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Preface

Asthma is a serious global health problem affecting all age groups. Its prevalence is increasing in many countries,
especially among children. Although some countries have seen a decline in hospitalizations and deaths from asthma,
asthma still imposes an unacceptable burden on healthcare systems, and on society through loss of productivity in the
workplace and, especially for pediatric asthma, disruption to the family.

In 2023 the Global Initiative for Asthma celebrated 30 years of working to improve the lives of people with asthma by
translating medical evidence into better asthma care worldwide. Established in 1993 by the National Heart, Lung, and
Blood Institute and the World Health Organization, GINA works with healthcare professionals, researchers, patients
and public health officials around the world to reduce asthma prevalence, morbidity and mortality. The Global Strategy
for Asthma Management and Prevention (‘GINA Strategy Report’) was first published in 1995, and has been updated
annually since 2002 by the GINA Science Committee. It contains guidance for primary care practitioners, specialists
and allied health professionals, based on the latest high-quality evidence available. More resources and supporting
material are provided online at www.ginasthma.org.

GINA supports global efforts to achieve environmental sustainability in health care, while ensuring that our guidance
reflects an optimal balance between clinical and environmental priorities, with a particular focus on patient safety.
GINA also supports efforts to ensure global availability of, and access to, effective quality-assured medications, to
reduce the burden of asthma mortality and morbidity. Since 2001, GINA has organized the annual World Asthma Day,
a focus for local and national activities to raise awareness of asthma and educate families and healthcare
professionals about effective asthma care.

GINA is an independent organization funded solely through sale and licensing of its educational publications. Members
of the GINA Board of Directors are drawn globally from leaders with an outstanding demonstrated commitment to
asthma research, asthma clinical management, public health and patient advocacy. GINA Science Committee
members are highly experienced asthma experts from around the world, who continually review and synthesize
scientific evidence to provide guidance on asthma prevention, diagnosis and management. The GINA Dissemination
Task Group is responsible for promoting GINA resources throughout the world. Members work with an international
network of patient representatives and leaders in asthma care (GINA Advocates), to implement asthma education
programs and support evidence-based care. GINA support staff comprise the Executive Director and Project Manager.

We acknowledge the superlative work of all who have contributed to the success of the GINA program. In particular,
we recognize the outstanding long-term dedication of founding Scientific Director Dr Suzanne Hurd and founding
Executive Director Dr Claude Lenfant in fostering GINA's development until their retirement in 2015, and we were said
to hear of Dr Lenfant’s passing last year. A tribute to Dr Lenfant is available on the GINA website
(https://ginasthma.org/in-memorium-a-tribute-to-claude-lenfant-10-12-1928-t0-06-26-2023/). We acknowledge the
invaluable commitment and skills of our current Executive Director Rebecca Decker, and Program Director Kristi
Rurey. We continue to recognize the contribution of Prof J Mark FitzGerald to GINA for over 25 years until his passing
in 2022. We also thank all members of the Science Committee, who receive no honoraria or reimbursement for their
many hours of work in reviewing evidence and attending meetings, and the GINA Dissemination Working Group and
GINA Advocates.

We hope you find this report to be a useful resource in the management of asthma and that it will help you work with
each of your patients to provide the best personalized care,

Helen K Reddel, MBBS PhD
Chair, GINA Science Committee
Arzu Yorgancioglu, MD

Chair, GINA Board of Directors
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Introduction

Asthma is a serious global health problem, affecting approximately 300 million people around the world, and causing
around 1,000 deaths per day. Most of these deaths occur in low- and middle-income countries, and most of them are
preventable. Asthma interferes with people’s work, education and family life, especially when children have asthma.
Asthma is becoming more prevalent in many economically developing countries, and the cost of asthma treatment for
healthcare systems, communities and individuals is increasing.

The Global Initiative for Asthma (GINA) was established to increase awareness about asthma among healthcare
providers, public health authorities and communities, to improve management of asthma, and to help prevent asthma.

Every year GINA publishes a strategy report, containing information and recommendations on asthma, based on the
latest medical evidence. GINA’s aim is for these to be available and used throughout the world. GINA also promotes
international collaboration on asthma research. GINA Committee members are listed on page 9.

Goals of asthma management

The population goal of asthma management is to prevent asthma deaths and minimize the burden of asthma on
individuals, families, communities, health systems and the environment.

For individuals with asthma of all ages, the goal of asthma management is to achieve the patient’s best possible
long-term outcomes:

¢ Long-term asthma symptom control, which may include:
- Few/no asthma symptoms
- No sleep disturbance due to asthma

- Unimpaired physical activity
e Long-term asthma risk minimization, which may include:

- No exacerbations
- Improved or stable personal best lung function

- No requirement for maintenance OCS
- No medication side-effects.

The patient’s goals for their asthma may be different from these medical goals; and patients with few or no asthma
symptoms can still have severe or fatal exacerbations, including from external triggers such as viral infections, allergen
exposure (if sensitized) or pollution.

Challenges in global asthma management

For healthcare providers, the challenges of managing asthma differ between regions and health systems. Despite
laudable efforts to improve asthma care over the past 30 years, and the availability of effective medications, many
patients globally have not benefited from advances in asthma treatment and often lack even the rudiments of care.
Many of the world’s population live in areas with inadequate medical facilities and meager financial resources. GINA
recognizes that the recommendations found in this report must be adapted to fit local practices and the availability of
healthcare resources. To improve asthma care and patient outcomes, evidence-based recommendations must also be
disseminated and implemented nationally and locally, and integrated into health systems and clinical practice.
Implementation requires an evidence-based strategy involving professional groups and stakeholders and considering
local cultural and socioeconomic conditions. GINA is a partner organization in the Global Alliance against Chronic
Respiratory Diseases (GARD). Through the work of GINA, and in cooperation with GARD and the International Union
Against Tuberculosis and Lung Diseases (IUATLD), substantial progress toward better care for all patients with
asthma should be achieved in the next decade.

At the most fundamental level, patients in many areas do not have access to any inhaled corticosteroid-containing
medications, which are the cornerstone of care for asthma patients of all severity. More broadly, medications remain
the major contributor to the overall costs of asthma management, so the access to and pricing of high-quality asthma
medications continues to be an issue of urgent need and a growing area of research interest.’:2 The safest and most
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effective approach to asthma treatment in adolescents and adults, which also avoids the consequences of starting
treatment with short-acting betaz agonist (SABA) alone, and requires only a single medication, depends on access to
the combination of inhaled corticosteroid and formoterol (ICS—formoterol) across all asthma severity levels.%2
Budesonide-formoterol is included in the World Health Organization (WHO) essential medicines list, so the
fundamental change to anti-inflammatory treatment that was first included in the 2019 GINA Strategy Reporté may
provide a feasible solution to reduce the risk of severe exacerbations in low- and middle-income countries.®

The urgent need to ensure access to affordable, quality-assured inhaled asthma medications as part of universal
health coverage must now be prioritized by all relevant stakeholders, particularly manufacturers of relevant inhalers.
GINA is collaborating with IUATLD and other organizations to work towards a World Health Assembly Resolution to
improve equitable access to affordable care, including inhaled medicines, for children, adolescents and adults with
asthma.2

There is increasing concern globally about climate change, and its impact on the health and security of populations,
particularly in low- and middle-income countries. The propellants in pressurized metered-dose inhalers contribute
significantly to the carbon footprint of health care, particularly from use of SABAs. The GINA Track 1 approach not only
provides a large reduction in exacerbations, in risk of adverse effects of oral corticosteroids, and in urgent health care
compared with SABA-only treatment, but also, if implemented with a dry powder inhaler (as in most of the clinical
trials), it provides a very large reduction in carbon footprint.Z GINA fully supports initiatives to encourage use of
dry-powder inhalers, where they are available and clinically appropriate, and to replace harmful propellants with
low-carbon alternatives. At the same time, it is essential to ensure continuity of supply of essential inhaled medicines
to people in low-resource areas, to avoid exacerbating the existing serious global inequities in health care for asthma.2

Methodology

GINA SCIENCE COMMITTEE

The GINA Science Committee was established in 2002 to review published research on asthma management and
prevention, to evaluate the impact of this research on recommendations in GINA documents, and to provide yearly
updates to these documents. The members are recognized leaders in asthma research and clinical practice, with the
scientific expertise to contribute to the task of the Committee. They are invited to serve for a limited period and in a
voluntary capacity. The Committee is broadly representative of adult and pediatric disciplines, and members are drawn
from diverse geographic regions. The Science Committee normally meets in person three times yearly, in conjunction
with the American Thoracic Society (ATS) and European Respiratory Society (ERS) international conferences and at a
stand-alone meeting, to review asthma-related scientific literature. During COVID-19, meetings of the Science
Committee were held online each month, and online meetings have continued every 1-2 months since then.
Statements of interest for Committee members (p.9) are found on the GINA website www.ginasthma.org.

PROCESSES FOR UPDATES AND REVISIONS OF THE GINA STRATEGY REPORT

Literature search

Details are provided on the GINA website (www.ginasthma.org/about-us/methodology). In summary, two PubMed
searches are performed each year, each covering the previous 18 months, using filters established by the Science
Committee. The search terms include asthma, all ages, only items with abstracts, clinical trial or meta-analysis or
systematic review, and human. The search is not limited to specific PICOT (Population, Intervention, Comparison,
Outcomes, Time) questions. The ‘clinical trial’ publication type includes not only conventional randomized controlled
trials, but also pragmatic, real-life and observational studies. The search for systematic reviews includes, but is not
limited to, those conducted using GRADE methodology.2 An additional search is conducted for guidelines documents
published by other international organizations. The respiratory community is also invited to submit any other fully
published peer-reviewed publications that they believe have been missed, providing that the full paper is submitted in
(or translated into) English; however, because of the comprehensive process for literature review, such ad hoc
submissions have rarely resulted in substantial changes to the report.
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Systematic reviews

Unigque among evidence-based recommendations in asthma, and rare among clinical practice guidelines in most other
therapeutic areas, the GINA report is based on an ongoing twice-yearly cumulative update of the evidence base for its
recommendations. GINA does not normally carry out or commission its own GRADE-based reviews, because of the
current cost of such reviews, the large number of PICOT questions that would be necessary for a comprehensive
practical report of this scope, and because it would limit the responsiveness of the GINA Strategy Report to emerging
evidence and new developments in asthma management. However, the Science Committee reviews relevant
published systematic reviews conducted with GRADE methodology as part of its normal process. GINA
recommendations are constantly being reviewed and considered for update as new evidence (including GRADE-
based systematic reviews on specific topics) is identified and indicates the need.

With recognition of allergen immunotherapy as an area of the GINA report that needed substantial updating, a GINA
working group conducted a systematic review of articles on subcutaneous immunotherapy or sublingual
immunotherapy since publication of two recent systematic reviews.1%11 From the period 01/01/2018 to 10/28/2023, the
working group screened the titles and abstracts of 350 articles for quality and relevance, and undertook full-text review
of 73 publications. On the basis of this systematic review, the section of the GINA report on allergen immunotherapy
(p.104) has been extensively updated.

Literature screening and review

Each article identified by the literature search, after removal of duplicates and those already reviewed, is pre-screened
in Covidence for relevance and major quality issues by the Editorial Assistant and by at least two non-conflicted
members of the Science Committee. Each publication selected from screening is reviewed for quality and relevance
by at least two members of the Science Committee, neither of whom may be an author (or co-author) or declare a
conflict of interest in relation to the publication. Articles that have been accepted for publication and are online in
advance of print are eligible for full text review if the approved/corrected copy-edited proof is available. All members
receive a copy of all abstracts and full text publications, and non-conflicted members have the opportunity to provide
comments during the pre-meeting review period. Members evaluate the abstract and the full text publication, and
answer written questions in a review template about whether the scientific data impact on GINA recommendations,
and if so, what specific changes should be made. In 2020, the Critical Appraisal Skills Programme (CASP) checklist!2
was provided in the review template to assist in evaluation of systematic reviews. A list of all publications reviewed by
the Committee is posted on the GINA website (www.ginasthma.org).

Discussion and decisions during Science Committee meetings

Each publication that is assessed by at least one reviewer to potentially impact on the GINA Strategy Report is
discussed in a Science Committee meeting (virtual or face-to-face). This process comprises three parts, as follows:

1. Quality and relevance of original research and systematic review publications. First, the Committee considers
the relevance of the publication to the GINA Strategy Report, the quality of the study, the reliability of the findings, and
the interpretation of the results, based on the responses from reviewers and discussion by members of the Committee.
For systematic reviews, GRADE assessments, if available, are considered. However, for any systematic review, GINA
members also independently consider the clinical relevance of the question addressed by the review, and the scientific
and clinical validity of the included populations and study design. For network meta-analyses, reviewers also consider
the appropriateness of the comparisons (e.g., whether differences in background exacerbation risk and ICS dose were
taken into account) and the generalizability of the findings. During this discussion, a member who is an author (or was
involved in the study) may be requested to provide clarification or respond to questions about the study, but they may
not otherwise take part in this discussion about the quality and relevance of the publication.

2. Decision about inclusion of the evidence. During this phase, the Committee decides whether the publication or
its findings affect GINA recommendations or statements and should be included in the GINA Strategy Report. These
decisions to modify the report or its references are made by consensus by Committee members present and, again,
any member with a conflict of interest is excluded from these decisions. If the chair is an author on a publication being
reviewed, an alternative chair is appointed to lead the discussion in part 1 and the decision in part 2 for that
publication.
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3. Discussion about related changes to the GINA Strategy Report. If the committee resolves to include the
publication or its findings in the report, an author or conflicted member, if present, is permitted to take part in the
subsequent discussions about and decisions on changes to the report, including the positioning of the study findings in
the report and the way that they would be integrated with existing (or other new) components of the GINA
management strategy. These discussions may take place immediately, or over the course of the year as new evidence
emerges or as other changes to the report are agreed and implemented. The approach to managing conflicts of
interest, as described above, also applies to members of the GINA Board who, ex-officio, attend GINA Science
Committee meetings.

As with all previous GINA Strategy Reports, levels of evidence are assigned to management recommendations where
appropriate. Current criteria (Table A) are based on those originally developed by the National Heart Lung and Blood
Institute. From 2019, GINA has included in ‘Level A’ strong observational evidence that provides a consistent pattern of
findings in the population for which the recommendation is made, and has also described the values and preferences
that were considered in making major new recommendations. The table was updated in 2021 to avoid ambiguity about
the positioning of observational data and systematic reviews.

Table A. Description of levels of evidence used in this report

Evidence Sources

level of evidence Definition

A Randomized controlled Evidence is from endpoints of well-designed RCTs, systematic
trials (RCTs), systematic | reviews of relevant studies or observational studies that provide a
reviews, observational consistent pattern of findings in the population for which the
evidence. Rich body of recommendation is made. Category A requires substantial numbers of
data studies involving substantial numbers of participants.

B Randomized controlled Evidence is from endpoints of intervention studies that include only a
trials and systematic limited number of patients, post hoc or subgroup analysis of RCTs or
reviews. Limited body of | systematic reviews of such RCTs. In general, Category B applies
data when few randomized trials exist, they are small in size, they were

undertaken in a population that differs from the target population of
the recommendation, or the results are somewhat inconsistent.

C Nonrandomized trials or | Evidence is from non-randomized trials or observational studies.

observational studies

D Panel consensus This category is used only in cases where the provision of some
judgment guidance was deemed valuable but the clinical literature addressing
the subject was insufficient to justify placement in one of the other
categories. The Panel Consensus is based on clinical experience or
knowledge that does not meet the above listed criteria.

New therapies and indications

The GINA Strategy Report is a global strategy document. Since regulatory approvals differ from country to country,
and manufacturers do not necessarily make regulatory submissions in all countries, some GINA recommendations are
likely to be off-label in some countries. This is a particular issue for pediatrics, where across different diseases, many
treatment recommendations for preschool children and for children aged 6—11 years are off-label.

For new therapies, GINA's aim is to provide clinicians with evidence-based guidance about new therapies and their
positioning in the overall asthma treatment strategy as soon as possible; otherwise, the gap between regulatory
approval and the periodic update of many national guidelines is filled only by advertising or educational material
produced by the manufacturer or distributor. For new therapies for which the GINA Science Committee considers there
is sufficient good-quality evidence for safety and efficacy or effectiveness in relevant asthma populations,
recommendations may be held until after approval for asthma by at least one major regulatory agency (e.g., European
Medicines Agency or US Food and Drug Administration), since regulators often receive substantially more safety
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and/or efficacy data on new medications than are available to GINA through peer-reviewed literature. However,
decisions by GINA to make or not make a recommendation about any therapy, or about its use in any specific
population, are based on the best available peer-reviewed evidence and not on labeling directives from regulators.

For existing therapies with evidence for new regimens or in different populations, the Science Committee may,
where relevant, make recommendations that are not necessarily covered by regulatory indications in any country at
the time, provided the Committee is satisfied with the available evidence around safety and efficacy/effectiveness.
Since the GINA Strategy Report is a global strategy, the report does not refer to recommendations as being ‘off-label’.
However, readers are advised that, when assessing and treating patients, they should use their own professional
judgment and should also consider local and national guidelines and eligibility criteria, as well as locally licensed drug
doses.

External review

Prior to publication each year, the GINA Strategy Report undergoes extensive external review by patient advocates
and by asthma care experts from primary and specialist care in multiple countries. There is also continuous external
review throughout the year in the form of feedback from end-users and stakeholders through the contact form on the
GINA website.

Literature reviewed for GINA 2024 update

The GINA Strategy Report has been updated in 2024 following the routine twice-yearly review of the literature by the
GINA Science Committee. The literature searches for ‘clinical trial’ publication types (see above), systematic reviews
and guidelines identified a total of 3423 publications, of which 2961 duplicates/animal studies/non-asthma/pilot studies
and protocols were removed. A total of 462 publications underwent screening of title and abstract by at least two
reviewers, and 68 were screened out for relevance and/or quality. A total of 64 publications underwent full-text review
by at least two members of the Science Committee, and 34 publications were subsequently discussed at meetings of
the Science Committee.

A list of key changes in GINA 2024 is shown on page 19, and a copy showing tracked changes is archived on the
GINA website at www.ginasthma.org/archived-reports.
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WHAT’S NEW IN GINA 20247

The GINA Strategy Report has been updated in 2024 following the routine twice-yearly cumulative review of the
literature by the GINA Scientific Committee, and extensive discussion about issues relevant to clinical practice and
research. A copy showing tracked changes from the GINA 2023 report is archived on the GINA website.

KEY CHANGES

¢ Diagnosis of asthma: The diagnostic flowchart for clinical practice (Box 1-1, p.25) has been revised, recognizing
that, globally, a large proportion of health professionals do not have access (or timely access) to spirometry in their
clinical practice. Although peak expiratory flow (PEF) is less reliable than spirometry, it is better than relying on
symptoms alone. The flowchart allows for selection of different initial lung function tests, depending on local
resources. The criteria for identifying variable expiratory airflow limitation (Box 1-2, p.26) have also been clarified,
and more details provided about bronchodilator withholding.

GINA again reviewed, but has not adopted, the recommendation by the American Thoracic Society and European
Respiratory Society Technical Standards Committee to change the criterion for bronchodilator responsiveness from
an increase from baseline of 212% and 200 mL to an increase from baseline of >10% predicted. The Technical
Standards Committee based this recommendation on data for survival, and had explicitly avoided making any
recommendation about the use of this criterion for diagnostic decisions in clinical practice. This topic will be
considered by GINA again when data from additional populations, and for other asthma outcomes, have been
published, to inform the implications of the proposed new criterion for diagnosis of asthma in clinical practice (p.29).

e Cough variant asthma: more information has been added (p.24 and p.32) about this clinical phenotype of asthma,
which is common in some countries. Cough variant asthma may be difficult to distinguish from other causes of
chronic cough in clinical practice, as spirometry may be normal and variable airflow limitation may be identified only
from bronchial provocation testing. Some patients may later also develop wheezing and bronchodilator
responsiveness. The treatment of cough variant asthma is the same as for asthma in general; the cough may return
if inhaled corticosteroids (ICSs) are stopped.

o Assessment of asthma control: We clarify that assessment of symptom control should not be limited to the most
recent 4 weeks, but that there are no validated tools for assessing symptom control over longer periods than this,
and that recall-error for symptoms is common. GINA continues to emphasize that assessing symptom control is not
enough — the patient’s risk factors for exacerbations (including history of exacerbations), for accelerated decline in
lung function and for medication adverse effects must also be assessed (Box 2-2, p.37). While ICS markedly reduce
asthma exacerbations and, in patients not taking ICS, serious exacerbations are associated with greater decline in
lung function, there is no clear evidence that use of ICS per se prevents long-term development of persistent airflow
limitation (p.42).

¢ GINA goal of asthma treatment (Box 3-2, p.50): The goal of asthma treatment is to achieve the best possible long-
term asthma outcomes for the individual patient, including both long-term symptom control and long-term
minimization of risk of exacerbations, lung function decline and medication adverse effects (including long-term
adverse effects of OCS). It is also important to elicit the patient/caregiver’s goals for asthma treatment, as these
may differ from medical goals.

¢ Remission of asthma (p.50): There has been extensive recent discussion in the clinical and research community
about asthma remission on treatment, in the context of biologic therapy for severe asthma. Several proposed
definitions and criteria for their operationalization have been published. A new section of the GINA 2024 report
outlines a framework for clinical practice and research about clinical and complete (pathophysiological) remission in
children and in adults, both off-treatment and on-treatment. These perspectives should also be considered for
discussions with patients and parents/caregivers. The concept of asthma remission on treatment is consistent with
the GINA long-term goal of asthma treatment (Box 3-2, p.50), but individual patient goals should be achievable.

¢ Initial asthma treatment in adults and adolescents (Tracks 1 and 2): Key changes have been made to the
recommendations about the choice of initial treatment step for adults and adolescents in both Tracks 1 and 2, with
updating of Boxes 4-4 (p.75) and 4-5 (p.76) about choice of initial treatment step. The suggested criteria at each
step for initial treatment are based on evidence (where available) and on consensus, so the thresholds are not

19



precise. The new flowchart for initial asthma treatment (Box 4-5, p.76) includes the GINA cycle of asthma
management as a reminder that asthma treatment is not just about medications.

For Track 1, as-needed-only low-dose ICS-formoterol has been the preferred treatment option for both Step 1 and
Step 2 since 2021, so together they are called ‘Steps 1-2’. Accordingly, the descriptions of evidence and other
considerations are now also presented for Steps 1-2 together. A common question is which patients should instead
start treatment at Step 3, i.e., with low-dose ICS-formoterol being taken as maintenance-and-reliever therapy
(MART) rather than as-needed-only. There is no specific evidence to guide this choice, but clinical factors that are
suggested for consideration of starting with MART (if permitted by local regulators) include symptoms every day,
current smoking, low lung function, a recent severe exacerbation or a history of life-threatening exacerbation,
impaired perception of bronchoconstriction (e.g. low initial lung function but few symptoms), severe airway
hyperresponsiveness, or current exposure to a seasonal allergic trigger (p.78).

For Track 2, the previous description of patients suitable for Step 1 treatment (having asthma symptoms less than
twice a month and no risk factors for exacerbations) was introduced in GINA 2014 to limit the use of short-acting
beta> agonist (SABA)-only treatment, as its risks in asthma were already well known.X2 This criterion for Step 1
treatment has now been replaced, since GINA has recommended against SABA-only treatment since 2019. Another
consideration for choosing between Step 1 and Step 2 treatment is that, although maintenance ICS almost halved
the risk of serious exacerbations in patients with symptoms <2 days/week in a clinical trial, such patients would be
very unlikely to take daily ICS if it was prescribed in clinical practice. Therefore, for patients with such infrequent
symptoms, taking ICS whenever SABA is taken (Track 2, Step 1) is preferred over daily ICS plus as-needed SABA
(Track 2, Step 2) to ensure that patients receive at least some ICS, rather than taking SABA alone.

GINA 2024 treatment figure for adults and adolescents, Box 4-6, p.77. There are no major changes from 2023 in
the main treatment figure. In the arrowed circle (also Box 3-3, p.53), ‘asthma medications’ has been changed to
‘asthma medications including ICS’ as a reminder that all patients with asthma should receive ICS-containing
therapy. New short versions of the main treatment figure are shown at the start of the sections of text about Steps
1-4 for Track 1 (Box 4-7, p.78) and Track 2 (Box 4-9, p.86) respectively.

Medications and doses for Track 1 anti-inflammatory reliever (AIR) therapy: Following requests from clinicians,
Box 4-8, p.84 has been expanded to show all the relevant ICS-formoterol devices (dry-powder inhalers [DPIs] and
pressurized metered-dose inhalers [pMDIs]) and doses for AIR therapy by age-group and treatment step, with the
corresponding dosing regimens and maximum number of inhalations in a single day. More devices and doses may
become available in the future.

Beclometasone-formoterol for MART (Box 4-7, p.78). There is evidence from randomized controlled trials and
meta-analyses in approximately 40,000 patients for the long-term safety and efficacy of as-needed budesonide-
formoterol up to a maximum total of 72 mcg formoterol (54 mcg delivered dose) in a single day (total of as-needed
and maintenance doses, if used) for adults and adolescents, together with data from earlier randomized controlled
trials with as-needed formoterol. Based on this extensive evidence, GINA suggests that the same maximum total
dose of formoterol (with ICS) in a single day (72 mcg metered dose) should also apply for adults and adolescents
prescribed MART with beclometasone-formoterol 100/6 mcg, i.e. a maximum total of 12 inhalations in a single day.
For children 6—11 years prescribed MART with budesonide-formoterol, the maximum recommended total dose of
formoterol (with ICS) in a single day is 48 mcg metered dose (36 mcg delivered dose). Most patients need far fewer
doses in any day than the maximum doses recommended.

ICS-formoterol as reliever with other ICS-LABAs: GINA previously recommended against use of ICS-formoterol
as the reliever for patients using maintenance treatment with a combination of ICS and long-acting betaz agonist
(LABA) with a non-formoterol LABA, because of lack of evidence for safety or efficacy with this approach (p.69).
This recommendation is now supported by an analysis suggesting that taking two different LABAs in this way may
be associated with increased adverse events (p.82).14

Leukotriene receptor antagonists: Wherever montelukast is mentioned throughout the report, there is a reminder
to advise patients/parents/caregivers about the potential risk of neuropsychiatric adverse events associated with
this medication. These include new-onset nightmares and behavioral problems and, in some cases, suicidal
ideation.
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¢ High-dose inhaled corticosteroids: Wherever this is suggested as a treatment option throughout the report for
adults and adolescents, it is again stated that this is only for short-term use, e.g., 3-6 months, to minimize the
potential for adverse effects.

e Add-on long-acting muscarinic antagonists (LAMA): Subgroup analyses suggest that the reduction in severe
exacerbations requiring OCS associated with triple therapy (ICS+LABA+LAMA) was seen primarily in patients with
a history of asthma exacerbations in the previous year (p.91).

e Severe asthma with good response to Type 2-targeted therapy: Advice about reduction in asthma therapy in
patients who have had a good asthma response to therapy targeting Type 2 inflammation has been updated and
clarified, with the highest priority to reduce and cease maintenance oral corticosteroids (OCS), if used. Some
previous randomized controlled trials included a rapid ICS dose reduction in patients on biological therapies in order
to induce loss of asthma control, but this is not relevant to clinical practice). A randomized controlled trial in adult
patients with a good response to benralizumab found that, with randomization to MART, most could have their
maintenance ICS-formoterol dose slowly reduced. However, the findings suggest that in patients with severe
asthma, maintenance doses of ICS-formoterol should not be stopped® (p.156). This study also provides support for
use of MART in patients taking Step 5 treatment. Additional advice about stepping down treatment once asthma is
well controlled is in Box 4-13 (p.102).

¢ Initial asthma treatment in children 6—11 years: Boxes 4-10 (p.94) and 4-11 (p.95) about initial asthma treatment
in children 6—11 years have been updated. These recommendations are based on evidence (where available) and
on consensus. The flowchart includes the GINA cycle of asthma management, as a reminder that asthma treatment
is not just about medications. Symptom levels and lung function prompting a particular starting treatment step are
similar to those for adults and adolescents.

In the text about treatment steps, additional details about studies, populations and outcomes in the 6-11 years age
group have been added, including the ICS doses used in the studies of taking ICS whenever SABA is taken (Step 1,
p.97).

e Low, medium and high doses of inhaled corticosteroids. Box 4-2 (p.71) lists low, medium and high doses of
various ICS, alone or in combination with LABA. GINA has emphasized for many years that this table does not imply
potency equivalence, but this continues to be assumed. For clarity, an example has been added: if you switch a
patient’s treatment from a ‘medium’ dose of one ICS to a ‘medium’ dose of another ICS, this may represent a
decrease (or increase) in potency, so the patient’s asthma may become unstable (or they may be at increased risk
of adverse effects). After any change of treatment or inhaler device, patients should be monitored to ensure stability.

e Allergen immunotherapy. The section on allergen immunotherapy (p.104) has been updated following a
systematic review of publications about subcutaneous immunotherapy (SCIT) and sublingual immunotherapy (SLIT)
for asthma by a GINA Science Committee working group. Information is also included about the quality assurance,
personnel, training, safety and administrative protocols that must be observed for preparation and safe delivery of
SCIT. For patients with severe asthma, allergen immunotherapy may be considered as an add-on treatment, but
only after asthma symptoms and exacerbations have been controlled.

Other updates in GINA 2024

e Mild asthma: Further advice has been provided on language about mild and severe asthma (p.43). The term ‘mild
asthma’ is a retrospective label, so it cannot be used to decide which patients are suitable to receive Step 1 or Step
2 treatment.

¢ Pulmonary rehabilitation for asthma: There is now evidence from a systematic review and meta-analysis for the
benefit of structured outpatient pulmonary rehabilitation programs in improving functional exercise capacity and
quality of life for patients with asthma (p.60). Pulmonary rehabilitation also continues to be recommended for
patients with asthma who have dyspnea due to persistent airflow limitation (Section 7, p.131).

¢ Role of FeNO: Further evidence has emerged of differences in inflammatory biomarkers, including fractional
concentration of exhaled nitric oxide (FeNQ), in patients with obesity (p.31 and p.72). The largest study to date of
FeNO-guided management of asthma, conducted in pregnant women, found no reduction in asthma exacerbations
or perinatal outcomes compared with usual care (p.103).16 The main role of FeNO in clinical practice continues to
be to help guide treatment decisions in patients with severe asthma (p.143).
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e Prevention of respiratory infections: More information is provided about vaccinations against respiratory syncytial
virus (RSV), pneumococcus and pertussis (p.106), and interventions to reduce RSV infections in infants (p.206).

e Chronic rhinosinusitis with/without nasal polyps: Information about treatment outcomes in patients with both
asthma and chronic rhinosinusitis has been updated based on latest evidence (p.120).

¢ Acute asthma: Although there is a strong emphasis throughout the GINA report on minimizing OCS use to reduce
long-term cumulative adverse effects, OCS are essential in management of acute severe asthma. However, the
occurrence of any severe exacerbation should be a prompt to assess the patient thoroughly, optimize their asthma
treatment, and consider referral for expert advice, to reduce the risk of another exacerbation occurring (Box 9-3,
p.165). Evidence about use of dexamethasone has been updated based on the latest evidence (p.173).

e Prevention of occupational asthma: This new section has been added to section 13 (Primary prevention of
asthma, p.208).

Topics still under discussion

e Assessment of symptom control: GINA continues to seek evidence relevant to the assessment of symptom control
in patients whose reliever is ICS-formoterol.

e Severe asthma in children 6-11 years: a pocket guide and decision tree are in development.

o Efficacy and safety of high dose ICS for exacerbations of asthma or wheezing in preschool children: a systematic
review is underway.

e Management of acute asthma in hospital and intensive care unit is under discussion

¢ Digital formats for GINA resources: investigation of digital options is ongoing, with the aim of facilitating access to
GINA resources on portable devices and smartphones. Presentation of the GINA Strategy Report as an eBook is
not feasible at present because bibliographic referencing programs are not yet compatible with any of the current
e-Book platforms, so references would need to be re-entered manually every year.

World Asthma Day 2024
GINA’s theme for World Asthma Day, 7 May 2024 is “Asthma education empowers. Information is key”.
Structure and layout

We have updated the structure and layout of the report. For asthma medications (Section 4), information is presented
first for Track 1 (p.78) then for Track 2 (p.86) in adults and adolescents, followed by medications for children 6—11
years (p.96), with detailed information about difficult-to-treat and severe asthma in Section 8 (p.139). A glossary of
medication classes has been added as a Supplement (p.212).

For best functionality of the GINA Report, download the pdf. All page numbers and citation numbers are hyperlinked.
In your pdf reader, if you add the ‘previous view’ button to your toolbar, it is easy to go back and forth between text,
references and linked sections of the report.
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1. Definition, description, and diagnosis of asthma in adults,

adolescents and children 6-11 years

KEY POINTS

What is asthma?

Asthma is a heterogeneous disease, usually characterized by chronic airway inflammation. It is defined by the history
of respiratory symptoms, such as wheeze, shortness of breath, chest tightness and cough, that vary over time and in
intensity, together with variable expiratory airflow limitation. One or more symptoms (e.g., cough) may predominate.
Airflow limitation may later become persistent.

Asthma is usually associated with airway hyperresponsiveness and airway inflammation, but these are not necessary
or sufficient to make the diagnosis.

Recognizable clusters of demographic and clinical characteristics are called ‘clinical asthma phenotypes’. In most
instances, these do not correlate strongly with specific pathological processes or treatment responses. However,
biomarkers reflecting pathophysiological processes are useful in the assessment of difficult-to-treat asthma and
treatment of severe asthma.

How is asthma diagnosed?

The diagnosis of asthma is based on the history of characteristic symptom patterns and evidence of variable
expiratory airflow limitation. This should be documented from bronchodilator reversibility testing or other tests. More
than one test may be needed to confirm asthma or exclude alternative causes of respiratory symptoms.

Many health professionals do not have access to spirometry. If so, peak expiratory flow (PEF) should be used, rather
than relying on symptoms alone.

Test before treating, wherever possible, i.e., document the evidence for the diagnosis of asthma before starting inhaled
corticosteroid (ICS)-containing treatment, as it is often more difficult to confirm the diagnosis once asthma control has
improved.

Additional or alternative strategies may be needed to confirm the diagnosis of asthma in particular populations,
including patients already on ICS-containing treatment, the elderly, patients presenting with cough as the only
symptom (including cough variant asthma), and patients in low-resource settings.

DEFINITION OF ASTHMA

Asthma is a heterogeneous disease, usually characterized by chronic airway inflammation. It is defined by the history
of respiratory symptoms, such as wheeze, shortness of breath, chest tightness and cough, that vary over time and in
intensity, together with variable expiratory airflow limitation.

This definition was reached by consensus, based on consideration of the characteristics that are typical of asthma
before ICS-containing treatment is commenced, and that distinguish it from other respiratory conditions. However,
airflow limitation may become persistent later in the course of the disease.

DESCRIPTION OF ASTHMA

Asthma is a common, chronic respiratory disease affecting 1-29% of the population in different countries.'218 Asthma
is characterized by variable symptoms of wheeze, shortness of breath, chest tightness and/or cough, and by variable
expiratory airflow limitation. Both symptoms and airflow limitation characteristically vary over time and in intensity.
These variations are often triggered by factors such as exercise, allergen or irritant exposure, change in weather, or
viral respiratory infections.
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Symptoms and airflow limitation may resolve spontaneously or in response to medication, and may sometimes be
absent for weeks or months at a time. On the other hand, patients can experience episodic flare-ups (exacerbations)
of asthma that may be life-threatening and carry a significant burden to patients and the community. The majority of
asthma deaths occur in low- and middle-income countries.2 Asthma is usually associated with airway
hyperresponsiveness to direct or indirect stimuli, and with chronic airway inflammation. These features usually persist,
even when symptoms are absent or lung function is normal, but may normalize with treatment.

Asthma phenotypes

Asthma is a heterogeneous disease, with different underlying disease processes. Recognizable clusters of
demographic, clinical and/or pathophysiological characteristics are often called ‘asthma phenotypes’.19-22 |n patients
with more severe asthma, some phenotype-guided treatments are available. However, except in patients with severe
asthma, no strong relationship has been found between specific pathological features and particular clinical patterns or
treatment responses. More research is needed to understand the clinical utility of phenotypic classification in asthma.

Many clinical phenotypes of asthma have been identified.’>21 Some of the most common are:

e Allergic asthma: this is the most easily recognized asthma phenotype, which often commences in childhood and is
associated with a past and/or family history of allergic disease such as eczema, allergic rhinitis, or food or drug
allergy. Examination of the induced sputum of these patients before treatment often reveals eosinophilic airway
inflammation. Patients with this asthma phenotype usually respond well to ICS treatment.

e Non-allergic asthma: some patients have asthma that is not associated with allergy. The cellular profile of the
sputum of these patients may be neutrophilic, eosinophilic or contain only a few inflammatory cells
(paucigranulocytic). Patients with non-allergic asthma often demonstrate a lesser short-term response to ICS.

e Cough variant asthma and cough predominant asthma:22 in some children and adults, cough may be the only
symptom of asthma, and evidence of variable airflow limitation may be absent apart from during bronchial
provocation testing. Some patients subsequently also develop wheezing and bronchodilator responsiveness.
ICS-containing treatment is effective. For more details, see p.32.

e Adult-onset (late-onset) asthma: some adults, particularly women, present with asthma for the first time in adult
life. These patients tend to be non-allergic, and often require higher doses of ICS or are relatively refractory to
corticosteroid treatment. Occupational asthma (i.e., asthma due to exposures at work) should be ruled out in
patients presenting with adult-onset asthma.

e Asthma with persistent airflow limitation: some patients with long-standing asthma develop airflow limitation that is
persistent or incompletely reversible (see p.29). This is thought to be due to airway wall remodeling. See
Chapter 5 (p.108) for more details about patients with features of both asthma and chronic obstructive pulmonary
disease (COPD).

e Asthma with obesity: some obese patients with asthma have prominent respiratory symptoms and a different
pattern of airway inflammation, with little eosinophilic inflammation.2*

There is little evidence about the natural history of asthma after diagnosis, but one longitudinal study showed that
approximately 16% of adults with recently diagnosed asthma may experience clinical remission (no symptoms or
asthma medication for at least 1 year) within 5 years.22 See p.50 for more information about remission.

MAKING THE INITIAL DIAGNOSIS

Making the diagnosis of asthma before treatment is started, as shown in Box 1-1 (p.25) and Box 1-2 (p.26) is based on
identifying both a characteristic pattern of respiratory symptoms such as wheezing, shortness of breath (dyspnea),
chest tightness or cough, and variable expiratory airflow limitation.2é The pattern of symptoms is important, as
respiratory symptoms may be due to acute or chronic conditions other than asthma (see Box 1-3, p.27). If possible,
the evidence supporting a diagnosis of asthma (Box 1-2, p.26) should be documented when the patient first presents,
as the features that are characteristic of asthma may improve spontaneously or with treatment. As a result, it is often
more difficult to confirm a diagnosis of asthma once the patient has been started on ICS-containing treatment,
because this reduces variability of both symptoms and lung function (see Box 1-4, p.30). GINA recognizes that,
globally, many health professionals lack access (or ready access) to spirometry,2Z so advice has also been provided
for using PEF in asthma diagnosis.
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Box 1-1. Diagnostic flowchart for adults, adolescents and children 6—11 years in clinical practice

This flowchart is for patients presenting with chronic or recurrent respiratory symptoms in clinical practice. See Box 9-4
(p.167) and Box 9-6 (p.171) for information on patients presenting with an acute exacerbation.

Patient with chronic or
recurrent respiratory symptoms "o
Are symptoms typical
of asthma?

1
YES

Detailed history/examination

Do history/examination  — Mo ———————————&
support diagnosis of asthma?

1
YES
See Boxes 1-3 and 14 . .
for diagnostic approach in = YES = Is pafé;?:;g?;‘:i trgkmg
patients already on ICS ’
1
NO
\J

Does the patient have
severely uncontrolled

YES — .
respiratory symptoms/
sighs? (see Box 9-4)
NIO
| J
Further history and tests for
_ NO = Is spirometry or PEF & N - alternative diagnoses
- available and feasible? Is alternative diagnosis
confirmed?
| 1
YES YES
Perform lung function .
test(s) as in Box 1-2, e.g. Repeat during
- o _  Spirometry or PEF before SYthO!gS
b and after bronchodilator ggigi?igsr:aiat[ests
Y Is variable expiratory airflow (Box 1-2)

If other diagnoses are limitation confirmed?

unlikely, treat empirically with
ICS-containing treatment YES MO
(Boxes 4-5 & 4-11)

:

Review response in

1-3 months, including PEF Treat for asthma with
or spirometry if available i
P Y — YES —» ICS-containing treatment WIEEl iy B
Have symptoms (and See Boxes 4.5 & 4-11 diagnosis
lung function if available)
improved?

1
NO
L

Refer for higher
level advice

Peak expiratory flow (PEF) is less reliable than spirometry, but it is better than having no objective measurement of lung function.
When measuring PEF, use the same meter each time as the value may vary by up to 20% between different meters, and use only
the highest of three readings. For other abbreviations see p.11. For more information about diagnosis, see text and Box 1-2, p.26.
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Box 1-2. Criteria for initial diagnosis of asthma in adults, adolescents, and children 6-11 years

1. HISTORY OF TYPICAL VARIABLE RESPIRATORY SYMPTOMS

Feature

Wheeze, shortness of
breath, chest tightness
and/or cough

(Descriptors may vary between *

cultures and by age)

Symptoms or features that support the diagnosis of asthma

e Symptoms occur variably over time and vary in intensity

e Symptoms are often worse at night or on waking

o Symptoms are often triggered by exercise, laughter, allergens, cold air
Symptoms often appear or worsen with viral infections

2. CONFIRMED VARIABLE EXPIRATORY AIRFLOW LIMITATION

Feature

Excessive variability in
expiratory lung function
(one or more of the
followina):

Positive bronchodilator (BD)
responsiveness (reversibility)
test with spirometry (or PEFT)

Excessive variability in twice-
daily PEF over 2 weeks*

Increase in lung function after
4 weeks of treatment

Positive bronchial challenge
test

Excessive variation in lung
function between visits (good
specificity but poor sensitivity)

Considerations, definitions, criteria

The greater the variations, or the more occasions excess variation is seen, the more
confident the diagnosis of asthma. If initially negative, tests can be repeated during
symptoms or in the early morning. If spirometry is not possible, PEFt may be used,
but it is less reliable.

Adults: increase from baseline in FEV1 or FVC of 212% and 2200 mL, with greater
confidence if the increase is 215% and 2400 mL; or increase in PEFt 220% if
spirometry is not available.

Children: increase from baseline in FEV+1 of 212% predicted (or in PEFT of 215%).

Measure change 10-15 minutes after 200-400 mcg salbutamol (albuterol) or
equivalent, compared with pre-BD readings. Positive test more likely if BD withheld
before test: SABA 24 hours, long-acting bronchodilators 24—48 hours (see below).

Adults: average daily diurnal PEF variability >10%*

Children: average daily diurnal PEF variability >13%*

Adults: increase from baseline in FEV1 by 212% and 2200 mL (or PEFT by 220%)
after 4 weeks of daily ICS-containing treatment

Children: increase from baseline in FEV1 of 212% predicted (or in PEFT of 215%).
Adults: Fall from baseline in FEV1 of 220% with standard doses of methacholine, or

215% with standardized hyperventilation, hypertonic saline or mannitol challenge, or
>10% and >200 mL with standardized exercise challenge.

Children: fall from baseline in FEV1 of >12% predicted (or fall in PEFt >15%) with
standardized exercise challenge.

If FEV+1 decreases during a challenge test, check that FEV1/FVC ratio has also
decreased, since incomplete inhalation, e.g., due to inducible laryngeal obstruction or
poor effort, can result in a false reduction in FEV1.

Adults: variation in FEV1 of 212% and =200 mL (or in PEFT of 220%) between visits.
Children: variation in FEV1 of 212% in FEV+1 (or 215% in PEFT) between visits

See list of abbreviations (p.11). See Box 1-3 (p.27) for how to confirm the diagnosis in patients already taking ICS-containing
treatment. See p.31 for role of FeNO in asthma diagnosis. For bronchodilator responsiveness testing, use either a SABA or a rapid-
acting ICS-LABA,; see p.29. Withholding periods: Short-acting betaz agonists: 24 hours; formoterol, salmeterol: 24 hours;
indacaterol, vilanterol: 36 hours; tiotropium, umeclidinium, aclidinium, glycopyrronium: 36—48 hours.

tFor each PEF measurement, use the highest of 3 readings. Use the same PEF meter each time, as PEF may vary by up to 20%
between different meters. *Daily diurnal PEF variability is calculated from twice daily PEF as (day’s highest minus day’s lowest)
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divided by (mean of day’s highest and lowest), averaged over two weeks. BD responsiveness may be lost temporarily during severe
exacerbations or viral infections,28 and airflow limitation may become persistent over time.

If reversibility is not present at initial presentation, the next step depends on the availability of other tests and the urgency of the
need for treatment. In a situation of clinical urgency, asthma treatment may be commenced and diagnostic testing arranged within
the next few weeks (Box 1-4, p.30), but other conditions that can mimic asthma (Box 1-3, p.27) should be considered, and the
diagnosis confirmed as soon as possible.

Patterns of respiratory symptoms that are characteristic of asthma

The following features are typical of asthma and, if present, increase the probability that the patient has asthma.28

Respiratory symptoms of wheeze, shortness of breath, cough and/or chest tightness:

e Symptoms are often worse at night or in the early morning.

e Symptoms vary over time and in intensity.

e Symptoms are triggered by viral infections (colds), exercise, allergen exposure, changes in weather, laughter, or
irritants such as car exhaust fumes, smoke or strong smells.

The following features decrease the probability that respiratory symptoms are due to asthma:

e Chronic production of sputum

e Shortness of breath associated with dizziness, light-headedness or peripheral tingling (paresthesia)

e Chest pain

e Exercise-induced dyspnea with noisy inspiration.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis in a patient with suspected asthma varies with age (Box 1-3, p.27). Any of these alternative
diagnoses may also be found together with asthma. See Section 6 (p.117) for management of multimorbidity.

Box 1-3. Differential diagnosis of asthma in adults, adolescents and children 6-11 years

Age

611
years

12-39
years

If the symptoms or signs below are present, consider.

Sneezing, itching, blocked nose, throat-clearing

Sudden onset of symptoms, unilateral wheeze

Recurrent infections, productive cough

Recurrent infections, productive cough, sinusitis

Cardiac murmurs

Pre-term delivery, symptoms since birth

Excessive cough and mucus production, gastrointestinal symptoms
Sneezing, itching, blocked nose, throat-clearing

Dyspnea, inspiratory wheezing (stridor)

Dizziness, paresthesia, sighing

Productive cough, recurrent infections
Excessive cough and mucus production

Cardiac murmurs

Condition

Chronic upper airway cough syndrome
Inhaled foreign body

Bronchiectasis

Primary ciliary dyskinesia

Congenital heart disease
Bronchopulmonary dysplasia

Cystic fibrosis

Chronic upper airway cough syndrome
Inducible laryngeal obstruction

Hyperventilation, dysfunctional
breathing

Bronchiectasis
Cystic fibrosis

Congenital heart disease
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Shortness of breath, family history of early emphysema

Sudden onset of symptoms

Alphas-antitrypsin deficiency

Inhaled foreign body

40+ Dyspnea, inspiratory wheezing (stridor) Inducible laryngeal obstruction
years Dizziness, paresthesia, sighing Hyperventilation, dysfunctional
breathing
Cough, sputum, dyspnea on exertion, smoking or noxious exposure COPD*
Productive cough, recurrent infections Bronchiectasis
Dyspnea with exertion, nocturnal symptoms, ankle edema Cardiac failure
Treatment with angiotensin-converting enzyme (ACE) inhibitor Medication-related cough
Dyspnea with exertion, non-productive cough, finger clubbing Parenchymal lung disease
Sudden onset of dyspnea, chest pain Pulmonary embolism
Dyspnea, unresponsive to bronchodilators Central airway obstruction
All Chronic cough, hemoptysis, dyspnea; and/or fatigue, fever, (night) Tuberculosis
ages sweats, anorexia, weight loss

Prolonged paroxysms of coughing, sometimes stridor

Pertussis

See list of abbreviations (p.11). *See Section 7 (p.131). Any of the above conditions may also contribute to respiratory symptoms in
patients with confirmed asthma.

Why is it important to confirm the diagnosis of asthma?

This is important to avoid unnecessary treatment or over-treatment, and to avoid missing other important diagnoses. In
adults with an asthma diagnosis in the last 5 years, one-third could not be confirmed as having asthma after repeated
testing over 12 months with staged withdrawal of ICS-containing treatment. The diagnosis of asthma was less likely to
be confirmed in patients who did not undergo lung function testing at the time of initial diagnosis. Some patients (2%)
had serious cardiorespiratory conditions that had been misdiagnosed as asthma.22 It is important to confirm the
diagnosis of asthma in people with suggestive respiratory symptoms; a study in Canada found that patients with
undiagnosed asthma had worse health-related quality of life and more unscheduled healthcare visits than those
without asthma, and similar to those with diagnosed asthma.32

History and family history

Commencement of respiratory symptoms in childhood, a history of allergic rhinitis or eczema, or a family history of
asthma or allergy, increases the probability that the respiratory symptoms are due to asthma. However, these features
are not specific for asthma and are not seen in all asthma phenotypes. Patients with allergic rhinitis or atopic dermatitis
should be asked specifically about respiratory symptoms.

Physical examination

Physical examination in people with asthma is often normal. The most frequent abnormality is expiratory wheezing
(rhonchi) on auscultation, but this may be absent or only heard on forced expiration. Wheezing may also be absent
during severe asthma exacerbations, due to severely reduced airflow (so called ‘silent chest’), but at such times, other
physical signs of respiratory failure are usually present. Wheezing may also be heard with inducible laryngeal
obstruction, COPD, respiratory infections, tracheomalacia, or inhaled foreign body (when wheezing may be unilateral).
Crackles (crepitations) and inspiratory wheezing are not features of asthma. Examination of the nose may reveal signs
of allergic rhinitis or nasal polyps.
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Lung function testing to document variable expiratory airflow limitation

Asthma is characterized by variable expiratory airflow limitation, i.e., expiratory lung function varies over time, and in
magnitude, to a greater extent than in healthy populations. In asthma, lung function may vary over time between
completely normal and severely obstructed in the same patient. Poorly controlled asthma is associated with greater
variability in lung function than well-controlled asthma.28

Lung function is most reliably assessed by spirometry testing, with assessment of forced expiratory volume in

1 second (FEV+1) and the ratio of FEV1 to forced vital capacity (FEV1/FVC). Spirometry testing should be carried out by
well-trained operators with well-maintained and regularly calibrated equipment,2! with an inline filter to protect against
transmission of infection.22 However, globally, many clinicians do not have ready (or any) access to spirometry. In this
context assessment of PEF, although less reliable, is better than no objective measurement of lung function. If PEF is
used, the best of 3 measurements should be used each time, and the same meter should be used for follow-up
testing, as measurements may differ from meter to meter by up to 20%.33

Areduced FEV+ or PEF may be found with many other lung diseases, or poor technique with inadequate inhalation.
This may be due to lack of effort or to inducible laryngeal obstruction. Reduced FEV1/FVC (compared with baseline or
compared with the lower limit of normal) indicates expiratory airflow limitation. Many spirometers now include age-
specific predicted values for lower limit of normal in their software.34

In clinical practice, once an obstructive defect has been confirmed, variation in airflow limitation is generally assessed
from variation in FEV1 or PEF. ‘Variability’ refers to improvement and/or deterioration in symptoms and lung function.
Excessive variability may be identified over the course of one day (diurnal variability), from day to day, from visit to
visit, or seasonally, or from a responsiveness test.

Responsiveness (previously called ‘reversibility’)2! generally refers to rapid improvements in FEV+ (or PEF), measured
within minutes after inhalation of a rapid-acting bronchodilator such as 200—400 mcg salbutamol, or more sustained
improvement over days or weeks after the introduction of ICS treatment.35

In a patient with typical or suggestive respiratory symptoms, obtaining evidence of excessive variability in expiratory
lung function is an essential component of the diagnosis of asthma. Some specific examples are:

e Anincrease in lung function 10—-15 minutes after administration of a bronchodilator, or after a trial of ICS-
containing treatment; lung function may improve gradually, so it should be assessed after at least 4 weeks

e Adecrease in lung function after exercise (spontaneous or standardized) or during a bronchial provocation test

e Variation in lung function beyond the normal range when it is repeated over time, either on separate visits, or on
twice-daily home monitoring over at least 1-2 weeks.

Specific criteria for demonstrating excessive variability in expiratory lung function are listed in Box 1-2 (p.26). A
decrease in FEV1 or PEF during a respiratory infection, while commonly seen in asthma, does not necessarily indicate
that a person has asthma, as it may also be seen in otherwise healthy individuals or people with COPD.

How much variation in expiratory airflow is consistent with asthma?

Bronchodilator responsiveness: There is overlap in bronchodilator responsiveness and other measures of variation
between health and disease.2¢ In a patient with respiratory symptoms, the greater the variations in their lung function,
or the more times excess variation is seen, the more likely the diagnosis is to be asthma (Box 1-2, p.26). Generally, in
adults with respiratory symptoms typical of asthma, an increase or decrease in FEV1 of 212% and 2200 mL from
baseline, or (if spirometry is not available) a change in PEF of at least 20%, is accepted as being consistent with
asthma. A Technical Standards Committee recommended changing the criterion for a positive bronchodilator
responsiveness test from an increase from baseline in FEV+ or FVC of 212% and >200 mL (as at present) to an
increase from baseline of >10% of the patient’s predicted value.Z This recommendation was based on data for
survival, and the Technical Standards Committee avoided making any recommendation about the use of this criterion
for diagnostic decisions in clinical practice. This topic will be considered again by GINA when more data are available,
including comparison with other diagnostic tests for asthma.
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Diurnal PEF variability is calculated from twice daily readings as the daily amplitude percent mean, i.e.:

(( [Day’s highest — day’s lowest] / mean of day’s highest and lowest) x 100). Then the average of each day’s value is
calculated over 1-2 weeks. The upper 95% confidence limit of diurnal variability (amplitude percent mean) from twice
daily readings is 9% in healthy adults,& and 12.3% in healthy children3? so, in general, diurnal variability >10% for
adults and >13% for children is regarded as excessive.

If FEV1 is within the predicted normal range when the patient is experiencing symptoms, this reduces the probability
that the symptoms are due to asthma. However, patients whose baseline FEV1 is >80% predicted can have a clinically
important increase in lung function with bronchodilator or ICS-containing treatment. Predicted normal ranges
(especially for PEF) have limitations, so the patient’s own best reading (‘personal best’) is recommended as their
‘normal’ value.

Box 1-4. Steps for confirming the diagnosis of asthma in a patient already taking ICS-containing treatment
Current status Steps to confirm the diagnosis of asthma

Variable respiratory Diagnosis of asthma is confirmed. Assess the level of asthma control (Box 2-2A and
symptoms and variable Box 2-2B, p.37) and review ICS-containing treatment (Box 4-6, p.77; Box 4-12, p.96.)
airflow limitation

Variable respiratory Consider repeating spirometry (or PEF*) after withholding bronchodilator (4 hrs for
symptoms but no variable | SABA, 24—48 hrs for long-acting bronchodilators (see below) or during symptoms. Check
airflow limitation between-visit variability of FEV1, and bronchodilator responsiveness. If still normal,

consider other diagnoses (Box 1-3, p.27).

If FEVy (or PEF®) is >70% predicted: consider stepping down ICS-containing treatment
(see Box 1-5, p.32) and reassess in 2—4 weeks, then consider bronchial provocation test
or repeating bronchodilator responsiveness test.

If FEV; (or PEF®) is <70% predicted: consider starting or stepping up maintenance ICS-
containing treatment for 3 months (Box 4-6, p.77), then reassess symptoms and lung
function. If no response, resume previous ICS dose and refer patient for diagnosis and
investigation.

Few respiratory Consider repeating BD responsiveness test again after withholding bronchodilator as
symptoms, normal lung above or during symptoms. If normal, consider investigation for alternative diagnoses
function, and no variable | (Box 1-3, p.27).
airflow limitation Consider stepping down ICS-containing treatment (see Box 1-5, p.32):
e If symptoms emerge and lung function falls: asthma is confirmed. Step up ICS-
containing treatment to previous lowest effective dose.
e If no change in symptoms or lung function at lowest controller step: consider ceasing
maintenance ICS-containing treatment, or switching to as-needed-only ICS-formoterol,
and monitor patient closely for at least 12 months (Box 4-13, p.102).

Persistent shortness of Consider stepping up ICS-containing treatment for 3 months (Box 4-6, p.77), then
breath and persistent reassess symptoms and lung function. If no response, resume previous ICS dose and
airflow limitation refer patient for further investigation and management, or manage as for patients with

features of both asthma and COPD (Section 7, p.131).

See list of abbreviations (p.11). ‘Variable airflow limitation’ refers to expiratory airflow. Withholding period for long-acting
bronchodilators: 24 hours for formoterol, salmeterol; 36 hours for indacaterol, vilanterol; 36-48 hours for tiotropium, umeclidinium,
aclidinium, glycopyrronium. *If spirometry is not possible, PEF may be used, but it is less reliable. Use the same PEF meter each
time, as PEF may vary by up to 20% between different meters. For each PEF measurement, use the highest of 3 readings.

When can variable expiratory airflow limitation be documented?

If possible, evidence of variable expiratory airflow limitation should be documented before treatment is started. This is
because variability usually decreases with ICS treatment as lung function improves. In addition, any increase in lung
function after initiating ICS-containing treatment can help to confirm the diagnosis of asthma. Bronchodilator
responsiveness may not be present between symptoms, during viral infections or if the patient has used a betaz
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agonist within the previous few hours; and in some patients with asthma, airflow limitation may become persistent or
irreversible over time.

If neither spirometry nor PEF is available, or variable expiratory airflow limitation is not documented, a decision about
whether to investigate further or start ICS-containing treatment immediately depends on clinical urgency and access to
other tests.2” Box 1-4 (p.30) describes how to confirm the diagnosis of asthma in a patient already taking ICS-
containing treatment.

Other tests that may be used in diagnosis of asthma
Bronchial provocation tests

One option for documenting variable expiratory airflow limitation is to refer the patient for bronchial provocation testing
to assess airway hyperresponsiveness. Challenge agents include inhaled methacholine,*° histamine, exercise,*!
eucapnic voluntary hyperventilation or inhaled mannitol. These tests are moderately sensitive for a diagnosis of
asthma but have limited specificity224!, For example, airway hyperresponsiveness to inhaled methacholine has been
described in patients with allergic rhinitis,*2 cystic fibrosis#2, bronchopulmonary dysplasiat and COPD.42 This means
that a negative test in a patient not taking ICS can help to exclude asthma, but a positive test does not always mean
that a patient has asthma — the pattern of symptoms (Box 1-2, p.26) and other clinical features (Box 1-3, p.27) must
also be considered.

Allergy tests

The presence of atopy increases the probability that a patient with respiratory symptoms has allergic asthma, but this
is not specific for asthma nor is it present in all asthma phenotypes. Atopic status can be identified by skin prick testing
or by measuring the level of specific immunoglobulin E (sIgE) in serum. Skin prick testing with common environmental
allergens is simple and rapid to perform and, when performed by an experienced tester with standardized extracts, is
inexpensive and has a high sensitivity. Measurement of sIgE is no more reliable than skin prick tests and is more
expensive, but may be preferred for uncooperative patients, those with widespread skin disease, or if the history
suggests a risk of anaphylaxis.2¢ The presence of a positive skin test or positive sIgE, however, does not mean that
the allergen is causing symptoms — the relevance of allergen exposure and its relation to symptoms must be
confirmed by the patient’s history.

Imaging

Imaging studies are not routinely used in the diagnosis of asthma, but may be useful to investigate the possibility of
comorbid conditions or alternative diagnoses in adults with difficult-to-treat asthma. Imaging may also be used to
identify congenital abnormalities in infants with asthma-like symptoms, and alternative diagnoses in children with
difficult-to-treat asthma. High-resolution computed tomography (CT) of the lungs can identify conditions such as
bronchiectasis, emphysema, lung nodules, airway wall thickening and lung distension, and may assess airway
distensibility. The presence of radiographically detected emphysema is considered when differentiating asthma from
COPD (Box 7-4, p.137), but there is no accepted threshold, and these conditions can coexist. Moreover, air trapping
(which may be present in asthma, and is also a feature of ageing) can be difficult to distinguish from emphysema.
Chest imaging is not currently recommended to predict treatment outcomes or lung function decline, or to assess
treatment response.

CT of the sinuses can identify changes suggestive of chronic rhinosinusitis with or without nasal polyps (p.120), which
in patients with severe asthma may help with choice of biologic therapy (see Box 8-4, p.144).

Exhaled nitric oxide

The fractional concentration of exhaled nitric oxide (FeNO) is modestly associated with levels of sputum and blood
eosinophils,*” but this association is lost in obesity.2448 FeNO has not been established as useful for ruling in or ruling
out a diagnosis of asthma (see Definition of asthma, p.23) because, while FeNO is higher in asthma that is
characterized by Type 2 airway inflammation with elevated interleukin (IL)-4 and IL-13,22 it is also elevated in non-
asthma conditions (e.g., eosinophilic bronchitis, atopy, allergic rhinitis, eczema), and it is not elevated in some asthma
phenotypes (e.g., neutrophilic asthma, asthma with obesity).2*¢ FeNO is also lower in smokers and during
bronchoconstriction®? and the early phases of allergic response;2! it may be increased or decreased during viral
respiratory infections.22 For information on the role of FeNO in asthma treatment, see Section 4 (p.72).
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CONFIRMING THE DIAGNOSIS OF ASTHMA IN PATIENTS ALREADY TAKING ICS-CONTAINING
TREATMENT

If the basis of a patient’s diagnosis of asthma has not previously been documented, confirmation with objective testing
should be sought. In primary care, the presence of asthma cannot be confirmed in many patients (25—-35%) who have
previously received this diagnosis.22:52:55

The process for confirming the diagnosis in patients already on ICS-containing treatment depends on the patient’s
symptoms and lung function (Box 1-4, p.30). In some patients, this may include a trial of either a lower or a higher
dose of ICS-containing treatment. If the diagnosis of asthma cannot be confirmed, refer the patient for expert
investigation and diagnosis. For some patients, it may be necessary to step down the ICS-containing treatment to
confirm the diagnosis of asthma. The process is described in Box 1-5 (p.32).

Box 1-5. How to step-down ICS-containing treatment to help confirm the diagnosis of asthma
1. ASSESS

» Document the patient’s current status including asthma symptom control and risk factors (Box 2-2, p.37) and lung
function. If the patient has risk factors for asthma exacerbations (Box 2-2B), step down treatment only with close
supervision.

» Choose a suitable time (e.g., no respiratory infection, not going away on vacation, not pregnant).

» Provide a written asthma action plan (Box 9-2, p.162) so the patient/caregiver knows how to recognize and
respond if symptoms worsen. Ensure they will have enough medication to be able to resume their previous dose
if their asthma worsens after stepping down.

2. ADJUST

» Show the patient/caregiver how to reduce their ICS dose by 25-50%, or stop other maintenance medication
(e.g., LABA) if being used. See step-down options in Box 4-13, p.102. Schedule a review visit for 2—4 weeks.

3. REVIEW RESPONSE

» Repeat assessment of asthma control and lung function tests in 2—-4 weeks (Box 1-2, p.26).

» If symptoms increase and variable expiratory airflow limitation is confirmed after stepping down treatment, the
diagnosis of asthma is confirmed. The patient should be returned to their lowest previous effective treatment.

» If, after stepping down to a low-dose ICS-containing treatment, symptoms do not worsen and there is still no
evidence of variable expiratory airflow limitation to confirm the diagnosis of asthma, consider ceasing
ICS-containing treatment and repeating asthma control assessment and lung function tests in 2—-3 weeks, but
follow the patient for at least 12 months.22

See list of abbreviations (p.11)

HOW TO MAKE THE DIAGNOSIS OF ASTHMA IN OTHER CONTEXTS

Patients presenting with persistent cough as the only respiratory symptom

Common causes of an isolated non-productive cough include cough-variant asthma, chronic upper airway cough
syndrome (often called ‘postnasal drip’), cough induced by angiotensin-converting enzyme (ACE) inhibitors,
gastroesophageal reflux, chronic sinusitis, post-infectious cough,28 inducible laryngeal obstruction,25¢ and eosinophilic
bronchitis.

In cough variant asthma, a persistent cough is the only symptom, or, in cough predominant asthma, the most
prominent symptom.222359 The cough may be worse at night or with exercise, and in some patients it is productive.
Spirometry is usually normal, and the only abnormality in lung function may be airway hyperresponsiveness on
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bronchial provocation testing (Box 1-2, p.26,). Some patients with cough variant asthma may later develop wheeze
and significant bronchodilator responsiveness on spirometry.52 Most patients with cough variant asthma have sputum
eosinophilia, and they may also have elevated FeNO.22 Cough-variant asthma must also be distinguished from
eosinophilic bronchitis in which patients have cough and sputum eosinophilia but normal spirometry and normal airway
responsiveness.&! Treatment of cough variant asthma follows usual recommendations for asthma.

Occupational asthma and work-exacerbated asthma

Asthma acquired in the workplace is frequently missed. Asthma may be induced or (more commonly) aggravated by
exposure to allergens or other sensitizing agents at work, or sometimes from a single, massive exposure.
Occupational rhinitis may precede asthma by up to a year and early diagnosis is essential, as persistent exposure is
associated with worse outcomes.62:83

An estimated 5-20% of new cases of adult-onset asthma can be attributed to occupational exposure.82 Adult-onset
asthma requires a systematic inquiry about work history and exposures, including hobbies. Asking patients whether
their symptoms improve when they are away from work (weekends or vacation) is an essential screening question.® |t
is important to confirm the diagnosis of occupational asthma objectively as it may lead to the patient changing their
occupation, which may have legal and socioeconomic implications. Specialist referral is usually necessary, and
frequent PEF monitoring at and away from work is often used to help confirm the diagnosis. There is more information
about occupational asthma in Section 6 (p.117) and in specific guidelines.2

Athletes

The diagnosis of asthma in athletes should be confirmed by lung function tests, usually with bronchial provocation
testing.t2 Conditions that may either mimic or be associated with asthma, such as rhinitis, laryngeal disorders
(e.g., inducible laryngeal obstruction),%8 dysfunctional breathing, cardiac conditions and over-training, must be
excluded.

Pregnant women

Pregnant women and women planning a pregnancy should be asked whether they have asthma so that appropriate
advice about asthma management and medications can be given (p.126).57 If the clinical history is consistent with
asthma, and other diagnoses appear unlikely (Box 1-3, p.27) but the diagnosis of asthma is not confirmed on initial
bronchodilator responsiveness testing (Box 1-2, p.26), manage as asthma with ICS-containing treatment (p.126) and
postpone other diagnostic investigations until after delivery. During pregnancy, bronchial provocation testing is
contraindicated, and it is not advisable to step down ICS-containing treatment.

The elderly

Asthma is frequently undiagnosed in the elderly,%8 due to poor perception of airflow limitation; acceptance of dyspnea
as being ‘normal’ in old age, lack of fitness, and reduced physical activity. The presence of multimorbidity also
complicates the diagnosis. In a large population-based survey of asthma patients older than 65 years, factors
associated with a history of asthma hospitalization included co-diagnosis of COPD, coronary artery disease,
depression, diabetes mellitus, and difficulty accessing medications or clinical care because of cost.8¢ Symptoms of
wheezing, breathlessness and cough that are worse on exercise or at night can also be caused by cardiovascular
disease or left ventricular failure, which are common in this age group. A careful history and physical examination,
combined with an electrocardiogram and chest X-ray, will assist in the diagnosis.”2 Measurement of plasma brain
natriuretic polypeptide and assessment of cardiac function with echocardiography may also be helpful.”* In older
people with a history of smoking or biomass fuel exposure, COPD and overlapping asthma and COPD (asthma—
COPD overlap) should be considered (Section 7, p.131).

Smokers and ex-smokers

Asthma and COPD may be difficult to distinguish in clinical practice, particularly in older patients and smokers and ex-
smokers, and these conditions may overlap (asthma-COPD overlap). The Global Strategy for Diagnosis, Management
and Prevention of COPD (GOLD) 202472 defines COPD on the basis of chronic respiratory symptoms, environmental
exposures such as smoking or inhalation of toxic particles or gases, with confirmation by post-bronchodilator
FEV1/FVC <0.7. Clinically important bronchodilator responsiveness (>12% and >200 mL) is often found in COPD.Z2
Low diffusion capacity is more common in COPD than asthma. The history and pattern of symptoms and past records
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can help to distinguish patients with COPD from those with long-standing asthma who have developed persistent
airflow limitation. Uncertainty in the diagnosis should prompt early referral for specialized investigation and treatment
recommendations, as patients with asthma-COPD overlap have worse outcomes than those with asthma or COPD
alone (see Section 7, p.131).24

Obese patients

While asthma is more common in obese than non-obese people,’® respiratory symptoms associated with obesity can
mimic asthma. In obese patients with dyspnea on exertion, it is important to confirm the diagnosis of asthma with
objective measurement of variable expiratory airflow limitation. One study found that non-obese patients were just as
likely to be over-diagnosed with asthma as obese patients (around 30% in each group).22 Another study found both
over- and under-diagnosis of asthma in obese patients.’®

Low- and middle-income countries

Diagnosis of asthma in low-resource settings, including low- and middle-income countries (LMICs), presents
substantial challenges for clinical practice.ZZ Access to lung function testing, particularly spirometry, is often very
limited. Even when available, lung function testing may be substantially underused (e.g., unaffordable for the patient or
health system,”” or too time-consuming in a busy clinic. A single lung function test may not be sufficient to confirm the
diagnosis of asthma or indicate an alternative cause, so more than one visit by the patient (with resulting costs of time
and travel) may be needed.?’ The differential diagnosis of asthma in these countries may often include other endemic
respiratory diseases (e.g., tuberculosis, HIV/AIDS-associated lung diseases, and parasitic or fungal lung diseases).

As a result of these issues, clinicians often use a syndromic approach to diagnosis and initial management, based on
history and clinical findings.Z8 Practical evidence-based resources have been developed and implemented in several

countries.”28 This approach reduces diagnostic precision but is based on the assumption (valid in most LMICs) that

under-diagnosis and under-treatment of asthma is more likely&! than the overdiagnosis and overtreatment often seen
in high income countries.22.82

GINA does not recommend that diagnosis of asthma should be solely based on syndromic clinical patterns, and
suggests lung function testing with a PEF meter if spirometry is not available.2Z The World Health Organization (WHO)
Package of essential noncommunicable (PEN) disease interventions for primary careg lists the PEF meter as an
essential tool in the management of chronic respiratory diseases.

When spirometry is not available, the presence of variable expiratory airflow limitation (including reversible obstruction)
can be confirmed by PEF, as outlined in Box 1-2, p.26. For example, before starting long-term ICS-containing
treatment, the following investigations can help to confirm the diagnosis of asthma (or prompt investigation for
alternative diagnoses)

e >20% improvement in PEF 15 minutes after giving 2 puffs of albuterol&s
e Improvement in symptoms and PEF after a 4-week therapeutic trial with ICS-containing treatment.2Z

Either of these findings would increase the likelihood of a diagnosis of asthma versus other diagnoses.

A structured algorithmic approach to patients presenting with respiratory symptoms forms part of several strategies
developed for improving respiratory disease management in LMICs.2 These strategies are of particular use in
countries where, owing to the high prevalence of tuberculosis, large numbers of patients with respiratory symptoms
present for assessment at tuberculosis clinics.

There is a pressing need for access to affordable diagnostic tools (peak flow meters and spirometry), and training in
their use, to be substantially scaled up in LMICs.2”
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2. Assessment of asthma in adults, adolescents and children 6-11

years

KEY POINTS

Asthma control

The level of asthma control is the extent to which the features of asthma can be observed in the patient, or
have been reduced or removed by treatment.

Asthma control is assessed in two domains: symptom control and risk of adverse outcomes. Poor
symptom control is burdensome to patients and increases the risk of exacerbations, but patients with good
symptom control can still have severe exacerbations.

Asthma severity

The current definition of asthma severity is based on retrospective assessment, after at least 2—3 months of
asthma treatment, from the intensity of treatment required to control symptoms and exacerbations.

This definition is clinically useful for severe asthma, as it identifies patients whose asthma is relatively
refractory to high intensity treatment with high-dose inhaled corticosteroids (ICS) and a long-acting betaz
agonist (LABA) and who may benefit from additional treatment such as biologic therapy. It is important to
distinguish between severe asthma and asthma that is uncontrolled due to modifiable factors such as incorrect
inhaler technique and/or poor adherence.

However, the retrospective definition of mild asthma as ‘easy to treat’ is less useful, as patients with few
interval symptoms can have exacerbations triggered by external factors such as viral infections or allergen
exposure, and the treatment that was historically regarded as the lowest intensity — short-acting betaz agonist
(SABA) alone — actually increases the risk of exacerbations.

‘Mild asthma’ is a retrospective label, so it cannot be used to decide which patients are suitable to receive Step
1 or Step 2 treatment.

In clinical practice and in the general community, the term ‘mild asthma’ is often used to mean infrequent or
mild symptoms, and it is often assumed that these patients are not at risk and do not need ICS-containing
treatment.

For these reasons, GINA suggests that the term ‘mild asthma’ should generally be avoided in clinical practice if
possible or, if used, qualified with a reminder that patients with infrequent symptoms can still have severe or
fatal exacerbations, and that this risk is substantially reduced with ICS-containing treatment.

GINA is continuing to engage in stakeholder discussions about the definition of mild asthma, to obtain
agreement about the implications for clinical practice and clinical research of the changes in knowledge about
asthma pathophysiology and treatment since the current definition of asthma severity was published.

How to assess a patient’s asthma

Assess symptom control from the frequency of daytime and night-time asthma symptoms, night waking and
activity limitation and, for patients using SABA reliever, their frequency of SABA use. Other tools for assessing
recent symptom control include Asthma Control Test (ACT) and Asthma Control Questionnaire (ACQ). There
are no validated tools for assessing symptom control over a longer period.

Also, separately, assess the patient’s risk factors for exacerbations, even if their symptom control is good. Risk
factors for exacerbations that are independent of symptom control include not only a history of 21 exacerbation
in the previous year, but also SABA-only treatment (without any ICS), over-use of SABA, socioeconomic
problems, poor adherence, incorrect inhaler technique, low forced expiratory volume in 1 second (FEV1),
exposures such as smoking, and blood eosinophilia. To date, there are no suitable composite tools for
assessing exacerbation risk.

Also assess risk factors for persistent airflow limitation and medication side-effects (including from oral
corticosteroids), treatment issues such as inhaler technique and adherence, and comorbidities, and ask the
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patient/caregiver about their asthma goals and treatment preferences.
e Once the diagnosis of asthma has been made, the main role of lung function testing is in the assessment of
future risk. It should be recorded at diagnosis, 3—6 months after starting treatment, and periodically thereafter.
¢ Investigate for impaired perception of bronchoconstriction if there are few symptoms but low lung function, and
investigate for alternative diagnoses if there are frequent symptoms despite good lung function.

OVERVIEW

The long-term goal of asthma treatment is to achieve the best possible long-term outcomes for the patient (see

Box 3-2, p.50 for more details about goals of treatment). For every patient, assessment of asthma should include the
assessment of asthma control (both symptom control and future risk of adverse outcomes), treatment issues
(particularly inhaler technique and adherence), and any comorbidities that could contribute to symptom burden and
poor quality of life (Box 2-1, p.36). Lung function, particularly FEV+ as a percentage of predicted value, is an important
part of the assessment of future risk.

The use of digital technology, telemedicine and telehealthcare in the monitoring of patients with asthma is rapidly
increasing, particularly during the COVID-19 pandemic. However, the types of interactions are diverse, and high-
quality studies are needed to evaluate their utility and effectiveness.

Box 2-1. Summary of assessment of asthma in adults, adolescents, and children 6-11 years
1. Assess asthma control = symptom control AND future risk of adverse outcomes

e Assess symptom control over the last 4 weeks (Box 2-2A, p.37) or longer.
o |dentify any other risk factors for exacerbations, persistent airflow limitation or side-effects (Box 2-2B).

e Measure lung function at diagnosis/start of treatment, 3—6 months after starting ICS-containing
treatment, then periodically, e.g., at least once every 1-2 years, but more often in at-risk patients and
those with severe asthma.

2. Assess treatment issues

e Document the patient’s current treatment step (Box 4-6, p.77).

e Watch inhaler technique (Box 5-2, p.110), assess adherence (Box 5-3, p.112) and side-effects.
e Check that the patient has a written asthma action plan.

e Ask about the patient’s attitudes and goals for their asthma and medications.

3. Assess multimorbidity

¢ Rhinitis, rhinosinusitis, gastroesophageal reflux, obesity, obstructive sleep apnea, depression and
anxiety can contribute to symptoms and poor quality of life, and sometimes to poor asthma control
(see Section 6, p.117).

What is meant by ‘asthma control’?

The level of asthma control is the extent to which the manifestations of asthma can be observed in the patient, or have
been reduced or removed by treatment.288 |t is determined by the interaction between the patient’s genetic
background, underlying disease processes, the treatment that they are taking, environment, and psychosocial
factors.8

Asthma control has two domains: symptom control and future risk of adverse outcomes (Box 2-2, p.37). Both should
always be assessed. Lung function is an important part of the assessment of future risk; it should be measured at the
start of treatment, after 3—-6 months of treatment (to identify the patient’s personal best), and periodically thereafter for
ongoing risk assessment.
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Box 2-2. GINA assessment of asthma control at clinical visits in adults, adolescents and children 6-11 years

A. Recent asthma symptom control (but also ask the patient/caregiver about the whole period since last review#)

Well Partly Uncontrolled

In the past 4 weeks, has the patient had: controlled  controlled

e Daytime asthma symptoms more than twice/week? YesO NoO

e Any night waking due to asthma? YesO No[ None of 1-2 of 3-4 of
e SABA* reliever for symptoms more than twice/week? Yes[ No[l these these these
e Any activity limitation due to asthma? YesO NoO

B. Risk factors for poor asthma outcomes

Assess risk factors at diagnosis and periodically, particularly for patients experiencing exacerbations.

Measure FEV1 at start of treatment, after 3-6 months of ICS-containing treatment to record the patient’s personal best
lung function, then periodically for ongoing risk assessment.

a. Risk factors for exacerbations
Uncontrolled asthma symptoms: Having uncontrolled symptoms is an important risk factor for exacerbations.8
Factors that increase the risk of exacerbations even if the patient has few asthma symptomst

SABA over-use: High SABA use (=3 x 200-dose canisters/year associated with increased risk of exacerbations,
increased mortality particularly if 21 canister per month)gé-89

Inadequate ICS: not prescribed ICS, poor adherence,2 or incorrect inhaler technique2!

Other medical conditions: Obesity,22-2 chronic rhinosinusitis,22 GERD,2 confirmed food allergy,2* pregnancy22
Exposures: Smoking,% e-cigarettes,?’ allergen exposure if sensitized, 262 air pollution22-102

Psychosocial: Major psychological or socioeconomic problems103.104

Lung function: Low FEV1 (especially <60% predicted),2619% high bronchodilator responsiveness?3106.107

Type 2 inflammatory markers: Higher blood eosinophils,23108.109 high FeNO (adults with allergic asthma on ICS)110

Exacerbation history: Ever intubated or in intensive care unit for asthma;!!1 21 severe exacerbation in last year2.113

b. Risk factors for developing persistent airflow limitation

History: Preterm birth, low birth weight and greater infant weight gain,114 chronic mucus hypersecretion115.116
Medications: Lack of ICS treatment in patient with history of severe exacerbation'Z
Exposures: Tobacco smoke, > noxious chemicals; occupational or domestic exposurest2

Investigation findings: Low initial FEV1,18 sputum or blood eosinophilial®
c. Risk factors for medication side-effects

Systemic Frequent OCS, long-term, high-dose and/or potent ICS, P450 inhibitors1&

Local: High-dose or potent ICS,118.119 poor inhaler techniquel22

See list of abbreviations (p.11).*Based on SABA (as-needed ICS-formoterol reliever not included); excludes reliever taken before
exercise (see Assessing asthma symptom control, p.38).

#In addition to assessing recent asthma symptom control, also ask the patient about symptom control over the whole period since
their last clinical review. There are no validated tools for assessing long-term symptom control, i.e., over periods longer than
4 weeks.

1'Independent’ risk factors are those that are significant after adjustment for the level of symptom control. Cytochrome P450
inhibitors such as ritonavir, ketoconazole, itraconazole may increase systemic exposure to some types of ICS and some LABAs;
see drug interaction websites and p.122 for details. For children 6—11 years, also refer to Box 2-3, p.40. See Box 3-5, p.55 for
specific risk reduction strategies.

37



How to describe a patient’s asthma control
Asthma control should be described in terms of both symptom control and future risk domains. For example:

Ms X has good asthma symptom control, but she is at increased risk of future exacerbations because she has had a
severe exacerbation within the last year. Mr'Y has poor asthma symptom control. He also has several additional risk
factors for future exacerbations including low lung function, current smoking, and poor medication adherence.

What does the term ‘asthma control’ mean to patients?

Many studies describe discordance between the patient’s and health provider’s assessment of the patient’s level of
asthma control. This does not necessarily mean that patients ‘over-estimate’ their level of control or ‘under-estimate’ its
severity, but that patients understand and use the word ‘control’ differently from health professionals, e.g., based on
how quickly their symptoms resolve when they take reliever medication.84121 |f the term ‘asthma control’ is used with
patients, the meaning should always be explained.

ASSESSING ASTHMA SYMPTOM CONTROL

Asthma symptoms such as wheeze, chest tightness, shortness of breath and cough typically vary in frequency and
intensity, and contribute to the burden of asthma for the patient. Poor symptom control is also strongly associated with
an increased risk of asthma exacerbations.122:124

Asthma symptom control should be assessed at every opportunity, including during routine prescribing or dispensing.
Directed questioning is important, as the frequency or severity of symptoms that patients regard as unacceptable or
bothersome may vary from current recommendations about the goals of asthma treatment, and may differ from patient
to patient. For example, despite having low lung function, a person with a sedentary lifestyle may not experience
bothersome symptoms and so may appear to have good symptom control.

To assess recent symptom control (Box 2-2A, p.37) ask about the following in the past four weeks: frequency of
asthma symptoms (days per week), any night waking due to asthma or limitation of activity and, for patients using a
SABA reliever, frequency of its use for relief of symptoms. In general, do not include reliever taken before exercise,
because some people take this routinely without knowing whether they need it.

Frequency of reliever use

Historically, frequency of SABA reliever use (<2 or 22 days/week) has been included in the composite assessment of
symptom control. This distinction was arbitrary, based on the assumption that if SABA was used on >2 days in a week,
the patient needed to start maintenance ICS-containing therapy or increase the dose. In addition, higher average use
of SABA over a year is associated with a higher risk of severe exacerbations,227 and in the shorter term, increasing
use of as-needed SABA is associated with an increased likelihood of a severe exacerbation in subsequent days or
weeks 125

However, for patients prescribed an anti-inflammatory reliever (AIR) such as as-needed low-dose ICS-formoterol
(GINA Track 1, Box 4-6, p.77), use of this reliever more than 2 days/week is already providing additional ICS therapy,
so further dose escalation may not be needed. In addition, increasing use of as-needed ICS-formoterol is associated
with a significantly lower risk of severe exacerbation in subsequent days or weeks compared with if the reliever is
SABA 128127 or compared with if the patient is using SABA alone.128

For these reasons, while the assessment of symptom control in Box 2-2A (p.37) includes a criterion for SABA reliever
use on <2 versus >2 days/week, it does not include a similar criterion for an anti-inflammatory reliever such as
as-needed ICS-formoterol. However, the patient’s average frequency of as-needed ICS-formoterol use over the past 4
weeks should be assessed, and considered when the patient’s maintenance ICS dose (or need for maintenance ICS-
formoterol) is reviewed. This issue will be reviewed again when more data become available.

Tools for assessing recent asthma symptom control in adults and adolescents

Simple screening tools: these can be used in primary care to quickly identify patients who need more detailed
assessment. Examples include the consensus-based GINA symptom control tool (Part A, Box 2-2A, p.37). This
classification correlates with assessments made using numerical asthma control scores.122130 |t can be used, together
with a risk assessment (Box 2-2B), to guide treatment decisions (Box 4-6, p.77). Other examples are the Primary Care
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Asthma Control Screening Tool (PACS),13! and the 30-second Asthma Test, which also includes time off
work/school. 132

Categorical symptom control tools: e.g., the consensus-based ‘Royal College of Physicians (RCP) Three
Questions’ tool,222 which asks about difficulty sleeping, daytime symptoms and activity limitation due to asthma in the
previous month. The Asthma APGAR tool includes a patient-completed asthma control assessment covering 5
domains: activity limitations, daytime and nighttime symptom frequency (based on US criteria for frequency of night
waking), triggers, adherence, and patient-perceived response to treatment. This assessment is linked to a care
algorithm for identifying problems and adjusting treatment up or down. A study in the US showed that introduction of
the Asthma APGAR tools for patients aged 5-45 years in primary care was associated with improved rates of asthma
control; reduced asthma-related urgent care, and hospital visits; and increased practices’ adherence to asthma
management guidelines.134

Numerical ‘asthma control’ tools: these tools provide scores and cut points to distinguish different levels of
symptom control, validated against healthcare provider assessment. Many translations are available. These scores
may be useful for assessing patient progress; they are commonly used in clinical research, but may be subject to
copyright restrictions. Numerical asthma control tools are more sensitive to change in symptom control than
categorical tools.122

Examples of numerical asthma control tools for assessing recent symptom control are:

e Asthma Control Questionnaire (ACQ):125136 Scores range from 0—6 (higher is worse), with scores calculated as
the average from all questions. The authors stated that ACQ <0.75 indicated a high probability that asthma was well
controlled; 0.75-1.5 as a ‘grey zone’; and =1.5 a high probability that asthma was poorly controlled, based on
concepts of asthma control at the time; they later added that the crossover point between ‘well-controlled’ and ‘not
well-controlled’ asthma was close to 1.00.13Z The 5-item ACQ (ACQ-5), comprises five symptom questions. Two
additional versions were published: ACQ-6 includes SABA frequency, and ACQ-7 also includes pre-bronchodilator
FEV1% predicted. The minimum clinically important difference for all three versions of ACQ is 0.5.237 GINA prefers
ACQ 5 over ACQ-6 or 7 because the reliever question assumes regular rather than as-needed use of SABA, there
is no option between zero SABA use in a week and SABA use every day, and ACQ has not been validated with ICS-
formoterol or ICS-SABA as the reliever. In addition, if ACQ-7 were to be used in adjustment of treatment, the
inclusion of FEV1 in the composite score could lead to repeated step-up in ICS dose for patients with persistent
airflow limitation. For these reasons, data for ACQ-5, ACQ-6 and ACQ-7 cannot be combined for meta-analysis.

e Asthma Control Test (ACT):130138.139 Scores range from 5-25 (higher is better). Scores of 20-25 are classified as
‘well-controlled’; 16—19 as ‘not well-controlled’; and 5-15 as very poorly controlled asthma. The ACT has four
symptom/ reliever questions plus patient self-assessed control. The minimum clinically important difference is 3
points.39 |t has not been validated with ICS-formoterol or ICS-SABA reliever.

Patients with good symptom control can still be at risk of future severe exacerbations or asthma-related death, and
there are many modifiable risk factors for exacerbations that are independent of symptom control (Box 2-2B, p.37), so
GINA does not recommend assessment tools that combine symptom control with exacerbation history.

When different tools are used for assessing asthma symptom control, the results correlate broadly with each other, but
are not identical. Respiratory symptoms may be non-specific so, when assessing changes in symptom control, it is
important to clarify that symptoms are due to asthma.

Recent symptom control can be assessed over the previous 1-4 weeks using tools such as in GINA Box 2-2A, or
ACQ-5 or ACT. There are no validated tools for assessing asthma symptom control over a longer period (e.g.,

12 months); in clinical practice, the patient can be asked about previous months with a simple question, but there is
likely to be substantial recall error, particularly for mild symptoms.
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Box 2-3. Specific questions for assessment of asthma in children 6-11 years

Asthma symptom control

Day symptoms

Night symptoms

Reliever use

Level of activity

Ask: How often does the child have cough, wheeze, dyspnea or heavy breathing (number of
times per week or day)? What triggers the symptoms? How are symptoms managed?

Cough, awakenings, tiredness during the day? (If the only symptom is nocturnal cough,
consider other diagnoses such as rhinitis or gastroesophageal reflux disease).

How often is reliever medication used? (check date on inhaler or last prescription) Distinguish
between pre-exercise use (sports) and use for relief of symptoms.

What sports/hobbies/interests does the child have, at school and in their spare time? How
does the child’s level of activity compare with their peers or siblings? How many days is the
child absent from school? Try to get an accurate picture of the child’s day from the child
without interruption from the parent/caregiver.

Risk factors for adverse outcomes

Exacerbations

Lung function

Side-effects

Ask: How do viral infections affect the child’s asthma? Do symptoms interfere with school or
sports? How long do the symptoms last? How many episodes have occurred since their last
medical review? Any urgent doctor/emergency department visits? Is there a written action
plan? Risk factors for exacerbations include a history of exacerbations, poor symptom control,
poor adherence and poverty, 118 and persistent bronchodilator reversibility even if the child has
few symptoms.1%%

Check spirogram curves and technique. Main focus is on FEV+ and FEV/FVC ratio. Plot these
values as percent predicted to see trends over time.

Check the child’s height at least yearly, as poorly controlled asthma can affect growth,4% and
growth velocity may be lower in the first 1-2 years of ICS treatment.’4! Ask about frequency
and dose of ICS and OCS.

Treatment factors

Inhaler
technique

Adherence

Goals/concerns

Comorbidities

Allergic rhinitis

Eczema
Food allergy

Obesity

Ask the child to show how they use their inhaler. Compare with a device-specific checklist.

Is there any of the child’s prescribed maintenance medication (inhalers and/or tablets) in the
home at present? On how many days in a week does the child use it (e.g., 0, 2, 4, 7 days)?
Is it easier to remember to use it in the morning or evening? Where is the medication kept —
is it in plain view to reduce forgetting? Check date on inhaler.

Does the child or their parent or caregiver have any concerns about their asthma (e.g., fear of
medication, side-effects, interference with activity)? What are their goals for treatment?

Itching, sneezing, nasal obstruction? Can the child breathe through their nose? What
medications are being taken for nasal symptoms?

Sleep disturbance, topical corticosteroids?

Is the child allergic to any foods? (Confirmed food allergy is a risk factor for asthma-related
death.)®*

Check age-adjusted BMI. Ask about diet and physical activity.

Other investigations (if needed)

2-week diary

If no clear assessment can be made based on the above questions, ask the child or
parent/caregiver to keep a daily diary of asthma symptoms, reliever use and peak expiratory
flow (best of three) for 2 weeks.

Formal exercise = Provides information about airway hyperresponsiveness and fitness (Box 1-2, p.26). Only

challenge

perform challenge testing if it is otherwise difficult to assess asthma control.

See list of abbreviations (p.11).
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Tools for assessing recent asthma symptom control for children aged 6-11 years

In children, as in adults, assessment of asthma symptom control is based on symptoms, limitation of activities and use
of rescue medication. Careful review of the impact of asthma on a child’s daily activities, including sports, play and
social life, and on school absenteeism, is important. Many children with poorly controlled asthma avoid strenuous
exercise so their asthma may appear to be well controlled. This may lead to poor fitness and a higher risk of obesity.

Children vary considerably in the degree of airflow limitation observed before they complain of dyspnea or use their
reliever therapy, and marked reduction in lung function is often seen before it is recognized by the parent or caregiver.
They may report irritability, tiredness, and changes in mood in their child as the main problems when the child’s
asthma is not controlled. Parents/caregivers have a longer recall period than children, who may recall only the last few
days; therefore, it is important to include information from both the parent/caregiver and the child when the level of
symptom control is being assessed.

Several numeric tools have been developed for assessing recent asthma symptom control for children. These include:
e Childhood Asthma Control Test (c-ACT)'42 with separate sections for parent/caregiver and child to complete
e Asthma Control Questionnaire (ACQ).143.144

Some asthma control scores for children include history of exacerbations with symptoms, but these may have the
same limitations as described above for adults. They include the Test for Respiratory and Asthma Control in Kids
(TRACK)45:147 and the Composite Asthma Severity Index (CASI).148

The results of these various tests correlate, to some extent, with each other and with the GINA classification of
symptom control. Box 2-3 (p.40) provides more details about assessing asthma control in children.

ASSESSING FUTURE RISK OF EXACERBATIONS, LUNG FUNCTION DECLINE AND ADVERSE
EFFECTS

The second component of assessing asthma control (Box 2-2B, p.37) is to identify whether the patient is at risk of
adverse asthma outcomes, particularly exacerbations, persistent airflow limitation, and side-effects of medications
(Box 2-2B). Asthma symptoms, although an important outcome for patients, and themselves a strong predictor of
future risk of exacerbations, are not sufficient on their own for assessing asthma for several reasons:

e Asthma symptoms can be controlled by placebo or sham treatments!42.150 or by inappropriate use of short-acting
SABA or long-acting betaz agonist (LABA) alone, 5! all of which leave airway inflammation untreated.

e Respiratory symptoms may be due to other conditions such as lack of fitness, or comorbidities such as inducible
laryngeal obstruction.28

e Anxiety or depression may contribute to higher symptom reporting.
e Some patients have impaired perception of bronchoconstriction, with few symptoms despite low lung function.152

¢ In patients with good symptom control, exacerbations can be triggered by environmental exposures such as viral
infections, allergen exposure and poor air quality.

Asthma symptom control and exacerbation risk should not be simply combined numerically, as poor control of
symptoms and of exacerbations may have different causes and may need different treatment approaches.

Risk factors for exacerbations

Poor asthma symptom control itself substantially increases the risk of exacerbations.122124 However, several additional
independent risk factors have been identified, i.e., factors that, when present, increase the patient’s risk of
exacerbations even if symptoms are few. These risk factors (Box 2-2B, p.37) include a history of 21 exacerbation in
the previous year, poor adherence, incorrect inhaler technique, chronic sinusitis and smoking, all of which can be
assessed in primary care.1%3 The risk of severe exacerbations and mortality increases incrementally with higher SABA
use, independent of treatment step.&Z Prescribing of three or more 200-dose SABA inhalers in a year, corresponding to
more than daily use, is associated with an increased risk of severe exacerbations2£Z and, in one study, increased
mortality.8” Risk factors and comorbidities that are modifiable (or potentially modifiable) are sometimes called ‘treatable
traits’.154
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In children, the risk of exacerbations is greatly increased if there is a history of previous exacerbations; it is also
increased with poor symptom control, suboptimal drug regimen, comorbid allergic disease and poverty.13

Risk factors for development of persistent airflow limitation

The average rate of decline in FEV1 in non-smoking healthy adults is 15-20 mL/year.1%5 People with asthma may have
an accelerated decline in lung function and develop airflow limitation that is not fully reversible. This is often associated
with more persistent dyspnea. Independent risk factors that have been identified for persistent airflow limitation include
exposure to cigarette smoke or noxious agents, chronic mucus hypersecretion, and asthma exacerbations in patients
not taking ICSYZ (see Box 2-2B, p.37). Children with persistent asthma may have reduced growth in lung function, and
some are at risk of accelerated decline in lung function in early adult life.156 There is no clear evidence that treatment
with ICS prevents accelerated decline in post-bronchodilator lung function, i.e., that it prevents development of
persistent airflow limitation.

Risk factors for medication side-effects

Choices with any medication are based on the balance of benefit and risk. Most people using asthma medications do
not experience any side-effects. The risk of side-effects increases with higher doses of medications, but these are
needed in few patients. Systemic side-effects that may be seen with long-term, high-dose ICS include easy bruising,
an increase beyond the usual age-related risk of osteoporosis and fragility fractures, cataracts, glaucoma, and adrenal
suppression. Local side-effects of ICS include oral candidiasis (thrush) and dysphonia. Patients are at greater risk of
ICS side-effects with higher doses or more potent formulations!8.112 and, for local side-effects, with incorrect inhaler
technique.120 A glossary of asthma medications has been added as an appendix at the end of this report (p.212).

Drug interactions with asthma medications: concomitant treatment with cytochrome P450 inhibitors such as
ketoconazole, ritonavir, itraconazole, erythromycin and clarithromycin may increase the risk of ICS adverse effects
such as adrenal suppression, and with short-term use, may increase the risk of cardiovascular adverse effects of the
LABAs salmeterol and vilanterol (alone or in combination with ICS). Concomitant use of these medications is not
recommended (see also p.122).157

ROLE OF LUNG FUNCTION IN ASSESSING ASTHMA CONTROL

Does lung function relate to other asthma control measures?

Lung function does not correlate strongly with asthma symptoms in adults!%8 or children.152 In some asthma control
tools, lung function is numerically averaged or added with symptoms,135.160 byt this is not recommended because if the
tool includes several symptom items, these can outweigh clinically important differences in lung function.18! In addition,
low FEV1 is a strong independent predictor of risk of exacerbations, even after adjustment for symptom frequency.

Lung function should be assessed at diagnosis or start of treatment, after 3—6 months of ICS-containing treatment to
assess the patient’s personal best FEV1, and periodically thereafter. For example, in most adult patients, lung function
should be recorded at least every 1-2 years, but more frequently in higher risk patients including those with
exacerbations and those at risk of decline in lung function (see Box 2-2B, p.37). Lung function should also be recorded
more frequently in children based on asthma severity and clinical course (Evidence D).

Once the diagnosis of asthma has been confirmed, it is not generally necessary to ask patients to withhold their
regular or as-needed medications before visits,28 but preferably the same conditions should apply at each visit.

How to interpret lung function test results in asthma
A low FEV, percent predicted:

« Identifies patients at risk of asthma exacerbations, independent of symptom levels, especially if FEV1 is <60%
predicted26.105.162,163

e |s arisk factor for lung function decline, independent of symptom levels!é

o If symptoms are few, suggests limitation of lifestyle, or poor perception of airflow limitation,'¢* which may be due to
untreated airway inflammation.152
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Normal FEV;: A ‘normal’ or near-normal FEV1 in a patient with frequent respiratory symptoms (especially when
symptomatic) prompts consideration of alternative causes for the symptoms (e.g., cardiac disease, or cough due to
post-nasal drip or gastroesophageal reflux disease; Box 1-3, p.27).

Persistent bronchodilator responsiveness: Finding significant bronchodilator responsiveness (increase in FEV1
>12% and >200 mL from baseline) in a patient taking ICS-containing treatment, or who has taken a SABA within

4 hours, or a LABA within 12 hours (or 24 hours for a once-daily LABA), suggests uncontrolled asthma, particularly
poor adherence and/or incorrect technique.

In children, spirometry cannot be reliably obtained until age 5 years or more, and it is less useful than in adults. Many
children with uncontrolled asthma have normal lung function between flare-ups (exacerbations).

How to interpret changes in lung function in clinical practice

With regular ICS treatment, FEV1 starts to improve within days, and reaches a plateau after around 2 months.162 The
patient’s highest FEV1 reading (personal best) should be documented, as this provides a more useful comparison for
clinical practice than FEV1 percent predicted. If predicted values are used in children, measure their height at each
visit.

Some patients may have a faster than average decrease in lung function, and develop persistent (incompletely
reversible) airflow limitation. While a short-term (e.g., 3 months) trial of higher dose ICS or ICS-LABA may be
appropriate to see if FEV1 can be improved, high doses should not be continued longer than this if there is no
response.

The between-visit variability of FEV1 (up to 12% week-to-week or 15% year-to-year in healthy individuals)35 limits its
use in adjusting asthma treatment or identifying accelerated decline in clinical practice. The minimal important
difference for improvement and worsening in FEV1 based on patient perception of change has been reported to be
about 10%.166.167

The role of short-term and long-term lung function monitoring

Once the diagnosis of asthma is made, short-term peak expiratory flow (PEF) monitoring may be used to assess
response to treatment, to evaluate triggers (including at work) for worsening symptoms, or to establish a baseline for
action plans. After starting ICS, personal best PEF (from twice daily readings) is reached on average within

2 weeks. 168 Average PEF continues to increase, and diurnal PEF variability to decrease, for about 3 months.158.168
Excessive variation in PEF suggests suboptimal asthma control, and increases the risk of exacerbations.152

Long-term PEF monitoring is now generally only recommended for patients with severe asthma, or those with impaired
perception of airflow limitation (e.g. few symptoms despite low initial lung function).152.170-173 For clinical practice,
displaying PEF results on a standardized chart may improve accuracy of interpretation.174

Home spirometric monitoring has been used in some clinical trials; careful training of patients in spirometric technique
is essential. Results from clinic-based and home-recorded spirometry are not interchangeable.

ASSESSING ASTHMA SEVERITY

The current concept of asthma severity is based on ‘difficulty to treat’

The current concept of asthma severity, recommended by an ATS/ERS Task Force38& and included in most asthma
guidelines, is that asthma severity should be assessed retrospectively from how difficult the patient’s asthma is to
treat. This is reflected by the level of treatment required to control the patient’'s symptoms and exacerbations, i.e., after
at least several months of treatment.2884.175 This definition is mainly relevant to, and useful for, severe asthma.

By this definition:

e severe asthma is defined as asthma that remains uncontrolled despite optimized treatment with high-dose ICS-
LABA, or that requires high-dose ICS-LABA to prevent it from becoming uncontrolled. Severe asthma must be
distinguished from asthma that is difficult to treat due to inadequate or inappropriate treatment, or persistent
problems with adherence or comorbidities such as chronic rhinosinusitis or obesity,’”> as they need very different
treatment compared with if asthma is relatively refractory to high-dose ICS-LABA or even oral corticosteroids
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(OCS).112 See Box 2-4 (p.47) for how to distinguish difficult-to-treat asthma from severe asthma, and Section 8
(p.139) for more detail about assessment, referral and treatment in this population.

e moderate asthma is asthma that is well controlled with Step 3 or Step 4 treatment e.g., with low- or medium-dose
ICS LABA in either treatment track

¢ mild asthma is asthma that is well controlled with low-intensity treatment, i.e., as needed low-dose ICS-formoterol,
or low-dose ICS plus as-needed SABA.

The utility of this retrospective definition of asthma severity is limited by the fact that it cannot be assessed unless
good asthma control has been achieved and treatment stepped down to find the patient’s minimum effective dose at
which their asthma remains well controlled (Box 4-13, p.102), or unless asthma remains uncontrolled despite at least
several months of optimized maximal therapy.

The terms ‘severe asthma’ and ‘mild asthma’ are often used with different meanings than this

In the community and in primary care, the terms ‘severe’ or ‘mild’ asthma are more commonly based on the frequency
or severity of symptoms or exacerbations, irrespective of treatment. For example, asthma is commonly called ‘severe’
if patients have frequent or troublesome asthma symptoms, regardless of their treatment, and ‘mild asthma’ is
commonly used if patients do not have daily symptoms or if symptoms are quickly relieved.

In epidemiological studies and clinical trials, asthma is often classified as ‘mild’, ‘moderate’ or ‘severe’ based only on
the prescribed treatment by GINA or BTS Step, regardless of patients’ level of asthma control. This assumes that the
prescribed treatment was appropriate for the patient’s needs, but asthma is often under-treated or over-treated.

Most clinical trials of biologic therapy enroll patients with asthma that is uncontrolled despite taking medium- or high-
dose ICS-LABA, but contributory factors such as incorrect inhaler technique, poor adherence, or comorbidities are
rarely assessed and treated before the patient’s eligibility for enrolment is considered.7617Z Some clinical trial
participants may therefore have ‘difficult-to-treat’, rather than severe asthma.

Some guidelines 178172 glso retain another, older, classification of asthma severity based on symptom and SABA
frequency, night waking, lung function and exacerbations before ICS-containing treatment is started.3884 This
classification also distinguishes between ‘intermittent’ and ‘mild persistent’ asthma, but this historical distinction was
arbitrary: it was not evidence-based, but was based on an untested assumption that patients with symptoms

<2 days/week were not at risk and would not benefit from ICS, so should be treated with SABA alone. However, it is
now known that patients with so-called ‘intermittent’ asthma can have severe or fatal exacerbations,82.181 gnd that
their risk is substantially reduced by ICS-containing treatment compared with SABA alone.182-184 Although this
symptom-based classification is stated to apply to patients not on ICS-containing treatment, 178172 it is often used for
patients taking these medications. This can cause confusion, as a patient’'s asthma may be classified differently, and
they may be prescribed different treatment, depending on which definition the clinician or healthcare system uses.

For low-resource countries without access to effective medications such as ICS, the World Health Organization
definition of severe asthmal& includes a category of ‘untreated severe asthma’. This category corresponds to
uncontrolled asthma in patients not taking any ICS-containing treatment.

The patient’s view of asthma severity

Patients may perceive their asthma as severe if they have intense or frequent symptoms, but this does not necessarily
indicate underlying severe disease, as symptoms and lung function can rapidly become well controlled with
commencement of ICS-containing treatment, or improved inhaler technique or adherence.288 Likewise, patients often
perceive their asthma as mild if they have symptoms that are easily relieved by SABA, or that are infrequent.3&84 Of
concern, patients often interpret the term ‘mild asthma’ to mean that they are not at risk of severe exacerbations and
do not need to take ICS-containing treatment. This is often described as patients ‘underestimating’ their asthma
severity, but instead it reflects their different interpretation of the words ‘severity’ and ‘mild’ compared with the
academic usage of these terms.3884

How useful is the current retrospective definition of asthma severity?

The retrospective definition of severe asthma based on ‘difficulty to treat’ has been widely accepted in guidelines and
in specialist clinical practice. It has obvious clinical utility as it identifies patients who, because of their burden of
disease and incomplete response to optimized conventional ICS-based treatment, may benefit from referral to a
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respiratory physician (if available) for further investigation, phenotyping, and consideration of additional treatment such
as biologic therapy (See Section 8, p.139). It is appropriate to classify asthma as ‘difficult-to-treat’ rather than severe if
there are modifiable factors such as incorrect inhaler technique, poor adherence or untreated comorbidities, because
asthma may become well controlled when such issues are addressed.3884175

By contrast, the clinical utility of the retrospective definition of mild asthma is much less clear. There is substantial
variation in opinions about the specific criteria that should be used, for example whether FEV+ should be =280%
predicted in order for asthma to be considered ‘mild’, and whether the occurrence of any exacerbation precludes a
patient’s asthma being classified as ‘mild’ for the next 12 months.18 There are too few studies of the underlying
pathology to discern whether isolated exacerbations necessarily imply greater inherent severity, especially given the
contribution of external triggers such as viral infections or allergen exposure to sporadic exacerbations.

Further, by this definition, asthma can be classified as ‘mild’ only after several months of ICS-containing treatment, and
only if asthma is well controlled on low-dose ICS or as-needed low-dose ICS-formoterol, so this definition clearly
cannot be applied to patients with uncontrolled or partly controlled symptoms who are taking SABA.

Finally, retrospective classification of asthma as mild appears of little value in deciding on future treatment. In addition,
in the studies of as-needed ICS-formoterol, baseline patient characteristics such as daily reliever use, lower lung
function or history of exacerbations (or even baseline blood eosinophils or FeNO) did not identify patients who should
instead be treated with daily ICS.182.188 |nstead, decisions about ongoing treatment should be based upon the large
evidence base about the efficacy and effectiveness of as-needed ICS-formoterol or daily ICS, together with an
individualized assessment of the patient’s symptom control, exacerbation risk, predictors of response, and patient
preferences (see Box 3-3, p.53).

However, the most urgent problem with the term ‘mild asthma’, regardless of how it is defined, is that it encourages
complacency, since both patients and clinicians often interpret ‘mild asthma’ to mean that the patient is at low risk and
does not need ICS-containing treatment. However, up to 30% of asthma exacerbations and deaths occur in people
with infrequent symptoms, for example, less than weekly or only on strenuous exercise.182.181

Interim advice about asthma severity descriptors
For clinical practice

GINA continues to support the current definition of severe asthma as asthma that remains uncontrolled despite
optimized treatment with high-dose ICS-LABA, or that requires high-dose ICS-LABA or biologic therapy to prevent it
from becoming uncontrolled. GINA also maintains the clinically important distinction between difficult-to-treat and
severe asthma. See Box 2-4 (p.47) and Section 8 (p.139) for more detail about assessment and management of
difficult-to-treat and severe asthma. For patients who have had a good asthma response to biologic therapy, it may be
helpful for administrative reasons to describe their asthma as, e.g., ‘severe eosinophilic asthma, well controlled on
[therapy], to indicate that the biologic therapy is needed to maintain their improved status. For discussion about the
related concept of asthma remission on treatment, see p.50.

We suggest that in clinical practice, the term ‘mild asthma’ should generally be avoided if possible, because of the
common but mistaken assumption by patients and clinicians that it equates to low risk, and that ICS treatment is not
needed. Instead, assess each patient’'s symptom control and risk factors on their current treatment (Box 2-1, p.36), as
well as multimorbidity and patient goals and preferences. Explain that patients with infrequent or mild asthma
symptoms can still have severe or fatal exacerbations if treated with SABA alone,182181 and that this risk is reduced by
half to two-thirds with low-dose ICS or with as-needed low-dose ICS formoterol.182.183 Ensure that you prescribe ICS-
containing therapy to reduce the patient’s risk of severe exacerbations (Box 4-3, p.74), and treat any modifiable risk
factors or comorbidities using pharmacologic or non-pharmacologic strategies (see Box 3-5, p.55 and Box 3-6, p.57).

‘Mild asthma’ is a retrospective label, so it cannot be used to decide which treatment patients should receive. Advice
has been provided in Section 4 about which patients are suitable for low intensity treatment (Step 1 and 2).

For health professional education

The term ‘apparently mild asthma’ may be useful to highlight the discordance between symptoms and risk, i.e., that
patients with infrequent or mild symptoms, who might therefore appear to have mild asthma, can still have severe or
fatal exacerbations. However, ‘apparently mild asthma’ in English can easily be mistranslated into some languages as
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‘obviously mild asthma’, which is the opposite of the intended meaning. Alternative phrases include ‘asthma that
seems to be mild’.

Regardless of the term used, explain that ‘asthma control’ tools such as ACQ and ACT assess only one domain of
asthma control, and only over a short period of time (see Assessing asthma symptom control, p.38), and that patients
with infrequent interval symptoms are over-represented in studies of severe, near-fatal and fatal asthma
exacerbations.18%.181 Always emphasize the need for and benefit from ICS-containing treatment in patients with
asthma, regardless of their symptom frequency or severity, and even if they have no obvious additional risk factors.

For epidemiologic studies

If clinical details are not available, describe the prescribed (or dispensed) treatment, without imputing severity,

e.g., ‘patients prescribed SABA with no ICS’ rather than ‘mild asthma’. Since treatment options change over time, and
may differ between guidelines, state the actual treatment class, rather than a treatment Step (e.g., ‘low-dose
maintenance-and-reliever therapy with ICS-formoterol’ rather than ‘Step 3 treatment’).

For clinical trials

Describe the patient population by their level of asthma control and treatment, e.g., ‘patients with uncontrolled asthma
despite medium-dose ICS-LABA plus as-needed SABA ' rather than ‘moderate asthma’.

Further discussion is clearly needed

Given the importance of mild asthma and the discordance between its current academic definition and the various
ways that the term is used in clinical practice, GINA is continuing to discuss these issues with a wide range of
stakeholders. The aim is to obtain agreement among patients, health professionals, researchers, industry and
regulators about the implications for clinical practice and clinical research of current knowledge about asthma
pathophysiology and treatment,3884 and whether/how the term ‘mild asthma’ should be used in the future. Pending the
outcomes of this discussion, no change has been made to use of the term ‘mild asthma’ elsewhere in this GINA
Strategy Report.

HOW TO DISTINGUISH BETWEEN UNCONTROLLED ASTHMA AND SEVERE ASTHMA

Although good symptom control and minimal exacerbations can usually be achieved with ICS-containing treatment,
some patients will not achieve one or both of these goals even with a long period of high-dose therapy.18217% |n some
patients this is due to truly refractory severe asthma, but in many others, it is due to incorrect inhaler technique, poor
adherence, over-use of SABA, comorbidities, persistent environmental exposures, or psychosocial factors.

It is important to distinguish between severe asthma and uncontrolled asthma, because lack of asthma control is a
much more common reason for persistent symptoms and exacerbations, and may be more easily improved. Box 2-4
(p.47) shows the initial steps that can be carried out in primary care to identify common causes of uncontrolled
asthma. More details are given in Section 8 (p.139) about investigation and management of difficult-to-treat and
severe asthma, including referral to a respiratory physician or severe asthma clinic where possible, and use of add-on
treatment including biologic therapy.

The most common problems that need to be excluded before making a diagnosis of severe asthma are:
e Poor inhaler technique (up to 80% of community patients)2! (Box 5-2, p.110)
e Poor medication adherence!8.120 (Box 5-3, p.112)

e Incorrect diagnosis of asthma, with symptoms due to alternative conditions such as inducible laryngeal
obstruction, cardiac failure or lack of fithess (Box 1-3, p.27)

e Multimorbidity such as rhinosinusitis, GERD, obesity and obstructive sleep apnea23121 (Section 6, p.117)

e Ongoing exposure to sensitizing or irritant agents in the home or work environment, including tobacco smoke.
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Box 2-4. Investigating poor symptom control and/or exacerbations despite treatment

Watch patient using
their inhaler

Discuss adherence and
barriers to use

Confirm the diagnosis
of asthma

If possible, remove
potential risk factors

Assess and manage
comorbidities

Consider treatment
step-up

Refer for expert advice

» Watch patient use their inhaler(s), check against inhaler checklist.
Show correct method, and recheck, up to 3 times. Re-check each visit.

+ Have empathic discussion fo identify poor adherence with maintenance treatment, e.g. "Many
patients don't use their inhaler as prescribed. In the last 4 weeks, how many days a week have

you taken it?” (0 days, 1, 2, 3 etc) andlor: “Do you find it easier to remember your inhaler in the

morning or the evening?” Ask about beliefs, cost of medications, and refill frequency.

+ If no evidence of variable airflow limitation on spirometry or other testing (Box 1-2), consider
halving ICS dose and repeating lung function after 2—3 weeks (Boxes 1-4, 1-5); check
patient has action plan. Consider referring for challenge test.

« For adults/adolescents, switch to GINA Track 1, if available, to reduce exacerbations and
simplify regimen (Boxes 4-3, 4-6)

« Check for risk factors or inducers such as smoking, beta-blockers or NSAIDs, or occupational
or domestic allergen exposure (Box 2-2), and address as pos&;&‘e (Box 3-5).

+ Check for and manage comorbidities (e.g. rhinitis, obemty,@ERD obstructive sleep apnea,
depression/anxiety) that may be contrlbutlng to symptoms"or exacerbatlons

>

+ Consider short-term (3—6 months) step-up tomext treatment level or alternative option
on present level (Boxes 4-6, 4-12).

» Use shared decision-making, and balance potentlal benefits and nsks

4{';./

+ If asthma still uncontrolled after. 3—6 months on high dose ICS-LABA, or with ongoing
risk factors, refer for expert advice

+ Refer earlier than 6 months if asthma very severe or difficult to manage, or if doubts
about diagnosis, or if occupational asthma is suspected

See list of abbreviations (p.11). See Section 8 (p.139) for more details about assessment and management of difficult-to-treat and

severe asthma.

47



3. Principles of asthma management in adults, adolescents and

children 6-11 years

KEY POINTS

The patient-health professional partnership

o Effective asthma management requires a partnership between the person with asthma (or the parent/caregiver)
and their healthcare providers.

e Teaching communication skills to healthcare providers may lead to increased patient satisfaction, better health
outcomes, and reduced use of healthcare resources.

e The patient’s ability to obtain, process and understand basic health information to make appropriate health
decisions (‘health literacy’) should be considered.

Goals of asthma management

The GINA goal of asthma management is to achieve the best possible long-term outcomes for the individual patient.
This may include good long-term symptom control (few/no asthma symptoms, no sleep disturbance due to asthma,
and unimpaired physical activity), and minimized long-term risk of asthma-related mortality, exacerbations, persistent
airflow limitation and side-effects of treatment. The patient’s own goals should also be identified.

Remission of asthma

e Remission of asthma can be identified in children and in adults, either clinical remission or complete remission,
and either off-treatment or on-treatment. Definitions and criteria vary.

e The concept of clinical remission on treatment is consistent with the long-term goal of asthma management
promoted by GINA, to achieve the best possible long-term asthma outcomes for each patient.

e Research among patients who have (or have not) experienced clinical or complete remission of asthma, either off-
treatment or on-treatment, provides important opportunities for understanding underlying mechanisms of asthma,
to develop new approaches to asthma prevention and management. This will be facilitated by using standardized
criteria and assessment tools.

e Take care if using the term ‘remission’ in conversations with patients or parents/caregivers, as they may assume it
means a cure, or may associate it with cancer or leukemia. Explain what you mean, and that if asthma symptoms
have gone quiet for a while, they may recur.

Making decisions about asthma treatment

e Asthma treatment is adjusted in a continual cycle of assessment, treatment, and review of the patient’s response
in both symptom control and future risk (of exacerbations and side-effects), and of patient preferences.

e For population-level decisions about asthma medications, e.g., national guidelines, insurers, health
maintenance organizations or national formularies, the ‘preferred’ regimens in Steps 1-4 represent the best
treatments for most patients, based on evidence from randomized controlled trials, meta-analyses and
observational studies about safety, efficacy and effectiveness, with a particular emphasis on symptom burden and
exacerbation risk. For Steps 1-5, there are different preferred population-level recommendations for different age-
groups (adults/adolescents, children 6—11 years, children 5 years and younger). In Step 5, there are also different
preferred population-level recommendations depending on the inflammatory phenotype, Type 2 or non-Type 2.

e For individual patients, shared decision-making about treatment should also consider any patient characteristics
or phenotype or environmental exposures that predict the patient’s risk of exacerbations or other adverse
outcomes, or their likely response to treatment, together with the patient’s goals or concerns and practical issues
(inhaler technique, adherence, medication access and cost to the patient).

e Optimize asthma management, including inhaled therapy and non-pharmacologic strategies, to reduce the need
for oral corticosteroids (OCS) and their multiple associated adverse effects.
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THE PATIENT-HEALTHCARE PROVIDER PARTNERSHIP

Effective asthma management requires the development of a partnership between the person with asthma (or the
parent/caregiver) and healthcare providers.122 This should enable the person with asthma to gain the knowledge,
confidence and skills to assume a major role in the management of their asthma. Self-management education reduces
asthma morbidity in both adults%2 (Evidence A) and childreni24 (Evidence A).

There is emerging evidence that shared decision-making is associated with improved outcomes.122 Patients and
caregivers should be encouraged to participate in decisions about treatment, and given the opportunity to express
their expectations and concerns. This partnership needs to be individualized for each patient. A person’s willingness
and ability to engage in self-management may vary depending on factors such as ethnicity, literacy, understanding of
health concepts (health literacy), numeracy, beliefs about asthma and medications, desire for autonomy, and the
healthcare system.

Good communication

Good communication by healthcare providers is essential as the basis for good outcomes (Evidence B).196-198
Teaching healthcare providers to improve their communication skills (Box 3-1) can result in increased patient
satisfaction, better health outcomes, and reduced use of healthcare resources!96-198 without lengthening consultation
times.12 |t can also enhance patient adherence.’®2 Training patients to give information clearly, seek information, and
check their understanding of information provided is also associated with improved adherence with treatment
recommendations.122

Box 3-1. Communication strategies for healthcare providers

Key strategies to facilitate good communication!97.198

e Acongenial demeanor (friendliness, humor and attentiveness)
e Allowing the patient to express their goals, beliefs and concerns
o Empathy, reassurance, and prompt handling of any concerns

e Giving encouragement and praise

e Giving appropriate (personalized) information

e Providing feedback and review

How to reduce the impact of low health literacy2%°

e Order information from most to least important.

e Speak slowly and use simple words (avoid medical language, if possible).

e Simplify numeric concepts (e.g., use numbers instead of percentages).

e Frame instructions effectively (use illustrative anecdotes, drawings, pictures, table or graphs).
e Confirm understanding by using the ‘teach-back’ method (ask patients to repeat instructions).
e Ask a second person (e.g., nurse, family member) to repeat the main messages.

e Pay attention to non-verbal communication by the patient.

e Make patients feel comfortable about asking questions.

Health literacy and asthma

There is increasing recognition of the impact of low health literacy on health outcomes, including in asthma.200.201
Health literacy means much more than the ability to read: it is defined as ‘the degree to which individuals have the
capacity to obtain, process and understand basic health information and services to make appropriate health
decisions’.2%0 | ow health literacy is associated with reduced knowledge and worse asthma control.2%2 In one study, low
numeracy among parents of children with asthma was associated with higher risk of exacerbations.22! Interventions
adapted for cultural and ethnicity perspectives have been associated with improved knowledge and significant
improvements in inhaler technique.2% Suggested communication strategies for reducing the impact of low health
literacy are shown in Box 3-1 (p.49).
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LONG-TERM GOAL OF ASTHMA MANAGEMENT

The long-term goal of asthma management from a clinical perspective is to achieve the best possible outcomes for the
patient, including long-term symptom control and long-term asthma risk minimization (Box 3-3, p.53). This includes
preventing exacerbations, accelerated decline in lung function, and medication adverse effects. At a population level,
the goals of asthma management also include minimizing asthma deaths, urgent health care utilization, and the
socioeconomic impacts of uncontrolled asthma.

It is also important to elicit the patient’s (or parent/caregiver’s) goals regarding their asthma, as these may differ from
medical goals. Shared goals for asthma management can be achieved in various ways, with consideration of differing
healthcare systems, medication availability, and cultural and personal preferences.

Box 3-2. Long-term goal of asthma management

The goal of asthma management is to achieve the best possible long-term asthma outcomes for the patient:
e Long-term asthma symptom control, which may include:

- Few/no asthma symptoms

- No sleep disturbance due to asthma

- Unimpaired physical activity
e Long-term asthma risk minimization, which may include:

- No exacerbations

- Improved or stable personal best lung function

- No requirement for maintenance systemic corticosteroids

- No medication side-effects.

The patient’s goals for their asthma may be different from these medical goals; ask the patient what they want
from their asthma treatment.

When discussing the best possible asthma outcomes with a patient, consider their goals, their asthma
phenotype, clinical features, multimorbidity, risk factors (including severity of airflow limitation), practical issues
including the availability and cost of medications, and the potential adverse effects of treatment (Box 3-4, p.54).

Assessing symptom control is NOT enough: the patient’s risk factors (Box 2-2B, p.37), including history of
exacerbations, should always also be assessed.

Symptom control and risk may be discordant: patients with few or no symptoms can still have severe or fatal
exacerbations, including from external triggers such as viral infections, allergen exposure (if sensitized) or pollution.

REMISSION OF ASTHMA

Remission of asthma has been investigated extensively in the past, most commonly remission of childhood asthma off
treatment. Definitions and criteria vary, but they commonly refer to either clinical remission (e.g., no asthma symptoms
or exacerbations for a specific period) or complete (or pathophysiological) remission (e.g., also including normal lung
function, airway responsiveness and/or inflammatory markers). There has been interest in remission off treatment, and
remission on treatment, for example with biologic therapy for severe asthma.224-206 The concept of clinical remission on
treatment is consistent with the long-term goal of asthma management promoted by GINA, which is to achieve the
best possible long-term asthma outcomes for the patient (see Box 3-2, p.50). When discussing the best possible
outcomes with a patient, consider their own asthma goals, their asthma phenotype, clinical features, multimorbidity,
risk factors (including severity of airflow limitation), practical issues including the availability and cost of medications,
and the potential adverse effects of treatment (Box 3-4, p.54).

Research in patients who have (or have not) experienced clinical or complete remission of asthma, either off treatment
or on treatment, provides important opportunities for understanding the heterogeneous and interconnected underlying
mechanisms of asthma, and for developing new approaches to asthma prevention and management. This will be
facilitated by using standardized criteria and tools.
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Remission of childhood asthma

Reported rates of remission off treatment from studies in children with wheezing or asthma vary depending on the
populations, definitions, and length of follow-up. For example, in one study, 59% of wheezing preschool children had
no wheezing at 6 years,2%” whereas in another study, only 15% of children with persistent wheezing at/after 9 years
had no wheezing at 26 years.2% Clinical remission is more frequent than pathophysiological remission at all
ages.202210

The most important predictors of asthma remission in school-aged children are fewer, milder or decreasing frequency

of symptomatic episodes,2-214 good or improving lung function, and less airway hyperresponsiveness.2? Risk factors
for persistence of childhood asthma include atopy, parental asthma/allergy, later onset of symptoms, wheezing without
colds, and maternal smoking or tobacco smoke exposure.

Remission is not cure: after remission in childhood or adolescence, asthma often recurs later in life. Children whose
asthma has remitted have an increased risk of accelerated lung decline in adulthood, independent from, but
synergistic with, tobacco smoking; and they may develop persistent airflow limitation, although this is less likely than
for those whose asthma has persisted.2'2 This suggests the importance of monitoring lung function in people with
remission of asthma symptoms.

To date, there is no evidence that interventions in childhood increase the likelihood of remission of asthma or reduce
the risk of recurrence. However, treatment of asthma in childhood with inhaled corticosteroid (ICS) substantially
reduces the burden of asthma on the child and family, reduces absence from school and social events, reduces the
risk of exacerbations and hospitalizations, and allows the child to participate in normal physical activity.

Parents/caregivers often ask if their child will grow out of their asthma, and will not need treatment in the future.
Current consensus supports the following advice for discussions like these:

o [f the child has no reported symptoms, check for evidence of ongoing disease activity (e.g., wheezing; child
avoiding physical activity), and check lung function if testing is available.

o Use a description like ‘asthma has gone quiet for the present’ to help avoid misunderstandings. If you use the
term ‘remission’ with parents/caregivers, explain the medical meaning, because it is often interpreted as
meaning a permanent cure.

e Advise parents/caregivers that, even if the child’s symptoms resolve completely, their asthma may recur later.

o Emphasize the benefits of taking controller treatment for the child’s current health, their risk of asthma attacks,
and their ability to participate in school and sporting activities, while avoiding claims about effect of therapy on
future asthma outcomes.

Research needs: clinical questions about remission off treatment in children focus on the risk factors for asthma
persistence and recurrence (including clinical, pathological, and genetic factors), the effect of risk reduction strategies
on the likelihood of remission, whether monitoring after remission to allow early identification of asthma recurrence
improves outcomes, and whether progression to persistent airflow limitation can be prevented. Clinical questions
about remission on treatment (e.g., in children with severe asthma treated with biologic therapy) include investigating
whether inhaled anti-inflammatory therapy can be down-titrated.

Remission of adult asthma

Clinical or complete remission off treatment has been observed in some adults, either spontaneously or after cessation
of controller treatment. For example, 15.9% of patients with adult-onset asthma experienced clinical remission (no
asthma symptoms and no asthma medications) within 5 years.22 Remission is sometimes seen in people with
occupational asthma after cessation of exposure.216 Clinical remission of asthma in adult life is more common with
childhood-onset asthma than adult-onset asthma. However, persistence of airway hyperresponsiveness and/or airway
inflammation is found in most adults with clinical remission of asthma.292

In recent years, there has been increasing interest in asthma remission on treatment, particularly with biologic therapy
for severe asthma. Various definitions have been proposed. For clinical remission, these often include criteria such as
no asthma symptoms, no exacerbations, no use of OCS, and stable or improving lung function, over a defined
prolonged period. For complete remission, normalization of airway responsiveness and/or inflammatory markers has
been proposed.
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For patients with severe asthma treated with biological therapy and medium- or high-dose ICS in combination with a
long-acting betaz agonist (LABA), remission rates will vary depending on the baseline characteristics of the

populations studied and the criteria for and duration of, remission (including how ‘no symptoms’ is assessed).204-206.217,
218

Baseline predictors of remission on treatment with various biologic therapies for severe asthma include better short-
term asthma symptom control scores (ACT or ACQ), better lung function, fewer comorbidities, earlier asthma onset,
and no or lower maintenance OCS use at baseline.2%6.218 |n a study of clinical remission off treatment of adult-onset
asthma, the only baseline predictors of clinical persistence were moderate-to-severe airway hyperresponsiveness and
nasal polyps.25

Although clinical asthma remission on treatment has been most extensively investigated in adults with severe asthma
treated with biologics, the concept is relevant to patients with asthma of any severity and any treatment, including ICS-
containing therapy, oral pharmacotherapies, allergen immunotherapy and non-pharmacological interventions

(e.g., lifestyle interventions).

In the lay media, the word ‘remission’ is most often heard in association with cancer or leukemia, so if it is used in
discussion with patients, the medical meaning for asthma should be explained. If the patient experiences clinical
remission, explain that this does not mean permanent cure, and that they should not stop taking any of their asthma
medications except on medical advice.

Research needs: for asthma remission on treatment in adults include the association between clinical criteria with
biomarkers, imaging, or pathology samples (including for ‘omics’ analysis) that may reflect the underlying disease
processes, and investigation of predictors of long-term remission or recurrence. The framework for validating proposed
criteria for remission on treatment will depend on their intended purpose, for example as an assessment tool in clinical
practice, for prognosis of continued long-term stability, or for identifying new targets for therapy. Clinical and qualitative
research with a range of treatments is needed to know whether aiming for remission will improve long-term outcomes
for patients with asthma.

PERSONALIZED CONTROL-BASED ASTHMA MANAGEMENT

Asthma control has two domains: symptom control and risk reduction (see Box 2-2, p.37). In control-based asthma
management, pharmacological and non-pharmacological treatment is adjusted in a continual cycle that involves
assessment of symptom control and risk factors, treatment and review by appropriately trained personnel (Box 3-3,
p.53) to achieve the goals of asthma treatment (Section 3, p.48). Asthma outcomes have been shown to improve after
the introduction of control-based guidelines2!2220 or practical tools for implementation of control-based management
strategies. 195221

The concept of control-based management is also supported by the design of most randomized controlled medication
trials, in which patients are identified for a change in asthma treatment based on features of poor symptom control with
or without other risk factors such as low lung function or a history of exacerbations. Since 2014, GINA asthma
management has focused not only on asthma symptom control, but also on personalized management of the patient’s
modifiable risk factors for exacerbations, other adverse outcomes and multimorbidity, while also considering the
patient’s preferences and goals. Non-modifiable risk factors, such as a history of past ICU admission, should also be
documented.

For many patients in primary care, achieving good symptom control is a good guide to a reduced risk of
exacerbations.222 \WWhen ICSs were introduced into asthma management, large improvements were observed in
symptom control and lung function, and exacerbations and asthma-related mortality also decreased.

However, patients with few or intermittent symptoms may be still at risk of severe exacerbations!& (Box 2-2B,
p.37). In addition, some patients continue to have exacerbations despite well-controlled symptoms, and for patients
with ongoing symptoms, side-effects may be an issue if ICS doses continue to be stepped up. Therefore, in control-
based management, both domains of asthma control (symptom control and future risk; Box 2-2, p.37) should be
considered when choosing asthma treatment and reviewing the response.38.8
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Box 3-3. The asthma management cycle for personalized asthma care

Confirmation of diagnosis if necessary

Symptom control & modifiable
risk factors (see Box 2-2)

Comorbidities
Inhaler technique & adherence

Patient (and parent/caregiver) preferences
and goals

Symptoms
Exacerbations
Side-effects
Lung function
Comorbidities

Patient (and parent/
caregiver) satisfaction

Treatment of modifiable risk factors
and comorbidities

Non-pharmacological strategies
Asthma medications including ICS
Education & skills training, action plan

Personalized asthma management involves a continual cycle of assessment, adjustment of treatment and review
(Box 3-2, p.50):

ASSESS the patient’s symptom control and their risk factors for exacerbations, for decline in lung function and for
medication adverse effects (Box 2-2, p.37), with particular attention to inhaler technique and adherence. Assess
comorbidities and the patient’s goals and preferences, and confirm the diagnosis of asthma if not yet done.

ADJUST the patient’s management, based on these assessments. This includes treatment of modifiable risk
factors (Box 3-5, p.55) and comorbidities (Section 6, p.117), relevant non-pharmacologic strategies (Box 3-6,
p.57), education and skills training (Section 5, p.108), and adjustment of medication as required (Section 4, p.67).
For adults and adolescents, the preferred controller and reliever treatment across all steps is with combination ICS
formoterol, as shown in GINA Track 1 (Box 4-6, p.77).

REVIEW the patient in line with the goals of treatment (Box 3-2, p.50), reassess factors affecting symptoms, risk of
adverse outcomes and patient satisfaction, arrange further investigations if needed, and readjust treatment if
needed.

See list of abbreviations (p.11).

Choosing between asthma treatment options

At each treatment step in asthma management, different medication options are available that, although not of
identical efficacy, may be alternatives for controlling asthma. Different considerations apply to recommendations or
choices made for broad populations compared with those for individual patients (Box 3-4, p.54):

Population-level medication choices: Population-level medication choices are often applied by bodies such as
national formularies or managed care organizations. Population-level recommendations aim to represent the best
option for most patients in the particular population. At each treatment step, ‘preferred’ controller and reliever
regimens are recommended that provide the best benefit-to-risk ratio for both symptom control and risk reduction.
Choice of the preferred controller and/or preferred reliever is based on evidence from efficacy studies (highly
controlled studies in well-characterized populations) and effectiveness studies (from pragmatically controlled
studies, or studies in broader populations, or strong observational data),22 with a particular focus on symptoms
and exacerbation risk. Safety and relative cost are also considered. In Step 5, there are different population-level
recommendations depending on the inflammatory phenotype, Type 2 or non-Type 2.

In the treatment figure for adults and adolescents (Box 4-6, p.77), the options are shown in two ‘tracks’. Track 1,
with as-needed low-dose ICS-formoterol as the reliever, is the preferred approach for most patients, based on
evidence of overall lower exacerbation risk and similar symptom control, and a simpler regimen for stepping
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treatment up and down as needed, compared with treatments in Track 2 in which the reliever is short-acting
betaz agonist (SABA) or, in some cases, combination ICS-SABA (for more details, see Section 4, p.67).

e Patient-level medication choices: Treatment choices for individual patients also take into account any patient
characteristics or phenotype, or any environmental exposures, that may predict their risk of exacerbations or
other adverse outcomes, or a clinically important difference in their response compared with other patients,

together with assessment of multimorbidity, the patient’s goals and preferences, and practical issues such as cost,

ability to use the medication and adherence (see Box 3-3, p.53). For factors guiding the choice of inhaler, see
Section 5 (p.108).

The extent to which asthma treatment can be individualized according to patient characteristics or phenotypes
depends on the health system, the clinical context, the potential magnitude of difference in outcomes, cost and
available resources.

Box 3-4. Population-level versus patient-level decisions about asthma treatment

Choosing between treatment options at a population level
(e.g., national formularies, health maintenance organizations, national guidelines)

The ‘preferred’ medication at each step is the best treatment for most patients, based on:

o Efficacy
e Effectiveness Mainly based on evidence about symptoms and exacerbations (from
. Safety randomized controlled trials, pragmatic studies and strong observational data)

e Availability and cost at the population level.

For Steps 1-5, there are different population-level recommendations by age-group (adults/adolescents, children 6—
11 years, children 5 years and younger). In Step 5, there are also different population-level recommendations
depending on the inflammatory phenotype, Type 2 or non-Type 2.

Choosing between controller options for individual patients

Use shared decision-making with the patient or parent/caregiver to discuss the following:
1. Preferred treatment (as above) based on evidence for symptom control and risk reduction

2. Patient characteristics or phenotype:

e Does the patient have any features that predict differences in their future risk or treatment response,
compared with other patients (e.g., smoker; history of exacerbations, blood eosinophilia; environmental
exposures)? (Box 2-2B, p.37)

e Are there any modifiable risk factors or multimorbidity that may affect treatment outcomes? (Box 2-2B, p.37)

Patient views
e What are the patient’s goals, beliefs and concerns about asthma and medications?

3. Practical issues:
e For the preferred controller and reliever, which inhaler(s) are available to the patient?
e Inhaler technique — can the patient use the inhaler correctly after training?
e Adherence — how often is the patient likely to take the medication?
e Cost to patient — can the patient afford the medication?

e  Which of the available inhalers has the lowest environmental impact? (see p.108).
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Minimizing adverse effects of medication
Reduce the potential for local and/or systemic side-effects of inhaled medications by:

e Ensuring correct inhaler technique (Box 5-2, p.110)

e Reminding patients to rinse and spit out after using ICS, and, after good asthma control has been maintained for
3 months

e Finding each patient’'s minimum effective dose of ICS-containing therapy (the lowest dose that will, in conjunction
with an action plan, maintain good symptom control and minimize exacerbations, Box 4-13, p.102)

e Checking for drug interactions particularly with cytochrome P450 inhibitors (see Risk factors for medication side-
effects, p.42).

To reduce the need for OCS, with its multiple cumulative adverse effects,224.225 optimize inhaled therapy, including
switching treatment to GINA Track 1 with anti-inflammatory reliever therapy (if available). Anti-inflammatory reliever
treatment alone (AIR-only) markedly reduces the risk of severe exacerbations requiring OCS compared with SABA
alone, and maintenance-and-reliever therapy (MART) with ICS-formoterol reduces the risk of severe exacerbations
requiring OCS compared with the same or higher dose of ICS or ICS-LABA, or compared with usual care.226 Treating
modifiable risk factors (Box 3-5, p.55) and comorbidities (Section 6, p.117) may also reduce the risk of exacerbations
and use of OCS (Box 9-3, p.165).

Managing other modifiable risk factors

Some patients continue to experience exacerbations even with maximal doses of current treatment. Having even one
exacerbation increases the risk that a patient will have another within the next 12 months.112 There is increasing
research interest in identifying at-risk patients (Box 2-2B, p.37), and in investigating new strategies to further reduce
exacerbation risk.

In clinical practice, exacerbation risk can be reduced both by optimizing asthma medications, and by identifying and
treating modifiable risk factors (Box 3-5, p.55). Not all risk factors require or respond to a step up in controller
treatment.

Box 3-5. Treating potentially modifiable risk factors to reduce exacerbations and minimize OCS use

Risk factor Treatment strategy Evidence
Any patient with one or  Ensure patient is prescribed an ICS-containing treatment. A
more risk factors for Switch to a regimen with an anti-inflammatory reliever (ICS-formoterol or A
exacerbations

ICS-SABA) if available, as this reduces the risk of severe exacerbations

(including poor compared with if the reliever is SABA.

symptom control)
Ensure patient has a written action plan appropriate for their health literacy.

Review patient more frequently than low-risk patients.
Check inhaler technique and adherence frequently; correct as needed.

Identify and manage any modifiable risk factors (Box 2-2, p.37).

> O >» >» >

=1 severe Switch to a regimen with an anti-inflammatory reliever (as-needed ICS-
exacerbation in last formoterol or ICS-SABA) if available, as this reduces the risk of severe
year exacerbations compared with if the reliever is SABA.

Consider stepping up treatment if no modifiable risk factors.
Identify any avoidable triggers for exacerbations. C

Exposure to tobacco Encourage smoking cessation by patient/family; provide advice and
smoke or e-cigarettes  resources (see Box 3-6, p.57).

Consider higher dose of ICS if asthma poorly controlled. B
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Box 3-5 (continued). Treating potentially modifiable risk factors

Risk factor

Low FEV1, especially if
<60% predicted

Obesity

Major psychological
problems

Major socioeconomic
problem

Confirmed food allergy

Occupational or
domestic exposure to
irritants

Allergen exposure if
sensitized

Sputum eosinophilia
despite medium/high
ICS (few centers)

Treatment strategy

Address problems with adherence and inhaler technique
Consider trial of 3 months’ treatment with high-dose ICS.
Exclude other lung disease, e.g., COPD.

Refer for expert advice if no improvement.

Provide strategies for weight reduction

Distinguish asthma symptoms from symptoms due to deconditioning,
mechanical restriction, and/or sleep apnea.

Arrange mental health assessment.

Help patient to distinguish between symptoms of anxiety and asthma;
provide advice about management of panic attacks.

Identify most cost-effective ICS-based regimen based on local costs.
Optimize inhaler technique to maximize benefit from available medications.

Appropriate food avoidance; anaphylaxis action plan; injectable
epinephrine; refer for expert advice.

Remove from exposure as soon as possible.

Refer for expert advice as soon as possible.

Consider trial of simple avoidance strategies if there is evidence for their
effectiveness (see p.61); consider cost.

Consider step up of asthma treatment if exposure is unavoidable.

Consider adding SLIT in symptomatic HDM-sensitive adults or adolescents
with partly-controlled asthma despite ICS, provided FEV1 is >70%
predicted.

Increase ICS dose, independent of level of symptom control.

Evidence

A

O w O O @

A*

See list of abbreviations (p.11). * Based on evidence from relatively small studies in selected populations. Also see Box 3-6 (p.57)
and Non-pharmacological strategies.
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NON-PHARMACOLOGICAL STRATEGIES

In addition to pharmacological treatments, other strategies should be considered where relevant, to assist in improving
symptom control and/or reducing future risk. The advice and evidence level are summarized in Box 3-6, with more
detail on the following pages.

Box 3-6. Non-pharmacological interventions — summary (see following text for details)

Intervention

Cessation of
smoking,
environmental
tobacco exposure
(ETS) and vaping

Physical activity

Pulmonary
rehabilitation
programs

Avoidance of
occupational or
domestic exposures
to allergens or
irritants

Advice/recommendation

At every visit, strongly encourage people with asthma who smoke or vape
to quit. Provide access to counseling and smoking cessation programs (if
available).

Advise parents/caregivers of children with asthma not to smoke or vape,
and not to allow smoking or vaping in rooms or cars that their children use.

Strongly encourage people with asthma to avoid environmental smoke
exposure.

Assess smokers/ex-smokers for COPD or overlapping features of asthma
and COPD (asthma+COPD, Section 7, p.131), as additional treatment
strategies may be required.

Encourage people with asthma to engage in regular physical activity for its
general health benefits.

Provide advice about prevention of exercise-induced bronchoconstriction
with low-dose ICS-formoterol used as needed and before exercise, or with
regular daily ICS.

Provide advice about prevention of breakthrough exercise-induced
bronchoconstriction with:

e warm-up before exercise
e SABA (or ICS-SABA) before exercise
¢ low-dose ICS-formoterol before exercise (see Box 4-8, p.84).

Regular physical activity improves cardiopulmonary fitness, and can have a
small benefit for asthma control and lung function, including with swimming
in young people with asthma.

Physical activity interventions in adults with moderate/severe asthma is
associated with improved symptoms and quality of life.

There is little evidence to recommend one form of physical activity over
another for people with asthma.

Structured outpatient pulmonary rehabilitation programs can improve
functional exercise capacity (6-minute walk) and quality of life.

Ask all patients with adult-onset asthma about their work history and other
exposures to irritant gases or particles, including at home.

In management of occupational asthma, identify and eliminate occupational
sensitizers as soon as possible, and remove sensitized patients from any
further exposure to these agents.

Patients with suspected or confirmed occupational asthma should be
referred promptly for expert assessment and advice, if available.

Evidence

A

A/B

o o > >
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Box 3-6 (continued). Non-pharmacological interventions — summary

Intervention

Avoidance of
medications that may
make asthma worse

Healthy diet

Avoidance of indoor
allergens

Weight reduction

Breathing exercises

Avoidance of indoor
air pollution

Avoidance of outdoor
allergens

Advice/recommendation

Always ask about asthma before prescribing NSAIDs, and advise patients
to stop using them if asthma worsens.

Always ask people with asthma about concomitant medications.

Aspirin and NSAIDs (non-steroidal anti-inflammatory drugs) are not
generally contraindicated unless there is a history of previous reactions to
these agents (see p.128).

Decide about prescription of oral or ophthalmic beta-blockers on a case-by-
case basis. Initiate treatment under close medical supervision by a
specialist.

If cardioselective beta-blockers are indicated for acute coronary events,
asthma is not an absolute contra-indication, but the relative risks/benefits
should be considered.

Encourage patients with asthma to consume a diet high in fruit and
vegetables for its general health benefits.

Allergen avoidance is not recommended as a general strategy in asthma.

For sensitized patients, there is limited evidence of clinical benefit for
asthma in most circumstances with single-strategy indoor allergen
avoidance.

Remediation of dampness or mold in homes reduces asthma symptoms
and medication use in adults.

For patients sensitized to house dust mite and/or pets, there is limited
evidence of clinical benefit for asthma with avoidance strategies (only in
children).

Allergen avoidance strategies are often complicated and expensive, and
there are no validated methods for identifying those who are likely to
benefit.

Include weight reduction in the treatment plan for obese patients with
asthma.

For obese adults with asthma a weight reduction program plus twice-weekly
aerobic and strength exercises is more effective for symptom control than
weight reduction alone.

The greatest improvement in asthma outcomes with weight reduction is
seen with bariatric surgery.

Breathing exercises may be a useful supplement to asthma
pharmacotherapy for symptoms and quality of life, but they do not reduce
exacerbation risk or have consistent effects on lung function.

Encourage people with asthma to use non-polluting heating and cooking
sources, and for sources of pollutants to be vented outdoors where
possible.

For sensitized patients, when pollen and mold counts are highest, closing
windows and doors, remaining indoors, and using air conditioning may
reduce exposure to outdoor allergens.

Evidence
D
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Box 3-6 (continued). Non-pharmacological interventions - summary

Dealing with e Encourage patients to identify goals and strategies to deal with emotional D
emotional stress stress if it makes their asthma worse.
e There is insufficient evidence to support one stress-reduction strategy over B
another, but relaxation strategies and breathing exercises may be helpful.
e Arrange a mental health assessment for patients with symptoms of anxiety D
or depression.
Addressing social ¢ |n US studies, comprehensive social risk interventions were associated with A
risk reduced emergency department visits and hospitalizations for children.
Studies from other countries and settings are needed.
Avoidance of outdoor | e During unfavorable environmental conditions (very cold weather or high air D
air pollutants/weather pollution) it may be helpful, if feasible, to stay indoors in a climate-controlled
conditions environment, and to avoid strenuous outdoor physical activity; and to avoid
polluted environments during viral infections, if feasible.
Avoidance of foods e Food avoidance should not be recommended unless an allergy or food D
and food chemicals chemical sensitivity has been clearly demonstrated, usually by carefully
supervised oral challenges.
e For patients with confirmed food allergy, refer for specialist advice if D
available.
e For patients with confirmed food allergy, food allergen avoidance may D

reduce asthma exacerbations.
o If food chemical sensitivity is confirmed, complete avoidance is not usually D
necessary, and sensitivity often decreases when asthma control improves.

See list of abbreviations (p.11). Interventions with highest level evidence are shown first.
Cessation of smoking and vaping and avoidance of environmental tobacco smoke

Cigarette smoking has multiple deleterious effects in people with established asthma, in addition to its other well-
known effects such as increased risk of lung cancer, chronic obstructive pulmonary disease (COPD) and
cardiovascular disease; and, with exposure in pregnancy, increased risk of asthma and lower respiratory infections in
children.

In people with asthma (children and adults), exposure to environmental tobacco smoke increases the risk of
hospitalization and poor asthma control. Active smoking is associated with increased risk of poor asthma control,
hospital admissions and, in some studies, death from asthma; increased rate of decline of lung function and may lead
to COPD; and reduced the effectiveness of inhaled and oral corticosteroids.22Z After smoking cessation, lung function
improves and airway inflammation decreases.228 Reduction of environmental tobacco smoke exposure improves
asthma control and reduces hospital admissions in adults and children.222 Use of e-cigarettes (vaping) is associated
with an increased risk of asthma symptoms or diagnosis and with an increased risk of asthma exacerbations.27.230

Advice

e At every visit, strongly encourage people with asthma who smoke to quit. They should be provided with access to
counseling and, if available, to smoking cessation programs (Evidence A).

e Strongly encourage people with asthma who vape to quit.
e Strongly encourage people with asthma to avoid environmental smoke exposure (Evidence B).

e Advise parents/caregivers of children with asthma not to smoke or vape and not to allow smoking or vaping in
rooms or cars that their children use (Evidence A).

e Assess patients with a >10 pack-year smoking history for COPD or for asthma+COPD, as additional treatment
strategies may be required (see Section 7, p.131).
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Physical activity

For people with asthma, as in the general population, regular moderate physical activity has important health benefits
including reduced cardiovascular risk and improved quality of life.231 There is some evidence that aerobic exercise
training can have a small beneficial effect on asthma symptom control and lung function, although not airway
inflammation.222 In physically inactive adults with moderate/severe asthma, physical activity interventions were
associated with reduced symptoms and improved quality of life.232 Further studies are needed to identify the optimal
regimen. Improved cardiopulmonary fitness may reduce the risk of dyspnea unrelated to airflow limitation being
mistakenly attributed to asthma. In one study of non-obese patients with asthma, high intensity interval training
together with a diet with high protein and low glycemic index improved asthma symptom control, although no benefit
on lung function was seen.234 In young people with asthma, swimming training is well tolerated and leads to increased
lung function and cardio-pulmonary fitness;23% 369 however, there are some concerns about exposure to chlorine and
trichloramine with indoor pools.52

Exercise is an important cause of asthma symptoms for many asthma patients, but EIB can usually be reduced with
maintenance ICS.% Breakthrough exercise-related symptoms can be managed with warm-up before exercise,® and/or
by taking SABAES or low-dose |ICS-formoterol23 before or during exercise.

Advice

e Encourage people with asthma to engage in regular physical activity because of its general health benefits
(Evidence A). However, regular physical activity confers no specific benefit on lung function or asthma symptoms
per se, with the exception of swimming in young people with asthma (Evidence B). There is insufficient evidence
to recommend one form of physical activity over another (Evidence D).

e Provide patients with advice about prevention and management of exercise-induced bronchoconstriction including
with daily treatment with ICS (Evidence A) plus SABA as-needed and pre-exercise (Evidence A), or treatment with
low-dose ICS-formoterol as-needed and before exercise (Evidence B), with warm-up before exercise if needed
(Evidence A). For doses of ICS-formoterol, see Box 4-8, p.84. For patients prescribed as-needed ICS-SABA, this
can also be used before exercise.

Pulmonary rehabilitation

A systematic review and meta-analysis found that pulmonary rehabilitation programs of 4—12 weeks’ duration that
included aerobic training, nutritional advice, psychological counselling, and education in adults with asthma had little or
no effect on asthma symptom control, but they achieved clinically meaningful short-term improvements in functional
exercise capacity and quality of life (moderate certainty of evidence). It is not known whether these benefits continue
long-term after the completion of the program.23Z

Advice
e For asthma patients who have limited exercise tolerance, or have dyspnoea due to persistent airflow limitation,
refer for pulmonary rehabilitation, if available.
Avoidance of occupational or domestic exposures

Occupational exposures to allergens or sensitizers account for a substantial proportion of the incidence of adult-onset
asthma.228 Once a patient has become sensitized to an occupational allergen, the level of exposure necessary to
induce symptoms may be extremely low, and resulting exacerbations become increasingly severe. Attempts to reduce
occupational exposure have been successful, especially in industrial settings.62 Cost-effective minimization of latex
sensitization can be achieved by using non-powdered low-allergen gloves instead of powdered latex gloves.52

Advice

e Ask all patients with adult-onset asthma about their work history and other exposures to inhaled allergens or
irritants, including at home (Evidence D).

¢ In management of occupational asthma, identify and eliminate occupational sensitizers as soon as possible, and
remove sensitized patients from any further exposure to these agents (Evidence A).

e Patients with suspected or confirmed occupational asthma should be referred for expert assessment and advice, if
available, because of the economic and legal implications of the diagnosis (Evidence A).
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Avoidance of medications that may make asthma worse

Aspirin and other NSAIDs can cause severe exacerbations.23? Beta-blocker drugs, including topical ophthalmic
preparations, may cause bronchospasm24? and have been implicated in some asthma deaths. However, beta-blockers
have a proven benefit in the management of cardiovascular disease. People with asthma who have had an acute
coronary event and received beta-blockers within 24 hours of hospital admission have been found to have lower
in-hospital mortality rates than those who did not receive beta-blockers.241

Advice
e Always ask people with asthma about concomitant medications, including eyedrops (Evidence D).

e Always ask about asthma and previous reactions before prescribing NSAIDs, and advise patients to stop using
these medications if asthma worsens.

e Aspirin and NSAIDs are not generally contraindicated in asthma unless there is a history of previous reactions to
these agents (Evidence A). (See Aspirin-exacerbated respiratory disease, p.128).

e For people with asthma who may benefit from oral or ophthalmic beta-blocker treatment, a decision to prescribe
these medications should be made on a case-by-case basis, and treatment should only be initiated under close
medical supervision by a specialist (Evidence D).

e Asthma should not be regarded as an absolute contraindication to use cardioselective beta-blockers when they
are indicated for acute coronary events, but the relative risks and benefits should be considered (Evidence D). The
prescribing physician and patient should be aware of the risks and benefits of treatment.242

Avoidance of indoor allergens

Because many asthma patients react to multiple factors that are ubiquitous in the environment, avoiding these factors
completely is usually impractical and very burdensome for the patient. Inhaled corticosteroid-containing medications to
maintain good asthma control have an important role because patients are often less affected by environmental
factors when their asthma is well controlled.

There is conflicting evidence about whether measures to reduce exposure to indoor allergens are effective at reducing
asthma symptoms.243244 The majority of single interventions have failed to achieve a sufficient reduction in allergen
load to lead to clinical improvement.243:245.246 |t jg likely that no single intervention will achieve sufficient benefits to be
cost effective (Box 3-7, p.62). One study of insecticidal bait in homes eradicated cockroaches for a year and led to a
significant decrease in symptoms, improvement in pulmonary function, and less health care use for children with
moderate to severe asthma.24Z

House dust mites

HDM live and thrive in many sites throughout the house, so they are difficult to reduce and impossible to eradicate. A
systematic review of multi-component interventions to reduce allergens, including HDM, showed no benefit for asthma
in adults and a small benefit for children.22¢ One study that used a rigorously applied integrated approach to HDM
control led to a significant decrease in symptoms, medication use and improvement in pulmonary function for children
with HDM sensitization and asthma.242 However, this approach is complicated and expensive and is not generally
recommended. A study in HDM-sensitized children recruited after emergency department presentation showed a
decrease in emergency department visits, but not oral corticosteroids, with the use of mite-impermeable encasement
of the mattress, pillow and duvet.250

Furred pets

Complete avoidance of pet allergens is impossible for sensitized patients as these allergens are ubiquitous outside the
home23! in schools,252 public transport, and even cat-free buildings, probably transferred on clothes.252 Although
removal of such animals from the home of a sensitized patient is encouraged,22 it can be many months before
allergen levels decrease,22* and the clinical effectiveness of this and other interventions remains unproven.25
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Box 3-7. Effectiveness of avoidance measures for indoor allergens
Degree of effectiveness (evidence level)
Allergen

i A R MRS S Reduction in Clinical benefit

allergen levels
House dust mites

e Encase bedding in impermeable covers Some (A) Adults - none (A)
Children - some (A)
e Wash bedding on hot cycle (565-60°C) Some (C) None (D)
e Replace carpets with hard flooring Some (B) None (D)
e Acaricides and/or tannic acid Little (C) None (D)
e Minimize objects that accumulate dust None (D) None (D)
e Vacuum cleaners with integral HEPA filter and double- Little (C) None (D)
thickness bags
e Remove, hot wash, or freeze soft toys None (D) None
Pets
e Remove cat/dog from the home Little (C) None (D)
e Keep pet from the main living areas/bedrooms Little (C) None (D)
o HEPA-filter air cleaners Some (B) None (A)
e Wash pet Little (C) None (D)
e Replace carpets with hard flooring None (D) None (D)
e Vacuum cleaners with integral HEPA filter and double- None (D) None (D)
thickness bags
Cockroaches
¢ Bait plus professional extermination of cockroaches Minimal (D) None (D)
¢ Baits placed in homes Some (B) Some (B)
Rodents
¢ Integrated pest management strategies Some (B) Some (B)
Fungi
e Remediation of dampness or mold in homes A A
o Air filters, air conditioning Some (B) None (D)

See list of abbreviations (p.11). This table is adapted from Custovic et al.281
Levels of evidence (A-D) defined in Methodology, Table A (p.17)

Pest rodents

Symptomatic patients suspected of domestic exposure to pest rodents should be evaluated with skin prick tests or
specific IgE, as exposure may not be apparent unless there is an obvious infestation.25 High-level evidence for the
effectiveness of removing rodents is lacking, as most integrated pest management interventions also remove other
allergen sources;2%¢ one non-sham-controlled study showed comparable clinical improvement with pest reduction
education and integrated pest management.23Z

Cockroaches

Avoidance measures for cockroaches are only partially effective in removing residual allergens25 and evidence of
clinical benefit is lacking.



Fungi

Fungal exposure has been associated with asthma exacerbations. The number of fungal spores can best be reduced
by removing or cleaning mold-laden objects.252 Air conditioners and dehumidifiers may be used to reduce humidity to
less than 50% and to filter large fungal spores. However, air conditioning and sealing of windows have also been
associated with increases in fungal and HDM allergens.250

Advice
e Allergen avoidance is not recommended as a general strategy for people with asthma (Evidence A).

e For sensitized patients, although it would seem logical to attempt to avoid allergen exposure in the home, there is
little evidence for clinical benefit with single avoidance strategies (Evidence A) and only limited evidence for benefit
with multi-component avoidance strategies (in children) (Evidence B).

e Although allergen avoidance strategies may be beneficial for some sensitized patients (Evidence B), they are often
complicated and expensive, and there are no validated methods for identifying those who are likely to benefit
(Evidence D).

Healthy diet

In the general population, a diet high in fresh fruit and vegetables has many health benefits, including prevention of
many chronic diseases and forms of cancer. Many epidemiological studies report that a high fruit and vegetable diet is
associated with a lower risk of asthma and lung function decline. There is some evidence that increasing fruit and
vegetable intake leads to an improvement in asthma control and a reduced risk of exacerbations.262

Advice

e Encourage patients with asthma to consume a diet high in fruit and vegetables for its general health benefits
(Evidence A).

Weight reduction for obese patients

Asthma can be more difficult to control in obese patients, 263255 the risk of exacerbations is greater,2292 and response
to ICS may be reduced.2% There is limited evidence about the effect of weight loss on asthma control. Studies have
ranged from dietary restriction to multifactorial interventions with exercise training and cognitive behavioral therapy, but
populations have generally been small, and interventions and results have been heterogeneous.2%” In some studies,
weight loss has improved asthma control, lung function and health status, and reduced medication needs in obese
patients with asthma.268269 The most striking results have been observed after bariatric surgery,279-272 but even 5-10%
weight loss with diet, with or without exercise, can lead to improved asthma control and quality of life.273

Advice

¢ Include weight reduction in the treatment plan for obese patients with asthma (Evidence B). Increased exercise
alone appears to be insufficient (Evidence B).

Breathing exercises

A systematic review of studies of breathing and/or relaxation exercises in adults with asthma and/or dysfunctional
breathing, including the Buteyko method and the Papworth method, reported improvements in symptoms, quality of life
and/or psychological measures, but with no consistent effect on lung function and no reduction in risk of
exacerbations.274

Studies of non-pharmacological strategies, such as breathing exercises, can only be considered high quality when
control groups are appropriately matched for level of contact with health professionals and for asthma education. A
study of two physiologically contrasting breathing exercises, which were matched for contact with health professionals
and instructions about rescue inhaler use, showed similar improvements in reliever use and ICS dose after down-
titration in both groups.22 This suggests that perceived improvement with breathing exercises may be largely due to
factors such as relaxation, voluntary reduction in use of rescue medication, or engagement of the patient in their care.
The cost of some commercial programs may be a potential limitation.

Breathing exercises used in some of these studies are available at www.breathestudy.co.uk 276 and
www.woolcock.org.au/resources/breathing-techniques-asthma.2%8
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Advice

e Breathing exercises may be considered as a supplement to conventional asthma management strategies for
symptoms and quality of life, but they do not improve lung function or reduce exacerbation risk (Evidence A).

Avoidance of indoor air pollution

In addition to passive and active smoking, other major indoor air pollutants that are known to impact on respiratory
health include nitric oxide, nitrogen oxides, carbon monoxide, carbon dioxide, sulfur dioxide, formaldehyde, and
biologicals (endotoxin).227.278 Sources include cooking and heating devices using gas and solid biomass fuels,
particularly if they are not externally flued (vented). Installation of non-polluting, more effective heating (heat pump,
wood pellet burner, flued gas) in the homes of children with asthma does not significantly improve lung function but
significantly reduces symptoms of asthma, days off school, healthcare utilization, and pharmacist visits.2”2 Air filters
can reduce fine particle exposure, but there is no consistent effect on asthma outcomes.289.281

Advice
e Encourage people with asthma to use non-polluting heating and cooking sources, and for sources of pollutants to
be vented outdoors where possible (Evidence B).

Strategies for dealing with emotional stress

Emotional stress may lead to asthma exacerbations in children22 and adults. Hyperventilation associated with
laughing, crying, anger, or fear can cause airway narrowing.283284 Panic attacks have a similar effect.282286 However, it
is important to note that asthma is not primarily a psychosomatic disorder.

During stressful times, medication adherence may also decrease.

Advice

e Encourage patients to identify goals and strategies to deal with emotional stress if it makes their asthma worse
(Evidence D).

e There is insufficient evidence to support one strategy over another, but relaxation strategies and breathing
exercises may be helpful in reducing asthma symptoms (Evidence B).

e Arrange a mental health assessment for patients with symptoms of anxiety or depression (Evidence D).
Interventions addressing social risks

A systematic review of social risk intervention studies based in the USA found that interventions that addressed these
challenges, including health and health care, neighborhood and built environment, and social and community context,
were associated with a marked reduction in pediatric emergency department visits and hospitalizations for asthma.2&2
Data are needed from studies in other countries and other socioeconomic settings.

Avoidance of outdoor allergens
For patients sensitized to outdoor allergens such as pollens and molds, these are impossible to avoid completely.

Advice

e For sensitized patients, closing windows and doors, remaining indoors when pollen and mold counts are highest,
and using air conditioning may reduce exposure (Evidence D).

e The impact of providing information in the media about outdoor allergen levels is difficult to assess.
Avoidance of outdoor air pollution

Meta-analysis of epidemiological studies showed a significant association between air pollutants such as ozone,
nitrogen oxides, acidic aerosols, and particulate matter and symptoms or exacerbations of asthma, including
emergency department visits and hospitalizations.’2? Use of digital monitoring identified a lag of 0—-3 days between
higher levels of multiple pollutants and increased asthma medication use.1% Proximity to main roads at home and
school is associated with greater asthma morbidity.288 Certain weather and atmospheric conditions like
thunderstorms2822%0 may trigger asthma exacerbations by a variety of mechanisms, including dust and pollution, by
increasing the level of respirable allergens, and causing changes in temperature and/or humidity. Reduction of outdoor
air pollutants usually requires national or local policy changes. For example, short-term traffic restrictions imposed in
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Beijing during the 2008 Olympics reduced pollution and was associated with a significant fall in asthma outpatient
visits.221

Advice

¢ In general, when asthma is well controlled, there is no need for patients to modify their lifestyle to avoid
unfavorable outdoor conditions (air pollutants, weather).

e During unfavorable environmental conditions (very cold weather, low humidity or high air pollution), it may be
helpful to avoid strenuous outdoor physical activity and stay indoors in a climate-controlled environment, if
possible, and to avoid polluted environments during viral infections (Evidence D).

Avoidance of food and food chemicals

Food allergy as an exacerbating factor for asthma is uncommon and occurs primarily in young children. Confirmed
food allergy is a risk factor for asthma-related mortality.24

Food chemicals, either naturally occurring or added during processing, may also trigger asthma symptoms especially
when asthma is poorly controlled. Sulfites (common food and drug preservatives found in such foods as processed
potatoes, shrimp, dried fruits, beer, and wine) have often been implicated in causing severe asthma exacerbations.2%2
However, the likelihood of a reaction is dependent on the nature of the food, the level and form of residual sulfite, the
sensitivity of the patient, and the mechanism of the sulfite-induced reaction.222 There is little evidence to support any
general role for other dietary substances including benzoate, the yellow dye, tartrazine, and monosodium glutamate in
worsening asthma.

Advice
e Ask people with asthma about symptoms associated with any specific foods (Evidence D).

e Food avoidance should not be recommended unless an allergy or food chemical sensitivity has been clearly
demonstrated (Evidence D), usually by carefully supervised oral challenges.2*

e Patients with suspected or confirmed food allergy should be referred for expert advice about management of
asthma and anaphylaxis (Evidence D).

e If food allergy is confirmed, food allergen avoidance can reduce asthma exacerbations (Evidence D).

e If food chemical sensitivity is confirmed, complete avoidance is not usually necessary, and sensitivity often
decreases when overall asthma control improves (Evidence D).2Z
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REFERRAL FOR EXPERT ADVICE

For most patients asthma can usually be managed in primary care, but some clinical situations warrant referral for
expert advice regarding diagnosis and/or management (Box 3-8). This list is based on consensus. Indications for
referral may vary, because the level at which asthma care is mainly delivered (primary care or specialist care) varies
substantially between countries.

Box 3-8. Indications for considering referral for expert advice, where available

Difficulty confirming the diagnosis of asthma

e Patient has symptoms of chronic infection, or features suggesting a cardiac or other non-pulmonary cause
(Box 1-3, p.27) (immediate referral recommended).

e Diagnosis is unclear, even after a trial of therapy with ICS or systemic corticosteroids.

e Patient has features of both asthma and COPD, and there is doubt about priorities for treatment.

Suspected occupational asthma

e Refer for confirmatory testing and identification of sensitizing or irritant agent, and specific advice about
eliminating exposure and pharmacological treatment. See specific guidelinest for details.

Persistent or severely uncontrolled asthma or frequent exacerbations

e Symptoms remain uncontrolled, or patient has ongoing exacerbations or low lung function despite correct
inhaler technique and good adherence with Step 4 treatment (medium-dose ICS-LABA, Box 4-6, p.77).
Before referral, depending on the clinical context, identify and treat modifiable risk factors (Box 2-2, p.37; Box
3-5, p.55) and comorbidities (Section 6, p.117).

o Patient frequently uses asthma-related health care, e.g., multiple ED visits or urgent primary care visits.
e For more information, see Section 8 (p.139) on difficult-to-treat and severe asthma, including a decision tree

Any risk factors for asthma-related death (see Box 9-1, p.160)

e Near-fatal asthma attack (ICU admission, or mechanical ventilation for asthma) at any time in the past

e Suspected or confirmed anaphylaxis or food allergy in a patient with asthma
Evidence of, or risk of, significant treatment side-effects

e Significant side-effects from treatment
e Need for long-term oral corticosteroid use
e Frequent courses of oral corticosteroids (e.g., two or more courses a year)

Symptoms suggesting complications or sub-types of asthma
e e.g., aspirin-exacerbated respiratory disease (p.128); allergic bronchopulmonary aspergillosis (ABPA) (p.129)
Additional reasons for referral in children 6-11 years

e Doubts about diagnosis of asthma e.g., respiratory symptoms are not responding well to treatment in a child
who was born prematurely

e Symptoms or exacerbations that remain uncontrolled despite medium-dose ICS (Box 4-2B, p.71) with correct
inhaler technique and good adherence

e Suspected side-effects of treatment (e.g., growth delay)
e Concerns about the child’s welfare or well-being

See list of abbreviations (p.11). For indications for referral in children 0-5 years, see p.185.
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4. Medications and strategies for adults, adolescents and children

6-11 years

KEY POINTS

o For safety, GINA does not recommend treatment of asthma in adults, adolescents or children 6—11 years with
short-acting betaz agonist (SABA) alone. Instead, they should receive inhaled corticosteroid (ICS)-containing
treatment to reduce their risk of serious exacerbations and to control symptoms.

e ICS-containing treatment can be delivered either with regular daily treatment or, in adults and adolescents who
have asthma symptoms less than daily and normal or mildly reduced lung function, with as-needed low-dose ICS-
formoterol taken whenever needed for symptom relief. For children not likely to be adherent with maintenance
ICS, the ICS can be taken whenever the child uses their SABA reliever.

¢ Reduction in severe exacerbations is a high priority across treatment steps, to reduce the risk and burden to
patients and the burden to the health system, and to reduce the need for oral corticosteroids (OCS), which have
cumulative long-term adverse effects.

e Tables of low, medium or high dose ICS do not represent equivalent potency. If a patient is switched from one
medication to another, monitor them for stability.

Treatment tracks for adults and adolescents

e For clarity, the treatment figure for adults and adolescents shows two ‘tracks’, largely based on the choice of
reliever. Treatment may be stepped up or down within a track using the same reliever at each step, or treatment
may be switched between tracks, according to the individual patient’s needs.

e Track 1, in which the reliever is low-dose ICS-formoterol, is the preferred approach recommended by GINA.
When a patient at any step has asthma symptoms, they use low-dose ICS-formoterol as needed for symptom
relief. In Steps 3-5, they also take ICS-formoterol as regular daily treatment. This approach is preferred because it
reduces the risk of severe exacerbations compared with using a SABA reliever, with similar symptom control, and
because of the simplicity for patients and clinicians of needing only a single medication across treatment Steps 1—
4,

e Medications and doses for Track 1 are explained in Box 4-8, p.84, including the maximum recommended total
formoterol (with ICS) dose in any day for each formulation. Based on extensive evidence with budesonide-
formoterol, GINA suggests that the same maximum total daily dose should apply for beclometasone-formoterol.

e Track 2, in which the reliever is an ICS-SABA or SABA, is an alternative if Track 1 is not possible, or if a patient
is stable, with good adherence and no exacerbations in the past year on their current therapy. In Step 1, the
patient takes a SABA and a low-dose ICS together for symptom relief (in combination if available, or with the ICS
taken immediately after the SABA). In Steps 2-5, the reliever is a SABA or combination ICS-SABA. Before
considering a SABA reliever, consider whether the patient is likely to be adherent with their ICS-containing
treatment, as otherwise they would be at higher risk of exacerbations.

Steps 1 and 2 for adults and adolescents

e Track 1: (Steps 1-2 combined) In adults and adolescents who were considered by their clinician to have mild
asthma, and were taking SABA alone or had controlled asthma on daily low-dose ICS or LTRA, treatment with as-
needed-only low-dose ICS-formoterol reduced the risk of severe exacerbations and emergency department visits
or hospitalizations by about two-thirds compared with SABA-only treatment. As-needed-only low-dose ICS-
formoterol reduced the risk of emergency department visits and hospitalizations compared with daily ICS, with no
clinically important difference in symptom control. In patients previously using SABA alone, as-needed low-dose
ICS-formoterol also significantly reduced the risk of severe exacerbations needing OCS, compared with daily ICS.

e Track 2: Treatment with regular daily low-dose ICS plus as-needed SABA (Step 2), if taken, is highly effective in
reducing asthma symptoms and reducing the risk of asthma-related exacerbations, hospitalization and death.
However, adherence with ICS in the community is poor, leaving patients taking SABA alone and at increased risk
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of exacerbations. For patients with infrequent symptoms, who are likely to have very poor adherence, as-needed-
only ICS-SABA with separate or combination inhalers is the best option for Step 1, although current evidence is
limited to small studies that were not powered to detect differences in exacerbation rates.

Consider step-up if asthma remains uncontrolled despite good adherence and inhaler technique

Before considering any step up, first confirm that the symptoms are due to asthma and identify and address
common problems such as inhaler technique, adherence, allergen exposure and multimorbidity; provide patient
education.

For adults and adolescents, the preferred Step 3 treatment is the Track 1 regimen with low-dose ICS-formoterol as
maintenance-and-reliever therapy (MART). This reduces the risk of severe exacerbations, with similar or better
symptom control, compared with maintenance treatment using a combination of an ICS and a long-acting betaz
agonist (LABA) as controller, plus as-needed SABA. If needed, the maintenance dose of ICS-formoterol can be
increased to medium (i.e., Step 4) by increasing the number of maintenance inhalations. MART is also a preferred
treatment option at Steps 3 and 4 for children 6—-11 years, with a lower dose ICS-formoterol inhaler.

ICS-formoterol should not be used as the reliever for patients taking a different ICS-LABA maintenance treatment,
because clinical evidence for safety and efficacy is lacking.

Other Step 3 options for adults and adolescents in Track 2, and in children, include maintenance ICS-LABA plus
as-needed SABA or plus as-needed ICS-SABA (if available) or, for children 6-11 years, medium-dose ICS plus as-
needed SABA. For children, try other controller options at the same step before stepping up.

Step down to find the minimum effective treatment

Once good asthma control has been achieved and maintained for 2—3 months, consider stepping down gradually
to find the patient’s lowest treatment that controls both symptoms and exacerbations.

Provide the patient with a written asthma action plan, monitor closely, and schedule a follow-up visit.
Do not completely withdraw ICS unless this is needed temporarily to confirm the diagnosis of asthma.

For all patients with asthma, provide asthma education and training in essential skills

After choosing the right class of medication for the patient, the choice of inhaler device depends on which inhalers
are available for the patient for that medication, which of these inhalers the patient can use correctly after training,
and their relative environmental impact. Check inhaler technique frequently.

Provide inhaler skills training: this is essential for medications to be effective, but technique is often incorrect.
Encourage adherence with ICS-containing medication, even when symptoms are infrequent.

Provide training in asthma self-management (self-monitoring of symptoms and/or peak expiratory flow (PEF),
written asthma action plan and regular medical review) to control symptoms and minimize the risk of
exacerbations.

For patients with one or more risk factors for exacerbations

Prescribe ICS-containing medication, preferably from Track 1 options, i.e., with as-needed low-dose ICS-
formoterol as reliever; provide a written asthma action plan; and arrange review more frequently than for lower-risk
patients.

Identify and address modifiable risk factors (e.g., smoking, low lung function, over-use of SABA).

Consider non-pharmacological strategies and interventions to assist with symptom control and risk reduction,
(e.g., smoking cessation advice, breathing exercises, some avoidance strategies).

Difficult-to-treat and severe asthma (see Section 8, p.139)

Patients who have poor symptom control and/or exacerbations, despite medium- or high-dose ICS-LABA
treatment, should be assessed for contributing factors, and asthma treatment optimized.

If the problems continue or diagnosis is uncertain, refer to a specialist center for phenotypic assessment and
consideration of add-on therapy including biologics.
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Allergen immunotherapy

e Allergen-specific immunotherapy may be considered as add-on therapy for patients with asthma who have
clinically significant sensitization to aeroallergens.

For all patients, use your own professional judgment, and always check local eligibility and payer criteria.

CATEGORIES OF ASTHMA MEDICATIONS

The pharmacological options for long-term treatment of asthma fall into the following main categories (Box 4-1, p.70):

o Controller medications: in the past, this term mostly referred to medications containing ICS that were used to
reduce airway inflammation, control symptoms, and reduce risks such as exacerbations and the associated
decline in lung function.!'Z In GINA Track 1, controller treatment is delivered through an anti-inflammatory reliever
(AIR), low-dose ICS-formoterol, taken when symptoms occur and before exercise or allergen exposure; in Steps
3-5, the patient also takes maintenance controller treatment as daily or twice-daily ICS-formoterol. This is called
“maintenance-and-reliever therapy” (MART). The dose and regimen of controller medications should be optimized
to minimize the risk of medication side-effects, including risks of needing OCS.

e Reliever medications: all patients should be provided with a reliever inhaler for as-needed relief of breakthrough
symptoms, including during worsening asthma or exacerbations. They are also recommended for short-term
prevention of exercise-induced bronchoconstriction (EIB).

Relievers include the anti-inflammatory relievers ICS-formoterol and ICS-SABA, and SABA. Combination ICS-
LABA with non-formoterol LABAs cannot be used as a reliever, due to a slower onset of action (e.g., ICS-
salmeterol), or due to lack of safety and/or efficacy with more than once-daily use (e.g., ICS-vilanterol, ICS-
indacaterol). ICS-formoterol should not be used as the reliever for patients taking maintenance ICS-LABA with a
non-formoterol LABA.14

Over-use of SABA (e.g., dispensing of three or more 200-dose canisters in a year, corresponding to average use
more than daily) increases the risk of asthma exacerbations.858” Regular SABA also increases the risk of poor
symptom control.2%

e Add-on therapies including for patients with severe asthma (Section 8, p.139).

When compared with medications used for other chronic diseases, most of the medications used for treatment of
asthma have very favorable therapeutic ratios. See Box 4-2 (p.71) for low, medium and high ICS doses.
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Box 4-1. Terminology for asthma medications

Term

Maintenance
treatment

Controller

Reliever

Anti-
inflammatory
reliever (AIR)

Maintenance-
and-reliever
therapy
(MART)

Definition

Asthma treatment that is
prescribed for use every
day (or on a regularly
scheduled basis)

Medication targeting both
domains of asthma control
(symptom control and
future risk)

Asthma inhaler taken as
needed, for quick relief of
asthma symptoms

Reliever inhaler that
contains both a low-dose
ICS and a rapid-acting
bronchodilator

Treatment regimen in
which the patient uses an
ICS-formoterol inhaler
every day (maintenance
dose), and also uses the
same medication as
needed for relief of
asthma symptoms
(reliever doses)

Notes

Medications intended to be used continuously, even when the person
does not have asthma symptoms. Examples include ICS-containing
medications (ICS, ICS-LABA, ICS-LABA-LAMA), as well as LTRAT
and biologic therapy.

The term ‘maintenance’ describes the prescribed frequency of
administration, not a particular class of asthma medicine.

In the past, ‘controller’ was largely used for ICS-containing
medications prescribed for regular daily treatment, so ‘controller’ and
‘maintenance’ became almost synonymous. However, this became
confusing after the introduction of combination ICS-containing
relievers for as-needed use.

To avoid confusion, ‘ICS-containing treatment’ and ‘maintenance
treatment’ have been substituted as appropriate where the intended
meaning was unclear.

Sometimes called rescue inhalers. As well as being used for
symptom relief, reliever inhalers can also be used before exercise, to
prevent exercise-induced asthma symptoms.

Includes SABAs (e.g., salbutamol [albuterol], terbutaline, ICS-
salbutamol), as-needed |ICS-formoterol, and as-needed ICS-SABA.

SABA-containing relievers should not be used for regular
maintenance use, or to be taken when the person does not have
asthma symptoms (except before exercise).

Includes budesonide-formoterol, beclometasone-formoterol and
ICS-salbutamol combinations. Patients can also use AIRs as needed
before exercise or allergen exposure to prevent asthma symptoms
and bronchoconstriction. Non-formoterol LABAs in combination with
ICS cannot be used as relievers. ICS-formoterol should not be used
as the reliever with maintenance ICS-non-formoterol LABAs (p.69).14

The anti-inflammatory effect of as-needed ICS-formoterol was
demonstrated by reduction in FeNO in several studies.187.188.294

Some anti-inflammatory relievers can be used as-needed at Steps
1-2 as the person’s sole asthma treatment, without a maintenance
treatment (‘AIR-only’ treatment). Almost all evidence for this is with
ICS-formoterol. Some ICS-formoterol combinations can be used as
both maintenance treatment and reliever treatment at Steps 3-5 (see
MART, below). For medications and doses, see Box 4-8 (p.84).

MART (Maintenance-And-Reliever Therapy) can be used only with
combination ICS-formoterol inhalers such as budesonide-formoterol
and beclometasone-formoterol. Other ICS-formoterol inhalers can
also potentially be used, but combinations of ICS with non-formoterol
LABAs, or ICS-SABA, cannot be used for MART. MART is also
sometimes called SMART (single-inhaler maintenance-and-reliever
therapy); the meaning is the same. For medications and doses, see
Box 4-8 (p.84).

See list of abbreviations (p.11). tIf prescribing LTRA, advise patient/caregiver about risk of neuropsychiatric adverse effects.2%
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Box 4-2. Low, medium and high daily metered doses of inhaled corticosteroids (alone or with LABA)

This is not a table of equivalence, but suggested total daily doses for ‘low’, ‘medium’ and ‘high’ dose ICS options
for adults/adolescents (Box 4-6, p.77) and children 6—11 years (Box 4-12, p.96), based on product information.

The table does NOT imply potency equivalence. For example, if you switch treatment from a ‘medium’ dose of one
ICS to a ‘medium’ dose of another ICS, this may represent a decrease (or an increase) in potency, and the patient’s
asthma may become unstable (or they may be at increased risk of adverse effects).

Patients should be monitored to ensure stability after any change of treatment or inhaler device. Doses and potency
may also differ by country, depending on local products, inhaler devices, regulatory labelling and clinical guidelines
or, for one product, with addition of a LAMA to an ICS-LABA . 2%

Low-dose ICS provides most of the clinical benefit of ICS for most patients with asthma. However, ICS
responsiveness varies between patients, so some patients may need medium-dose ICS if their asthma is
uncontrolled, or they have ongoing exacerbations, despite good adherence and correct technique with low-dose ICS
(with or without LABA). High-dose ICS (in combination with LABA or separately) is needed by very few patients, and
its long-term use is associated with an increased risk of local and systemic side-effects, which must be balanced
against the potential benefits. The timing of medication use also affects outcomes, particularly for exacerbations, as
seen with an anti-inflammatory reliever in GINA Track 1. For Track 1 medications and doses, see Box 4-8, p.84.

Daily doses in this table are shown as metered doses. See product information for delivered doses.

Total daily ICS dose (mcg) —

Inhaled corticosteroid (alone or in combination with LABA) see nhotes above

Low Medium High
Adults and adolescents (12 years and older)
Beclometasone dipropionate (pMDI, standard particle, HFA) 200-500 >500-1000 >1000
Beclometasone dipropionate (DPI or pMDI, extrafine particle, HFA) 100-200 >200—-400 >400
Budesonide (DPI, or pMDI, standard particle, HFA) 200-400 >400-800 >800
Ciclesonide (pMDI, extrafine particle, HFA) 80-160 >160-320 >320
Fluticasone furoate (DPI) 100 200
Fluticasone propionate (DPI) 100-250 >250-500 >500
Fluticasone propionate (pMDI, standard particle, HFA) 100-250 >250-500 >500
Mometasone furoate (DPI) Depends on DPI device — see product

information

Mometasone furoate (pMDI, standard particle, HFA) 200-400 >400
Children 6—11 years — see notes above (for children 5 years and younger, see Box 11-3, p.191
Beclometasone dipropionate (pMDI, standard particle, HFA) 100-200 >200—-400 >400
Beclometasone dipropionate (pMDI, extrafine particle, HFA) 50-100 >100-200 >200
Budesonide (DPI, or pMDI, standard particle, HFA) 100-200 >200-400 >400
Budesonide (nebules) 250-500 >500-1000 >1000
Ciclesonide (pMDI, extrafine particle*, HFA) 80 >80-160 >160
Fluticasone furoate (DPI) 50 n.a.
Fluticasone propionate (DPI) 50-100 >100-200 >200
Fluticasone propionate (pMDI, standard particle, HFA) 50-100 >100-200 >200
Mometasone furoate (pMDI, standard particle, HFA) 100 200

See list of abbreviations (p.11). ICS by pMDI should preferably be used with a spacer.

For new preparations, including generic ICS, the manufacturer’s information should be reviewed carefully, as products containing
the same molecule may not be clinically equivalent. Combination inhalers that include a long-acting muscarinic antagonist (LAMA)
may have different ICS dosing — see product information.
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WHY SHOULD ICS-CONTAINING MEDICATION BE COMMENCED FROM THE TIME OF
DIAGNOSIS?

For the best outcomes, ICS-containing treatment should be initiated when (or as soon as possible after) the diagnosis
of asthma is made. All patients should also be provided with a reliever inhaler for quick symptom relief, preferably an
anti-inflammatory reliever (AIR).

GINA recommends ICS-containing medication from diagnosis for several reasons:

e As-needed low-dose ICS-formoterol reduces the risk of severe exacerbations and emergency department visits or
hospitalizations by 65% compared with SABA-only treatment.8 This anti-inflammatory reliever regimen (AIR-only)
significantly reduces severe exacerbations regardless of the patient’s baseline symptom frequency, lung function,
exacerbation history or inflammatory profile: type 2-high or Type 2-low.188

o Starting treatment with SABA alone trains patients to regard it as their main asthma treatment, and increases the
risk of poor adherence when daily ICS is subsequently prescribed.

e Early initiation of low-dose ICS in patients with asthma leads to a greater improvement in lung function than if
symptoms have been present for more than 2—4 years.297.298 One study showed that after this time, higher ICS
doses were required, and lower lung function was achieved.2%

e Patients not taking ICS who experience a severe exacerbation have a greater long-term decline in lung function
than those who are taking ICS.11Z

e For patients with occupational asthma, early removal from exposure to the sensitizing agent and early
ICS-containing treatment increase the probability of resolution of symptoms, and improvement of lung function and
airway hyperresponsiveness.82:63

For adults and adolescents, recommended options for initial asthma treatment, based on evidence (where available)
and consensus, are listed in Box 4-4 (p.75) and shown in Box 4-5 (p.76). Treatment for adults and adolescents is
shown in two tracks, depending on the reliever inhaler (Box 4-6, p.77).

For children 6-11 years, recommendations about initial treatment are shown in Box 4-10 (p.94) and Box 4-11 (p.95).

The patient’s response should be reviewed, and treatment stepped down once good control is achieved.
Recommendations for a stepwise approach to ongoing treatment are found in Box 4-12 (p.96).

Does FeNO help in deciding whether to commence ICS?

In studies mainly limited to non-smoking adult patients, fractional concentration of exhaled nitric oxide (FeNO) >50
parts per billion (ppb) was associated with a good short-term (weeks) response to 1CS.222:30 However, these studies
did not examine the longer-term risk of exacerbations, and the relationship between FeNO and other Type 2
biomarkers is lost in obese patients.2448 In two 12-month studies in patients with mild asthma or taking SABA alone,
severe exacerbations were reduced with as-needed low-dose ICS-formoterol versus as-needed SABA and versus
maintenance ICS, independent of baseline inflammatory characteristics including FeNO.187.188

Consequently, in patients with a diagnosis or suspected diagnosis of asthma, high FeNO can support the decision to
start ICS, but low FeNO cannot be used to decide against treatment with ICS. Based on past and current evidence,
GINA recommends treatment with daily low-dose ICS or as-needed low-dose ICS-formoterol for all adults and
adolescents with mild asthma, to reduce the risk of serious exacerbations.5.187.188,301,302

Choice of medication, device and dose

In clinical practice, the choice of medication, device and dose for maintenance and for reliever for each individual
patient should be based on assessment of symptom control, risk factors, which inhalers are available for the relevant
medication class, which of these the patient can use correctly after training, their cost, their environmental impact and
the patient’s likely adherence. For more detail about choice of inhaler, see Section 5 (p.108) and Box 5-1 (p.109). ltis
important to monitor the response to treatment and any side-effects, and to adjust the dose accordingly (Box 4-6,
p.77). There is currently insufficient good-quality evidence to support use of extrafine-particle ICS aerosols over
others.393
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Once good symptom control has been maintained for 2—-3 months, and if the patient has not had any exacerbations,
asthma treatment can be carefully down-titrated to the minimum medications and dose that will maintain good
symptom control and minimize exacerbation risk, while reducing the potential for side-effects (Box 4-6, p.77). For
patients with severe asthma who have had a good asthma response to biologic therapy, a longer period of stability is
recommended before the ICS dose is reduced, and reduction and cessation of OCS should be undertaken first. More
details are given in Section 8, p.139. Patients who are being considered for a high daily dose of ICS (except for short
periods) should be referred for expert assessment and advice, where possible (Section 8, p.139).

GINA recommends that all adults and adolescents and all children 6—11 years should receive ICS-containing
medication, incorporated in their maintenance and/or anti-inflammatory reliever treatment as part of personalized
asthma management. For adults and adolescents, treatment options are shown in Box 4-6 (p.77) and, for children
aged 6-11 years, in Box 4-12 (p.96). Clinicians should check local eligibility and payer criteria before prescribing.

Adjusting ongoing asthma treatment in adults, adolescents, and children aged 6—11 years

Once asthma treatment has begun (Box 4-4, Box 4-5, Box 4-10 and Box 4-11, p.75), ongoing treatment decisions are
based on a personalized cycle of assessment, adjustment of treatment, and review of the response. For each patient,
in addition to treatment of modifiable risk factors, asthma medication can be adjusted up or down in a stepwise
approach (adults and adolescents: Box 4-6, p.77, children 6—11 years, Box 4-12, p.96) to achieve good symptom
control and minimize future risk of exacerbations, persistent airflow limitation and medication side-effects. When good
asthma control has been maintained for 2—-3 months, treatment may be stepped down to find the patient’s minimum
effective treatment (Box 4-13, p.102).

People’s ethnic and racial backgrounds may be associated with different responses to treatment. These are not
necessarily associated with genetic differences.3% The contributors are likely to be multifactorial, including differences
in exposures, social disadvantage, diet and health-seeking behavior.

If a patient has persisting uncontrolled symptoms and/or exacerbations despite 2—3 months of ICS-containing
treatment, assess and correct the following common problems before considering any step up in treatment:

e Incorrect inhaler technique
e Poor adherence

e Persistent exposure at home/work to agents such as allergens, tobacco smoke, indoor or outdoor air pollution, or
to medications such as beta-blockers or (in some patients) nonsteroidal anti-inflammatory drugs (NSAIDs)

e Comorbidities that may contribute to respiratory symptoms and poor quality of life
¢ Incorrect diagnosis.

The evidence supporting treatment options at each step is summarized below, first for adults and adolescents, then for
children 6-11 years.
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ADULTS AND ADOLESCENTS: ASTHMA TREATMENT TRACKS

The steps below refer to the recommended asthma treatment options shown in Box 4-6 (p.77). Treatment
recommendations for adults and adolescents are shown in two treatment Tracks (Box 4-3), for clarity. Suggested low,
medium and high doses for a range of ICS formulations are shown in Box 4-2 (p.71). Medication options and doses for
GINA Track 1 are listed in Box 4-8 (p.84). Details about treatment steps for children 6—11 years start on p.94.

Box 4-3. Asthma treatment tracks for adults and adolescents

Asthma treatment for adults and adolescents is in two Tracks

For adults and adolescents, the main treatment figure (Box 4-6, p.77), shows the options for ongoing treatment as
two treatment ‘tracks’. The key difference is the medication that is used for symptom relief. In Track 1 (preferred),
the reliever is as needed low-dose ICS formoterol, and in Track 2, as-needed SABA or as-needed ICS-SABA.

The reasons for showing treatment in two tracks are:
¢ to show clinicians how treatment can be stepped up and down using the same reliever at each step

e because ICS-formoterol cannot be used as the reliever in patients prescribed a combination ICS with
non-formoterol LABA, due to lack of evidence about efficacy and safety (p.69).14

Track 1: The reliever is as-needed low-dose ICS-formoterol

This is the preferred approach recommended by GINA for adults and adolescents, because using low-dose ICS
formoterol (an anti-inflammatory reliever; AIR) reduces the risk of severe exacerbations compared with regimens
that use SABA as reliever, with similar symptom control. In addition, the treatment regimen is simpler, with patients
using a single medication for reliever and for maintenance treatment if prescribed, across treatment steps.

e With this approach, when a patient at any treatment step has asthma symptoms, they use low-dose ICS-
formoterol in a single inhaler for symptom relief. In Steps 1-2, this provides their anti-inflammatory therapy.

e In Steps 3-5, patients also take ICS formoterol as their daily maintenance treatment; together, this is called
‘maintenance-and-reliever therapy’ (MART).

e Medications and doses for GINA Track 1 are shown in Box 4-8 (p.84).

Track 2: The reliever is as-needed SABA or as-needed ICS-SABA

This is an alternative approach if Track 1 is not possible, or if a patient’s asthma is stable with good adherence and
no exacerbations on their current therapy. However, before prescribing a regimen with SABA reliever, consider
whether the patient is likely to be adherent with their maintenance therapy, as otherwise they will be at higher risk of
exacerbations.

e In Step 1, the patient takes a SABA and a low-dose ICS together for symptom relief when symptoms occur (in a
combination inhaler, or with the ICS taken immediately after the SABA).

e In Steps 2-5, a SABA (alone) or combination ICS-SABA is used for symptom relief, and the patient takes
maintenance |ICS-containing medication regularly every day. If the reliever and maintenance medication are in
different devices, make sure that the patient can use each inhaler correctly.

e If changing between steps requires a different inhaler device, train the patient how to use the new inhaler.

Stepping up and down

Treatment can be stepped up or down along one track, using the same reliever at each step, or it can be switched
between tracks, according to the individual patient’s needs and preferences. Before stepping up, check for common
problems such as incorrect inhaler technique, poor adherence, and environmental exposures, and confirm that the
symptoms are due to asthma (Box 2-4, p.47).

Additional controller options

The additional controller options, shown below the two treatment tracks, have either limited indications or less
evidence for their safety and/or efficacy, compared with the treatments in Tracks 1 and 2.

See list of abbreviations (p.11).
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INITIAL ASTHMA TREATMENT FOR ADULTS AND ADOLESCENTS

Box 4-4. Initial asthma treatment for adults and adolescents with a diagnosis of asthma

These recommendations are based on evidence, where available, and on consensus.

Presenting symptoms Preferred INITIAL treatment
(Track 1)

Infrequent asthma symptoms,
e.g., 1-2 days/week or less

As-needed low-dose ICS-
formoterol (Evidence A)

Asthma symptoms less than
3-5 days/week, with normal or
mildly reduced lung function

Asthma symptoms most days Low-dose ICS-formoterol
(e.g., 4-5 days/week or more); = maintenance-and-reliever
or waking due to asthma once a therapy (MART) (Evidence A)
week or more, or low lung

function. See p.80 for additional

considerations for starting at

Step 3.

Daily asthma symptoms, waking Medium-dose ICS-formoterol
at night with asthma once a maintenance-and-reliever
week or more, with low lung therapy (MART) (Evidence D).
function

Initial asthma presentation is Treat as for exacerbation (Box 9-

during an acute exacerbation 4, p.167 and Box 9-6, p171),
including short course of OCS if
severe; commence medium-
dose MART (Evidence D).

Before starting initial controller treatment

e Record evidence for the diagnosis of asthma.

Alternative INITIAL treatment
(Track 2)

Low-dose ICS taken whenever SABA is
taken, in combination or separate inhalers
(Evidence B). Such patients are highly unlikely
to be adherent with daily ICS.

Low-dose ICS plus as-needed SABA
(Evidence A). Before choosing this option,
consider likely adherence with daily ICS.

Low-dose ICS-LABA plus as-needed SABA
(Evidence A) or plus as-needed

ICS-SABA (Evidence B), OR

Medium-dose ICS plus as-needed SABA
(Evidence A) or plus as-needed ICS-SABA
(Evidence B). Consider likely adherence with
daily maintenance treatment.

Medium- or high-dose ICS-LABA

(Evidence D) plus as-needed SABA or plus as-
needed ICSSABA. Consider likely adherence
with daily maintenance treatment.

High-dose ICS plus as-needed SABAis
another option (Evidence A) but adherence is
worse than with combination ICS-LABA.

Treat as for exacerbation (Box 9-4, p.167 and
Box 9-6, p.171), including short course of OCS
if severe; commence medium- or high-dose

ICS-LABA plus as-needed SABA (Evidence D).

e Record the patient’s level of symptom control and risk factors, including lung function (Box 2-2, p.37).

o Consider factors influencing choice between available treatment options (Box 3-4, p.54), including likely
adherence with daily ICS-containing treatment, particularly if the reliever is SABA.

e Choose a suitable inhaler (Box 5-1, p.109) and ensure that the patient can use the inhaler correctly.

e Schedule an appointment for a follow-up visit.

After starting initial controller treatment

e Review patient’s response (Box 2-2, p.37) after 2-3 months, or earlier depending on clinical urgency.
e See Box 4-6 (p.77) for recommendations for ongoing treatment and other key management issues.

o Check adherence and inhaler technique frequently.

e Step down treatment once good control has been maintained for 3 months (Box 4-13, p.102).

Also consider cost and likely adherence with maintenance treatment. See Box 4-2 (p.71) for low, medium and high ICS doses, and
Box 4-8 (p.84) for Track 1 medications and doses. See list of abbreviations (p.11).
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GINA 2024 -
STARTING TREATMENT

in adults and adolescents 12+ years
with a diagnosis of asthma

Confirm diagnosis if necessary

Symptom control & modifiable
risk factors (see Box 2-2)

Comorbidities

Inhaler technique & adherence
Patient (and parent/caregiver)
preferences and goals

Symptoms

Exacerbations

Side-effects

Lung function — —

Comorbidities ICS-containing medications
) (as below)

Patient (or parent/

Treatment of modifiable risk
factors and comorbidifies

MNon-pharmacological strategies
Education & skills training

caregiver) satisfaction
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. )

: Daily symptoms, : - Short course

i waking at night Medium dose Medium/high of OCS may

: once aweekor _ ..., | |CS-formoterol dose ICS-LABA + sTEP 4 .| A/S0 be needed
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These recommendations are based on evidence, where available, and on consensus. See list of
abbreviations (p.11). See Box 4-2 (p.71) for low, medium and high ICS doses for adults and adolescents.
See Box 4-6 (p.77), for Track 1 medications and doses.
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Box 4-5. Flowchart for selecting initial treatment in adults and adolescents with a diagnosis of asthma

76



ASTHMA TREATMENT STEPS IN ADULTS AND ADOLESCENTS

Box 4-6. Personalized management for adults and adolescents to control symptoms and minimize future risk

GINA 2024 - Adults & adolescents

12+ years

Personalized asthma management
Assess, Adjust, Review
for individual patient needs

TRACK 1:

and
Using ICS-formoterol as the
reliever® reduces the risk of
exacerbations compared with
using a SABA reliever, and is a
simpler regimen

TRACK 2: Alternative

and RELIEVER
Before considering a regimen
with SABA reliever, check if the
patient is likely to adhere to daily
controller treatment

Other controller options (limited
indications, or less evidence for
efficacy or safety — see text)

Confirmation of diagnosis if necessary
Symptom control & modifiable

risk factors (see Box 2-2)
Comorbidities

Inhaler technique & adherence
Patient preferences and goals

Symptoms

Exacerbations

f:de-?rffectts Treatment of modifiable risk factors
ung function and comorbidities

Comorbidities

Non-pharmacological strategies
Asthma medications including ICS (as below)
Education & skills training

Patient satisfaction

STEP 4
STEP 3 Medium dose
STEPS 1-2 Low dose maintenance

maintenance ICS-formoterol

As-needed-only low dose |CS-formoterol ICS-formoterol

RELIEVER: As-needed low-dose ICS-formoterol*

STEP 4
STEP 3 Medium/high dose
STEP 2 Low dose maintenance
STEP 1 LowEdse maintenance ICS-LABA
Take ICS whenever maintenance ICS ICS-LABA
SABA taken*

RELIEVER: As-needed ICS-SABA*, or as-needed SABA

Medium dose ICS, or
add L TRA', or add
HDM SLIT

Add LAMA or add LTRAT
or add HDM SLIT, or switch
to high dose ICS-only

Low dose ICS whenever SABA taken*,
or daily LTRAT, or add HDM SLIT

STEP 5

Add-on LAMA

Refer for assessment
of phenotype. Consider
high dose maintenance
ICS-formoterol,

+ anti-IgE, anti-IL5/5R,
anti-IL4Ra, anti-TSLP

STEP 5

Add-on LAMA

Refer for assessment
of phenotype. Consider
high dose maintenance
ICS-LABA, + anti-IgE,
anti-IL5/5R, anti-IL4Ra,
anti-TSLP

Add azithromycin (adults) or
add LTRA'. As last resort
consider adding low dose
OCS but consider side-effects

*Anti-inflammatory reliever. tIf prescribing LTRA, advise patient/caregiver about risk of neuropsychiatric adverse effects. See list of abbreviations (p.11).

For recommendations about initial asthma treatment in adults and adolescents, see Box 4-4 (p.75) and Box 4-5 (p.76). See Box 4-2 (p.71) for low, medium and high
ICS doses for adults and adolescents. See Box 4-8 (p.84) for Track 1 medications and doses.

See GINA
severe
asthma guide

77



TRACK 1 (PREFERRED): TREATMENT STEPS 1-4 FOR ADULTS AND ADOLESCENTS USING
ICS-FORMOTEROL RELIEVER

Track 1 is the preferred approach recommended by GINA for adults and adolescents with asthma, because using low-
dose ICS formoterol (an anti-inflammatory reliever; AIR) reduces the risk of severe exacerbations compared with regimens
that use SABA as reliever, with similar symptom control and lung function. In addition, the treatment regimen is simpler,
with patients using a single medication for reliever and for maintenance treatment (if prescribed), across treatment steps.

With the AIR approach, when a patient at any treatment step has asthma symptoms, they use low-dose ICS-formoterol in
a single inhaler for symptom relief. In Steps 1-2, this provides their anti-inflammatory therapy. In Steps 3-5, patients also
take ICS formoterol as their daily maintenance treatment; together, this is called ‘maintenance-and-reliever therapy’
(MART). Details about medications and doses for Track 1 are in Box 4-8, p.84.

Details below are for Track 1, Steps 1—4. In Step 5, treatment options for Tracks 1 and 2 are similar, so the information is
shown for both Tracks together, starting on p.91 and in Section 8, p.139.

Box 4-7. Track 1 (preferred) treatment Steps 1-4 for adults and adolescents

STEP 4 STEP 5
Medium dose Refer for expert
STEP 3 maintenance and reliever assessment,
Low dose maintenance therapy (MART) using i
_ : phenotyping,
STEPS 1-2 and reliever therapy (MART) low-dose ICS-formoterol and add-on

As-needed-only low dose with ICS formoterol

ICS-formoterol reliever treatment for

severe asthma

TRACK 1, Steps 1-4: ER and for adults and adolescents.

Using ICS-formoterol as an anti-inflammatory reliever (AIR), with or without maintenance ICS-formoterol,
reduces the risk of exacerbations compared with using a SABA reliever, and is a simpler regimen, with a
single medication across treatment steps.

See Box 4-8 (p.84) for details of medications and doses. AIR: anti-inflammatory reliever; ICS: inhaled corticosteroid; MART:
maintenance-and-reliever therapy with ICS-formoterol; SABA: short-acting betaz agonist

Track 1 (preferred) Step 1-2 treatment for adults and adolescents: as-needed low-dose combination
ICS-formoterol

In Track 1, Steps 1-2, low-dose combination ICS-formoterol is used as needed for symptom relief, and before exercise or
before expected allergen exposure.

Information about Steps 1 and 2 below is combined, because the recommended treatment (as-needed low-dose ICS-
formoterol) is the same.

In Track 1, Step 1-2 treatment with as-needed-only low-dose combination ICS-formoterol is recommended for:

e Step-down treatment for patients whose asthma is well controlled on low-dose maintenance-and-reliever therapy with
ICS-formoterol (Evidence D) or on regular low-dose ICS with as-needed SABA (Evidence A)

e |nitial asthma treatment for patients previously using SABA alone (or with newly diagnosed asthma), with normal or
mildly reduced lung function. Some clinical factors, outlined below, may prompt consideration of starting treatment
instead at Step 3, with low-dose ICS-formoterol maintenance-and-reliever therapy.
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Populations studied

The populations studied in the large randomized controlled trials of as-needed low-dose ICS-formoterol187.188,301,302
included almost 10,000 adults and adolescents with asthma that was considered to be mild, and was either uncontrolled
on SABA alone, or controlled on low-dose ICS or LTRA. In the two largest studies, post-bronchodilator FEV1 was required
to be 280% predicted at baseline.301.302

Evidence

Use of low-dose ICS-formoterol as needed for symptom relief (an anti-inflammatory reliever) for adults and adolescents
(Evidence B) is supported by evidence from four randomized controlled trials, and by systematic review and meta-analysis
of all four studies for several outcomes.182 The two largest studies were double-blind, and two were pragmatic and open-
label, intended to evaluate the treatment as it would be used in clinical practice, without patients required to take a twice-
daily maintenance inhaler.

The key findings with as-needed low-dose ICS-formoterol, as follows, support the Step 1-2 recommendations:

e Alarge double-blind study found a 64% reduction in severe exacerbations requiring OCS, compared with SABA-only
treatment,221 202 with a similar finding in an open-label study in patients previously taking SABA alone (Evidence
A).17 |In the Cochrane meta-analysis, as-needed low-dose ICS-formoterol reduced the risk of severe exacerbations
requiring OCS by 55%, and reduced the risk of emergency department visits or hospitalizations by 65%, compared
with SABA alone (Evidence A).18

e Two large double-blind studies showed as-needed budesonide-formoterol was non-inferior for severe exacerbations,
compared with regular 1CS.321:3%2 |n two open-label randomized controlled trials, representing the way that patients
with mild asthma would use as-needed ICS-formoterol in real life, as-needed budesonide-formoterol was superior to
maintenance ICS in reducing the risk of severe exacerbations (Evidence A).187.188

e A Cochrane review provided moderate to high certainty evidence that as-needed ICS-formoterol was clinically
effective in adults and adolescents with mild asthma, significantly reducing important clinical outcomes including need
for oral corticosteroids, severe exacerbation rates, and emergency department visits or hospital admissions compared
with daily ICS plus as-needed SABA (Evidence A).183

e In all four studies, the as-needed low-dose ICS-formoterol strategy was associated with a substantially lower average
ICS dose than with maintenance low-dose ICS.187.188,301,302

e Clinical outcomes with as-needed ICS-formoterol were similar in adolescents as in adults.322

e Apost hoc analysis of one study3Y! found that a day with >2 doses of as-needed budesonide-formoterol reduced the
short-term (21 day) risk of severe exacerbations compared to as needed terbutaline alone, suggesting that timing of
use of ICS-formoterol is important.128

¢ No new safety signals were seen with as-needed budesonide-formoterol in these studies.187.188.301,302,306
Considerations for recommending as-needed-only low-dose ICS-formoterol as preferred treatment for Steps 1-2
The most important considerations for GINA were:

e The need to prevent severe exacerbations in patients with mild or infrequent symptoms; these can occur with
unpredictable triggers such as viral infection, allergen exposure, pollution or stress.

e The desire to avoid the need for daily ICS in patients with mild asthma, who in clinical practice are often poorly
adherent with prescribed ICS, leaving them exposed to the risks of SABA-only treatment.2%Z

e The greater reduction in severe exacerbations with as-needed ICS-formoterol, compared with daily ICS, among
patients previously taking SABA alone, with no significant difference for patients with well-controlled asthma on ICS or
LTRA at baseline.187.308
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The very small differences in FEV+, (approximately 30—50 mL), symptom control (difference in ACQ-5 of approximately
0.15 versus minimal clinically important difference 0.5), and symptom-free days (mean difference 10.6 days per
year)0.392 compared with regular ICS were considered to be less important. These differences did not increase over
the 12-month studies. The primary outcome variable of one study3%! was ‘well-controlled asthma weeks’, but this
outcome was not considered reliable because it was based on an older concept of asthma control, and was
systematically biased against the as-needed ICS-formoterol treatment group because much less ICS was permitted in
a week for patients on ICS-formoterol than those on maintenance ICS before the week was classified as not well
controlled.

The similar reduction in FeNO with as-needed budesonide-formoterol as with maintenance ICS, and the lack of
significant difference in treatment effect with as-needed budesonide-formoterol by patients’ baseline eosinophils or
baseline FeNQ.187.188

Considerations for the GINA recommendation against SABA-only treatment of asthma

There were several important considerations for extending the recommendation for as-needed-only low-dose ICS-
formoterol to adults and adolescents with infrequent asthma symptoms (i.e., eliminating SABA-only treatment):&

Patients with few interval asthma symptoms can still have severe or fatal exacerbations.182 GINA recommends
assessing and addressing risk factors for exacerbations as well as symptom control (Box 2-2, p.37).

The historic distinction between so-called ‘intermittent’ and ‘mild persistent’ asthma is arbitrary, with no evidence of
difference in response to ICS.182 A |large reduction in risk of severe exacerbations with as-needed ICS-formoterol,
compared with as-needed SABA, was seen even in patients with SABA use twice a week or less at baseline.1&”

A post hoc analysis of one study found that a single day with increased as-needed budesonide-formoterol reduced the
short-term (21-day) risk of severe exacerbations compared to as needed SABA alone, suggesting that timing of use of
ICS-formoterol is important.128

In patients with infrequent symptoms, adherence with prescribed daily ICS is very poor,2% exposing them to risks of
SABA-only treatment if they are prescribed daily ICS plus as-needed SABA.

There is a lack of evidence for the safety or efficacy of SABA-only treatment. Historic recommendations for SABA-only
treatment were based on the assumption that patients with mild asthma would not benefit from ICS.1&2

Taking SABA regularly for as little as one week significantly increases exercise-induced bronchoconstriction, airway
hyperresponsiveness and airway inflammation, and decreases bronchodilator response.210:311

Even modest over-use of SABA (indicated by dispensing of 3 or more 200-dose canisters a year) is associated with
increased risk of severe exacerbations& and, in one study, asthma mortality.&Z

GINA places a high priority on avoiding patients becoming reliant on SABA, and on avoiding conflicting messages in
asthma education. Previously, patients were initially provided only with SABA for symptom relief, but later, despite this
treatment being effective from the patient’s perspective, they were told that to reduce their SABA use, they needed to
take a daily maintenance treatment, even when they had no symptoms. Recommending that all patients should be
provided with ICS-containing treatment (including, in mild asthma, the option of as-needed ICS-formoterol) from the
start of therapy allows consistent messaging about the need for both symptom relief and risk reduction, and may avoid
establishing patient reliance on SABA as their main asthma treatment.

Considerations for starting treatment with low-dose maintenance-and-reliever therapy (Step 3 MART) instead of
as-needed-only ICS-formoterol (Steps 1-2)

There is no specific evidence to guide this decision, but by consensus, we suggest starting with Step 3 MART (if permitted
by local regulators) if the patient has symptoms most days or is waking at night due to asthma more than once a week (to
rapidly reduce symptom burden), or if they are currently smoking, have impaired perception of bronchoconstriction (e.g.
low initial lung function but few symptoms), a recent severe exacerbation or a history of a life-threatening asthma
exacerbation, have severe airway hyperresponsiveness, or are currently exposed to a seasonal allergic trigger.
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Anti-inflammatory reliever treatment with as-needed-only ICS-formoterol (‘AlR-only’) is the preferred treatment for Steps 1
and 2 in adults/adolescents, so these steps have been combined in the treatment figure (Track 1, Box 4-6, p.77) to avoid
confusion.

Practice points for as-needed-only ICS-formoterol in mild asthma

The usual dose of as-needed budesonide-formoterol in mild asthma is a single inhalation of 200/6 mcg (delivered dose
160/4.5 mcg), taken whenever needed for symptom relief. The maximum recommended dose of as-needed budesonide-
formoterol in a single day corresponds to a total of 72 mcg formoterol (54 mcg delivered dose). However, in randomized
controlled trials (RCTs) in mild asthma, such high usage was rarely seen, with average use around 3—4 doses per
week.187.301.302 For more details about medications and doses for as-needed-only ICS-formoterol, see Box 4-8 (p.84).

Rinsing the mouth is not generally needed after as-needed doses of low-dose ICS-formoterol, as this was not required in
any of the mild asthma studies (or in MART studies), and there was no increase in risk of oral candidiasis.3%

Other ICS-formoterol formulations have not been studied for as-needed-only use, but beclometasone-formoterol may
also be suitable, as it is well-established for as-needed use within maintenance-and-reliever therapy in GINA Steps 3-5.224
Combinations of ICS with non-formoterol LABA cannot be used as-needed for symptom relief.

For pre-exercise use in patients with mild asthma, one 6-week study showed that use of low-dose budesonide-formoterol
for symptom relief and before exercise reduced exercise-induced bronchoconstriction to a similar extent as regular daily
low-dose ICS with SABA for symptom relief and before exercise.23¢ This suggests that patients with mild asthma who are
prescribed as-needed low-dose ICS-formoterol to prevent exacerbations and control symptoms can use the same
medication before exercising, if needed, and do not need to be prescribed a SABA for pre-exercise use (Evidence B).

Patient preferences: from qualitative research, the majority of patients in a pragmatic open-label study preferred as-
needed ICS-formoterol for ongoing treatment rather than regular daily ICS with a SABA reliever. They reported that shared
decision-making would be important in choosing between these treatment options.312

Asthma action plan: Simple action plans for AIR-only and MART are available online 213314

Track 1 (preferred) Step 3 treatment for adults and adolescents: low-dose ICS-formoterol
maintenance-and-reliever therapy (MART)

For adults and adolescents, the preferred Step 3 option is low-dose ICS-formoterol as both maintenance and reliever
treatment (MART). In this regimen, low-dose ICS-formoterol, either budesonide-formoterol or beclometasone-formoterol, is
used as both the daily maintenance treatment and as an anti-inflammatory reliever for symptom relief. The low-dose
ICS-formoterol can also be used before exercise, and before expected allergen exposure.

Before considering a step up, check for common problems such as incorrect inhaler technique, poor adherence, and
environmental exposures, and confirm that the symptoms are due to asthma (Box 2-4, p.47).

Populations studied

Double-blind studies included adult and adolescent patients with =1 exacerbation in the previous year despite
maintenance low-dose ICS or ICS-LABA treatment, with poor symptom control. Open-label studies were in patients taking
at least low-dose ICS or ICS-LABA, with suboptimal asthma control; they did not require a history of exacerbations.226

Evidence

Low-dose ICS-formoterol maintenance-and-reliever therapy reduced severe exacerbations and provided similar levels of
asthma control at relatively low doses of ICS, compared with a fixed dose of ICS-LABA as maintenance treatment or a
higher dose of ICS, both with as-needed SABA (Evidence A).226:315:319 |n g meta-analysis, switching patients with
uncontrolled asthma from Step 3 treatment plus SABA reliever to MART was associated with a 29% reduced risk of severe
exacerbation, compared with stepping up to Step 4 ICS-LABA maintenance plus SABA reliever, and a 30% reduced risk
compared with staying on the same treatment with SABA reliever.222 In open-label studies that did not require a history of
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severe exacerbations, maintenance-and-reliever therapy with ICS-formoterol also significantly reduced severe
exacerbations, with a lower average dose of |CS.226.321

The benefit of the MART regimen in reducing the risk of severe exacerbations requiring OCS appears to be due to the
increase in doses of both the ICS and the formoterol at a very early stage of worsening asthma. As for patients using as-
needed-only ICS-formoterol (p.79), this reduces the risk of progressing to a severe exacerbation in the next 3 weeks.126-128

Other considerations

Use of ICS-formoterol as an anti-inflammatory reliever across treatment steps provides a simple regimen with easy
transition if treatment needs to be stepped up (e.g., from Step 1-2 to Step 3, or Step 3 to Step 4), without the need for an
additional medication or different prescription, or a different inhaler type (see Box 4-8, p.84).

Practice points for maintenance-and-reliever therapy (MART) with low-dose ICS-formotero/

Medications: ICS-formoterol maintenance-and-reliever therapy for Step 3 treatment can be prescribed with low-dose
budesonide-formoterol (212 years) or low-dose beclometasone-formoterol (=18 years). The usual dose for MART with
budesonide-formoterol is 200/6 mcg metered dose (160/4.5 mcg delivered dose) and the usual dose for MART with
beclometasone-formoterol is 100/6 metered dose (delivered dose 84.6/5 mcg for pMDI and 81.9/5 mcg for DPI). Each of
these combinations is prescribed as one inhalation twice-daily plus one inhalation whenever needed for symptom relief.

Doses: For MART with budesonide-formoterol, the maximum recommended total dose of formoterol in a single day (total
of maintenance-and-reliever doses) gives 72 mcg metered dose (54 mcg delivered dose) of formoterol, with extensive
evidence from large studies for its safety and efficacy up to this dose in a single day,224226 with or without ICS.306.322,323
Based on this evidence, GINA suggests that the same maximum total dose of formoterol in a single day should also apply
for MART with beclometasone-formoterol (maximum total 12 inhalations, total metered dose 72 mcg). Most patients need
far fewer doses than this. For a summary of medications and doses, see Box 4-8 (p.84).

ICS-formoterol should not be used as the reliever for patients taking a different ICS-LABA maintenance treatment, since
clinical evidence for safety and efficacy is lacking. Use of ICS-formoterol with other LABAs may be associated with
increased adverse effects.4

Rinsing the mouth is not generally needed after as-needed doses of ICS-formoterol, as this was not required in any of
the MART studies, and there was no increase in risk of oral candidiasis.

Additional practice points can be found in an article describing how to use MART, including a customizable written
asthma action plan for use with this regimen.212 Other action plans for MART are available online.313.314

Track 1 (preferred) Step 4 treatment for adults and adolescents: medium-dose ICS-formoterol
maintenance-and-reliever therapy (MART)

At a population level, most benefit from ICS is obtained at low dose, but individual ICS responsiveness varies, and some
patients whose asthma is uncontrolled on low-dose ICS-LABA despite good adherence and correct inhaler technique may
benefit from increasing the maintenance dose to medium, usually by taking twice the number of inhalations (see Box 4-8,
p.84). High-dose ICS-formoterol is not recommended in Track 1 Step 4.

Before stepping up, check for common problems such as incorrect inhaler technique, poor adherence, and environmental
exposures, and confirm that the symptoms are due to asthma (Box 2-4, p.47).

Patients prescribed MART use low-dose ICS-formoterol as needed for symptom relief, and before exercise or allergen
exposure if needed.

For adult and adolescent patients, combination ICS-formoterol as both maintenance-and-reliever treatment (MART) is
more effective in reducing exacerbations than the same dose of maintenance ICS-LABA or higher doses of ICS318 or ICS-
LABAZ224 (Evidence A). The greatest reduction in risk was seen in patients with a history of severe exacerbations,224 but
MART was also significantly more effective than conventional best practice with as-needed SABA in open-label studies in
which patients were not selected for greater exacerbation risk.226
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In Step 4, the MART regimen can be prescribed with medium-dose maintenance budesonide-formoterol or
beclometasone-formoterol treatment, by increasing the maintenance dose of low-dose ICS-formoterol to 2 inhalations
twice-daily. The reliever remains 1 inhalation of low-dose ICS-formoterol as needed.

The usual dose for MART with budesonide-formoterol is 200/6 mcg metered dose (160/4.5 mcg delivered dose) and the
usual dose for MART with beclometasone-formoterol is 100/6 mcg metered dose (delivered dose 84.6/5 mcg for pMDI and
81.9/5 mcg for DPI). For Step 4, each of these combinations is prescribed as two inhalations twice-daily plus one
inhalation whenever needed for symptom relief.

As in Step 3, the maximum recommended total dose of budesonide-formoterol in a single day (total of maintenance-and-
reliever doses) gives 72 mcg metered dose (54 mcg delivered dose) of formoterol, with extensive evidence from large
studies for its safety306.322.323 gnd efficacy224226 up to this dose in a single day. Based on this evidence, GINA suggests that
the same maximum total dose of formoterol in a single day should also apply for MART with beclometasone-formoterol
(maximum total 12 inhalations, total metered dose 72 mcg). Most patients need far fewer doses than this.

For practice points, see information for GINA Step 3 and an article for clinicians.213 For a summary of medications and
doses, see Box 4-8 (p.84).
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Box 4-8. Medications and doses for GINA Track 1: anti-inflammatory reliever (AIR) therapy

GINA Track 1 — general principles

In GINA Track 1, the reliever inhaler is low-dose ICS-formoterol, with or without maintenance ICS-formoterol. This
is the preferred treatment approach for adults and adolescents with asthma, because it reduces severe exacerbations
across treatment steps compared with using a SABA reliever; it uses a single medication for both reliever and
maintenance treatment (less confusing for patients); and the patient’s treatment can be stepped up and down if needed
without changing the medication or inhaler device. This cannot be done with any other ICS-LABA. ICS-formoterol can
also be used before exercise and before allergen exposure.

Low-dose ICS-formoterol is called an anti-inflammatory reliever (AIR) because it relieves symptoms and reduces
inflammation. AIR with ICS-formoterol significantly reduces the risk of severe exacerbations across treatment steps
compared with using a SABA reliever, with similar symptom control, lung function and adverse effects.

Steps 1-2 (AIR-only): low-dose ICS-formoterol is used as needed for symptom relief without any maintenance
treatment. It reduces the risk of severe exacerbations and ED visits/hospitalizations by 65% compared with SABA
alone, and reduces ED visits/hospitalizations by 37%, compared with daily ICS plus as-needed SABA .18 Starting
treatment with as-needed ICS-formoterol avoids training patients to regard SABA as their main asthma treatment.
Steps 3-5 (MART): maintenance-and-reliever therapy with ICS-formoterol reduces the risk of severe exacerbations by
32% compared with the same dose of ICS-LABA,224 by 23% compared with a higher dose of ICS-LABA,24 and by 17%
compared with usual care.226 MART is also an option for children 6—11 years in Steps 3-4.

Asthma action plan: Simple action plans for AIR-only and MART are available online 313314

Which medications can be used in GINA Track 1, and how often?

Most evidence for MART, and all evidence for AlIR-only, is with budesonide-formoterol DPI, usually 200/6 mcg metered
dose (160/4.5 mcg delivered dose) for adults/adolescents, and 100/6 mcg (80/4.5 mcg delivered dose) for MART in
children 6—11 years. Beclometasone dipropionate (BDP)-formoterol 100/6 mcg (84.6/5.0) is also effective for MART in
adults. Other low-dose combination ICS-formoterol products may be suitable but have not been studied.

For as-needed use, patients should take either 1 or 2 inhalations (based on the formulation; see below and next page)
whenever needed for symptom relief, or before exercise or allergen exposure, instead of a SABA reliever.

Patients do not need to wait a certain number of hours before taking more reliever doses (unlike SABA), but in a single
day, they should not take more than the maximum total number of inhalations shown below and over (total as-needed
plus maintenance doses, if used). Most patients need far less than this.

Age Inhalers: mcg/inhalation metered dose Dosing frequency by age group and treatment step
[delivered dose] and maximum in any day (see next page for additional inhaler options and doses)
Step 1-2 AIR-only: no evidence to date
6-11 Budesonide-formoterol 100/6 DPI [80/4.5] = Step 3 MART: 1 inhalation once daily plus 1 as needed
years (maximum total 8 inhalations in any day) Step 4 MART: 1 inhalation twice daily plus 1 as needed
Step 5 MART: not recommended
Step 1-2 (AIR-only): 1 inhalation as needed
12-17 Budesonide-formoterol 200/6 DPI [160/4.5] Step 3 MART: 1 inhalation twice (or once) daily plus 1 as needed
years (maximum total 12 inhalations in any day)  Step 4 MART: 2 inhalations twice daily plus 1 as needed
Step 5 MART: 2 inhalations twice daily plus 1 as needed
Step 1-2 (AIR-only): 1 inhalation as neededt

Budesonide-formoterol 200/6 [160/4.5] DPI Step 3 MART: 1 inhalation twice (or once) daily plus 1 as needed

or BDP-formoterol 100/6 pMDI or DPI
(maximum total 12 inhalations in any day?)

=218
years Step 4 MART: 2 inhalations twice daily plus 1 as needed
Step 5 MART: 2 inhalations twice daily plus 1 as needed

tFor beclometasone (BDP)-formoterol, GINA suggests that the maximum total dose in any day should be 12 inhalations, based on the
extensive safety data with budesonide-formoterol; it has not been studied as-needed only but may be suitable. More details, see p.82.
The delivered dose for BDP-formoterol 100/6 mcg is 84.6/5 mcg for pMDI and 81.9/5 mcg for DPI.
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Box 4-8 (continued). Medications and doses for GINA Track 1 anti-inflammatory reliever (AIR) therapy

Medications: mcg/inhalation
metered dose [delivered dose]

(maximum total inhalations in any day*)

Children 6-11 years

Budesonide-formoterol DPI 100/6 [80/4.5]
(maximum total 8 inhalations in any day*)

Budesonide-formoterol pMDI 50/3 [40/2.25]
(maximum total 16 inhalations in any day*)

Adolescents 12-17 years

Budesonide-formoterol DPI 200/6 [160/4.5]
(maximum total 12 inhalations in any day*)

Budesonide-formoterol pMDI 200/6 [160/4.5]
(maximum total 12 inhalations in any day*)

Budesonide-formoterol pMDI 100/3 [80/2.25]
(maximum total 24 inhalations in any day*)

Adults 18 years and older

Budesonide-formoterol DPI 200/6 [160/4.5]
(maximum total 12 inhalations in any day*)

Budesonide-formoterol pMDI 200/6 [160/4.5]
(maximum total 12 inhalations in any day*)

Budesonide-formoterol pMDI 100/3 [80/2.25]
(maximum total 24 inhalations in any day*)

Beclometasone-formoterol pMDI or DPI 100/6

(GINA suggests maximum total 12 inhalations in

any day*)

Dosing frequency for ICS-formoterol formulations
suitable for AIR therapy,
by age group and treatment step

Step 1-2 AlR-only: no evidence to date

Step 3 MART: 1 inhalation once daily plus 1 as needed
Step 4 MART: 1 inhalation twice daily plus 1 as needed
Step 5 MART: not recommended

Step 1-2 AIR-only: no evidence to date

Step 3 MART: 2 inhalations once daily plus 2 as needed
Step 4 MART: 2 inhalations twice daily plus 2 as needed
Step 5 MART: not recommended

Step 1-2 (AIR-only): 1 inhalation as needed

Step 3 MART: 1 inhalation twice (or once) daily plus 1 as needed
Step 4 MART: 2 inhalations twice daily plus 1 as needed

Step 5 MART: 2 inhalations twice daily plus 1 as needed

Step 1-2 (AIR-only): 1 inhalation as needed

Step 3 MART: 1 inhalation twice (or once) daily plus 1 as needed
Step 4 MART: 2 inhalations twice daily plus 1 as needed

Step 5 MART: 2 inhalations twice daily plus 1 as needed

Step 1-2 (AIR-only): 2 inhalations as needed

Step 3 MART: 2 inhalations twice (or once) daily plus 2 as needed
Step 4 MART: 4 inhalations twice daily plus 2 as needed

Step 5 MART: 4 inhalations twice daily plus 2 as needed

Step 1-2 (AIR-only): 1 inhalation as needed

Step 3 MART: 1 inhalation twice (or once) daily plus 1 as needed
Step 4 MART: 2 inhalations twice daily plus 1 as needed

Step 5 MART: 2 inhalations twice daily plus 1 as needed

Step 1-2 (AIR-only): 1 inhalation as needed

Step 3 MART: 1 inhalation twice (or once) daily plus 1 as needed
Step 4 MART: 2 inhalations twice daily plus 1 as needed

Step 5 MART: 2 inhalations twice daily plus 1 as needed

Step 1-2 (AIR-only): 2 inhalations as needed

Step 3 MART: 2 inhalations twice (or once) daily plus 2 as needed
Step 4 MART: 4 inhalations twice daily plus 2 as needed

Step 5 MART: 4 inhalations twice daily plus 2 as needed

Step 1-2 (AIR-only): 1 inhalation as needed

Step 3 MART: 1 inhalation twice (or once) daily plus 1 as needed
Step 4 MART: 2 inhalations twice daily plus 1 as needed

Step 5 MART: 2 inhalations twice daily plus 1 as needed

For abbreviations, see p.11. *Maximum total inhalations in any day is the sum of as-needed doses and maintenance doses, if used.
Beclometasone (BDP)-formoterol has not been studied for as-needed-only use (Steps 1-2), but it may be suitable given its efficacy
for MART in moderate-severe asthma.2'6 GINA suggests that the maximum total dose of BDP-formoterol in any day should also be
12 inhalations, based on extensive safety data with budesonide-formoterol.222 For more details, see p.82.



TRACK 2 (ALTERNATIVE): TREATMENT STEPS 1-4 FOR ADULTS AND ADOLESCENTS USING
SABA RELIEVER

This is an alternative approach if Track 1 is not possible, or if a patient’s asthma is stable with good adherence and no
exacerbations on their current therapy. However, before prescribing a regimen with SABA reliever, consider whether the
patient is likely to be adherent with their maintenance therapy; if not, they will be at higher risk of exacerbations.

Box 4-9. Track 2 (alternative) treatment Steps 1-4 for adults and adolescents

STEP 4
STEP 4 STEP 5
LST?P 3 Medium/high dose Refer for extpert
ow dose : assessmen
maintenance ’
STEPS 2 maintenance ICS-LABA phenotyping,
Low dose ICS-LABA and add-on
STEPS 1 maintenance treatment for
Take ICS whenever ICS severe asthma
SABA taken*

RELIEVER: as-needed ICS-SABA*, or as-needed SABA

TRACK 2, Steps 1-4: Alternative and RELIEVER for adults
and adolescents.

Before considering a regimen with SABA reliever, check if the patient is likely to adhere to daily ICS
treatment. If controller and reliever are in different types of inhaler device, or if changing steps requires
a change in device, train patient in correct inhaler technique.

*Anti-inflammatory reliever therapy (AIR); ICS: inhaled corticosteroid; LABA: long-acting betaz agonist; SABA: short-acting betaz agonist

Track 2 (alternative) STEP 1 treatment options for adults and adolescents: low-dose ICS taken
whenever SABA is taken

Low-dose ICS taken whenever SABA is used (in combination or separate ICS and SABA inhalers) is an option if as-
needed |ICS-formoterol is not available, and the patient is unlikely to take regular ICS. This regimen avoids SABA-only
treatment, and may also be useful in regions where the cost of ICS-formoterol is currently prohibitive.

Populations studied

All the evidence for taking ICS whenever SABA is taken is from studies in patients whose asthma was controlled or partly
controlled on daily low-dose ICS, i.e., it has been evaluated as a step-down treatment option.

Evidence

The evidence for taking ICS whenever SABA is taken is from two small studies in adults and two small studies in children
and adolescents, with separate or combination ICS and SABA inhalers.324:327 These studies showed no difference in
exacerbations compared with daily ICS, but in the two studies that included a SABA-only arm, SABA alone was the worst
option for treatment failure.

All four studies used beclometasone dipropionate (BDP). One study of as-needed combination ICS-SABA used a
moderate dose (250 mcg BDP+100 mcg albuterol), and the three studies with separate inhalers used 2 inhalations of BDP
50 mcg [40 mcg delivered dose] for each 2 inhalations of 100 mcg albuterol.
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Other considerations

In making this recommendation, the most important considerations were reducing the risk of severe exacerbations, and
the difficulty of achieving good adherence with regularly prescribed ICS in patients with infrequent symptoms. For
definitions of low-dose ICS see Box 4-2 (p.71).

Patients with symptoms less than 1-2 days a week are extremely unlikely to take ICS regularly even if prescribed, leaving
them exposed to the risks of SABA-only treatment, so taking ICS whenever SABA is taken is likely to be a better option in
such patients.

Practice points

If combination ICS-SABA is not available, the patient needs to carry both ICS and SABA inhalers with them for as-needed
use. See Box 4-2 (p.71) for ICS doses. There are no studies with daily maintenance low-dose ICS plus as-needed
combination ICS-SABA.

Medications not recommended for adults and adolescents with asthma

SABA-only treatment is not recommended by GINA for adults, adolescents or children 6-11 years with asthma.
Although inhaled SABAs are highly effective for the quick relief of asthma symptoms,328 patients whose asthma is treated
with SABA alone (compared with ICS) are at increased risk of asthma-related death (Evidence A)&2322 and of urgent
asthma-related healthcare (Evidence A),22 even if they have good symptom control.23! The risk of severe exacerbations
requiring urgent health care is substantially reduced in adults and adolescents by either as-needed ICS-formoterol, 18 or
by regular low-dose ICS with as-needed SABA 2% The risk of asthma exacerbations and mortality increases incrementally
with higher SABA use, including in patients treated with SABA alone.&Z One long-term study of regular SABA in patients
with newly diagnosed asthma showed worse outcomes and lower lung function than in patients who were treated with
daily low-dose ICS from the start.232 Starting treatment of asthma with SABA alone encourages patients to regard it as
their main (and often only) asthma treatment, leading to poor adherence if ICS-containing therapy is prescribed.

Treatment with oral bronchodilators (e.g. salbutamol tablets or syrups; oral theophylline) is not recommended for
treatment of asthma in any age group. For additional non-recommended bronchodilators, see p.93.

Track 2 (alternative) Step 2 treatment options for adults and adolescents: low-dose maintenance ICS
plus as-needed SABA

Regular daily low-dose ICS with as-needed SABA was standard of care for mild asthma for the past 30 years. Most
guidelines recommended its use only for patients with asthma symptoms more than twice a week, based on an
assumption that patients with less frequent symptoms did not need, and would not benefit, from ICS.182

Population studied
Most studies of daily low-dose ICS have included patients with symptoms between 3—-7 days a week.
Evidence

Regular daily low-dose ICS plus as-needed SABA is a long-established treatment for mild asthma. There is a large body
of evidence from RCTs and observational studies showing that the risks of severe exacerbations, hospitalizations and
mortality are substantially reduced with regular low-dose ICS; symptoms and exercise-induced bronchoconstriction are
also reduced (Evidence A).807.329.333-335 Severe exacerbations are halved with low-dose ICS even in patients with
symptoms 0—1 days a week.182 In a meta-analysis of long-term cohort studies, regular ICS was associated with a very
small increase in pre-bronchodilator FEV1% predicted, but there is insufficient evidence that it protects from development
of persistent airflow limitation.338

Other considerations
Clinicians should be aware that adherence with maintenance ICS in the community is extremely low. They should consider
the likelihood that patients with infrequent symptoms who are prescribed daily ICS plus as needed SABA will be poorly
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adherent with the ICS, increasing their risk of severe exacerbations. Over-use of SABA, indicated by dispensing of three
or more 200-dose canisters of SABA in a year (i.e., average use more than daily), is associated with an increased risk of
severe exacerbations&®€’ and, in one study, with increased mortality,2” even in patients also taking ICS-containing
treatment.

Track 2 (alternative) Step 3 treatment for adults and adolescents: maintenance low-dose ICS-LABA
plus as-needed SABA or plus as-needed combination ICS-SABA

Before considering a step up, check for common problems such as incorrect inhaler technique, poor adherence, and
environmental exposures, and confirm that the symptoms are due to asthma (Box 2-4, p.47).

Currently approved combination ICS-LABA inhalers for Step 3 maintenance treatment of asthma include low doses of
fluticasone propionate-formoterol, fluticasone furoate-vilanterol, fluticasone propionate-salmeterol, beclometasone-
formoterol, budesonide-formoterol, mometasone-formoterol, and mometasone-indacaterol (see Box 4-2, p.71).
Effectiveness of fluticasone furoate-vilanterol over usual care was demonstrated for asthma symptom control in a large
real-world study, but there was no significant difference in risk of exacerbations.337.338

Maintenance ICS-LABA plus as-needed SABA

This is an alternative approach if MART is not possible, or if a patient’s asthma is stable with good adherence and no
exacerbations on their current therapy. For patients taking maintenance ICS, changing to maintenance combination ICS-
LABA provides additional improvements in symptoms and lung function with a reduced risk of exacerbations compared
with the same dose of ICS (Evidence A),332:340 byt there is only a small reduction in reliever use.241342 |n these studies, the
reliever was as-needed SABA. However, before prescribing a regimen with SABA reliever, consider whether the patient is
likely to be adherent with their ICS-containing treatment, as otherwise they will be at higher risk of exacerbations.

Maintenance ICS-LABA plus as-needed combination ICS-SABA (218 years)
Population

In the double-blind MANDALA study,242 the population relevant to Step 3 recommendations comprised patients with poor
asthma control and a history of severe exacerbations who were taking maintenance low-dose ICS-LABA or medium-dose
ICS. In this study, patients were randomized to as-needed ICS-SABA or as-needed SABA, and continued to take their
usual maintenance treatment.

Evidence

In the sub-population taking Step 3 maintenance treatment, as-needed use of 2 inhalations of budesonide-salbutamol
(albuterol) 100/100 mcg metered dose (80/90 mcg delivered dose), taken for symptom relief, increased the time to first
severe exacerbation by 41% compared with as-needed salbutamol (hazard ratio 0.59; Cl 0.42—0.85). The proportion of
patients with a clinically important difference in ACQ-5 was slightly higher with the budesonide-salbutamol reliever. A
formulation with a lower ICS dose did not significantly reduce severe exacerbations.43

Other considerations

There are no head-to-head comparisons between this regimen and ICS-formoterol maintenance-and-reliever therapy
(MART), both of which include an anti-inflammatory reliever (AIR). However, as ICS-SABA is not recommended for regular
use, and its use as the reliever in Steps 3-5 requires the patient to have different maintenance and reliever inhalers, this
regimen is more complex for patients than GINA Track 1 with ICS-formoterol, in which the same medication is used for
both maintenance and reliever doses. Transition between treatment steps with as-needed ICS-SABA may also be more
complex than in GINA Track 1 as there is only one small study of as-needed-only ICS-SABA (beclometasone-salbutamol)
as a Step 2 treatment.324

Practice points

A maximum number of 6 as-needed doses (each 2 puffs of 100/100 mcg budesonide-salbutamol [80/90 mcg delivered
dose]) can be taken in a day. It is essential to educate patients about the different purpose of their maintenance and
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reliever inhalers, and to train them in correct inhaler technique with both devices if they are different; this also applies to
SABA relievers.

Track 2 (alternative) Step 4 treatment for adults and adolescents: medium or high-dose ICS-LABA
plus as-needed SABA or plus as-needed ICS-SABA

Maintenance medium- or high-dose ICS-LABA plus as-needed SABA: This is an alternative approach if MART is not
possible, or if a patient’s asthma is stable with good adherence and no exacerbations on their current therapy. As above,
individual ICS responsiveness varies, and some patients whose asthma is uncontrolled or who have frequent
exacerbations on low-dose ICS-LABA despite good adherence and correct inhaler technique may benefit from
maintenance medium-dose ICS-LABA (Evidence B)3# plus as-needed SABA, if MART is not available. However, before
prescribing a regimen with SABA reliever, consider whether the patient is likely to be adherent with their ICS-containing
treatment, as otherwise they will be at higher risk of exacerbations. Occasionally, high-dose ICS-LABA may be needed.

Maintenance ICS-LABA plus as-needed combination ICS-SABA (218 years)
Population

In the double-blind MANDALA study,342 the population relevant to Step 4 recommendations comprised patients with poor
asthma control and a history of severe exacerbations who were taking maintenance medium-dose ICS-LABA or high-dose
ICS.

Evidence

In the sub-population of patients who were taking maintenance medium-dose ICS-LABA or high-dose ICS (Step 4
treatment), there was no significant increase in time to first severe exacerbation with as-needed budesonide-salbutamol
(albuterol) 2 inhalations of 100/200 mcg metered dose (80/90 mcg delivered dose), compared with as-needed salbutamol
(hazard ratio 0.81; Cl 0.61-1.07). More studies in this population are needed.

Other considerations

There are no head-to-head comparisons between this regimen and ICS-formoterol MART, both of which include an anti-
inflammatory reliever. However, as ICS-SABA is not recommended for regular use, and its use as the reliever in Steps 3-5
requires the patient to have different maintenance and reliever inhalers, this regimen is more complex for patients than
GINA Track 1 with ICS-formoterol in which the same medication is used for both maintenance and reliever doses.

Practice points

A maximum number of 6 as-needed doses (each 2 puffs of 100/100 mcg budesonide-salbutamol [80/90 mcg delivered
dose]) can be taken in a day. It is essential to educate patients about the different purpose of their maintenance and
reliever inhalers, and to train them in correct inhaler technique with both devices if they are different; this also applies to
SABA relievers.

OTHER STEP 1-4 TREATMENTS IN ADULTS AND ADOLESCENTS (TRACKS 1 AND 2)

Other Step 1 or 2 treatment options for adults and adolescents

These options are shown at the bottom of the main treatment figure (Box 4-6, p.77). They have limited indications, or less
evidence for efficacy of safety, than the medications shown in the two treatment tracks.

Specific allergen immunotherapy (see p.104): For adult patients sensitized to house dust mite, with suboptimally
controlled asthma despite low- to high-dose ICS, consider adding sublingual allergen immunotherapy (SLIT), provided
FEV1 is >70% predicted.345.346

Leukotriene receptor antagonists (LTRAs): LTRAs, which include montelukast, zafirlukast and zileuton, are less effective
than ICS,34 particularly for exacerbations (Evidence A). Before prescribing montelukast, health professionals should
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consider its benefits and risks, and patients or parents/caregivers should be counselled about the risk of neuropsychiatric
events.2%5

Daily ICS-LABA as initial treatment: Regular daily combination low-dose ICS-LABA as the initial maintenance controller
treatment (i.e., in patients previously treated with SABA alone) reduces symptoms and improves lung function, compared
with low-dose ICS.248 However, it is more expensive and does not further reduce the risk of exacerbations compared with
ICS alone (Evidence A).248

Seasonal ICS-containing treatment: For patients with purely seasonal allergic asthma, e.g., with birch pollen, with no
interval asthma symptoms, regular daily ICS or as-needed low-dose |ICS-formoterol should be started immediately
symptoms commence, and be continued for four weeks after the relevant pollen season ends (Evidence D).

Other Step 3 treatment options for adults and adolescents

These options are shown at the bottom of the main treatment figure (Box 4-6, p.77). They have limited indications, or less
evidence for efficacy of safety, than the medications shown in the two treatment tracks.

Specific allergen immunotherapy (see p.104): For adult patients sensitized to house dust mite, with suboptimally controlled
asthma despite low- to high-dose ICS, consider adding sublingual allergen immunotherapy (SLIT), provided FEV1 is >70%
predicted. 42346

Medium-dose ICS: Another option for adults and adolescents is to increase ICS to medium dosel€ (see Box 4-2, p.71)
but, at population level, this is less effective than adding a LABA (Evidence A).242:350 QOther less efficacious options are low-
dose ICS-containing therapy plus either LTRAS4Z (Evidence A for lower efficacy than ICS) or low-dose, sustained-release
theophylline32! (lack of efficacy, and safety concerns). Note the concerns about neuropsychiatric adverse effects with
montelukast.2%5

Other Step 4 treatment options for adults and adolescents

These options are shown at the bottom of the main treatment figure (Box 4-6, p.77). They have limited indications, or less
evidence for efficacy of safety, than the medications shown in the two treatment tracks.

Long-acting muscarinic antagonists: LAMAs may be considered as add-on therapy in a separate inhaler for patients aged
26 years (tiotropium), or in a combination (‘triple’) inhaler for patients aged 218 years (beclometasone-formoterol-
glycopyrronium; fluticasone furoate-vilanterol-umeclidinium; mometasone-indacaterol-glycopyrronium) if asthma is
persistently uncontrolled despite medium or high-dose ICS-LABA. Adding a LAMA to medium or high-dose ICS-LABA
modestly improved lung function (Evidence A)226:352:35 hyt with no difference in symptoms. In some studies, adding LAMA
to ICS-LABA modestly reduced exacerbations, compared with some medium- or high-dose ICS-LABA
comparators.226:353.356 |n meta-analyses, there was a 17% reduction in risk of severe exacerbations with addition of LAMA
to medium- or high-dose ICS-LABA; sub-group analysis suggested that this benefit was mainly in patients with a history of
exacerbations in the previous year.357.358

However, for patients experiencing exacerbations despite low-dose ICS-LABA, the ICS dose should be increased to at
least medium, or treatment switched to maintenance-and-reliever therapy with ICS-formoterol, before considering adding
a LAMA. In one study, the severe exacerbation rate was lower in patients receiving high-dose fluticasone furoate-vilanterol
(ICS-LABA) than with low- to medium-dose fluticasone furoate-vilanterol-umeclidinium (ICS-LABA-LAMA).3% For patients
prescribed an ICS-LABA-LAMA with a non-formoterol LABA, the appropriate reliever is SABA or ICS-SABA.

In Step 4, there is insufficient evidence to support ICS-LAMA over low- or medium-dose ICS-LABA combination; all studies
were with ICS and tiotropium in separate inhalers.252 In one analysis, response to adding LAMA to medium-dose ICS, as
assessed by FEV1, ACQ, and exacerbations, was not modified by baseline demographics, body-mass index, FEV4, FEV1
responsiveness, or smoking status (past smoking versus never).352

Allergen immunotherapy (see p.104): Consider adding sublingual allergen immunotherapy (SLIT) for adult patients with
sensitization to house dust mite, with suboptimally controlled asthma despite low- to high-dose ICS, but only if FEV1 is
>70% predicted.345:346
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Other options: For medium- or high-dose budesonide, efficacy may be improved with dosing four times daily (Evidence
B),360.361 byt adherence may be an issue. For other ICS, twice-daily dosing is appropriate (Evidence D). Other options for
adults or adolescents that can be added to a medium or high-dose ICS, but that are less efficacious than adding LABA,
include LTRA (Evidence A),382:366 or [ow-dose sustained-release theophylline (Evidence B),25Z but neither of these has
been compared with maintenance-and-reliever therapy with ICS-formoterol. Note the concern about potential
neuropsychiatric adverse effects with montelukast.2%5

STEP 5 (TRACKS 1 AND 2) IN ADULTS AND ADOLESCENTS

Preferred treatment at Step 5 in adults and adolescents: refer for expert assessment, phenotyping,
and add-on therapy (for more details, see Section 8, p.139)

Patients of any age with persistent symptoms or exacerbations despite correct inhaler technique and good adherence with
Step 4 treatment, and in whom other controller options have been considered, should be referred to a specialist with
expertise in investigation and management of severe asthma, if available (Evidence D).17%

In severe asthma, as in mild—-moderate asthma,258 participants in randomized controlled trials may not be representative of
patients seen in clinical practice. For example, a registry study found that over 80% of patients with severe asthma would
have been excluded from major regulatory studies evaluating biologic therapy.35%

Recommendations from the GINA Short Guide and decision tree on Diagnosis and Management of difficult-to-treat and
severe asthma in adolescent and adult patients are included in Section 8 (p.139). These recommendations emphasize the
importance of first optimizing existing therapy and treating modifiable risk factors and comorbidities (see Box 8-2, p.142). If
the patient still has uncontrolled symptoms and/or exacerbations, additional treatment options that may be considered

may include the following (always check local eligibility and payer criteria).

Combination high-dose ICS-LABA

Combination high-dose ICS-LABA may be considered in adults and adolescents, but for most patients, the increase in ICS
dose generally provides little additional benefit (Evidence A),182.166.350 gnd there is an increased risk of side-effects,
including adrenal suppression.27% A high dose is recommended only on a trial basis for 3-6 months when good asthma
control cannot be achieved with medium dose maintenance-and-reliever therapy (MART) with ICS-formoterol or medium-
dose ICS plus LABA and/or a third controller (e.g., LTRA or sustained-release theophylline with a SABA reliever (Evidence
B).365.367 Note safety concerns with montelukast.2%2

Maintenance-and-reliever therapy (MART) with ICS-formoterol

If a patient treated with medium-dose MART requires addition of biologic therapy, it is not logical to switch them from
MART to conventional ICS-LABA plus as-needed SABA, as this may increase the risk of exacerbations. There is little
evidence about initiating MART in patients receiving add-on treatment such as LAMA or biologic therapy.'®> However, in
one study,!® patients with severe eosinophilic asthma that was well controlled on benralizumab and high-dose ICS-LABA
were randomized to budesonide-formoterol, either as high dose maintenance plus as-needed SABA, or as medium-dose
MART with subsequent 8-weekly options for down-titration. Asthma remained stable after the switch from high-dose ICS-
formoterol to medium-dose MART, supporting the safety of MART in this population on Step 5 treatment. Most patients
randomized to MART were able to further reduce their ICS-formoterol dose, but there was an increase in FeNO and
decrease in FEV1 in those who stepped down to as-needed-only ICS-formoterol,’® suggesting that maintenance doses of
ICS-formoterol should not be stopped.

Add-on long-acting muscarinic antagonists

Add-on long-acting muscarinic antagonists (LAMA) can be prescribed in a separate inhaler (tiotropium), or in a
combination (‘triple’) inhaler for patients aged =18 years (beclometasone-formoterol-glycopyrronium; fluticasone furoate-
vilanterol-umeclidinium; mometasone-indacaterol-glycopyrronium) if asthma is not well controlled with medium or high-
dose ICS-LABA. Adding LAMA to ICS-LABA modestly improves lung function (Evidence A),296:352-355.357.359,371 hyt not
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quality of life, with no clinically important change in symptoms.257.35¢ Some studies showed a reduction in exacerbation
risk; in meta-analyses, overall, there was a 17% reduction in risk of severe exacerbations requiring oral corticosteroids
(Evidence A),226.352,353,356,357,371 with subgroup analysis suggesting that this benefit was primarily in patients with a history of
exacerbations in the previous year.2% For patients with exacerbations despite ICS-LABA, it is essential that sufficient ICS
is given (i.e., at least medium-dose ICS-LABA) before considering adding a LAMA. For patients prescribed an ICS-LABA-
LAMA with a non-formoterol LABA, the appropriate reliever is SABA or ICS-SABA, patients prescribed ICS-formoterol-
LAMA can continue ICS-formoterol reliever.

Azithromycin

Add-on azithromycin (three times a week) can be considered after specialist referral for adult patients with persistent
symptomatic asthma despite high-dose ICS-LABA. Before considering add-on azithromycin, sputum should be checked
for atypical mycobacteria, ECG should be checked for long QTc (and re-checked after a month on treatment), and the risk
of increasing antimicrobial resistance should be considered.22 Diarrhea is more common with azithromycin 500 mg

3 times per week.278 Treatment for at least 6 months is suggested, as a clear benefit was not seen by 3 months in the
clinical trials.373374 The evidence for this recommendation includes a meta-analysis of two clinical trials$73374 in adults with
persistent asthma symptoms that found reduced asthma exacerbations among those taking medium or high-dose ICS-
LABA who had either an eosinophilic or non-eosinophilic profile and in those taking high-dose ICS-LABA (Evidence B).275
The option of add-on azithromycin for adults is recommended only after specialist consultation because of the potential for
development of antibiotic resistance at the patient or population level 222

Add-on biologic therapy

Options recommended by GINA for patients with uncontrolled severe asthma despite optimized maximal therapy (see
more details in Section 8, p.139) include:

e Add-on anti-immunoglobulin E (anti-IgE) (subcutaneous (SC) omalizumab) for patients aged = 6 years with severe
allergic asthma (Evidence A)376377

e Add-on anti-interleukin-5/5Ra (SC mepolizumab for ages = 6 years, SC benralizumab for ages 212 years, or IV
reslizumab for ages 218 years) for patients with severe eosinophilic asthma (Evidence A).377-382

e Add-on anti-interleukin-4Ra (SC dupilumab) for patients aged = 6 years with severe eosinophilic/Type 2 asthma, or
those requiring treatment with maintenance OCS (Evidence A)377,383-386

e Add-on anti-thymic stromal lymphopoietin (anti-TSLP) (SC tezepelumab) for patients aged 212 years with severe
asthma (Evidence A).387-389

Sputum-guided treatment

For adults with persisting symptoms and/or exacerbations despite high-dose ICS or ICS-LABA, treatment may be adjusted
based on eosinophilia (>3%) in induced sputum. In severe asthma, this strategy leads to reduced exacerbations and/or
lower doses of ICS (Evidence A),22 but few clinicians currently have access to routine sputum testing.

Bronchial thermoplasty

Add-on treatment with bronchial thermoplasty may be considered for some adult patients with severe asthma (Evidence
B).175:391 Evidence is limited and in selected patients (see Bronchial thermoplasty, p.106). The long-term effects compared
with control patients, including for lung function, are not known.

Oral corticosteroids

As a last resort, add-on low-dose OCS (<7.5 mg/day prednisone equivalent) may be considered for some adults with
severe asthma (Evidence D),’75 but maintenance OCS is often associated with substantial cumulative side effects
(Evidence A).225:392:3% |t should only be considered for adults with poor symptom control and/or frequent exacerbations
despite good inhaler technique and adherence with Step 5 treatment, and after exclusion of other contributory factors and
trial of other add-on treatments including biologics where available and affordable. Patients should be counseled about
potential side-effects.292394 They should be assessed and monitored for risk of adrenal suppression and corticosteroid-
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induced osteoporosis, and those expected to be treated for 23 months should be provided with relevant lifestyle
counseling and prescription of therapy for prevention of osteoporosis and fragility fractures (where appropriate).3%5

NON-RECOMMENDED BRONCHODILATORS

Anticholinergic agents in the absence of ICS: In adults, inhaled short-acting muscarinic antagonists (SAMA) like
ipratropium are potential alternatives to SABA for routine relief of asthma symptoms; however, these agents have a slower
onset of action than inhaled SABA. Like SABAs (p.87) they should not be used without ICS. Use of long-acting muscarinic
antagonists (LAMA) in asthma without concomitant ICS is associated with an increased risk of severe exacerbations.3%

Oral bronchodilators: Oral SABA and theophylline have a higher risk of side-effects and are not recommended. For
clinicians in regions without access to inhaled therapies, advice on minimizing the frequency and dose of these oral
medications has been provided elsewhere.ZZ No long-term safety studies have been performed to assess the risk of
severe exacerbations associated with oral SABA or theophylline use in patients not also taking ICS.

Formoterol without ICS: The rapid-onset LABA, formoterol, is as effective as SABA as a reliever medication in adults
and children,2¥Z and reduces the risk of severe exacerbations by 15-45%, compared with as-needed SABA 322398399 [yt

use of regular or frequent LABA without ICS is strongly discouraged because of the risk of exacerbations (Evidence
A).151,400
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ABOUT ASTHMA TREATMENT FOR CHILDREN 6-11 YEARS

For general principles of asthma treatment, and non-pharmacological strategies, see Section 3, p.48.
For flowchart on initial asthma treatment for children 6—11 years, see p.94.

For asthma treatment steps in children 6-11 years, see p.96.

INITIAL ASTHMA TREATMENT IN CHILDREN 6-11 YEARS

Box 4-10. Initial asthma treatment for children aged 6-11 years with a diagnosis of asthma

These recommendations are based on evidence, where available, and on consensus.

Presenting symptoms Preferred INITIAL treatment
Infrequent asthma symptoms, Low-dose ICS taken whenever SABA is taken (Evidence B)
e.g., 1-2 days/week or less In combination or in separate inhalers
Asthma symptoms 2-5 days/week Low-dose ICS plus as-needed SABA (Evidence A)

Other options include taking ICS whenever SABA is taken in combination or
separate inhalers (Evidence B), or daily LTRAT (Evidence A for less
effectiveness for exacerbations than ICS). Consider likely adherence with
maintenance treatment if reliever is SABA.

Asthma symptoms most days (e.g., 4-5 Low-dose ICS-LABA plus as needed SABA (Evidence A), OR
days/week); or waking due to asthma  Medium-dose ICS plus as-needed SABA (Evidence A), OR
once a week or more Very-low-dose ICS-formoterol maintenance-and-reliever (Evidence B)
Other options include daily low-dose ICS and LTRAT, plus as-needed SABA.

Daily asthma symptoms, waking at Medium-dose ICS-LABA plus as-needed SABA, OR
night once or more a week, and low low-dose |ICS-formoterol maintenance-and-reliever (MART).
lung function

Initial asthma presentation is during an = Treat as for exacerbation (Box 9-4, p.167), including a short course of OCS if
acute exacerbation. the exacerbation is severe; commence Step 3 or Step 4 treatment, and
arrange follow-up.

Before starting initial controller treatment

e Record evidence for the diagnosis of asthma, if possible.

¢ Record the child’s level of symptom control and risk factors, including lung function (Box 2-2, p.37; Box 2-3, p.40).
e Consider factors influencing choice between available treatment options (Box 3-4, p.54).

e Choose a suitable inhaler (Box 5-1, p.109) and ensure that the child can use the inhaler correctly.

e Schedule an appointment for a follow-up visit.

After starting initial controller treatment

e Review child’s response (Box 2-2, p.37) after 2-3 months, or earlier depending on clinical urgency.
e See Box 4-12 (p.96) for recommendations for ongoing treatment and other key management issues.
e Step down treatment once good control has been maintained for 3 months (Box 4-13, p.102).
This advice is based on evidence from available studies and from consensus, including considerations of cost. fIf prescribing LTRA,

advise about the risk of neuropsychiatric adverse effects.2%5 See Box 4-2 (p.71) for low, medium and high ICS doses in children, and
Box 4-8 (p.84) for MART doses in children. See list of abbreviations (p.11).
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Box 4-11. Flowchart for selecting initial treatment in children aged 6-11 years with a diagnosis of asthma

GINA 2024 -
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Symptom control & modifiable
risk factors (see Box 2-2)

Comorbidities
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