of each study will be assessed using the QUADAS-II
checklist.

Synthesis of data
e Diagnostic meta-analysis will be conducted where appropriate.
If no/insufficient evidence is found we will (in order of preference):

e Consider unpublished or partially published studies (including abstracts — and contact
the authors for more information)

e Move to GC consensus

None

C.5 Diagnosis: Occupational asthma

Review protocol: Occupational asthma diagnosis

Description

In adults under investigation for occupational asthma, what is the diagnostic accuracy
for case identification, of asking whether their symptoms are better away from work?

To evaluate the diagnostic test value (for identifying occupational asthma), of asking
whether symptoms are better away from work?

Cross sectional studies, cohort studies, case series (including both retrospective and
prospective analyses)

Adults (>16 years old) with suspected occupational asthma.

Primary, secondary and community care settings

Symptoms are better away from work.

NOTE: symptoms are defined as — wheezing, cough, breathlessness, nocturnal
symptoms, diurnal variations

Physician’s diagnosis of occupational asthma supported by an objective test (e.g.
specific inhalation challenge)
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Outcomes

Other exclusions

Search Strategy

Review Strategy

Analysis-
subgroups to
investigate
heterogeneity

Diagnostic accuracy (sensitivity, specificity)

The database to be searched are Medline, Embase, The Cochrane Library

Appraisal of methodological quality

e The methodological quality of each study will be assessed using the QUADAS-II
checklist.

Synthesis of data

e Diagnostic meta-analysis will be conducted where appropriate.

If no/insufficient evidence is found we will (in order of preference):

e Consider unpublished or partially published studies (including abstracts — and contact
the authors for more information)

e Move to GC consensus

Occupational differences (different causal agents)
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Diagnosis: Spirometry

Table 6: Review protocol: Spirometry for asthma diagnosis

Component

Review question

Objectives

Study design

Population /
Target condition

Setting

Index test

Reference
standard

Outcomes

Description

In people under investigation for asthma, what is the diagnostic test accuracy and cost-
effectiveness of spirometry / flow volume loop measures?

To evaluate the diagnostic test value of spirometry / flow volume loop measures in
diagnosing asthma

Cross sectional studies, cohort studies, case series (including both retrospective and
prospective analyses)

People with suspected asthma (presenting with respiratory symptoms). Ages stratified
into the following 2 groups:

e Children/young people (5-16 years old)
e  Adults (>16 years old)

Primary, secondary and community care settings

Spirometry measures (report separately)

e FEV1/FVC ratio (<70%)

e Flow volume loop (graph)

e FEV1 (<80%) — if limited evidence from the above two measures

Pre bronchodilator values (applies for all above measures)

FEV1 and FVC should be performed using the following criteria:

e Forced expiratory volume (FEV1) - patients perform manoeuvre until 3 readings are
within 5% of each other (maximum 8 attempts) the measured value being the best of
these 3 readings.

e Forced vital capacity (FVC) - patients perform manoeuvre until 3 readings are within
5% of each other (maximum 8 attempts) the measured value being the best of these
3 readings.

Physician diagnosis of asthma based on symptoms plus an objective test from any one

of the following:

o peak flow variability (cut-off value of more than 20% variability as indication of a
positive test);

e bronchodilator reversibility (cut-off value of an improvement in FEV1 of more than or
equal to 12%, and an increase in volume of more than or equal to 200mls as
indication of a positive test);

e bronchial hyper-responsiveness (histamine or methacholine challenge test, cut-off
value of PC20 less than or equal to 8mg/ml as indication of a positive test)

Where no evidence is available using the cut-off values specified above, evidence will
be included from studies using a reference standard of physician diagnosis with an
objective test using an alternative threshold.

Where no evidence is available from studies using physician diagnosis and an objective
test, evidence will be included from studies using physician diagnosis based on
symptoms alone, or patient report of a previous physician diagnosis.

e Diagnostic accuracy (sensitivity and specificity)
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Other exclusions

Search Strategy

Review Strategy

Analysis-
subgroups to
investigate
heterogeneity

e Not looking at occupational asthma /allergens
e Not looking at validation studies, or studies comparing different spirometry or flow
volume loop measures

® Not looking at factors which influence measurements

The database to be searched are Medline, Embase, The Cochrane Library
Appraisal of methodological quality

e The methodological quality of each study will be assessed using the QUADAS-II
checklist.

Synthesis of data
e Diagnostic meta-analysis will be conducted where appropriate.
If no/insufficient evidence is found we will (in order of preference):

e Consider unpublished or partially published studies (including abstracts — and contact
the authors for more information)

e Move to GC consensus
e Different reference standards
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Diagnosis: Bronchodilator reversibility

Table 7: Review protocol: Bronchodilator reversibility for asthma diagnosis

Component

Review question

Objectives

Study design

Population /
Target condition

Setting

Index test

Reference
standard

Outcomes

Other exclusions

Description

In people under investigation for asthma, what is the diagnostic test accuracy and cost-
effectiveness of bronchodilator response (using PEF or FEV1)?

To evaluate the diagnostic test value of bronchodilator response (using PEF or FEV1) in
diagnosing asthma

Cross sectional studies, cohort studies, case series (including both retrospective and
prospective analyses)

People with suspected asthma (presenting with respiratory symptoms). Ages stratified
into the following 2 groups:

e Children/young people (5-16 years old)
e  Adults (>16 years old)

Primary, secondary and community care settings

Bronchodilator response, measured using the following
e PEF
e FEV1
o changein FEV1 % initial and change in FEV1 litres

Exclusions:

e Change in FEV1 % initial alone

Change in absolute litres alone

e Change in FEV1 % predicted (AFEV1 %pred)

e Standardised residual (SR)-FEV1

e Change in FEV1 % of possible maximal response (AFEV1 %max)

Physician diagnosis of asthma based on symptoms plus an objective test from any one
of the following:

o peak flow variability (cut-off value of more than 20% variability as indication of a
positive test);

e bronchial hyper-responsiveness (histamine or methacholine challenge test, cut-off
value of PC20 less than or equal to 8mg/ml as indication of a positive test)

Where no evidence is available using the cut-off values specified above, evidence will
be included from studies using a reference standard of physician diagnosis with an
objective test using an alternative threshold.

Where no evidence is available from studies using physician diagnosis and an objective
test, evidence will be included from studies using physician diagnosis based on
symptoms alone, or patient report of a previous physician diagnosis.

e Diagnostic accuracy (sensitivity and specificity)

e Not occupational asthma /allergens
e Not looking at validation studies, or studies comparing different methods of
measuring the same test
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Search Strategy

Review Strategy

Analysis-
subgroups to
investigate
heterogeneity

Table 8:
Component

Review question

Objectives

Study design

Population /
Target condition

Setting

Index test

Reference
standard

o Not looking at factors which influence measurements

The database to be searched are Medline, Embase, The Cochrane Library

Appraisal of methodological quality

e The methodological quality of each study will be assessed using the QUADAS-II
checklist.

Synthesis of data

e Diagnostic meta-analysis will be conducted where appropriate.

If no/insufficient evidence is found we will (in order of preference):

e Consider unpublished or partially published studies (including abstracts —and contact
the authors for more information)

e Move to GC consensus

e Different test thresholds

o Different reference standards

C.8 Diagnosis: PEF variability

Review protocol: Peak expiratory flow (PEF) variability for asthma diagnosis

Description

In people under investigation for asthma, what is the diagnostic test accuracy and cost-
effectiveness of peak expiratory flow (PEF) variability?

To evaluate the diagnostic test value of PEF variability in diagnosing asthma

Cross sectional studies, cohort studies, case series (including both retrospective and
prospective analyses)

People with suspected asthma (presenting with respiratory symptoms). All ages,
stratified into the following 2 different groups:

e Children/young people (5-16 years old)

e  Adults (>16 years old)

Primary, secondary and community care settings

PEF variability (diurnal variability usually expressed as amplitude (highest — lowest
reading) as a percentage of the mean or the highest reading). PEFv values should be
recorded as the mean over a period of at least 3 days)

Physician diagnosis of asthma based on symptoms plus an objective test from any one
of the following:

e bronchodilator reversibility (cut-off value of an improvement in FEV1 of more than or
equal to 12%, and an increase in volume of more than or equal to 200mls as
indication of a positive test);

e bronchial hyper-responsiveness (histamine or methacholine challenge test, cut-off
value of PC20 less than or equal to 8mg/ml as indication of a positive test)

Where no evidence is available using the cut-off values specified above, evidence will
be included from studies using a reference standard of physician diagnosis with an
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Table 9:
Component

Review question

Objectives

Study design

Population /
Target condition

Setting

Index test

objective test using an alternative threshold.

Where no evidence is available from studies using physician diagnosis and an objective
test, evidence will be included from studies using physician diagnosis based on
symptoms alone, or patient report of a previous physician diagnosis.

e Diagnostic accuracy (sensitivity, specificity)

e Not occupational asthma /allergens
e Not looking at validation studies, or studies comparing different PEF measures
o Not looking at factors which influence measurements

The database to be searched are Medline, Embase, The Cochrane Library
Appraisal of methodological quality

e The methodological quality of each study will be assessed using the QUADAS-II
checklist.

Synthesis of data
e Diagnostic meta-analysis will be conducted where appropriate.
If no/insufficient evidence is found we will (in order of preference):

e Consider unpublished or partially published studies (including abstracts — and contact
the authors for more information)

e Move to GC consensus
e Different test thresholds
e Different reference standards

C.9 Diagnosis: Skin prick tests

Review protocol: Skin prick tests for asthma diagnosis

Description

In people under investigation for asthma, what is the diagnostic test accuracy and cost-
effectiveness of skin prick tests?
To evaluate the diagnostic test value of skin prick tests in diagnosing asthma

Cross sectional studies, cohort studies, case series (including both retrospective and
prospective analyses)

People with suspected asthma (presenting with respiratory symptoms). All ages,
stratified into the following 3 different groups:

e Children (1-<5 years old)
e Children/young people (5-16 years old)
e Adults (>16 years old)

Primary, secondary and community care settings

Skin prick tests for the most common allergens (reported separately)
e House dust mites

e Cat

e Dog

e Grass pollen* (native UK grasses)

e Tree pollen* (native UK trees)
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Reference
standard

Outcomes

Other exclusions

Search Strategy

Search terms

Review Strategy

e Mixed pollens* (native UK species)
e Aspergillus

e Alternaria

e Cladosporium

Cut off values: 3mm WHEAL (skin reaction) greater than the negative control in the
presence of a positive control

* Mainland Europe (including Denmark; excluding Norway, Sweden, Finland, Iceland,
Russia, Greece), North America (USA + Canada), Australia, New Zealand (as
trees/grasses/pollen similar to UK in included countries but not in other countries)

Physician diagnosis of asthma based on symptoms plus an objective test from any one
of the following:

o peak flow variability (cut-off value of more than 20% variability as indication of a
positive test);

e bronchodilator reversibility (cut-off value of an improvement in FEV1 of more than or
equal to 12%, and an increase in volume of more than or equal to 200mls as
indication of a positive test);

e bronchial hyper-responsiveness (histamine or methacholine challenge test, cut-off
value of PC20 less than or equal to 8mg/ml as indication of a positive test)

Where no evidence is available using the cut-off values specified above, evidence will
be included from studies using a reference standard of physician diagnosis with an
objective test using an alternative threshold.

Where no evidence is available from studies using physician diagnosis and an objective
test, evidence will be included from studies using physician diagnosis based on
symptoms alone, or patient report of a previous physician diagnosis.

In children 1-<5 years, objective tests cannot be performed so the reference standard

will be physician diagnosis based on recurrent and persistent wheezing.

o Diagnostic accuracy (Sensitivity and specificity)

e Not occupational asthma /allergens

Not looking at validation studies, or studies comparing different skin prick methods

Not looking at factors which influence skin prick measurements

Studies in which we are unable to calculate sensitivity and specificity (unless
sensitivity/specificity has been reported by the study).

The database to be searched are Medline, Embase, The Cochrane Library

Appraisal of methodological quality

e The methodological quality of each study will be assessed using the QUADAS-II
checklist.

Synthesis of data
e Diagnostic meta-analysis will be conducted where appropriate.
If no/insufficient evidence is found we will (in order of preference):

e Consider unpublished or partially published studies (including abstracts — and contact
the authors for more information)
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Move to GC consensus

Different test thresholds
Different reference standards

e Age groups
e People with eczema

Personal or family history of atopy

C.10 Diagnosis: IgE

Table 10: Review protocol: Serum IgE for asthma diagnosis

Component

Review question

Objectives

Study design

Population /
Target condition

Setting

Index test

Reference
standard

Description

In people under investigation for asthma, what is the diagnostic test accuracy and cost-
effectiveness of total and specific serum IgE measures?

To evaluate the diagnostic test value of serum IgE in diagnosing asthma

Cross sectional studies, cohort studies, case series (including both retrospective and
prospective analyses)

People with suspected asthma (presenting with respiratory symptoms). All ages,
stratified into the following 3 different groups:

e Children (1-<5 years old)
e Children/young people (5-16 years old)
e Adults (>16 years old)

Primary, secondary and community care settings

Serum IgE
e Total IgE
e Specific IgE* (including RAST test)

*Reported separately t for the most common aero-allergens (dust mites, grass pollen,
tree pollen, dog, cat, Aspergillus, Alternaria, Cladosporium).

NOTE: serum IgE must have been assessed using ELISA (apart from RAST) as other
techniques are not current/no longer used.

Physician diagnosis of asthma based on symptoms plus an objective test from any one
of the following:

o peak flow variability (cut-off value of more than 20% variability as indication of a
positive test);

e bronchodilator reversibility (cut-off value of an improvement in FEV1 of more than or
equal to 12%, and an increase in volume of more than or equal to 200mls as
indication of a positive test);

e bronchial hyper-responsiveness (histamine or methacholine challenge test, cut-off
value of PC20 less than or equal to 8mg/ml as indication of a positive test)

Where no evidence is available using the cut-off values specified above, evidence will
be included from studies using a reference standard of physician diagnosis with an
objective test using an alternative threshold.

Where no evidence is available from studies using physician diagnosis and an objective
test, evidence will be included from studies using physician diagnosis based on
symptoms alone, or patient report of a previous physician diagnosis.
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Outcomes

Other exclusions

Search Strategy

Review Strategy

Analysis-
subgroups to
investigate
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In children 1-<5 years, objective tests cannot be performed so the reference standard
will be physician diagnosis based on recurrent and persistent wheezing.

o Diagnostic accuracy (Sensitivity and specificity)

e POPULATION:
o Occupational asthma /allergens
o Mixed populations of asthma with other groups such as rhinitis (unless the
results for the subgroup of asthma patients have been reported
separately).

o Validation studies, or studies comparing different methods of measuring

IgE.
o Studies that do not use ELISA for determining presence of IgE.

o  ANALYSIS/RESULTS:
o Studies that look at levels of IgE
o Studies that assess factors that may influence IgE measurements (eg.
smoking, age, gender)
o Studies that use IgE predict the development of asthma at a later follow-
up time
o Studies that look at correlations or agreement between tests, but not
numbers of patients who were positive and negative
O Studies that look at IgE to in relation to asthma severity
e STUDY TYPES:
o Case-control studies will be excluded if there are few ‘true’ diagnostic
studies

The database to be searched are Medline, Embase, The Cochrane Library
Appraisal of methodological quality

e The methodological quality of each study will be assessed using the QUADAS-II
checklist.

Synthesis of data
e Diagnostic meta-analysis will be conducted where appropriate.
If no/insufficient evidence is found we will (in order of preference):

e Consider unpublished or partially published studies (including abstracts — and contact
the authors for more information)

e Move to GC consensus

e Different test thresholds
e Different reference standards
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Table 11: Review protocol: FeNO for asthma diagnosis

Component

Review question

Objectives

Study design

Population /
Target condition

Setting

Index test

Reference
standard

Outcomes

Other exclusions

Description

In people under investigation for asthma, what is the diagnostic test accuracy and cost-
effectiveness of fractional exhaled nitric oxide (FeENO) measures?

To evaluate the diagnostic test value of FeNO in diagnosing asthma

Cross sectional studies, cohort studies, case series (including both retrospective and
prospective analyses)

Case-control studies were included for the comparison of FeNO levels only

People with suspected asthma (presenting with respiratory symptoms). All ages,
stratified into the following 3 different groups:

e Children (1-<5 years old)
e Children/young people (5-16 years old)
e Adults (>16 years old)

Primary, secondary and community care settings

Fractional exhaled nitric oxide (FeNO) with a cut-off threshold between 20-50ppb and a
flow rate of 50ml/s or equivalent

Physician diagnosis of asthma based on symptoms plus an objective test from any one
of the following:

o peak flow variability (cut-off value of more than 20% variability as indication of a
positive test);

e bronchodilator reversibility (cut-off value of an improvement in FEV1 of more than or
equal to 12%, and an increase in volume of more than or equal to 200mls as
indication of a positive test);

e bronchial hyper-responsiveness (histamine or methacholine challenge test, cut-off
value of PC20 less than or equal to 8mg/ml as indication of a positive test)

Where no evidence is available using the cut-off values specified above, evidence will
be included from studies using a reference standard of physician diagnosis with an
objective test using an alternative threshold.

Where no evidence is available from studies using physician diagnosis and an objective
test, evidence will be included from studies using physician diagnosis based on
symptoms alone, or patient report of a previous physician diagnosis.

In children 1-<5 years, objective tests cannot be performed so the reference standard
will be physician diagnosis based on recurrent and persistent wheezing.

e Diagnostic accuracy (Sensitivity and specificity)

e FeNO levels

e Studies in which >50% of people are on corticosteroid treatment

o Not looking at occupational asthma /allergens

¢ Not looking at validation studies, or studies comparing different methods of
measuring FeNO.

e Cross-sectional studies were included if they reported sensitivity or specificity, or the
sensitivity and specificity could be calculated.

e Case-control studies were only included if they reported levels of FeNO, but they had
to have a sample size of N>50.

© NICE 2017. All rights reserved. Subject to Notice of rights.

42



Asthma
Review protocols

Search Strategy

Review Strategy
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The database to be searched are Medline, Embase, The Cochrane Library

Appraisal of methodological quality

e The methodological quality of each study will be assessed using the QUADAS-II
checklist.

Synthesis of data

e Diagnostic meta-analysis will be conducted where appropriate.

If no/insufficient evidence is found we will (in order of preference):

e Consider unpublished or partially published studies (including abstracts —and contact
the authors for more information)

e Move to GC consensus

Are there any subgroups to consider?

e Different test thresholds

e Sequence step of the test (eg, first test, second test etc)
e Commercially available meters

C.12 Diagnosis: Peripheral blood eosinophils

Table 12: Review protocol: Peripheral blood eosinophil count for asthma diagnosis

Component

Review question

Objectives

Study design

Population /
Target condition

Setting

Index test

Reference
standard

Description

In people under investigation for asthma, what is the diagnostic test accuracy and cost-
effectiveness of eosinophil blood count measures?

To evaluate the diagnostic test value of eosinophil blood count in diagnosing asthma
Cross sectional studies, cohort studies, case series (including both retrospective and
prospective analyses)

Case-control studies were included for the comparison of blood eosinophil levels only
People with suspected asthma (presenting with respiratory symptoms). All ages,
stratified into the following 3 different groups:

e Children (1- <5 years old)

e Children/young people (5-16 years old)

e Adults (>16 years old)

Primary, secondary and community care settings

Peripheral blood eosinophil count (may be part of FBC)
Physician diagnosis of asthma based on symptoms plus an objective test from any one
of the following:

o peak flow variability (cut-off value of more than 20% variability as indication of a
positive test);

e bronchodilator reversibility (cut-off value of an improvement in FEV1 of more than or
equal to 12%, and an increase in volume of more than or equal to 200mls as
indication of a positive test);

e bronchial hyper-responsiveness (histamine or methacholine challenge test, cut-off
value of PC20 less than or equal to 8mg/ml as indication of a positive test)

Where no evidence is available using the cut-off values specified above, evidence will
be included from studies using a reference standard of physician diagnosis with an
objective test using an alternative threshold.
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Where no evidence is available from studies using physician diagnosis and an objective
test, evidence will be included from studies using physician diagnosis based on
symptoms alone, or patient report of a previous physician diagnosis.

In children 1-<5 years, objective tests cannot be performed so the reference standard
will be physician diagnosis based on recurrent and persistent wheezing.

o Diagnostic accuracy (sensitivity, specificity)

e Eosinophil levels

¢ Not looking at occupational asthma /allergens

o Not looking at validation studies, or studies comparing different methods of
measuring eosinophil blood counts.

¢ Not looking at factors which influence eosinophil measurements

e Cross-sectional studies were included if they reported sensitivity or specificity, or the
sensitivity and specificity could be calculated. If they reported levels of blood
eosinophils, then they were excluded.

e Case-control studies were only included if they reported levels of blood eosinophils,
but they had to have a sample size of N>50.

The database to be searched are Medline, Embase, The Cochrane Library
Appraisal of methodological quality

e The methodological quality of each study will be assessed using the QUADAS-II
checklist.

Synthesis of data
e Diagnostic meta-analysis will be conducted where appropriate.
If no/insufficient evidence is found we will (in order of preference):

e Consider unpublished or partially published studies (including abstracts — and contact
the authors for more information)

Move to GC consensus

Different test thresholds
Different reference standards

Sequence step of the test (eg, first test, second test etc)
Eosinophil counts: >1, 0.4-0.9, 0.2-0.4
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Diagnosis: Histamine and methacholine

Table 13: Review protocol: Histamine and methacholine challenge tests for asthma diagnosis

Component

Review question

Objectives

Study design

Population /
Target condition

Setting

Index test

Reference
standard

Statistical
measures

Other exclusions

Search Strategy

Review Strategy

Description

In people under investigation for asthma, what is the diagnostic test accuracy and cost-
effectiveness of airway hyper-reactivity (non-specific bronchial challenge) with
histamine and methacholine?

To evaluate the diagnostic test value of histamine and methacholine PC20 in diagnosing
asthma

Cross sectional studies, cohort studies, case series (including both retrospective and
prospective analyses)

People with suspected asthma (presenting with respiratory symptoms). Ages stratified
into the following 2 different groups:

e Children/young people (5-16 years old)
e Adults (>16 years old)

Primary, secondary and community care settings

e Histamine PC20 and PD20

e Methacholine PC20 and PD20

Cut-off threshold of 8mg/ml or a cut-off threshold identified from a ROC curve
Physician diagnosis of asthma based on symptoms plus an objective test from any one
of the following:

o peak flow variability (cut-off value of more than 20% variability as indication of a
positive test);

¢ bronchodilator reversibility (cut-off value of an improvement in FEV1 of more than or
equal to 12%, and an increase in volume of more than or equal to 200mls as
indication of a positive test).

Where no evidence is available using the cut-off values specified above, evidence will
be included from studies using a reference standard of physician diagnosis with an
objective test using an alternative threshold.

Where no evidence is available from studies using physician diagnosis and an objective
test, evidence will be included from studies using physician diagnosis based on
symptoms alone, or patient report of a previous physician diagnosis.

e Diagnostic accuracy (sensitivity and specificity)

e Not occupational asthma /allergens

o Not looking at validation studies, or studies comparing different methods of
measuring the same test

® Not looking at factors which influence measurements

o Not looking at ‘case-control’ type studies where the index test is applied in people
with confirmed asthma and healthy controls, and where there is no uncertainty about
whether the patient has asthma or not. Such studies only include a spectrum of the
disease and non-diseased patients and the diagnostic test accuracy may not be
applicable to the clinical question.

The database to be searched are Medline, Embase, The Cochrane Library
Appraisal of methodological quality
e The methodological quality of each study will be assessed using the QUADAS-II
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checklist.
Synthesis of data
e Diagnostic meta-analysis will be conducted where appropriate.
If no/insufficient evidence is found we will (in order of preference):

e Consider unpublished or partially published studies (including abstracts — and contact
the authors for more information)

e Move to GC consensus

C.14 Diagnosis: Mannitol

Table 14: Review protocol: Mannitol challenge test for asthma diagnosis

Component

Review question

Objectives

Study design

Population /
Target condition

Setting
Index test

Reference
standard

Statistical
measures

Other exclusions

Description

In people under investigation for asthma, what is the diagnostic test accuracy and cost-
effectiveness ofairway hyper-reactivity (non-specific bronchial challenge) with
mannitol?

To evaluate the diagnostic test value ofmannitol in diagnosing asthma

Cross sectional studies, cohort studies, case series (including both retrospective and
prospective analyses)

People with suspected asthma (presenting with respiratory symptoms). Ages stratified
into the following 2 different groups:

e Children/young people (5-16 years old)

e Adults (>16 years old)

Primary, secondary and community care settings

e Mannitol
Physician diagnosis of asthma based on symptoms plus an objective test from any one
of the following:

o peak flow variability (cut-off value of more than 20% variability as indication of a
positive test);

¢ bronchodilator reversibility (cut-off value of an improvement in FEV1 of more than or
equal to 12%, and an increase in volume of more than or equal to 200mls as
indication of a positive test);

e bronchial hyper-responsiveness (histamine or methacholine challenge test, cut-off
value of PC20 less than or equal to 8mg/ml as indication of a positive test)

Where no evidence is available using the cut-off values specified above, evidence will
be included from studies using a reference standard of physician diagnosis with an
objective test using an alternative threshold.

Where no evidence is available from studies using physician diagnosis and an objective
test, evidence will be included from studies using physician diagnosis based on
symptoms alone, or patient report of a previous physician diagnosis.

Diagnostic accuracy (sensitivity, specificity)

e Not occupational asthma /allergens

e Not looking at validation studies, or studies comparing different methods of
measuring the same test

e Not looking at factors which influence measurements
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Search Strategy

Review Strategy

Analysis-
subgroups to
investigate
heterogeneity

The database to be searched are Medline, Embase, The Cochrane Library
Appraisal of methodological quality

e The methodological quality of each study will be assessed using the QUADAS-II
checklist.

Synthesis of data
¢ Analyse mannitol challenge methods and kits separately (split)
e Diagnostic meta-analysis will be conducted where appropriate.

If no/insufficient evidence is found we will (in order of preference):

e Consider unpublished or partially published studies (including abstracts —and contact
the authors for more information)

e Move to GC consensus
e Different test thresholds
e Different reference standards

C.15 Diagnosis: Exercise challenge test

Table 15: Review protocol: Exercise challenge test for asthma diagnosis

Component

Review question

Objectives

Study design

Population /
Target condition

Setting

Index test

Reference
standard

Description

In people under investigation for asthma, what is the diagnostic accuracy of
bronchoconstriction in response to an exercise challenge?

To evaluate the diagnostic test value of bronchoconstriction in response to an exercise
challenge, in diagnosing asthma

Cross sectional studies, cohort studies, case series (including both retrospective and
prospective analyses)

People with suspected asthma (presenting with respiratory symptoms). Ages stratified
into the following 2 different groups:

e Children/young people (5-16 years old)
e Adults (>16 years old)

Primary, secondary and community care settings

Exercise challenge test (>10% FEV1 bronchoconstriction in response to exercise — within
15 mins)

1. Change in FEV1 210% post-exercise

2. If the study has used a cut-off based on performing a ROC

NOTE: usually this is a 6 minute exercise challenge test.

Physician diagnosis of asthma based on symptoms plus an objective test from any one
of the following:

o peak flow variability (cut-off value of more than 20% variability as indication of a
positive test);

e bronchodilator reversibility (cut-off value of an improvement in FEV1 of more than or
equal to 12%, and an increase in volume of more than or equal to 200mls as
indication of a positive test);

e bronchial hyper-responsiveness (histamine or methacholine challenge test, cut-off
value of PC20 less than or equal to 8mg/ml as indication of a positive test)
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Outcomes

Other exclusions

Search Strategy

Review Strategy

Analysis-
subgroups to
investigate
heterogeneity

Where no evidence is available using the cut-off values specified above, evidence will
be included from studies using a reference standard of physician diagnosis with an
objective test using an alternative threshold.

Where no evidence is available from studies using physician diagnosis and an objective
test, evidence will be included from studies using physician diagnosis based on
symptoms alone, or patient report of a previous physician diagnosis.

e Diagnostic accuracy (sensitivity and specificity)

e Not occupational asthma /allergens
¢ Not looking at tests in athletes
¢ Not looking at other factors which influence signs/symptoms

The database to be searched are Medline, Embase, The Cochrane Library
Appraisal of methodological quality

e The methodological quality of each study will be assessed using the QUADAS-II
checklist.

Synthesis of data
e Diagnostic meta-analysis will be conducted where appropriate.
If no/insufficient evidence is found we will (in order of preference):

e Consider unpublished or partially published studies (including abstracts — and contact
the authors for more information)

e Move to GC consensus

e Different test thresholds
e Different reference standards

C.16 Monitoring: Questionnaires

Table 16: Review protocol: Symptom scores/diaries or validated questionnaires to monitor
asthma control

Component

Review question

Objectives

Study design

Population /
Target condition

Description

In people with asthma, what is the clinical and cost-effectiveness of using symptom
scores / diaries or validated questionnaires measuring symptom control (eg ACT, ACQ,
CACT, RCP 3 questions) and/or health related quality of life (eg AQLQ, PAQLQ) to
monitor asthma?

To evaluate the clinical and cost-effectiveness of using symptom scores / diaries or
validated questionnaires that measure symptoms or HRQoL to monitor asthma?
Questionnaires that measure current disease impact and future risk of exacerbation;
does measuring symptom control and QoL in asthma patients, improve patient
outcomes?

e RCTs

e Validation studies (in different age groups) — summarise these narratively.

People with asthma (defined as physician Dx with objective test or recurrent persistent
wheeze in <5 years). If insufficient evidence is found we will consider evidence from

studies where asthma is defined as physician Dx only or on asthma treatment (give
details of how Dx was made). Not including severe asthma.

All ages, stratified into the following 3 different groups:
e Children (1-<5 years old)
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e Children/young people (5-16 years old)
e Adults (>16 years old)

Monitoring the following, and using the outcomes of scores/questionnaires to adjust
management/therapy according to physician decision or personalised treatment plan
(use of other interventions to be included if equal access in each group, eg both groups
receive education in addition to monitoring):

Intervention

e Symptom scores or diaries
e Symptom/control questionnaires
o Asthma Control Test, ACT (including caregivers or paediatric version, CACT)
o Asthma Control Questionnaire, ACQ (including mini ACQ or paediatric ACQ)
o RCP 3 questions
¢ Quality of life questionnaires (asthma specific)
o HS QoL
o Asthma Quality of Life Questionnaire, AQLQ (including paeds version, PAQLQ)

Comparison of adjustment of asthma therapy based on symptom scores or

Comparison . .
questionnaires to:

e Usual care: eg clinical symptoms (with/without spirometry/PEF) according to
guidelines (including BTS/SIGN, GINA)

Comparison of adjustment of asthma therapy based on:
e Symptom scores or diaries vs questionnaires
e Control questionnaire vs other control questionnaire
e QOL questionnaire vs control questionnaire
Critical outcomes:

Outcomes .
e Mortality

e Unscheduled healthcare utilisation (ED/A&E visit; hospital admissions; GP out of
hours or walk-in centre)

e Exacerbations (defined as need for course of oral steroids)

e Asthma control questionnaires (ACT; CACT; ACQ; PACQ; RCP-3)

e QoL (AQLQ; pAQLQ; St George’s respiratory questionnaire)
Important outcomes:

e Lung function (FEV1, PEF)

e Symptoms (annual symptom free days)

e Dose of regular asthma therapy / preventer medication (ICS dose)
e Rescue medication (SABA use)

e Time off school or work

Exclusions e Exclude observational cohort studies and NRS unless limited evidence from RCTs
e Studies not in English

e Not occupational asthma /allergens

The database to be searched are Medline, Embase, The Cochrane Library
Search Strategy

Stratify by age grou
Review Strategy IS
Appraisal of methodological quality

e The methodological quality of each study will be assessed using NICE checklists and
the quality of the evidence will be assessed by GRADE for each outcome.

Synthesis of data
e Meta-analysis will be conducted where appropriate
e Outcomes will be grouped into the following categories based on time-points:
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o <6 months (or the one nearest to 6 months if multiple time-points are given)
o 26 months (or the longest one if multiple time-points are given)

Default MIDs will be used where no MIDs are established: 0.75 and 1.25 for
dichotomous outcomes; 0.5 times SD for continuous outcomes

If no/insufficient evidence is found we will (in order of preference):

e Consider unpublished or partially published studies (including abstracts — and contact
the authors for more information)

e Consider observational studies and NRS

Consider prognostic studies

Move to GC consensus

Ethnic groups (e.g. south Asians, African Americans, Hispanics)
Education levels

e Language (non English speaking)

C.17 Monitoring: Lung function tests

Table 17: Review protocol: Lung function tests to monitor asthma control

Component

Review question

Objectives

Study design

Population /
Target condition

Intervention

Comparison

Outcomes

Description

In people with asthma, what is the clinical and cost-effectiveness of using measures of
pulmonary function assessing asthma control (for example, spirometry and peak
expiratory flow) to monitor asthma?

To evaluate the clinical and cost-effectiveness of using measures of pulmonary function
assessing asthma control (for example, spirometry and peak expiratory flow) to monitor
asthma.

e RCTs

People with asthma (defined as physician Dx with objective test). If insufficient
evidence is found we will consider evidence from studies where asthma is defined as
physician Dx only or on asthma treatment (give details of how Dx was made). Not
including severe asthma.

All ages, stratified into the following 2 different groups:

e Children/young people (5-16 years old)

e Adults (>16 years old)

Monitoring lung function using the following tests, and using the outcomes to adjust
management/therapy according to physician decision or personalised treatment plan

(use of other interventions to be included if equal access in each group, eg both groups
receive education in addition to monitoring):

e Spirometry (FEV1; FEV1/FVC; Flow loop measures)

e PEF

Comparison of adjustment of asthma therapy based on lung function tests to:

e Usual care: eg clinical symptoms according to guidelines (including BTS/SIGN, GINA)
e Asthma control or QOL questionnaires

Comparison of adjustment of asthma therapy based on:

e Spirometry versus PEF

Critical outcomes:

e Mortality

e Unscheduled healthcare utilisation (ED/A&E visit; hospital admissions; GP out of

© NICE 2017. All rights reserved. Subject to Notice of rights.

50



Asthma
Review protocols

hours or walk-in centre)
e Exacerbations (defined as need for course of oral steroids)
e Asthma control questionnaires (ACT; CACT; ACQ; PACQ; RCP-3)
e QoL (AQLQ; pAQLQ; St George's respiratory questionnaire)
Important outcomes:
e Lung function (FEV1, PEF)
e Symptoms (annual symptom free days)
e Dose of regular asthma therapy / preventer medication (ICS dose)
e Rescue medication (SABA use)
e Time off school or work

Exclusions e Exclude observational cohort studies and NRS unless limited evidence from RCTs
e Studies not in English
e Not occupational asthma /allergens

Search Strategy The database to be searched are Medline, Embase, The Cochrane Library

Review Strategy Stratify by age group

Appraisal of methodological quality

e The methodological quality of each study will be assessed using NICE checklists and
the quality of the evidence will be assessed by GRADE for each outcome.

Synthesis of data

e Meta-analysis will be conducted where appropriate

e Qutcomes will be grouped into the following categories based on time-points:
o <6 months (or the one nearest to 6 months if multiple time-points are given)
o 26 months (or the longest one if multiple time-points are given)

Default MIDs will be used where no MIDs are established: 0.75 and 1.25 for
dichotomous outcomes; 0.5 times SD for continuous outcomes

If no/insufficient evidence is found we will (in order of preference):

e Consider unpublished or partially published studies (including abstracts — and contact
the authors for more information)

e Consider observational studies and NRS
e Consider prognostic studies
e Move to GC consensus

Analysis-
subgroups

Key papers

C.18 Monitoring: FeNO

Table 18: Review protocol: FeNO to monitor asthma control

Component Description

Review question In people with asthma, what is the clinical and cost-effectiveness of using fractional
exhaled nitric oxide (FeNO) measures for monitoring asthma control?

Objectives To evaluate the clinical and cost-effectiveness of using fractional exhaled nitric oxide
(FeNO) for monitoring asthma control?

Study design e RCTs

Population / People with asthma (defined as physician Dx with objective test). If insufficient

Target condition evidence is found we will consider evidence from studies where asthma is defined as
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Intervention

Comparison

Outcomes

Exclusions

Search Strategy

Review Strategy

physician Dx only or on asthma treatment (give details of how Dx was made). Not
including severe asthma.

All ages, stratified into the following 2 different groups:
e Children/young people (5-16 years old)
e Adults (>16 years old)

The following groups will be included/combined in the analysis (do not subgroup, would
not make separate recommendations for these groups):

e Smokers
e Atopic asthma

Monitoring FeNO and adjustment of management/therapy according to physician
decision or personalised treatment plan (use of other interventions to be included if
equal access in each group, eg both groups receive education in addition to monitoring)

Only use validated methods of measuring FeNO (eg 50ml/s flow rate).

Comparison of adjustment of asthma therapy based on FeNO to:

e Usual care: eg clinical symptoms (with or without PEF) according to guidelines
(including BTS/SIGN, GINA)

e Asthma control questionnaires or QOL questionnaires
e Lung function tests (spirometry or PEFv)

¢ Blood eosinophils

e Challenge tests

Comparison of different frequencies of monitoring using FeNO.
Critical outcomes:
e Mortality

e Unscheduled healthcare utilisation (ED/A&E visit; hospital admissions; GP out of
hours or walk-in centre)

e Exacerbations (defined as need for course of oral steroids)

e Asthma control questionnaires (ACT; CACT; ACQ; PACQ; RCP-3)

e QoL (AQLQ; pAQLQ; St George’s respiratory questionnaire)
Important outcomes:

e Lung function (FEV1, PEF)

e Symptoms (annual symptom free days)

e Dose of regular asthma therapy / preventer medication (ICS dose)
e Rescue medication (SABA use)

e Time off school or work

e Exclude observational cohort studies and NRS unless limited evidence from RCTs
e Studies not in English

e Not occupational asthma /allergens

The database to be searched are Medline, Embase, The Cochrane Library

Stratify by age group

Appraisal of methodological quality

e The methodological quality of each study will be assessed using NICE checklists and
the quality of the evidence will be assessed by GRADE for each outcome.

Synthesis of data
e Meta-analysis will be conducted where appropriate
e Outcomes will be grouped into the following categories based on time-points:
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o <6 months (or the one nearest to 6 months if multiple time-points are given)
o 26 months (or the longest one if multiple time-points are given)

Default MIDs will be used where no MIDs are established: 0.75 and 1.25 for
dichotomous outcomes; 0.5 times SD for continuous outcomes

Sensitivity analysis:

e SUBGROUP: if heterogeneity, subgroup according to the aim of the treatment in the
study. Would expect different directions of effect in studies aiming to decrease ICS in
controlled patients and studies aiming to increase ICS in uncontrolled patients.

If no/insufficient evidence is found we will (in order of preference):

e Consider unpublished or partially published studies (including abstracts —and contact
the authors for more information)

e Consider observational studies and NRS

e Consider prognostic studies

e Move to GC consensus

e SUBGROUP: if heterogeneity, subgroup according to the aim of the treatment in the

study. Would expect different directions of effect in studies aiming to decrease ICS in
controlled patients and studies aiming to increase ICS in uncontrolled patients.

C.19 Monitoring: Peripheral blood eosinophils

Table 19: Review protocol: Peripheral blood eosinophils to monitor asthma control

Component

Review question
Objectives
Study design

Population /
Target condition

Intervention

Description

In people with asthma, what is the clinical and cost-effectiveness of using the peripheral
blood eosinophil count for monitoring asthma control?

To evaluate the clinical and cost-effectiveness of using peripheral blood eosinophil
count for monitoring asthma control?

e RCTs

People with asthma (defined as physician Dx with objective test or recurrent persistent
wheeze in <5 years). If insufficient evidence is found we will consider evidence from
studies where asthma is defined as physician Dx only or on asthma treatment (give
details of how Dx was made). Not including severe asthma.

All ages, stratified into the following 3 different groups:
e Children (1-<5 years old)

e Children/young people (5-16 years old)

e Adults (>16 years old)

The following groups will be included/combined in the analysis (do not subgroup, would
not make separate recommendations for these groups):

e Smokers

e Atopic asthma

Monitoring peripheral blood eosinophil count and adjustment of management/therapy
according to physician decision or personalised treatment plan (use of other
interventions to be included if equal access in each group, eg both groups receive
education in addition to monitoring).
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Comparison

Outcomes

Exclusions

Search Strategy

Review Strategy

Analysis-
subgroups to

Comparison of adjustment of asthma therapy based on peripheral blood eosinophil
count to:

e Usual care: eg clinical symptoms (with or without PEF) according to guidelines
(including BTS/SIGN, GINA)

e Asthma control questionnaires or QOL questionnaires
e Lung function tests (spirometry or PEFv)
e Challenge tests

Comparison of different frequencies of monitoring using blood eosinophil count.

Critical outcomes:
e Mortality

e Unscheduled healthcare utilisation (ED/A&E visit; hospital admissions; GP out of
hours or walk-in centre)

e Exacerbations (defined as need for course of oral steroids)

e Asthma control questionnaires (ACT; CACT; ACQ; PACQ; RCP-3)

e QoL (AQLQ; pAQLQ; St George’s respiratory questionnaire)
Important outcomes:

e Lung function (FEV1, PEF)

e Symptoms (annual symptom free days)

e Dose of regular asthma therapy / preventer medication (ICS dose)
e Rescue medication (SABA use)

Time off school or work

Exclude observational cohort studies and NRS unless limited evidence from RCTs

e Studies not in English
e Not occupational asthma /allergens

The database to be searched are Medline, Embase, The Cochrane Library

Stratify by age group

Appraisal of methodological quality
e The methodological quality of each study will be assessed using NICE checklists and
the quality of the evidence will be assessed by GRADE for each outcome.
Synthesis of data
e Meta-analysis will be conducted where appropriate
e Outcomes will be grouped into the following categories based on time-points:
o <6 months (or the one nearest to 6 months if multiple time-points are given)
o 26 months (or the longest one if multiple time-points are given)
Default MIDs will be used where no MIDs are established: 0.75 and 1.25 for
dichotomous outcomes; 0.5 times SD for continuous outcomes

If no/insufficient evidence is found we will (in order of preference):

e Consider unpublished or partially published studies (including abstracts — and contact
the authors for more information)

e Consider observational studies and NRS

e Consider prognostic studies

e Move to GC consensus
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Monitoring: Challenge tests

Table 20: Review protocol: Challenge tests to monitor asthma control

Component

Review question

Objectives

Study design

Population /
Target condition

Intervention

Comparison

Outcomes

Description

In people with asthma, what is the clinical and cost-effectiveness of using indirect
challenge tests with mannitol or direct challenge tests with histamine or methacholine
for monitoring asthma control?

To evaluate the clinical and cost-effectiveness of using indirect challenge tests with
mannitol, or direct challenge tests with histamine or methacholine PC20 for monitoring
asthma control?

e RCTs

People with asthma (defined as physician Dx with objective test). If insufficient
evidence is found we will consider evidence from studies where asthma is defined as
physician Dx only or on asthma treatment (give details of how Dx was made). Not
including severe asthma.

All ages, stratified into the following 2 different groups:
e Children/young people (5-16 years old)
e Adults (>16 years old)

Monitoring using indirect or direct challenge tests and using the outcomes to adjust
management/therapy according to physician decision or personalised treatment plan
(use of other interventions to be included if equal access in each group, eg both groups
receive education in addition to monitoring):

e Indirect challenge test with mannitol
e Direct challenge test with methacholine or histamine

Comparison of adjustment of asthma therapy based on indirect or direct challenge tests
to:

e Usual care: eg clinical symptoms according to guidelines (including BTS/SIGN, GINA)
e Asthma control questionnaires or QOL questionnaires
e Lung function tests (spirometry or PEFv)

Comparison of adjustment of asthma therapy based on:

e Indirect vs direct challenge tests

e Comparison of different frequencies of monitoring using challenge tests
Critical outcomes:

e Mortality

e Unscheduled healthcare utilisation (ED/A&E visit; hospital admissions; GP out of
hours or walk-in centre)

e Exacerbations (defined as need for course of oral steroids)

e Asthma control questionnaires (ACT; CACT; ACQ; PACQ; RCP-3)
e QoL (AQLQ; pAQLQ; St George's respiratory questionnaire)
Important outcomes:

e Lung function (FEV1, PEF)

e Symptoms (annual symptom free days)
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e Dose of regular asthma therapy / preventer medication (ICS dose)
e Rescue medication (SABA use)
e Time off school or work

o Exclude observational cohort studies and NRS unless limited evidence from RCTs
e Studies not in English

e Not occupational asthma /allergens

The database to be searched are Medline, Embase, The Cochrane Library

Stratify by age group

Appraisal of methodological quality

e The methodological quality of each study will be assessed using NICE checklists and
the quality of the evidence will be assessed by GRADE for each outcome.

Synthesis of data

e Meta-analysis will be conducted where appropriate

e Outcomes will be grouped into the following categories based on time-points:
o <6 months (or the one nearest to 6 months if multiple time-points are given)
o 26 months (or the longest one if multiple time-points are given)

Default MIDs will be used where no MIDs are established: 0.75 and 1.25 for
dichotomous outcomes; 0.5 times SD for continuous outcomes

If no/insufficient evidence is found we will (in order of preference):

e Consider unpublished or partially published studies (including abstracts — and contact
the authors for more information)

e Consider observational studies and NRS
e Consider prognostic studies
e Move to GC consensus

C.21 Monitoring: Adherence to treatment

Table 21: Review protocol: Monitoring adherence to treatment

Component

Review question

Objectives

Study design

Population /
Target condition

Description

In people with asthma, what is the clinical and cost-effectiveness of monitoring
adherence to treatment?

To evaluate the clinical and cost-effectiveness of monitoring adherence to treatment?
Adherence with repeat therapies
e RCTs

People with asthma (defined as physician Dx with objective test or recurrent persistent
wheeze in <5 years). If insufficient evidence is found we will consider evidence from
studies where asthma is defined as physician Dx only or on asthma treatment (give
details of how Dx was made). Not including severe asthma.

All ages, stratified into the following 3 different groups:
e Children (1-<5 years old)
e Children/young people (5-16 years old)
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e Adults (>16 years old)

Intervention Monitoring adherence/compliance/concordance using the following methods and
provide patient feedback or intervention to improve adherence (use of other
interventions to be included if equal access in each group, eg both groups receive
education in addition to monitoring):

e Adherence with repeat therapy (using prescription and refill data)

e Electronic monitoring inhalers (to monitor inhaler use)

Prednisolone levels (serum and urine — when on prednisolone)

MARS questionnaire (medication adherence rating scale)

FeNO levels (comes down if patients are taking their inhalers)

Theophylline levels (when on theophylline)
Comparison e No monitoring of adherence

e Usual care

e Comparison of different frequencies of monitoring adherence
Outcomes Critical outcomes:

e Mortality

e Unscheduled healthcare utilisation (ED/A&E visit; hospital admissions; GP out of
hours or walk-in centre)

e Exacerbations (defined as need for course of oral steroids)

e Asthma control questionnaires (ACT; CACT; ACQ; PACQ; RCP-3)

e QoL (AQLQ; pAQLQ; St George’s respiratory questionnaire)

o Adherence

Important outcomes:

e Lung function (FEV1, PEF)

e Symptoms (annual symptom free days)

e Dose of regular asthma therapy / preventer medication (ICS dose)
e Rescue medication (SABA use)

Time off school or work

Exclusions Exclude observational cohort studies and NRS unless limited evidence from RCTs

e Studies not in English
e Not occupational asthma /allergens

Search Strate
= The database to be searched are Medline, Embase, The Cochrane Library

Search terms e Adherence
e Compliance
e Concordance

Review Strategy Stratify by age group

Appraisal of methodological quality

e The methodological quality of each study will be assessed using NICE checklists and
the quality of the evidence will be assessed by GRADE for each outcome.

Synthesis of data

e Meta-analysis will be conducted where appropriate

e Outcomes will be grouped into the following categories based on time-points:
o <6 months (or the one nearest to 6 months if multiple time-points are given)
o 26 months (or the longest one if multiple time-points are given)

Default MIDs will be used where no MIDs are established: 0.75 and 1.25 for
dichotomous outcomes; 0.5 times SD for continuous outcomes

If no/insufficient evidence is found we will (in order of preference):
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e Consider unpublished or partially published studies (including abstracts — and contact
the authors for more information)

e Consider observational studies and NRS
e Consider prognostic studies
e Move to GC consensus

e Socio economic disadvantage

e Cognitive function

e Some ethnic groups

o Disability (esp. use of inhalers)

o Near fatal asthma attacks (associated with psychological effects etc)

C.22 Monitoring: Inhaler technique

Table 22: Review protocol: Monitoring inhaler technique

Component

Review question

Objectives

Study design

Population /
Target condition

Intervention

Comparison

Outcomes

Description

In people with asthma, what is the optimal frequency and method for monitoring
inhaler technique?

To evaluate the clinical and cost-effectiveness of the optimal frequency and method for
monitoring inhaler technique?

e RCTs

People with asthma (defined as physician Dx with objective test or recurrent persistent
wheeze in <5 years). If insufficient evidence is found we will consider evidence from
studies where asthma is defined as physician Dx only or on asthma treatment (give
details of how Dx was made). Not including severe asthma.

All ages, stratified into the following 3 different groups:

e Children (1-<5 years old)

e Children/young people (5-16 years old)

e Adults (>16 years old)

Monitoring inhaler technique using the following methods and provide patient
feedback or intervention to improve inhaler technique (use of other interventions to be

included if equal access in each group, eg both groups receive education in addition to
monitoring):

e Electronic devices to monitor inhaler technique (devices check the inhaler is being
used correctly but this will still be face-to-face monitoring)

¢ Visual monitoring by doctor, nurse or pharmacist (may include use of a checklist to
monitor inhaler technique)

e No monitoring of inhaler technique

e Comparison of different frequencies of monitoring inhaler technique

e Monitoring using electronic devices vs monitoring by visual inspection

Critical outcomes:

e Mortality

e Unscheduled healthcare utilisation (ED/A&E visit; hospital admissions; GP out of
hours or walk-in centre)

e Exacerbations (defined as need for course of oral steroids)

e Asthma control questionnaires (ACT; CACT; ACQ; PACQ; RCP-3)
e QoL (AQLQ; pAQLQ; St George's respiratory questionnaire)
Important outcomes:

e Lung function (FEV1, PEF)
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e Symptoms (annual symptom free days)

e Dose of regular asthma therapy / preventer medication (ICS dose)
e Rescue medication (SABA use)

e Time off school or work

e Exclude observational cohort studies and NRS unless limited evidence from RCTs
e Studies not in English
e Not occupational asthma /allergens

The database to be searched are Medline, Embase, The Cochrane Library
Stratify by age group

Appraisal of methodological quality

e The methodological quality of each study will be assessed using NICE checklists and
the quality of the evidence will be assessed by GRADE for each outcome.

Synthesis of data

e Meta-analysis will be conducted where appropriate

e Qutcomes will be grouped into the following categories based on time-points:
o <6 months (or the one nearest to 6 months if multiple time-points are given)
o 26 months (or the longest one if multiple time-points are given)

Default MIDs will be used where no MIDs are established: 0.75 and 1.25 for
dichotomous outcomes; 0.5 times SD for continuous outcomes

If no/insufficient evidence is found we will (in order of preference):

e Consider unpublished or partially published studies (including abstracts — and contact
the authors for more information)

e Consider observational studies and NRS
e Consider prognostic studies
e Move to GC consensus
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Table 23: Review protocol: Tele-healthcare to monitor asthma control

Component

Review question
Objectives

Study design

Population

Intervention and
comparison

Outcomes

Description

In people with asthma, what is the clinical and cost-effectiveness of tele-healthcare to
monitor asthma control?

To review the efficacy and effectiveness of tele-healthcare to monitor asthma control.

Full reports of randomised controlled trials which compared a tele-healthcare
intervention with usual care or any other control intervention.

Children and adults with clinician-diagnosed asthma. We included studies conducted in
both primary and secondary care settings. We focused on studies which looked
exclusively at people with asthma. There were no exclusions on the basis of age,
gender, ethnicity or language spoken.

Focus on the proactive use of ICT to provide the information the health professional
requires to make their decisions and then feedback of their advice to the patient. The
study of technology needed to be central and its use sustained. These interventions
included the following.

¢ Video or telephone links between patient and healthcare professionals in real time or
using store-and-forward technologies.

e Systems of care using Internet-based telecommunication; these could be
synchronous or asynchronous (e.g. Skype®, messaging, email) with healthcare
professionals.

e Systems of care using both wired and wireless telemetry for monitoring of Peak
Expiratory Flow (PEF), spirometry (Forced Expiratory Volume in 1 second (FEV1);
Forced Vital Capacity (FVC) respiratory rate, chest movement and oxygen saturations
involving feedback to the patient, which had been processed or authorised by a
healthcare professional.

e Other systems of remote healthcare incorporating patient self-reporting of symptoms
on a questionnaire and information exchange with a professional.

e Complex intervention studies, if it was possible to tease out the individual tele-
healthcare elements.

Professional involvement in care was considered fundamentally important; we thus

excluded the following types of interventions.

e Remote interventions that were merely educational and so did not include the input
of a professional, e.g. electronic information provision in an emergency waiting room.
Although this type of passive information provision was excluded, education could
have been part of a more complex interactive intervention that might fit the inclusion
criteria, e.g. if it included feedback from a professional.

e Decision support which functioned without the active input of a healthcare
professional.

Critical outcomes:
* Mortality

¢ Unscheduled healthcare utilisation (ED/A&E visit; hospital admissions; GP out of
hours or walk-in centre)

* Exacerbations (defined as need for course of oral steroids)

e Asthma control questionnaires (ACT; CACT; ACQ; PACQ; RCP-3)
e QoL (AQLQ; pAQLQ; St George’s respiratory questionnaire)
Important outcomes:

¢ Lung function (FEV1, PEF)

Symptoms (annual symptom free days)

© NICE 2017. All rights reserved. Subject to Notice of rights.

60



Asthma

Review protocols

Search

Trials were identified using the Cochrane Airways Group Specialised Register of trials,
which is derived from systematic searches of bibliographic databases including the
Cochrane Register of Controlled Trials (CENTRAL), MEDLINE, EMBASE, CINAHL, AMED,
and PsycINFO, and hand-searching of respiratory journals and meeting abstracts. All
records coded as ‘asthma’ were searched using the following terms:

Telehealth* or tele-health* or telemedicine*- or tele-medicine* or internet* or
computer® or web* or interactive* or telecommunication* or telephone or phone or
SMS or tele-monitor* or telemonitor* or telemanagement or tele-management- or
teleconsultation or tele-consultation or telecare* or tele-care* or telematic* or
telepharmacy or tele-pharmacy or telenurs* or tele-nurs* or video or email or e-mail or
“remote consult*” or wireless or Bluetooth or tele-homecare or telehomecare or
“remote care” or tele-support or telesupport or “mobile healthcare” or “computer
mediated therapy” or ehealth or e-health or mhealth or m-health

Review strategy Stratify by age group

Appraisal of methodological quality

* The methodological quality of each study will be assessed using NICE checklists and
the quality of the evidence will be assessed by GRADE for each outcome.

Synthesis of data
* Meta-analysis will be conducted where appropriate

Sources of potential heterogeneity will be assessed with subgroup analyses for device
(phonecalls, SMS, email, internet software) and study length (<6 months and > 6
months), or summarised narratively where insufficient numbers of studies are found.

Default MIDs will be used where no MIDs are established: 0.75 and 1.25 for
dichotomous outcomes; 0.5 times SD for continuous outcomes

C.24 Health economic review protocols for all review questions

Review
question

Objectives

Criteria

Search
strategy

Review
strategy

All questions — health economic evidence

To identify economic evaluations relevant to the review questions set out above.

e Populations, interventions and comparators must be as specified in the individual review
protocols above.

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

e Studies must not be an abstract only, a letter, editorial or commentary, or a review of
economic evaluations.®® Unpublished reports will not be considered unless submitted as
part of a call for evidence.

e Studies must be in English.

An economic study search will be undertaken using population-specific terms and an economic
study filter — see Appendix F.
Each study fulfilling the criteria above will be assessed for applicability and methodological

limitations using the NICE economic evaluation checklist which can be found in Appendix G of
the NICE guidelines manual (2012).1204

Inclusion and exclusion criteria

o If a study is rated as both ‘Directly applicable’ and with ‘Minor limitations’ then it will be
included in the guideline. An economic evidence table will be completed and it will be
included in the economic evidence profile.

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

o 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 GC if required. The ultimate aim is
to include 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 GC 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 as excluded economic studies in
Appendix H.

The health economist will be guided by the following hierarchies.
Setting:
o UK NHS

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, USA,
Switzerland)

e non-OECD settings (always ‘Not applicable’).

Economic study type:

e cost—utility analysis

e other type of full economic evaluation (cost—benefit analysis, cost-effectiveness analysis,
cost—consequence analysis)

e comparative cost analysis

e non-comparative cost analyses including cost-of-illness studies (always ‘Not applicable’).

e Year of analysis:

e The more recent the study, the more applicable it is.

Quality and relevance of effectiveness data used in the economic analysis:

e The more closely the effectiveness data used in the economic analysis matches with the
outcomes of the studies included in the clinical review the more useful the analysis will be
for decision-making in the guideline.

(a) Recent reviews will be ordered although not reviewed. The bibliographies will be checked for relevant studies,
which will then be ordered.
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Appendix D: Clinical article selection

Diagnosis: Signs and symptoms

Figure 1: Flow diagram of article selection for the review of signs and symptoms
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Diagnosis: History of atopic disorders

Figure 2: Flow diagram of clinical article selection for the review of history of atopic disorders
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Diagnosis: Symptoms after exercise

Figure 3: Flow diagram of clinical article selection for the review of symptoms after exercise
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Diagnosis: Symptoms after using medication

Figure 4: Flow diagram of clinical article selection for the review of symptoms after using
medication
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Diagnosis: Occupational asthma

Figure 5: Flow diagram of clinical article selection for the review of occupational asthma
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Diagnosis: Spirometry

Figure 6: Flow diagram of clinical article selection for the review of spirometry
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Diagnosis: Bronchodilator reversibility

Figure 7: Flow diagram of clinical article selection for the review of bronchodilator reversibility
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Diagnosis: PEF variability

Figure 8: Flow diagram of clinical article selection for the review of PEF variability
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Diagnosis: Skin prick tests

Figure 9: Flow diagram of clinical article selection for the review of skin prick tests
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D.10 Diagnosis: IgE

Figure 10: Flow diagram of clinical article selection for the review of IgE
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D.11 Diagnosis: FeNO

Figure 11: Flow diagram of article selection for the review of FeNO
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D.12 Diagnosis: Eosinophils

Figure 12: Flow diagram of clinical article selection for the review of peripheral blood eosinophils
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D.13 Diagnosis: Histamine and methacoline

Figure 13: Flow diagram of clinical article selection for the review of histamine and methacholine
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D.14 Diagnosis: Mannitol

Figure 14: Flow diagram of clinical article selection for the review of mannitol challenge test
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D.15 Diagnosis: Exercise

Figure 15: Flow diagram of clinical article selection for the review of exercise challenge test
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D.16 Monitoring: Questionnaires

Figure 16: Flow chart of clinical article selection for the review of symptom scores/diaries or
validated questionnaires to monitor asthma control
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D.17 Monitoring: Lung function tests

Figure 17: Flow chart of clinical article selection for the review of lung function tests to monitor
asthma control
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D.18 Monitoring: FeNO

Figure 18: Flow chart of clinical article selection for the review of FeNO to monitor asthma control
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D.19 Monitoring: Peripheral blood eosinophils

Figure 19: Flow chart of clinical article selection for the review of peripheral blood eosinophils to
monitor asthma control
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D.20 Monitoring: Challenge tests

Figure 20: Flow chart of clinical article selection for the review of challenge tests to monitor
asthma control
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D.21 Monitoring: Adherence to treatment

Figure 21: Flow chart of clinical article selection for the review of monitoring adherence to

treatment
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D.22 Monitoring: Inhaler technique

Figure 22: Flow chart of clinical article selection for the review of monitoring inhaler technique
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D.23 Monitoring: Tele-healthcare

Figure 23: Flow chart of clinical article selection for the review of tele-healthcare to monitor
asthma control
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Appendix E: Economic article selection

E.1 Diagnosis: Signs and symptoms

Figure 24: Flow chart of economic article selection for the review of signs and symptoms

4 N
Records identified through database Additional records identified through
searching, n=2222 other sources, n=0
(whole guideline) (whole guideline)
J

S

\ 4

Records screened in 1% sift, n=2222
(whole guideline)

Records excluded* in 1 sift, n=2185
(whole guideline)

\ 4

\ 4

Full-text articles assessed for
eligibility in 2" sift, n=25
(this review only)

Records excluded* in 2™ sift, n=25
(this review only)

\ 4

\ 4

Full-text articles assessed for
applicability and quality of
methodology, n=0

(this review only)

\ 4 \ 4 \ 4

Studies selectively

Studies included, n=0 excluded, n=0 Studies excluded, n=2222
Reasons for exclusion: Reasons for exclusion:
see Appendix | see Appendix |

* Non-relevant population, intervention,
comparison, design or setting; non-English language

© NICE 2017. All rights reserved. Subject to Notice of rights.
86



Asthma
Economic article selection

E.2 Diagnosis: History of atopic disorders

Figure 25: Flow diagram of economic article selection for the review of history of atopic disorders
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Diagnosis: Symptoms after exercise

Figure 26: Flow diagram of economic article selection for the review of symptoms in response to

exercise
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E.4 Diagnosis: Symptoms after using medication

Figure 27: Flow diagram of economic article selection for the review of history of symptoms after
using medication
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E.5 Diagnosis: Occupational asthma

Figure 28: Flow diagram of economic article selection for the review of occupational asthma
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E.6 Diagnosis: Spirometry

Figure 29: Flow diagram of economic article selection for the review of spirometry
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E.7 Diagnosis: Bronchodilator reversibility

Figure 30: Flow diagram of economic article selection for the review of bronchodilator

reversibility
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E.8 Diagnosis: PEF variability

Figure 31: Flow chart of economic article selection for the review of peak expiratory flow
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E.9 Diagnosis: Skin prick tests

Figure 32: Flow diagram of economic article selection for the review of skin prick tests
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E.10 Diagnosis: IgE

Figure 33: Flow diagram of economic article selection for the review of IgE

Records identified through database Additional records identified through
searching, n=2222 other sources, n=0
(whole guideline) (whole guideline)

< |
<

\ 4

Records screened in 1% sift,
n=2222(whole guideline)

Records excluded* in 1% sift, n=2185
(whole guideline)

v

\ 4

Full-text articles assessed for
eligibility in 2" sift, n=25
(this review only)

Records excluded* in 2" sift, n=25
(this review only)

v

\ 4

Full-text articles assessed for
applicability and quality of
methodology, n=0

(this review only)

\ 4 \ 4 \ 4

Studies selectively
Studies included, n=0 excluded, n=0 Studies excluded, n=2222

Reasons for exclusion:
see Appendix H

* Non-relevant population, intervention,
comparison, design or setting; non-English language

© NICE 2017. All rights reserved. Subject to Notice of rights.
95



Asthma
Economic article selection

E.11 Diagnosis: FeNO

Figure 34: Flow chart of economic article selection for the review of FeNO for asthma diagnosis
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Asthma
Economic article selection

Diagnosis: Eosin

ophils

Figure 35: Flow diagram of economic article selection for the review of eosinophils
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E.13 Diagnosis: Histamine and methacholine

Figure 36: Flow diagram of economic article selection for the review of histamine and
methacholine challenge tests
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see Appendix H
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E.14 Diagnosis: Mannitol

Figure 37: Flow chart of economic article selection for the review of mannitol challenge test
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E.15 Diagnosis: Exercise challenge test

Figure 38: Flow diagram of economic article selection for the review of exercise challenge tests
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Economic article selection

E.16 Monitoring: Questionnaires

Figure 39: Flow chart of economic article selection for the review of symptom scores/diaries or
validated questionnaires to monitor asthma control
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E.17 Monitoring: Lung function tests

Figure 40: Flow chart of economic article selection for the review of lung function tests to monitor
asthma control
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E.18 Monitoring: FeNO

Figure 41: Flow chart of economic article selection for the review of FeNO to monitor asthma

control
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E.19 Monitoring: Peripheral blood eosinophils

Figure 42: Flow chart of economic article selection for the review of peripheral blood eosinophils
to monitor asthma control
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E.20 Monitoring: Challenge tests

Figure 43: Flow chart of economic article selection for the review of challenge tests to monitor
asthma control
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E.21 Monitoring: Adherence to treatment

Figure 44: Flow chart of economic article selection for the review of monitoring adherence to

treatment
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E.22 Monitoring: Inhaler technique

Figure 45: Flow chart of economic article selection for the review of monitoring inhaler technique
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E.23 Monitoring: Tele-healthcare

Figure 46: Flow chart of economic article selection for the review of tele-healthcare to monitor
asthma control
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Appendix F: Literature search strategies

Contents

Introduction
Section F.1
F.1.1

Section F.2
F.2.1

F.2.2

F.2.3

F.2.4

F.2.5

F.2.6

F.2.7

F.2.8

F.2.9
F.2.10
Section F.3

F.3.1
F.3.2
F.3.3
F.3.4
F.3.5
F.3.6
F.3.7
F.3.8
F.3.9
F.3.10
F.3.11
F.3.12
F.3.13
F.3.14

F.3.15
F.3.16
F.3.17
F.3.18
F.3.19

Search methodology
Population terms

Standard population search strategy
This population was used for all search questions unless stated

Study filter terms

Systematic reviews (SR)

Randomised controlled trials (RCT)
Observational studies (OBS)

Diagnostic test accuracy studies (DIAG1)
Diagnostic studies (DIAG2)

Prognostic studies (PROG)

Validation studies (VAL)

Health economic studies (HE)

Quality of life studies (Qol)

Excluded study designs and publication types

Searches for specific questions with intervention (and population where
different from A.1)

Diagnosing asthma

Signs and symptoms
Personal/family history of atopic disorders
Symptoms in response to exercise
Symptoms after using medication
Occupational asthma
Spirometry/flow volume loop measures
Bronchodilator response
Peak expiratory flow
Skin prick test
IgE
FeNO
Peripheral blood eosinophil count
Bronchial challenge test: histamine, methacholine, mannitol
Bronchial challenge test: exercise

Monitoring asthma control
Questionnaires
Lung function tests
FeNO (monitoring)
Peripheral blood eosinophil count (monitoring)

Airway hyper-reactivity measures
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Literature search strategies

F.3.20 Adherence to treatment
F.3.21 Inhaler technique

F.3.22 Tele-healthcare

Section F.4 Health economics searches
F.4.1 Health economic reviews
F.4.2 Quality of life reviews
Appendix P: References

Search strategies used for the asthma guideline are outlined below and were run in accordance with
the methodology in the NICE guidelines manual 2012.12% All searches were run up to 1 October 2014
unless otherwise stated. Any studies added to the databases after this date (even those published
prior to this date) were not included unless specifically stated in the text. We do not routinely search
for electronic, ahead of print or “online early” publications. Where possible searches were limited to
retrieve material published in English.

Table 24: Database date parameters

Database Dates searched

Medline 1946—1 October 2014

Embase 1980 — 1 October 2014 (week 39)

The Cochrane Library Cochrane Reviews to 2014 Issue 10 of 12

CENTRAL to 2014 Issue 9 of 12
DARE, HTA and NHSEED to 2014 Issue 3 of 4

Searches for the clinical reviews were run in Medline (OVID), Embase (OVID) and the Cochrane
Library (Wiley).

Searches for intervention and diagnostic studies were usually constructed using a PICO format
where population (P) terms were combined with Intervention (I) and sometimes Comparison (C)
terms. An intervention can be a drug, a procedure or a diagnostic test. Outcomes (O) are rarely used
in search strategies for interventions. Search filters were also added to the search where
appropriate.

Searches for prognostic studies were usually constructed combining population terms with
prognostic variable terms and sometimes outcomes. Search filters were added to the search where
appropriate.

Searches for the health economic reviews were run in Medline (OVID), Embase (OVID), the NHS
Economic Evaluations Database (NHS EED), the Health Technology Assessment (HTA) database and
the Health Economic Evaluation Database (HEED). Searches in NHS EED and HEED were constructed
using population terms only. For Medline and Embase an economic filter (instead of a study type
filter) was added to the same clinical search strategy.

Population search strategies

Standard population
This population was used in all clinical questions except F.3.5 occupational asthma.

Medline and Embase search terms

1. exp asthma/

2. asthma*.ti.

© NICE 2017. All rights reserved. Subject to Notice of rights.
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3. or/1-2
Cochrane search terms
#1. MeSH descriptor: [Asthma] explode all trees
#2. asthma*:ti
#3. {or #1-#2}

F.2 Study filter search terms

F.2.1 Systematic review (SR) search terms

Medline search terms

meta-analysis/

meta-analysis as topic/

(meta analy* or metanaly* or metaanaly*).ti,ab.

((systematic* or evidence*) adj2 (review* or overview*)).ti,ab.

(reference list* or bibliograph* or hand search* or manual search* or relevant journals).ab.

(search strategy or search criteria or systematic search or study selection or data extraction).ab.

(search* adj4 literature).ab.

® N |V W IN e

(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.

cochrane.jw.

10.

((multiple treatment* or indirect or mixed) adj2 comparison*).ti,ab.

11.

or/1-10

Embase search terms

1.

systematic review/

meta-analysis/

(meta analy* or metanaly* or metaanaly*).ti,ab.

((systematic or evidence) adj2 (review* or overview*)).ti,ab.

(reference list* or bibliograph* or hand search* or manual search* or relevant journals).ab.

(search strategy or search criteria or systematic search or study selection or data extraction).ab.

(search* adj4 literature).ab.

el R R N ol o

(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.

cochrane.jw.

10.

((multiple treatment* or indirect or mixed) adj2 comparison*).ti,ab.

11.

or/1-10

F.2.2 Randomised controlled trials (RCTs) search terms

Medline search terms

1. randomized controlled trial.pt.
2. controlled clinical trial.pt.

3. randomi#ed.ab.

4, placebo.ab.

5. randomly.ab.

6.

clinical trials as topic.sh.

© NICE 2017. All rights reserved. Subject to Notice of rights.
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trial ti.

8.

or/1-7

Embase search terms

1.

random?*.ti,ab.

factorial*.ti,ab.

(crossover* or cross over*).ti,ab.

((doubl* or singl*) adj blind*).ti,ab.

(assign* or allocat* or volunteer* or placebo*).ti,ab.

crossover procedure/

double blind procedure/

single blind procedure/

O R N | s WwIN

randomized controlled trial/

,_\
o©

or/1-9

F.2.3 Observational studies (OBS) search terms

Medline search terms

epidemiologic studies/

exp case control studies/

exp cohort studies/

cross-sectional studies/

case control.ti,ab.

(cohort adj (study or studies or analys*)).ti,ab.

N | s wIN e

((follow up or observational or uncontrolled or non randomi#ed or nonrandomi#ed or
epidemiologic*) adj (study or studies)).ti,ab.

((longitudinal or retrospective or prospective or cross sectional) and (study or studies or
review or analys* or cohort*)).ti,ab.

9.

or/1-8

Embase search terms

1.

clinical study/

exp case control study/

family study/

longitudinal study/

retrospective study/

prospective study/

cross-sectional study/

cohort analysis/

O N | ks wIN

follow-up/

H
©

cohort*.ti,ab.

[y
[y

9and 10

H
g

case control.ti,ab.

[EEY
w

(cohort adj (study or studies or analys*)).ti,ab.

H
E

((follow up or observational or uncontrolled or non randomifted or nonrandomitted or
epidemiologic*) adj (study or studies)).ti,ab.

[EEY
v

((longitudinal or retrospective or prospective or cross sectional) and (study or studies or
review or analys* or cohort*)).ti,ab.
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16, | or/1-8,11-15

Cochrane search terms

#1. case control:ti,ab,kw

#2. (cohort near/2 (study or studies or analys*)):ti,ab,kw

#3. ((follow up or observational or uncontrolled or non randomi?ed or nonrandomi?ed or
epidemiologic*) near/2 (study or studies)):ti,ab,kw

#4. ((longitudinal or retrospective or prospective or cross sectional) and (study or studies or
review or analys* or cohort*)):ti,ab,kw

#5. {or #1-#4)}

F.2.4 Diagnostic test accuracy studies (DIAG1) search terms

Medline search terms

exp "sensitivity and specificity"/

(sensitivity or specificity).ti,ab.

((pre test or pretest or post test) adj probability).ti,ab.

(predictive value* or PPV or NPV).ti,ab.

likelihood ratio*.ti,ab.

likelihood function/

(ROC curve* or AUC).ti,ab.

® N || R W N e

(diagnos* adj2 (performance* or accurac* or utilit* or value* or efficien* or
effectiveness)).ti,ab.

9. gold standard.ab.

10. or/1-9

Embase search terms

1. exp "sensitivity and specificity"/

(sensitivity or specificity).ti,ab.

((pre test or pretest or post test) adj probability).ti,ab.

(predictive value* or PPV or NPV).ti,ab.

likelihood ratio*.ti,ab.

(ROC curve* or AUC).ti,ab.

N | kW N

(diagnos* adj2 (performance* or accurac* or utilit* or value* or efficien* or
effectiveness)).ti,ab.

8. diagnostic accuracy/
diagnostic test accuracy study/

10. gold standard.ab.

11. or/1-10

Cochrane search terms

#1. diagnos*:ti,ab,kw

#2. (sensitivity or specificity):ti,ab,kw

#3. ((pre test or pretest or post test) near probability):ti,ab,kw
#a. (predictive value* or PPV or NPV):ti,ab,kw

#5. likelihood ratio*:ti,ab,kw

#6. (ROC or AUC):ti,ab,kw

#7. gold standard:ti,ab,kw
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#8.

Any MeSH descriptor with qualifier(s): [Diagnosis - DI]

#9.

{or #1-#8}

Diagnostic studies (DIAG2) search terms

The following terms were added to the diagnostic test accuracy search terms in F.2.4 to create a
more sensitive search in Medline and Embase only.

Medline and Embase search terms

1. sensitiv*.mp.
2 diagnos*.mp.
3. di.fs.

4 or/1-3

Prognostic studies (PROG) search terms

Medline search terms

predict.ti.

(validat* or rule*).ti,ab.

(predict* and (outcome* or risk* or model*)).ti,ab.

1
2
3.
4

((history or variable* or criteria or scor* or characteristic* or finding* or factor*) and (predict*
or model* or decision* or identif* or prognos*)).ti,ab.

o

decision*.ti,ab. and Logistic models/

(decision* and (model* or clinical*)).ti,ab.

(prognostic and (history or variable* or criteria or scor* or characteristic* or finding* or
factor* or model*)).ti,ab.

(stratification or discrimination or discriminate or c statistic or "area under the curve" or AUC
or calibration or indices or algorithm or multivariable).ti,ab.

9.

ROC curve/

10.

or/1-9

Embase search terms

1. predict.ti.

2 (validat® or rule*).ti,ab.

3. (predict* and (outcome* or risk* or model*)).ti,ab.

4 ((history or variable* or criteria or scor* or characteristic* or finding* or factor*) and (predict*
or model* or decision* or identif* or prognos*)).ti,ab.

5. decision*.ti,ab. and statistical model/
(decision* and (model* or clinical*)).ti,ab.
(prognostic and (history or variable* or criteria or scor* or characteristic* or finding* or
factor* or model*)).ti,ab.

8. (stratification or discrimination or discriminate or c statistic or "area under the curve" or auc or
calibration or indices or algorithm or multivariable).ti,ab.

9. receiver operating characteristic/

10. or/1-9

11. predict.ti.

Cochrane search terms

#1.

predict:ti,ab,kw
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#2.

(validat™® or rule*):ti,ab,kw

#3.

((history or variable* or criteria or scor* or characteristic* or finding* or factor*) and (model*
or decision* or identif* or prognos*)):ti,ab,kw

#4.

(decision* and (model* or clinical*)):ti,ab,kw

#5.

(prognostic and (history or variable* or criteria or scor* or characteristic* or finding* or
factor* or model*)):ti,ab,kw

#6.

(stratification or discrimination or discriminate or c statistic or "area under the curve" or
calibration or indices or algorithm or multivariable):ti,ab,kw

#7.

{or #1-#6}

F.2.7 Validation (VAL) studies search terms

Medline search terms

1.

validation studies/

reproducibility of results/

(valid* or reliab*).ti,ab.

observer variation/

2
3
4.
5

((inter* or intra* or observer* or rater*) adj3 (bias* or variation* or agree* or
concordan*)).ti,ab.

6.

or/1-5

Embase search terms

1.

(valid* or reliab*).ti,ab.

((inter* or intra* or observer* or rater*) adj3 (bias* or variation* or agree* or
concordan¥*)).ti,ab.

validation study/

exp reliability/

exp reproducibility/

exp observer variation/

N|o |y |k w

or/1-6

F.2.8 Health economics (HE) search terms

Medline search terms

economics/

value of life/

exp "costs and cost analysis"/

exp economics, hospital/

exp economics, medical/

economics, nursing/

economics, pharmaceutical/

exp "fees and charges"/

O IR N | A W IN =

exp budgets/

=
©

budget*.ti,ab.

=
=

cost* ti.

[EEY
N

(economic* or pharmaco?economic*).ti.

H
w

(price* or pricing*).ti,ab.

=
&

(cost* adj2 (effective* or utilit* or benefit* or minimi* or unit* or estimat* or variable*)).ab.
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15. (financ* or fee or fees).ti,ab.
16. (value adj2 (money or monetary)).ti,ab.
17. or/1-16

Embase search terms

1. health economics/

exp economic evaluation/

exp health care cost/

exp fee/

budget/

funding/

budget*.ti,ab.

cost* ti.

O XN kW N

(economic* or pharmaco?economic*).ti.

10. (price* or pricing*).ti,ab.

11. (cost* adj2 (effective* or utilit* or benefit* or minimi* or unit* or estimat* or variable*)).ab.
12. (financ* or fee or fees).ti,ab.

13. (value adj2 (money or monetary)).ti,ab.

14. or/1-13

F.2.9 Quality of life (QOL) search terms

Medline search terms

‘ 1. ‘ (euroqol* or eq5d* or eq 5d*).ti,ab.

Embase search terms

‘ 1. ‘ (euroqol* or eq5d* or eq 5d*).ti,ab.

F.2.10 Excluded study designs and publication types

The following study designs and publication types were removed from retrieved results using the

NOT operator.
Medline search terms
1. letter/
2. editorial/
3. news/
4, exp historical article/
5. anecdotes as topic/
6. comment/
7. case report/
8. (letter or comment*).ti.
9. or/1-8
10. randomized controlled trial/ or random*.ti,ab.
11. 9 not 10
12. animals/ not humans/
13. exp animals, laboratory/
14. exp animal experimentation/
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15. exp models, animal/

16. exp rodentia/

17. (rat or rats or mouse or mice).ti.
18. or/11-17

Embase search terms

1. letter.pt. or letter/

2. note.pt.

3. editorial.pt.

4, case report/ or case study/

5. (letter or comment*).ti.

6. or/1-5

7. randomized controlled trial/ or random*.ti,ab.
8. 6 not7

9. animal/ not human/

10. nonhuman/

11. exp animal experiment/

12. exp experimental animal/

13. animal model/

14. exp rodent/

15. (rat or rats or mouse or mice).ti.
16. or/8-15

Searches for specific questions

Signs and Symptoms

6. In people under investigation for asthma, what is the diagnostic accuracy of each of the following

signs and symptoms?

e wheezing

e cough

e breathlessness

e nocturnal symptoms

e diurnal and seasonal variations.

Search constructed by combining the columns in the following table using the AND Boolean operator.

Exclusion filter applied using NOT Boolean operator.

Intervention or

Population exposure Comparison Study design filter
People of all Signs and n/a The following filters
ages with symptoms of were used in all
asthma or asthma as listed in databases:
suspected the question DIAG1, OBS, PROG
asthma

Medline search terms

Date parameters
and other limits
See Table 24
English only

Exclusion filter
applied in
Medline and
Embase

1. *respiratory sounds/
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2. *cough/

3. *dyspnea/

4, exp *periodicity/

5. (wheez* or rhonchi or cough* or breathless* or dyspn?ea).ti,ab.

6. ((difficult* or labo?r* or short*) adj2 breath*).ti,ab.

7. ((24h* or 24 hour* or 24 hr*) adj2 (rhythm* or varia* or change* or pattern* or symptom* or
sign or signs)).ti,ab.

8. ((season* or diurnal or circadian or nyctohemeral or night* or nocturnal) adj3 (wheez* or
rhonchi or cough* or breathless* or dyspn?ea or symptom or symptoms or sign or signs or
asthma*)).ti,ab.

9. or/1-8

Embase search terms

1.

*wheezing/

*jrritative coughing/

*chronic cough/

*coughing/

*dyspnea/

*abnormal respiratory sound/

*seasonal variation/

exp *periodicity/

O XN | U1 s W N

((difficult* or labo?r* or short*) adj2 breath*).ti,ab.
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((24h* or 24 hour* or 24 hr*) adj2 (rhythm* or varia* or change* or pattern* or symptom* or
sign or signs)).ti,ab.
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((season* or diurnal or circadian or nyctohemeral or night* or nocturnal) adj3 (wheez* or
rhonchi or cough* or breathless* or dyspn?ea or symptom or symptoms or sign or signs or
asthma*)).ti,ab.

12.

(wheez* or rhonchi or cough* or breathless* or dyspn?ea).ti,ab.

13.

or/1-12

Cochrane search terms

#1.

MeSH descriptor: [Respiratory Sounds] this term only

#2.

MeSH descriptor: [Cough] this term only

#3.

MeSH descriptor: [Dyspnea] this term only

#4.

MeSH descriptor: [Periodicity] explode all trees

#5.

(wheez* or rhonchi or cough* or breathless* or dyspn?ea):ti,ab,kw

#6.

((difficult* or labo?r* or short*) near/2 breath*):ti,ab,kw

#7.

((24h* or 24 hour* or 24 hr*) near/2 (rhythm* or varia* or change* or pattern* or symptom*
or sign or signs)):ti,ab,kw

#8.

((season* or diurnal or circadian or nyctohemeral or night* or nocturnal) near/3 (wheez* or
rhonchi or cough* or breathless* or dyspn?ea or symptom or symptoms or sign or signs or
asthma®*)):ti,ab,kw

#9.

{or #1-#8}

F.3.2 Personal/family history of atopic disorders

7. In people under investigation for asthma, what is the diagnostic accuracy of taking a
personal/family history of atopic disorders?
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Search constructed by combining the columns in the following table using the AND Boolean operator.
Exclusion filter applied using NOT Boolean operator.

Intervention or Date parameters
Population exposure Comparison Study design filter and other limits
People of all Personal/family n/a The following filters See Table 24
ages with history of atopic were used in all English only
asthma or disorders databases: Salveien fhe
suspected DIAG1, PROG applied in
asthma Medline and

Embase

Medline search terms

1. medical history taking/

2. (histories or history).ti,ab.

3. exp questionnaires/

4, question?aire*.ti,ab.

5. or/1-4

6. (atopic or atopy).ti,ab.

7. (histor* adj2 (hypersensitiv* or allerg*)).ti,ab.

8. ((family or familial or relative? or kin or kinship or brother? or sister? or mother? or father? or
son? or daughter? or parent?) adj3 (hypersensitiv* or allerg*)).ti,ab.

9. rhinitis, allergic, seasonal/

10. rhinitis, allergic, perennial/

11. dermatitis, atopic/

12. exp food hypersensitivity/

13. ((hypersensitiv* or allerg*) adj2 asthma*).ab.

14. (hay fever or hayfever or pollinosis).ti,ab.

15. (pollen* adj2 (sensitiv* or hypersensitiv* or allerg*)).ti,ab.

16. allergic rhinitis.ti,ab.

17. eczema.ti,ab.

18. ((food* or wheat or nut* or peanut* or milk or dairy or egg* or soy* or sesame or seed* or
pecan* or pistachio* or walnut* or coconut* or fish or shellfish or seafood* or cereal* or
gluten* or barley or corn* or maize) adj2 (sensitiv* or hypersensitiv* or allerg*)).ti,ab.

19. or/6-18

20. 5and 19

Embase search terms

1. exp *anamnesis/

2. (histories or history).ti,ab.

3. exp *questionnaire/

4, question?aire*.ti,ab.

5. or/1-4

6. (atopic or atopy).ti,ab.

7. (histor* adj2 (hypersensitiv* or allerg*)).ti,ab.

8. ((family or familial or relative? or kin or kinship or brother? or sister? or mother? or father? or
son? or daughter? or parent?) adj3 (hypersensitiv* or allerg*)).ti,ab.

9. ((hypersensitiv* or allerg*) adj2 asthma*).ab.

10. (hay fever or hayfever or pollinosis).ti,ab.
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11. (pollen* adj2 (sensitiv* or hypersensitiv* or allerg*)).ti,ab.

12. allergic rhinitis.ti,ab.

13. eczema.ti,ab.

14. ((food* or wheat or nut* or peanut* or milk or dairy or egg* or soy* or sesame or seed* or

pecan* or pistachio* or walnut* or coconut*® or fish or shellfish or seafood* or cereal* or
gluten* or barley or corn* or maize) adj2 (sensitiv* or hypersensitiv* or allerg*)).ti,ab.

15. *atopic dermatitis/
16. *atopy/

17. exp *allergic rhinitis/
18. exp *food allergy/
19. or/6-18

20. 5and 19

Cochrane search terms

#1. (histories or history or question*):ti,ab,kw

#2. (atopic or atopy):ti,ab,kw

#3. (histor* near/2 (hypersensitiv* or allerg*)):ti,ab,kw

#4. ((family or familial or relative? or kin or kinship or brother? or sister? or mother? or father? or
son? or daughter? or parent?) near/3 (hypersensitiv* or allerg*)):ti,ab,kw

#5. ((hypersensitiv* or allerg*) near/2 asthma*):ti,ab,kw

#6. (hay fever or hayfever or pollinosis):ti,ab, kw

#7. (pollen* near/2 (sensitiv* or hypersensitiv* or allerg*)):ti,ab,kw

#8. allergic rhinitis:ti,ab,kw

#9. eczema:ti,ab,kw

#10. ((food* or wheat or nut* or peanut* or milk or dairy or egg* or soy* or sesame or seed* or

pecan* or pistachio* or walnut* or coconut* or fish or shellfish or seafood* or cereal* or
gluten* or barley or corn* or maize) near/2 (sensitiv* or hypersensitiv* or allerg*)):ti,ab,kw

#11. {or #2-#10}
#12. #1 and #11

F.3.3 Symptoms in response to exercise

8. In people under investigation for asthma, what is the diagnostic accuracy of a clinical history of
symptoms in response to exercise?

Search constructed by combining the columns in the following table using the AND Boolean operator.
Exclusion filter applied using NOT Boolean operator.

Intervention or Date parameters
Population exposure Comparison Study design filter and other limits
People of all History of n/a The following filter was See Table 24
ages with symptoms used in all databases: English only
asthma or following exercise DIAG1 salvais fher
suspected applied in
asthma Medline and

Embase

Medline search terms

1. medical history taking/
2. (histories or history).ti,ab.
3. exp questionnaires/
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4, question*.ti,ab.

5. exp "signs and symptoms, respiratory"/

6. (symptom or symptoms).ti,ab.

7. or/1-6

8. exp exercise/

9. exp sports/

10. (exercise* or sport*).ti,ab.

11. (physical* adj (train* or exert* or activit*)).ti,ab.
12. or/8-11

13. 7 and 12

Embase search terms

1. exp *anamnesis/

(histories or history).ti,ab.

exp *questionnaire/

guestion*.ti,ab.

(symptom or symptoms).ti,ab.

exp *breathing disorder/

exp *coughing/
or/1-7

exp *exercise/

O X IN | s W N
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exp *sport/
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(exercise* or sport*).ti,ab.
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(physical* adj (train* or exert* or activit*)).ti,ab.
or/9-12
14. 8and 13

,_\
w

Cochrane search terms

#1. (histories or history or question*):ti,ab,kw

#2. (symptom or symptoms):ti,ab,kw

#3. {or #1-#2}

#4. (exercise* or sport*):ti,ab,kw

#5. (physical* near/1 (train* or exert* or activit*)):ti,ab,kw
#6. H#4or #5

#7. #3 and #6

Symptoms after using medication

9. In people under investigation for asthma, what is the diagnostic accuracy of a clinical history of
symptoms after taking the following drugs:

e in adults - beta blockers, aspirin, or other NSAIDs
e in children —ibuprofen?

Search constructed by combining the columns in the following table using the AND Boolean operator.
Exclusion filter applied using NOT Boolean operator.

Intervention or Date parameters
Population exposure Comparison Study design filter and other limits
People of all Drugs as listed in n/a The following filter was See Table 24
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Intervention or Date parameters
Population exposure Comparison Study design filter and other limits
ages with the question used in all databases: English only
asthma or DIAG1 Exclusion filter
suspected The following filter was  applied in
asthma used in Medline and Medline and
Embase only: Embase
DIAG2

Medline search terms

1. ((anti inflamm* or antiinflamm* or anti-inflamm*) adj2 (non- steroid* or nonsteroid* or non-
steroid*) adj2 agent*).ti,ab.

2. ((cox2 or cox-2 or coxii or cox-ii) adj2 inhibitor*).ti,ab.
((cyclo-oxygenase2 or cyclo-oxygenase-2 or cyclooxygenase-2 or cyclooxygenase?2) adj2
inhibitor*).ti,ab.

4, ((cyclo-oxygenase-ii or cyclo-oxygenaseii or cyclooxygenase-ii or cyclooxygenaseii) adj2
inhibitor*).ti,ab.

5. (arcoxia or lodine or eccoxolac or mobic or prexige).ti,ab.

6. (diclofenac or naproxen or tolmetin or ketoprofen or aceclofenac).ti,ab.

7. (fenbufen or tenoxicam or nabumetone or osmosin or benoxaprofen).ti,ab.

8. (fenoprofen or azapropazone or aceclofenac or mefenamic acid or dexketoprofen).ti,ab.

9. (ibuprofen or ibuprufen).ti,ab.

10. (indometacin or indomethacin).ti,ab.

11. (parecoxib or deracoxib or cimicoxib or tilmacoxib).ti,ab.

12. (piroxicam or flurbiprofen or niflumic acid or diflunisal).ti,ab.

13. (sulindac or meclofenamate or meclofenamic acid).ti,ab.

14. exp anti-inflammatory agents, non-steroidal/

15. celebrex.ti,ab.

16. celecoxib.ti,ab.

17. coxib*.ti,ab.

18. etodolac.ti,ab.

19. etoricoxib.ti,ab.

20. exp aspirin/

21. aspirin.ti,ab.

22. exp cyclooxygenase 2 inhibitors/

23. exp diclofenac/

24, exp diflunisal/

25. exp etodolac/

26. exp fenoprofen/

27. exp flurbiprofen/

28. exp ibuprofen/

29. exp indomethacin/

30. exp ketoprofen/

31. exp meclofenamic acid/

32. exp mefenamic acid/

33. exp naproxen/

34, exp niflumic acid/
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35. exp piroxicam/

36. exp sulindac/

37. exp tolmetin/

38. flosulide.ti,ab.

39. iguratimod.ti,ab.

40. meloxicam.ti,ab.

41. nimesulide.ti,ab.

42. nsaid*.ti,ab.

43, tiaprofenic acid.ti,ab.

44, (isoxicam or zomepirac or carprofen or proquazone or lornoxicam).ti,ab.

45. (propranolol or angilol or angilol or inderal-la or half-inderal or inderal or bedranol or prograne
or slo-pro or acebutolol or sectral or atenolol or tenormin or bisoprolol or cardicor or emcor or
carvedilol or eucardic or celiprolol or celectol or co-tenidone or tenoret or tenoretic or esmolol
or brevibloc or labetalol or trandate or metoprolol or betaloc or lopresor or nadolol or corgard
or nebivolol or nebilet or hypoloc or oxprenolol or trasicor or slow-trasicor or pindolol or
visken or sotalol or beta-cardone or sotacor or timolol or betim).ti,ab.

46. (beta adj3 block*).ti,ab.

47. (b adj3 block*).ti,ab.

48. (beta adj2 antagonist*).ti,ab.

49, ((beta-adrenoceptor or b-adrenoceptor or beta-adrenergic) adj3 (blockade or blocker*or
blocking or antagonist*)).ti,ab.

50. exp adrenergic beta-antagonists/

51. or/1-50

52. medical history taking/

53. (histories or history).ti,ab.

54. exp drug hypersensitivity/

55. ((drug or medication* or medicine*) adj2 (allerg* or hypersensitivity or sensitivity or
intolerance)).ti,ab.

56. exp questionnaires/

57. question*.ti,ab.

58. exp "signs and symptoms, respiratory"/

59. (symptom or symptoms).ti,ab.

60. or/52-59

61. 51 and 60

Embase search terms

1.

((anti inflamm* or antiinflamm* or anti-inflamm*) adj2 (non- steroid* or nonsteroid* or non-
steroid*) adj2 agent*).ti,ab.

(cox2 or cox-2 or coxii or cox-ii) adj2 inhibitor*).ti,ab.

(cyclooxygenase-2 or cyclooxygenase2 or cyclooxygenase 2) adj2 inhibitor*).ti,ab.

(cyclooxygenase-ii or cyclooxygenaseii or cyclooxygenase ii) adj2 inhibitor*).ti,ab.

arcoxia or lodine or eccoxolac or prexige or mobic).ti,ab.

fenbufen or tenoxicam or nabumetone or osmosin or benoxaprofen).ti,ab.

fenoprofen or azapropazone or aceclofenac or mefenamic acid or dexketoprofen).ti,ab.

e R e R R L o ol

ibuprofen or ibuprufen).ti,ab.
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(diclofenac or naproxen or tolmetin or ketoprofen or aceclofenac).ti,ab.
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indometacin or indomethacin).ti,ab.
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11. (isoxicam or zomepirac or carprofen or proquazone or lornoxicam).ti,ab.
12. (parecoxib or deracoxib or cimicoxib or tilmacoxib).ti,ab.
13. (piroxicam or flurbiprofen or niflumic acid or diflunisal).ti,ab.
14. (sulindac or meclofenamate or meclofenamic acid).ti,ab.
15. celebrex.ti,ab.

16. celecoxib.ti,ab.

17. coxib*.ti,ab.

18. etodolac.ti,ab.

19. etoricoxib.ti,ab.

20. exp *aceclofenac/

21. exp *aspirin/

22. exp *azapropazone/

23. exp *benoxaprofen/

24, exp *carprofen/

25. exp *celecoxib/

26. exp *cyclooxygenase 2 inhibitor/
27. exp *dexketoprofen/

28. exp *diclofenac/

29. exp *diflunisal/

30. exp *etodolac/

31. exp *etoricoxib/

32. exp *fenbufen/

33. exp *fenoprofen/

34, exp *flosulide/

35. exp *flurbiprofen/

36. exp *ibuprofen/

37. exp *iguratimod/

38. exp *indomethacin/

39. exp *ketoprofen/

40. exp *lornoxicam/

41. exp *lumiracoxib/

42. exp *meclofenamic acid/

43, exp *mefenamic acid/

44, exp *meloxicam/

45, exp *nabumetone/

46. exp *naproxen/

47. exp *niflumic acid/

48. exp *nimesulide/

49, exp *parecoxib/ or exp *tilmacoxib/
50. exp *piroxicam/

51. exp *proquazone/

52. exp *sulindac/

53. exp *tenoxicam/

54, exp *tiaprofenic acid/

55. exp *tolmetin/
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56. exp *zomepirac/

57. flosulide.ti,ab.

58. iguratimod.ti,ab.

59. lumiracoxib.ti,ab.

60. meloxicam.ti,ab.

61. nimesulide.ti,ab.

62. exp *nonsteroid antiinflammatory agent/

63. nsaid*.ti,ab.

64. tiaprofenic acid.ti,ab.

65. aspirin.ti,ab.

66. exp *beta adrenergic receptor blocking agent/

67. exp *bisoprolol/ or exp *bisoprolol fumarate/ or exp *bisoprolol fumarate plus
hydrochlorothiazide/ or exp *carvedilol/ or exp *metoprolol/ or exp*metoprolol fumarate/ or
exp *metoprolol succinate/ or exp *metoprolol tartrate/ or exp *nebivolol/

68. (propranolol or angilol or angilol or inderal-la or half-inderal or inderal or bedranol or prograne
or slo-pro or acebutolol or sectral or atenolol or tenormin or bisoprolol or cardicor or emcor or
carvedilol or eucardic or celiprolol or celectol or co-tenidone or tenoret or tenoretic or esmolol
or brevibloc or labetalol or trandate or metoprolol or betaloc or lopresor or nadolol or corgard
or nebivolol or nebilet or hypoloc or oxprenolol or trasicor or slow-trasicor or pindolol or
visken or sotalol or beta-cardone or sotacor or timolol or betim).ti,ab.

69. (beta adj3 block*).ti,ab.

70. (b adj3 block*).ti,ab.

71. (beta adj2 antagonist*).ti,ab.

72. ((beta-adrenoceptor or b-adrenoceptor or beta-adrenergic) adj3 (blockade or blocker* or
blocking or antagonist*)).ti,ab.

73. or/1-72

74. exp *anamnesis/

75. (histories or history).ti,ab.

76. exp *questionnaire/

77. question*.ti,ab.

78. exp *drug hypersensitivity/

79. ((drug or medication* or medicine*) adj2 (allerg* or hypersensitivity or sensitivity or
intolerance)).ti,ab.

80. (symptom or symptoms).ti,ab.

81. exp *breathing disorder/

82. exp *coughing/

83. or/74-82

84. 73 and 83

Cochrane search terms

#1. ((anti inflamm* or antiinflamm?* or anti-inflamm*) near/2 (non- steroid* or nonsteroid* or
non-steroid*)):ti,ab,kw

#2. ((cox2 or cox-2 or coxii or cox-ii) near/2 (inhibitor*)):ti,ab,kw

#3. ((cyclooxygenase-2 or cyclooxygenase?2 or cyclooxygenase 2) near/2 (inhibitor*)):ti,ab,kw

#4. ((cyclo-oxygenase2 or cyclo-oxygenase-2 or cyclooxygenase-2 or cyclooxygenase2) near/2
(inhibitor*)):ti,ab,kw

#5. ((cyclooxygenase-ii or cyclooxygenaseii) near/2 (inhibitor*)):ti,ab,kw

#6. ((cyclo-oxygenase-ii or cyclo-oxygenaseii or cyclooxygenase-ii or cyclooxygenaseii) near/2
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(inhibitor*)):ti,ab,kw

#7.

(aceclofenac or arcoxia or aspirin or azapropazone or benoxaprofen or carprofen or celebrex
or celecoxib or cimicoxib or coxib* or deracoxib or dexketoprofen or diclofenac or diflunisal or
eccoxolac or etodolac or etoricoxib or fenbufen or fenoprofen or flosulide or flurbiprofen or
ibuprofen or ibuprufen or iguratimod or indometacin or indomethacin or isoxicam or
ketoprofen or lodine or lornoxicam or lumiracoxib or meclofenam* or mefenamic acid or
meloxicam or mobic or nabumetone or naproxen or niflumic acid or nimesulide or nsaid* or
osmosin or parecoxib or piroxicam or prexige or proquazone or sulindac or tenoxicam or
tiaprofenic acid or tilmacoxib or tolmetin or zomepirac):ti,ab,kw

#8.

(propranolol or angilol or angilol or inderal-la or half-inderal or inderal or bedranol or prograne
or slo-pro or acebutolol or sectral or atenolol or tenormin or bisoprolol or cardicor or emcor or
carvedilol or eucardic or celiprolol or celectol or co-tenidone or tenoret or tenoretic or esmolol
or brevibloc or labetalol or trandate or metoprolol or betaloc or lopresor or nadolol or corgard
or nebivolol or nebilet or hypoloc or oxprenolol or trasicor or slow-trasicor or pindolol or
visken or sotalol or beta-cardone or sotacor or timolol or betim):ti,ab,kw

#9.

(beta or b) near/3 (block* or antagonist*):ti,ab,kw

#10.

((beta-adrenoceptor or b-adrenoceptor or beta-adrenergic) near/3 (blockade or blocker*or
blocking or antagonist*)):ti,ab,kw

#11.

{or #1-#10}

#12.

(histories or history or question*):ti,ab,kw

#13.

((drug or medication* or medicine*) near/2 (allerg* or hypersensitivity or sensitivity or
intolerance)):ti,ab,kw

#14.

(symptom or symptoms):ti,ab,kw

#15.

{or #12-#14}

#16.

#11 and #15

Occupational asthma

10.In adults under investigation for occupational asthma, what is the diagnostic accuracy for case
identification, of asking whether their symptoms are better away from work?

Search constructed by combining the columns in the following table using the AND Boolean operator.
Exclusion filter applied using NOT Boolean operator.

Intervention or Date parameters

Population exposure Comparison Study design filter and other limits

Adults under Symptom history n/a The following filters See Table 24

investigation for were used in Medline English only

occupational and Embase only: Badlucien e

asthma DIAG1, OBS, RCT, SR applied in
Medline and
Embase

Medline search terms

asthma, occupational/

((occupation* or work* or job* or employ*) adj2 asthma*).ti,ab

or/1-2

*occupational diseases/

exp asthma/

4 and 5

3or6

medical history taking/

O IR N | R W IN =

(histories or history).ti,ab.
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10. questionnaires/

11. question*.ti,ab.

12. (holiday* or weekend* or vacation*).ti,ab.

13. ((away or absent* or leave*) adj3 (work* or job* or employ* or occupation*)).ti,ab.
14. or/8-13

15. 7 and 14

Embase search terms

1. ((occupation* or work* or job* or employ*) adj2 asthma*).ti,ab.
2. *occupational asthma/

3. or/1-2

4, *occupational disease/

5. exp *asthma/

6. 4and5

7. 3orb

8. exp *anamnesis/

9. (histories or history).ti,ab.

10. exp *questionnaire/

11. guestion*.ti,ab.

12. (holiday* or weekend* or vacation*).ti,ab.

13. ((away or absent* or leave*) adj3 (work* or job* or employ* or occupation*)).ti,ab.
14. or/8-13

15. 7 and 14

Cochrane search terms

#1. ((occupation* or work* or job* or employ*) near/2 asthma*):ti,ab,kw

#2. (histories or history or question* or holiday* or weekend* or vacation*):ti,ab,kw

#3. ((away or absent* or leave*) near/3 (work* or job* or employ* or occupation*)):ti,ab,kw
#4. #2 or #3

#5. #1 and #4

Spirometry/flow volume loop measures

11.In people under investigation for asthma, what is the diagnostic test accuracy and cost-
effectiveness of spirometry / flow volume loop measures?

Search constructed by combining the columns in the following table using the AND Boolean operator.
Exclusion filter applied using NOT Boolean operator.

Intervention or Date parameters
Population exposure Comparison Study design filter and other limits
People of all Spirometry / flow n/a The following filter was See Table 24
ages with volume loop used in all databases: English only
asthma or measures DIAG1 Balucien e
suspected applied in
asthma Medline and

Embase

Medline search terms

1. vital capacity/
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forced expiratory volume/

(FEV1 or FEV 1 or FVC).ti,ab.

(flow volume adj (loop* or curve* or graph*)).ti,ab.

(forced expiratory volume* adj6 ("1" or one)).ti,ab.

((force* or time*) adj vital capacit*).ti,ab.

spirometry.ti.

® N U R W

or/1-7

Embase search terms

1.

vital capacity/

forced expiratory volume/

lung flow volume curve/

(FEV1 or FEV 1 or FVC).ti,ab.

(flow volume adj (loop* or curve* or graph*)).ti,ab.

(forced expiratory volume* adj6 ("1" or one)).ti,ab.

((force* or time*) adj vital capacit*).ti,ab.

spirometry.ti.

O |0 N | s W

or/1-8

Cochrane search terms

#1. MeSH descriptor: [Vital Capacity] this term only

#2. MeSH descriptor: [Forced Expiratory Volume] this term only
#3. (FEV1 or "FEV 1" or FVC):ti,ab

#4. (flow volume near/2 (loop* or curve* or graph*)):ti,ab

#5. (forced expiratory volume* near/6 ("1" or one)):ti,ab

#6. ((force* or time*) near/2 vital capacit*):ti,ab

#7. spirometry:ti

#8. {or #1-#7}

Bronchodilator response

12.In people under investigation for asthma, what is the diagnostic test accuracy and cost-

effectiveness of bronchodilator response (using PEF or FEV1)?

Search constructed by combining the columns in the following table using the AND Boolean operator.
Exclusion filter applied using NOT Boolean operator.

Population

People of all
ages with
asthma or
suspected
asthma

Intervention or

exposure Comparison Study design filter
Bronchodilator n/a The following filter was
response used in Medline and

Cochrane:
DIAG1

The following filter was
used in Medline only:

DIAG2

Medline search terms

Date parameters
and other limits
See Table 24
English only

Exclusion filter
applied in
Medline and
Embase

1. exp bronchodilator agents/du
2. bronchoreversibility.ti,ab.
3. ((bronchodilator* or bronchial dilat* or broncholytic*) adj3 (test* or revers* or respons* or

© NICE 2017. All rights reserved. Subject to Notice of rights.

128



Asthma
Literature search strategies

respond*)).ti,ab.
4. (BDR or BDT).ti,ab.
or/1-4

Embase search terms

1. bronchoreversibility.ti,ab.

2. ((bronchodilator* or bronchial dilat* or broncholytic*) adj3 (test* or revers* or respons* or
respond*)).ti,ab.

3. (BDR or BDT).ti,ab.

4. bronchoreversibility.ti,ab.

5. or/1-4

6. exp "sensitivity and specificity"/

7. (sensitivity or specificity).ti,ab.

8. ((pre test or pretest or post test) adj probability).ti,ab.

9. (predictive value* or PPV or NPV).ti,ab.

10. likelihood ratio*.ti,ab.

11. (ROC curve* or AUC).ti,ab.

12. (diagnos* adj2 (performance* or accurac* or utilit* or value* or efficien* or
effectiveness)).ti,ab.

13. diagnostic accuracy/

14. diagnostic test accuracy study/

15. gold standard.ab.

16. sensitiv¥.mp.

17. diagnos*.mp.

18. di.fs.

19. or/6-18

20. 5and 19

21. exp *bronchodilating agent/

22. or/6-15

23. 21 and 22

24. 20 or 23

Cochrane search terms

#1. ((bronchodilator* or bronchial dilat* or broncholytic*) near/3 (test* or revers* or respons* or
respond*)):ti,ab,kw

#2. bronchoreversibility:ti,ab,kw

#3. (BDR or BDT):ti,ab,kw

#4. MeSH descriptor: [Bronchodilator Agents] explode all trees and with qualifiers: [Diagnostic use
-DU]

#5. {or #1-#4}

F.3.8 Peak expiratory flow

13.In people under investigation for asthma, what is the diagnostic test accuracy and cost-
effectiveness of peak expiratory flow (PEF) variability?

Search constructed by combining the columns in the following table using the AND Boolean operator.
Exclusion filter applied using NOT Boolean operator.

© NICE 2017. All rights reserved. Subject to Notice of rights.
129



F.3.9

Asthma
Literature search strategies

Intervention or Date parameters
Population exposure Comparison Study design filter and other limits
People of all Peak expiratory n/a The following filter was See Table 24
ages with flow (PEF) used in all databases: English only
asthma or variability DIAG1 Salveien fhe
suspected The following filter was applied in
asthma used in Medline and Medline and
Embase only: Embase
DIAG2
Medline search terms
1. PEFV.ti,ab.
2. ((diurnal* or circadian or variation* or variability or fluctuat* or alter* or increas* or decreas*

or chang*) adj3 (PEF or PEFR or PFR or peak expiratory flow* or peak flow*)).ti,ab.

peak expiratory flow rate/

3and 4
lor2or5

3
4, exp circadian rhythm/
5
6

Embase search terms

1. PEFV.ti,ab.

2. ((diurnal* or circadian or variation* or variability or fluctuat* or alter* or increas* or decreas*
or chang*) adj3 (PEF or PEFR or PFR or peak expiratory flow* or peak flow*)).ti,ab.

peak expiratory flow/

3and 4
lor2or5

3
4, circadian rhythm/
5
6

Cochrane search terms
#1. pefv:ti,ab,kw

#2. ((diurnal* or circadian or variation* or variability or fluctuat* or alter* or increas* or decreas*
or chang*) near/3 (PEFR or PFR or peak expiratory flow* or peak flow*)):ti,ab,kw

#3. {or #1-#2}

Skin prick test

14.In people under investigation for asthma, what is the diagnostic test accuracy and cost-
effectiveness of skin prick tests?

Search constructed by combining the columns in the following table using the AND Boolean operator.
Exclusion filter applied using NOT Boolean operator.

Intervention or Date parameters
Population exposure Comparison Study design filter and other limits
People of all Skin prick test n/a The following filter was See Table 24
ages with used in Medline and English only
asthma or Embase only: Sealvchan e
suspected DIAG1 applied in
asthma Medline and

Embase

Medline search terms
1. ((dust or housedust) adj mite*).ti,ab.
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2. (dermatophagoides or euroglyphus).ti,ab.
3. pyroglyphidae/

4, (cat or cats or feline*).ti,ab.
5. cats/

6. (dog or dogs or canine*).ti,ab.
7. dogs/

8. pollen*.ti,ab.

9, pollen/

10. exp aspergillus/

11. aspergillus.ti,ab.

12. alternaria/

13. alternaria.ti,ab.

14, cladosporium/

15. cladosporium.ti,ab.

16. ((air* or aero*) adj allergen*).ti,ab.
17. aeroallergen*.ti,ab.

18. or/1-17

19. exp skin tests/

20. skin prick*.ti,ab.

21. skin scratch*.ti,ab.

22. prick* test*.ti,ab.

23. scratch* test*.ti,ab.

24. skin test*.ti,ab.

25. or/19-24

26. 18 and 25

Embase search terms

1. ((dust or housedust) adj mite*).ti,ab.
2. (dermatophagoides or euroglyphus).ti,ab.
3. (cat or cats or feline*).ti,ab.

4, (dog or dogs or canine*).ti,ab.

5. pollen*.ti,ab.

6. aspergillus.ti,ab.

7. alternaria.ti,ab.

8. cladosporium.ti,ab.

9. exp *dermatophagoides/

10. *cat/

11. *dog/

12. *grass pollen/

13. *pollen/

14. exp *aspergillus/

15. exp *alternaria/

16. exp *cladosporium/

17. ((air* or aero*) adj allergen*).ti,ab.
18. aeroallergen®.ti,ab.
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19. or/1-18

20. exp *skin test/

21. skin prick*.ti,ab.
22. skin scratch*.ti,ab.
23. prick* test*.ti,ab.
24. scratch* test*.ti,ab.
25. skin test*.ti,ab.

26. or/20-25

27. 19 and 26

Cochrane search terms

#1. (skin prick* or skin scratch* or prick* test* or scratch* test® or skin test*):ti,ab,kw
#2. ((dust or housedust) near/1 mite*):ti,ab,kw
#3. (dermatophagoides or euroglyphus or cat or cats or feline* or dog or dogs or canine* or pollen
or aspergillus or alternaria or cladosporium or pyroglyphidae):ti,ab,kw
#4. ((air* or aero*) near/1 allergen*):ti,ab
#5. aeroallergen*:ti,ab
#6. {or #2-#5}
#7. #1 and #6
IgE

15.In people under investigation for asthma, what is the diagnostic test accuracy and cost-
effectiveness of total and specific serum IgE measures?

Search constructed by combining the columns in the following table using the AND Boolean operator.
Exclusion filter applied using NOT Boolean operator.

Population

People of all
ages with
asthma or
suspected
asthma

Intervention or Date parameters
exposure Comparison Study design filter and other limits
Serum IgE n/a The following filters See Table 24
were used in Medline English only
and Embase only: Exclusion filter
Medline and
Embase

Medline and Embase search terms

*radioallergosorbent test/

(RAST or radioallergosorbent).ti.

*immunoglobulin E/

(immunoglobulin E or IgE).ti.

R el Rl R

or/1-4

Cochrane search terms

#. |

(immunoglobulin E or IgE or RAST or radioallergosorbent):ti,kw

FeNO

16.In people under investigation for asthma, what is the diagnostic test accuracy and cost-
effectiveness of fractional exhaled nitric oxide (FeNO) measures?
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Search constructed by combining the columns in the following table using the AND Boolean operator.

Exclusion filter applied using NOT Boolean operator.
Intervention or

Population exposure Comparison Study design filter
People of all Fractional exhaled n/a The following filter was
ages with nitric oxide (FeNO) used in Medline and
asthma or Embase only:
suspected DIAG1

asthma

Medline search terms

Date parameters
and other limits
See Table 24
English only
Exclusion filter
applied in
Medline and
Embase

FeNO.ti,ab.

((Fe or exhal* or fraction*) adj2 (NO or nitric or nitrogen)).ti,ab.

or/1-2

nitric oxide/

biological markers/

breath tests/

exhalation/

or/5-7

O IR N | s WIN e

4 and 8

,_\
©

3or9

Embase search terms

1. FeNO.ti,ab.

((Fe or exhal* or fraction*) adj2 (NO or nitric or nitrogen)).ti,ab.

or/1-2

*nitric oxide/

*breath analysis/

*expired air/

*biological marker/

*exhalation/

O N | ks WwIN

or/5-8

,_\
©

4and9

11. 3o0ri0

Cochrane search terms

#1. FeNO:ti,ab,kw

#2. ((Fe or exhal* or fraction*) near/2 (NO or nitric or nitrogen)):ti,ab,kw
#3. ((NO or nitric or nitrogen) near/2 (marker* or biomarker* or breath* or
#4. {or #1-#3}

#5. test* or exhal* or expir*)):ti,ab,kw

#6. MeSH descriptor: [Nitric Oxide] explode all trees

#7. MeSH descriptor: [Biological Markers] explode all trees

#8. MeSH descriptor: [Breath Tests] explode all trees

#9. MeSH descriptor: [Exhalation] explode all trees

#10. {or #6-#9}

#11. #5 and #10
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#12. #4 or #11

Peripheral blood eosinophil count

17.In people under investigation for asthma, what is the diagnostic test accuracy and cost-
effectiveness of eosinophil blood count measures?

Search constructed by combining the columns in the following table using the AND Boolean operator.
Exclusion filter applied using NOT Boolean operator.

Intervention or Date parameters
Population exposure Comparison Study design filter and other limits
People of all Eosinophil blood n/a The following filter was See Table 24
ages with count measures used in Medline and English only
asthma or Embase only: Exclusion filter
suspected DIAG1 applied in
asthma Medline and

Embase

Medline search terms

*eosinophils/

1
2 *eosinophilia/

3. (blood* adj2 (eosinophil* or acidophil*)).ti,ab.
4 or/1-3

Embase search terms

1. *eosinophil/

2 *eosinophil count/

3 *eosinophilia/

4, (blood* adj2 (eosinophil* or acidophil*)).ti,ab.
5 or/1-4

Cochrane search terms

#1. eosinophil*:kw
#2. (blood* near/2 (eosinophil* or acidophil*)):ti,ab
#3. {or #1-#2}

Bronchial challenge test: histamine, methacholine, mannitol

Searches for the following two questions were run as one search:

18.In people under investigation for asthma, what is the diagnostic test accuracy and cost-
effectiveness of airway hyper-reactivity (non-specific bronchial challenge) with histamine and
methacholine?

19.In people under investigation for asthma, what is the diagnostic test accuracy and cost-
effectiveness of airway hyper-reactivity (non-specific bronchial challenge) with mannitol?

Search constructed by combining the columns in the following table using the AND Boolean operator.
Exclusion filter applied using NOT Boolean operator.

Intervention or Date parameters
Population exposure Comparison Study design filter and other limits
People of all Bronchial challenge n/a The following filter was See Table 24
ages with tests using used in all databases: English only
asthma or histamine and DIAG1 Balucien e
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Population

suspected
asthma

Intervention or

exposure Comparison Study design filter
methacholine or

mannitol

Medline search terms

Date parameters
and other limits
applied in
Medline and
Embase

exp mannitol/

exp histamine/

methacholine chloride/

(mannitol* or histamine* or methacholine*).ti,ab.

or/1-4

bronchial provocation tests/

(inhalation or provocation or provoke* or challenge*).ti,ab.

(hyperresponsiv* or hyperreactiv*).ti,ab.

R R e E R e R R

bronchial hyperreactivity/

=
©

or/6-9

11.

5and 10

Embase search terms

1.

mannitol/

histamine/

methacholine/

(mannitol* or histamine* or methcholine*).ti,ab.

or/1-4

inhalation test/

provocation test/

bronchus hyperreactivity/

O o N ks wIN

(inhalation or provocation or provoke* or challenge*).ti,ab.

,_\
©

(hyperresponsiv* or hyperreactiv*).ti,ab.

[y
=

or/6-10

12.

5and 11

Cochrane search terms

#1. MeSH descriptor: [Mannitol] explode all trees

#2. MeSH descriptor: [Histamine] explode all trees

#3. MeSH descriptor: [Methacholine Chloride] explode all trees
#a. (mannitol or histamine or methacholine):ti,ab

#5. {or #1-#4}

#6. MeSH descriptor: [Bronchial Provocation Tests] explode all trees
#7. MeSH descriptor: [Bronchial Hyperreactivity] explode all trees
#8. (inhalation or provocation or provoke* or challenge*):ti,ab
#9. (hyperresponsiv* or hyperreactiv*):ti,ab

#10. {or #6-#9}

#11. 5and 10
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Bronchial challenge test: exercise

20.In people under investigation for asthma, what is the diagnostic accuracy of bronchoconstriction

in response to an exercise challenge?

Search constructed by combining the columns in the following table using the AND Boolean operator.

Exclusion filter applied using NOT Boolean operator.
Intervention or

Population exposure Comparison Study design filter
People of all Clinical history of n/a The following filter was
ages with symptoms in used in all databases:
asthma or response to DIAG1

suspected exercise

asthma

Medline search terms

Date parameters
and other limits
See Table 24
English only
Exclusion filter
applied in
Medline and
Embase

exp exercise/

exp sports/

(exercise* or sport*).ti,ab.

(physical* adj (train* or exert* or activit*)).ti,ab.

or/1-4

medical history taking/

(histories or history).ti,ab.

exp questionnaires/

O R N | Uk WIN e

question*.ti,ab.

=
©

exp "signs and symptoms, respiratory"/

=
[y

(symptom or symptoms).ti,ab.

[N
N

or/6-11

13. 5and 12

Embase search terms

1. exp *exercise/

exp *sport/

(exercise* or sport*).ti,ab.

(physical* adj (train* or exert* or activit*)).ti,ab.

or/1-4

exp *anamnesis/

(histories or history).ti,ab.

exp *questionnaire/

O R N | s WwIN

question*.ti,ab.

=
©

(symptom or symptoms).ti,ab.

=
=

exp *breathing disorder/

[EnY
N

exp *coughing/

H
w

or/6-12

14. 5and 13

Cochrane search terms

#1. (exercise* or sport*):ti,ab,kw
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#2. (physical* near/1 (train* or exert* or activit*)):ti,ab,kw
#3. {or #1-#2}

#4. (histories or history or question*):ti,ab,kw

#5. (symptom or symptoms):ti,ab,kw

#6. #4 or #5

#7. #3 and #6

Questionnaires

21.In people with asthma, what is the clinical and cost-effectiveness of using symptom scores/diaries
or validated questionnaires measuring symptom control (e.g. ACT, ACQ, cACT, RCP 3 questions)
and/or health related quality of life (e.g. AQLQ, pAQLQ) to monitor asthma?

Search constructed by combining the columns in the following table using the AND Boolean operator.
Exclusion filter applied using NOT Boolean operator.

Intervention or Date parameters
Population exposure Comparison Study design filter and other limits
People of all Validated n/a The following filters See Table 24
ages with questionnaires were used in Medline English only
asthma or and Embase only: Bluchen A
suspected OBS, RCT, VAL applied in
asthma Medline and
Embase
Medline search terms
1. (diary or diaries).ti,ab.
2. (symptom* adj2 scor*).ti,ab.
3. or/1-2
4, (measur* or assess* or monitor* or evaluat*).ti,ab.
5. 3and 4
6. (CACT or ACQ 6 or ACQ 7 or ACQ6 or ACQ7 or PACQ or RCP-3 or RCP3 or PAQLQ or AQLQ or
PACQLQ).ti,ab.
7. asthma control test*.ti,ab.
asthma control questionnaire*.ti,ab.
(rcp3 question* or rcp 3 question* or rcp three question® or royal college of physician*3
question* or royal college of physician* three question*).ti,ab.
10. asthma quality of life questionnaire*.ti,ab.
11. ((p?ediatric or caregiver* or care giver* or carer*) adj3 quality of life questionnaire*).ti,ab.
12. or/6-11
13. 5o0r12
Embase search terms
1. (diary or diaries).ti,ab.
2. (symptom* adj2 scor*).ti,ab.
3. or/1-2
4, (measur* or assess* or monitor* or evaluat*).ti,ab.
5. 3and 4
6. (CACT or ACQ 6 or ACQ 7 or ACQ6 or ACQ7 or PACQ or RCP-3 or RCP3 or PAQLQ or AQLQ or
PACQLQ).ti,ab.
7. asthma control test*.ti,ab.
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asthma control questionnaire*.ti,ab.

9. (rcp3 question*® or rcp 3 question* or rcp three question* or royal college of physician*3
question* or royal college of physician* three question*).ti,ab.
10. asthma quality of life questionnaire*.ti,ab.
11. ((p?ediatric or caregiver® or care giver* or carer*) adj3 quality of life questionnaire*).ti,ab.
12. or/6-11
13. 5o0r12
Cochrane search terms

#1.

(diary or diaries):ti,ab

#2. (symptom* near/2 scor*):ti,ab

#3. {or #1-#2}

#4. (measur* or assess* or monitor* or evaluat*):ti,ab

#5. #3 and #4

#6. (CACT or ACQ 6 or ACQ 7 or ACQ6 or ACQ7 or PACQ or RCP-3 or RCP3 or PAQLQ or AQLQ or
PACQLQ):ti,ab

#7. asthma control test*:ti,ab

#8. asthma control questionnaire*:ti,ab

#9. (rcp3 question™® or rcp 3 question® or rcp three question* or royal college of physician*3
question* or royal college of physician* three question*):ti,ab

#10. asthma quality of life questionnaire*:ti,ab

#11. ((p?ediatric or caregiver* or care giver* or carer*) near/3 "quality of life questionnaire*"):ti,ab

#12. {or #6-#11}

#13. #5 or #12

Lung functions tests

22.In people with asthma, what is the clinical and cost-effectiveness of using measures of pulmonary
function assessing asthma control (for example, spirometry and peak expiratory flow) to monitor

asthma?

Search constructed by combining the columns in the following table using the AND Boolean operator.
Exclusion filter applied using NOT Boolean operator.

Intervention or Date parameters
Population exposure Comparison Study design filter and other limits
People of all Lung function tests n/a The following filter was See Table 24
ages with used in Medline and English only
asthma or Embase only: Badlucien e
suspected RCT applied in
asthma Medline and
Embase
Medline search terms
1. vital capacity/
2. forced expiratory volume/
3. (FEV1 or FEV 1 or FVC).ti,ab.
4, (flow volume adj (loop* or curve* or graph*)).ti,ab.
5. (forced expiratory volume* adj6 ("1" or one)).ti,ab.
6. ((force* or time*) adj vital capacit*).ti,ab.
7. spirometry.ti.

© NICE 2017. All rights reserved. Subject to Notice of rights.

138



Asthma
Literature search strategies

or/1-7
9. PEFV.ti,ab.
10. (PEF or PEFR or PFR or peak expiratory flow* or peak flow*).ti,ab.
11. peak expiratory flow rate/
12. or/9-11
13. 8ori2
14. monitoring, physiologic/
15. monitor¥*.ti,ab.
16. self care/
17. plan*.ti,ab.
18. or/14-17
19. 13 and 18

Embase search terms

1. vital capacity/

2. forced expiratory volume/

3. lung flow volume curve/

4. (FEV1 or FEV 1 or FVC).ti,ab.

5. (flow volume adj (loop* or curve* or graph*)).ti,ab.
6. (forced expiratory volume* adj6 ("1" or one)).ti,ab.
7. ((force* or time*) adj vital capacit*).ti,ab.

8. spirometry.ti.

9. or/1-8

10. PEFV.ti,ab.

11. (PEF or PEFR or PFR or peak expiratory flow* or peak flow*).ti,ab.
12. peak expiratory flow/

13. or/10-12

14. (monitor* or plan*).ti,ab.

15. exp monitoring/

16. self care/

17. or/14-16

18. 9o0r13

19. 17 and 18

Cochrane search terms

#1. MeSH descriptor: [Vital Capacity] this term only

#2. MeSH descriptor: [Forced Expiratory Volume] this term only
#3. (FEV1 or "FEV 1" or FVC):ti,ab

#4. (flow volume near/2 (loop* or curve* or graph*)):ti,ab

#5. (forced expiratory volume* near/6 ("1" or one)):ti,ab

#6. ((force* or time*) near/2 vital capacit*):ti,ab

#7. spirometry:ti

#8. {or #1-#7}

#9. PEFV:ti,ab

#10. (PEF or PEFR or PFR or peak expiratory flow* or peak flow*):ti,ab,kw
#11. #9 or #10
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#12. #8 or #11

#13. (monitor* or plan*):ti,ab,kw

#14. MeSH descriptor: [Self Care] explode all trees
#15. #13 or #14

#16. #12 and #15

FeNO (monitoring)

For search terms see F.3.11

23.In people with asthma, what is the clinical and cost-effectiveness of using fractional exhaled nitric
oxide (FeNO) measures for monitoring asthma control?

Search constructed by combining the columns in the following table using the AND Boolean operator.
Exclusion filter applied using NOT Boolean operator.

People of all Fractional exhaled The following filters See Table 24
ages with nitric oxide (FeNO) were used in Medline English only
asthma or and Embase only: Exclusion filter
suspected OBS, RCT, SR applied in
asthma Medline and
Embase

Peripheral blood eosinophil count (monitoring)

For search terms see F.3.12

24.In people with asthma, what is the clinical and cost-effectiveness of using the peripheral blood
eosinophil count for monitoring asthma control?

Search constructed by combining the columns in the following table using the AND Boolean operator.
Exclusion filter applied using NOT Boolean operator.

People of all Eosinophil blood The following filters See Table 24
ages with count measures were used in Medline English only
asthma or and Embase only: Exclusion filter
suspected OBS, RCT applied in
asthma Medline and
Embase

Airway hyper-reactivity measures

For search terms see F.3.13

25.In people with asthma, what is the clinical and cost-effectiveness of using indirect challenge tests
with mannitol or direct challenge tests with histamine or methacholine for monitoring asthma
control?

Search constructed by combining the columns in the following table using the AND Boolean operator.
Exclusion filter applied using NOT Boolean operator.

People of all Bronchial challenge The following filter was See Table 24
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Intervention or Date parameters
Population exposure Comparison Study design filter and other limits
ages with tests using used in Medline and English only
asthma or histamine and Embase only: Exclusion filter
suspected methacholine or RCT applied in
asthma mannitol Medline and
Embase

F.3.20 Adherence to treatment

26.In people with asthma, what is the clinical and cost-effectiveness of monitoring adherence to
treatment?

Search constructed by combining the columns in the following table using the AND Boolean operator.
Exclusion filter applied using NOT Boolean operator.

Intervention or Date parameters
Population exposure Comparison Study design filter and other limits
People of all Strategies to n/a The following filters See Table 24
ages with monitor or were used in Medline English only
asthma or interventions to and Embase only: Bluche A
suspected increase adherence OBS, RCT applied in
asthma Medline and

Embase

Medline search terms

1. (adheren* or complian* or concordan* or nonadheren* or noncomplian*).ti,ab.

2. exp patient compliance/

3. or/1-2

4. FeNO.ti,ab.

5. nitric oxide/

6. biological markers/

7. breath tests/

8. exhalation/

9. or/6-8

10. 5and9

11. ((Fe or exhal* or fraction*) adj2 (NO or nitric or nitrogen)).ti,ab.

12. 4orl0orll

13. prescription®.ti,ab.

14. exp pharmaceutical services/

15. or/13-14

16. ((electronic adj2 inhaler*) or smartinhaler* or smart inhaler*).ti,ab.

17. prednisolone.ti,ab.

18. theophylline.ti,ab.

19. (MARS or (medication adherence adj2 scale*)).ti,ab.

20. exp adrenal cortex hormones/

21. administration, inhalation/

22. 20and 21

23. (inhal* and (corticosteroid* or steroid* or corticoid* or glucocorticoid* or gluco-
cortico*)).ti,ab.
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24. 22 0r 23

25. or/12,15-19,24

26. exp monitoring, physiologic/
27. monitor¥*.ti,ab.

28. or/26-27

29. 25o0r 28

30. 3and 29

Embase search terms

1. (adheren* or complian* or concordan* or nonadheren* or noncomplian*).ti,ab.

2. exp *patient compliance/

3. or/1-2

4, FeNO.ti,ab.

5. ((Fe or exhal* or fraction*) adj2 (NO or nitric or nitrogen)).ti,ab.

6. *nitric oxide/

7. *preath analysis/

8. *expired air/

9. *biological marker/

10. *exhalation/

11. or/7-10

12. 6and 11

13. 4or5o0r12

14. prescription*.ti,ab.

15. *pharmacy/

16. *prescription/

17. ((electronic adj2 inhaler*) or smartinhaler* or smart inhaler*).ti,ab.

18. prednisolone.ti,ab.

19. theophylline.ti,ab.

20. *prednisolone/

21. *theophylline blood level/

22. (MARS or (medication adherence adj2 scale*)).ti,ab.

23. exp *corticosteroid/ih

24, (inhal* and (corticosteroid* or steroid* or corticoid* or glucocorticoid* or gluco-
cortico*)).ti,ab.

25. or/13-24

26. exp *monitoring/

27. monitor¥*.ti,ab.

28. or/26-27

29. 3 and (25 or 28)

Cochrane search terms

#1. (adheren* or complian* or concordan* or nonadheren* or noncomplian*):ti,ab
#2. [mh A"patient compliance"]

#3. {or #1-#2}

#a. FeNO:ti,ab

#5. ((Fe or exhal* or fraction*) near/2 (NO or nitric or nitrogen)):ti,ab
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Asthma
Literature sea

rch strategies

H#6. ((NO or nitric or nitrogen) near/2 (marker* or biomarker* or breath* or test* or exhal* or
expir*)):ti,ab

#7. [mh A"Nitric Oxide"]

#8. [mh ~"Biological Markers"]

#9. [mh A"Breath Tests"]

#10. [mh ~Exhalation]

#11. {or #8-#10}

#12. #7 and #11

#13. {or #4-#6, #12}

#14. prescription*:ti,ab

#15. [mh A"pharmaceutical services"]

#16. ((electronic near/2 inhaler*) or smartinhaler* or smart inhaler*):ti,ab

#17. prednisolone:ti,ab

#18. theophylline:ti,ab

#19. (MARS or medication adherence):ti,ab

#20. [mh A"adrenal cortex hormones"]

#21. [mh "administration, inhalation"]

#22. (inhal* and (corticosteroid* or steroid* or corticoid* or glucocorticoid* or gluco-
cortico*)):ti,ab

#23. #20 and #21

#24. {or #13-#19, #22-#23}

#25. [mh A"Monitoring, Physiologic"]

#26. monitor*:ti,ab

#27. {or #25-#36}

#28. #3 and (#24 or #27)

Inhaler technique

27.In people with asthma, what is the optimal frequency and method for monitoring inhaler
technique?

Search constructed by combining the columns in the following table using the AND Boolean operator.
Exclusion filter applied using NOT Boolean operator.

Intervention or Date parameters
Population exposure Comparison Study design filter and other limits
People of all Monitoring inhaler n/a The following filters See Table 24
ages with technique were used in Medline English only
asthma or and Embase only: St e
suspected OBS, RCT applied in
asthma Medline and
Embase
Medline search terms
1. ((nebuliser* or nebulizer* or vaporiser* or vaporizer* or atomiser* or atomizer* or inhal* or

aerosol* or device*) adj5 (technique* or competen* or efficien* or inefficien* or misuse* or
check* or correct* or incorrect* or evaluat* or adher*)).ti,ab.

Embase search terms

1.

((nebuliser* or nebulizer* or vaporiser* or vaporizer* or atomiser* or atomizer* or inhal* or
aerosol* or device*) adj5 (technique* or competen* or efficien* or inefficien* or misuse* or
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Literature search strategies

| check* or correct* or incorrect™ or evaluat* or adher*)).ti,ab.

Cochrane search terms

#1.

((nebuliser* or nebulizer* or vaporiser* or vaporizer* or atomiser* or atomizer* or inhal* or
aerosol* or device*) near/5 (technique* or competen* or efficien* or inefficien* or misuse* or
check* or correct® or incorrect® or evaluat* or adher*)):ti,ab

Tele-healthcare

Searches for the following question were undertaken by the Cochrane Airways Group using the
Cochrane Airways Group Specialised Register of trials. Full search methodology is provided in the

published Cochrane review.

1111

28.In people with asthma, what is the clinical and cost-effectiveness of tele-healthcare to monitor
asthma control?

Health economics search

Health economic reviews

Economic searches were conducted in Medline, Embase, HEED and CRD for NHS EED and HTA.

Intervention or Date parameters

Population exposure Comparison Study design filters and other limits

People of all n/a n/a The following filters Medline and

ages with were used in Medline Embase 2012-1

asthma or and Embase only: October 2014

suspected HE CRD EED and HTA

asthma All dates to 1
October 2014
English only

Medline and Embase search terms

4, exp asthma/
5. asthma*.ti.ab.
6. or/1-2

Cochrane search terms

#4. MeSH descriptor: [Asthma] explode all trees
#5. asthma*:ti,ab.
#6. {or #1-#2}

CRD search terms
#1. MeSH DESCRIPTOR Asthma EXPLODE ALL TREES
#H2. (asthma*)
#3. #1 OR #2

HEED search terms

B

‘ AX=asthma*

Quality of life reviews

Quality of life searches were conducted in Medline and Embase only
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People of all The following filters Medline 1948-
ages with were used in Medline 02/10/2014
asthma or and Embase only: Embase 1980—
suspected QoL 02/10/2014
asthma English only
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Appendix G: Clinical evidence tables

Table 25:

Reference

Choi et al.,
2007. Easy
diagnosis
of asthma:
computer-
assisted,
symptom-
based
diagnosis.
Journal of
Korean
Medical
Science:
22:832-
838.

REF ID:
CHOI2007

CHOI 20073%

Study type

Study type:
Diagnostic
cross
sectional
study

Hospital
outpatient
dept.

Country:
Korea

Recruitmen

t
Consecutiv
eor
random
patient
selection

Number of

patients

N =302

Adults

Inclusion

criteria:

e Respiratory
symptoms
such as
dyspnoea,
cough or
wheezing

Exclusion
criteria:

G.1 Signs and symptoms for diagnosis

Patient
characteristics

Male:Female

Index test(s) and reference standard +
target condition

Index test

127:175

Mean age:
Asthma: 46.8
(16.8)

Non-asthma:
47.8 (15.6)

Medications:
Not reported

Smokers:
Asthma:
36.7%

Non-asthma:
21.4%

Questionnaire consisting of 11
questions regarding symptoms within
1 year:

Q1 = Have you had wheezing
associated with dyspnoea? (score 2)
Provoking factors:

Nocturnal aggravation (score 1)

Cold air (score 1)

e Exercise (score 1)

e Upper respiratory infection (score 1)
e Smoke or air pollution (score 1)

e Concurrently with coughing (score 1)
Q2 = Have you had paroxysmal
coughing? (score 1)

Q3 = Have you had dyspnoea without
wheezing? (score 1)

Q4 = Have you had wheezing without
dyspnoea? (score 1)

Q5 = Have you had fluctuation of

Statistical measures and 2x2 tables

a) only sn/sp values reported, not number

of TN, FN, TP and FP.

Cut-off 23: Sn =92.4%; Sp = 3.3%
Cut-off >4: Sn = 85.2%; Sp = 25.0%
Cut-off >5: Sn = 74.3%; Sp = 47.8%
Cut-off 26: Sn = 59.5%; Sp = 66.3%
Cut-off 27: Sn = 40.0%; Sp = 83.7%
Cut-off >8: Sn = 21.4%; Sp = 89.1%
Cut-off 29: Sn = 14.3%; Sp = 95.7%
Cut-off 210: Sn = 8.6%; Sp = 96.7%
Cut-off 211: Sn = 4.3%; Sp = 98.9%

AUC total symptom score: 0.647 (0.033)

b) Ref Ref std Total
std + -

Index test + 86 71 157

Index test - 124 21 145

Total 210 92 302

Comments

Source of
Korea Asthma
Allergy
Foundation
Research Grant
and Korea
Health 21 R&D
Project,
Ministry of
Health
Limitations:

e No drop-outs

e Consecutive
or random
patient
selection not
mentioned

o time between
IT and RS
unclear but
same time
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Reference

Study type

not
reported

Number of
patients

Patient
characteristics

Index test(s) and reference standard +
target condition

exacerbation and improvement?
(score 2)

a) Total symptom score

b) Responded yes to Q1 (all provoking
factors)

c) Responded yes to Q2

d) Responded yes to Q3

e) Responded yes to Q4

f) Responded yes to Q5

Cut-off: various total symptom score
cut-off scores reported. ROC analysis
of total symptom scores. With an
increase in cut-off, sensitivity
decreased and specificity increased.
Cut-off value of 24 associated with
highest combination of sn and sp. Even
within a total symptom score of >4,
the sn/sp varied with the combination
of symptoms (reported in paper Table
6)

Reference standard

Physician Dx with objective test
(patients with an FEV1 >70% had MCT,
all other patients had BDR to short-
acting beta2-agonist). Definite Dx of
asthma made using test (MCh PC20
<16mg/ml or BDR FEV1 increase >12%
and 200ml)

Statistical measures and 2x2 tables

Sensitivity
Specificity
PPV / NPV

c) Ref
std +

Index test + 34

Index test - 176

Total 210

Sensitivity

Specificity

PPV / NPV

d) Ref std
+

Index 24

test +

Index 186

test -

Total 210

Sensitivity

Specificity

PPV / NPV

e) Ref std
+

Index 18

41.0%
22.8%
54.8% / 14.5%

Ref std Total
53 87
39 215
92 302
16.2%

42.4%

39.1% / 18.1%

Refstd - Total
27 51
65 251
92 302
11.4%

70.7%

47.1% / 25.9%
Refstd- Total

19 37

Comments

suggested

Additional data:

Symptoms and
provoking
factors with
high prevalence
in those Dx
with asthma:
wheezing with
dyspnoea
(86%);
nocturnal
aggrevation
(64%);
fluctuation
(64%); upper
respiratory
infection (50%);
cold air (44%);
exercise (40%).
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Reference

Study type

Number of
patients

Table 26: SCHLEICH 2012%34

Reference

Schleich
FN,
Asandei R,
Manise M,
Sele J,
Seidel L,
Louis R. Is
FENOS50

Study type

Study type:
Prospective
study

Data source:
Collected for
study

Number of patients

N=174

Inclusion criteria:

Patients referred to
chest physicians for
methacholine
challenge for asthma
diagnosis;

Patient
characteristics target condition

Index test(s) and reference standard +

Time between index test and
reference standard: unclear

Target condition

Asthma
Patient Index test(s) and reference
characteristics standard + target condition
Male: Female Index test
72:102 Questionnaire concerning

symptoms:

Mean (SD) age:  a) diurnal cough
41 (16) yrs b) nocturnal cough

c) diurnal wheezing
d) nocturnal wheezing
e) dyspnoea

Statistical measures and 2x2 tables Comments

test +

Index 192 73 265

test -

Total 210 92 302

Sensitivity 9.0%

Specificity 79.3%

f) Ref std Refstd- Total
+

Index 64 59 123

test +

Index 146 33 179

test -

Total 210 92 302

Sensitivity 30.5%

Specificity 35.9%

PPV / NPV 52.0% / 18.4%

Statistical measures and 2x2 tables Comments

a) Ref std Ref std
+ =

Index 54 68

test +

Index 28 24

test -

Total 82 92

Total Source of
funding:
Interuniversity

122 Attraction Poles
Project

52
Limitations:

174

$3|qe1 92UBPIAS [BDIUI]D

eWYISY



6vT
S1YB1 4O 9D110N 01 1991GNS "PAAIISAI SIYBL ||V LT0Z IDIN O

Reference

useful
diagnostic
toolin
suspected
asthma?
Internatio
nal
Journal of
Clinical
Practice.
2012;
66(2):158-
165.
(Guideline
Ref ID
SCHLEICH
2012)

Study type

Setting:
Department
of Pulmonary
Medicine

Country:
Belgium

Recruitment:
March 13,
2009 to
December
30, 2009

Number of patients

bronchodilator test
failed to show
reversible airway
obstruction or
baseline spirometry
normal

Exclusion criteria:
Patients already
receiving inhaled
corticosteroids

Patient
characteristics

Index test(s) and reference
standard + target condition

Reference standard

Methacholine challenge

Cut off PC20 <16mg/mL

Time between index test and
reference standard: same time

Target condition
Asthma (methacholine challenge
positive) vs. methacholine negative

FeNO levels: methacholine
challenge positive vs. methacholine
negative

Statistical measures and 2x2 tables

Sensitivity

Specificity

PPV / NPV

b) Ref std
+

Index 30

test +

Index 52

test -

Total 82

Sensitivity

Specificity

PPV / NPV

c) Ref std
+

Index 47

test +

Index 35

test -

Total 82

Sensitivity

Specificity

PPV / NPV

d) Ref std
+

Index 46

test +

Index 36

test -

Comments
65.9 Additional data:
26.1 None
443/ 46.2
Refstd Total
32 62
60 112
92 174
36.6
65.2
48.4 / 53.4
Refstd Total
35 82
57 92
92 174
57.3
62.0
57.3/62.0
Refstd Total
19 65
73 109
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Reference

Study type

Number of patients

Table 27: SCHNEIDER 2009A™"

Reference

Schneider
Aetal.
20009.
Diagnostic
accuracy
of
spirometr
yin
primary

Study type

Study type:
Cross-
sectional
study

Index test in

primary care,
14 GPsin 10

practices

Number of patients

N =219

Adults

Inclusion criteria:
e Visiting GP for the

first time with
complaints of
suggested

obstructive airway

disease (OAD).

Patient
characteristics

Patient
characteristics

Male: Female

Index test(s) and reference
standard + target condition

Index test(s) and reference
standard + target condition

Index test:

92:127

Mean (SD) age:

43.8 (15.6)

% of
symptomatic

Medical history taken with a
structured questionnaire:

a) ‘Do you sometimes suffer from
shortness of breath?’

b) ‘Have you suffered from
wheezing in your chest?’

c) ‘Do you often suffer from
cough?’

Statistical measures and 2x2 tables

Total 82
Sensitivity
Specificity
PPV / NPV

e) Ref std

+

Index 60
test +

Index 22
test -

Total 82
Sensitivity
Specificity
PPV / NPV

Statistical measures and 2x2 tables

a) Ref st
+

Index 55

test +

Index 35

test -

Total 90

Comments

92 174

56.1

79.3

70.8/67.0

Refstd Total

41 101

51 73

92 174

73.2

55.4

59.4/69.9
Comments

Ref st Total Source of

- funding:
Federal

80 135 ministry of
education and

49 84 research
(BMBF),

129 219 Germany.
Limitations:
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Reference

care. BMC
Pulmonar
y
Medicine:
9: 31.

REF ID:
SCHNEIDE
R2009A

Study type

Country:
Germany

Recruitment:

Consecutive
recruitment

Number of patients

e Symptoms such as
dyspnoea,
coughing, or
expectoration

Exclusion criteria:

e Previous Dx for
OAD

e Previous anti-
obstructive
medicine

e Contraindications
for BDR of
challenge testing
(untreated
hyperthyreosis,
unstable coronary
artery disease,
cardiac arrhythmia)

e Pregnancy

Patient
characteristics

patients with
positive/abnor
mal spirometry:
35.6%

Medications:
None prior to
spirometry at
GP. If necessary,
therapy
initiated by GP
for asthma or
COPD but
stopped 12
hours prior to
lung function
lab.

Index test(s) and reference
standard + target condition

d) ‘Do you often suffer from
expectoration?’

e) ‘Have you been woken up with a
feeling of tightness in your chest?’
f) ‘Have you been woken up by an
attack of shortness of breath?’

Reference standard

LUNG FUNCTION LAB: Dx by
pneumologist based on whole-
body plethysmography (FEV1/VC
<70% or FEV1 <80%) followed by
either BDR if obstruction is present
(FEV1 212% and >200ml) or
methacholine if obstruction is not
present (PC20 <16mg/ml or
extreme increase in airway
resistance accompanied by clinical
symptoms in two patients)

Time between index test and
reference standard: unclear

Target condition
OAD: Asthma or COPD

Statistical measures and 2x2 tables

Sensitivity

Specificity

PPV/NPV

b) Ref st
+

Index 47

test +

Index 43

test -

Total 90

Sensitivity

Specificity

PPV/NPV

c) Ref st
+

Index 39

test +

Index 51

test -

Total 90

Sensitivity

Specificity

PPV / NPV

d) Ref st

Comments

61.1

38.0 Additional data:

40.7/58.3 3 lost to follow-
up

Ref st Total

60 107

69 112

129 219

52.2

53.5

43.9/61.6

Ref st Total

87 126

42 93

129 219

43.3

32.6

31.0/45.2

Ref st Total
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Reference

Study type

Number of patients

Patient
characteristics

Index test(s) and reference
standard + target condition

Statistical measures and 2x2 tables

Index 22

test +

Index 68

test -

Total 90

Sensitivity

Specificity

PPV/NPV

e) Ref st
+

Index 27

test +

Index 63

test -

Total 90

Sensitivity

Specificity

PPV/NPV

f) Ref st
+

Index 27

test +

Index 63

test -

Total 90

Sensitivity

Specificity

Comments

52 74
77 145
129

24.4

59.7

29.7 /53.1

Ref st Total
22 49
107 170
129

30.0

82.9
55.1/62.9

Ref st Total
24 51
105 168
129

30.0

81.4
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Reference

Study type

Number of patients

Table 28: SCHNEIDER 201237

Reference

Antonius
Schneider,
Mehtap
Ay,
Bernhard
Faderl,
Klaus
Linde, and
Stefan
Wagenpfe
il.
Diagnostic
accuracy
of clinical
symptoms
in
obstructiv
e airway
diseases
varied
within
different
health
care
sectors.

Study type

Study type:
Cross-sectional
study

Setting:

3 parts
/settings:
1. GPs

2. Referral
practice
(pneumolog
ists)

e Hospital (Pts
in rehab
after long-
term
respiration,
or after
weaning
from
artificial
respiration,
or pts with
severe COPD

Number of patients

N = 778 adults

(GP: n=219;
pneumologists: n=259;
hospital: n=300).

Inclusion criteria:

1. GPs:

o first time visit with
complaints of

suggested OAD or
RAD

e symptoms for >2
months

2. Pneumologists:

e 1t visit for Dx work-
up to include or
exclude OAD or RAD

e Other criteria as for
GPs

3. Hospital

e Pts with suspected
OAD who were
hospitalised for the

Patient
characteristics

Patient
characteristics

Female

GP: 58%
Referral: 60%
Hospital: 36%

Mean age:
GP:43.8

Referral: 46.3
Hospital: 65.3

% of

symptomatic
patients Dx with
asthma:

GP: 90 (41%)
Referral: 84
(32%)
Hospital: 25
(8.3%)

Medications:
Not mentioned.

Index test(s) and reference
standard + target condition

Index test(s) and
reference standard +
target condition

Index test:

Medical history taken with
a structured
questionnaire:

a) Self-reported wheezing
b) Coughing

c) Dyspnoea attacks

d) Dyspnoea going upstairs
e) Dyspnoea when walking
f) Dyspnoea on minimal
exercise

g) Expectoration

h) Tightness of chest

Reference standard
Symptoms + LUNG
FUNCTION LAB: Dx by
pneumologist based on
whole-body
plethysmography
(FEV1/VC <70% or FEV1
<80%) followed by either
BDR if obstruction is

Statistical measures and 2x2 tables

PPV / NPV 52.9/62.5

Statistical measures and 2x2 tables

GP (sens/spec)

NOTE: some outcome data was previously
reported in Schneider 2009A.

a) Self-reported wheezing (52.2 / 53.1)

b) Coughing (43.8 / 31.5)

c) Dyspnoea attacks (40.0/78.4)

d) Dyspnoea going upstairs (47.1 / 49.6)
e) Dyspnoea when walking (4.8 /93.2)

f) Dyspnoea on minimal exercise (2.5 /94.1)
g) Expectoration (25.3 /58.7)

h) Tightness of chest (31.4 /82.7)

Pneumologists (sens/spec)

a) Self-reported wheezing (52.4 / 65.6)
b) Coughing (52.5/63.9)

c) Dyspnoea attacks (8.9 / 88.2)

d) Dyspnoea going upstairs (54.6 / 40.6)
e) Dyspnoea when walking (25.0/78.4)

f) Dyspnoea on minimal exercise (14.5 / 84.9)

g) Expectoration (40.0/74.1)
h) Tightness of chest (31.7 / 74.7)

Comments

Comments

Source of
funding:
Federal
ministry of
education
and research
(BMBF),
Germany.

Limitations:
Additional

data:
None.
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Reference

J.Clin.Epid
emiol. 65
(8):846-
854, 2012.

REF ID:
SCHNEIDE
R2012

Study type

needing
respiration
at home or
severe
asthma)

Country:
Germany
(multicentre)

Recruitment:

Consecutive
recruitment

Number of patients

first time.

Exclusion criteria:

1. GPs:
e Respiratory

infections in prior 6

wks

e Previous Dx of OAD.
2. Pneumologists:

e As above.
3. Hospital

e None reported.

Table 29: TOMITA 201373

Reference

Tomita et
al., 2013.
A scoring
algorithm
for
predicting
the
presence
of adult
asthma: a
prospectiv
e

Study type

Study type:
Cross-
sectional
study
Setting:
Outpatient
clinic,
University
Hospital
Country:
Japan

Number of patients

N =566
Adults
Inclusion criteria:

e Adult outpatients
with non-specific

repiratory
symptoms

including wheeze,

shortness of

breath, and cough.
Exclusion criteria:

Patient
characteristics

Patient
characteristics

Male: Female

Index test(s) and
reference standard +
target condition

present (FEV1>12% and
>200ml) or methacholine
if obstruction is not
present (PC20 <16mg/ml).
Most asthma pts were
identified by the BPT.

Statistical measures and 2x2 tables

Hospital (sens/spec)

a) Self-reported wheezing (76.0 / 33.6)
b) Coughing (48.0/51.8)

c) Dyspnoea attacks (32.0/ 81.6)

d) Dyspnoea going upstairs (88.0/6.7)

e) Dyspnoea when walking (36.0 /32.3)

Time between index test
and reference standard:
unclear

Target condition
OAD: Asthma or COPD

Index test(s) and reference
standard + target condition

Index test

221:345

Median (range)
age: 52 years
(18-88)

Medications:
Could be

Five additional questions at routine
interview, including:

a) ‘Have you ever had any
experiences of wheezing?’

b) ‘Did your symptoms occur in the
early morning or at night (diurnal
variation)?’

¢) ‘Have you had similar episodes
of respiratory symptoms (recurrent
episodes)?’

Statistical measures and 2x2 tables

a) Refst  Refst Total
+ =

Index 110 26 136

test +

Index 257 173 430

test -

Total 367 199 566

Comments

f) Dyspnoea on minimal exercise (32.0/42.9)
g) Expectoration (41.7 /51.1)
h) Tightness of chest (44.0 / 53.5)

Comments

Source of

funding:

None. None of
the authors had
a financial
relationship
with a
commercial
entity
Limitations:

e Time
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Reference

derivation
study.
Primary
care
respirator
y journal:
22:51-58

REF ID:
TOMITA20
13

Study type

Recruitment:

All eligible
patients
between Jan
2008 and
Sept 2011
(unclear)

Number of patients

e Abnormal x-ray
findings and other
causes

e Pregnant/
breastfeeding

e Current Dx of
pneumonia,
pneumothorax,
atelectasis,
pulmonary fibrotic
disease, chronic
bronchitis, other
lower respiratory
abnormality.

e Systemic or inhaled

CS, beta-blockers
or angiotensin

converting enzyme

inhibitors

e Symptoms of chest

pain or
haemosputum.

Patient
characteristics
started on ICS at
first visit before
MCT

Index test(s) and reference
standard + target condition

Reference standard

Relevant symptom history (all
patients) and BDR (FEV1 <200ml
and 12%) and/or BHR
(methacholine PC20 <8mg/ml)

NB. 64/367 patients Dx had
clinically Dx asthma (responsive to
ICS with neither BDR or BHR)

Time between index test and
reference standard: within 8 weeks

Target condition
Asthma

Statistical measures and 2x2 tables

Sensitivity
Specificity
PPV / NPV

b) Ref

std +

Index 198
test +

Index 169
test -

Total 367
Sensitivity
Specificity
PPV / NPV

c) Ref

std +

Index 107
test +

Index 260
test -

Total 367
Sensitivity
Specificity

30.0%
86.9%
80.9% / 40.2%

Ref std Total
62 260
137 306
199 566
54.0%

68.8%

76.2% [/ 44.8%

Ref std  Total
18 125
181 441
199 566
29.2%

91.0%

Comments

between
tests 8
weeks, but
could be
started on ICS
at first visit

e 813
consented
but only 566
performed
MCT (others
declined
participation
or no AHR)

Additional data:
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Reference Study type Number of patients Patient Index test(s) and reference Statistical measures and 2x2 tables Comments
characteristics standard + target condition
PPV / NPV 85.6% / 41.0%
Table 30: WEVERHESS 1999187
Reference  Study type Number of patients Patient Index test(s) and reference Statistical measures and 2x2 tables Comments
characteristics standard + target
condition
Wever- Study type: N = 188 (including Male: Female Index test a) Ref st + Ref st Total Source of
hessetal, |ongitudinal ~ aged 2-4yr subgroup  108:80 Symptoms (visit and - funding:
1999. prognostic only) questionnaire): Supported
Prognostl.c study Mean (SD) age:  a) cough Index 127 41 168 financially by
characften Inclusion criteria: 37(8.4) months  b) wheeze test + Stichting
:tsltcrfn(:a Setting: Aged 0-4 years with c) cough and wheeze Index 17 3 20 AstAmabes(';rudln
. . Outpatient symptoms that were .. d) shortness of breath test - (Eh AR R
diagnosis Ve of asth Medications at Limitations:
inearly ~ department,  SUBBESHIVEOTAStNMA jpivia) yigit. Total 144 44 188 Y
childhoog  Children’s - . o tandard Follow up at 2
in clinical  Hospital Exclusion criteria: 4;;-agon|s ° STELERCE Sancar . Sens / Spec 88.2%/6.8% years,
Exclusion criteria. 6, .
practice. Country: Symptoms that could  deptropine Dx taken from medical PPV/NPV 75.6% / 15.0% prognostic
o ained b ptrop notes at follow-up (2 years design
Act:zI Netherlands ehexp ained by 10%, later). Dx made by a
Paediatric  Recruitment: ©other respiratory anticholinergics diatrici i
G ECHUTNTTENTE paediatrician on clinical b Ref std + Refstd Total . )
a:88:827-  p||children  disorders, such as 3%, grounds, based on ) _ M
834. oy IETT respiratory syncytial antihistamines recurrence of symptoms Data provided
1991 to Jan virus bronchiolitis, 20%, anti- and need for and response Index 78 19 97 from children
REF ID: 1993 cystic fibrosis, gastro- inflammatory to therapy according to test + aged 0-1 year
WEVERHE oesophageal reflux 5%, antibiotics the guidelines for Incle 66 25 91 separately but
551999 49%. diagnosis of asthma in test - does not match
young children (follow up  Total 144 a4 188 protocol.
statement from the
International Paediatric S S 54.2% / 56.8%

Asthma Consensus Group).

PPV / NPV

80.4% / 27.5%
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Reference

Study type

Number of patients

Patient
characteristics

Index test(s) and reference
standard + target
condition

Time between index test
and reference standard:

2 years

Target condition

Statistical measures and 2x2 tables

c) Ref std +
Index 70

test +

Index 74

test -

Total 144

Sens / Spec

PPV / NPV

d) Ref std +
Index 109

test +

Index 35

test -

Total 144

Sens / Spec

PPV / NPV

Comments

Refstd Total

18 88
26 100
44 188

48.6% / 59.1%
79.5% / 26.0%

Refstd Total

21 130
23 58
44 188

75.7% [/ 52.3%
83.8% /39.7%

PROGNOSTIC DATA (multivariate):
Predictors of Asthma Dx 2 years later (n=188)

e Shortness of breath was a prognostic factor
(OR 3.10, 95% CI 1.49-6.47)

e Wheeze was not a prognostic factor
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G.2 History of atopic disorders

Table 31:

Reference

Cordiero
etal.,
2011.
Utility of
nitric
oxide for
the
diagnosis
of asthma
inan
allergy
clinic
populatio
n. Allergy
and
Asthma
Proceedin
gs: 32:
119-126.

REF ID:
CORDIERO
2011

CORDIERO 20113¢°

Study type

Study type:
Cross-
sectional
observationa
| study

General
outpatient
allergy clinic

Country:

The
Netherlands
Recruitment:
All from
January 2007
to
September
2007

Number of patients

N=114

Adults and
children/young
people

Inclusion criteria:

o New referrals to
outpatient allergy
clinic

e Symptoms of nasal
or ocular
complaints;
pulmonary
complaints; skin
complaints and
general
complaints.

Exclusion criteria:

e Patients using
inhaled
corticosteroids or
oral corticosteroids
within 6 weeks

Patient
characteristics

Male: Female

Index test(s) and reference
standard + target condition

Index test

43:71

Median (range)
age:
38.5 (7-87)

Medications:
Treatment with
short acting
bronchodilators
allowed up to 8
hours before
and long acting
bronchodilators
and
antihistamines
up to 48 hours
before.

Family history (unclear if first
degree relatives and if history of
asthma or atopy)

Reference standard

History of typical respiratory
symptoms and FEV1 improvement
>12% and >200mL with salbutamol
400ug or PC20 histamine <8mg/mL
according to GINA.

Time between index test and
reference standard: 6 weeks

Target condition

Asthma diagnosis vs. non-asthma
(Allergic rhinitis, non-allergic
rhinitis, eczema, urticarial, other
analysed all together)

Statistical measures and 2x2 tables

Refst  Refst Total
+ -
Index 25 32 57
test +
Index 17 40 57
test -
Total 42 72 114
Sensitivity 59.5%
Specificity 55.6%
PPV 43.9%
NPV 70.2%

Comments

Source of

funding:

Not stated

Limitations:

e Family history
(unclear if
first degree
relatives and
if history of
asthma or
atopy).

Additional data:
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Table 32: DEILAMI 2009%®

Reference

Deilami et
al., 2009.
Evaluation
of
methachol
ine
challenge
test
results in
chronic
cough
patients
referring
to clinic of
pulmonar
y disease.
Acta
Medica
Iranica:
47:.175-
179.

REF ID:
DEILAMI2
009

Study type

Study type:
Cross
sectional
study
Hospital
pulmonary
disease clinic

Country:
Iran

Recruitment:

All patients
who were
not excluded
(unclear)

Number of patients

N =281

Inclusion criteria:

e Suffering from
cough for at least 8
weeks and went to
the pulmonary
disease clinic.

e Normal spirometry
Exclusion criteria:

e Patients with PND
e Patients of GERD

who were
untreated

e Respiratory
infection within the
last 3 weeks or
contraindication to
methacholine.

Table 33: TOMITA 201373

Reference

Study type

Number of patients

Patient

characteristics

Male: Female

Index test(s) and reference
standard + target condition

Index test

45:36

Mean age:
32.5(13.1)

Medications:
n=7 smokers

Patient

characteristics

Personal history of allergy

NB Family history of asthma
sens/spec data was not extracted
as was not first class relatives only

Reference standard

Methacholine challenge test:
concentrations of 0.03, 0.06, 0.125,
0.25,0.5, 1, 2, 4, 8 and 16mg/ml,
until FEV1 drop of 20% or more.

Cut-off: PC20 <4mg/ml

Time between index test and
reference standard:

Target condition
Asthma

Index test(s) and reference
standard + target condition

Statistical measures and 2x2 tables

Ref st Ref st Total
+ -
Index 13 15 28
test +
Index 11 42 53
test -
Total 24 57 80
Sensitivity 54.2%
Specificity 73.7%
PPV 46.4%
NPV 20.8%

Statistical measures and 2x2 tables

Comments

Source of
funding:

Not reported
Limitations:

[ ]

Additional data:

Comments
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Reference

Tomita et
al., 2013.
A scoring
algorithm
for
predicting
the
presence
of adult
asthma: a
prospectiv
e
derivation
study.
Primary
care
respirator
y journal:
22:51-58

REF ID:
TOMITA20
13

Study type

Study type:
Cross-
sectional
study
Outpatient
clinic,
University
Hospital
Country:
Japan

Recruitment:

All eligible
patients
between Jan
2008 and
Sept 2011
(unclear)

Number of patients

N = 566
Adults
Inclusion criteria:

e Adult outpatients
with non-specific
respiratory
symptoms
including wheeze,
shortness of
breath, and cough.

Exclusion criteria:

e Abnormal x-ray
findings and other
causes

e Pregnant/
breastfeeding

e Current Dx of
pneumonia,
pneumothorax,
atelectasis,
pulmonary fibrotic
disease, chronic
bronchitis, other
lower respiratory
abnormality.

e Systemic or inhaled
CS, beta-blockers
or angiotensin
converting enzyme
inhibitors

e Symptoms of chest
pain or

Patient
characteristics

Male: Female

Index test(s) and reference
standard + target condition

Index test

221:345

Median (range)
age: 52 years
(18-88)

Medications:
Could be
started on ICS at
first visit before
MCT

Routine interview including
following questions:

a) Personal history: ‘Have you had
any medical history of allergic
diseases such as asthma, atopic
dermatitis, and allergic rhinitis?’

b) Family history: ‘Do you have any
close relatives with allergic
disease?’

Reference standard

Relevant symptom history (all
patients) and BDR (FEV1 <200ml
and 12%) and/or BHR
(methacholine PC20 <8mg/ml)

NB. 64/367 patients Dx had
clinically Dx asthma (responsive to
ICS with neither BDR or BHR)

Time between index test and
reference standard: within 8 weeks

Target condition
Asthma

Statistical measures and 2x2 tables

a) Ref st
+

Index 202

test +

Index 165

test -

Total 367

Sensitivity

Specificity

PPV

NPV

b) Ref
std +

Index 95

test +

Index 272

test -

Total 367

Ref st

64

135

199

55.0%
67.8%

75.9%
45.0%

Ref std

34

165

199

Total

266

300

566

Total

129

437

566

Comments

Source of
None. None of
the authors had
a financial
relationship
with a
commercial
entity
Limitations:

e Time
between
tests 8
weeks, but
could be
started on ICS
at first visit

e 813
consented
but only 566
performed
MCT (others
declined
participation
or no AHR)

Additional data:
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Reference

Study type

Number of patients

haemosputum.

Table 34: WEVERHESS 1999%%

Reference

Wever-
hess et al.,
1999.
Prognostic
characteri
stics of
asthma
diagnosis
in early
childhood
in clinical
practice.

Study type

Study type:
Longitudinal
prognostic
study
Setting:
Outpatient
department,
Children’s
Hospital
Country:
Netherlands

Number of patients

N = 188 (including
aged 2-4yr subgroup
only)

Inclusion criteria:

e Aged 0-4 years
with symptoms
that were
suggestive of
asthma

Exclusion criteria:

Patient
characteristics

Patient
characteristics

Male: Female

Index test(s) and reference
standard + target condition

Index test(s) and reference
standard + target condition

Index test

108:80

Mean (SD) age:
37 (8.4) months

Medications at
initial visit:
Beta-agonists
42%,

History taken at initial visit:
a) Past or present rhinitis
b) past or present eczema
c) family history

Reference standard

Dx taken from medical notes at
follow-up (2 years later). Dx made

by a paediatrician on clinical

Statistical measures and 2x2 tables

Sensitivity
Specificity

PPV
NPV

Statistical measures and 2x2 tables

a)

Index
test +

Index
test -

Total

Ref st

b

89

55

144

25.9%
82.9%

73.6%
37.8%

Ref st

35

44

Total

124

64

188

Comments

Comments

Source of
funding:
Supported
financially by
Stichting
Astmabestrijdin
g, Amsterdam

Limitations:
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Reference

Acta
Paediatric
a: 88: 827-
834.

REF ID:
WEVERHE
S$51999

Study type

Recruitment:

All children
from Jan
1991 to Jan
1993

Number of patients

e Symptoms that
could be explained
by other
respiratory
disorders, such as
respiratory
syncytial virus
bronchiolitis, cystic
fibrosis, gastro-
oesophageal reflux

Patient
characteristics
deptropine
10%,
anticholinergics
3%,
antihistamines
20%, anti-
inflammatory
5%, antibiotics
49%.

Index test(s) and reference
standard + target condition
grounds, based on recurrence of
symptoms and need for and
response to therapy according to
the guidelines for diagnosis of
asthma in young children (follow
up statement from the
International Paediatric Asthma
Consensus Group).

Time between index test and
reference standard: 2 years

Target condition

Statistical measures and 2x2 tables

Sensitivity

Specificity

PPV

NPV

b) Ref
std +

Index 67

test +

Index 77

test -

Total 144

Sensitivity

Specificity

PPV

NPV

c) Ref
std +

Index 63

test +

61.8%
20.5%

71.8%
14.1%

Ref std

11

33

44

46.5%

75.0%

85.9%
30.0%

Ref std

19

Total

78

110

188

Total

82

Comments

Additional data:

Data provided
from children
aged 0-1 year
separately but
does not match
protocol.
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Reference

Table 35:

Reference

Predicting
asthmain
preschool
children
at high
risk
presentin
gin
primary
care:
developm
entof a
clinical
asthma
prediction
score.

Study type Number of patients
VANDERMARK 20141802
Study type Number of patients
Study type: N =771 (438 had
Longitudinal  information for
prognostic diagnosis at age 6
study years)
(demographi
cdata and Inclusion criteria:
;I.'n'cal Aged 1-5 years.
o:j:;;yed Prese:‘nted in pri.mary
from care in the previous
. . 12 months with
guestionnair .
Sensitivit current coughing (=2
znd ¥ visits), wheezing (21
ificit visits), and/or
zgﬁ;‘l;?e\é shortness of breath
from for Dx (21 visits) (only those

Patient
characteristics

Patient
characteristics

Male: Female

Index test(s) and reference
standard + target condition

Index test(s) and reference
standard + target
condition

Index test

249:189

Mean (SD) age:

At baseline for

study: 3.0 (1.3).

Note: diagnosis
made at aged 6
years

Medications:
unclear

Questionnaire
administered at baseline
and at 6 years:

a) Family history of asthma
(parents and/or siblings)

Reference standard

At age 6 years, spirometry
and BHR obtained in
children with wheezing,
shortness of breath,
recurrent coughing or use
of asthma medication
during the previous 12

Statistical measures and 2x2 tables

Index 81
test -

Total 144

Sensitivity
Specificity

PPV
NPV

106

188

Statistical measures and 2x2 tables

Index
test +

Index
test -

Total

Sens
Spec

Ref st +

80

107

187

25

44

43.8%

56.8%

76.8%

23.6%
Ref st Total
76 156
175 282
251 438
43.8%
69.7%

Comments

Comments

Source of
funding:
Not reported

Limitations:

Additional data:
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Reference

Primary
Care
Respirator
y Journal.
2014;
68(1):52-
59.

REF ID:
VANDERM
ARK2014

Study type

at 6 years of
age)

Primary care

Country:
Netherlands

Recruitment:

Children
participating
in the
ARCADE
prospective
cohort study

Number of patients

with symptoms in the
past year included in
asthma Dx at age 6
years).

Exclusion criteria:

Patient
characteristics

Index test(s) and reference Statistical measures and 2x2 tables
standard + target
condition

months.

Dx defined as having
persistent symptoms
and/or using asthma
medication in the last year
in combination with BHR
(methacholine <8mg.ml)
or BDR (>10% increase in
FEV1).

Time between index test
and reference standard:

Unclear if index test
(clinical history) was taken
at baseline or at 6 years.

Target condition
Asthma

Comments
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G.3 Symptoms after exercise

Table 36: Choi 20073**

Reference

Choi et al.,
2007. Easy
diagnosis
of asthma:
computer-
assisted,
symptom-
based
diagnosis.
Journal of
Korean
Medical
Science:
22:832-
838.

REF ID:
CHOI2007

Study type

Study type:
Diagnostic
cross
sectional
study

Hospital
outpatient
dept.

Country:
Korea

Recruitment:

Consecutive
or random
patient
selection not
reported

Number of patients

N =302
Adults
Inclusion criteria:

e Respiratory
symptoms such as
dyspnoea, cough or
wheezing

Exclusion criteria:

Patient
characteristics

Male:Female

Index test(s) and reference
standard + target condition

Index test

127:175

Mean age:
Asthma: 46.8
(16.8)

Non-asthma:
47.8 (15.6)

Medications:
Not reported

Smokers:
Asthma: 36.7%

Non-asthma:
21.4%

Questionnaire consisting of 11
questions regarding symptoms. Q3
= Have you had wheezing
associated with dyspnoea
(provoking factor — exercise)?

Cut-off: affirmative answer to Q3

Comparator test
n/a

Reference standard

Physician Dx with objective test
(patients with an FEV1 >70% had
MCT, all other patients had BDR to
short-acting beta2-agonist).
Definite Dx of asthma made using
test (MCh PC20 <16mg/ml or BDR
FEV1 increase >12% and 200ml)

Time between index test and
reference standard: unclear

Statistical measures and 2x2 tables

Ref Refstd Total
std + =
Index 84 20 104
test +
Index 126 72 198
test -
Total 210 92 302
Sensitivity 40.0%
Specificity 78.3%
PPV 80.8%
NPV 36.4%
Ref Refstd Total
std + -
Index

test +

Comments

Source of
funding:

Korea Asthma
Allergy
Foundation
Research Grant
and Korea
Health 21 R&D
Project,
Ministry of
Health
Limitations:

e No drop-outs

e Consecutive
or random
patient
selection not
mentioned

o time between
IT and RS
unclear but
same time
suggested

Additional data:
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Reference

Study type

Number of patients

G.4 Occupational asthma

Table 37: BAUR 1998%%°

Reference

Baur X et
al.
Relation
between
occupatio

Study type

Study type:
Diagnostic
Cross-
sectional
study

Number of patients

N = 62 healthcare
workers (airborne
latex; 12 asthma)

Patient
characteristics

Patient
characteristics

Male: Female

Index test(s) and reference
standard + target condition

Target condition
Asthma

Index test(s) and reference
standard + target condition

Index test Asking whether their

Not stated

Mean age:

symptoms are better away from
work

Statistical measures and 2x2 tables

Index
test -

Total

Sensitivity
Specificity

PPV
NPV

Outcome measures

Occupation  Ref
al asthma:  std +
health care
workers

(latex)

Effect sizes

Ref std

Total

Comments

Comments

Source of

funding:
None stated
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Reference

na
asthma
case
history,
bronchial
methacho
line
challenge,
and
specific
challenge
testin
patients
with
suspected
occupatio
na
asthma.
AmJ
Industr
Med
1998; 33:
114-122.

BAUR1998

Study type

Data source:

Industrial
medicine
institute

Setting:
Symptomatic

Country:
Germany

Recruitment:
1992 to 1997

Number of patients

28 bakers (flour,
baking enzymes; 7
asthma)

114 isocyanate
workers (isocyanates;
21 asthma)

Inclusion criteria:
Healthcare workers
with contact with
latex gloves, bakers
or isocyanate
workers presenting
with suspected
occupational asthma
Exclusion criteria:

Challenge tests
contraindicated or
declined

Patient
characteristics

Healthcare
workers 31
(8.1); bakers 32
(11.9);
isocyanate
workers 39
(11.1) years

Index test(s) and reference
standard + target condition

CUT-OFF: positive = Reversible
airways narrowing (SOB, wheeze)
causally related to exposure in the
working environment occurred
repeatedly

Reference standard Clinical Dx
including objective test: Specific
conductance (sGaw) dropped >40%
from baseline and absolute value
<0.5(kPa*s)?

Time between index test and
reference standard: same time

Target condition
Occupational asthma

Outcome measures

Question + 11
Question - 1
Total 12

Sensitivity
Specificity

PPV

NPV

Occupati  Ref
onal std +
asthma:

bakers

(flour/en
zyme)
Question 7
+

Question 0

Total 7
Sensitivity
Specificity

PPV

NPV

Occupati Ref
onal std +
asthma:

isocyanat
e workers

Question 14

Effect sizes

34

16

50

92%
32%
24%
94%
Ref std

13

21
100%
62%
47%
100%
Ref std

32

Comments
45 Limitations:
. Additional
62 data:
Sensitivity
etc
calculated
Total
15
13
28
Total
46
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Reference

Study type

Table 38: Malo 1991167

Reference

Malo J-L
etal.ls
the
clinical
history a
satisfactor
y means
of
diagnosin
g
occupatio
nal
asthma?
Am Rev
Respir Dis
1991; 143:
528-532.

Study type

Study type:
Diagnostic
Cross-
sectional
study

Data source:
Chest clinic

Setting:
Symptomatic

Country:
Canada

Number of patients

Number of
patients

N =162

Inclusion criteria:
Consecutive cases
referred for
possible
occupational
asthma

Exclusion criteria:
None given

Patient

characteristics

Patient
characteristi
cs

Male:
Female
125:37

Mean age:
39.6 (11.8)
years

Index test(s) and reference
standard + target condition

Index test(s) and reference standard +
target condition

Index test Asking whether their
symptoms are better away from work

CUT-OFF: positive = Whether
symptoms worse during or after work
and improved during weekends and
holidays — history “very likely” or
“likely”

Reference standard Clinical Dx
including objective test: Final diagnosis
including specific inhalation challenges,
serial monitoring of peak flow at work
and away from work or both. Fall in
FEV1 >20% (or 215% in late component
of dual reactions) on specific challenge

Outcome measures

+

Question 7

Total 21

Sensitivity
Specificity
PPV
NPV

Outcome
measures

Occupa Ref
tional std +
asthma

Questi 65
on +

Questi 10
on -
Total 75

Sensitivity
Specificity
PPV
NPV

Effect sizes

61 68

93 114

67%
66%
30%
90%

Effect sizes

Refstd Total

39 104

48 58

87 162

87%
55%
63%
83%

Comments

Comments

Source of
funding:
Not stated

Limitations:

Additional data:

PPV and NPV
reported;
sensitivity and
specificity
calculated
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Reference

MALO
1991

Study type

Recruitment:
1987 to 1989

Table 39: Vandenplas 20018

Reference

Vandenpl
asOetal.
Occupatio
nal
asthma in
symptoma
tic
workers
exposed
to natural
rubber
latex:

Study type

Study type:
Diagnostic
Cross-
sectional
study

Data source:
Chest clinic

Setting:
Symptomatic

Number of Patient

patients characteristi
cs

Number of patients Patient

characteristics

Index test(s) and reference standard +
target condition

or patterns suggestive of work-related
asthma using graphs of individual,
mean, maximum and minimum daily
values using Burge criteria

Time between index test and reference
standard: same time

Target condition

Occupational asthma (isocyanates,
flour, grain dust, red and white cedar,
pharmaceutical products, sawmills,
laboratory animals)

Index test(s) and reference
standard + target condition

Index test Asking whether their

N =45 Male: Female
2:43

Inclusion criteria:

Consecutive patients  Mean age:

referred for 33.6 years

investigation of
possible OA caused
by latex; exposed at
work to airborne
natural rubber latex
(NRL) allergens from
NRL gloves.

symptoms are better away from
work

CUT-OFF: positive = Symptoms
present only on work days

Reference standard Clinical Dx
including objective test: SICs with
NRL gloves; FEV1 fell by more than
20%

Outcome
measures

Outcome
measures

Occupa Ref
tional std +
asthma

(latex)

Questi 15
on +
Questi 16
on -
Total 31

Sensitivity
Specificity

Effect sizes

Effect sizes

Refstd Total
4 19
10 26
14 45
48%
71%

Comments

Comments

Source of
funding:
Programme
d’appui
scientifique a la
protection des
travailleurs,
Services
fédéraux des
affaires
scientifiques,
techniques et
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Reference

Evaluation
of
diagnostic
procedure
s. J Allergy
Clin
Immunol
2001;
107(3):
542-547.

VANDENP
LAS 2001

Study type

Country:

Belgium

Recruitment:
1993 to 1998

Number of patients

Exclusion criteria:

None given

Table 40: Vandenplas 20058

Reference

What are
the
questionn
aire items
most
useful in
identifying
subjects
with
occupatio
nal
asthma?
European
Respirator

Study type

Study type:
Diagnostic
Cross-
sectional
study

Data source:
Chest clinic

Setting:
Symptomatic

Number of
patients

N =212

Inclusion criteria:

Prospectively
assessed in
outpatient clinics
of four hospital
centres and who
underwent
objective testing
with specific
inhalation
challenges.

Patient
characteristics

Patient
characteristics

Male: Female

Index test(s) and reference
standard + target condition

Time between index test and

reference standard: same time

Target condition
Occupational asthma (latex)

Index test(s) and reference
standard + target condition

Index test: Asking whether

125:87

Mean age:
38.8 (10.7)
years

their symptoms are better
away from work

e CUT-OFF: positive = a)
Improvement or
disappearance of symptoms
at weekends

e b) Improvement or
disappearance of symptoms
during vacations

Reference standard Clinical Dx

Outcome
measures

PPV
NPV

Outcome measures

Occupation  Ref
al asthma-—- std +
Question a

Question + 55
Question - 17

Total 72

Sensitivity
Specificity

Effect sizes

79%
38%

Effect sizes

Ref std

64

76

140

76%
54%

Total

119

93

212

Comments

culturelles

Limitations:

Additional data:

Sensitivity and
specificity etc
calculated

Comments

Source of

funding:
Actions de
Recherche
Concertées,
Communaute’
Francaise de
Belgique,
Belgium.

Limitations:
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Reference

y Journal.
2005;
26(6):105
6-1063

VANDENP
LAS 2005

Study type

Country:
Belgium,
Canada, Italy,
Spain

Recruitment:
not stated

Number of
patients

Exclusion criteria:
None given

Patient
characteristics

G.5 Spirometry/flow volume loop measures

Table 41: FORTUNA 2007°%
Reference Study type Number of patients
Fortuna et Study type: N =50
al., 2007.  Cross Adults
Diagnostic  sectional Inclusion criteria:
?;;:;t:q:a t stud.y o Referred with a
ory Setting: clinical history

Referred to

suggestive of

Patient
characteristics

Male: Female

Index test(s) and reference
standard + target condition
including objective test: specific
inhalation challenge; a
sustained fall in forced
expiratory volume in one
second of 20%

Time between index test and
reference standard: same time

Target condition

Occupational asthma (flour and
cereals, latex, isocyanates,
other chemicals, wood dust,
laboratory animals, persulfate,
resins and glues, various
proteins, metals)

Index test(s) and reference
standard + target condition

Index test

21:29

Age range:
18-68

Spirometry was performed

following international guidelines
with a Datospir 120 (Sibelmed,
Barcelona, Spain). A FEV1 >80% of

predicted and/or a ratio of

Outcome measures

PPV
NPV

Occupation
al asthma -
question b

Question +

Question -

Total

Sensitivity
Specificity
PPV question
NPV

Statistical measures and 2x2 tables

Index
test +

Index
test -

Ref
std +

72

Ref st
+

5

17

Effect sizes

41%
80%
Ref std

Total

60 113

80 99

140 212

74%
57%
57%
74%

Ref st Total
0 5
22 39

Comments

Additional data:
Sensitivity and
specificity etc
reported; raw
data calculated

Comments

Source of
funding:

Not reported
Limitations:

e RS objective
MCT is
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Reference

biomarker
sin
asthma:
exhaled
nitric
oxide and
induced
sputum
eosinophil
count.
Respirator
y
Medicine:
101:
2416-
2421

REF ID:
FORTUNA

Study type

hospital
based
outpatient
clinic
Country:
Spain

Recruitment:

Consecutive

Number of patients

asthma (dry cough,
wheezing, and
shortness of
breath)

Exclusion criteria:
e Conditions that

could affect FENO
or Eos%
measurement for
reasons other than
asthma: subjects
with symptoms of
respiratory tract
infection in the
previous 6 weeks
or with systemic
manifestations of
atopy (rash,
digestive

Patient
characteristics

% of
symptomatic
patients with
positive/abnor
mal spirometry

(FEV1/FVC<75%

or FEV1 <80%):
10%

Medications: no

CS within the
last 4 weeks

Index test(s) and reference
standard + target condition
FEV1/FVC >75% were considered
to lie within normal limits.

Cut-off: Obstruction: FEV1 <80%

Comparator test
n/a

Reference standard

Methacholine challenge test (PD20
<16mg/ml) following guidelines of
the GINA

Time between index test and
reference standard: 1 day

Statistical measures and 2x2 tables

Total 22

Sensitivity
Specificity

PPV
NPV

AUC FEV1/FVC

22 44

22.7%
100%

100%
56.4%

0.64 (95% Cl,
0.49-0.77;
p<0.008)

0.63 (95% Cl,
0.48-0.76;
p<0.006)

Comments

16mg/ml

e Unclear why
6 patients not
included in
analysis of
sn/sp

e Suggests IT is
FEV1<80%
and unclear if
also includes
FEV1/FVC

Additional data:

7 of original 57
patients
excluded as on
CS treatment

6 out of the 50
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Reference

2007

Table 42:
Reference

Pino et al.,
1996.

Study type

PINO 1996*3>!
Study type

Study type:
Cross-

Number of patients

symptoms, etc.)

e Received
treatment with
inhaled or oral
corticosteroids in
the last 4 weeks

Number of patients

N =284
Adults

Patient
characteristics

Patient
characteristics

Male: Female

Index test(s) and reference
standard + target condition

Target condition
Asthma

Index test(s) and reference
standard + target condition

Index test

53:31

Spirometry: Pneumoscreen Il

Statistical measures and 2x2 tables

Ref st
+

Ref st

Statistical measures and 2x2 tables

Total

Comments

patients not
included in
analysis of
sn/sp for
spirometry and
not mentioned

Comments

Source of
funding:

$3|qe1 92UBPIAS [BDIUI]D

eWYISY



VLT
'S1YB14 JO 9110N 01 1991qNS "PAAIBSAU SIYBH IV LTOZ IDIN @

Reference

Value of
the peak
expiratory
flow in
bronchod
ynamic
tests.
Allergologi
aet
Immunop
athologia:
24: 54-57

REF ID:
PINO1996

Study type

sectional
study

University
hospital

Country:
Spain

Recruitment:

Not stated

Number of patients

Inclusion criteria:

e Clinically suspected
of bronchial
asthma

Exclusion criteria:

e Worsening of
symptoms in the
preceding 2
months

e A respiratory
infection in the
lower or upper
tract in the
preceding 6 weeks

e Vaccination with
live attenuated
virus 6 weeks prior
to the test

e The existence of a
recurrent
pathology

e Cases of whistling
in observed in
pulmonary
auscultation were
excluded from the
bronchial
provocation test.

Patient
characteristics

Mean age:
46.5 (13.7)

Medications:

Smoking
prohibited 2
hours before
the study;
discontinuation
48 hours in
advance of
beta-agonists;
theophyllines;
anticholinergics;
antihistamines;
nedochromil;
chromoglicate.

Index test(s) and reference
standard + target condition
(Jagger) according to ATS criteria

Cut-off: FEV1/FVC<70% and
FEV1<80%

Comparator test
n/a

Reference standard

If obstructive spirometry:
performed BDR (400ug salbutamol;
FEV1 >15% initial)

If normal spirometry: methacholine
challenge test five breaths of
5mg/ml and five breaths of
25mg/ml, test positive if a 20%
drop in FEV1

Time between index test and
reference standard:

Target condition

Statistical measures and 2x2 tables

Index 20
test +

Index 23
test -

Total 43

Sensitivity
Specificity

PPV
NPV

Ref
std +

Index
test +

Index
test -

Total

24 44
17 40
41 84
46.5%

41.5%

45.5%

42.5%

Refstd Total

Comments

Not reported

Limitations:

e Unclear of
the
directness of
the
population as
few details
reported

e Unclear time
between RS
and IT

e Random or
consecutive
recruitment
not reported

e Patients have
different RS
objective
tests
depending on
if they were
negative or
positive to IT

Unclear if
suitable cut-
off used for
MCT

Additional data:
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Reference

Table 43:

Reference

Popovic-
Grle et al.,
2002.
Clinical
validation
of
bronchial
hyperresp
onsivenes
s, allergy
tests and
lung

Study type Number of patients
POPOVIC 2012137
Study type Number of patients
Study type: N =195
Cross- Adults
sectional Inclusion criteria:
study e Referred by GP
Setting: with suspected
Outpatient asthma and
department, symptoms of
University breathlessness /
Hospital dyspnoea.
Country: Exclusion criteria:
Croatia e Serious diseases of

Patient
characteristics

Patient
characteristics
Male, %

51% of those
given an asthma
Dx

Mean age:
36.5 (6.2) in
those given an
asthma Dx
(n=141)

Index test(s) and reference
standard + target condition

Index test(s) and reference
standard + target condition

Index test

Spirometry: measured at least 3
times by forced expiration on
Vitalograph apparatus with a
pneumotachograph. Best attempt
recorded.

Cut-off: FEV1 <80% predicted

Comparator test
n/a

Statistical measures and 2x2 tables

Sensitivity
Specificity

PPV
NPV

Statistical measures and 2x2 tables

Ref st Ref st Total
+ =
Index 63 37 100
test +
Index 78 17 95
test -
Total 141 54 195

Comments

Comments

Source of

funding:

Not reported

Limitations:

e Details of
reference
standard
objective test
not given

e Unclear if RS
results
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Reference

function
in the
diagnosis
of asthma
in persons
with
dyspnoea.
Collegium
Antropolo
gicum: 26
Suppl:
119-127

REF ID:
POPOVIC
2002

Study type

Recruitment:

Random

Number of patients

other organ
systems or the
lungs (apart from
those of an
obstructive and/or
allergic nature)

Patient
characteristics

Medications:
Not reported

Index test(s) and reference
standard + target condition

Sensitivity 44.7%
Reference standard Specificity 31.5%

Dx made on the basis of

guestionnaire, with typical medical ppv
history data of occasional asthma NPV
attacks with wheezing and

nocturnal awakening because of
dyspnoea, and reversible bronchial
obstruction after salbutamol test

(no further details stated)

Time between index test and
reference standard: same time

Target condition
Asthma

Statistical measures and 2x2 tables

Comments

interpreted
without
knowledge of
the IT results

e Unclearif IT
results
interpreted
without
knowledge of
the RS results
(but
objective)

Additional data:
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Reference

Study type

Number of patients

Table 44: SCHNEIDER 2009A™*°

Reference

Schneider
Aetal.
2009.
Diagnostic
accuracy
of
spirometr
yin
primary
care. BMC
Pulmonar
y
Medicine:
9:31.

REF ID:
SCHNEIDE
R2009A

Study type

Study type:
Cross-
sectional
study
Setting:
Index test in
primary care,
14 GPsin 10
practices
Country:
Germany
Recruitment:
Consecutive
recruitment

Number of patients

N =219

Adults

Inclusion criteria:

e Visiting GP for the
first time with
complaints of
suggested
obstructive airway
disease (OAD).

e Symptoms such as
dyspnoea,
coughing, or
expectoration

Exclusion criteria:

e Previous Dx for
OAD

e Previous anti-
obstructive
medicine

e Contraindications

Patient
characteristics

Patient
characteristics

Male: Female

Index test(s) and reference
standard + target condition

Index test(s) and reference
standard + target condition

Index test: Spirometry at GP

92:127

Mean (SD) age:
43.8 (15.6)

% of
symptomatic
patients with
positive/abnor
mal spirometry:
35.6%

Medications:

None prior to
spirometry at
GP. If necessary,
therapy
initiated by GP
for asthma or

Electronic spirometer (Medikro
Spirostar USB). Best of 3
consecutive spirometric values
used in accordance with European
Respiratory Society (ERS). Max
inspiratory and expiratory flow
volume curves generated by forced
deep inspiration and expiration
with intervening periods of tidal
breathing.

Cut-off: OAD if FEV1/VC <70%
and/or FEV1 <80%

Comparator test
None

Reference standard
LUNG FUNCTION LAB: Dx by

Statistical measures and 2x2 tables

Statistical measures and 2x2 tables

Ref st Ref st Total
+ =
Index 26 52 78
test +
Index 63 75 138
test -
Total 89 127 216
Sensitivity 29.2%
Specificity 59.1%
PPV 33.3%
NPV 54.3%

Comments

Comments

Source of

funding:

Federal

ministry of

education and
research

(BMBF),

Germany.

Limitations:

e Spirometry
performed
with full
adherence to
ERS
guidelines in
39.8% of
cases and
moderate
adherence in
38% of cases.
ERS criteria
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Reference

Study type

Number of patients

for BDR of

challenge testing

(untreated
hyperthyreosis,

unstable coronary

artery disease,

cardiac arrhythmia)

e Pregnancy

Patient
characteristics
COPD but
stopped 12
hours prior to
lung function
lab.

Index test(s) and reference
standard + target condition
pneumologist based on whole-
body plethysmography (FEV1/VC
<70% or FEV1 <80%) followed by
either BDR if obstruction is present
(FEV1 212% and 2200ml) or
methacholine if obstruction is not
present (PC20 <16mg/ml or
extreme increase in airway
resistance accompanied by clinical
symptoms in two patients)

Time between index test and
reference standard: unclear

Target condition
OAD: Asthma or COPD

Statistical measures and 2x2 tables

Comments

not fulfilled in
22.2% of
cases.

e Unclear time
between IT
and RS; 74
patients from
original 293
only wanted
the IT and did
not have RS

® RS objective
MCT is
16mg/ml

Additional data:

3 lost to follow-
up

Gives sn/sp of
spirometry for
asthma and
COPD
separately
(data combined
here to include
all patients
presenting with
respiratory
symptoms
regardless of
their final Dx)

$3|qe1 92UBPIAS [BDIUI]D

eWYISY



6LT
S1YB1 4O 9D110N 01 1991GNS "PAAIISAI SIYBL ||V LT0Z IDIN O

Table 45:

Referenc
e

Sivan et
al., 2009.
The use
of
exhaled
nitric
oxide in
the
diagnosis
of
asthma
in school
children.
Journal
of
Pediatric
s: 155:
211-216

REF ID:
SIVAN20
09

SIVAN 200976

Study type

Study type:
Cross-
sectional
study

Outpatient
paediatric
pulmonary
clinic,
Children’s
Hospital

Country:
Israel

Recruitment

Consecutive

Number of patients

N =150 (113 excluding
those on ICS from analysis)

Children
Inclusion criteria:

o Non-specific respiratory
symptoms suggestive of
asthma for at least 3
months, including
cough, wheezing and
shortness of breath with
or without trials of
treatment with
bronchodilators and ICS.

e Follow-up for at least 1
year
Exclusion criteria:

e Symptoms of unresolved
respiratory tract
infection

e Systemic clinical
manifestations of atopy
such as anaphylaxis,
angioedema, food
allergy, urticarial,
systemic or
inflammatory disease

Patient
characteristics

Male: Female

Index test(s) and reference
standard + target condition

Index test

~56% male

Age range:
5-18yrs (mean
12)

Medications:
Withheld
bronchodilato
rs for 24
hours. Unclear
if on
medications
for 18 months
between IT
and RS.

Spirometry: hand-held spirometer
(Micro-lab ML3500/S, Micro-
Medical, UK).

Cut-off: FEV1 <80%

Reference standard

Made by paediatric pulmonologist
after 18 months follow-up. Based
on history of 2 or more clinical
exacerbations of wheezing
documented by a physician;
dyspnoea or cough relived by
bronchodilators; documented
variability in FEV1 215% in
response to bronchodilators at any
time during the follow-up period;
OR documented variability in FEV1
>15% over time with or without
controller medications (ICS or
montelukast). Results of
provocation tests included when
available.

Time between index test and
reference standard: 18 months

Statistical measures and 2x2

Ref st

tables

+
Index 36
test +
Index 33
test -
Total 69
Sensitivity
Specificity
PPV
NPV

Ref st

12

32

44

52%
72%

75%
48%

Total

48

65

113

Comments

Source of

funding:

Not reported

Limitations:

e Recruited 150
patients but

excluded 37
on ICS from
analysis

e Time
between IT
and RS =18
months

e Unclear if all
had objective
test with RS

e Interpretatio
n of RS not
done blinded
to results of
spirometry IT

Additional data:
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Referenc
e

Study type

Number of patients

Table 46: SMITH 200413

Reference

Smith et
al., 2004.
Clinical
usefulness
of
fractional
exhaled
nitric

Study type

Study type:
Cross-
sectional
study
Setting:
Referred to
hospital
pulmonary

Number of patients

N =47

Adults and children

(8-75 years)

Inclusion criteria:

e Referred to
hospital pulmonary
function lab by GP
for possible asthma

Patient
characteristics

Patient
characteristics

Male: Female

Index test(s) and reference
standard + target condition

Target condition
Asthma

Index test(s) and reference
standard + target condition

Index test

Mean age:

Medications:

Spirometry

Cut-off:

FEV1 <90% predicted
FEV1 <80% predicted
FEV1/FVC <80%

Statistical measures and 2x2
tables

Statistical measures and 2x2 tables

FEV1/FVC Refst  Refst Total
<70% + -

Indextest+ 6 0 6
Index test - 11 30 41
Total 17 30 47

Comments

Comments

Source of

funding:
Supported by
Otago Medical
Research
Foundation and
the Otago
respiratory
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Reference Study type

oxide for function lab
diagnosin  Country:

g New Zealand
STl Recruitment:
cough. -
Respirator Consecutive
y

Medicine:

102:

1452-

1459.

REF ID:

SMITH200

4

Number of patients

e Respiratory
symptoms for a
minimum of 6
weeks

Exclusion criteria:

e Used ICSin the
preceding 4 weeks

e Typical respiratory
tract infection in
the preceding 6
weeks

Patient
characteristics

Short-acting
beta-agonists
and
anticholinergic
inhalers
permitted
during the study
period but
withheld for a
minimum of 6
hours before
the study visit.

Index test(s) and reference
standard + target condition

FEV1/FVC <70%

Comparator test
n/a

Reference standard

Relevant symptom history (all

patients) and a positive

hypertonic saline challenge
test (PD15<20ml) or BDR

increase in FEV1 212%

Time between index test and
reference standard: 2 weeks

Target condition
Asthma

Statistical measures and 2x2 tables

Sensitivity
Specificity
PPV
NPV

AUC FEV1/FVC

FEV1/FVC Ref st
<80% +
Index test+ 8
Index test - 9
Total 17
Sensitivity

Specificity

PPV

NPV

FEV1 <80% Ref st
pred +

Indextest+ 5
Index test - 12
Total 17

Sensitivity
Specificity
PPV
NPV

35.3%
100%
100%
73.2%

0.678

Ref st

6

24

30
47.1%
80.0%
57.1%
72.7%

Ref st

30

30

29.4%
100%
100%
72.4%

Total

14
33
47

Total

42

47

Comments

research trust.
GSK personal
education grant
to one author.

Limitations:
[ ]

Additional data:

4 of the original
51 patients
withdrew after
first study visit
due to time
commitments.
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Reference

Study type

Number of patients

G.6 Bronchodilator reversibility

Table 47: BRAND 199273

Reference

Brand PLP
et al.
Interpreta
tion of
bronchodi
lator
response

Study type

Study
type:Diagnos
tic cross-
sectional
study

Number of patients

N =150

Inclusion criteria:

e Adults with chronic
respiratory
symptoms (asthma

Patient
characteristics

Patient
characteristics

Male: Female

Index test(s) and reference Statistical measures and 2x2 tables Comments

standard + target condition

AUC FEV1%pred

Not stated

Mean age:
18-60 years;
mean not stated

FEV1 <90%

pred

Index test +

Index test -

Total

Sensitivity

Specificity

PPV

NPV
Index test(s) and reference Outcome
standard + target condition measures
Index testBronchodilator Asthm
reversibility: Response to inhaled a
terbutaline 1000ug a) change Bronch
[AJFEV1 % init; b) AFEV1[]] i.e. sallEe

absolute value in litres; c) AFEV1 % r
init and AFEV1[l]; d) AFEV1 %pred; TevETS
e) standardised residual [SR]-FEV1; bility

0.804
Ref st Ref st Total
+ -
6 2 8
11 28 39
17 30 47
35.3%
93.3%
75%%
71.8%
Effect sizes Comments
Ref Refstd Total Source of
std + - funding:
68 24 92 Not stated
Limitations:
Some
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Reference

in patients
with
obstructiv
e airways
disease.
Thorax
1992; 47:
429-436.

BRAND19
92

Study type

Data source:
University
hospital
outpatients
departments

Secondary

care

Country:
The
Netherlands

Recruitment:

Not stated.

Number of patients

or COPD) in
university hospital
outpatients
departments;
baseline FEV1 >1.2
litres and 1.64-4.5
residual standard
deviations below
predicted value, or
FEV1/inspiratory
vital capacity ratio
>1.64 RSD below
predicted;
hyperresponsive to
inhaled histamine

Exclusion criteria:
Pregnant women;
history of
occupational asthma
or other serious
diseases (e.g. TB, Ml,
malignancy); oral
corticosteroids, beta-
blockers, nitrates or
anticoagulants;
continuous
antibiotics.

Patient
characteristics

Tx was

withdrawn for
14days and BD
Tx for 12 days.

Index test(s) and reference
standard + target condition

f) FEV1 post-bronchodilator [pb]
%pred

CUT-OFF: positive = a) AFEV1 % init
>15%; b) AFEV1[l] > 0.200; c)
AFEV1 % init >15% and AFEV1][l] >
0.200; d) AFEV1 %pred >9%; e) SR-
FEV1 > 0.5; f) FEV1 pb %pred >80%

Reference standardClinical Dx

Standardised history using criteria
of American Thoracic Society:
asthma = attacks of
breathlessness and wheeze
(asthma attacks) without chronic
(>3 months/year) cough or
sputum production; COPD =
Current or former smokers
without a history of asthma
attacks reporting either chronic
cough +/- sputum production, or
dyspnoea when walking quietly
on level ground, or both

Plus hyper-responsiveness to
inhaled histamine

Time between index test and
reference standard: same time

Target condition
Asthma

Outcome
measures

(a) +

Bronch 31
odilato

-

reversi

bility

(a) -

Total 99

Sensitivity (a)
Specificity (a)
Likelihood ratio

(a)

Asthm Ref
a std +
Br.rev. 87
(b) +

Br.rev. 12
(b) -

Total 99
Sensitivity (b)
Specificity (b)

Likelihood ratio

(b)

Asthm Ref
a std +
Br.rev. 68

(c) +

Effect sizes

27

51

68.7%
52.9%

1.459

Ref std

33

18

51

87.9%
35.3%
1.359

Ref std

23

58

150

Total

120

30

150

Total

91

Comments

exclusions may
limit
generalisability

Additional data:

Raw data not
stated;
calculated from
sensitivity and
specificity
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Reference

Study type

Number of patients

Patient
characteristics

Index test(s) and reference
standard + target condition

Outcome
measures

Br.rev. 31
(c) -

Total 99
Sensitivity (c)
Specificity (c)
Likelihood ratio

(c)

Asthm Ref
a std +
Br.rev. 73
(d) +

Br.rev. 26
(d) -

Total 99
Sensitivity (d)
Specificity (d)

Likelihood ratio

(d)

Asthm Ref
a std +
Br.rev. 80
(e) +

Br.rev. 19
(e) -

Total 99
Sensitivity(e)
Specificity (e)

Likelihood ratio

(e)

Effect sizes

28

51

68.7%
54.9%
1.523

Ref std

22

29

51

73.7%
56.9%
1.710

Ref std

28

23

51

80.8%
45.1%
1.472

Comments

59

150

Total

95

55

150

Total

108

42

150
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Reference

Study type Number of patients

Table 48: CHHABRA 20053°

Reference

Chhabra
SK. Acute
bronchodi
lator
response
has
limited
value in
differentia
ting
bronchial
asthma
from
COPD.J
Asthma
2005; 42:

Study type Number of patients
Study N =354
type:Diagnos
tic cross- Inclusion criteria:
sectional .. . .
e Clinical diagnosis of

study

asthma (non-

smokers) or COPD;
Data source: stable clinical state
Outpatient with no history of
clinic acute exacerbation

in previous 4
Setting: weeks; acceptable
Secondary pe.rformance of
e spirometry;

FEV1/FVC ratio

70% or less
Country:

Patient
characteristics

Patient
characteristics

Male: Female

Index test(s) and reference
standard + target condition

Index test(s) and reference
standard + target condition

Index testBronchodilator

Asthma: 122:78;
COPD: 149:5

Mean age:
Asthma mean
35.60 (12.47);
COPD mean
56.28 (9.57)
years

Participants
were already on
(and remained
on)

reversibility: Response to inhaled
salbutamol 200ug: a) absolute
change in FEV1 (AFEV1); b)
AFEV1%init; c) AFEV1%pred; d)
AFEV120.2| and AFEV1%init 212%

CUT-OFF: positive = a) absolute
change in FEV1 (AFEV1) al: 0.2];

a2: 0.3l; a3: 0.4l; b) AFEV1%init b1:

12%; b2: 15%; b3: 20%; c)
AFEV1%pred cl: 9%; c2: 15%; d)
AFEV120.2] and AFEV1%init 212%

Reference standardClinical Dx

Outcome
measures
Asthm Ref
a std +
Br.rev. 45
(f) +

Br.rev. 54
(f) -

Total 99
Sensitivity (f)
Specificity (f)

Likelihood ratio

(f)

Outcome
measures

Asthm Ref
a std +

Bronch 146
odilato

-

reversi

bility

(al) +

Bronch 54
odilato

-

reversi

bility

(a1) -

Total 200

Effect sizes

Refstd Total
16 61
35 89
51 150
45.5%

68.6%

1.449

Effect sizes

Refstd Total
31 177
123 177
154 354

Comments

Comments

Source of
funding:
Not stated

Limitations:
Time between
index test and
reference
standard:
unclear. Some
exclusions may
limit
generalisability

Additional data:

S3|ge)} 92UBPIAS |BIIUID

eWYISY



98T
S1YB1 4O 9D110N 01 1991GNS "PAAIISAI SIYBL ||V LT0Z IDIN O

Reference

367-372.

CHHABRA
2005

Study type

India

Recruitment:

Not stated.

Number of patients

Exclusion criteria:

Smokers with
asthma; any other
concurrent
pulmonary or
systemic disease

Patient
characteristics
corticosteroid
treatment. BD
Tx was
withdrawn for
12 hrs.

Index test(s) and reference
standard + target condition

Physician diagnosis based on
clinical criteria suggested by the
National Institute of Health Global
Strategy for Asthma Management
and Prevention (asthma =
recurrent episodes of
breathlessness and wheezing, with
or without cough and phlegm, with
seasonal and diurnal variations and
any identifiable trigger factors) and
the Global Initiative for Chronic
Obstructive Lung Disease (COPD =
history of smoking >10 pack-years,
cough with expectoration for at
least 3 consecutive months in a
year for 2 years or more and
progressive dyspnoea on exertion).

Time between index test and
reference standard: unclear

Target condition
Asthma

Outcome
measures
Sensitivity (al)
Specificity (al)
PPV (al)

NPV (al)
Likelihood ratio
(a1)

Asthm Ref
a std +
Br.rev. 106
(a2) +

Br.rev. 94
(a2) -

Total 200
Sensitivity(a2)
Specificity (a2)
PPV (a2)

NPV (a2)
Likelihood ratio
(a2)

Asthm Ref
a std +
Br.rev. 68
(a3) +

Br.rev. 132
(a3) -

Total 200

Sensitivity (a3)
Specificity (a3)

Effect sizes

73%
80%
82%
69%
3.60

Ref std

20

134

154

53%
87%
84%
59%
4.08

Ref std

8

146

154

34%
95%

Total

126

228

354

Total

76

278

354

Comments

Raw data not
stated;
calculated from
sensitivity and
specificity
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Reference

Study type

Number of patients

Patient
characteristics

Index test(s) and reference
standard + target condition

Outcome
measures

PPV (a3)

NPV (a3)
Likelihood ratio
(a3)

Asthm Ref
a std +
Br.rev. 150
(b1) +

Br.rev. 50
(b1) -

Total 200
Sensitivity (b1)
Specificity (b1)
PPV (b1)

NPV (b1)

Likelihood ratio
(b1)

Asthm Ref
a std +
Br.rev. 132
(b2) +

Br.rev. 68
(b2) -

Total 200
Sensitivity (b2)
Specificity (b2)
PPV (b2)

NPV (b2)

Likelihood ratio

Effect sizes

91%
53%
7.37

Ref std

62

92

154

75%
60%
71%
65%
1.88

Ref std

48

106

154

66%
69%
73%
61%
2.12

Comments

Total

212

142

354

Total

170

174

354
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Reference

Study type

Number of patients

Patient
characteristics

Index test(s) and reference
standard + target condition

Outcome
measures

(b2)

Asthm Ref
a std +
Br.rev. 106
(b3) +

Br.rev. 94
(b3) -

Total 200
Sensitivity (b3)
Specificity (b3)
PPV (b3)

NPV (b3)

Likelihood ratio
(b3)

Asthm Ref
a std +
Br.rev. 126
(c1) +

Br.rev. 74
(c1) -

Total 200
Sensitivity (c1)
Specificity (c1)
PPV (c1)

NPV (c1)

Likelihood ratio
(c1)

Asthm Ref
a std +

Effect sizes

Ref std

34

120

154

53%
78%
76%
56%
2.42

Ref std

25

129

154
63%
84%
84%
64%
4.03

Ref std

Comments

Total

140

214

354

Total

151

203

354

Total
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Reference

Study type

Table 49: KIM 20128

Reference

Study type

Number of patients

Number of patients

Patient
characteristics

Patient
characteristics

Index test(s) and reference
standard + target condition

Index test(s) and reference
standard + target condition

Outcome
measures

Br.rev. 76
(c2) +
Br.rev. 124
(c2) -

Total 200
Sensitivity (c2)
Specificity (c2)
PPV (c2)

NPV (c2)

Likelihood ratio
(c2)

Asthm Ref
a std +
Br.rev. 130
(d) +

Br.rev. 70
(d) -

Total 200
Sensitivity (d)
Specificity (d)
PPV (d)

NPV (d)

Likelihood ratio

(d)

Outcome
measures

Effect sizes

146

154

38%
95%
92%
54%
8.36

Ref std

29

125

154

65%
81%
81%
64%
3.34

Effect sizes

Comments

84

270

354

Total

159

195

354

Comments
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Reference

Kim T-B et
al. The
reality of
an
intermedi
ate type
between
asthma
and COPD
in
practice.
Respir
Care
2012; 57:
1248-
1253.

KIM2012

Study type Number of patients
Study N =514
type:Diagnos
tic cross-l Inclusion criteria:
sectiona

e Adults with chronic
study

obstructive airways
disorders included

Data source: in an asthma

Disease cohort or a COPD

cohorts cohort; all had at
least one chronic

Setting: persistent

Secondary respiratory

I symptom
(dyspnoea, cough,
sputum production

Country: or wheeze) for >3

Republic of months or

Korea

repetition of the
symptom for >3

Recruitment: months

Not stated
Exclusion criteria:
Patients with
tuberculous
destroyed lungs,
bronchiectasis or
lung resection

Patient
characteristics

Male: Female

Index test(s) and reference
standard + target condition

Index testBronchodilator

49% male in
asthma group
and 91.7% in
COPD group

Mean age:

48 (16) years for
asthma and 65
(8) years for
COPD

reversibility: Bronchodilator
response to albuterol 400ug

CUT-OFF: positive = Increase in
FEV1 >200mL and >12% above
baseline

Reference standardClinical Dx

Clinical decision (no definite
diagnostic criteria) by specialists in
allergy or pulmonary departments

Time between index test and
reference standard: same time

Target condition
Asthma

Outcome
measures

Asthm Ref
a std +

Bronch 62
odilato

7

reversi
bility +
Bronch 307
odilato

r

reversi
bility -

Total 369

Sensitivity
Specificity
PPV
NPV

Effect sizes

Ref std Total
56 118
89 396
145 514
16.8%

61.4%

52%

22%

Comments

Source of
Korea
Healthcare
Technology
Research and
Development
Project,
Ministry of
Health and
Welfare,
Republic of
Korea

Limitations:

No definite
diagnostic
criteria used;
unclear if index
test could be
part of
diagnostic
criteria. Some
exclusions may
limit
generalisability

Additional data:

None
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Table 50: QUADRELLI 1999%4%

Reference Study type
Quadrelli Study type: N
SA et al. Diagnostic pa
Evaluation cross- wi
of sectional
bronchodi  study
lator all
reésponse  pata source:
in patients . .
. University
with .
. hospital

airway .
obstructio
n.Respir  Setting:
Med Secondary
1999; 93:  care
630-636.

Country:
QUADREL  Argentina
LI1999

Recruitment:
Not stated

Number of patients

=119 (subset of 61
tients with asthma
th FEV1<55% from

overall sample 142
asthma patients, plus

58 patients with

COPD)

Inclusion criteria:

Patients with
previously
diagnosed airways
obstruction;
present baseline
spirometry:
FEV1/FVC
relationship 1.64
SEE below
predicted value or
lower; people with
asthma had FEV1
<55% predicted (to
match with COPD
patients’ baseline
lung function)

Exclusion criteria:

Patient
characteristics

Male: Female
Overall: asthma
74:68; COPD
46:12

Mean age:
Overall asthma:
55.4 (19.0)
years; COPD
67.3 (7.0) years

Index test(s) and reference
standard + target condition

e Index testBronchodilator
reversibility: Response to inhaled
salbutamol 200ug a) AFEV1[L]; b)
AFEV1%init; c) AFEV1[L] plus
AFEV1%init; d) AFEV1%pred; e)
AFEV1%max (% of maximal
possible response)

CUT-OFF: positive = a) AFEV1[L]:
200mL; b) AFEV1%init: 15%; c)
AFEV1[L] >200mL plus AFEV1%init
>15%; d) AFEV1%pred: 9%; e)
AFEV1%max (% of maximal
possible response): 50%

Positive and negative predictive
values calculated for two arbitrary
prevalences of asthma A]
prevalence of asthma 30% and B]
prevalence of asthma 70%

Reference standardClinical Dx

Clinical diagnosis: asthma = attacks
of breathlessness or wheeze
according to ATS criteria (smokers
excluded) and at least 2 of: 1;

Outcome
measures
Asthm Ref
a std +
Br.rev. 43
(a) +

Br.rev. 18
(a) -

Total 61

Sensitivity (a)
Specificity(a)
PPV(a) [A]

[B]

NPV (a) [A]
(B]

Asthm Ref
a std +
Br.rev. 52
(b) +

Br.rev. 9
(b) -

Total 61
Sensitivity (b)
Specificity(b)
PPV(b) [A]

Effect sizes

Ref std

17

41

58

70.4%
70.6%
50.5%
84.8%
84.7%
50.6%

Ref std

29

29

58

85.2%
50.0%

39.4%

Total

60

59

119

Total

81

38

119

Comments

Source of
funding:
Not stated

Limitations:
Time between
index test and
reference
standard:
unclear. Some
exclusions may
limit
generalisability

Additional data:

Raw data not
stated;
calculated from
sensitivity and
specificity
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Reference

Study type

Number of patients

Those mentioned in
inclusion and
reference standard
sections, plus
patients not clearly
classified as either
asthma or COPD, or
those under current
treatment with
systemic steroids

Patient
characteristics

Index test(s) and reference
standard + target condition
history of symptoms since
childhood or adolescence; 2.
symptomatic-free periods of >3
months; 3. spontaneous variations
in FEV1 during the year of >20% of
baseline value; 4. histamine
challenge test <8mg/mL. COPD =
heavy current or ex-smokers with
no history of asthma reporting
chronic cough or sputum (non-
smokers excluded)

Time between index test and
reference standard: unclear

Target condition
Asthma

Outcome
measures

(B]

NPV (b) [A]

(B]

Asthm Ref
a std +
Br.rev. 42
(c) +

Br.rev. 19
(c) -

Total 61

Sensitivity (c)
Specificity(c)
PPV(c) [A]

(B]

NPV(c) [A]

[B]

Asthm Ref
a std +
Br.rev. 41
(d) +

Br.rev. 20
(d) -

Total 61
Sensitivity (d)
Specificity(d)
PPV(d) [A]

(B]

NPV (d) [A]

Effect sizes

78.0%
82.9%
47.3%
Ref std

17

41

58

68.8%
70.6%
48.1%
83.5%
81.9%
45.5%
Ref std

17

41

58

67.2%
70.6%
49.2%
84.1%
83.1%

Comments

Total

59

60

119

Total

58

61

119
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Reference

Study type

G.7 PEF variability

Number of patients

Table 51: BROUWER 2010*3

Reference

Brouwer
AFJ, Visser
CAN,
Duiverma
n EJ,

Study type

Study
type:Diagnos
ticCross-
sectional
study

Number of patients
N =61
Inclusion criteria:

Children with non-
specific respiratory

Patient
characteristics

Patient
characteristics

Male: Female
27:34

Mean age:
6 to 16 years;

Index test(s) and reference
standard + target condition

Index test(s) and reference
standard + target condition

Index testPEF variation
amp%mean

CUT-OFF: positive = >95™ centile
for healthy children i.e. 212.3%

Outcome
measures

(B]

Asthm Ref
a std +
Br.rev. 4

(e) +

Br.rev. 57
(e) -

Total 61
Sensitivity (e)
Specificity(e)
PPV(e) [A]

[B]

NPV (e) [A]

(B]

Outcome
measures
Asthm Ref
a std +
PEF + 10
PEF - 10

Effect sizes Comments
47.5%

Refstd Total

1 5

57 114

58 119

6.5%

98.2%

75.5%

94.5%

72.3%

32.4%

Effect sizes Comments
Refstd Total Source of

- funding:

11 21 AstraZeneca NL
28 38 Limitations:
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Reference

Roorda RJ,
and Brand
PLP.

Is home
spirometr
y useful in
diagnosin
g asthma
in children
with
nonspecifi
c
respirator
y
symptoms
? Pediatric
Pulmonol
0gy2010;
45: 326-
332

REF ID:
BROUWE
R2010.

Study type

Data source:

Paediatric
asthma clinic

Setting:
Secondary

care

Country:
The
Netherlands

Recruitment:
Not stated.

Number of patients

symptoms such as
cough and
breathlessness in
whom GP uncertain
of diagnosis referred
to hospital-based
paediatric asthma
clinic

Exclusion criteria:
Straightforward
diagnosis of asthma
based on classical
respiratory
symptoms; referred
for poorly controlled
asthma; systemic
corticosteroids or
long-acting beta-2
agonists in last 4
weeks

Table 52: DEN OTTER 1997*"

Reference

den Otter
JJ, Reijnen
GM, van

den Bosch

Study type

Study
type:Diagnos
ticCross-
sectional

Number of patients

Patient
characteristics

mean 10.4 years

Patient
characteristics

N =323 Male: Female
135:188
Inclusion criteria: Mean age:

adults between 25

Index test(s) and reference
standard + target condition

Reference standardClinical

Dxincluding objective test: Asthma

diagnosed by paediatric
pulmonologist including history.
physical examination and lung
function tests including
methacholine challenge

Time between index test and
reference standard: same time

Target condition
Asthma

Index test(s) and reference
standard + target condition

Index testPEF variability =

(PEFhighest - PEFlowest)/ PEFmean X
100% (mean over 21 days’
readings)

Outcome
measures

Total 20

Sensitivity
Specificity

PPV

NPV

Likelihood ratio

Outcome
measures
Asthm Ref
a std +
PEFvar 6
>15%

Effect sizes

39 59
50%

72%

48%

74%

1.77

Effect sizes
Refstd Total
4 10

Comments

Home
spirometry data
lost for 2
patients due to
battery failure
of the device

Additional data:

None

Comments

Source of

funding:
Not stated.
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Reference

WJ, van
Schayck
CP,
Molema J,
Van Weel
C. Testing
bronchial
hyper-
responsiv
eness:
provocati
on or
peak
expiratory
flow
variability
? British
Journal of
General
Practice.
1997;
47(421):4
87-492
DENOTTE
R1997

Study type
study

Data source:

Population
screening

Setting:
General

population

Country:
The
Netherlands

Recruitment:

Not stated.

Number of patients

and 70 years old with
signs or symptoms
indicating asthma
(persistent or
recurrent respiratory
symptoms or signs of
reversible bronchial
obstruction)

Exclusion criteria:
None given

Patient
characteristics

43 (12) years

Index test(s) and reference
standard + target condition

CUT-OFF: positive = >5% or 10% or
15%

Reference standardClinical
Dxincluding objective test:
Reference standard = BHR, defined
as a PC20 histamine of <8 mg/ml

Time between index test and
reference standard: unclear

Target condition
Asthma

Outcome

measures

PEFvar 124

<15%

Total 130

Sensitivity

Specificity

PPV

NPV

PLR and NLR
Ref
std +

PEFvar 18

>10%

PEFvar 112

<10%

Total 130

Sensitivity

Specificity

PPV

NPV

PLR and NL
Ref
std +

PEFvar 73

>5%

PEFvar 57

<5%

Total 130

Sensitivity

Effect sizes Comments
184 308
Limitations:
188 318 None
0,
& Additional
0,
97% data:None
60%
60%
Refstd Total
8 26
180 292
188 318
14%
96%
69%
62%
Refstd Total
58 131
130 187
188 318
56%
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Reference

Study type

Number of patients

Table 53: THIADENS 19987

Reference

Thiadens
HA, De
Bock GH,
Dekker
FW,
Huysman
JA, Van
Houwelin
gen JC,
Springer
MP et al.
Value of
measuring
diurnal
peak flow
variability
in the
recognitio
n of
asthma: a
study in
general
practice.

Study type

Study
type:Diagnos
ticCross-
sectional
study

Data source:
Community

Setting:
Primary care

Country: The
Netherlands

Recruitment:
January 1994
— March
1995

Number of patients

N =170

Inclusion criteria:18—
75 yrs of age, who
consulted their GP
with coughing that
had lasted for at least
2 weeks

Exclusion criteria:
Already had a
diagnosis of asthma
or COPD, pregnant,
or had a
cardiovascular or
concomitant
pulmonary disease

Patient
characteristics

Patient
characteristics

Male: Female

Index test(s) and reference
standard + target condition

Index test(s) and reference
standard + target condition

Index test:

61: 109

Mean age:
44 (16) years

PEF variability (DPV) =

(PEFhighest - PEFIowest)/ PEFhighest X
100%

= amplitude % highest

(a) MDPV = mean over 2 week
period

(b) DPV more than threshold on 4
days or more

(c) DPV more than threshold on 3
days or more

CUT-OFF:

(a) MDPV > 10% and MDPV >15%
(b) DPV >15% on 4 days or more
(c) DPV >20% on 3 days or more

Reference standardClinical
Dxincluding objective test: A
patient was considered to have
asthma if there had been a

Outcome
measures

Specificity
PPV

NPV

PLR and NL

Outcome
measures
Ref
std +
MDPV 10
(a)
>10% +
MDPV - 59

Total 69

Sensitivity
Specificity
PPV

NPV

PLR and NL

Ref
std +
MDPV 2

(a)
15% +

Effect sizes
69%

56%

66%

Effect sizes
Refstd Total
3 13
98 157
101 170
14.5%

97.0%

76.9%

62.4%

Refstd Total
1 3

Comments

Comments

Source of
funding:
GlaxoWellcome
BV, Medical

Division, The
Netherlands.

Limitations:

Sensitivity etc
calculated

Additional data:

None
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Reference

European
Respirator
y Journal.
1998;
12(4):842-
847

THIADENS
1998

Study type

Number of patients

Patient
characteristics

Index test(s) and reference
standard + target condition
previous period of respiratory
symptoms for >3 weeks in the last
year, accompanied by a
provocative dose causing a 20% fall
in FEV1 (PD20) £15.6 pmol
methacholine and/or reversibility
>9% of 