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Goals/Objectives

1. Briefly review the diagnosis of asthma including information about
asthma phenotypes

2. Review information about the current Global Initiative for Asthma
(GINA) for short including July 2023 update

3. Discuss current treatment options related to biologic medications
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Asthma Defined

= Heterogenous

" Most often characterized as chronic inflammatory process of the
alrways

= Usually assess by wheeze, shortness of breath, chest tightness and
cough

= Often variable within the same patient in symptoms and intensity at
different times

= Often with variability in airflow (expiratory, limited airflow and can
have persistent limitations later in the disease)
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Assessment of Symptoms

" Cough
" Chest tightness

" Wheeze — caution here as patients will sometimes use the term
“wheeze” to describe things other than wheeze or conditions other

than asthma that wheeze (laryngeal obstruction, COPD, respiratory
infections, tracheomalacia, inhaled foreign body)

" Crackles and inspiratory wheeze are NOT typical features of asthma
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Asthma Phenotypes

= Allergic asthma

" Non-allergic asthma

= Adult onset

" Asthma with persistent airflow limitation
" Asthma with obesity

* Often does not correlate to specific pathologic patterns or response to
treatment
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Asthma in the Primary Care Setting

" Many patients get “diagnosed” as asthmatic in the primary care
setting

= Estimates of 25% to 35% cannot be confirmed as asthmatic (23, 38-
41)
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Documentation of Airflow Limitation

= Typically, an FEV1 that increases post-bronchodilator challenge by
12% and/or 200mL

= Use of bronchial provocation test (methacholine, histamine, exercise,
inhaled mannitol)
* Moderately sensitive for asthma, but not as specific
* Hyperresponsiveness has been described in COPD, CF and bronchopulmonary
dysplasia patients
= Allergy testing is recommended if history is c/w atopy
» Skin testing is expensive, but most often less expensive than serum testing

* Use of exhaled nitric oxide measurement helpful to identify eosinophilic
asthma
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Goals of asthma treatment

Few asthma symptoms .

No sleep disturbance -~ Symptom control (e.g. ACT, ACQ)

No exercise limitation

Maintain normal lung function

Prevent flare-ups (exacerbations)

Prevent asthma deaths Risk reduction

Minimize medication side-effects (including OCS) _

The patient’s goals may be different
Symptom control and risk may be discordant

= Patients with few symptoms can still have severe exacerbations

ACQ: Asthma Control Questionnaire; ACT: Asthma Control Test; OCS: oral corticosteroids

© Global Initiative for Asthma, www.ginasthma.org



ASTRMS

Confirmation of diagnosis if necessary

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

Comorbidities
Inhaler technique & adherence

Patient (and parent/caregiver) preferences
and goals

Symptoms
Exacerbations
Side-effects
Lung function
Comorbidities

Patient (and parent/
caregiver) satisfaction

Treatment of modifiable risk factors
and comorbidities

Non-pharmacological strategies

Asthma medications (adjust down/up/
between tracks)

Education & skKills training

GINA 2023 Box 3-2 © Global Initiative for Asthma, www.ginasthma.org



What's new in GINA 20237

| GLOBAL
INITIATIVE
FOR ASTHMA

1993-2023

Global Strategy for Asthma
Management and Prevention

This slide set is restricted for academic and educational purposes only.
No additions or changes may be made to slides. Use of the slide set or of individual
slides for commercial or promotional purposes requires approval from GINA.

© 2023 Global Initiative for Asthma, used with permission.
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Reliever
For symptom relief, or before exercise or allergen exposure

Controller
Function: targets both domains of asthma control (symptom control and future risk)
Mostly used for ICS-containing treatment

Maintenance treatment

Frequency: regularly scheduled, e.g. twice daily

ICS: inhaled corticosteroid; SABA: short-acting beta,-agonist

GINA 2023 Box 3-4 © Global Initiative for Asthma, www.ginasthma.org
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Terminology

ST

Anti-Inflammatory Reliever = AIR

e.g. ICS-formoterol, ICS-SABA
Provides rapid symptom relief, plus a small dose of ICS
Reduces the risk of exacerbations, compared with using a SABA reliever

Regimens with ICS-formoterol anti-inflammatory reliever
As-needed-only ICS-formoterol = AIR-only

The patient takes low-dose ICS-formoterol whenever needed for symptom relief
Maintenance And Reliever Therapy with ICS-formoterol = MART

A low dose of ICS-formoterol is used as the patient’'s maintenance treatment, plus whenever
needed for symptom relief

|CS-formoterol can also be used before exercise or allergen exposure

ICS: inhaled corticosteroid: SABA: short-acting beta,-agonist; MART is sometimes also called SMART

© Global Initiative for Asthma, www.ginasthma.org



GINA 2023 - Adults & adolescents
12+ years

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

TRACK 1: PREFERRED
CONTROLLER and RELIEVER
Using ICS-formoterol as the
reliever® reduces the risk of
exacerbations compared with
using a SABA reliever, and is a
simpler regimen

TRACK 2: Alternative
CONTROLLER and RELIEVER
Before considering a regimen

with SABA reliever, check if the
patient is likely to adhere to daily
controller treatment

Other controller options (limited

indications. or less evidence for
efficacy or safety — see text)

*Anti-inflammatory reliever (AIR)

Confirmation of diagnosis if necessary

Symptom control & modifiable

risk factors (see Box 2-2)
Comorbidities
Inhaler technique & adherence
Patient preferences and goals

Symptoms

Exacerbations

fjde-efu”egtuin Treatment of modifiable risk factors
c‘é",,‘,’o,b'}dm,s and comorbidities ) .
Patient satisfaction Non-pharmacological strategies

Education & skills training

RELIEVER: as-needed ICS-SABA®, or as-needed SABA

Low dose ICS whenever Medium dose ICS, or Add LAMA or LTRA or
SABA taken®, or daily LTRA, | add LTRA, or add HDM SLIT, or switch to
or add HDM SLIT HDM SLIT high dose ICS

Box 3-12

Asthma medications (adjust down/up/between tracks)

See GINA
seavere
asthma guide

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

© Global Initiative for Asthma, www.ginasthma.org



Track 1, Steps 1-2: As-needed-only low-dose ICS-formoterol

1S TaMS

COMPARED WITH AS-NEEDED SABA
Two studies (SYGMA 1, O'Byrne et al, NEJM 2018, n=3836; Novel START, Beasley et al, NEJM 2019, n=668)

Risk of severe exacerbations was reduced by 60-64% (SYGMA 1, Novel START)

COMPARED WITH MAINTENANCE LOW DOSE ICS plus as-needed SABA

Four studies (SYGMA 1; SYGMA 2, Bateman et al, NEJM 2018, n=4176; Novel START; PRACTICAL, Hardy et al,
Lancet 2019, n=885)

Risk of severe exacerbations similar (SYGMA 1 & 2), or lower (Novel START, PRACTICAL)

Symptoms very slightly more, e.g. ACQ-5 0.15 (vs 0.5 MCID), not worsening over 12 months

Pre-BD FEV; slightly lower (~54 mL), not worsening over 12 months

FeNO slightly higher (10ppb), not increasing over 12 months (Novel START, PRACTICAL)

As-needed ICS-formoterol used on ~ 30% of days = average ICS dose ~50-100mcg budesonide/day
Benefit independent of T2 status, lung function, exacerbation history (Novel START, PRACTICAL)
Qualitative research: most patients preferred as-needed ICS-formoterol (Baggott Thorax 2020, ERJ 2020;
Foster Respir Med 2020, BMJ Open 2022)

*Budesonide-formoterol 200/6 [160/4.5] mcg by Turbuhaler, 1 inhalation as needed for symptom relief

© Global Initiative for Asthma, www.ginasthma.org



Track 1, Steps 1-2: As-needed-only low-dose ICS-formoterol

Risk of severe exacerbations (Crossingham et al, Cochrane 2021)
Compared with as-needed SABA alone: 55% reduction (OR 0.45 [0.34—-0.60])
Compared with daily ICS plus as-needed SABA: (OR 0.79 [0.59-1.07])
Risk of emergency department visits or hospitalizations (Crossingham et al, Cochrane 2021)
Compared with as-needed SABA alone: 65% reduction (OR 0.35 [0.20-0.60])
Compared with daily ICS plus as-needed SABA: 37% reduction (OR 0.63 [0.44-0.91])

Large population-level reduction in healthcare utilization

© Global Initiative for Asthma, www.ginasthma.org



Track 1, Steps 3-5: Maintenance and reliever therapy (MART) @

1S TaMS

MART with ICS-formoterol reduces severe exacerbations compared with ICS or ICS-LABA plus SABA
reliever, with similar symptom control

= Confirmed by regulatory studies and pragmatic open-label studies, n~30,000

Both budesonide and formoterol contribute to the reduction in severe exacerbations

Favors : Favors Favors | Favors B 25

: €277 <-- As-neededterbutaline
SMART Control SMART cOntrol N wone  As.needed formoterol oo -
‘il'.—z ' ! . _— 3 sod = As-needed budesonide-formoterol cee® :]l"” 0051
| i % p<0.0001
ry I e P
E B :
—— ] S 104
> ~— . i
T T lllllli T T 1 ; ! J : ' I : 0}2 055 é é % = »
0.2 1.0 5.0 03 ) _1'0 2.0 Favours SiT Favours CBP = L
Risk Ratio (95% Cl) Risk Ratio (95% Cl) : . T : T ,
0 60 120 180 240 300 360
068 (058—080) 077 (060—098) Odds ratio 083 (070_098) Time since randomisation (days)
Compared with same Compared with higher Compared with Compared with formoterol
dose ICS-LABA +SABA dose ICS-LABA + SABA  conventional best practice or SABA reliever
Sobieraj et al, Cates et al, Rabe, Lancet 2006
JAMA 2018 Cochrane 2013 N=3,395, all taking maintenance
(n=22,748) (n=4,433) budesonide-formoterol

© Global Initiative for Asthma, www.ginasthma.org



GINA 2023 — Adults and adolescents 3
Track 1
Maintenance and reliever therapy
(MART) with ICS-formoterol
As-needed-only ICS-formoterol o ™
(‘AIR-only’) STEP 5
A STEP 4 Add-on LAMA
( \ STEP 3 Medium dose Refer for assessment
TRACK 1: PREFERRED maintenance of phenotype. Consider
CONTROLLER and RELIEVER SIEPS1-2 Lo dose |CS-formoterol high dose maintenance
x maintenance

Using ICS-formoterol as the reliever* As-needed-only low dose ICS-formoterol ICS-formoterol* ICS-formoterol,
reduces the risk of exacerbations * anti-IgE, anti-IL5/SR,
compared with using a SABA anti-IL4Ra, anti-TSLP
reliever, and is a simpler regimen RELIEVER: As-needed low-dose |ICS-formoterol*

*An anti-inflammatory reliever
(AIR)

Box 3-12 (2/4) Track 1 © Global Initiative for Asthma, www.ginasthma.org
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GINA 2023 — Adults and adolescents 3 S
Track 2
ST
STEP 5
STEP 4 Add-on LAMA
STEP 3 Medium/high Refer for assessmept
—— STEP 2 lowdose dose maintenance gif Fl’_‘hgmtype-_ Cignsmeef
CONTROLLER and RELIEVER STEP 1 Low dose 'I'gasinlt_i"Bazce i ICgS-L:;iTI:alannti-r:SE‘.:
Before considering a regimen Take ICS whenever maintenance ICS ; anti-IL5/5R, anti-IL4R,
with SABA reliever, check if the SABA taken” anti-TSLP

patient is likely to adhere to daily

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

\ *An anti-inflammatory reliever
(Steps 3-5)

Box 3-12 (3/4) Track 2 © Global Initiative for Asthma, www.ginasthma.org
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Track 2, Steps 1-2: As-needed-only ICS-SABA

ISTRHWD

Combination as-needed ICS-SABA

BEST study, combination BDP-albuterol (Papi et al, NEJMed 2007, n=445, 6 months)

= Mean number of exacerbations per patient per year lower with as-needed combination (0.74) and regular BDP (0.71)
compared with as-needed albuterol (1.63, P<0.001) and regular combination BDP-albuterol (1.76, P<0.001)

Taking ICS whenever SABA taken with separate inhalers

TREXA study, BDP and albuterol, children and adolescents (Martinez et al, Lancet 2011, n=288, 9 months)

» Frequency of exacerbations highest with albuterol alone (49%); lower with daily BDP (28%, p=0.03), daily plus as-
needed BDP and SABA (31%, p=0.07) and as-needed BDP+SABA (35%, p=0.07)

= Growth 1.1cm less in daily and combined groups but not as-needed-only group

BASALT study, BDP and albuterol, adults (Calhoun et al, JAMA 2012, n=342, 9 months)
= Similar exacerbations with as-needed BDP+SABA as with 6-weekly physician-adjusted or FeNO-adjusted ICS

ASIST study, BDP and albuterol, African-American children and adolescents (Sumino et al, Annals ATS
2020, n=206, 12 months)

= Similar symptoms control and exacerbations compared with physician-adjusted ICS

BDP: beclometasone dipropionate; ICS: inhaled corticosteroids; SABA: short-acting beta2-agonists

© Global Initiative for Asthma, www.ginasthma.org



GINA 2023 — Adults and adolescents

Other controller options (limited

Low dose ICS whenever Medium dose ICS, or Add LAMA or LTRA or fgg: zzgrlt‘)ar;y ;Z'; cfftdclgf;ss) Igé .
indications, or less evidence for SABA taken®, or daily LTRA, | add LTRA, or add HDM SLIT, or switch to )
» dd HDM SLIT HDM SLIT high dose ICS adding low dose OCS but
efficacy or safety — see text) e i consider side-effects

© Global Initiative for Asthma, www.ginasthma.org



Track 2, Steps 3-5: as-needed ICS-SABA added to maintenance

treatment

IFHr NEW ENGLAND JOURNAL of MEDICINE

’ ORIGINAL ARTICLE ‘

Albuterol-Budesonide Fixed-Dose

Combination Rescue Inhaler for Asthma

Alberto Papi, M.D., Bradley E. Chipps, M.D., Richard Beasley, D.Sc.,
Reynold A. Panettieri, Jr., M.D., Elliot Israel, M.D., Mark Cooper, M.Sc.,
Lynn Dunsire, M.Sc., Allison Jeynes-Ellis, M.D., Eva Johnsson, M.D.
Robert Rees, Ph.D., Christy Cappelletti, Pharm.D., and Frank C. Albers, M.D.

Papi et al, NEJMed 2022 (n=3,132)

In patients taking Step 3-5 maintenance treatment:

» Hazard ratio for probability of severe
exacerbations was 0.73 (95% CI 0.61-0.88) with
higher dose of as-needed albuterol-budesonide
compared with as-needed albuterol

* Most benefit seen in Step 3

Cumulative Probability of Severe Exacerbation

=== Albuterol (180 yg)—budesonide (160 ug)

(N=1013)

Albuterol (180 pg)—budesonide (160 pg) vs. albuterol (180 ug):
hazard ratio, 0.73 (95% Cl, 0.61-0.88)
Albuterol (180 pg)—budesonide (80 ug) vs. albuterol (180 pg):

1:00-7; 050+ hazard ratio, 0.83 (95% Cl, 0.70-0.99)
090 0.40- =
0.80{ 030
0704 020
0.604 0.10]
0504 0 0O0+—TF—T—T T T T T T T T T T
0 8 16 24 32 40 48 56 64 72 80 88 96 104112
0.40- —
0.30- _— v—'_ll_’_
0.20
0.104
000 T T T T T T T T T T T T T 1
0 8 16 24 32 40 48 56 64 72 8 8 96 104 112

Weeks since Randomization

== Albuterol (180 yg)—budesonide (80 ug)
(N=1054)

Albuterol (180 ug)
(N=1056)

From “Albuterol-Budesonide Fixed Dose Combination Rescue Inhaler for Asthma”,
Papi et al, NEJMed 2022; 386:2071-2083 Copyright © 2023. Massachusetts
Medical Society. Reprinted with permission from Massachusetts Medical Society

© Global Initiative for Asthma, www.ginasthma.org
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Why is GINA Track 1 with ICS-formoterol preferred?

ST

Steps 1-2: weight of evidence for effectiveness and safety compared with SABA alone, or low-dose
ICS plus as-needed SABA (4x12 month studies, n~10,000) (Crossingham et al, Cochrane 2021)
» As-needed ICS-SABA: only one 6-month RCT (n=455) (Papi et al, NEJMed 2007)

If/ﬂ

(

Steps 3-5: weight of evidence for effectiveness and safety of MART versus regimens with
as-needed SABA (n~30,000) (Sobieraj et al, JAMA 2018; Cates et al, Cochrane 2013)

» As-needed ICS-SABA: only one RCT (n=3,132) vs as-needed SABA (Papi et al, NEJMed 2022); cannot be used
for maintenance and reliever therapy

Both the ICS and the formoterol contribute to reduction in severe exacerbations (Tattersfield et al, Lancet
2001; Pauwels et al, ERJ 2003; Rabe et al, Lancet 2006)

= Safety established up to total 12 inhalations in any day, in large studies

Simplicity of approach for patients and clinicians
= A single medication for both symptom relief and maintenance treatment (if needed) from diagnosis

= Avoids confusion about inhaler technique with different devices
= Short-term increase in symptoms - patient increases the number of as-needed doses
= Step treatment down or up by changing the number of maintenance doses

© Global Initiative for Asthma, www.ginasthma.org



GINA 2023 - Adults & adolescents
12+ years

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

TRACK 1: PREFERRED
CONTROLLER and RELIEVER
Using ICS-formoterol as the
reliever® reduces the risk of
exacerbations compared with
using a SABA reliever, and is a
simpler regimen

TRACK 2: Alternative
CONTROLLER and RELIEVER
Before considering a regimen

with SABA reliever, check if the
patient is likely to adhere to daily
controller treatment

Other controller options (limited

indications. or less evidence for
efficacy or safety — see text)

*Anti-inflammatory reliever (AIR)

Confirmation of diagnosis if necessary

Symptom control & modifiable

risk factors (see Box 2-2)
Comorbidities
Inhaler technique & adherence
Patient preferences and goals

Symptoms

Exacerbations

fjde-efu”egtuin Treatment of modifiable risk factors
c‘é",,‘,’o,b'}dm,s and comorbidities ) .
Patient satisfaction Non-pharmacological strategies

Education & skills training

RELIEVER: as-needed ICS-SABA®, or as-needed SABA

Low dose ICS whenever Medium dose ICS, or Add LAMA or LTRA or
SABA taken®, or daily LTRA, | add LTRA, or add HDM SLIT, or switch to
or add HDM SLIT HDM SLIT high dose ICS

Box 3-12

Asthma medications (adjust down/up/between tracks)

See GINA
seavere
asthma guide

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

© Global Initiative for Asthma, www.ginasthma.org



How to prescribe low-dose ICS-formoterol in GINA Track 1

Example: budesonide-formoterol 200/6 mcg [160/4.5 delivered dose]
Steps 1-2: take 1 inhalation whenever needed for symptoms

Step 3. take 1 inhalation twice a day (or once a day) PLUS 1 inhalation
whenever needed for symptoms

Steps 4-5: take 2 inhalations twice a day PLUS 1 inhalation whenever needed
for symptoms

As-needed doses of ICS-formoterol can also be taken before exercise (Lazarinis
et al, Thorax 2014) Or before allergen exposure (Duong et al, JACI 2007)

See following slides for medications, doses, and maximum number of inhalations in any day for GINA Track 1

© Global Initiative for Asthma, www.ginasthma.org



Medication and device (check | Metered dose | Delivered dose

patient can use inhaler) (mcg/inhalation) | (mcgl/inhalation)
Steps 6-11 (No evidence) - - -
L 12-17 _
(AIR-only) s Budesonide-formoterol DPI 200/6 160/4.5 1 inhalation whenever needed
>
Step 3 : 1 inhalation once daily,
MART 6-11 Budesonide-formoterol DPI 100/6 80/4.5 PLUS 1 inhalation whenever needed
127 g desonide-t | DPI 200/6 160/4.5
udesonide-formotero . : : : :
518 1 mhala.tlon once or twice daily, -
PLUS 1 inhalation whenever needed
=18 BDP-formoterol pMDI 100/6 84.6/5.0
Step 4 : 1 inhalation twice daily,
MART 6—-11 Budesonide-formoterol DPI 100/6 80/4.5 PLUS 1 inhalation whenever needed
P B desonide-f | 200/6 60/
Budesonide-formoterol DPI 160/4.5 i i i i
>18 2 mhala.tlons tywce daily, _
PLUS 1 inhalation whenever needed
218 BDP-formoterol pMDI 100/6 84.6/5.0
Step 5 6-11 (No evidence) - - -
MART 12-17
Budesonide-formoterol DPI 200/6 160/4.5 2 inhalations twice daily,
>
=18 PLUS 1 inhalation whenever needed -
218 BDP-formoterol pMDI 100/6 84.6/5.0

DPI: dry powder inhaler; pMDI: pressurized metered dose inhaler. For budesonide-formoterol pMDI with 3 mcg [2.25 mcg] formoterol, use double number of puffs

GINA 2023 from Box 3-15 © Global Initiative for Asthma, www.ginasthma.org



Medication and device (check | Metered dose | Delivered dose Y &
patient can use inhaler) (mcg/inhalation) | (mcgl/inhalation) i

ASTRN®

Steps 6-11 (No evidence) - - -
1-2

12-17 |
(AIR-only) Budesonide-formoterol DPI 200/6 160/4.5 1 inhalation whenever needed -
218

DPI: dry powder inhaler; pMDI: pressurized metered dose inhaler. For budesonide-formoterol pMDI with 3 mcg [2.25 mcg] formoterol, use double number of puffs

GINA 2023 from Box 3-15 © Global Initiative for Asthma, www.ginasthma.org



Medication and device (check | Metered dose

Steps 6-11 (No evidence) -

Delivered dose
patient can use inhaler) (mcg/inhalation) | (mcgl/inhalation)

1-2
12-17
(AIR-only) s Budesonide-formoterol DPI 200/6 160/4.5 1 inhalation whenever needed
>
Step 3 : 1 inhalation once daily,
MART 6-11 Budesonide-formoterol DPI 100/6 80/4.5 PLUS 1 inhalation whenever needed
12-17 _
> J
= PLUS 1 inhalation whenever needed
=18 BDP-formoterol pMDI 100/6 84.6/5.0

NITIY;
&

w0

ASTRNS

—

DPI: dry powder inhaler; pMDI: pressurized metered dose inhaler. For budesonide-formoterol pMDI with 3 mcg [2.25 mcg] formoterol, use double number of puffs

GINA 2023 from Box 3-15

© Global Initiative for Asthma, www.ginasthma.org



Medication and device (check

patient can use inhaler)

Steps 6-11 (No evidence)

Metered dose

Delivered dose
(mcg/inhalation) | (mcgl/inhalation)

1-2
12-17
(AIR-only) s Budesonide-formoterol DPI 200/6 160/4.5 1 inhalation whenever needed
>
Step 3 : 1 inhalation once daily,
MART 6-11 Budesonide-formoterol DPI 100/6 80/4.5 PLUS 1 inhalation whenever needed
12-17 _
> J
— PLUS 1 inhalation whenever needed
=18 BDP-formoterol pMDI 100/6 84.6/5.0
Step 4 : 1 inhalation twice daily,
MART 6-11 Budesonide-formoterol DPI 100/6 80/4.5 PLUS 1 inhalation whenever needed
12-17 _
Budesonide-formoterol DPI 200/6 160/4.5 2 inhalations twice daily
> )
= PLUS 1 inhalation whenever needed
218 BDP-formoterol pMDI 100/6 84.6/5.0

ITI4 7
\\'\ '///2.

8
aod

T 11

DPI: dry powder inhaler; pMDI: pressurized metered dose inhaler. For budesonide-formoterol pMDI with 3 mcg [2.25 mcg] formoterol, use double number of puffs

GINA 2023 from Box 3-15

© Global Initiative for Asthma, www.ginasthma.org



Medication and device (check | Metered dose | Delivered dose

patient can use inhaler) (mcg/inhalation) | (mcgl/inhalation)
Steps 6-11 (No evidence) - - -
L 12-17 _
(AIR-only) s Budesonide-formoterol DPI 200/6 160/4.5 1 inhalation whenever needed
>
Step 3 : 1 inhalation once daily,
MART 6-11 Budesonide-formoterol DPI 100/6 80/4.5 PLUS 1 inhalation whenever needed
2 B desonide-f | DPI 200/6 160/4.5
udesonide-formotero : i I I I
518 1 mhala.tlon once or twice daily,
PLUS 1 inhalation whenever needed _
=18 BDP-formoterol pMDI 100/6 84.6/5.0
Step 4 : 1 inhalation twice daily,
MART 6-11 Budesonide-formoterol DPI 100/6 80/4.5 PLUS 1 inhalation whenever needed
P g desonidef | 200/6 60/
Budesonide-formoterol DPI 160/4.5 i i i i
518 2 mhala.tlons tywce daily, _
PLUS 1 inhalation whenever needed
218 BDP-formoterol pMDI 100/6 84.6/5.0
Step 5 6-11 (No evidence) - - -
MART 12-17
Budesonide-formoterol DPI 200/6 160/4.5 2 inhalations twice daily, '
=l PLUS 1 inhalation whenever needed
218 BDP-formoterol pMDI 100/6 84.6/5.0

DPI: dry powder inhaler; pMDI: pressurized metered dose inhaler. For budesonide-formoterol pMDI with 3 mcg [2.25 mcg] formoterol, use double number of puffs

GINA 2023 from Box 3-15 © Global Initiative for Asthma, www.ginasthma.org
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Reliever doses of ICS-formoterol - how much can be taken?

For ICS-formoterol with 6 mcg (4.5 mcg delivered dose) of formoterol, take 1 inhalation whenever
needed for symptom relief

Another inhalation can be taken after a few minutes if needed

Maximum total number of inhalations in any single day (as-needed + maintenance)

» Budesonide-formoterol: maximum 12 inhalations* for adults, 8 inhalations for children, based on extensive safety
data (Tattersfield et al, Lancet 2001, Pauwels et al, ERJ 2003)

= Beclometasone-formoterol: maximum total 8 inhalations in any day (Papi et al, Lancet Respir Med 2013)

Emphasize that most patients need far fewer doses than this!

For pMDIs containing 3 mcg formoterol (2.25 mcg delivered dose), take 2 inhalations each time

*For budesonide-formoterol 200/6 [delivered dose 160/4.5 mcq], 12 inhalations gives 72 mcg formoterol (64 mcg delivered dose)

© Global Initiative for Asthma, www.ginasthma.org
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Practical advice for GINA Track 1

ST

At first, patients may be unsure whether ICS-formoterol will work as well as their previous SABA reliever

» |nthe PRACTICAL study, 69% patients said ICS-formoterol worked as fast as, or faster than, their previous SABA
(Baggott et al, ERJ 2020)

= Suggest to the patient that they try out the new reliever at a convenient time

= Emphasise that they should use the ICS-formoterol instead of their previous SABA, and that they should take an
additional inhalation when they have more symptoms

Advise patients to have two inhalers (if possible), 1 at home, 1 in bag/pocket

Advise patients to rinse and spit out after maintenance doses, but this is not needed with reliever doses
» No increased incidence of candidiasis in RCTs with this recommendation (n~40,000)

Use an action plan customised to MART
= The patient continues their usual maintenance ICS-formoterol inhalations, but takes more as-needed ICS-formoterol
inhalations

» Taking extra as-needed inhalations reduces the risk of progressing to a severe exacerbation needing oral
corticosteroids (Bousquet et al, Respir Med 2007; Buhl et al, Respir Res 2012; O’Byrne et al, Lancet Respir Med 2021)

Additional practical advice for MART (Reddel et al, JACI in Practice 2022)

© Global Initiative for Asthma, www.ginasthma.org
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Action plan for MART with ICS-formoterol

A Practical Guide to Implementing SMART in 2

Asthma Management : ,
: Name: Action plan provided by:
My Asthma Action Plan planp v
Helen K. Reddel, MB, BS, PhD**, Eric D. Bateman, MB, ChB, MD"*, Michael Schatz, MD, MS®, For Single Inhaler Maintenance and Date: Doctor:
Jerry A. Krshnan, MD, PhD®, and Michelle M. Cloutier, MD®  Sydney, Australia; Cape Town, South Africe Reliever Therapy (SMART) Usual best PEE: L/min ,
Chicago, Ill; and Farmington, Conn with budesenide/formoterol (if used) ' Doctor’s phone:

Asthma Elare-up:

Normalimode!

Reddel et al, JACI in Practice 2022; 10: S31-s38

Asthma Emergency
M signs of an Asthma Emergency:

= Symptoms getting worse quickhy

If over a Period of 2-3 Days:
= Ny asthma symptoms are getting worse OR NOT
improving
[ budesonide,/formoterol £0/4.5 (4-11 years) OR
* | am using more than & budesonide,/formoterol reliever
inhalations a day (if aged 12 years or older) or more
than 4 inhalations a day (if aged 4-11 years)

| should:

K continue to use my regular everyday treatment PLUS
1 inhalation budesonide/formoterol whenever
needed to relieve symptoms

My SMART Asthma Treatment is:

O budesonide/formoterol 160/4.5 (12 years or older)
= Extreme difficulty breathing or speaking

This article includes a writable action plan template
That can be modified for other combination ICS-formoterol
inhalers, and for as-needed-only ICS-formoterol

= Little or no improvement from my
budesonide/formaterol reliever inhalations
My Regular Treatment Every Day: e/

{Wirite in or circle the number of dases prescribed for this patient]

If | have any of the above danger signs, |

Take [1, 2] inhalation|s) in the morning should dial rEnEmbnlanceEnd

say | am having a severe asthma attack.

and [0, 1, 2] inhalation(s) in the evening, every day

[ start a course of prednisclone

For additional action plans with ICS-formoterol
reliever, see National Asthma Council
Australia Action plan library
www.nationalasthma.org.au/health-
professionals/asthma-action-plans

Reliever
Use 1 inhalation of budesonide/formoterol whenever
needed for relief of my asthma symptoms

1 should always carry my budesonide/formoterol inhaler

My asthma is stable if:

# | can take part in normal physical activity
without asthma symptoms

AND

» | do not wake up at night or in the morning
because of asthma

Other Instructions

[ contact my doctor
Course of Prednisolone Tablets:
Take mg prednisclone tablets

per day for days OR

B IfI need more than 12
budesonide/formoterolinhalations (total)in
any day (or mere than 8 inhalations for
children 4-11 years), | MUST see my doctor or
go tothe hospital the same day.

Modified from Australian action plan with permission from Mational Asthma Council Australia and AstraZeneca Australia

B While 1 am waiting for the ambulance
start my asthma first aid plan:

» Sit upright and stay calm.

» Take 1 inhalation of budesonide/formoterol.
Wait 1-3 minutes. If there is no improvement,
take another inhalation of
budesonide/farmoteral (up to a maximum of &
inhalations on a single occasion).

» If only albuterol is available, take 4 puffs as
often as needed until help arrives.

» Start a course of prednisolone tablets (as
directed) while waiting for the ambulance.

» Even if my symptoms appear to settle quickly, |
should see my doctor immediately after a
serious attack.

© Global Initiative for As



Supplement to Reddel et
al, JACI in Practice
2022; 10: S31-s38

This template can be
modified for other ICS-
formoterol combinations
or for as-needed-only
ICS-formoterol.

The action plan on which
it is based has been
widely used in Australia
and other countries
since 2007.

My Asthma Action Plan

For Single Inhaler Maintenance and

Reliever Therapy (SMART)

with budesonide/formoterol

NOTMalimoe

My SMART Asthma Treatment is:
0 budesonide/formoteral 160/4.5 (12 years or clder)

[ budesonide/formoteral 80/4.5 {4-11 years)

My Regular Treatment Every Day:

{Whrite in or circle the number of doses prescribed for this patient)
Take [1, 2] inhalation(s) in the morning

and [0, 1, 2] inhalation(s) in the evening, every day

Reliever
Use 1 inhalation of budesonide/formoterol whenever
needed for relief of my asthma symptoms

| should always carry my budesonide/formoterol inhaler

My asthma is stable if:

¢ | can take part in normal physical activity
without asthma symptoms

AND

¢ | do not wake up at night or in the morning
because of asthma

Other Instructions

MName:

Date:

Usual best PEF:

{if used)

Asthma Flare-up

If over a Period of 2-3 Days:
= My asthma symptoms are getting worse OR NOT
improving
OR
* | am using more than 6 budesonide/formoterol reliever
inhalations a day (if aged 12 years or older} or mare
than 4 inhalations a day (if aged 4-11 years)

| should:

B continue to use my regular everyday treatment PLUS
1 inhalation budesonide/formoteral whenever
needed to relieve symptoms

[ start a course of prednisoclone

[ contact my doctor

Course of Prednisolone Tablets:
Take mg prednisclone tablets

per day for days OR

B Ifl need more than 12
budesonidefformoterolinhalations (total)in
any day (or more than 8 inhalations for
children 4-11 years), | MUST see my doctor or
go tothe hospital the same day.

Medified from Australian action plan with permission from Mational Asthma Council Australia and AstraZeneca Australia

Action plan provided by:

Doctor:

Doctor's phone:

Asthma Emergency

B signs of an Asthma Emergency:
= Symptoms getting worse guickhy

* Extreme difficulty breathing or speaking

# |ittle or no improvement from my
budesonide/formoterol reliever inhalations

If | have any of the above danger signs, |
should dial for an ambulance and

say | am having a severe asthma attack.

B While | am waiting for the ambulance
start my asthma first aid plan:

» 5it upright and stay calm.

» Take 1 inhalation of budesonide/formoteral.
Wait 1-3 minutes. If there is no improvement,
take another inhalation of
budesonide/formoteral (up to a maximum of &
inhalations on a single cccasion).

» If only albuterol is available, take 4 puffs as
often as needed until help arrives.

# 5Start a course of prednisclone tablets (as
directed) while waiting for the ambulance.

# Even if my symptoms appear to settle quickly, |
should see my doctor immediately after a
seripus attack.



Inhaler choice and environmental considerations

ASTRMS

= Inhaled corticosteroids markedly reduce the risk of asthma
exacerbations and death

= But limited availability and access in low and middle income countries
= Many inhaler types available, with different techniques

= Some inhalers are not suitable for some patients. For example:
» DPIs are not suitable for children <5 years and some elderly
= pMDis difficult for patients with arthritis or weak muscles
= Capsule devices are difficult for patients with tremor

= Most patients don’t use their inhaler correctly
= More than one inhaler - more errors

= Incorrect technique - more symptoms - worse adherence
- more exacerbations - higher environmental impact

= Propellants in current pMDIs have 25x global warming potential
compared with dry powder inhalers
= New propellants are being developed but not yet approved

= Choice of inhaler is important!

© Global Initiative for Asthma, www.ginasthma.org
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For this patient, which is the
right class of medication?

For these
medications,
which inhalers
are currently
available to the

patient?
Which of ETATS'R' Which of these
these inhalers SELECTION inhalers has

can the patient
use correctly
after training?

the lowest
Safest and best -
for the patient and Eﬂ‘n:lrnl'lmental
for the planet impact?

Follow-up:

Is the patient
satisfied with the
medication(s) and

inhaler(s)?

© Global Initiative for Asthma, www.

ginasthma.org
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Inhaler choice and environmental considerations

ASTRNS

First, what is the right medication for this patient?
= Control symptoms and reduce exacerbations

= Urgent healthcare and hospitalization have a heavy environmental burden

Which inhaler(s) can the patient access for this medication?
= | ow/middle income countries often have limited choice and access

= Cost of inhalers is a major burden

Which of these inhalers can the patient use correctly?
» |ncorrect technique - more exacerbations

What are the environmental implications of these inhaler(s)?
= Manufacture

= Propellant (for pMDIs)
» Recycling potential

Is the patient satisfied with the treatment and the inhaler?
= Consider the patient’s environmental priorities

= Avoid ‘green guilt’, which may contribute to poor adherence
» Check inhaler technique frequently

© Global Initiative for Asthma, www.ginasthma.org
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Changes in GINA 2023

» Double-blind study of withdrawal of mepolizumab in adults with severe eosinophilic asthma found
more exacerbations in those who ceased mepolizumab than those who continued treatment (Moore
et al, ERJ 2022)

= Mepolizumab (anti-IL5) added as a Step 5 option for children 6—11 years with severe eosinophilic
asthma (Jackson et al, Lancet 2022)

Regardless of regulatory approvals, GINA recommends biologic therapy for asthma only
If asthma is severe, and only if treatment has been optimized

Head-to-head studies are needed

Non-asthma indications for biologic therapy are mentioned only if the condition is
relevant to asthma management, or if it is commonly associated with asthma

Severe asthma guide published mid-2023 in large format

© Global Initiative for Asthma, www.ginasthma.org
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Other changes

ISTRHWD

Pulse oximetry: FDA safety communication

= Potential overestimation of oxygen saturation in people with dark skin color

Risk of drug interactions between salmeterol or vilanterol and ritonavir-boosted nirmatrelvir (NMV/r)

= Risk of cardiovascular adverse effects (Carr et al, JACI 2023; 151: 809-817)
» Drug interaction websites recommend cessation of the LABA for duration of treatment, without warning about risks

= Options (if available): prescribe alternative antiviral therapy, or switch to ICS or ICS-formoterol for duration of therapy
plus 5 days. Remember to teach correct technique if prescribing a new inhaler

= (ICS effects unlikely given short duration of treatment)

FeNO-guided treatment: well-conducted multinational study in children found no reduction in
exacerbations (Turner et al, Lancet Respir Med 2022). Update of Cochrane reviews awaited

Updated advice about describing asthma severity

= Consider using the term ‘apparently mild asthma’ in health professional education: patients with apparently mild
asthma can still have severe or fatal asthma exacerbations

See GINA report for full list of changes

© Global Initiative for Asthma, www.ginasthma.org
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Biologics - Omaluzimab

" |[njectable

" |Inhibits the binding of IgE to mast cells and basophils which reduces
the release of mediators for these cells which create the allergic
response

" Now labeled for chronic urticaria as well as nasal polyposis

" Has box warning for late anaphylaxis

" Requires star tin office with recommended wait period of 2 hours
" Has some association with cardiac events and cancer
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Biologics - Omaluzimab

Now can be prescribed for self-injection (thank you COVID)
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Biologics - Dupilumab

" |[njectable
" |Inhibits IL-4 and IL-13 (proinflammatory cytokines)
" Limited immunosuppression

" Labeled initially for atopic dermatitis, now has indications for nasal
polyposis and asthma

" |t is associated with keratitis and conjunctivitis as a known side effect
" Recommend avoidance of live vaccines
" Also can be self-injected

CASE WESTERN RESERVE
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Biologics - Benralizumab

" |[njectable

" Binds to IL-5 of basophils and eosinophils resulting in destruction of
those cells

" |nitially dosed with every 4 weeks x 3, then dosed every 8 weeks
" Can also be self-administered
= NOT labeled for nasal polyposis

CASE WESTERN RESERVE
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Biologics - Mepolizumab

" |[njectable

" Inhibits IL-5 and decreases eosinophilic inflammation however
complete mechanism of action not understood

" Also labeled for nasal polyposis
" Fixed dosing (independent of weight)
" Dosed every 4 weeks with no loading dose

CASE WESTERN RESERVE
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Question #1

* Which one of the following biologic medications has a box warning
for late anaphylaxis?

Mepolizumab
Benralizumab
Omalizumab
Dupilimab
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Question #1

* Which one of the following biologic medications has a box warning
for late anaphylaxis?

Mepolizumab
Benralizumab
Omalizumab
Dupilumab
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Question #2

* Which one of the following biologic medications is associated with
conjunctivitis and keratitis as known side effects?

Dupilumab
Mepolizumab
Benralizumab
Omalizumab

B wnN e
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Question #2

* Which one of the following biologic medications is associated with
conjunctivitis and keratitis as known side effects?

Dupilumab
Mepolizumab
Benralizumab
Omalizumab
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Question #2

* Which one of the following biologic medications is associated with
conjunctivitis and keratitis as known side effects?

Dupilumab
Mepolizumab
Benralizumab
Omalizumab

W
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Question # 3

= All of the following biologic medications have approved indications
for nasal polyposis EXCEPT:

Dupilumab
Mepolizumab
Benralizumab
Omalizumab

-l
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Question # 3

= All of the following biologic medications have approved indications
for nasal polyposis EXCEPT:

Dupilumab
Mepolizumab
Benralizumab
Omalizumab
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Question #4

" True or False

" The updated GINA 2023 Guidelines now allow for ICS-SABA as both a
maintenance as well as a reliever medication?

CASE WESTERN RESERVE
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Question #4

" True or False

" The updated GINA 2023 Guidelines now allow for ICS-SABA as both a
maintenance as well as a reliever medication?

" TRUE!
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Question #5

" True or False

= According to GINA guidance and recommendations, patient should be
instructed to rinse their mouths after use of an ICS-SABA inhaler?
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Question #5

" True or False

= According to GINA guidance and recommendations, patient should be
instructed to rinse their mouths after use of an ICS-SABA inhaler?

" True, when used as a daily medication, False when used as a reliever
medication

¥t . CASE WESTERN RESERVE
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References

= Selected references are included on the individual slides in today’s
presentation, however, a complete list of references (over 800) for the
updated GINA 2023 guidelines is available for download at
www.ginasthma.org
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