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INITIAL DIAGNOSIS OF ASTHMA IN ADULTS, _ : . .
ADOLESCENTS AND CHILDREN 6-11 YEARS Patient with chronic or recurrent respiratory symptoms @

Are the symptoms typical of asthma?

Does the patient have severely uncontrolled |
respiratory symptoms/signs?

Treat as exacerbation (Box 9-4)

Detailed history & examination @ _|
Is the patient already taking ICS treatment? Do history & examination support diagnosis of asthma? L
See Boxes 1-3 and 1-4 for diagnostic
approach in patients already on ICS
, Further history and tests for
/NO\ 2 . > @ alternative diagnoses
\N0) Is spirometry or PEF available? <—‘— s alternative diagnosie
confirmed?
lic\ ' i
Consider biomarkers* = NO AN
J A Perform lung function test(s), e.g. spirometry or PEF Repetat during Q@
l before and after bronchodilator (Box 1-2) izr:sﬁ’ d%Tz(;)éitional
Is variable expiratory airflow confirmed? tests (Box 1-2)
If other diagnoses are unlikely, treat empirically with , ) )
ICS-containing treatment (Boxes 4-5 & 4-11) ’ ‘
l m« |
Review response in 1-3 months, including PEF ( ) Treat for asthma with 1CS-containing treatment Treat f_or alteljnative
or spirometry if available (Boxes 4-5 & 4-11) diagnosis

Have symptoms (and lung function if available) improved?

‘ | Investigations | | Treatment

Refer for higher level advice *In a patient with typical asthma symptoms, elevated FeNO or elevated blood eosinophils can
support a diagnosis of Type 2 asthma. Lower levels do not rule out asthma (see text)
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Criteria for initial diagnosis of asthma

1. HISTORY OF TYPICAL VARIABLE RESPIRATORY SYMPTOMS

Feature

Wheeze, shortness of
breath, chest tightness
and/or cough
(Descriptors may vary by
region and by age)

Symptoms or features that support the diagnosis of asthma

+ Symptoms occur variably over time and vary in intensity

+ Symptoms are often worse at night or on waking

« Symptoms are often triggered by exercise, laughter, allergens, cold air
« Symptoms worsen after end-exercise (very distinctive)

« Symptoms often appear or worsen with viral infections

2. CONFIRMED VARIABLE EXPIRATORY AIRFLOW

Feature

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

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

When possible, test during
symptoms or in the morning

Excessive variability in twice-
daily PEF over 2 weeks”

Increase in lung function after
4 weeks of ICS-containing
treatment

Considerations, definitions, criteria

The greater the variations, or the more occasions excess variation is seen, the more
confidently the diagnosis of asthma can be made. If spirometry is not possible, PEF'
may be used, but it is less reliable.

Measure change 10-15 minutes after 200400 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 2448 hours (see below).

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 PEF' 220% if
spirometry is not available. For more details see p.29.

Children: increase from baseline in FEV1 of 212% predicted (or in PEFT of 215%)

Adults: average daily diumal 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%).



Criteria for initial diagnosis of asthma

Positive bronchial provocation Aduits: Fall from baseline in FEV+ of 220% with standard doses of methacholine, or
test 215% with standardized hyperventilation, hypertonic saline or mannitol challenge, or
>10% and =200 mL with standardized exercise challenge.

Children: fall from baseline in FEV+ of >12% predicted (or fall in PEF' >15%) with
standardized exercise challenge.

If FEV1 decreases during a challenge test, check that FEV+/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.

Excessive variation in lung Adults: variation in FEV of 212% and 2200 mL (or in PEFT of 220%) between visits.
function between visits (good  Children: variation of 212% in FEV, (or 215% in PEFT) between visits

specificity but poor sensitivity)
ROLE OF TYPE 2 BIOMARKERS IN DIAGNOSIS OF ASTHMA

In patients with typical asthma symptoms, if spirometry or PEF is not available or testing is negative, elevated FeNO
(adults/adolescents: =50 ppb; children: =35 ppb) or blood eosinophils above national/regional reference range can support
the diagnosis of Type 2 asthma, but can also be due to non-asthma conditions. Lower levels of FeNO or blood eosinophils
do not rule out asthma. FeNO and blood eosinophils vary substantially by sex, age and (for FeNO) device and site. Both
vary by time of day: blood eosinophil count is higher in the early morning than in the afternoon, but FeNO is lower in the
early morning. See Appendix A for more details about blood eosinophils and FeNO (p.216).



Bronchodilator responsiveness

» Random BDR test: vey limited utility, especially if long after disease onset
v" Variable in asthma: symptoms (and bronchoconstriction) not present all the time
v ICS-containing treatment: increased pre-BD FEV; — decreased BDR
v Longer asthma duration: little BD responsiveness with persistent airflow limitation
v In COPD: significant BD responsiveness in some patients with/without asthma

» Current criteria
v" Increase in FEV, or FVC from baseline by 212% and 2200 mL of the baseline value

» Recommendation of ERS/ATS Technical Standards Committee
v Increase in FEV, or FVC from baseline by >10% of the predicted value
v Based on data for mortality in general populations
v" Not yet widely compared with other diagnostic tests for asthma

» GINA will review this again when more data are available



Blood eosinophil count as a type 2 biomarker

Typical criteria for ‘high’ in

Biomarker Factors affecting measurement

adults/adolescents

For diagnosis of asthma: BEC levels are influenced by multiple factors, including age,
BEC = upper limit of normal for sex, time of day, smoking, and allergen exposure in

the population from regional or sensitized individuals.

national laboratory reference
values. Within a population, BEC is higher:
» in males than females

In severe asthma patients = in the early morning than the afternoon
taking high-dose ICS: * in current smokers
Blood = BEC =150/l suggests = with parasitic infections (e.g., helminths)
eosinophil presence of Type 2 = in allergic diseases (e.g., atopic dermatitis, allergic rhinitis,
count (BEC) inflammation drug hypersensitivity)
= BEC =2300/uL is a common = with allergen exposure in sensitized individuals
threshold for eligibility for Type | = in other non-asthma conditions (e.g., eosinophilic
2—targeted biologic bronchitis, EGPA).

Within a population, BEC is lower:

* in some asthma phenotypes

» in patients taking corticosteroids (particularly oral
corticosteroids, but also inhaled and intranasal)




Biomarker

FeNO as a type 2 biomarker

Typical criteria for ‘high’ in

Factors affecting measurement

Fractional
exhaled
nitric oxide
(FeNO)

adults/adolescents

Population reference values are
not possible at present.

In the interim, the following levels
are suggested as indicating
high FeNO:

» |CS-naive: >50 ppb

= Medium-dose ICS: 225 ppb

» High-dose ICS: 220 ppb

FeNO levels are influenced by multiple factors, including age,
sex, time of day, and by allergen exposure in sensitized
individuals, as well as by measuring device and site.

Within a population, FeNO is higher:

= in males than females

» in the afternoon than the early morning

» in allergic diseases, e.g., atopic dermatitis, allergic rhinitis

= approximately 24 hours after allergen exposure in
sensitized individuals

Within a population, FeNO is lower:

* in current smokers

= during bronchoconstriction and with lower lung function

= during the early allergic response

= with inhaled corticosteroids (dose-dependent) but also
with oral or nasal corticosteroids.




Clinical utility of type 2 biomarkers: Diagnosis

1. INITIAL DIAGNOSIS OF ASTHMA

Blood
eosinophil
count (BEC)

FeNO

Adults with typical
symptoms of asthma, but
normal or obstructive
spirometry without a
positive bronchodilator
responsiveness test

Adults with typical
symptoms of asthma, but
normal or obstructive
spirometry without a
positive bronchodilator
responsiveness test

In a patient with typical asthma symptoms, high BEC may support a
diagnosis of Type 2 asthma, but consider non-asthma causes of
elevated BEC (as above). Low BEC does not rule out asthma. =222

Diagnosis of asthma is further supported if there is a clinical response to
asthma treatment (see Box 1-1 [p.24] and Box 1-2 [p.25]).

In a patient with typical asthma symptoms, a high FeNO may support a
diagnosis of Type 2 asthma, but there are non-asthma causes of
elevated FeNO (as above), and a low FeNO does not rule out

asthma 16.49.313.973.075-984

Diagnosis of asthma is further supported if there is a clinical response to
asthma treatment (see Box 1-1 [p.24] and Box 1-2 [p.25]).



Clinical utility of type 2 biomarkers: Phenotyping

2. PHENOTYPING OF ASTHMA
2.1 Mild-to-moderate asthma

BEC |dentification of asthma
phenotypes in adults and
adolescents

FeNO |dentification of asthma
phenotypes in adults and
adolescents

Serum total Identification of asthma
IgE phenotypes in adults,

adolescents and children
Allergen-

specific IgE

2.2 Severe asthma

High BEC in a patient with an established diagnosis of asthma is
consistent with eosinophilic asthma. 240252

High FeNO in a patient with an established diagnosis of asthma is
consistent with Type 2 asthma 1242855

One or more positive tests for a clinically-relevant allergen-specific IgE
(or skin prick tests) in a patient with an established diagnosis of asthma
is consistent with allergic asthma,X*<-*2 when consistent with a medical
history of symptoms triggered by exposure to specific aeroallergen(s).

See GINA 2025 Chapter 8: Difficult-to-treat and Severe Asthma (p.139).

To identify Type 2-high severe asthma in patients taking high-dose ICS-containing therapy, BEC and FeNO may need
to be repeated up to 3 times. For patients taking OCS, the biomarkers should be measured, if possible, at least 1-2
weeks after cessation of a burst of OCS, or on the lowest possible maintenance dose; a pause of 2 days in
maintenance OCS dose can allow BEC to increase (p.150).2%2



Clinical utility of type 2 biomarkers: Prognosis

3. PROGNOSIS OF ASTHMA

BEC Patients with a history of
21 asthma exacerbation
in the previous year

FeNO Patients with a history of
=1 asthma exacerbation
in the previous year

BEC and Patients with a history of
FeNO 21 asthma exacerbation
in the previous year

A high BEC is associated with a higher risk of (future) asthma

exacerbations, particularly in patients taking a medium/high dose of ICS
or OCS, 14280367

In ICS-treated patients, a high FeNO is associated with a higher risk of
(future) asthma exacerbations. .25 5

BEC and FeNO provide complementary prognostic information in
patients with asthma; risk of future asthma exacerbations is highest
when both BEC and FeNO are high.2



Clinical utility

of type 2

biomarkers:

Treatment

4. SELECTING ASTHMA TREATMENT, OR PREDICTING RESPONSE

4.1 Mild asthma

BEC Adults with mild asthma
taking low-dose ICS or no
ICS

FeNO Adults with mild asthma
taking low-dose ICS or no
ICS

4.2 Moderate asthma

BEC Adults with uncontrolled
asthma despite
prescription of GINA step
3 or 4 treatment

FeNO Adults with uncontrolled
asthma despite
prescription of GINA step
3 or 4 treatment

BEC and Adults with uncontrolled

FeNO asthma despite
prescription of GINA step
3 or 4 treatment

The reduction in severe exacerbations seen with as-needed-only ICS-
formoterol (AlR-only) compared with as-needed SABA or daily ICS plus
as-needed SABA is independent of baseline BEC, i.e., patients with
either low or high BEC have a significant reduction in severe

exacerbations with AIR-only compared with these other regimens.125126

The reduction in severe exacerbations seen with as-needed-only ICS-
formoterol vs SABA-only or daily ICS plus as-needed SABA is
independent of baseline FeNO, i.e., patients with either low or high
FeNO have a significant reduction in severe exacerbations with AIR-only

compared with these other regimens.

The reduction in severe exacerbations with maintenance-and-reliever
therapy (MART) with ICS-formoterol is independent of baseline BEC,
(i.e., patients with low BEC have a significant reduction in severe
exacerbations with MART compared with SABA-based regimens), but
the benefit increases with higher BEC. 222

If BEC is high, first check adherence and inhaler technique first; consider
switching to anti-inflammatory reliever therapy (GINA Track 1) or (if

reliever is SABA) increasing ICS dose.***

In patients with difficult-to-treat asthma and persistently high FeNO
despite prescribing of medium-high dose ICS-LABA, directly observed or
monitored corticosteroid therapy suppresses FeNO in approximately two-

If FeNO is high, check adherence and inhaler technique first;Z22225 if
asthma remains uncontrolled, consider switching to anti-inflammatory
reliever therapy (GINA Track 1) or, if reliever is SABA, increasing ICS

dose. &8

If both BEC and FeNO are low, either in stable state or during
exacerbations, consider other treatment options (pharmacological and
non-pharmacological) before increasing ICS dose.***



4.3 Severe asthma

BEC

FeNO

BEC and
FeNQ

Adults with severe
asthma who experience
exacerbations despite
treatment with high dose
ICS-LABA

Adults with severe
asthma who experience
exacerbations despite
treatment with high-dose
ICS-LABA

Adults with severe
asthma who experience
exacerbations despite
treatment with high-dose
ICS-LABA

Clinical utility of type 2 biomarkers: Treatment

A high BEC predicts a better asthma response to add-on treatment with
all biologics licensed for treatment of asthma than a lower BEC #2222

For patients with high FeNO, first check adherence, because FeNO
suppression with directly observed administration of corticosteroid
identifies poor adherence in two-thirds of patients with persistently high
FeNO despite prescription of high-dose ICS-LABA . 25835

A high FeNO predicts a better asthma response to add-on treatment with
dupilumab, omalizumab and tezepelumab than a lower FeN( 125402320

The efficacy of anti-IL5S (mepolizumab, reslizumab) and anti-ILSR
(benralizumab) is independent of FeNO levels. 222

BEC and FeNO provide complementary theragnostic information in
severe asthma, patients with severe asthma treated with dupilumab or
tezepelumab have the best clinical response if both BEC and FeNO
(pre-biologic) are high, 32203959



Population-level decisions about asthma treatment

O Choosing between treatment options at a population level
ﬁﬂﬁ (e.qg., national formulanes, health maintenance organizations, national gudeines)

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

& © J §%2

Efficacy Effectiveness Safety Access
Mainly based on evidence about symptoms and exacerbations (from Poputation-leve!
randomized controlled tnals, pragmatic studies and strong observational data) availabiiity and cost

There are different population-level recommendations by age-group (adults/adolescents, children 6-11
years, children 5 years and younger). For patients with severe asthma, there are also different population-
level recommendations depending on the inflammatory phenotype.



Patient-level decisions about asthma treatment

Q

[I-E Choosing between controller options for individual patients

Use shared decision-making with the patient or parent/caregiver to discuss the following:

1. Preferred medication

+ What is the best medication
@jé for symptom control and nsk
reduction (as above)?

2. Patient characteristics or phenotype

‘-._‘L‘1 « Does the patient have any
coT—o factors that predict differences
< in risk or treatment response,
- compared with other patients,
e g., smoking; SABA over-use;
@ exacerbation history; high FeNO
or eosinophils, environmental
exposures; comorbidities?

3. Patient views

'\j ﬁ% * What are the patient’s goals,

beliefs and concerns about
asthma and its treatment?

4. Practical issues

o0

For the preferred medication(s),
which inhalers are available
to this patient?

Can they use the inhaler cormrectly
after training?

Can they afford the
medication?

Adherence — how often are they
likely to take the medication?

If more than one inhaler
is suitable for the patient,
which has the lowest
environmental impact?



Shared decision-making about
choice of inhaler device

wy

For this patient, which is the right class of medication?

Consider exacerbation risk reduction, symptom control, adverse effects
If different rellever and controller inhalers are needed, consider

Follow-up:

Is the patient
satisfied with the
medication(s)
and inhaler(s)?

questions below for both

For these
medications,
which inhalers are
currently available
to the patient?
Consider local availability,
access, number of inhalers
and cost to patient (higher
cost = non-adherence =»
more exaoematlons)

OPTIMAL
INHALER
SELECTION

Safest and best
for the patient and
for the planet

Which of these
inhalers has the lowest
environmental impact?

Which of these
inhalers can the

patient use correctly
after training?

Test technique often:
faulty technique «» more
symptoms, more urgent
health care, and greater
environmental burden



GINA 2025 i
Adults & adolescents mmdfm&b s

Comorbidities AsTonb
1 2+ years mm Inhaler technique & adherence o
Personalized asthma management Side-effects Patient (and parent/caregiver) preferences and goals
Assess, Adjust, Review Comorbidities
for individual patient needs Lung function - Treatment of modifiable risk factors and comorbidities

Non-pharmacological strategies

Patient (and parent/caregiver) satisfaction Asthma medications including ICS

Education & skills training, action plan
TRACK 1: PREFERRED
CONTROLLER and RELIEVER
Using ICS-formoterol as the reliever*

reduces the risk of exacerbations _ - - -

compared with using a SABA reliever, See GINA
andis a SImplef regimen REL'EVER. AS'M m‘m lm severe
with SABA reliever, check if the

asthma guide
patient is likely to adhere to daily

controller treatment RELIEVER: as-needed ICS-SABA", or as-needed SABA

TRACK 2: Alternative
CONTROLLER and RELIEVER
Before considering a regimen

Non-pharmacologic strategies include smoking cessation, physical activity, pulmonary rehabilitation, weight reduction, vaccinations (see text for more)
Allergen immunotherapy, e.g. HDM SLIT: consider for patients with clinically relevant sensitization and not well-controlled (but stable) asthma See text for further information and safety advice
Additional controller options (e.g., add-on LAMA at Step 4, add-on LTRA) have less evidence for efficacy or for safety than Tracks 1 or 2 (see text). Maintenance OCS should only ever be used as last resort.

AIR: anti-inflammatory reliever; HDM: house dust mite; ICS: inhaled corticosteroid; Ig: immunoglobulin; IL: interleukin; LABA: ing beta,-agonist; LAMA: Iong-achng muscarinic antagonist; LTRA: leukotriene receptor antagonist; MART: maintenance-and-
therapy with ICS-formoterol; 0CS: oral corticosteroid; SABA: short-acting betaz-agomst SLIT: subcutaneous mmunomerapr - thymic stromal lymphopoietin



Terminology

Maintenance-and-reliever therapy
(MART) with ICS-formoterol

As-needed-only ICS-formoterol A
11 3
SN Refer for assessment of
SI 515 3ith mécliqilmﬂg]se phenotype. Consider trial
TRACK 1: STEPS 1-2 with maintenance of high-dose mamtenance
and AlIR-only*: low-dose ICS-formoterol as needed O TR ICS-formoterol ICS-formoterol. Consider
Y- ICS-formoterol i anti-IgE, anti-IL5/5R,

Using ICS-formoterol as the reliever*
reduces the risk of exacerbations
compared with using a SABA reliever,

and is a simpler regimen RELIEVER: As?@-‘dlovtdose ICS-formoterol*

*An anti-inflammatory reliever (AIR)

anti-IL4Ra, anti-TSLP

Anti-inflammatory | Reliever inhaler that contains both a low-dose ICS budesonide—formoterol,
reliever (AIR) and a rapid-acting bronchodilator beclometasone—formoterol,
P J |CS—salbutamol combinations
i Treatment regimen in which the patient uses an Used only with combination ICS—
Maintenance-and- . : .
. |CS—formoterol inhaler every day (maintenance formoterol inhalers such as
reliever therapy L .
dose), and also uses the same medication as budesonide—formoterol and
(MART) _ _
needed for relief of asthma symptoms (reliever dose) | beclometasone—formoterol




Key changes to treatment recommendations

Two-track approach: retained, given GINA’s global audience

Track 1 with ICS-formoterol anti-inflammatory reliever

v’ Preferred: significant reduction of risk of severe exacerbations, OCS exposure and need for urgent health
care compared with SABA-based regimens

v With a single inhaler and single inhaler device across Steps 1 to 4, it is easier for patients than Track 2

In Track 2
v’ Step 4, ‘medium/high dose’ ICS-LABA changed to ‘medium dose’ ICS-LABA
v High ICS doses should be used only for a maximum of 3—-6 months if possible
v Check patients are adherent with maintenance ICS or ICS-LABA, else they will be taking SABA alone
v' Make sure the patient knows correct technique for their separate reliever and maintenance inhalers

Other controller options include non-pharmacologic strategies (including smoking cessation, weight
reduction, vaccinations, pulmonary rehabilitation), and allergen immunotherapy. Some additional
medications (add-on LAMA at Step 4, add-on LTRA) may be available but have less evidence
for efficacy and safety

v" Maintenance OCS should be used only as last resort



GINA 2025 - STARTING TREATMENT

Confirmation of diagnosis if necessary in adults and adolescents 12+ years with a diagnosis of asthma
Symptom control & modifiable risk factors

Symptoms Comorbiditie;

Exacerbations lnh_aler technique & adher_ence

Side-effects Patient (and parent/caregiver) preferences and goals

Comorbidities

Lung function

@sthma medications including ICS

Treatment of modifiable risk factors and comorbidities
Non-pharmacological strategies
Education & skills training, action plan

Consider biomarkers

Patient (and parent/
caregiver) satisfaction

4

G[(‘b

ASTRNS

IF the patient has: START WITH: TRACK 1 (preferred) OR TRACK 2
: : : 1 ) " Short course of OCS
([))nagg :m;gtko(r;s n$(; r\ga:wglg&/ nllg:‘\; @ < Medium dose ICS-formoterol Medium dose ICS-LABA + STEP 4 ....| May also be needed
Rihclion of facert xacerbation I maintenance and reliever (MART) as-needed SABA (or ICS-SABA) ?;ﬂ%’gg'g g:jre:;;:’ogn
Symptoms most days, or .. j ‘
: : ( ) Low dose ICS-formoterol Low dose ICS-LABA + as-needed
s G e R maintenance and reliever (MART) SABA (or ICS-SABA) i

more, or low lung function

@ | Track 2:in patients

Low dose ICS + as-needed STED2 with symptoms 1-2
Symptoms less than 3-5 days SABA (o IGS-SRaA) o il ey
€ n adherence with daily
a week, with normal (or mildly —@——* fgé"feo?%e‘:'?n:yxg dg;se ) | ICS would be very poor,
reduced) lung function -formoterol (AIR-only) so taking low-dose ICS
As-needed ICS+SABA (separate STEP 1 whenever SABA is taken
inhalers or combination) could reduce the risk of
| _exacerbations

AIR: anti-inflammatory reliever; ICS: inhaled corticosteroid; LABA: long-acting beta,-agonist; MART: maintenance-and-reliever therapy with ICS-formoterol; OCS: oral corticosteroid; SABA: short-acting beta,-agonist

Wiz,
>
&
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Not-recommended bronchodilators

» Fenoterol
v Higher risk of adverse effects (including hypokalemia and cardiovascular effects)
v" Association with increased asthma mortality

» Oral bronchodilators and theophylline
v" Higher risk of side-effects than inhaled SABA
v No long-term safety studies to assess the risk of severe exacerbations

» Anticholinergic agents without ICS
v SAMA (e.g, ipratropium)
= Potential alternatives to SABA for routine relief of asthma symptoms
= Slower onset of action than inhaled SABA; Not be used without ICS
v" LAMA without concomitant ICS: increased risk of severe exacerbations.

» Formoterol without ICS
v’ Strongly discouraged because of the risk of exacerbations



Difficult-to-treat and severe asthma

» Uncontrolled asthma
v Frequent symptoms and/or flare-ups (exacerbations)
v Could potentially have mild, easy-to-treat asthma, if treated appropriately with ICS

> Difficult-to-treat asthma

v Uncontrolled despite medium- or high-dose ICS-containing treatment

v’ Contributory factors may include incorrect diagnosis, incorrect inhaler technique, poor adherence,
comorbidities, SABA over-use and other risk factors

> Severe asthma

v Uncontrolled despite maximal optimized therapy and treatment of contributory factors, or
worsened when high dose treatment is decreased

v’ Relatively refractory to corticosteroids, but rarely completely refractory
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Box 8-2. Decision tree — investigate and manage difficult to treat asthma in adult and adolescent patients

103

GP OR SPECIALIST CARE

ASTMS

Consider referring to specialist or severe asthma clinic at any stage

DIAGNOSIS: \
“Difficult- 7
to-treat (asthma/differential including:
asthma” diagnoses)
2 +* Asthma education
Fapadiepontsand Look for factors  Optimize treatment: check and Is asthma
SRSl WA contributing to symptoms, comect inhaler technique and still uncontrolled?
and/or exacerbations rbati d adherence; switch to ICS-formoterol
despite medium or o l.OI‘\'S P maintenance and reliever therapy,
high dose ICS-LABA, quality of life: (MART), if available)
gclzkm T » Incorrect inhaler technique « Consider non-pharmacological Ge
g interventions (e.g. smoking cessa-
Sl AR eCe tion, exercise, weight loss,
» Comorbidities including obesity, mucus clearance, influenza and
GERD, chronic rhinosinusitis, OSA, other vaccinations, mitigate
inducible laryngeal obstruction exposure to respiratory viruses) |
* Modifiable risk factors and « Treat comorbidities and Consider stepping down Restore previous dose
triggers at home or work, including modifiable risk factors t(r;eaune)nt, OCS first 7
smoking, environmental exposures, e Consad ologic add used [
relevant allergen exposure, therapy (e LAMA,g LMATRA, “
medications such as beta-blockers T aheagy trialed) /
and NSAIDs e Docs /
« Overuse of SABA relievers & l:': m ifnotlanenﬂy us':d asthma become yes e
*» Medication side effects mmmisdeppedm —
» Anxiety, depression and social down?
difficulties
Key
no
decision,
filters
Conti SN
management
intervention,
treatment
diagnosis,
confirmation

1 Confirm the diagnosis 3 Optimize management, _A 4 Review response after ~3-6 months J

Investigate and manage difficuit-to-treat asthma in aduits and adolescents




Box 8-3. Decision tree — assess and treat severe asthma phenotypes
SPECIALIST CARE; SEVERE ASTHMA CLINIC IF AVAILABLE

\\'lTl|]/
1y
&

Gig
'8,
&
[}

Assess and treat severe asthma phenotypes

ASTRNS
Continue to optimize management as in section 3 (including inhaler technique, adherence, comorbidities, non-pharmacologic strategies)

—L 5 Investigate further and 6 Assess the severe asthma phenotype —A ? Consider other treatments

provide patient support

N
rd
o Is add-on
* Investigate for differential diagnoses/ bt Do biomarkers yes e - Type 2 biologic yes
comorbidities and treat/refer as appropriate Severe suggest Type 2 { Type 2-high severe asthma W—> e
s asthma inflammation? ~ "° affordabie?
::(_Roti:RCTcnestﬂn?(allrgeEﬁm - Consider ad
- Skin prick testing or specific SR %
relevant allergens, if not already done = Consider increasing the ICS dose for 3-6 months -
3 : e Biomarkers that, in severe = Consider add-on non-biologic treatment for l
- Investigate for other airway conditions, g 5
eg. AhEgRD' CRSWNP, ILO, OSA, ABPA, asthma, suggest Type 2-high X specific Type 2 clinical phenotypes, e.g. AERD,
bronchiectasis, airway stenosis or / inflammation ABPA, chronic rhinosinusitis, nasal polyposis, If add-on Type 2-1argeted biologic therapy is
el Ifecion (e.g. TB, MAC) / \ atopic dermatitis NOT available/affordable
< = Blood eosinophils 2150/l « Consider other add-on therapy (e.g. LAMA, LM/
- Investigate for adverse effects of OCS or / \ g i :
high-dose ICS, e.g. DEXA scan: a.m. ||. and/or \ LTRA, low dose azithromycin) if not already trialed
serum cortisol for adrenal insufficiency [ « FeNO =220 ppb and/or = Consider higher dose ICS, if not used
~ Investigate for other non-pulmonary [ - Sputum eosinophils 2%, and/or \ - As last resort, consider add-on low dose OCS, but
conditions, e.g. GERD, cardiac failure, [ - Asthma is clinically allergen- implement strategies to minimize side-effects
P e ! driven ; + Stop ineffective add-on therapies
suspicionalndtesis:l?eadydone ’ If biood eosinophils or FeNO | 4
If blood eosinophils =300/l look for e s A " Go to section 10
7 ot J ‘ 3x, at least 1-2 weeks after [ Severe asthma with low Type 2 biomarkers
S e T R e A 1 OCS or on lowest possble "
paras 9. Strongyloides OCS dose = ; s ; " :
serology, or stool examination) l| Remﬁse basks differential diagnosis, inhaler technique, adherence,
- If hypereosinophilia, e.g. =1500/l, \ Note: theze are not the criens for COMGIILS, S oiece ;
consider causes such as EGPA \ add-cn biologic therapy (2ee 8 ) « Avoid exposures (tobacco smoke, allergens, iritants)
\ . 2 = ¥
- Consider need for socialipsychological e
support \\ - Sputum induction
- High resolution chest CT
* Involve multidisciplinary team care : S 3
. - altemative/additional
(if available) Bronchoscopy for diagnoses
« Invite patient to enroll in registry (if « Consider trial of add-on treatments (if available and not already tried)
available) or clinical frial (if appropriate) - LAMA Not currently eligible
- Low dose a?wwrycn for T2-targeted biologic
- Anti-IL4R«  if taking maintenance OCS therapy
- Anti-TSLP* (but insufficient evidence in patients on maintenance OCS)

|

- Only as last resori, consider add-on low dose OCS, but implement
strategies to minimize side-effects

= Consider bronchial thermoplasty (+ regisiry)

+ Stop ineffective add-on therapies

Go to section 10

2ns _-«\ Repeat Type 2 biomarkers if clinical context changes (e.g. OCS ceased))

* Check local eligibility criteria for specific biologic
therapies as these may vary from those kisted

)



Box 8-4. Decision tree — consider add-on biologic Type 2-targeted treatments

SPECIALIST CARE; SEVERE ASTHMA CLINIC IF AVAILABLE

Assess and treat severe asthma phenotypes contd

Continue to optimize management as in section 3 (including inhaler technique, adherence, comorbidities, non-pharmacologic strategies)

—) 8 Consider add-on biologic Type 2-targeted treatments J )
Eligibility Predictors of good asthma response
- Consider add-on Type 2- g Anti-IgE (omaiizumab) What factors may predict good \ /\
ggete_d 'Lb':si&:c therapy Is the patient eligible for anti-IgE for severe allergic asthma?™ asthma response to anti-IgE? {’ 2":;"4 rial to
mmm'“o,m - Sensitization on skin prick testing or specific IgE - Blood eosinophils 2260/l ++ \1 4{ months
symptom control on high - Total serum IgE and weight within dosage range - FeNO 220 ppb + \ ‘
dose ICS-LABA, who have | - Exacerbations in last year + Allergen-driven symptoms + " 1 i
evidence ;(;I’ 2 I; = - Childhood-onset asthma + \ Choose one
- Consider local payer { Do if eligible * m yes
eligibility criteria* ' : . , , rial for at least Fad :
Shgbyity ciltera | ] Anti-ILS/ Anti-ILSR (benraiizumab, mepoiizumab, resizumab) What factors may predict good f S o and response? ao;;;spc::dsem
predictors of response I Is the patient eligible for anti-IL5/anti-IL5R for severe eosinophilic asthma?* asthma response {0 anti-IL5/5R? | assess response - -
when choosing between ‘ - Exacerbations in last year - Higher blood eosinophils +++ | {’ o
available therapies | SETERE T - More exacerbations in [
- Also consider cost, dosing |‘ ff SRR Previous year +++ | ] [
mﬁ;l:tncy. route (SC or Iv), I| / no - Aduit-onset of asthma ++ | : l
pal preference I / ! add-on
[ no i - / ! | Consider switch
|/ ; i ‘ to a different Ty:;g
/ 4 Anti-IL4R«x (dupilumab) What factors may predict good | K 2-targeted therapy,
Is the patient eligible for anti-IL4R for severe eosinophilic/Type 2 asthma? ™ asthma response o anti-IL4Ra? “ . if eligible *
- Exacerbations in last year + Higher biood eosinophils +++ |l yes / | no
= Blood eosinophils 2150 and <1500/pl, or FeNO 225 ppb, « Higher FeNO +++ |
isw""”'””.”g':o or taking maintenance OCS \_
start first? 5
o no Little/no response
to T2-targeted therapy
4 Anti-TSLP (tezepeiumab) What factors may predict good
Is the patient eligible for anti-TSLP for severe asthma?* asthma response o ant-TSLP? . . . .
.mf:mm?f,'nmm - Hignerblood eosinophis +++ > LONQG-term efficacy and safety of biologic therapies
IR EEN0 44 will be reported up to 5 years, but not beyond.
) Eigivie for none? Return o secton 7 » The updated decision tree and content of Section 8
will again be published as a standalone Short Guide.
No evidence of Type 2 airway inflammation No evidence of Type 2 airway infl; tion. Go fo section 10

* Gheck local eligibility criteria for specific biologic
therapies as these may vary from those listed



Box 8-5. Decision tree — monitor and manage severe asthma treatment

SPECIALISTS AND PRIMARY CARE IN COLLABORATION

AsTind
Monitor / Manage severe asthma treatment

Continue to optimize management
> q‘ s T H <
= 7 Review response = | ' Continue to optimize management as in section 3, including:
« Asthma: symptom control, exacerbations, lung function
« Type 2 comorbidities e.g. nasal polyposis, atopic dermatitis « Inhaler technique
+ Medications: treatment intensity, side-effects, affordability « Adherence with inhaled and biologic therapy
« Patient satisfaction « Comorbidity management

= Non-pharmacologic strategies
If good response to Type 2-targeted therapy ’ Sy  availat
« Re-evaluate the patient every 3-6 months ™ .T m( withP)br ;
yes « First, consider decreasing/stopping OCS (and check for adrenal insufficiency) Y i fis
then consider stopping other add-on asthma medications y

» Order of reduction of treatments based on observed benefit, potential side-
effects, cost and patient preference

= Then, if asthma well-controlled for 3-6 months, consider reducing maintenance
ICS-LABA dose, but do not stop maintenance ICS-LABA. See text for details.

- For most patients, biologic therapy should be continued ™

If no good response to Type 2-targeted therapy
« Stop the biologic therapy

+ Review the basics: differential diagnosis, inhaler technique,
adherence, comorbidities, side-effects, emotional support

» Consider high resolution chest CT (if not done)
» Reassess phenotype and freatment options

no

- Induced sputum (if available)
- Consider add-on low dose azithromycin
- Consider bronchoscopy for altemative/additional diagnoses
- As last resort, consider add-on low dose OCS, but implement
strategies to minimize side-effects
- Consider bronchial thermoplasty (+ registry)
» Stop ineffective add-on therapies
» Do not stop ICS

No evidence of Type 2 airway inflammation. Go to section 10

* Check local eligibility criteria for specific biologic
therapies as these may vary from those listed



Medication options for written action plan

Track & Usual asthma Short-term action plan change (1-4 weeks) Evidence
step treatment for worsening asthma level
GINA Track 1 with ICS-formoterol reliever*
Steps 1-2 As-needed-only For symptom relief, use 1 inhalation of ICS-formoterol (e.g., budesonide-
ICS-formoterol (AlIR-only) formoterol 200/6 [160/4.5] mcg or BDP-formoterol 100/6 meg) whenever A
needed. Maximum 12 inhalations in any 24-hour period.
Steps 3-5 Maintenance and reliever Continue usual maintenance dose of ICS-formoterol. For symptom relief,
therapy (MART) with ICS- use 1 inhalation of ICS-formoterol whenever needed. Maximum total 12 A
formoterol inhalations in any 24-hour period (as-needed + maintenance doses).
GINA Track 2 with combination ICS-SABA reliever”
Step 1 As-needed-only For symptom relief, take 2 inhalations of ICS-SABA as needed. Do not take B
combination ICS-SABA more than 6 doses (12 inhalations) in any 24-hour period.
Step 2 Maintenance ICS Continue usual maintenance ICS dose. For symptom relief, take 2 inhalations A
of ICS-SABA as needed. Do not take more than 6 doses (12 inhalations) of
ICS-SABA in any 24-hour period.
Steps 3—4 Maintenance ICS-LABA Continue usual maintenance ICS-LABA dose. For symptom relief, take 2 B

inhalations of ICS-SABA as needed. Do not take more than 6 doses
(12 inhalations) of ICS-SABA in any 24-hour period.



Medication options for written action plan

GINA Track 2 with SABA reliever
Step 1 As-needed SABA plus ICS For symptom relief, use SABA as below, and take ICS whenever SABA is

(separate inhalers) taken (e.g., 1 inhalation of BDP 40 mcg per inhalation of SABA).
Step 2 Maintenance ICS Consider quadrupling maintenance dose of ICS for 1-2 weeks. For symptom
relief with SABA, see below.
Steps 3-4 Maintenance ICS- Consider quadrupling maintenance dose of ICS-formoterol for 1-2 weeks. For
formoterol symptom relief with SABA, see below.

Maintenance ICS-LABA Consider stepping up to higher dose formulation of ICS-LABA, if available.
(non-formoterol) In adults, consider adding a separate ICS inhaler to quadruple ICS dose.
For symptom relief with SABA, see below.

Reliever As-needed SABA For symptom relief, take 2 inhalations of SABA every 4—6 hours if needed.
More frequent use or more inhalations of SABA is not recommended.

Severe exacerbations - all regimens

All steps  « For severe exacerbations, e.g., PEF or FEV1 <60% personal best or predicted), or if not responding to
above treatment over 2-3 days, consider adding short-course of oral corticosteroids. After first dose,
morning dosing is preferable to minimize insomnia. Advise patients about potential adverse effects.

+ Usual dose of prednisolone: adults/adolescents, 40-50 mg/day for 5—7 days; children, 0.5 mg/kg/day,
maximum 40 mg/day, for 3—-5 days. See text for other systemic corticosteroid options.

« Tapering not needed if OCS taken for less than 2 weeks

« After any exacerbation, review triggers and risk factors including adherence and inhaler technique, and
review the patient’'s action plan. Switch to Track 1 if possible to reduce the risk of further exacerbations.
See Box 9-5 (p.171) for more details about post-exacerbation review.



Management of asthma exacerbation in primary care

PRIMARY CARE Patient presents with acute or sub-acute worsening of asthma

Y

Are the current symptoms due to asthma? Consider other causes

ASSESS the PATIENT Risk factors for asthma-related death? > Prom pt tO COﬂSIder d |ffe I’entla|

Severity of exacerbation? (consider worst feature) d |ag nos | S

SEVERE . .
Talks in words, sits hunched LIFE-THREATENING > In mlld/mOderate exaCGI’batlonS,

forwards, agitated Drowsy, confused reVieW response tO |n|t|a| SABA

Respiratory rate >30/min or quiet chest

Accessory muscles in use | before continuing high dose
hmm SABA or giving OCS

O, saturation (on air) <90%

MILD or MODERATE

Talks in phrases, prefers
sitting to lying, not agitated

Respiratory rate increased

Accessory muscles not used
Puise rate 100-120 bpm
O, saturation (on air) 90-95%

PEF >50% predicted or best PEF $50% predicted or best pe—
;, '
START TREATMENT » Target O, saturation is 93-95%
SABA 4-10 puffs by pMDI + spacer,
every 20 minutes for 3 doses, If needed TR%’XSRFEE?AEOIL}I\.F;JTE for adU|tS and adOIGSCGntS’

Prednisolone for moderate
exacerbation: adults 40-50 mg,
children 1-2 mg/kg, max. 40 mg

Controlled oxygen (If avallable). target
saturation 93-95% (children: 294%)

WORSENING———|  While waiting: give SABA. =294% for children

ipratropium bromide
Oz, systemic corticosteroid

|
Y



START TREATMENT

SABA 4-10 puffs by pMDI + spacer,

every 20 minutes for 3 doses, if needed TRANSFER TO ACUTE

CARE FACILITY

WORSENING " While waiting: give SABA
ipratropium bromide,
Oz, sysiemic corticosteroid

Prednisolone for moderate
exacerbation: adults 40-50 mg,
children 1-2 mg/kg, max. 40 mg

Controlled oxygen (if available): target
saturation 93-95% (children: 294%)

| A
v

ASSESS RESPONSE AT 1 HOUR (or earler)

CONTINUE TREATMENT with SABA as needed —
IMPROVING
¢

ASSESS FOR DISCHARGE ARRANGE at DISCHARGE
Symptoms improved, not needing SABA Reliever: as needed, not regularly
PEF improving, and >60-80% of personal Controller: start, or step up ICS therapy (Track 1
bes! or predicled preferred). Check inhaler technique, adherence
Oxygen saturation >94% room air Prednisolone: continue, usually total 5-7 days
Resources at home adequate (3-5 days for children). See text for other options

Follow up: within 2-7 days (1-3 working days
for children)

v

FOLLOW UP UP within 2-7 days (1-3 days for chiidren)
Review symptoms and signs: Is the exacerbation resolving? Should prednisone be continued?

Reliever: as-needed, not regular

ICS-containing controller: confirm patient is 1aking ICS-containing medication. Check inhaler lechnique
and adherence. Adults/adolescents: switch 1o GINA Track 1 with ICS-formoterol if available (Box 4-6, Box 9-5)

Risk factors: check and comrect modifiable risk factors that may have contributed to exacerbation
Refer for expert advice if more than 1 exacerbation In a year

Action plan: Is it understood? Was it used appropriately? Does it need to be modified?

» Initiate or increase ICS-containing
treatment on discharge

v Review risk factors, inhaler technique,
adherence

» Life-threatening exacerbations:
request urgent respiratory support
(intubation rarely needed)

v Prompt to assess arterial blood gases



Extreme weather and asthma

» Extreme weather: heat, cold, rain/floods, storms, drought/dust, landscape fires
» Impact on infrastructure and disruption to medical care

> Direct health effects on people with asthma
v Heatwaves: increase the risk of asthma ED visits by 7-34%, for about 1 week
v Cold spells: increase risk of ED visits by 20%; lag effect
v' Some evidence for increased asthma mortality
v" Thunderstorm asthma: epidemics of asthma exacerbations associated with grass pollen/fungi

» Mitigation strategies: limited evidence
v' Face masks to reduce PM2.5 exposure
v' Shelter in temperature-controlled environments, e.g., shopping malls
v Mobile phone alerts to prompt behavior change



Summary: GINA

» Diagnosis of asthma in adults/adolescent: Updated flow chart/criteria for initial diagnosis
»> Type 2 biomarkers: Role in diagnosis, assessment and management
» Population-level and patient-level treatment decisions

» Asthma treatment recommendations for adults/adolescents
v Clear treatment strategy based on AIR/MART use to prevent exacerbation

> Decision tree for severe asthma
» Action plans for adults/adolescents: split by treatment track
» Management of asthma exacerbation in primary care

> Impact of extreme weather: new section
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Does the patient have
severely uncontrolied
respiratory symptomas,/
signs
Treat as axacerbation
{Box 9.4)

Is the patient already
taking ICS freatment?

Ses Boxes 1-3 and 1-4
tor diagnostic approach in
pationts alroady on IC3

| Mo |

¥

Consider
bismarksrs® |

|

it other ﬂlagl‘lc_‘l‘_’uefu are .
unhikealy, treat empncally with
ICS-cantaming treatment
(Boxes 4-5 & 4-11)

|

Rewiaw rasponsa in
1-3 months, including PEF
ar spirometry if available
Have symptoms (and
lung function if available)
improved?

(5]

L

v

Refer for higher

Patient with chromic or —
recurrent I'Eﬁpll’ﬂ10n|' 55'I'I1DIDF'$ 1 WD |
Are the symptoms typical
of asthma?
- l
_1'E.

=

[retailed histary & examination

Do history & examination ()}«

support diagnosis of asthma?

Further history and tests for
I3 spirometry or PEF i Eltemative disgnoses
available? o e alternative diagnogis
confirmed?
L T
R ) )

by
Perform lung function
testis), &.g. spirometry or
PEF befors and after
bronchodiator (Box 1-2)

Is variable expiratory
airflow confirmed?

SYMEOmSE
ar consider
{Box 1-2)

4

|\ o/

Treat for asthma with
ICS-containing treatrment
(Boxes 4.5 & 4-11)

Invasdgations | Treatmenit

Repeat during

additional tests T_ \

Treat for altemnative
diagnosis

lewed advice *In a patiani with typical sxthana sympioms, clavaled FelO ar clovalod blood cocinophis can

support & dagnosts of Typs 2 asfhna. Lowar levals do not ruks aut asthma
1C5: inhaled corticostercid; PEF: peak expiratory fiow PEF is less reliable than spirometry, but it is better than no objective
measurement of lung function. When measunng PEF, use the same meter each fime as the value may vary by up to 20% between
different meters. and use only the highest of three readings. For more information about diagnosis, see text and Box 1-2. p.25.

24 1. Diagnosis (adults, adolescents, children 811 years)
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Clinical Communications

A case of biologic use in acute asthma ®)
exacerbation refractory to s
conventional management

TABLE 1. Daily progress

Day 1 Day 9
(dupilumab Day 15
ER Admission Day2 Day3 Day4 Dayb Day 6 Day 7 Day8 SC) Day 10 Day 11 Day 12 Day 13 |(discharge) Day 22 Day 29 Day 36
Dyspnea Improved Worsened Worsened Improved
O, supply Room air — reservoir NC2L NC2L NC2L NC2L NC2L NC2L NC2L NC2L HENC HFNC HFNC NCSL NC3L Quit
mask 1I5L — NC4 L Fi0, 50%, 50 L KO, 40%, Fi0, 40%,
40 L 40L
Sp0;, (%) 88 — 97 — 94 96 97 94 94 97 99 99 98
Systemic steroid, the 50 50 50 50 30 30 30 60 60 60 40 30 20 15 10 5 Quit
equivalent dose of
PD (mg)
Eosinophil (%) 113 22
Eosinophil count (/mm®) 1345 176
Arterial blood gas test
pH 7.37% 7.42 7.37 7.41
Pa0, (mmHg) 58.0¢ 111.0 80.2 110.0
PaCO; (mmHg) 45.0¢ 30.1 52.8 28.7
Pre-BD FEV, (L) 0.86 0.71 IS 2.08 2.03 2.46
Pre-BD FEV, (%pred) 351 289 473 855 83.4 101.0
Post-BD FEV, (L) 0.87 0.70 IS 2.11 2.24 2.52
Post-BD FEV, (%pred) 357 28.8 473 86.6 91.7 103.6
FeNO (ppb) 55

BD, Bronchodilator; ER, emergency room; FeNQ, fractional exhaled nitric oxide; FEV,, forced expiratory volume in 1 second; HFNC, high-flow nasal cannula; NC, nasal cannula; PaCO>, arterial partial pressure of carbon dioxide; PaQ-,
arterial partial pressure of oxygen; PD, prednisolone; SpQs, peripheral oxygen saturation; % pred, % predicted value.
*#AL room air.

Kim BG. J Allergy Clin Immunol Pract 2023; 11: 2922-2925.
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