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ABSTRACT

The Global Initiative for Asthma (GINA) was established in 1993 to provide a global asth-
ma strategy, adaptable to the needs of different countries. Over the past five years, GINA
has initiated substantial changes in key concepts about asthma and its management, and
in the structure and content of the GINA strategy report. These changes have sometimes
generated controversy, but they have been welcomed in primary care, where most asthma
is managed. The changes discussed in this review include a new definition of asthma that
emphasises its heterogeneity; expansion of the scope of evidence considered by GINA, to
give priority to both internal and external validity of research findings; and the integration
throughout the report of practical advice about tailoring of treatment across the whole
spectrum of asthma severity. The GINA report provides not only evidence-based recom-
mendations, but also multiple practical resources for implementation in clinical practice.
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“No great advance has ever been made
in science, politics, or religion,
without controversy”
(Lyman Beecher, 1828)!

BACKGROUND

The Global Initiative for Asthma (GINA) was
established in 1993 through a collaboration
between the National Heart, Lung, and Blood
Institute (NHLBI) and the World Health Or-
ganization. It was tasked with providing an
asthma strategy that could be adapted to the
health context and healthcare systems in dif-
ferent countries. The first GINA Global Strat-
egy for Asthma Management and Preven-
tion was published in 1995. Since 2002, GINA
has published annual updates based on a
twice-yearly incremental review of asthma
literature, with major revisions in 2006 and
2014; the current GINA report was published
in February 2018 Dissemination of the GINA
strategy report is supported by the efforts of
members of the GINA Assembly, currently
representing 45 countries, and by activities
associated with World Asthma Day, which
was established by GINA in 1998 and is cele-
brated on the first Tuesday in May.

Although the GINA report is often colloquial-
ly referred to as “international asthma guide-
lines”, GINA itself describes it as a global
strategy, that can be adapted by local experts
into guidelines tailored for the local health-
care system, regulatory framework, and med-
ication availability®. A 2013 survey by the In-
ternational Primary Care Respiratory Group
(IPCRG) of its member countries reported that
the GINA report was used by clinicians in
14/21 countries. In addition, of 14 national

asthma guidelines, 10 had been based on or
informed by the GINA report*. A 2013 survey
of clinicians in 92 countries by the Global
Asthma Network found that the GINA report
was used exclusively in 17% of countries, and
a further 25% of countries used several types
of guidelines including GINA; 60% of coun-
tries did not have national asthma guidelines®.

The broad international compass of GINA can
also be seen from the dissemination of its re-
sources. For example, in the first eight months
of 2018, the GINA website received over 260,000
unique visitors, with the top 10 countries of
origin being: USA, India, Brazil, Malaysia,
Mexico, Thailand, United Kingdom, Indonesia,
Colombia and the Philippines. In the same pe-
riod, over 250,000 free electronic copies of 2018
GINA resources were downloaded from the
website, including 160,000 full reports, 75,000
Pocket Guides (English, French, German, He-
brew, Mandarin; with an additional 70,000
copies purchased in print), and 17,000 copies
of the 2018 GINA slide set. A further 150,000
copies of GINA resources were downloaded
from countries behind privacy firewalls.

Since its inception, GINA has initiated sub-
stantial changes in key concepts about asth-
ma and its treatment that have had a substan-
tial impact on asthma management globally,
although these changes have not been with-
out controversy. This article describes several
key areas of change that have been imple-
mented by GINA in recent years, with a dis-
cussion about the rationale for each and the
debate that followed, identifying important
evidence gaps. The tables summarise key
messages (Table 1), key areas of change in the
past few years (Table 2), and current contro-
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TasLE 1. Key messages

Make the diagnosis of asthma early, if possible before controller treatment is started, based on a typical pattern of variable respiratory symptoms
and one or more tests for variable expiratory airflow limitation

At every visit, ask about symptom control in the last four weeks, flare-ups (exacerbations, attacks) in the last year, and how often reliever and
controller medications are being taken

Personalise treatment decisions by also taking into account each patient's specific risk factors for exacerbations, their comorbidities and their goals
and preferences

Most patients with asthma should take at least low-dose inhaled corticosteroids (ICS) as this greatly reduces the risk of severe exacerbations
and asthma-related death

Never treat patients with asthma or a history of asthma with long-acting B,-agonists (LABA) without ICS

Check and correct poor adherence and incorrect inhaler technique before considering a step-up of controller medication, as these are common
causes of poorly-controlled asthma

Train patients in asthma self-management, with monitoring of symptoms and/or lung function, a written asthma action plan, and regular medical
review, so they know how to respond to worsening asthma

Refer the patient for specialist review early if there is difficulty confirming the diagnosis of asthma, if occupational asthma is suspected, or if the
patient has persistent symptoms and/or exacerbations despite correct technique and good adherence with moderate or high dose ICS/LABA

Good communication is essential. Establish a partnership with the patient, taking into account their health literacy, personal goals and fears,
and cultural issues

TaBLE 2. Changes in concepts in the past five years

Asthma is a heterogeneous condition, usually characterised by airway inflammation. There are likely to be several different underlying mechanisms

Patients with good asthma symptom control or infrequent symptoms may still be at risk of severe exacerbations or asthma-related death. Modifiable
risk factors should also be assessed

Asthma treatment is not one-size-fits-all, but is based on an individualised assessment of each patient’s symptoms, modifiable risk factors including
comorbidities and environmental exposures, their lung function, and their personal preferences

Very few if any patients should now be prescribed short-acting 3,-agonist reliever alone, without inhaled corticosteroids (ICS); at present, this
should only be considered for patients with symptoms less than twice a month, no night waking due to asthma, and no risk factors for exacerbations

Asthma severity is a retrospective label, assessed from treatment needed to control asthma

An early rapid increase in ICS is recommended for asthma action plans, with the greatest reduction in exacerbations provided by the low-dose
ICS/formoterol maintenance and reliever regimen

An increasing number of biologic therapies are available for treatment by subcutaneous injection for patients with asthma that is relatively
refractory to conventional inhaled treatment

In acute asthma, recommendations for oxygen therapy have been revised, with establishment of target upper level for oxygen saturation (95% for
adults, 98% for children)

Asthma and chronic obstructive pulmonary disease (COPD) are not separate diseases that may co-exist, but they are overlapping heterogeneous
conditions; further research is needed to identify underlying mechanisms

REDEFINING ASTHMA Professor Ann Woolcock, one of the founding

members of GINA, illustrating the swing of
Concepts of asthma have changed substan- thinking about mechanisms from 1968 (a dis-
tially over the past 50 years. Figure 1 shows ease of bronchoconstriction) to mid-1990s (a
an archival illustration created by the late disease of inflammation), then by 2000 (the
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TasLE 3. Current controversies

Can asthma be prevented, in children and in adults? Although there are several known associations with development of asthma, there have been
no successful interventions

Should any asthma patients be prescribed short-acting 3,-agonist (SABA) alone, without any inhaled corticosteroids (ICS)? Although SABAs are
effective in treating symptoms, they do not treat asthma itself, and with over-use, they increase rather than decrease the risk of exacerbations

Are there any biomarkers that can identify patients with asthma who can safely be treated without any ICS, or in whom ICS can safely be stopped?
Although an elevated exhaled nitric oxide level identifies patients who have a short-term benefit from ICS treatment, there are no long-term
studies evaluating safety of treating without ICS; and several important triggers for eosinophilic asthma exacerbations are variable and
unpredictable in their occurrence (e.g., respiratory viruses, air pollution, and aeroallergens).

Are there any biomarkers that can be used to adjust long-term asthma treatment in adults? Although adjustment of treatment by exhaled nitric oxide
level has been shown to reduce exacerbations in children compared with current guidelines-based adjustment, the same has not been found
in adults (see Petsky et al. Analyses 1.10 and 1.11%'). Existing markers of type 2 inflammation (e.g., blood eosinophils, exhaled nitric oxide level)
are not stable enough to satisfy regulators’ current analytical validation criteria for disease biomarkers.

How should seasonal asthma be treated in patients who have no out-of-season symptoms? Seasonal treatment with ICS is often implemented
for such patients in clinical practice, but there is no specific evidence.

Can patients who are relatively refractory to ICS treatment be identified early in the course of the disease, so they can be fast-tracked to specialist
care, rather than waiting to identify failure of response to moderate or high dose ICS-containing treatment?

Do small-particle ICS achieve better clinical outcomes than larger-particle ICS? Although this has been widely supposed on theoretical grounds,
there are no good quality randomised controlled trials.

How can the cost-effectiveness of biologic therapy be improved? Would use of a biologic therapy early in the lifetime of asthma change the course
of the disease?

How can accelerated decline in lung function or development of persistent airflow limitation be prevented in patients with asthma?

A Ann Woolcock - the asthma pendulum (1993) B Ann Woolcock - the asthma pendulum (2000)
2P 2000
RN P ASM altered
RAEERN e N behaviour + LA?(?‘S"L
A N S v inflammation :
7 1 N\ 7 N\
7/ 1 N\ 7/ N\
7 ’ : N N 5 , 7 ’ N N 5
1963 | 1993 % 1963 " @1993"%°
ASM ! Airway |ICS++|  ASM Airway
abnormal | inflammation abnormal inflammation
: 1978 : 1978
B-agonist Airway inflammation B--agonist Airway inflammation
(regular) + abnormal ASM = (regular) + abnormal ASM <=
‘ICS + B,-agonist prn‘ ‘ICS + f,-agonist prn‘

Ficure 1. The figure shows archival figures from the late Professor Ann Woolcock, one of the founding members of GINA (reproduced
with permission). A: In 1993, she showed the swing of thinking from 1968, when asthma was considered a disease of bronchoconstriction
and treated with regular SABA, to the late 1970s when eosinophilic airway inflammation was well-recognised and treatment shifted

to regular ICS and as-needed SABA, then to the mid-1990s, when the focus was primarily on airway inflammation (which, in this image,
was already illustrated as heterogeneous), and treatment with high dose ICS was recommended. B: Professor Woolcock updated

the slide in 2000, the year before her untimely death, to show the pendulum swinging back to acknowledge the role of both inflammation
and abnormal airway smooth muscle, and with treatment including LABAs and lower doses of ICS.

ASM: airway smooth muscle; GINA: Global Initiative for Asthma; ICS: inhaled corticosteroids; LABA: long-acting 3,-agonist;

SABA: short-acting B,-agonist.
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year before Professor Woolcock’s untimely
death) swinging back to acknowledge the role
of both inflammation and abnormal airway
smooth muscle.

By 2014, the widely-used definition of asthma
comprised a lengthy description of a disease
characterised by chronic inflammatory cells,
airway hyperresponsiveness (AHR), variable
airflow limitation, and variable symptoms.
There was increasing evidence of heterogene-
ity, with recognition of clinical and, later, in-
flammatory phenotypes. This indicated the
potential to identify specific underlying mech-
anisms and opportunities for targeted treat-
ment. In addition, there was increasing evi-
dence that asthma was both under- and
over-diagnosed®, indicating the need for
greater emphasis on diagnostic criteria.

A key priority for GINA in 2014 was therefore
to provide a definition of asthma that reflect-
ed the complexity of asthma as a heteroge-
neous disease, that would accommodate
emerging evidence of different inflammatory
and pathophysiological mechanisms contrib-
uting to the cardinal features of variable re-
spiratory symptoms and variable expiratory
airflow limitation, and would avoid previous
assumptions about the mechanistic relation-
ship between inflammation, AHR, symptoms
and exacerbations; the limitations of these as-
sumptions were elegantly described by Ander-
son’. Importantly, the definition should also be
feasible for use in diagnosing asthma in clin-
ical practice. The new definition was: “Asthma
is a heterogeneous disease, usually character-
ised by chronic airway inflammation. It is de-
fined 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.” The accompanying text
highlighted that some patients with asthma
later developed persistent airflow limitation.

Concept: should the label ‘asthma’
be abandoned?

Controversies surrounding this definition in-
cluded whether the term “asthma” should be
abandoned, given its known heterogeneity;
whether airway inflammation should be an
obligatory component of the asthma defini-
tion; and whether variable airflow limitation
was an essential component. Regarding the
term “asthma”, GINA now explicitly empha-
sises the heterogeneity of asthma and uses
the term “asthma” as an “umbrella term” like
“anaemia”, “arthritis” and “breast cancer”.
Such terms are important in communication
with patients and for advocacy, and they facil-
itate recognition in primary care of heteroge-
neous diseases that have readily recognisable
clinical features in common; their use carries
no implication that treatment will be “one-
size-fits-all”. However, in asthma, by contrast
with anaemia, arthritis and cancer, evidence
about underlying mechanisms is far less
well-established®. Many studies of underlying
inflammatory pathways are only in patients
with severe asthma, and the severity catego-
ries themselves are still retrospective labels,
dependent on the clinician having excluded
other contributory causes and demonstrated
(relative) refractoriness to conventional inhaled
treatment. Further research in broader popu-
lations is clearly needed, to develop objective
markers of underlying mechanisms and sever-
ity that are independent of treatment. Howev-
er, in the meantime, community studies have
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shown that the label “asthma” (regardless of
how assigned) carries an important safety sig-
nal, identifying patients with an increased risk
of hospitalisation or death if not treated with
inhaled corticosteroids (ICS)’. These risks have
been documented in younger age groups", in
patients treated with separate ICS and long-act-
ing B,-agonist (LABA) inhalers'' and in pa-
tients with diagnoses of both asthma and
chronic obstructive pulmonary disease (COPD),
prescribed LABA-only treatment!?.

The words “usually characterized by chronic
airway inflammation” in the asthma defini-
tion raised some concerns that this down-
played the importance of anti-inflammato-
ry treatment. However, the rationale for the
word “usually” was that there was insuffi-
cient evidence to rule out asthma if a patient
lacked currently available inflammatory mark-
ers; and the new definition was accompanied
by a greater - rather than lesser - emphasis on
the importance of ICS.

BROADENING THE SCOPE
OF EVIDENCE

For diagnosis and management of diseases
such as asthma, health professionals rely on
evidence-based recommendations, including
those developed as formal clinical practice
guidelines. Extensive work has been carried
out on guidelines methodology, including for-
mulation of clinical questions in Population,
Intervention, Comparison, Outcomes (PICO)
style, with systematic reviews for each ques-
tion, followed by evaluation of the quality and
strength of evidence using approaches such
as Grading of Recommendations, Assessment,
Development, and Evaluation (GRADE)®. The

number of questions may be very large: for
example, 350 questions were identified in
scoping for new Australian asthma guide-
lines'. Further, different bodies may make dif-
ferent recommendations from the same evi-
dence, as was seen recently in the United
Kingdom in asthma guidelines published by
the British Thoracic Society/Scottish Intercol-
legiate Guideline Network (BTS/SIGN) and
the National Institute for Health and Care Ex-
cellence (NICE)®. The length and cost of the
formal guidelines development process has
led to a longer interval between updates, and
is understood to have led many guidelines de-
velopers to reduce the scope of their guide-
lines!®. The reduction of guidelines to answers
to a small set of individual questions also
leaves clinicians without an overall strategy
for managing complex chronic conditions such
as asthma. A recent investigation by the Amer-
ican Thoracic Society found that a consen-
sus-based process greatly shortened the time
to reach concordant recommendations, by re-
ducing the number of questions for which for-
mal systematic review was needed', but this
requires further evaluation. In the meantime,
health professionals and patients increasingly
source health information online, with little
awareness that the information may be out of
date, or specific to a particular country, health-
care system or regulatory framework.

In order to be considered for clinical recom-
mendations, a therapy obviously needs to be
efficacious, i.e. to work under ideal circum-
stances. This is established with highly con-
trolled clinical trials, often carried out for reg-
ulatory purposes, usually double blind and
placebo-controlled to minimise the potential
for bias and to maximise internal validity. In
GINA, before a recommendation for a new
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medication is made, evidence of efficacy is
required from at least two good quality clin-
ical trials, plus an indication for asthma by a
major regulator. The latter requirement pro-
vides an important safety check, since the reg-
ulatory agencies may see a much larger dos-
sier of evidence for new medications than is
published in peer-reviewed literature; an in-
dication by a major regulator also ensures that
a large number of clinicians will be able to
prescribe the medication.

The formal guidelines process described above
places a very high value on internal validity?,
but a low value on the generalisability of the
evidence to community patients. Populations
included in efficacy studies are highly select-
ed, with few comorbidities; participants are
usually required to attend multiple visits, and
to be highly adherent with study medications,
questionnaires and diaries. Clinical practice
involves much broader populations, with
many patients having comorbidities, poor so-
cioeconomic circumstances, low health literacy
and ongoing environmental exposures, or who
do not satisfy the criteria for “classic” asthma.
This may include having a history of smoking,
or persistent airflow limitation from long-stand-
ing asthma. In 2007, it was estimated that a
median of only 5% of asthma patients from
a random population sample would have sat-
isfied the entry criteria for 17 major studies'.
This brings into question the generalisability
and safety of recommendations made on the
basis only of efficacy studies.

In 2014, therefore, GINA made a deliberate de-
cision to evaluate a broader range of evidence
than only efficacy studies. Where relevant, the
Scientific Committee now also considers prag-
matic studies and even observational studies,

to fill evidence gaps for specific populations,
and to understand heterogeneity in treatment
response, although still with evaluation of po-
tential bias. A key design limitation that we
have noted in most observational studies is the
lack of adjustment for the prescribing physi-
cian/practice, which effectively (but implausi-
bly) assumes that the decision of the physician
to prescribe medication A rather than medica-
tion B at one point in time is independent of
every other clinical decision they make about
that patient’s asthma management during the
follow-up period. For efficacy studies, greater
attention is being paid to the study popula-
tions, to identify factors that may be relevant
to the interpretation of findings®.

In many cases, the results of efficacy and ef-
fectiveness studies are concordant, with the
main differences being in the magnitude of
benefit, since interventions in efficacy studies
are generally studied under ideal conditions.
However, two examples are given below in
which the consideration of a broader range of
evidence has allowed GINA to provide inter-
im recommendations in the absence of a rel-
evant efficacy study, or to modify recommen-
dations based only on efficacy studies.

Concept: asthma-chronic obstructive
pulmonary disease overlap

One of the most characteristic features of ef-
ficacy studies in asthma and COPD is their
restriction to “pure” asthma and “pure”
COPD, excluding patients with both diagno-
ses, patients with asthma who are current
smokers, have a > 10 pack-year smoking his-
tory and/or have developed persistent airflow
limitation, and patients with COPD who have
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a past history of asthma'®®. This reflects the
historical distinction made between asthma
and COPD in clinical guidelines in 1995%,
and specific regulatory requirements. How-
ever, such exclusion criteria have persisted
despite increasing recognition that many pa-
tients with asthma or COPD (15-60% of those
with either diagnosis**??) have features of
both conditions. Importantly, these patients
differ from those with either diagnosis alone,
in having worse quality of life, higher mor-
tality, and greater healthcare utilisation®*4,
and several studies have reported that they
have more comorbidities than patients with
COPD alone®. Therapeutic recommendations
based only on efficacy studies thus lack rele-
vance to a large proportion of patients with
airways disease in clinical practice.

This issue has far more serious implications
than just a lack of evidence, because current
asthma and COPD guidelines provide di-
rectly contradictory safety recommendations
about treatment, based on high quality evi-
dence from efficacy studies®. For COPD,
treatment starts with long-acting bronchodi-
lators (LABA and/or long-acting muscarinic
antagonists [LAMA]) alone; because of con-
cern about the risk of pneumonia with ICS,
use of ICS is limited to patients with per-
sisting exacerbations and low lung function.
By contrast, in asthma guidelines, there are
strong safety warnings about the risks of
treating asthma with LABA alone, because
of the risk of severe exacerbations and death.
What is the primary care clinician to do, when
treating a patient who does not have “pure”
asthma or COPD?

In response to these issues, and recognising
that overlapping features of asthma and COPD

would likely result from a range of different
underlying mechanisms, GINA collaborated
with the Global Initiative for Obstructive Lung
Disease (GOLD) to develop interim practical
advice for clinicians, particularly generalists
and those in primary care. This included how
to recognise typical asthma and typical COPD,
and pragmatic safety-based recommendations
including that patients with features or asth-
ma or a diagnosis of asthma should at least
receive low-dose ICS. Evidence was severely
limited?, but it included that in a very large
case-control study of community patients
with asthma (not excluding smokers or those
with a diagnosis of COPD), low dose ICS re-
duced the risk of asthma-related death by
85%!°, and reduced the risk of asthma-related
hospitalisation by 31% and of rehospitalisation
by 39%2%%”. This interim advice is now further
supported by a well-conducted case control
study in patients with newly-diagnosed COPD,
with death or hospitalisation as the outcome'?,
and by the findings of the UK National Re-
view of Asthma Deaths’.

Interestingly, introduction of this interim
safety-based advice was followed by substan-
tial controversy, appearing largely due to an
(incorrect) assumption that the term asth-
ma-COPD overlap syndrome?, later shortened
to ACOS, implied a single disease. Much of
this controversy likely resulted from two dif-
ferent meanings of “syndrome”: its conven-
tional medical usage refers to a cluster of
symptoms and signs that may have different
underlying causes (e.g, Cushing syndrome),
but some commentators restrict the term “syn-
drome” to conditions that have a single under-
lying mechanism (e.g,, Klinefelter syndrome®).
To reduce confusion, the word “syndrome”
was removed in 2017, with re-emphasis of the
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need for research to fill the obvious evidence
gaps about causes and treatment.

Concept: asthma action plans,
and the importance of background
adherence

One of the key differences between patients
in efficacy studies and those in clinical prac-
tice is in their adherence with prescribed
medication. Adherence in regulatory asthma
studies is typically 85-95%, whereas in clini-
cal practice, it is typically 25-35%3%3!. Fewer
than half of asthma patients fill more than
one maintenance prescription in a year, and
only a small proportion has enough dispens-
ing to be consistent with semi-regular use?3.
By contrast, patients use ICS-containing med-
ication irregularly, relying on their short-act-
ing B,-agonist (SABA) reliever medication in-
stead, including when asthma worsens?>.

Such evidence has important implications for
recommendations about worsening asthma.
All guidelines recommend that patients should
have a written asthma action plan, but follow-
ing the publication of two large well-conduct-
ed placebo-controlled studies in 20043435,
guidelines changed to recommend against
doubling the dose of ICS in the “yellow zone”,
instead advising only increased SABA use un-
til the patient was sick enough to need oral
glucocorticoids. In 2014, GINA reconsidered a
broad range of evidence relevant to these rec-
ommendations in adults®. This included that
most exacerbations are associated with in-
creased inflammation®; that meta-analysis of
action plans involving doubling of ICS as well
as addition of oral glucocorticoids showed im-
proved health outcomes®; evidence for the

benefit from quadrupling the dose of ICS or
budesonide/formoterol in adults®; and the ev-
idence from both efficacy and effectiveness
studies for reduction of exacerbations with an
early small increase in ICS/formoterol dose
with maintenance and reliever treatment
(MART)¥®. The generalisability of the two pla-
cebo-controlled efficacy trials was limited by
their highly selected populations® %, by oblig-
atory high adherence, and by delayed initia-
tion of the increased dose. The conclusion that
can be drawn is that, for patients with high
adherence (> 95%%)), doubling of ICS after
asthma worsens is not efficacious. However,
the proportion of community patients with
such high adherence is vanishingly small*%3!;
this issue is particularly important given the
very steep dose response curve for ICS%. For
clinical practice, therefore, GINA 2014 provid-
ed specific recommendations about action
plans for different controller regimens, includ-
ing the small increases in dose with the MART
regimen, and suggesting that, for patients on
maintenance regimens, clinicians should con-
sider at least doubling ICS in the “yellow zone”
of their action plan. The discussion will con-
tinue following recent publication of addi-
tional efficacy and effectiveness studies*/42.

TARGETING TREATMENT
TO REDUCE RISK

A major change in GINA 2014 was its focus on
targeted treatment. This was not restricted to
biologic therapy for severe asthma, but advice
was provided about tailoring treatment for in-
dividual patients across the whole spectrum
of asthma severity, with a particular focus on
reducing the risk of exacerbations. Person-
alised treatment was integrated throughout
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Customise treatment
to the patient
wherever possible

0y
N,

Diagnosis
Symptom control & risk factors
(inchsding lung function) =

Inhaler technique & adherence
Patient preference

Individual treatment choices
are based on symptoms, risk

“ factors (e.g. FEV4, smoking,

FeNO, exposures etc) and

and patient satisfaction -_
N Symploms

~. Exacerbations
Side-effects
Patient satisfaction

“Preferred” choices based Lung function

on population evidence for

best efficacy, effectiveness,

safety, availability and cost

N
N
AS

patient’s perspective. Before
stepping up, first check for

F i i common problems

Non-phamacological sirategies )
Treat modifiable risk factors ~ © Not J.U.St dl’UgS: also treat
modifiable risk factors and

comorbidities; use

PREFERRED | STEP 1 STEP 2
CONTROLLER

CHOICE
Other evidence-based

treatment options _ Low dose ICS

at every step 5, .

N [

controber | doselGS |
oplions

Low dose thecphylline

" Levkotnane nceptor antagoniss (L TRA)

STEPS| non-pharmacological
; STEP 4 strategies where relevant
STEP 3 : Reder for
i add-on
Medigh |28
ICS/LABA
b L L
| forrteont) o ecett

RELIEVER

As-needed short-acting betag-agonist (SABA)

As-needed SABA or
low dose ICS/formoterol

FiGuRE 2. The main part of the GINA treatment figure (Box 3-5, GINA 2018), annotated to highlight how personalised treatment is
integrated throughout asthma management, across the range of severity (©Copyright GINA, madified with permission of GINA).
FeNO: fractional concentration of exhaled nitric oxide; FEV,: forced expiratory volume in one second; ICS: inhaled corticosteroids;
IgE: immunoglobulin E; IL: interleukin; LABA: long-acting B,-agonist; OCS: oral glucocorticoids; theoph: theophylline.

the report, including in the main treatment
tigure (Fig. 2), representing a major change
from the “one-size-fits-all” concepts in other
guidelines.

A clear distinction is drawn by GINA be-
tween treatment decisions made at a popu-
lation level (e.g., national guidelines, health
maintenance organisations), in which the
treatment which would be best for most pa-
tients is based on group mean data for symp-
toms, exacerbations and lung function, plus
availability and cost; and patient level treat-
ment decisions, which should also take into
account: (a) any patient characteristic or phe-
notype that predicts differences in their risk
of adverse outcomes or their response to
treatment, or any modifiable risk factors or
comorbidities that might be contributing to

symptoms or exacerbations; (b) patient pref-
erence; and (c) practical issues such as inhaler
technique, adherence, and affordability. These
criteria reflect the importance GINA places
on individualising patient management not
only by using biomarkers, but also by incor-
porating “humanomics”, i.e. considering the
behavioural, social and cultural factors that
are relevant to individual patients®.

Concept: what factors can be used
in tailoring treatment of asthma?

To facilitate personalised treatment decisions,
GINA compiled a list of modifiable risk fac-
tors that would prompt specific treatment,
either pharmacological or non-pharmacologi-
cal. Poor symptom control is such a strong
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predictor of exacerbations that risk factors
were only listed if they remained significant
after adjustment for symptoms, i.e. the pres-
ence of any of these risk factors increased the
patient’s risk of exacerbations even if they had
few or no symptoms. This criterion is partic-
ularly important for biomarkers that involve
cost or inconvenience (e.g., blood sampling),
since these will only be worthwhile if they
provide information additional to that which
can be obtained by asking simple questions
about symptom control. For patients with > 1
risk factor for exacerbations, basic strategies
include: optimising ICS therapy to minimise
exacerbation risk, including MART where
available (not in the US); ensuring that the
patient has a written action plan appropriate
for their health literacy; reviewing the patient
more frequently than low-risk patients; and
checking inhaler technique and adherence
frequently; as well as more specifically tailor-
ing therapy by identifying any personal or
environmental risk factors that can be treated
or modified.

There is substantial interest in combining risk
factors into a risk score for clinical practice. In
one study, the modifiable risk factors listed
in GINA 2014 were used in development and
external validation of risk prediction mod-
els**. The history-related items from the GINA
list that remained significant in the models
were Asthma Control Questionnaire (ACQ)
score, current smoking, chronic sinusitis, pre-
vious hospital admission for asthma and > 1
severe exacerbation in the previous year. This
model gave an area under the curve (AUC) for
exacerbations of 0.77 (95% confidence inter-
val [CI] 0.75 to 0.80). Addition of spirometry,
or spirometry and fractional concentration
of exhaled nitric oxide (FeNO) provided only

slightly better discrimination, with AUC of
0.79 and 0.80 respectively**. Further evidence
is needed in broader populations®.

Unfortunately, in airways disease, there has
been a noticeable lack of routinely-collected
data and hard outcomes, by comparison with
the data available for development of the risk
scores for cardiovascular disease that have
guided treatment. Sputum induction provides
the gold standard for evaluation of airway
inflammation, and in secondary care patients
with moderate-to-severe asthma, sputum-guid-
ed treatment is superior to guidelines-based
treatment**%’. However, implementation of
sputum analysis in clinical practice has gen-
erally proved feasible only in specialist cen-
tres that also have a high throughput of re-
search patients. Initially, it was assumed that
assessment of FeNO may provide a suitable
substitute, but the association of FeNO with
sputum eosinophils proved to be only mod-
erate®®. In adults to date, only three studies
have compared FeNO-guided treatment with
guidelines-based treatment, and none showed
a significant advantage for exacerbations?®.
Studies in which a range of other comparator
algorithms were used are of interest, but they
do not help to answer the question of wheth-
er FeNO-guided treatment is associated with
better outcomes than current treatment rec-
ommendations.

One study of FeNO that may be of particular
utility was conducted in patients with dif-
ficult-to-treat asthma with high baseline
FeNO¥. Those whose FeNO decreased within
5 days of directly-observed ICS therapy were
found, based on dispensing data, to have pre-
viously been poorly adherent®. Given the
high cost of biologic therapy for severe asthma,
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a FeNO suppression test could prove cost-ef-
fective in distinguishing between asthma that
is difficult to treat because of problems with
adherence and/or inhaler technique, and
asthma that is relatively refractory to ICS. The
rapidity of the change in FeNO in this study
suggests that the well-recognised phenome-
non of “white-coat adherence”, in which pa-
tients take more medication than usual in the
week before and after a clinic visit, could af-
fect the utility of FeNO in assessing asthma
in clinical practice.

Concept: which asthma patients
should be prescribed inhaled
corticorteroids?

A review of evidence in preparation for GINA
2014 identified that evidence was lacking for
the then-standard criteria for starting ICS,
e.g., symptoms > 2 days a week. These criteria
appeared to have been carried forward with-
out challenge from the first asthma guide-
lines. A pre-specified post hoc analysis of the
long-term Inhaled Steroid Treatment as Reg-
ular Therapy in Early Asthma (START) study>°
was arranged, demonstrating that the risk of
serious exacerbations was halved by low-dose
ICS even in patients with so-called “intermit-
tent asthma”®!. Because of this, the known
risk of severe exacerbations and asthma-relat-
ed death even in patients with mild or infre-
quent symptoms>?, and the lack of safety data
for SABA-only treatment, GINA restricted the
latter to patients with symptoms less than
twice/month, no night waking, and none of
a long list of risk factors for exacerbations.
Future discussions will examine the potential
role of as-needed budesonide/formoterol in
reducing exacerbations in mild asthma®*.

There is interest in whether FeNO could be
used to predict if patients with respiratory
symptoms would respond to ICS. There have
been two short-term studies®>°®, but there is
no evidence that it is safe (with regard to risk
of exacerbations) to withhold ICS in patients
with a low baseline FeNO. The need for long-
term studies is particularly important, given
the variability of FeNO in response to exter-
nal agents such as allergens, viral infections,
and pollution that themselves may be unpre-
dictable in timing. In addition, symptoms of
eosinophilic bronchitis — which is also char-
acterised by elevated FeNO - respond to
short-term treatment with ICS, but eosino-
philic bronchitis rarely progresses to asthma
and carries no risk of serious exacerbations>.

PRACTICAL RESOURCES

A key feature of GINA reports over the past
5 years, based on feedback from primary care
clinicians and allied health professionals, has
been the clinically-focussed content, not only
presenting evidence-based content about what
should be done, but also with multiple practi-
cal flow charts and summary tables about how
to implement the recommendations, in order
to improve utility for busy clinicians. An as-
sumption has been made that clinicians will
dip in and out of the report to answer specific
clinical questions, rather than reading it from
cover to cover, so key messages such as in-
haler technique and adherence are repeated
wherever relevant, rather than assuming that
the reader will have seen this elsewhere. For
example, a review of the GINA 2015 report
found that 36.7% of figures and tables had
content about inhaler devices, compared with
an average of < 3% for other asthma and COPD
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guidelines®®. This new style of report has been
particularly welcomed in primary care where
most patients with asthma are managed.

Asthma management is becoming more com-
plex, with biologic therapies providing in-
creased treatment options for patients whose
asthma is relatively refractory to convention-
al inhaled therapy. However, the extremely
high cost of these treatments, and a lack of
specialist resources in many countries, pro-
vide incentives to effectively identify and
manage common issues such as inhaler tech-
nique and adherence in clinical practice, that
otherwise contribute substantially to poor
symptom control, exacerbations and asth-
ma-related mortality. Given the global scope
of GINA, treatment options that are suitable
for developing countries are also a priority.

CHALLENGES

Developing evidence-based recommendations
for clinical practice is acknowledged as being
a complex, costly, and time-consuming pro-
cess, and for most national guidelines there
is a lag of several years between updates.
GINA is faced with major challenges in main-
taining an annually updated strategy report.
The evidence available from randomised con-
trolled trials, observational studies and sys-
tematic reviews is rapidly expanding, increas-
ing the workload for members. GINA does
not have resources to fund its own systemat-
ic reviews, so there are some persisting gaps
in evidence. In order to provide a global strat-
egy, GINA needs to evaluate therapeutic op-
tions that are relevant to low- and high-income
countries; even within higher-income regions,
there is substantial variation in population

characteristics, healthcare systems, medica-
tion availability and funding. It is therefore
essential also to have national or regional
guidelines, in order to provide locally-specif-
ic recommendations. The work of GINA is
supported only by the sales and licensing of
its products, but GINA products will continue
to be made available for free download by
individual health professionals.

FUTURE DIRECTIONS

There is keen interest by GINA in expanding
understanding of the mechanisms underly-
ing different asthma phenotypes and identi-
tying specific treatment strategies for each.
For progress to be made, mechanistic and
observational studies need to include patients
from across the whole spectrum of airways
disease rather than being limited to the con-
ventional disease labels of “asthma” and
“COPD”. The study of underlying mecha-
nisms in diseases of the airways and lungs,
although high in quality, is decades behind
that in conditions such as cancer, cardiovas-
cular disease and diabetes, where objective
measures have been consistently measured
and recorded. Evidence emerging from stud-
ies such as the Unbiased Biomarkers for the
Prediction of Respiratory Disease Outcomes
(UBIOPRED) study suggests that, for respira-
tory disease, multidimensional tools such as
breathomics® or proteomics may provide the
most radical advances in knowledge; ideally,
measures such as these should be included in
every clinical trial, but cost and standardisa-
tion remain important barriers.

In the meantime, yearly updates provide the
opportunity for rapid incorporation of new
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medications and new treatment approaches
into the strategy report, as evidence from new
clinical trials and systematic reviews emerges
and is evaluated. This is particularly import-
ant for severe asthma, the prevalence of which
is estimated at only 3.7% of the asthma popu-
lation®®, but for which there is a rapidly-ex-
panding suite of biologic therapies that can
markedly reduce severe exacerbations and im-
prove quality of life. Given the high cost of
these therapies, it is important to target their
use to patients whose asthma is refractory or
relatively refractory to conventional inhaled
therapies. To this end, GINA will shortly
launch a new pocket guide for assessment and
management of patients with difficult-to-treat
and severe asthma. This resource, which has
been developed through extensive collabora-
tion with experts in human-centred design,
provides a decision tree and practical advice,
including about choice between and use of
available biologics. The lack of direct head-to-
head studies remains a problem, and readers
need to take into account local eligibility re-
quirements, which vary from payer to payer.

Collaborations are needed with key stake-
holder bodies and respiratory organisations,
particularly in primary care, to identify the
most appropriate research questions and
study designs to fill current knowledge gaps,
and to provide opportunities to translate the
findings into clinical recommendations and
implement them into clinical practice globally.
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