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Definition of asthma

TETHM b

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.




Pathophysiology
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Source: DIPIro JT, Talbert RL, Yee GC, Matzke GR, Wells BG, Posey LM: Pharmocotherapy.
A Pathophysiologic Approach, 8th Cdition: veww.acoesspharmecy.com



Diagnosis of asthma — symptoms
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Increased probability that symptoms are due to asthma if:

More than one type of symptom (wheeze, shortness of breath, cough,
chest tightness)

Symptoms often worse at night or in the early morning
Symptoms vary over time and in intensity
Symptoms are triggered by viral infections, exercise, allergen exposure,
changes in weather, laughter, irritants such as car exhaust fumes,
smoke, or strong smells

Decreased probability that symptoms are due to asthma if:
Isolated cough with no other respiratory symptoms
Chronic production of sputum
Shortness of breath associated with dizziness, light-headedness or
peripheral tingling
Chest pain
Exercise-induced dyspnea with noisy inspiration (stridor)
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Diagnosis of asthma — variable airflow limitation S

it

Confirm presence of airflow limitation
Document that FEV /FVC is reduced (at least once, when FEV is low)
FEV./ FVC ratio is normally >0.75 — 0.80 in healthy adults, and
>0.90 in children

Confirm variation in lung function is greater than in healthy individuals

The greater the variation, or the more times variation is seen, the greater
probability that the diagnosis is asthma

Excessive bronchodilator reversibility (adults: increase in FEV, >12%
and >200mL; children: increase >12% predicted)

Excessive diurnal variability from 1-2 weeks’ twice-daily PEF monitoring
(daily amplitude x 100/daily mean, averaged)

Significant increase in FEV, or PEF after 4 weeks of controller treatment
If initial testing is negative:
Repeat when patient is symptomatic, or after withholding bronchodilators
Refer for additional tests (especially children =5 years, or the elderly)



Patient with
respiratory symptoms <

Are the symptoms typical of asthma?

Detailed history/examination
for asthma

History/examination supports
asthma diagnosis?
Further history and tests for
— - NO  ——i alternative diagnoses
- YES Alternative diagnosis confirmed?
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. Clinical urgency, and |
other diagnoses unlikely

Perform spirometry/PEF
with reversibility test

Results support asthma diagnosis?

R R I I R R

Repeat on another
occasion or arrange
@ YES - other tests

Confirms asthma diagnosis?

Empiric treatment with YES NO
ICS and prm SABA '

R‘evrew response Consider trial of treatment for
Diagnostic testing most likely diagnosis, or refer
within 1-3 months for further investigations
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Treat for ASTHMA Treat for alternative diagnosis
e ————E St
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Diagnosis of asthma - physical examination
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Physical examination in people with asthma
Often normal

The most frequent finding is wheezing on auscultation, especially
on forced expiration

Wheezing is also found in other conditions, for example:
Respiratory infections
COPD
Upper airway dysfunction
Endobronchial obstruction
Inhaled foreign body

Wheezing may be absent during severe asthma exacerbations
(‘silent chest')



Probability of asthma diagnosis or response to
asthma treatment in children <5 years

100% « « o Proporton of children with viral-induced wheeze fitting

these symptom pattems

s Proportion of childeen with viral-induced wheeze thal are
liely to have asthma diagnosis or respond 10 reguiar
controller treatment, based on symplom pattern

il

Symptoms (cough,
wheeze, heavy
breathing) for <10 days
during upper respiratory
tract infections

2-3 episodes per year

No symptoms between
episodes

SYMPTOM PATTERN
(may change over time)

Symptoms (cough,
wheeze, heavy
breathing) for =10 days
during uppes respiratory
tract infections

Symptoms (cough,
wheeze, heavy
breathing) for >10 days

dunng upper respiratory
tract infections

>3 episodes per year,
or severe episodes
and/or night worsening

Between episodes child
has cough, wheeze or

heavy breathing dunng
play or when laughing
Atopy, or famdy history
of asthma

100%




Symptoms (cough,
wheeze, heavy
breathing) for <10 days
during upper respiratory
tract infections

2-3 episodes per year

No symptoms between
episodes

Symptom patterns in children <5 years

SYMPTOM PATTERN

(may change over time)

Symptoms (cough,
wheeze, heavy
breathing) for >10 days
during upper respiratory
tract infections

>3 episodes per year, or

severe episodes and/or [

night worsening

Between episodes
child may have
occasional cough,
wheeze or heavy
breathing

Symptoms (cough,
wheeze, heavy
breathing) for >10 days
during upper respiratory
tract infections

>3 episodes per year,
or severe episodes
and/or night worsening

Between episodes child
has cough, wheeze or
heavy breathing during
play or when laughing

Atopy, or family history

of asthma
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Features suggesting asthma in children <5 years ¥\
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Feature Characteristics suggesting asthma

Cough Recurrent or persistent non-productive cough that may be worse at
night or accompanied by some wheezing and breathing difficulties.
Cough occurring with exercise, laughing, crying or exposure to
tobacco smoke in the absence of an apparent respiratory infection

Wheezing Recurrent wheezing, including during sleep or with triggers such as
activity, laughing, crying or exposure to tobacco smoke or air pollution
Difficult or heavy Occurring with exercise, laughing, or crying

breathing or
shortness of breath

Reduced activity Not running, playing or laughing at the same intensity as other
children; tires earlier during walks (wants to be carried)

Past or family history Other allergic disease (atopic dermatitis or allergic rhinitis)
Asthma in first-degree relatives

Therapeutic trial with  Clinical improvement during 2-3 months of controller treatment and
low dose ICS and worsening when treatment is stopped
as-needed SABA
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Assessment of asthma
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Asthma control - two domains

Assess symptom control over the last 4 weeks

Assess risk factors for poor outcomes, including low lung function
Treatment issues

Check inhaler technique and adherence

Ask about side-effects

Does the patient have a written asthma action plan?

What are the patient’s attitudes and goals for their asthma?
Comorbidities

Think of rhinosinusitis, GERD, obesity, obstructive sleep apnea,
depression, anxiety

These may contribute to symptoms and poor quality of life



Classification of Asthma Severity

Components of (0—4 years of age)
Severity Persistent
Intermitbtent Mild Moderate Severe
Symnphboms =2 days/wesk }iﬂaﬁiﬁ?ﬁi Drzily Thé_lﬂeuggim:
Mighttime
awakenings 0 1—2=/month I—4x/ monith =1xfwesk
Impairment Short-acting
SEE SIS =2 days/week : Several times
for symphtom =2 daysfwesk but not daily Draily per day
control {not
prevention of EIB)
Interference with MNone Minos limnitation Some limitation Extremely limitad

normal activity

=2 exacerbatons in 6 months requiring oral systemic
corboosteroids, or =4 wheezing episodes/1 year lasting
=1 day AND risk factors for persistent asthma

Rislk
Consider severity and interval since last exacerbation.
— Frequency and severity may fluctuate over time. — =——f
Exacerbations of any severity may ocour in patients in any severity category.
Recommended Step for Step 1 Step 2 Step 3 and consider short course of
Initiating Therapy oral systemic corticosteroids

_ In 2—6 wesks, depending on sewverity, evaluate level of asthma control that is
(See figure 4-1a for achieved. If no clear benefit is observed in 4—6 weeks, consider adjusting
treatment steps.) therapy or altemative diagnoses.




Classification of Asthma Severity

Components of (5-11 years of age)
SEVEI"it‘f Persistent
Intermittent Ilillcl Moderate Severe
- =2 days/week =2 daysfweek but Craiby Throwghowt
Symptoms ot daily the day
Mighttime - 3 4 = 1xfweeck but f -
awakenings =t = rreonith ok mighithe o #xf k
Short-acting
beta,-agonist use for - =2 days/wesk - Sewveral times
symiptom control {not e but not daily S per day
prevention of EIB)
Impairment i :
P Ir‘.t-EI_‘FEI EI’IEE.'u'tI'Iﬂ'I Mone Minor limitation Some limitation Extremely limited
normal activity
= Mormal FEWV,
aen
exacerbations
Lung funckion = FEW, =80% = FEW, = =80% = FEV, = &0—80%: = FEV; <G60%
prediched predicted prediched predicted
= FEV,/FVC =85% » FEV,/FVC =80% = FE‘u',,n’F‘.I'C = 75_80% = FEV,/FVC =75%
) P Af— (Consider severity and inberval sinoe last exarerhation. m———
Risk - Fmﬂdmﬁmﬂﬁﬂdﬂm“hmﬁuﬁmaﬁmm
Relative annual risk of exacerbations may be related to FEW,.
Step 2, medium- Skep 3, medium-dose
Recommended Step for dose 1CS option ICS option, or step 4

Initiating Therapy Shep 1 Step 2

and consider short course of
oral systemic corticosteroids

In 2—& weeks, evaluate level of asthma control that is achieved, and adjust therapy
accordimgly.

(See figure 4—1b for
treatment steps.)



A reminder — the key change in GINA 2019

m EDITORIAL
i GINA 2019

GINA 2019: a fundamental change in
asthma management

Treatment of asthma with short-acting bronchodilators alone is no longer
recommended for adults and adolescents

Helen K. Reddel ©', J. Mark FitzGerald®, Eric D. Bateman®,

Leonard B. Bacharier®, Allan Becker®, Guy Brusselle®, Roland Buhl’,
Alvaro A. Cruz®, Louise Fleming ©°, Hiromasa Inoue'®, Fanny Wai-san Ko
Jerry A. Krishnan'?, Mark L. Levy ®'3, Jiangtao Lin', Sgren E. Pedersen'®,

Aziz Sheikh'®, Arzu Yorgancioglu'” and Louis-Philippe Boulet'®

"

3 @ERSpublications
GINA no longer recommends treating adults/adolescents with asthma with short-acting
bronchodilators alone. Instead, they should receive symptom-driven (in mild asthma) or a daily
corticosteroid-containing inhaler, to reduce risk of severe exacerbations. http:/bit.ly/310LLzE

Cite this article as: Reddel HK, FitzGerald JM, Bateman ED, ef al. GINA 2019: a fundamental change in
asthma management. Eur Respir ] 2019; 53: 1901046 [https://doi.org/10.1183/13993003.01046-2019].

© Global Initiative for Asthma, www.
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Background to changes in 2019 - the risks of ‘mild’ asthma {1
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Patients with apparently mild asthma are at risk of serious adverse events
30—37% of adults with acute asthma

16% of patients with near-fatal asthma had symptoms less than weekly in previous
3 months
15-20% of adults dying of asthma

Exacerbation triggers are variable (viruses, pollens, pollution, poor adherence)
Inhaled SABA has been first-line treatment for asthma for 50 years

This dates from an era when asthma was thought to be a disease of bronchoconstriction

Patient satisfaction with, and reliance on, SABA treatment is reinforced by its rapid relief of
symptoms, its prominence in ED and hospital management of exacerbations, and low cost

Patients commonly believe that “My reliever gives me control over my asthma”, so they often
don’t see the need for additional treatment

© Global Initiative for Asthma, www.ginasthma.org
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Background to changes in 2019 - the risks of SABA-only treatment s

Regular or frequent use of SABA is associated with adverse effects

B-receptor downregulation, decreased bronchoprotection, rebound hyperresponsiveness,
decreased bronchodilator response

Increased allergic response, and increased eosinophilic airway inflammation

Higher use of SABA is associated with adverse clinical outcomes

Dispensing of =3 canisters per year (average 1.7 puffs/day) is associated with higher risk of
emergency department presentations

Dispensing of 212 canisters per year is associated with higher risk of death

© Global Initiative for Asthma, www.ginasthma.org
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The 12-year history behind changes in GINA 2019 @
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Since 2007, GINA has been actively seeking interventions for mild asthma
to reduce the risk of asthma-related exacerbations and death

to provide consistent messaging about the goals of asthma treatment, including prevention of
exacerbations, across the spectrum of asthma severity

to avoid establishing patient reliance on SABA early in the course of the disease

GINA emphasized poor adherence as a modifiable risk factor for exacerbations
When the reliever is SABA, poor adherence with maintenance controller exposes the patient to
risks of SABA-only treatment

GINA members repeatedly sought funding for RCTs of as-needed ICS-formoterol

for risk reduction in mild asthma

Eventually culminated in 2014 with the initiation of the SYGMA studies, published in 2018
(O’Byrne NEJMed 2018; Bateman NEJMed 2018)

© Global Initiative for Asthma, www.ginasthma.org
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GINA 2019 — landmark changes in asthma management (T):
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For safety, GINA no longer recommends SABA-only treatment for Step 1

This decision was based on evidence that SABA-only treatment increases the risk of severe
exacerbations, and that adding any ICS significantly reduces the risk

GINA now recommends that all adults and adolescents with asthma should receive
|CS-containing controller treatment, to reduce the risk of serious exacerbations

The ICS can be delivered by regular daily treatment or, in mild asthma, by as-needed low dose
|CS-formoterol

This is a population-level risk reduction strategy
Other examples: statins, anti-hypertensives
Individual patients may not necessarily experience (or be aware of) short-term clinical benefit
The aim is to reduce the probability of serious adverse outcomes at a population level

© Global Initiative for Asthma, www.ginasthma.org



Box 3-5A Confirmation of diagnosis if necessary
Symptom control & modifiable
Adults & adolescents 12+ years Ly

risk factors (including lung function)
Comorbidities

Inhaler technique & adherence
Patient preferences and goals

Personalized asthma management:
Assess, Adjust, Review response

Symptoms
Exacerbations
Side-effects
Lung funct.-.o " . Treatment of modifiable risk factors
Patient satisfaction and comorbidities
Non-pharmacological strategies U
Asthma' medica’ﬁons {af:ﬁ"ust down or up) High dose
Asthma medication options: Education & skills training P— ICS-LABA
Adjust treatment up and down for Refer for
individual patient needs STEP 3 Medium dose phenotypic
assessment
cevstsssesnenssisenaess| STEP 2 — ICS-LABA + add-on
s ow dose
: STEP1 therapy,
: Daily low dose inhaled corticosteroid (ICS), ICS-LABA e_g_ﬁgzopium,
to prevent exacerbations : As-needed or as-needed low dose ICS-formoterol * anti-IgE,
and control symptoms : low dose anti-IL5/5R,
¢ 1CS-formoterol * anti-IL4R
Other i Low dose ICS Daily leukotriene receptor antagonist (LTRA), or Medium dose High dose Add low dose
controller options % taken whenever low dose ICS taken whenever SABA taken t ICS, or low dose ICS, add-on OCS, but
E SABA is taken T ICSHLTRA # tiotropium, or consider
: add-on LTRA# | side-effects
PREFERRED : * As-needed low dose ICS-formoterol for patients
RELIEVER : gt g L ] prescribed maintenance and reliever therapyt
reliever c%t?;: As-needed short-acting B-agonist (SABA)
* Data only with budesonide-formoterol (bud-form) 1 Low-dose ICS-form is the reliever only for patients prescribed
1 Separate or combination ICS and SABA inhalers bud-form or BDP-form maintenance and reliever therapy

# Consider adding HDM SLIT for sensitized patients with
allergic rhinitis and FEV1 >70% predicted

GINA 2020, Box 3-5A © Global Initiative for Asthma, www.qi



Box 3-5A
Adults & adolescents 12+ years

Confirmation of diagnosis if necessary
Symptom control & modifiable

risk factors (including lung function)
Comorbidities

Inhaler technique & adherence
Patient preferences and goals

Personalized asthma management:
Assess, Adjust, Review response

Symptoms
Exacerbations
Side-effects
f;u.;?g f.;mci.-'.o? cti Treatment of modifiable ris ICS-formoterol is the
atient satisfaction .
and comorbidities preferred reliever for
Non-pharmacological straj . ibed
Asthma medications (adjul patlents prescri e
Asthma medication options: Education & skills training| maintenance and reliever
Adjust treatment up and down for therapy. For other
individual patient needs STEP 3 ICS-LABAS, the reliever
LLIEIIRRNTR L LN AR NY Y STEPZ i
! STEP 1 Low dose Is SABA
: Daily low dose inhaled corticosteroid (ICS), ICS-LABA T egdtotropum, |
to prevent exacerbations : As-needed or as-needed low dose ICS-formoterol * anti-IgE,
and control symptoms ~ : low dose anti-IL5/5R,
: ICS-formoterol * anti-IL4R
Og‘her : Low dose ICS Daily leukotriene receptor antagonist (LTRA), or Medium dose High dose Add low dose
controller options % taken whenever low dose ICS taken whenever SABA taken t ICS, or low dose ICS, add-on OCS, but
E SABA is taken T ICSHLTRA # tiotropium, or consider
: add-on LTRA# : side-effects
PREFERRED : * As-needed low dose ICS-formoterol for patients7
RELIEVER : gt g L ] prescribed maintenance and reliever therapyt
Cther @ i o
reliever option As-needed short-acting 3,-agonist (SABA)

* Data only with budesonide-formoterol (bud-form)
T Separate or combination ICS and SABA inhalers

1 Low-dose ICS-form is the reliever only for patients prescribed
bud-form or BDP-form maintenance and reliever therapy

# Consider adding HDM SLIT for sensitized patients with
allergic rhinitis and FEV1 >70% predicted

GINA 2020, Box 3-5A

© Global Initiative for Asthma, www.gi



Additional supporting evidence
Two additional RCTs of as-needed low dose budesonide-formoterol in mild asthma

Novel START (Beasley et al, NEJM 2019, n=668) and PRACTICAL (Hardy et al, Lancet 2019,
independent study, n=885)

Significant reduction in severe exacerbations vs SABA alone, and vs maintenance ICS, with
small or no difference in symptom control, and lower average ICS dose

Patients in RCTs of this regimen in mild asthma now total n=9,565
Both of these studies included inflammatory markers

FeNO was significantly reduced by as-needed ICS-formoterol (with average 3-5 doses per week)

Reduction in risk of severe exacerbations with as-needed ICS-formoterol was independent of
baseline characteristics, including blood eosinophils and exhaled nitric oxide

An additional RCT of taking ICS whenever SABA is taken (separate inhalers)

ASIST, in African-American children 6-17 years with mild asthma, compared with
physician-adjusted treatment (Sumino et al, JACI in Pract 2019, n=206)

© Global Initiative for Asthma, www.ginasthma.org



Box 3-5B
Children 6-11 years

Personalized asthma management:
Assess, Adjust, Review response

Confirmation of diagnosis if necessary
Symptom control & modifiable

risk factors (including lung function)
Comorbidities

Inhaler technique & adherence

Child and parent preferences and goals

GlLg
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ASTHND

RELIEVER

Symptoms
Exacerbations
Side-effects
Lung function Treatment of modifiable risk factors
Child and parent & comorbidities
satisfaction . .
Non-pharmacological strategies STEP 5
Asthma medications (adjust down or up)
Education & skills training Refer for
Asthma medication options: — phenotypic
Adjust treatment up and down for :ssgdssme“t
L . add-on
individual child’s needs STEP 2 Medium dose ' therapy,
_________________________ STEP 2 ICS-LABA e.g. anti-IgE
: STEP 1 Low dose Refer for
: Daily low dose inhaled corticosteroid (ICS) ICS-LABA expert advice
to prevent exacerbations 5 (see table of ICS dose ranges for children) or medium
and control symptoms : dose ICS
Other : Low dose ICS Daily leukotriene receptor antagonist (LTRA), or Low dose High dose ICS- | Add-on anti-IL5,
controller options  : taken whenever low dose ICS taken whenever SABA taken™ ICS +LTRA LABA, oradd- i oradd-on low
: SABA taken™; or on tiotropium, dose OCS,
: daily low dose ICS oradd-on LTRA | but consider
E side-effects

As-needed short-acting 8,-agonist (SABA)

* Separate ICS and SABA inhalers

\\\TH’I
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GINA 2020, Box 3-5B



Exclude alternative diagnoses
Symptom control & modifiable
risk factors

Comorbiditles
Inhaler technique & adherence

Children 5 years and younger

Personalized asthma management:

Assess, Adjust, Review response Parsnt pes S and goals
NS
Symptoms '\Q-
Exacerbations \CO
Side-effects Q
Pam e 2 reat modifiable risk factors
and comorbidities
Non-pharmacological strategles
Asthma medications
Asthma medication options: Education & skills training

Adjust treatment up and down for \AO
individual child's needs

PREFERRED §Q;TICE.;U1UOOIIIC..II s
CONTROLLER :
CHOICE 5
Other :
controller options *
RELIEVER As-needed short-acting j.~agonist
CONSIDER Infrequent viral C)Vsmptom pattern not consistent with asthma but wheezing * Asthma diagnosis, and | Asthma not
THIS STEP FOR wheezing and no : episodes requiring SABA occur frequently, €.g. 23 per year. asthma not well-controlled well-controlled
CHILDREN WITH: or few interval Give diagnostic trial for 3 months. Consider specialist referral. on low dose ICS ¢ on double ICS
symptoms Symptom pattern consistent with asthma, and asthma | Before stepping up. chack for alhamaﬁve
symptoms not well-controlled or =3 exacerbations per year.  check inhaler skills, review adherence and exposuns




Initial asthma treatment — where to start?

Should all patients start at Step 1?

Table about initial treatment since 2014,

but not widely known

New figures created (two versions)
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Box 3-4, GINA 2019

Box 3-4. Initial asthma treatment - recommended options for adults and adolescents

Presenting symptoms

Preferred INITIAL treatment

All patients

Infrequent asthma symptoms, e.g.
less than twice a month

Asthma symptoms or need for reliever
twice a month or more

Troublesome asthma symptoms most
days; or waking due to asthma once a
week or more, especially if any risk
factors exist (Box 2-2B)

Initial asthma presentation is with
severely uncontrolled asthma, or with
an acute exacerbation

I

SABA-only treatment (without ICS) is not recommended

e As-needed low dose ICS-formoteral (Evidence B)

Other options include taking ICS whenever SABA is taken, in combination or
separate inhalers (Evidence B)

+Low dose ICS* with as-needed SABA (Evidence A), or
s As-needed low dose ICS-formoteral (Evidence A)
Other options include LTRA (less effective than ICS, Evidence A), or taking

ICS whenever SABA is taken either in combination or separate inhalers
(Evidence B). Consider likely adherence with controller if reliever is SABA.

«Low dose ICS-LABA as maintenance and reliever therapy with ICS-
formoterol® (Evidence A) or as conventional maintenance treatment with as-
needed SABA (Evidence A), OR

«Medium dose 1CST with as-needed SABA (Evidence A)

«Short course of oral corticosteroids AND start regular controller treatment with
high-dose ICS (Evidence A), or medium-dose ICS-LABA# (Evidence D)

Before starting initial controller treatment

Record evidence for the diagnosis of asthma, if possible

Record the patient’s level of symptom control and risk factors, including lung function (Box 2-2, p17)
Consider factors influencing choice between available treatment options (Box 3-3, p27)

Ensure that the patient can use the inhaler correctly

Schedule an appointment for a follow-up visit

‘ After starting initial controller treatment

e Review patient’s response (Box 2-2, p.31) after 2-3 months, or earlier depending on clinical urgency
+ See Box 3-5 for recommendations for ongoing treatment and other key management issues
+ Step down treatment once goad control has been maintained for 3 months (Box 3-7, p.56)

WITI47,
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SUGGESTED INITIAL CONTROLLER TREATMENT IN ADULTS AND ADOLESCENTS WITH A DIAGNOSIS OF ASTHMA

Comorbidities
Inhaler technique & adherence
Patient preferences and goals

Confirmation of diagnosis

Symptom control & modifiable risk factors
(including lung function)

\NITI4 7,
» 7,
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Short course OCS

may also be needed
for patients presenting
with severely
uncontrolled asthma

Symptoms
most days,

or waking
with asthma

once a week

Symptoms or more, and
most days, .
smgf‘-‘o? ) or waking IfOW IF on STEP 5
START IS month or R uneten
HERE IF: ymp T, [ once a week
H Iesg than | fh or more High dose
twice a €ss than ICS-LABA
month el STEP 4
Refer for
STEP 3 Medium dose | Phenetypic
assessment
sectrssessssiniiansens| STEP2 Low d ICS-LABA + add-on
3 ow dose
: STEP1 therapy.
Daily low dose inhaled corticosteroid (ICS), ICS-LABA e,g_ﬁﬁopium.
to prevent exacerbations : As-needed or as-needed low dose ICS-formoterol * anti-IgE,
and control symptoms : low dose anti-IL5/5R,
: ICS-formoterol * anti-IL4R
Other : Low dose ICS Daily leukotriene receptor antagonist (LTRA), or Medium dose High dose Add low dose
controller options % taken whenever low dose ICS taken whenever SABA taken ICS, or low dose ICS, add-on OCS, but
= SABAIs taken t ICS+LTRA # tiotropium, or consider
: add-on LTRA# | side-effects
PREFERRED : * As-needed low dose ICS-formoterol for patients
RELIEVER E peg=siegiogiigielf Sogopt prescribed maintenance and reliever therapyt
Other : As-needed short-acting fB,-agonist (SABA
reliever option * 9 F-agonist ( )

* Data only with budesonide-formoterol (bud-form)
T Separate or combination ICS and SABA inhalers

I Low-dose ICS-form is the reliever only for patients prescribed
bud-form or BDP-form maintenance and reliever therapy

# Consider adding HDM SLIT for sensitized patients with
allergic rhinitis and FEV1 >70% predicted

GINA 2020, B

Asthma, www.gi



SUGGESTED INITIAL CONTROLLER TREATMENT IN ADULTS AND ADOLESCENTS WITH A DIAGNOSIS OF ASTHMA

FIRST ASSESS:

Confirmation
of diagnosis

Symptom control &
modifiable risk factors
(including lung function)

Comorbidities

Inhaler technique
& adherence

Patient preferences
& goals

IF:

Symptoms most days,
waking at night = once a week === YES m==j-
and low lung function?

NO

v

Symptoms most

days.or waking at night — YES =—fp
= once a week?
NO
Symptoms twice a — VES :

month or more?

NO

e
-

START WITH:

Medium dose
ICS-LABA (MART or
maintenance-only)

Low dose
ICS-LABA (MART or
maintenance-only)

Daily low dose
ICS or as-needed low
dose ICS-formoterol

As-needed low dose
|CS-formoterol

uncontrolled asthma

STEP 3

STEP 2

STEP 1

GL(/&/

ASTHN N

N ANITI I'f//}

yod

GINA 2020, Box 3-4B

© Global Initiative for Asthma, www.
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SUGGESTED INITIAL CONTROLLER TREATMENT IN CHILDREN 6-11 YEARS WITH A DIAGNOSIS OF ASTHMA ~ &
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Confirmation of diagnosis Comorbidities ASTHWD
Symptom control & modifiable risk factors Inhaler technique & adherence
(including lung function) Child and parent preferences and goals

Short course OCS

Symptoms may also be needed
most days, for patients presenting
or waking with severely
with asthma uncontrolled asthma
Symptoms once a week
or more, and
Symptoms n;s:&ad}?zg. low lung
START Symptoms fwiesa with asthma function STEP 5
HERE IF: less than more, but once a week
twice a less than or more e
month daily phenotypic
STEP 4 assessment
: + add-on
STEP 3 Medium dose : therapy,
esnssassassosnssrassasas| SVEP 2 ICS-LABA e.g. anti-IgE
E STEP 1 Low dose Refer for
: Daily low dose inhaled corticosteroid (ICS) ICS-LABA expert advice
to prevent exacerbations @ (see table of ICS dose ranges for children) or medium
and control symptoms : dose ICS
Other : Low dose ICS Daily leukotriene receptor antagonist (LTRA), or Low dose High dose ICS- | Add-on anti-IL5,
controller options i taken whenever low dose ICS taken whenever SABA taken™ ICS +LTRA LABA, oradd- | oradd-on low
» SABA taken®; or on tiotropium, dose OCS,
: daily low dose ICS oradd-on LTRA : but consider
: side-effects
RELIEVER : As-needed short-acting ,-agonist (SABA)

* Separate ICS and SABA inhalers

GINA 2020, B itiati Asthma, www.qgi
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SUGGESTED INITIAL CONTROLLER TREATMENT IN CHILDREN 6-11 YEARS WITH A DIAGNOSIS OF ASTHMA §\~‘ -l
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FIRST ASSESS: IF: START WITH: AT
sz —_
Symptoms most days, Medium dose
Confirmation waking at night = once a week === YES == ICS-LABA or refer STEP4 -
of diagnosis and low lung function? for expert advice
NO
Symptom control & *
modifiable risk factors s i i
(including lung function) ymptoms mos i
daysorwakingatnight = YES =—=po [N STEP 3
S G EI R or medium dose ICS
Comorbidities Nf
Symptoms twice a .
month or mora? = YES ===  Daily low dose ICS STEP 2
Inhaler technique '
& adherence
NO
Child and parent
gl A doals »  As-needed SABA STEP 1

GINA 2020, Box 3-4D © Global Initiative
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As-needed ICS-formoterol — maximum daily dose?

AsTad

As-needed low dose budesonide-formoterol

Prescribed in maintenance and reliever therapy (Steps 3-5), or as-needed only (Steps 1-2),
or within an asthma action plan

From product information, the maximum recommended total in one day is 72 mcg formoterol
(12 inhalations of budesonide-formoterol Turbuhaler 200/6 mcq)

As-needed low dose beclometasone-formoterol
Prescribed in maintenance and reliever therapy (Steps 3-5), or within an asthma action plan

From product information, the maximum recommended total in one day is 48 mcg formoterol
(6 inhalations of beclometasone-formoterol pMDI100/6 mcg)

© Global Initiative for Asthma, www.ginasthma.org
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Assessment of symptom control

4srnﬂ§

Frequency of SABA use is included in symptom control assessment
Higher SABA use is associated with worse outcomes, even in patients taking ICS

Box 2-2. GINA assessment of asthma control in adults, adolescents and children 6-11 years

A. Asthma symptom control Level of asthma symptom control

Well Partly Uncontrolled

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

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

¢ Any night waking due to asthma? YesO NoO None 1-2 34

¢ Reliever for symptoms more than twice/week?* YesO NoO |of these of these of these
¢ Any activity limitation due to asthma? YesO NoO

Our current view is that frequency of ICS-formoterol use should not be included in
symptom control assessment, particularly in patients not taking maintenance ICS
The as-needed ICS-formoterol is providing the patient’s controller therapy
Further data awaited: this issue will be reviewed again next year

GINA 2020, Box 2-2A © Global Initiative for Asthma, www.ginasthma.org



WITI47,
7,
G

Low, medium and high doses of different ICS
NOT a table of equivalence
Suggested total daily doses for ‘low’, ‘medium’ and ‘high’ dose treatment options

Based on available studies (very few) and product information
Does NOT imply potency equivalence

Doses may be country-specific depending on local availability, regulatory labelling and
clinical guidelines

Clinical relevance
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 despite good adherence and correct technique

High dose ICS (in combination with LABA or separately) is needed by very few patients

Its long-term use is associated with an increased risk of local and systemic side-effects, which must be
balanced against the potential benefits

© Global Initiative for Asthma, www.ginasthma.org
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Low, medium and high ICS doses: adults/adolescents

4sruﬂ§

Adults and adolescents (12 years and older)

Inhaled corticosteroid Total daily ICS dose (mcg)

Low Medium High
Beclometasone dipropionate (pMDI, standard particle, HFA) 200-500 >500-1000 >1000
Beclometasone dipropionate (pMDI, extrafine particle*, HFA) 100-200 >200-400 >400
Budesonide (DPI) 200400 >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) 200 400
Mometasone furoate (pMDI, standard particle, HFA) 200-400 >400

This is NOT a table of equivalence. These are suggested total daily doses for the ‘low’,
‘medium’ and ‘high’ dose treatment options with different ICS.

DPI: dry powder inhaler; HFA: hydrofluoroalkane propellant; pMDI: pressurized metered dose inhaler (non-CFC); * see product information

GINA 2020, Box 3-6A © Global Initiative for Asthma, www.ginasthma.org



Low, medium and high ICS doses: children 6-11 years

Children 6-11 years

WITld 7,
2
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4sruﬂ§

Inhaled corticosteroid

Beclometasone dipropionate (pMDI, standard particle, HFA)
Beclometasone dipropionate (pMDI, extrafine particle*, HFA)
Budesonide (DPI)

Budesonide (nebules)

Ciclesonide (pMDI, extrafine particle*, HFA)

Fluticasone furoate (DPI)

Fluticasone propionate (DPI)

Fluticasone propionate (pMDI, standard particle, HFA)
Mometasone furoate (pMDI, standard particle, HFA)

Total daily ICS dose (mcg)

Low Medium High
100-200 >200-400 >400
50-100 >100-200 >200
100-200 >200—-400 >400
250-500 >500-1000 >1000

80 >80-160 >160
50 n.a.

50-100 >100-200 >200
50-100 >100-200 >200
100 200

This is NOT a table of equivalence. These are suggested total daily doses for the ‘low’,
‘medium’ and ‘high’ dose treatment options with different ICS.

DPI: dry powder inhaler; HFA: hydrofluoroalkane propellant; pMDI: pressurized metered dose inhaler (non-CFC); * see product information

GINA 2020, Box 3-6B

© Global Initiative for Asthma, www.ginasthma.org



Low, medium and high ICS doses:

Inhaled corticosteroid
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children 5 years and younger

4sTH K

Low total daily dose (mcg)
(age-group with adequate safety and effectiveness data)

BDP (pMDI, standard particle, HFA)
BDP (pMDI, extrafine particle, HFA)

Budesonide nebulized
Fluticasone propionate (pMDI, standard particle, HFA)

Fluticasone furoate (DPI)

Mometasone furoate (pMDI, standard particle, HFA)
Ciclesonide (pMDI, extrafine particle, HFA)

100 (ages 5 years and older)

50 (ages 5 years and older)

500 (ages 1 year and older)
50 (ages 4 years and older)

Not sufficiently studied in children 5 years and younger)

100 (ages 5 years and older)

Not sufficiently studied in children 5 years and younger

This is NOT a table of equivalence. These are suggested total daily doses for the
‘low’ dose treatment options with different ICS.

BDP: beclometasone dipropionate; DPI: dry powder inhaler; HFA: hydrofluoroalkane propellant; pMDI: pressurized metered dose inhaler (non-CFC)

GINA 2020, Box 3-6B

© Global Initiative for Asthma, www.ginasthma.org
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Asthma management in children

4sTH KA

School-based programs that included asthma self-management are associated with
improved asthma outcomes (Kneale et al, Thorax 2019)

Fewer emergency department visits

Fewer hospitalizations

Fewer days of reduced activity

Severe eosinophilic asthma in children aged 6-11 years

Mepolizumab approved by European Medicines Agency for this age-group (already approved for
12 years and older)

Efficacy data are limited to one small uncontrolled open-label study (Gupta et al, JACI 2019)
Children aged 5 years and younger

Assessment of severe exacerbations updated: respiratory rate >40/min added; pulse rate criteria
modified; sub-glottic/sub-sternal retractions removed as too subjective

© Global Initiative for Asthma, www.ginasthma.org
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Difficult-to-treat and severe asthma

Pocket guide v2.0 published April 2019
A practical guide for primary and specialist care a)

Includes a decision tree about assessment and management of
adults and adolescents with uncontrolled asthma or exacerbations GINA

. DIFFICULT-TO-TREAT &
despite Step 4-5 treatment SEVERE ASTHMA

Includes strategies for clinical settings in which biologic therapy is in adolescent and
. adult patients
not available or affordable

Content also included in full GINA 2020 report
Aim is to produce a similar pocket guide for children in 2020

Diagnosis and Management

A GINA Pocket Guide
For Health Professionals

V2.0 April 2019

© Global Initiative for Asthma, www.ginasthma.org



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)
. . . L
é Consider add-on biologic Type 2 >
targeted treatments
. - Gonsider aad.on Type ﬁll_ Wnat facors may predt oo\ :
z i i asthma response to anti-Ige?
2-targeted biologic for | Is the patient eligible for anti-IgE P . g \ / \
patients with exacerbations | for severe allergic asthma? - Blood eosinophils 2260/ul ++ [ / \
or poor symptom control | - o i i Y + FeNO 220 ppb + | Extend trial to
on high dose ICS-LABA, | = Sensitization on skin prick testing or specific IgE ' 6-12 months
who'© | - Total serum IgE and weight within dosage range © : glrlﬁzghenf:ﬂven tsym;toms + ‘
i il + Childhood-onset asthma +
= EE ETE LT DT - Exacerbations in last year @ ‘
aller;]lc b_l:tmarker:‘s,c;)(r:S || | | unclear
- need maintenance .‘ TSR AT \
- Consider local payer if eligible; & Good yes
eligibility criteria ® - - trial for at least asthma
and predictors of Anti-IL5/ Anti-IL5R What factors may predict good 4 months and response? Good response
response when choosing s the patient eliaible for antiIL5 /antiILER asthma response fo anti-IL5/5R? | assess response (L] to T24argeted
between available | 5 e pa eligi ran an . ; ; | therapy
therapies I for severe eosinophilic asthma? Higher blood eosinophils +++ | no
. . ‘ | - BERTEmnSE e = More exacerbations in
= ﬁjesou;?\nﬁdrgrmogség?)srmg DI LHEAERl R previous year +++ ‘
LI ¢ © HIRI AT SH LI + Adult-onset of asthma ++
V), patient preference | | STOP add-on
[ no + Nasal polyposis ++ |
l I\ ‘I no /;'I Consider switching
|| - to a different Type
[ > What factors may predict good 2-targeted therapy,
) ) ) asthma response to anti-IL4R? if eligible
Which b”k;‘}“'; LR PR B T S « Higher blood eosinophils +++
is a riate i i
Spgr?gm .. for severe eosinophilic asthma? + Higher FENO +++ na
’ - Exacerbations in last year™
— TR |° Teo bo Anti-IL4R may also be used to treat e 5
- eosinophils = or Fel
op H PP - Moderate/severe atopic dermatitis Little/no response

.. or because of need for maintenance 0GS© 7 to T2-targeted

- Nasal polyposis
therapy

|
__/ Etigivle for none?
Return to section 6a

Global Initiative for Asthma, www
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Definition and terminology

A flare-up or exacerbation is an acute or sub-acute worsening
of symptoms and lung function compared with the patient’s usual status
Terminology
‘Flare-up’ is the preferred term for discussion with patients
‘Exacerbation’ is a difficult term for patients
‘Attack’ has highly variable meanings for patients and clinicians
‘Episode’ does not convey clinical urgency
Consider management of worsening asthma as a continuum
Self-management with a written asthma action plan
Management in primary care
Management in the emergency department and hospital
Follow-up after any exacerbation

GINA 2017 © Global Initiative for Asthma
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Rationale for change in recommendation about controller therapy
In asthma action plans

For the last 10 years, most guidelines recommended treating
worsening asthma with SABA alone until OCS were needed, but ...

Most exacerbations are characterised by increased inflammation

Most evidence for self-management involved doubling ICS dose

Outcomes were consistently better if the action plan prescribed both
increased ICS, and OCS

Lack of generalisability of placebo-controlled RCTs of doubling ICS
Participants were required to be highly adherent

Study inhalers were not started, on average, until symptoms and airflow
limitation had been worsening for 4-5 days.

Severe exacerbations are reduced by short-term treatment with
Quadrupled dose of ICS
Quadrupled dose of budesonide/formoterol
Early small increase in ICS/formoterol (maintenance & reliever regimen)
Adherence by community patients is poor
Patients commonly take only 25-35% of prescribed controller dose
Patients often delay seeking care for fear of being given OCS

GINA 2017 © Global Initiative for Asthma




Massachusetts Asthma Action Plan

Name: Date:

The colors of a traffic light will help
you use your asthma medicine.

Birth Date:

‘ Doctor/Nurse Name:

Doctor/Nurse Phone #:

GREEN means Go Zone!

Patient Goal:

Parent/Guardian Name & Phone #:

Use controller medicine.

Important! Avoid things that make your asthma worse:

means Caution Zone!
Add quick-relief medicine.

Personal Best Peak Flow:

RED means Danger Zone!
Get help from a doctor.

GO — You’'re doing wel

You have alf of these: Beak flow

from

Use these daily controller medicines

MEDICINE/ROUTE HOW MUCH HOW OFTEN/WHEN

Breathing is good
No cough or wheeze

Sleep through the night to

o0

Can go to school and play

You have any of these:

= First signs of a cold
Cough

Mild wheeze

Tight chest

Coughing, wheezing or
trouble breathing at night

e

45'[‘“\:\6\

CALL YOUR DOCTOR/NURSE:

DANGER — Get Help

Your asthma is getting
worse fast:

Take these medicines and call your doctor now.

Peak flow
from

MEDICINE/ROUTE HOW MUCH HOW OFTEN/WHEN

= Medicine is not helping
= Breathing is hard and fast
* Nose opens wide

Ribs show
Can’t talk well

to

GET HELP FROM A DOCTOR NOW! Do not be afraid of causing a fuss. Your doctor will want
to see you right away. It’s important! If you cannot contact your doctor, go directly to the
emergency room and bring this form with you. DO NOT WAIT.

Make an appecintment with vour doctor/nurse within two days of an ER visit or hospitalization.

tive for Asthma
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Home Management of asthma exacerbation

Initial Treatment
= Inhaled SABA: up to two treatments 20 minutes apart of 2-6 puffs
treatments.

individuals who have rity may d
fewer puffs than suggested above.
v + +

Good Response Incomplete Response Poor Response
No wheezing or dyspnea Persistent wheezing and Marked wheezing and
(assess tachypnea in young dyspnea (tachypnea). dyspnea.
children). PEF S0%-79% predicted or PEF <50% predicted or
PEF =80% predicted or personal best. personal best.

= Add oral systemic = Add oral systemic
wm’ w‘ - cor m‘ M’ -




Home Management of asthma exacerbation

Initial Treatment §
= Inhaled SABA: up to two treatments 20 minutes apart of 2-6 puffs
by MDI or nebulizer treatments.

« Note: Medication delivery is highly variable. Children and

v , i
C e Y & D £ =)
Good Response Incomplete Response Poor Response
No wheezing or dyspnea Persistent wheezing and Marked wheezing and
(assess tachypnea in young dyspnea (tachypnea). dyspnea.
children). PEF 50%-79% predicted or PEF <50% predicted or
PEF =80% predicted or personal best. personal best.
personal best. « Add oral systemic « Add oral systemic
= Contact clinician for corticosteroid. corticosteroid.
juSSicions o - Continue inhaled SABA. - Repeat inhaled SABA
< = Contact clinician immediately.
= May continue inhaled (this day) for o « If distress is severe and
SABA every 3-4 hours for instruction. non-responsive to initial
24-48 hours. treatment:
= Consider short course of —Call your doctor AND
oral systemic —PROCEED >
corticosteroids. —Consider calling 9-1-1
8 J & y € ¢ —

Figure 56-1 Management of asthma exacerbations: Home treatment. ED, Emergency department; MDI, metered-dose inhaler; PEF, peak
expiratory flow; SABA, short-acting B;-agonist (quick-relief inhaler). (From National Asthma Education and Prevention Program. Expert panel report
3: guidelines for the diagnosis and management of asthma. Full report 2007. Washington D.C.: US Government Printing Office; 2007.)



PRIMARY CARE

Patient presents with acute or sub-acute asthma exacerbation

Is it asthma?

ASSESS the PATIENT : Risk factors for asthma-related death?

Severity of exacerbation?

MILD or MODERATE
Talks in phrases, prefers
sitting to lying, not agitated
Respiratory rate increased
Accessory muscles not used
Pulse rate 100-120 bpm

02 saturation (on air) 90-95%
PEF >50% predicted or best

START TREATMENT

SABA 4-10 puffs by pMDI + spacer,
repeat every 20 minutes for 1 hour

Prednisolone: adults 1 mg/kg, max.

SEVERE

Talks in words, sits hunched
forwards, agitated
Respiratory rate >30/min
Accessory muscles in use
Pulse rate >120 bpm

02 saturation (on air) <90%
PEF =50% predicted or best

50 mg, children 1-2 mg/kg, max. 40 mg
Controlled oxygen (if available): target

Managing exacerbations in primary care

LIFE-THREATENING

Drowsy, confused
or silent chest

4
TRANSFER TO ACUTE ;
CARE FACILITY |

1

|

While waiting: give inhaled
SABA and ipratropium bromide,
0O,, systemic corticosteroid

N
O
]
~
(-]
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&
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=
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ASTHMS
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saturation 93-95% (children: 94-98%)

CONTINUE TREATMENT with SABA as needed
ASSESS RESPONSE AT 1 HOUR (or earlier)

—
IMPD;OVING

ARRANGE at DISCHARGE
Reliever: continue as needed

Controller: start, or step up. Check inhaler
technique, adherence

Prednisolone: continue, usually for 5-7 days
(3-5 days for children)

Follow up: within 2-7 days

ASSESS FOR DISCHARGE
Symptoms improved, not needing SABA

PEF improving, and >60-80% of personal
best or predicted

Oxygen saturation >94% room air
Resources at home adequate

FOLLOW UP

Reliever: reduce to as-needed
Controller: continue higher dose for short term (1-2 weeks) or long term (3 months), depending
on background to exacerbation

Risk factors: check and correct modifiable risk factors that may have contributed to exacerbation,
including inhaler technique and adherence

Action plan: Is itt I? Was it used appropri

? Does it need modification?

GINA 2017, Box 4-3 (1 Global Initiative for Asthma




MiLD >
SYMPTOMS
Breathlessness While walking While at rest (infant—softer, shorter | While at rest (infant—
cry, difficulty feeding) stops feeding)
Can lie down Prefers sitting Sits upright
Talks in Sentences Phrases Words
Alertness May be agitated Usually agitated Usually agitated Drowsy or confused
SIGNS
Respiratory rate’ Increased Increased Often >30 breaths/min
Use of accessory muscles; Usually not Commonly Usually Paradoxical thoracoabdominal
suprasternal retractions movement
Wheeze Moderate; often only end-expiratory | Loud; throughout exhalation Usually loud; throughout | Absence of wheeze
inhalation and exhalation
Pulse rate (beats/min)* <100 100-120 >120 Bradycardia
Pulsus paradoxus Absent May be present Often present Absence suggests respiratory
<10 mm Hg 10-25 mm Hg >25 mm Hg (aduilt) muscle fatigue
20-40 mm Hg (child)
FUNCTIONAL ASSESSMENT
Peak expiratory flow (value >70% Approx. 40-69% or response lasts <40% <25%"%
predicted or personal best) <2 hr
Pao, (breathing air) Normal (test not usually necessary) =60 mm Hg (test not usually <60 mm Hg; possible
and/or necessary) cyanasis
Pco, <42 mm Hg (test not usually <42 mm Hg (test not usually =242 mm Hg; possible
y) ary) respiratory failure
Sao, (breathing air) at sea level | >95% (test not usually necessary) 90-95% (test not usually necessary) | <90%
Hypercapnia (hypoventilation) develops more readily in young children than in adults and adolescents
*Notes:
* The p of several s, but not y all, the ge classification of the exacerbation.
-Manyotmasemmmbsm ially as they with each other. Thus, they serve only as general guides.
* The impact of mmmmmwmmmunmuubemmmmmwmwaﬂmwmmmmmmbww
"Normai breathing rates in awake children by age: <2 mo, <60 breaths/min; 2-12 mo, <50 frin; 1-5 yr, <40 6-8 yr, <30 breaths/min.

‘Normal pulse rates in children by age: 2-12 mo, <160 beats/min; 1-2 yr, <120 beats/min; 2-8 yr, <110 beats/min.
‘Peakexpwmyﬂowmmaymmmwadhmmm

Modified from EPR—3. Expert panel report 3: gui for the d and o of NIH P No. 07-4051, smmmmusnepmmotmmuumm
Services; National Institutes of Health, National Heart. Lung, and Biood Ed ion and F Program. www.nhibi.nih.go




PRIMARY CARE Patient presents with acute or sub-acute asthma exacerbation

Is it asthma?

ASSESS the PATIENT Risk factors for asthma-related death?

Severity of exacerbation?

LIFE-THREATENING
Drowsy, confused

or silent chest ;

NSRNRNNNN A g

TRANSFER TO ACUTE
CARE FACILITY
While waiting: give inhaled SABA:
and ipratropium bromide, O,,

systemic corticosteroid
K

GINA 2017, Box 4-3 (2/7) © Global Initiative for Asthma itiative for Asthma




PRIMARY CARE

Patient presents with acute or sub-acute asthma exacerbation

Is it asthma?
ASSESS the PATIENT Risk factors for asthma-related death?

Severity of exacerbation?

GINA 2017, Box 4-3 (3/7)

MILD or MODERATE

Talks in phrases, prefers
sitting to lying, not agitated

Respiratory rate increased

Accessory muscles not used
Pulse rate 100-120 bpm

0, saturation (on air) 90-95%
PEF >50% predicted or best

SEVERE

Talks in words, sits hunched
forwards, agitated

Respiratory rate >30/min
Accessory muscles in use
Pulse rate >120 bpm

O, saturation (on air) <90%
PEF <50% predicted or best

While waiting: give inhaled SABA
and ipratropium bromide, O,,

LIFE-THREATENING

Drowsy, confused
or silent chest

SNRRANNNNNN NS

L

TRANSFER TO ACUTE
CARE FACILITY

systemic corticosteroid
E

ity

© Global Initiative for Asthma
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PRIMARY CARE Patient presents with acute or sub-acute asthma exacerbation

AsTaud ASTHNS
i Isitasthma?

ASSESS the PATIENT Risk factors for asthma-related death?
: Severity of exacerbation?

MILD or MODERATE SEVERE
Talks in phrases, prefers Talks in words, sits hunched LIFE-THREATENING
sitting to lying, not agitated forwards, agitated Drowsy, confused

Respiratory rate increased Respiratory rate >30/min or silent chest

SSRRANNNNNNN g

|

Accessory muscles not used Accessory muscles in use
Pulse rate 100-120 bpm Pulse rate >120 bpm

0, saturation (on air) 90-95% O, saturation (on air) <90%
PEF >50% predicted or best PEF <50% predicted or best

START TREATMENT

SABA 4-10 puffs by pMDI + spacer,
repeat every 20 minutes for 1 hour

TRANSFER TO ACUTE
CARE FACILITY
Prednisolone: adults 1 mg/kg, max. While waiting: give inhaled SABA
50 mg, children 1-2 mg/kg, max. 40 mg and ipratropium bromide, O,,
Controlled oxygen (if available): target systemic corticosteroid
K

saturation 93—-95% (children: 94-98%) J y

© Global Initiative for Asthma itiative for Asthma

GINA 2017, Box 4-3 (:




& \NTIA]-/%’ > \NITI4 7/120
START TREATMENT S & =
SABA 4-10 puffs by pMDI + spacer, TRANSFER TO ACUTE © = =
repeat every 20 minutes for 1 hour CARE FACILITY
Prednisolone: adults 1 mg/kg, max. While waiting: give inhaled SABA AsTEMY ASTHNS
50 mg, children 1-2 mg/kg, max. 40 mg and ipratropium bromide, O,
systemic corticosteroid

Controlled oxygen (if available): target
saturation 93—95% (children: 94-98%) |

\/

CONTINUE TREATMENT with SABA as needed
ASSESS RESPONSE AT 1 HOUR (or earlier) |

IMPROVING

\

GINA 2017, Box 4-3 (5/7) © Global Initiative for Asthma
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START TREATMENT N =
SABA 4-10 puffs by pMDI + spacer, TRANSFER TO ACUTE © =
repeat every 20 minutes for 1 hour CARE FACILITY
Prednisolone: adults 1 mg/kg, max. While waiting: give inhaled SABA AsTHad AsTuM>
50 mg, children 1-2 mg/kg, max. 40 mg and ipratropium bromide, O,
Controlled oxygen (if available): target systemic corticosteroid

saturation 93—95% (children: 94-98%) )

CONTINUE TREATMENT with SABA as needed
ASSESS RESPONSE AT 1 HOUR (or earlier)

IMPROVING

ASSESS FOR DISCHARGE ARRANGE at DISCHARGE
Reliever: continue as needed

Controller: start, or step up. Check inhaler technique,
adherence

Prednisolone: continue, usually for 5-7 days

(3-5 days for children)

Follow up: within 2—7 days

Symptoms improved, not needing SABA
PEF improving, and >60-80% of personal

best or predicted
Oxygen saturation >94% room air
Resources at home adequate

GINA 2017, Box 4-3 (6/7) © Global Initiative for Asthma



START TREATMENT

4
|

SABA 4-10 puffs by pMDI + spacer, TRANSFER TO ACUTE ;
repeat every 20 minutes for 1 hour CARE FACILITY 2
/ ]
Prednisolone: adults 1 mg/kg, max. While waiting: give inhaled SABA |
50 mg, children 1-2 mg/kg, max. 40 mg 4

and ipratropium bromide, O,,

/]
Controlled oxygen (if available): target systemic corticosteroid 2
saturation 93—-95% (children: 94-98%) y |
ettt S 7 4

v

CONTINUE TREATMENT with SABA as needed
ASSESS RESPONSE AT 1 HOUR (or earlier)

1
IMPROVING

A

ASSESS FOR DISCHARGE ARRANGE at DISCHARGE

Symptoms improved, not needing SABA Reliever: continue as needed

PEF improving, and >60-80% of personal Controller: start, or step up. Check inhaler technique,
best or predicted adherence

Oxygen saturation >94% room air Prednisolone: continue, usually for 5-7 days
(3-5 days for children)

Follow up: within 2—7 days

Resources at home adequate

v

FOLLOW UP
Reliever: reduce to as-needed

Controller: continue higher dose for short term (1-2 weeks) or long term (3 months), depending
on background to exacerbation

Risk factors: check and correct modifiable risk factors that may have contributed to exacerbation,
including inhaler technique and adherence

Action plan: Is it understood? Was it used appropriately? Does it need modification?

GINA 2017, Box 4-3 (7/7) © Global Initiative for Asthma



Dosages of Drugs for Asthma Exacerbations

SYSTEMIC (INJECTED) B~AGONSTS
Epinephrine 1: 1000 0.01 mg/kg up te 0.3-0.5 mg every
{1 mg/mL) 20 min for 3 doses SQ
Terbutaline (1 mg/mL) 0.01 mag/kg every 20 min for 3 doses
SQ, then every 2-6 h as needed

ANTICHOLINERGICS
IPRATROPIUM BROMIDE
Nebulizer solution 0.25-0.5 mg every 20 min for 3
(0.25 mg/mL) doses, then as needed
MDI (18 pg/puff) 4-8 puffs every 20 min as needed up

to3h

IPRATROPIUM WITH ALBUTEROL

Nebulizer solution
(each 3-mlL vial
contains 0.5 mg
ipratropium bromide
and 2.5 mg albuterol)

1.5 mL every 20 min for 3 doses,
then as needed

MDI (each puff contains
18 pg ipratropium
bromide and 90 pg
of albuteral)

4-8 puffs every 20 min as needed up
to3h

0.3-0.5 mg every 20 min
for 3 doses SQ

0.25 mg every 20 min
for 3 doses SQ

0.5 mg every 20 min for
3 doses, then as
needed

8 puffs every 20 min as
needed upto 3 h

3 mL every 20 min for 3
doses, then as needed

8 puffs every 20 min as
needed upto 3 h

Ne proven advantage of systemic
therapy over aerosol

No proven advantage of systemic
therapy over aerosol

May mix in same nebulizer with
albuterol; should not be used as
first-line therapy; should be added
to SABA therapy for severe
exacerbations; addition of
ipratropium not shown to provide
further benefit after patient is
hospitalized

Should use with VHC and face mask
for children <4 yr; studies have
examined ipratropium bromide MDI
forupto 3 h

May be used for up to 3 h in initial
management of severs
exacerbations; addition of
ipratropium to albuterol not shown
to provide further benefit after
patient is hospitalized

Should use with VHC and face mask
for children <& yr



Dosages of Drugs for Asthma Exacerbations—cont'd

DOSAGES
Medications Children* Adults Comments
SYSTEMIC CORTICOSTEROIDS'
Prednisone 1 mg/kg in 2 divided doses 40-80 mg/day in 1 or 2 For outpatient burst, use 40-60 mg
Methylprednisolone (maximum, 60 mg/day) until PEF is divided doses until in single dose or 2 divided doses
Predhisolone 10% of predicted or personal best PEF reaches 70% of for total of 5-10 days in adults
predicted or personal (children: 1-2 mg/kg/day maximum,
best 40 mg/day for 3-10 days)

From National Asthma Education and Prevention Program. Expert panel report 3: quidelines for the diagnosis and management of asthma. Full
report 2007. Washington D.C.: US Government Printing Office; 2007.

ED, Emergency department; [Cs, inhaled corticosteroids; MDI, metered-dose inhaler; PEF, peak expiratory flow; SABA, short-acting B-agonists;
VHC, valved holding chamber.
*Children <12 years of age.

'Dosages and comments apply to all three corticosteroids. There is no known advantage for higher doses of corticosteroids in severe asthma
exacerbations, nor is there any advantage for intravenous administration over oral therapy if gastrointestinal transit time or absorption is not
impaired. The total course of systemic corticosteroids for an asthma exacerbation requiring an ED visit or hospitalization may be 3 to 10 days.
For corticosteroid courses of less than 1 week, there is no need to taper the dose. For slightly longer courses (e.g., up to 10 days), there

probably is no need to taper, espedially if patients are concurrantly taking ICs. The ICs can be started at any point in the treatment of an
asthma exacerbation.



Magnesium Sulfate

@ This agent has immediate bronchodilator
effects

and mild anfti inflammatory effects.

® magnesium is safe and effective in patients
with severe exacerbations.

® guidelines recommend consideration of
intfravenous MgSO4 in patients who have
life-threatening exacerbations

® and in those whose exacerbations remain




The recommended dose of magnesium
sulfate is

2 gr given infravenously over 20 minutes in adults

And 25 to 100 mg/kg in children (total maximum dose
of 2 g)




Other changes in GINA 2020

AsTad

Acute asthma

References to ‘high flow oxygen’ have been corrected to ‘high concentration oxygen’
Role of trained lay health workers in asthma education has been emphasized

Improved outcomes compared with usual care including increased symptom-free days, reduced
healthcare utilization, improved adherence, inhaler technique, symptom control and quality of life

Factors contributing to development of asthma

Obesity may be a risk factor for developing asthma (Deng et al, Pediatr Obes 2019),
but not vice versa (Xu et al, Int J Epidemiol 2019)

13% of global asthma incidence in children may be attributable to traffic-related air pollution
(Achakulwisut et al, Lancet Plan Health 2019)

© Global Initiative for Asthma, www.ginasthma.org
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COVID-19 and asthma @

Advise patients with asthma to continue taking their prescribed asthma medications,
particularly inhaled corticosteroids (ICS), and oral corticosteroids (OCS) if prescribed

Asthma medications should be continued as usual. Stopping ICS often leads to potentially dangerous
worsening of asthma

For patients with severe asthma: continue biologic therapy, and do not suddenly stop OCS if prescribed
Make sure that all patients have a written asthma action plan with instructions about:

Increasing controller and reliever medication when asthma worsens

Taking a short course of OCS for severe asthma exacerbations

When to seek medical help
Avoid nebulizers where possible

Nebulizers increase the risk of disseminating virus to other patients AND to health care professionals

Pressurized metered dose inhaler via a spacer is the preferred treatment during severe exacerbations,
with a mouthpiece or tightly fitting face mask if required

© Global Initiative for Asthma, www.ginasthma.org
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Questions?

4SS

GINA Global Strategy for Asthma
Management and Prevention

© Global Initiative for Asthma
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COVID-19 and asthma (as at March 30, 2020)

4sTH KA

Avoid spirometry in patients with confirmed/suspected COVID-19
Spirometry can disseminate viral particles and expose staff and patients to risk of infection

While community transmission of the virus is occurring in your region, postpone spirometry and
peak flow measurement within health care facilities unless there is an urgent need

Follow contact and droplet precautions
Follow strict infection control procedures if aerosol-generating procedures are needed

For example: nebulization, oxygen therapy (including with nasal prongs), sputum induction,
manual ventilation, non-invasive ventilation and intubation

World Health Organization (WHO) infection control recommendations are found here:
www.who.int/publications-detail/infection-prevention-and-control-during-health-care-when-novel-
coronavirus-(ncov)-infection-is-suspected-20200125
Follow local health advice about hygiene strategies and use of personal protective
equipment, as new information becomes available in your country or region

© Global Initiative for Asthma, www.ginasthma.org
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Other resources for COVID-19 (as at March 30, 2020)

4sTH KA

Information for health professionals

World Health Organization (WHO) recommendations for infection control
www.who.int/publications-detail/infection-prevention-and-control-during-health-care-when-novel-
coronavirus-(ncov)-infection-is-suspected-20200125

Centers for Disease Control and Prevention (CDC)
www.cdc.gov/coronavirus/2019-nCoV/hcp/index.html,

Information for patients

CDC: https://www.cdc.qov/coronavirus/2019-ncov/index.html.

Information for health systems

www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-quidance

Follow local health advice about hygiene strategies and use of personal protective
equipment as new information becomes available in your country or region

© Global Initiative for Asthma, www.ginasthma.org
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About the GINA strategy

4sTH KA

The GINA report is not a guideline, but an integrated evidence-based strategy focusing
on translation into clinical practice

Recommendations are framed, not as answers to isolated PICOT questions, but as part
of an integrated strategy, in relation to:

The GINA goals of preventing asthma deaths and exacerbations, as well as
improving symptom control

Current understanding of underlying disease processes
Human behavior (of health professionals and patients/carers)
Implementation in clinical practice

Global variation in populations, health systems and medication access

© Global Initiative for Asthma, www.ginasthma.org
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Patients with features of asthma and COPD

Also called ‘asthma-COPD overlap’ or ‘asthma+COPD’

NOT a single disease, but a descriptive label for patients commonly seen in clinical practice
Asthma and COPD are heterogeneous and overlapping conditions

The definitions of asthma and COPD are not mutually exclusive

Each includes several phenotypes that are likely to have different underlying mechanisms

There is increasing interest in the potential for precision treatment
However, the labels ‘asthma’ and ‘COPD’ are still clinically important, as evidence supports
safety-based differences in treatment recommendations

Asthma: never treat with bronchodilators alone (risk of death, hospitalization, severe exacerbations)

COPD: start treatment with LABA and/or LAMA without ICS

Patients with diagnoses of both asthma and COPD are more likely to die or be hospitalized if treated
with LABA vs ICS-LABA (Gershon et al, JAMA 2014; Kendzerska et al, Annals ATS 2019)

High dose ICS may be needed for severe asthma, but should not be used in COPD (risk of pneumonia)

Chapter 5 has been rewritten for clinical utility, focusing on clinical recognition and
safe initial treatment

© Global Initiative for Asthma, www.ginasthma.org
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Patients with features of asthma and COPD

4sTH KA

CLINICAL PHENOTYPE - ADULTS WITH CHRONIC RESPIRATORY SYMPTOMS (dyspnea, cough, chest tightness, wheeze)

HIGHLY LIKELY TO EE ASTHMA FEATURES OF BOTH ASTHMA + COPD . LIKELY TO BE ICOPD
if several of the following features TREAT AS ASTHMA if several of the following features
TREAT AS ASTHMA TREAT AS COPD
HISTORY HISTORY HISTORY
+ Symptoms vary over time and in intensity + Symptoms intermittent or episodic + Dyspnea persistent (most days)
- Triggers may include laughter, exercise, - May have started before or after age 40 - Onset after age 40 years
allergens, seasonal - May have a history of smoking and/or other - Limitation of physical activity
- Onset before age 40 years toxic exposures, or history of low birth weight - May have been preceded by cough/sputum
- Symptoms improve spontaneously or or respiratory iliness such as tuberculosis - Bronchodilator provides only limited relief
“g;h signjgggwslalors (minutes) or ICS + Any of asthma features at left (.g. common - History of smoking and/or other foxic exposure,
(day ) triggers; symptoms improve spontaneously or or history of low birth weight or respiratory illness
Current asthma diagnosis, or asthma diagnosis with bronchodilators or ICS; current asthma such as tuberculosis
in childhood diagnosis or asthma diagnosis in childhood) - No past or current diagnosis of asthma
LUNG. FUNCTIFJN _ - LUNG II=UNCTI0!~J _ 11k LUNG FUNCTION
. \;’arla.bJI‘e ixp.:‘rﬂator}‘.r. al‘:ﬂ?W I|m|1at::n t . Pe.r5|slen! expiratory alrfh.:)w I|m|lat|or! i - Persistent expiratory airflow limitation
ersistent airflow limitation may be presen +  With or without bronchodilator reversibility - With or without bronchodilator reversibility

INITIAL PHARMACOLOGICAL TREATMENT (as well as treating comorbidities and risk factors. See Box 3-5A)

. ICS-CONTA_INING TREATMENT IS _ESSENTIAL . ICS-CONTAINING TREATMENT IS _ESSENTIAL + TREAT AS COPD (see GOLD report)
E’c;;:ﬁ}lscgerlggxo;_givere exacerbations and hc;:rt\l.usceeerlé.gxo;__;ivere exacerbations and : rg{,’a:gé_,:?g;rgg,[é_,:gc;}aﬂems i
- As-needed low dose ICS-formoterol may be + Add-on LABA and/or LAMA usually also needed hospitalizations, 2 exacerbations/year
used as reliever. See Box 3-5A . Additional COPD treatments as per GOLD requiring OCS, or blood eosinophils 2300/l
+ DO NOT GIVE LABA and/or LAMA without ICS . DO NOT GIVE LABA and/or LAMA without ICS + Avoid high dose ICS, aveid maintenance OCS
+ Avoid maintenance OCS o P G e G + Reliever containing ICS is not recommended

GINA 2020, Box
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GINA methodology — additional details

AsTad

The GINA report is a global strategy document
Regulatory approvals and submissions differ from country to country
Many recommendations are ‘off-label’ in various countries, particularly for paediatrics

The term ‘off-label’ is no longer used in the GINA report or slides

For new therapies
Regulatory agencies often receive more safety data than are in peer-reviewed literature

GINA makes recommendations based on the best available evidence, after approval by at least one
major regulatory agency (e.g. EMA, FDA)

For existing medications with evidence for new regimens or populations
If satisfied with evidence for safety and effectiveness, GINA may consider making recommendations
that are not covered by a regulatory indication in any country at the time
Examples: long-term macrolides for moderate-severe asthma (2018); as-needed ICS-formoterol, or
taking ICS whenever SABA is taken, for mild asthma (2019)

When assessing and treating patients

Use your own professional judgment
Take into account local and national guidelines and payer eligibility criteria, and licensed drug doses

© Global Initiative for Asthma, www.ginasthma.org




Classification of Asthima Control (0—4 years of age)

Components of Control {:.:..:-:":r.i::hed Cﬂﬁt:ﬁﬂh very Poorly Controlled
Sympboms =2 days/week =2 days/wesk Throughout the day
Mighttime awakenings =1 x/month =13/ month =1wfwesk
Impairment Innt::_‘::;-;er;zﬁ:rti;h Mone Some limitation Extremehy limited
Short-acting
e =2 daws/wesk =2 days/wesk Several times per day

for sympbtom control
{(not prevention of EIB)

Risk
Medication side effects can wary in intensity from none to very troublesome and
worrisome. The level of intensity does not comrelate to spedific levels of contiol

but should be considered in the owverall assessment of risk.

Treatment-related
adverse effects

« Maintain current = Step up (1 step) and « Consider short course of
treatment. + Resvaluate in oral systemic
« Regular followup 2—6 wesks. corticostercids,
Recommended Action ‘ch:"lfllli_ljrj_ﬁ = Ifno clear benefitin  * Stes i (= sheyac) e
for Treatment S 4-5 wegks, ;Dnsldeu « Resvaluate in 2 weeks,
» Consider step gltermative disgnoses o If no clear bensfit in 4—6
: - down if well or adjusting therapy. weeks, consider altermative
(See figure 4-1a for controlled for at « For side effects, diagnoses or adjusting
treatment steps.) least 3 months. e therapy.
reatment options. « For side effecks, consider

gltermative treatment
options.



Components of Control

Symphomms

Mighttime
awakenings

Interference with normal

Classification

WwWell
Controlled

=22 dayswesk but nok
more than once on sach

dary

Z1xfmonth

Mons

of Asthma Control (511 years of age)

Mot Well
Controlled

=2 daysiwesk or

mulitiple times on
22 days/week

=2 ot

Some limtation

Very Poorly Controlled

Throughout the day

=2 weaak

ackivity Extremely limibed

Impairment SH?:-;CF;%EE
for E!.l'ﬁl'lpgjm control =2 daysfweek =Z daysfweek Several imes per day
[reot preventicn of EIE)

Lung furncEion

= FEV, or peak flow =B0% predicted)/ S0—20% prediched ) =&0% prediched/
personal best personal best personal best
= B0 F5—E0% = F5%0

Risk ?uefgu;?:s:_é: Ewvaluation requires long-term followup.

Medication side effects can vary in imbensity from none to very troublesome and womisome.

Thie lewvel of imbensity does not correlate to spedfic levels of control but shouwld be
considered im the overall assessment of risk.

Treatment-related
adversce effectks

- = Maintain current shep. = I up at least = Consider short cowrse of oral
Recommended Action = Regular followup ltzpepznd systemic corticostercids,
for Treatment evary 1—6 months. = Resvaluate in = Step up 1-2 steps, and
= Consider sbep down if 2—86 weeks, = Reevaluate in 2 weeks.
(See figure 4—1b for weall conmtrolled for at = For side effects: = For side effects, consider

least 3 months. consider alternative

treatment options.

treatment steps.) alternative treatment opbions.,
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Adverse effects with montelukast

W03

4sTH KA

FDA boxed warning in March 2020 about risk of serious neuropsychiatric events,
including suicidality, with montelukast

Includes suicidality in adults and adolescents

Nightmares and behavioral problems in children

Before prescribing montelukast, health professionals should consider its benefits and
risks, and patients should be counselled about the risk of neuropsychiatric events

FDA requires Boxed Warning about serious
mental health side effects for asthma and allergy
drug montelukast (Singulair); advises restricting

use for allergic rhinitis

Risks may include suicidal thoughts or actions

© Global Initiative for Asthma, www.ginasthma.org



