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01. Goals of asthma management
and asthma symptoms



Diagnosis of asthma

Over-diagnosis and under-diagnosis of asthma are common
Respiratory symptoms are often non-specific

Multiple differential diagnoses for dyspnea and cough

Globally, most clinicians do not have (timely) access to (quality) spirometry
Including in high-income countries

Peak expiratory flow (PEF) is less reliable than spirometry, but better than nothing

PEF meters included in WHO-PEN Package of Essential Noncommunicable disease interventions

Use PEF if spirometry not available, while we continue to advocate for better diagnostic tools

The reality of managing asthma in sub-Saharan
Africa - Priorities and strategies for improving care

Kevin Mortimer'®, Refiloe Masekela’, Obianuju B Ozoh?, Eric Donn Bateman®*, Rebecca Nantanda®, Arzu A. Yorgancioglu®2,
Jeremiah Chakaya’, Helen K. Reddel®

Mortimer et al, JPATS 2022
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Asthma is often inappropriately treated as a recurrent acute disease,
with no treatment in between

Burden to patients, family, health system, economy

Risk of asthma mortality
Cumulative risk of adverse effects of oral corticosteroids, with even 4-5 lifetime courses (Price, 2018)

Asthma morbidity and mortality are largely preventable

© Global Initiative for Asthma, www.ginasthma.org



of asthma treatment

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

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

e L

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

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

Asse

exacerbations, should always also be assessed.

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

Few/no asthma symptoms
No sleep disturbance due to asthma
Unimpaired physical activity
ong-term asthma risk minimization, which may include:
No exacerbations
Improved or stable personal best lung function

No requirement for maintenance systemic corticosteroids
No medication side-effects.

ssing symptom control is NOT enough: the patient’s risk factors (Box 2-2B, p.37), including history of

© 2024 Global Initiative for Asthma



Asthma treatment is not ‘set and forget’, and not just medications

Overall asthma control

Confirmation of diagnosis if necessary

Cu m. o Symptom control & modifiable
risk factors (see Box 2-2)

Comorbidities
Inhaler technique & adherence

Patient (and parent/caregiver) preferences
and goals

I

— Defined by -1 I Defined by -
Instabilityf
worsening

Reliever us! Exacerbations

Symptoms

II

Lung function Medication
loss adverse effects

Activity Lung function

Symptoms
Exacerbations
Side-effects
Lung function
Comorbidities

Patient (and parent/
caregiver) satisfaction

Treatment of modifiable risk factors
and comorbidities

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

GINA 2024 Box 3-3 © Global Initiative for Asthma, www.ginasthma.org



Symptoms of asthma

Respiratory Symptoms
- Shortness of breath

- Chest tightness or pain:

- Wheezing when exhaling:

- Trouble breathing

- Coughing

Systemic Symptoms

- Sleep problems

- Chronic fatigue
- Anxiety, depression

Causesandtriggers

Pollution

Smoking

Household
chemicals

Genetic

- @ Fattyfood

Dust
= Pets
@ Bacteria

* andviruses



Symptoms of asthma

Patterns of respiratory symptoms that are characteristic of asthma
The following features are typical of asthma and, if present, increase the probability that the patient has asthma.z2

Respiratory symptoms of wheeze, shortness of breath, cough and/or chest tightness:
e Symptoms are often worse at night or in the early morning.
e Symptoms vary over time and in intensity.

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

The following features decrease the probability that respiratory symptoms are due to asthma:
e Chronic production of sputum

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

e (Chest pain

e EXxercise-induced dyspnea with noisy inspiration.

© 2024 Global Initiative for Asthma



Asthma phenotypes

Cough variant asthma

* Additional information has been added about this clinical phenotype of asthma, which is common in some countries.
* Cough variant asthma may be difficult to distinguish from other causes of chronic cough in clinical practice, as spirometry

may be normal and variable airflow limitation may be identified only from bronchial provocation testing.
* Some patients may later also develop wheezing and bronchodilator responsiveness. The treatment of cough variant

asthma is the same as for asthma in general; the cough may return if ICS is stopped.

* Allergic asthma

* Non-allergic asthma

* Adult-onset (late-onset) asthma

* Asthma with persistent airflow limitation

* Asthma with obesity

© 2024 Global Initiative for Asthma



Evolving patterns of asthma management
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bronchospasm
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About current treatment of asthma: pharmacology

Despite recognizing the heterogeneity of asthma, for most of those given a diagnosis of “asthma,”
the standard initial treatment is the same, starting usually with ICSs and/or B2-agonists.

Drugs Used In Asthma

Inflammatory cells Structural cells
Eosinophil
J,( Numbers ) ‘ Epithelial cell

apoptosis)a °° [/ i
Oxygen ‘:. ( J(Cytoklnes
(for low pgs) : B Mediators

Bronchodilators Anti-inflammatory agents J-ymphocyle
Cytoki
| | JCyto '"BS© Endothelial cell
aqonists Methylxanthines () \LLeak
il Mast cell CCORTICOSTEROIDS >~ \__
1 Numbers/@°.": '
| I | Leukotriene modifiers v \ S M DCIREG
SABA LABA Degranulation R SR ] === R2-Receptors
Inhibitors i Macrophage . l Cytokines
| | JrCYtokines{@ Mucus gland
Muscarinic
" it ICS Oral
anagUhats Dendritic cell Mucus
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Lipoxygenase Receptor
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Inflammation is a common pathway in asthmatics

but not all asthmatic patients are optimaIIy responded to steroid World Journal of Advanced Research and Reviews, 2020, 08(03), 059-070: Pharmaceuticals

2010, 3(3), 514-540
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heterogeneous groupings of patients, only recently data have evolved CLP

which enable a molecular understanding of the clinical differences.

Physiol Rev 100: 983-1017, 2020.



Asthma treatment steps for adults and adolescents

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

GINA 2024 - Adults & adolescents

Confirmation of diagnosis if necessary

12+ tom condrol 3'15::: n?dalﬁﬂhh
clovs (see -
years s (s
Personalized asthma management inhaler technigue & adherence
Assess, Adjust, Review Patient preferences and goals

for individual patient needs

Symplams

Exacerbations

Side-gfects . .

Lung f o mﬂm#ﬂnﬁﬁ?ﬁ%nﬂfm

Comarbidities Nan-pharmacologicsl strategies

Fatient salisfaction Aszthma medications including ICS (as balow)
Education & skills traiming

TRACK 1: PREFERRED
CONTROLLER and RELIEVER
Using ICS-formoterol as the
reliver” raduces the risk of
exacerbations compared with

using a SABA reliever, and is a

. Sew GINA
aimpler regimen RELIEVER: As-needed low-dose ICS-formoterol -

SEEE
TRACK 2: Alternative
CONTROLLER and RELIEVER
Before considering a regimen
with SABA reliever, check if the

asthma guide
patient is likely to adhere to daily

patient s ikely to a RELIEVER: As-needed ICS-SABA®, or as-needed SABA

Other controller aptions (limited &K e ) Medium dose ICS, or Add LAMA or sdg LTRa¢ | Add azitivomycin (adubs) o
[I'?d.'bﬁﬁﬂﬂﬁ, or less evidence for ::I'::hll'rLTRI" or add HOW SLIT ' aad LTRAT, ar add ﬂ"lﬂﬂmm & SWteh L = FE—
efficacy or safety — see fext) ~O ' HEAF LT, to high dose ICS-anly OCS but consider side-sffects

4

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

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

© 2024 Global Initiative for Asthma



No one size fits all in asthma care

* Thereis no doubt that the introduction of ICSs and implementation of guidelines have contributed to a
marked improvement in all outcomes including mortality and hospital admissions between the 1980s and
the beginning of the 215t century.

Variability of response and differential response to ICSs or CS

Response to é
asthma 1
Allerai medication Exacerbations p
ergic - . .
Sensitisation C Blood and/or * There Is No One Size Fits All.
Wheeze, other sputum
symptoms eosinophils
Lung function

(spirometry, BHR, inflammation
BD reversibility) (FeNO)

Based on the results of RCTs, a minority of study participants
who do not improve or who get worse are often overlooked.

(j Airway \J

Phenotypes: Observable Manifestations of Disease(s)

Transient Persistent Does not
. Late onset Responds to
early wheezing/ respond to
4 asthma treatment
wheezing asthma treatment

J Allergy Clin Immunol 2019;144:25-33.



02. Intermittent asthma



Intermittent asthma is mild asthma??

Intermittent asthma is characterized by:

1. Daytime symptoms occurring no more than 2 days per week
2. Nighttime symptoms occurring 2 or fewer times per month
3. Use of a rescue inhaler up to 2 days a week

4. No interference with normal daily activities

5. Normal lung function tests between episodes

Key points about intermittent asthma:

- It has very little impact on daily life

- Symptoms are infrequent and short-lived

- Lung function returns to normal between episodes

- It can often be managed with as-needed use of a rescue inhaler alone, without daily controller medications

- It is considered the mildest classification of asthma severity

People with intermittent asthma may go through long periods without any symptoms.
However, they can still experience asthma attacks when exposed to triggers, though these attacks are typically less severe and less frequent compared to more

persistent forms of asthma.




Intermittent asthma is mild asthma??

 Mild asthma (GINA 2024)
 The term ‘mild asthma’ is a retrospective label, so it cannot be used to decide which patients are

suitable to receive Step 1 or Step 2 treatment.

* Intermittent asthma and mild persistent asthma are both categories used to classify asthma based on the
frequency and severity of symptoms

 Mild (Persistent) Asthma:
Frequency of Symptoms: Symptoms occur more than twice a week, but not daily.
Nighttime Symptoms: Nighttime awakenings occur 3-4 times a month.
Symptom Duration: Episodes may affect activity.
Lung Function: FEV1 is still greater than 80% of the predicted value but there is minor impairment.
Medication Use: Use of rescue medication or AIR more than twice a week, but not daily.
Impact on Daily Activity: Minor limitation with normal activities.



NHLBI EPR-4 Asthma Guidelines 2020

Management of Persistent Asthma in Individuals Ages 12+ Years

Intermittent
Asthma

J Allergy Clin Immunol 2020;146:1217-70

Treatment
PRN SABA * Daily low-dose ICS : Daily and PRN  Daily and PRN - Daily medium-high | Daily high-dose
tand PRN SABA : combination ! combination t dose ICS-LABA + | ICS-LABA +
5 ! low-daose |C5- ! medium-dose ! LAMA and . oral systemic
Preferred g 10F  formoterol A . ICS-formoterolA | PRN SABAA . corticosteroids +
: PRN concomitant : :  PRN SABA
L ICS and SABA A : :
- Daily LTRA* and  : Daily medium- : Daily medium- - Daily medium-high :
: PRM SABA s dose ICS and PEN  : dose ICS-LABA or : dose ICS-LABA i
or : SABA - daily medium-dose : or daily high-dose
: - :ICS + LAMA, and ICS + LTRA,* and
: Cromolyn,* or : : PEN SABA L i PRMN SABA
. Medocromil,* or : Daily low-dose : = :
¢ Zileuton,* or CICS-LABA, or daily d
: Theophylline,* and : low-dose ICS + Daily medium-
: PRN SABA, P LAMA, A dail id ICS + LTRA,*®
Alternative - - e e o .

 low-dose ICS +
- LTRA,* and
' PRN SABA

: Or

: Daily low-dose ICS
. + Theophylline* or
: Zileuton,* and

: PRN SABA

. or daily medium-
: dose ICS +

: Theophylline,* or
: daily medium-dose
: ICS + Zileuton,* :
- and PRN SABA

¢ Steps 2=-4: Conditionally recommend the use of subcutanecus -
: immunotherapy as an adjunct treatment to standard pharmacotherapy :
©inindividuals = 5 years of age whose asthma is controlled at the :
¢ initiation, build up, and maintenance phases of immunotherapy &

Consider adding Asthma Biologics
{e.g., anti-IgkE, anti-IL5, anti-IL5R,
anti-IL4/1L13)**

Assess Control

Step up if needed; reassess in 2-6 weeks
Step down if possible (if asthma is well controlled for at least 3 consecutive months)

Consult with asthma specialist if Step 4 or higher is required. Consider consultation at Step 3.

First check adherence, inhaler technique, environmental factors, 4 and comorbid conditions.

Control assessment is a key element of asthma care. This involves both impairment and risk. Use of objective
measures, self-reported control, and health care utilization are complementary and should be employved on an
ongoing basis, depending on the individual's clinical situation.



Symptoms
Exacerbations
Side-effects
Lung function
Comorbidities

Patient (or parent/
careqiver) safisfaction

IF the patient has:

Daily symptoms, waking at night
once a week or more and low lung
function, or recent exacerbation

NO

¥

- Symptoms most days, or
: waking at night once a week or
more, or low lung function

NO

)

Symptoms less than 3-5 days
a week, with normal (or mildly
reduced) lung function

-
l!' -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- [ E R R R R R R R R R R RN R R RN I EEE R R R R R R ER] - .

Confirm diagnosis if necessary

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

Comorbidities
Inhaler technique & adherence

Patient (and parent/caregiver)
preferences and goals

ICS-containing medicafions

(as below)

Treatment of modifiable nisk
factors and comorbidities

Non-pharmacological strategies
Education & skills training

START WITH: TRACK 1 (preferred)
. Medium dose ICS-formoterol
maintenance and reliever (MART)
- - Low dose ICS-formoterol
maintenance and reliever (MART)
i = As-needed-only low dose

ICS-formoterol

GINA 2024 - STARTING TREATMENT

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

These recommendations are

based on the (little) available
evidence and consensus

I E R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R RN .lll.’-ll.“l.‘.l.lll.'ll.lll.‘lll'Illllllﬁlll‘llllll".

OR TRACK 2

Short course of OCS :
m.l'lﬂig’l dose ICS-LABA + STEP 4 ... Mmay also be needed :
as-needed SABA (or ICS-SABA) for patients presenting
dunng an exacerbation .

Low dose ICS-LABA + as-needed STEP 3

SABA (or ICS-SABA)

i In patients with symptoms .
Per5|f~: e Low dose ICS + as-needed STEP 2 1-2 days a week or less,
Mild SABA{‘I ICS'SABA) adherence with daily .
ICS would be very poor,
so taking low-dose ICS .
. Take low dose ICS whenever whenever SABA s taken E
Intermittent STEP 1 could reduce the risk of .

SABA s taken exacerbations

GINA 2024 Box 4-5

© Global Initiative for Asthma, www.ginasthma.org



A reminder- a key change in asthma management

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?®,

| eonard B. Bacharier”, Allan Becker®, Guy Brusselle®, Roland Buhl’,
Alvaro A. Cruz®, Louise Fleming ? Hiromasa Inoue'®, Fanny Wai-san Ko
Jerry A. Krishnan'4, Mark L. Levy ©'°, Jiangtao Lin'4, Seren E. Pedersen ',

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

11

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 M, Bateman ED, et al. GINA 2019: a fundamental change in
asthma management. Eur Respir ] 2019; 53: 1901046 [https://doi.org/10.1183/13993003.01046-2019].

Reddel et al. ERJ 2019;53:1901046



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

= We were aware that poor adherence is common in mild asthma in the community, and that this
would expose patients to the risks of SABA-only treatment

" High importance given to poor adherence with regular ICS in patients with infrequent symptomes,
which would expose them to risks of SABA-only treatment

1. Adopted from GINA guideline 2019



AIR (Anti-inflammatory reliever) in GINA 2023

Box 3-4. Terminology for asthma medications

Term

Anti-inflammatory
reliever (AIR)

addition

Definition

Reliever inhaler that

contains both a low-dose
|ICS and a rapid-acting

bronchodilator

ICS-formoterol
ICS-SABA

Motes

Includes budesonide-formoterol, beclometasone-formoterol and
ICS-salbutamol combinations. Patients can also use them as needed
before exercise or allergen exposure to prevent asthma symptoms
and bronchoconstriction. Mon-formoterol LABAs in combination with
ICS cannot be used as relievers.

The anti-inflammatory effect of as-needed ICS-formoterol was
demonstrated by reduction in FeNO in several studies 171172125

Some anti-inflammatory relievers can be used as-needed at Steps

1-2 as the person’s sole asthma treatment, without a maintenance

freaiment (CAIR-only’ freaiment). Almost all evidence for this is with
ICS-formoterol. Some ICS-formoterol combinations can be used as
both maintenance treaiment and reliever treatment at Steps 3-5 (see
MART, below). For medications and doses see Box 3-15, p_80.

It is important to distinguish between the as-needed use of an anti-inflammatory reliever on its own (‘AIR-only’) in
Steps 1-2, and maintenance and reliever therapy (‘MART’) with ICS-formoterol in Step 3-5.



Track 1 treatment

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

STEP 5

Refer for expert
assessment,

’ phenotyping,
and add-on

treatment for
severe asthma

TRACK 1, Steps 1-4: PREFERRED CONTROLLER and RELIEVER for adults and adolescents.

Using ICS-formoterol as an anti-inflammatory reliever (AIR), with or without maintenance ICS-formoterol,

reduces the risk of exacerbations compared with using a SABA reliever, and I1s a simpler regimen, with a
single medication across treatment steps.

See Box 4-8 (p.B4) for details of medications and doses. AIR: anti-inflammatory reliever; ICS: inhaled corticosteroid; MART:
maintenance-and-reliever therapy with ICS-formoterol; SABA: short-acting betaz agonist

© 2024 Global Initiative for Asthma



Track 2 treatment m

Box 4-9. Track 2 (alternative) treatment Steps 1-4 for adults and adolescents

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

STEP 5

Hafar for expert
assessment,
phenutyping,
and add-on

treatment for
severe asthma

TRACK 2, Steps 1-4: Alternative CONTROLLER and RELIEVER for adults
and adolescents.

Before considering a regimen with SABA reliever, check if the patient is likely to adhere to daily ICS
treatment. If controller and reliever are in different types of inhaler device, or if changing steps requires
a change in device, train patient in correct inhaler technique.

*Anti-inflammatory reliever therapy (AIR); ICS: inhaled corticosteroid; LABA: long-acting betaz agonist; SABA: short-acting betaz agonist

© 2024 Global Initiative for Asthma



Medication and doses of
Track 1 AIR therapy

Maximum total dose of
formoterol (with ICS) in a
single day:

72 mcg metered dose

© 2024 Global Initiative for Asthma

Age Inhalers: mcgl/inhalation metered dose

[delivered dose] and maximum in any day

6—11 Budesonide-formoterol 100/6 DPI [80/4.5]

Dosing frequency by age group and treatment step
(see next page for additional inhaler options and doses)

Step 1-2 AlR-only: no evidence to date

Step 3 MART: 1 inhalation once daily plus 1 as needed

Step 4 MART: 1 inhalation twice daily plus 1 as needed

Step 5 MART: not recommended

Step 1-2 (AlR-only): 1 inhalation as needed

Step 3 MART: 1 inhalation twice (or once) daily plus 1 as needed
Step 4 MART: 2 inhalations twice daily plus 1 as needed

years (maximum total 8 inhalations in any day)
12-17 Budesonide-formoterol 200/6 DPI [160/4.5]
years (maximum total 12 inhalations in any day)
518 Budesonide-formoterol 200/6 [160/4.5] DPI
years or BDP-formoterol 100/6 pMDI or DPI

(maximum total 12 inhalations in any day')

Adults 18 years and older

Budesonide-formoterol DP1 200/6 [160/4.5]
(maximum total 12 inhalations in any day™)

Budesonide-formoterol pMDI 200/6 [160/4.5]
(maximum total 12 inhalations in any day™)

Budesonide-formoterol pMDI 100/3 [80/2.25]
(maximum total 24 inhalations in any day™)

Beclometasone-formoterol pMDI or DPI 100/6
(GINA suggests maximum total 12 inhalations in
any day®)

SIEp o MART. Z INhaatons wice daily pids 1 as needed
Step 1-2 (AlIR-only): 1 inhalation as neededt
Step 3 MART: 1 inhalation twice (or once) daily plus 1 as needed

Step 4 MART: 2 inhalations twice daily plus 1 as needed
Step 5 MART: 2 inhalations twice daily plus 1 as needed

Step 1-2 (AlR-only): 1 inhalation as needed

Step 3 MART: 1 inhalation twice (or once) daily plus 1 as needed
Step 4 MART: 2 inhalations twice daily plus 1 as needed

Step & MART: 2 inhalations twice daily plus 1 as needed

Step 1-2 (AlR-only): 1 inhalation as needed

Step 3 MART: 1 inhalation twice (or once) daily plus 1 as needed
Step 4 MART: 2 inhalations twice daily plus 1 as needed

Step 5 MART: 2 inhalations twice daily plus 1 as needed

Step 1-2 (AlR-only): 2 inhalations as needed

Step 3 MART: 2 inhalations twice (or once) daily plus 2 as needed
Step 4 MART: 4 inhalations twice daily plus 2 as needed

Step 5 MART: 4 inhalations twice daily plus 2 as needed

Step 1-2 (AlR-only): 1 inhalation as needed

Step 3 MART: 1 inhalation twice {or once) daily plus 1 as needed
Step 4 MART: 2 inhalations twice daily plus 1 as needed

=tep 5 MART: 2 inhalations twice daily plus 1 as needed




AIR (Anti-inflammatory reliever): ICS-SABA

A

AIRSUPRA" AstraZeneca -~

cg/ 80 mcg
wp:lf inhalation

IT"lr NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE Albuterol (180 pg)—budesonide (160 ug) vs. albuterol (180 pg):
e oy 0')?  Hudasonle [0 gy vi:ibatsi (180 ug)
_ = Albutero —budesonide V5. albutero .
Albuterol-Budesonide Fixed-Dose % i Pazard ratio, 0.3 (955 C, 070080 N
; . S 0904 0.40 —
Combination Rescue Inhaler for Asthma : Sl
% 0804 030-
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,, i * Airsupra™
Lynn Dunsire, M.Sc., Allison Jeynes-Ellis, M.D., Eva Johnsson, M.D., L %Enl B . )

Robert Rees, Ph.D., Christy Cappelletti, Pharm.D., and Frank C. Albers, M.D. % = ICS-SABA (Budesonide-Albuterol)

E 0] O e o o e e 0 8 56 +FDA 39 (2023.01.10) - A2 23}
, 8 0.40-] - " .
Papi et al, NEJMed 2022 (n=3,132) 2 o i O I Zda 78X =0
P = ' -2 0|87}
w 0.204
In patients taking Step 3—5 maintenance treatment: £ o
* Hazard ratio for probability of severe 0 3 & R b & % @ 2 % % % 14 b
exacerbations was 0.73 (95% CI 0.61-0.88) with Weeks since Randomization
higher dose of as-needed albuterol-budesonide
i X === Albuterol (180 pg)—budesonide (160 yg) === Albuterol (180 ug)—budesonide (80 ug) Albuterol (180 ug)
compared with as-needed albuterol g e g

* Most benefit seen in Step 3

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

\ N

SABA-ICS may be the preferred choice for patients taking ICS-LABA maintenance that does not contain formoterol.

© 2023 Global Initiative for Asthma: J Allergy Clin Immunol Pract 2024;12:882-8




03. Uncontrolled asthma and
severe asthma



Assessment of symptom control

GINA clarifies that this should not be limited to the most recent 4 weeks; there are no validated

tools for assessing symptom control over longer periods than this, and recall-error for symptoms

IS common.
GINA continues to emphasize that assessing asthma control is not enough—the patients risk

factors for exacerbations (incl. history of exacerbations), for accelerated decline in lung function

and for medication AE must also be assessed.

© 2024 Global Initiative for Asthma



ERS/ATS Definitions for Severe and Uncontrolled Asthma

Severe asthma is estimated to have a prevalence of 5% t0 10% in the asthma population

ERS/ATS Definition of Severe Asthma

4 . . - .. )
Requires 21 of the following to maintain asthma

control:
= High-dose ICS plus an additional controller

= SCS for 250% of the previous year
\ J

or

-

Asthma that remains uncontrolled despite
these therapies

o

ERS/ATS Definition of Uncontrolled Asthma

Meets the criteria for 21 of the following:

- N

Poor symptom control Frequent severe

exacerbations

>2 bursts of SCS (=3 days
each) in previous year

ACQ 21.5 or ACT <20

4 I 4
Serious exacerbations Airflow limitation
>1 hospitalization, ICU stay, FEV, <80% predicted
or mechanical ventilation after appropriate
in previous year bronchodilator withheld
N J

ACQ=Asthma Control Questionnaire; ACT=Asthma Control Test; ATS=American Thoracic Society; ERS=European Respiratory Society; FEV,=forced expiratory

volume in 1 second; ICS=inhaled corticosteroid; ICU=intensive care unit; SCS=systemic corticosteroid.
Reference: Chung KF, et al. Eur Respir J. 2014;43(2):343-373.
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TRACK 1, Steps 1-4: PREFERRED CONTROLLER and RELIEVER for adults and adolescents.

Using ICS-formoterol as an anti-inflammatory reliever (AIR), with or without maintenance |ICS-formoterol,

reduces the risk of exacerbations compared with using a SABA reliever, and is a simpler regimen, with a
single medication across treatment steps.

{STHM N

For budesonide-formoterol 200/6 mcg [160/4.5] DPI or pMDI*, or
beclometasone-formoterol 100/6 mcg DPI or pMDI

STEP 4 STEP 5
Medium dose Refer for expert
STEP 3 maintenance and reliever assessment,

Low dose maintenance
and reliever therapy (MART)
with ICS-formoterol

therapy (MART) using
low-dose ICS-formoterol

STEPS 1 -2

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

H phenotyping,

“" and add-on
treatment for
severe asthma

One inhaler, use
as needed

Same inhaler, take
1 inhalation once or twice
daily and 1 as needed

Same inhaler, take
2 inhalations twice daily
and 1 as needed

*In some countries, a budesonide-formoterol pMDI with 100/3 [80/2.25] mcg per actuation is available for AIR-only or MART. For this pMDI, the
recommended number of inhalations is double those shown above above.

GINA 2024 Box 4-7

© Global Initiative for Asthma, www.ginasthma.org



TRACK 2, Steps 1-4: Alternative CONTROLLER and RELIEVER for adults
and adolescents, with SABA reliever

Before considering a regimen with SABA reliever, check if the patient is likely to adhere to daily ICS
treatment. If controller and reliever are in different types of inhaler device, or if changing steps requires
a change in device, train patient in correct inhaler technique.

STEP 5

Refer for expert
assessment,
’ phenotyping,
and add-on
treatment for
severe asthma

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

2 different inhalers, Same 2 inhalers, Switch to new inhaler Switch to higher dose
take together as but change one to for regular use, inhaler for regular use,
needed regular use continue as-needed continue as-needed
inhaler inhaler

GINA 2024 Box 4-9 with SABA © Global Initiative for Asthma, www.ginasthma.org



TRACK 2, Steps 1-4: Alternative CONTROLLER and RELIEVER for adults
and adolescents, with ICS-SABA reliever

If maintenance and reliever medications are in different types of inhaler device, or if changing steps
requires a change in device, train patient in correct inhaler technique. Make sure the patient knows
which inhaler should be taken regularly, and which one as needed.

STEP 5
Refer for expert
assessment,
» phenotyping,
and add-on
treatment for
severe asthma

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

Combination ICS-SABA Add a new inhaler for Switch to different Switch to higher dose
inhaler, taken regular use, continue inhaler for regular use, inhaler for regular use,
as needed as-needed inhaler continue as-needed continue as-needed
inhaler inhaler

GINA 2024 Box 4-9 with ICS-SABA © Global Initiative for Asthma, www.ginasthma.org



ICS-formoterol as reliever with other ICS-LABAS”?

GINA previously recommended against use of ICS-formoterol as the reliever for patients using maintenance treatment ICS-other LABA

Original Article

- Asthma-related DAE Mon-asth lated DAE
Safety and Effectiveness of As-Needed Formoterol (] ERMpRCER S DS maiRd
in Asthma Patients Taking Inhaled Corticosteroid 1.00- s, S
- Tty T W g L T PP
(ICS)-Formoterol or ICS-Salmeterol Maintenance Mol W x T e m—
0.99+ 5 -— s o
Therapy gk DU e —
0.984
Helen Kathryn Reddel, PhD?, Guy Brusselle, MD®, Rosa Lamarca, PhD®, Per Gustafson, MD®, Gary P. Anderson, PhD®, and o
Carin Jorup, MDD’ Svdney, NSW, and Melbourne, VIC, Australia; Ghent, Belgium; Barcelona, Spain; and Gothenburg, Sweden g g 0.974
5 Eo
: : : : eE % 0.96
Patients aged 26 years with asthma of any severity currently using, or S 2 E
being candidates to receive, a B,-agonist as reliever = :"E’ > 0.954
3 >3
2E° 0.94-
CES
N=18,124 “EE 0934
25
& .92
0.914
0.90- B
Salbutamol pMDI 200ug (or equivalent via T

Formoterol Turbuhaler 4.5ug*
as needed + usual care (n=9064)

DPI) as needed + usual care (n=9060)

L 4
ICS-formoterol
maintenance +

as-needed formoterol

Randomized patients

(n=1044)

Y

ICS-salmeterol
maintenance +
as-needed formoterol
Randomized patients
(n=1605)

Y
ICS-formoterol
maintenance +

as-needed salbutamol

Randomized patients

(n=1098)

Y

ICS-salmeterol
maintenance +
as-needed salbutamol
Randomized patients
(n=1689)

h 4

k4

¥

h 4

ICS-formoterol
maintenance +
as-needed formoterol
Full analysis sett
(n=1030)

ICS-salmeterol
maintenance +
as-needed formoterol
Full analysis sett
(n=1589)

ICS-formoterol
maintenance +
as-needed salbutamol
Full analysis sett
(n=1088)

ICS-salmeterol
maintenance +
as-needed salbutamol
Full analysis sett
(n=1670)

0 30 60 90 120 150

Number of patients at risk:

I I I 1 1 ] 1 1

1
180 210 O 30 60 90 120 150 180
Time in study (days)

() As-needed Ouxis Turbuhaler-Maintenance Formoterol 1044 1011 992 630 1044 1011 992 630
As-needed Salbutamol-Maintenance Formoterol
Regular ICS-LABA used as maintenance (n=5436) As-needed Oxis Turbuhaler-Maintenance Salmeterol 1605 1557 1508 £ 15! 1
[\ As-needed Salbutamol-Maintenance Salmeterol 1689 1653 1609 915 1689 1653 1609 915

In patients taking maintenance ICS-salmeterol, the use of as-needed formoterol versus as-
needed salbutamol was associated with more DAEs, specifically non-serious and non-asthma-
related DAEs, than in patients taking maintenance ICS-formoterol.

J Allergy Clin Immunol Pract 2023;11:2104-14
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The concept of severe asthma

Asthma control

* Severe exacerbation
Symptom control Adverse asthma outcomes | ¢ Lung function decline
 Mortality

Future risks in severe asthma

To maintain To prevent

Treatment intensity required | ---------------- -~ Medication side effects
High-intensity treatment

Asthma severity may cause




Future risks in severe asthma

Severe asthma

Uncontrolled Controlled
despite high-intensity with high-intensity
treatment treatment

Medication side effects

Severe exacerbation Lung function decline

—

—

Treatment-related
future risks (OCS)

Asthma activity-related

future risks

Song WJ et al. Allergy Asthma Immunol Res 2019



Two types of severe asthma: Patient experience

Patient’s response

Fine Very difficult
Controlled by OCS rescues \ )
= Severe “controlled” asthma Y

Severe “uncontrolled” asthma



e therapeutic goal of asthma

Off treatment ~ On treatment Off treatment ~ On treatment
Complete Clinical
remission remission
Cure Remission Control
< >
Care

Step ladder therapeutic approach

The introduction of biologics for the treatment of severe asthma has
substantially changed the treatment landscape and provided an
unprecedented opportunity to eliminate or nearly eliminate oral

corticosteroids for patients

Biologics and treatable trait-based
therapeutic approach



Asthma remission by consensus among clinical experts

Clinical Remission on Treatment Clinical Remission off Treatment
For 212 months: Same criteria maintained without
+ Sustained absence of significant asthma symptoms asthma treatment for 212 months

based on validated instrument, and

+ Optimization and stabilization of lung function, and

« Patient and HCP agreement regarding disease
remission, and

* No use of systenic corticosteriod therapy for
exacerbation treatment or long-term disease control

Complete Remission on Treatment Complete Remission off Treatment

Clinical remission plus the following: Same criteria maintained without
« Current, objective evidence of the resolution of previously asthma treatment for 212 months
documented asthma-related inflammation (eg, reduced
blood or sputum eosinophil counts, FEno, and/or other
relevant measures), and
* |In appropriate research settings: Current negative
bronchial hyperresponsiveness

J Allergy Clin Immunol Pract 2024;12:894-903



The concept of asthma remission on treatment is consistent with GINA long-term

asthma treatment

Targeting asthma remission as
the next therapeutic step towards

clinical

improving disease control

Absence of asthma symptoms
Biologics

1]
g Lung function optimization
g and stabilization
Long-acting ~
beta agonists ™ Patient and HCP agreement
2020 ) regarding disease remission
L

Inhaled
corticosteroids

No SCS use

Inhaled

Bz-adrenergic Aust meet all & to meet

agonists

4{,}‘9’ e

Decades of treatment
progress have led to ‘ ‘ . .
increasingly ambitious :

asthma control targets

Clinical remission plus:

With the introduction of biclogics, clinical
0 + Resolution of asthma-related inflammation

remission is now an achievable target
for patients with asthma

+ Negative bronchial hyperresponsiveness

An expert framework was published in 2020’

 onarmentremisan

Agreement on a standardized

definition is now needed
Shared decision-making

between patients and
healthcare professionals,
as well as a common
understanding of the
individual patient journey
to remission are both
essential elementsin
N reducing disease burden
| | Exacerbations and improving outcomes

What are the most appropriate clinical

remission parameters and thresholds?

Symptom contral

SCS use

Lung function | ‘ /] ’

Biomarkers

Clinical remission may be

Airway inflammation

Airway hyperresponsiveness

Adequate length of time
patients can achieve

J Allergy Clin Immunol Pract 2024;12:894-903



GP OR SPECIALIST CARE

Investigate and manage difficult-to-treat asthma in adults and adolescents

Consider referring to specialist or severe asthma clinic at any stage

DIAGNOSIS: " /“ A
“Difficult- ! Confirm the diagnosis ) w Optimize management, ) "I Review response after ~3-6 months ) )
to-treat (asthma/differential including:
asthma : /
diagnoses) /
Ly = Asthma education
& DIAGNOSIS!
l;s;;::mms ?ﬂn:ls £~ Look for factors « Optimize treatment (e.g. check and Is asthma yes “Savere If not done by now, refer to
yes contributing to symptoms, correct inhaler technique and still uncontrolled? M a specialist, if possible
and/or exacerbations - adherence; switch to ICS-formoterol ASEIEE
: . exacerbations and poor nce;
despite medium or . Yy maintenance and reliever therapy,
high dose ICS-LABA, quality of life: i available)
gé;kjng NERirRANCE * Incorrect inhaler technigue - Consider non-pharmacological i
- Suboptimal adherence interventions {e.g. smoking
e , , cessation, exercise, weight loss,
= Comorbidities including obesity, mucus clearance, influenza and
GERD, chronic rhinosinusitis, OSA COVID-19 vaccination)
+ Modifiable risk factors and Tt S bR e e E—
triggers at home or work, including modifiable risk factors Camauden m? mm Restore previous dose
smoking, environmental exposures, . : ; (if mt‘l} s
allergen exposure (if sensitized); * Consider non-biologic add-on |
medications such as beta-blockers therapy [e..g. LABA, LAMA, |
and NSAIDs LM/LTRA, if not used) ;..'
+ Overuse of SABA relievers » Consider trial of high dose ICS- Does P
o . LABA, if not used asthma become yes e
* Medication side effects uncontrolled when —
« Anxiety, depression and social treatment is stepped
difficulties down?
Key
no
decision,
filters W
Continue optimizing
management
intervention,
treatment
diagnosis,
confirmation

© Global Initiative for Asthma 2024, www.ginasthma.org



SPECIALIST CARE; SEVERE ASTHMA CLINIC IF AVAILABLE

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

| J
«/ Investigate further and —L % Assess the severe asthma phenotype —% ? Consider other treatments —%

provide patient support
) o i i . Is add-on
. Ir:wesllgate for mnmrhldlhasfdllf&r&nl.laf Could patient yes : : : 5 Type 2 biologic yes
diagnoses and treat/refer as appropriate > ham Type 2 Py Type 2 airway inflammation | therapy available/
- Consider: CBC, CRP, IgG, IgA, IgM, SERSR ——— affordable?
IgE, fungal precipitins; CXR and/or : = R LS
HRCT chest; DLCO; DEXA scan Type 2 inflammation » Consider increasing the ICS dose for 3-6 months
- Skin prick testing or specific IgE for _ . no » Consider add-on non-biologic treatment for \L"ﬂ
relevant allergens, if not already done + Blood eosinophils 2150/ul | specific Type 2 clinical phenotypes, e.g. AERD,
- Consider screening for adrenal and/or I ﬁBPA. d‘lrﬂl"lll:‘. rfmmsmm:hs, nasal polyposis, ::;l‘:'d-::g Type 2-targeted biologic therapy is
insufficiency in patients taking + FeNO 220 ppb and/or I. atopic dermatitis available/affordable
maintenance OCS or high dose ICS * Sputum ecsinophils 22%, and/or | + Consider higher dose ICS, if not used
- If blood eosinophils 2300/ul, look for » Asthma is clinically allergen- + Consider other add-on therapy
and treat non-asthma causes, includ- driven (e.g. LAMA, LM/LTRA, low dose azithromycin)
ing parasites (e.g. Strongyloides (Repeat blood eosinophils and + As last resort, consider add-on low dose OCS, but
serology, or stool examination) FeNO up to 3x, at least 1-2 implement strategies to minimize side-effects
- If hypereosinophilia e.g. 21500/l, weeks after OCS or on lowest \ + Stop ineffective add-on therapies
consider causes such as EGPA possible OCS dose) \\\ r
- Other directed testing (e.g. ANCA, CT i i Go fo secticn 10
sinuses, BNP, echocardiogram) Note: these are not the criteria for e W : : . g
based on clinical suspicion add-on biologic therapy (see 8) SRS WETI Ay Wt
= Consider need for social/psychological - Review the basics: differential diagnosis, inhaler technique, adherence,
support comorbidities, side-effects
* |"""“|"'ﬂ multidisciplinary team care = Awvoid exposures (tobacco smoke, allergens, irritants)
i it + Consider investigations (if available and not done)
* |nvite patient to enroll in registry (if B T
available) or clinical tral (if appropriate) ]
- High resolution chest CT
- Bronchoscopy for alternative/additional diagnoses
= Consider trial of add-on freatments (if available and not already tried)
- _ _ Not currently eligible
- Low dose azithromycin for T2-targeted biologic
- Anti-IL4Ra ™ if taking maintenance OCS therapy
- Anti-TSLP® (but insufficient evidence in patients on maintenance OCS) |
- As last resort, consider add-on low dose OCS, but implement strategies M
to minimize side-effects
= Consider bronchial thermoplasty (+ regisfry)
* Check local eligibility criteria for specific biologic - Stop ineffective add-on therapies Go to section 10

therapies as these may vary from those listed

© Global Initiative for Asthma 2024, www.ginasthma.org
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SPECIALIST CARE; SEVERE ASTHMA CLINIC IF AVAILABLE
Assess and treat severe asthma phenotypes contd

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

Consider add-on biologic Type 2-targeted treatments

= Consider add-on Type 2-

targeted biologic therapy
for pahanltis with » Sensitization on skin prick testing or specific IgE
exacerbations or poor / : 2 P
sym | ora high J Total sarum IgE. and weight within dosage range
dose ICS-LABA, who have I.' = BRSO Wy Mt e
evidence of Type 2 |
: . | no
inflammation I J/ Tﬂﬂ
+ Consider local payer |I '
eligibility criteria”, | /-} Anti-ILS5 /| Anti-IL5R (benralizumab, mepolizumab, reslizumab)
comorbidities and / 5 o : : *
predictors of response / Is the patrentaimb.‘e for anti-IL5/ anti-IL5R for severe eosinophilic asthma?
when choosing between / + Exacerbations in last year
f * Blood eosinophils, e.g. 2150/ul or 2300/ul

|
]
A
|

available therapies

= Also consider cost, dosing f
frequency, route (SC or V), [ |
patient preference | |'I

| | |mo

| | Pad Anti-ILARx (dupilumab

+ Exacerbations in last year
= Blood eosinophils 2150 and =1500/ul, or FeNO =25 ppb,

or taking maintenance OCS

4

Is the patient eligible for anti-TSLP for severe asthma?™
= Exacerbations in last year

/ Eligible for none? Retun to section 7

Predictors of asthma response

Eligibility
d Anti-IgE (omalizumab)
Is the patient eligible for anti-IgE for severe a#argicasﬂlma?*

Is the patient eligible for anti-IL4R« ﬁ:rs&mmaasirmphﬁhiﬁpﬂzasﬂmm?*

no
| no
xd Anti-TSLP (tezepelumab)

What factors may predict : good
asthma response to anti-IgE? f 0
- Blood eosinophils 2260/l ++ | |' 6-12 months
+ FeNO =20 ppb + \ A
|
= Allergen-driven sympioms + | || unclear
II |I
e I"x Choose l:ﬂe \
\ rf_alrglhla - Good yes x
trial for at least asthma
What factors may predict good ”f/‘TI 4 months and mspmse?* Good response
asthma response to anti-IL5/5R? I.-'a [ assess response to T2-targeted therapy
+ Higher blood eosinophils +++ [ -
« More exacerbations in |' | :
previous year +++ || I .
= Adult-onset of asthma ++ { =
- N:Elﬁiﬂ PﬂhWE +4 l.'l | ETUF Edﬁ-or'l
/ . Consider switching
: fo a different Type
FWRE Pt ey pesdin o] | 2-targeted therapy,
asthma response fo anti-IL4Ro ? I if aligibla*
= Higher blood eosinophils +++ II o
+ Higher FeNO +++ f ’
II
.'I \
/ A &
/ Little/no response
S to T2-targeted therapy
What factors may predict good
asthma response fo anti-TSLP?
= Higher blood eosinophils +++
= Higher FeNO +++

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

No evidence of Type 2 alrway inflammation

*Checkhcafaﬁgibiﬁ!}rcrﬂeria for specific biologic
therapies as these may vary from those listed

© Global Initiative for Asthma 2024, www.ginasthma.org



SPECIALIST AND PRIMARY CARE IN COLLABORATION

Monitor / Manage severe asthma treatment

Continue to optimize management

) - Review response ) Continue to optimize management as in section 3, including:

+ Asthma: symptom control, exacerbations, lung function

+ Type 2 comorbidities e.g. nasal polyposis, atopic dermatitis
+ Medications: treatment intensity, side-effects, affordability

+ Patient satisfaction

+ Inhaler technique
+ Adherence

+ Comorbidity management

+ Non-pharmacologic strategies

+ Patients’ social/emotional needs

If good response to Type 2-targeted therapy . ‘ _
+ Two-way communication with GP for ongoing care

« Re-evaluate the patient every 3-6 months ™
+ First, consider decreasing/stopping OCS (and check for adrenal insufficiency),

A

yes

> then consider stopping other add-on asthma medications

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

+ Re-evaluate need for ongoing biclogic therapy

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

Notes:

If no good response to Type 2-targeted therapy

= Stop the biologic therapy

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

+ Consider high resolution chest CT (if not done)

o * Reassess phenotype and treatment options :

> - Induced sputum (if available)
- Consider add-on low dose azithromycin |
- Consider bronchoscopy for altemative/additional diagnoses /

- As last resort, consider add-on low dose OCS, but implement s
strategies to minimize side-effects /

- Consider bronchial thermoplasty (+ registry) /
« Stop ineffective add-on therapies /
* Do not stop ICS sl

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

* Check local eligibility criteria for specific biologic
therapies as th from those listed
rapies as these may vary © Global Initiative for Asthma 2024, www.ginasthma.org



% Review response

« Asthma: symptom control, exacerbations, lung function

+ Type 2 comorbidities e.g. nasal polyposis, atopic dermatitis
« Medications: treatment intensity, side-effects, affordability :
+ Patient satisfaction

If good response to Type 2-targeted therapy
+ Re-evaluate the patient every 3-6 months *

yes ° First, consider decreasing/stopping OCS (and check for adrenal insufficiency),
> then consider stopping other add-on asthma medications

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

» Re-evaluate need for ongoing biologic therapy

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

AT TN L T T T A LT T P TR LR e Ll

© Global Initiative for Asthma 2024, www.ginasthma.org



EAACI biologicals guidelines-recommendations for severe asthma

Collect RWE using validated tools (registries, RELEVANT

. YR

Continue while continuously monitoring safety criteria, health economics) as a basis for guidelines update

Phenotypic traits

(exacerbations, lung function
decline/fixed airway obstruction,
co-morbidities) Start the

) biological that
Biomarkers
suits best the

(eosinophils, FeNO,

patient: triple
total and specific igE)

pillar decision

(phenotype,

Outcomes biomarker,
(exacerbations, lung function,
OCS/ICS reduction, asthma
control, co-morbidity control,

Qol) and safety

outcome)

Allergy. 2021 Jan;76(1):14-44

/\

Assess efficacy

after 4-6 months
(pre-established
individual
cut-offs
for the selected
outcomes —
shared decision

making)

Re-assess airway
inflammation
(induced sputum)
and AHR

Suboptimal

Persistent
D eosinophilic
response inflammation

Neutrophilic No
inflammation inflammation

Stop the biological

and consider options
for non-T2 asthma (low-dose
macrolides, dual bronchodilators,
bronchial thermoplasty, etc.)

VooV VLV

1. Check adherence
to the overall asthma

management plan

2. Eosinophilia
is not driven
by the pathway targeted
by the biological used

3. Inadequate dosing

4. Development
of neutralizing ADA

5. Other immune
mechanisms
(autoimmunity, immune
complexes, ILC2)

Shared-decision making
to achieve individual

goals

Switch to a biological
targeting a different
pathway

Switch to a biological
targeting the same
pathway but with
a different mechanism
or route

W
=
-

(=

(=]

£
©w
<+

o)
=

@

w

&

w0

3
12

Switch to any other
biological

Stop the biological
and refer to specialized

clinic




ERS/ATS Guidelines for Severe Asthma?-2

ERS/ATS 2014 Guidelines?

* High-dose ICS plus LABA, LTRA, or theophylline and/or continuous or near-continuous OCS use
* Chronic use of OCS is associated with an increased risk of fracture and cataracts

* Given the complexity of chronic severe asthma due to different underlying mechanisms being involved in different phenotypes of the disease, personalized
therapy could lead to improved outcomes and fewer adverse events

* Methotrexate and antifungal agents are not recommended for the treatment of severe asthma

ERS/ATS 2019 Task Force Report?

 Suggests a trial of macrolide treatment to reduce asthma exacerbations in adult asthmatics on GINA/NAEPP step 5 therapy that remain persistently
symptomatic or uncontrolled

» Suggests against the use of chronic macrolide treatment in children and adolescents with severe uncontrolled asthma
 Recommends anti—IL-5 as add-on therapy for adult patients with severe uncontrolled asthma with eosinophilic phenotype

« Recommends the addition of tiotropium for children, adolescents, and adults with severe uncontrolled asthma despite GINA step 4 or 5 or NAEPP step 5
therapy

» Suggests dupilumab as add-on therapy for adult patients with SEA and for those with severe corticosteroid-dependent asthma regardless of eosinophil levels

LABA=long-acting beta,-agonist; LTRA=leukotriene receptor antagonist; NAEPP=National Asthma Education and Prevention Program; SABA=short-acting beta,-agonist.
References: 1. Chung KF, et al. Eur Respir J. 2014;43(2):343-373. 2. Holguin F, et al. Eur Respir J. 2020;55(1):1900588.



The prevalence of subtypes of Type 2 inflammation in severe asthma

Elevated

FENO N=21
(13%]

70% of patients with severe
asthma to have at least 1 T2
biomarker elevated: 31% with
a single biomarker elevated
and 39% with 2 or more
elevated.

Elevated IgE

No elevated (11%)

biomarkers y, - 5
(30%)

J Allergy Clin Immunol Pract 2021;9:1267-75



A surge in the development and approval of biologics
to treat severe asthma

SIX ﬂn[l Bﬂllmlﬂﬂ The FDA has approved six biologics

as treatments for severe asthma and more approvals are expected.

Approved by the FDA
Biologic for severe asthma
Cinquair (reslizumabh) 2016
Dupixient (dupilumab) 2018
Fasenra (benralizumab) 2017
Nucala (mepolizumabh) 2015
Tezspire (tezepelumabh) 2021
Xolair (omalizumabh) 2003

MHE June 2022, Volume 32, Issue 6



The sites of action of biologic therapies

adults and children
aged 6 and older with

severe allergic asthma 'ast cell activation
gk .
aw © % ﬁ
- 1@ v

¢ = e IL-4, IL-13
= L IL-4

leading to significant decreases in severe exacerbations
Basophil and reduced use of oral corticosteroids

@

S ——

b4

<
ke

Goblet cell ™~ ==

1 L ]
i\}‘ 2 -2 severe eosinophilic <4
_ ,V = moderate r ""’—F—-:*J asthma el
to severe | SEVere eosino] intravenous use only
eosinophilic asthma asthma  jn patients aged 18
in patients aged 6  IN€s IL-5. in adults and older(R) 1
and older I-13 and children as = 1nucus plug
young as 6 years (M) -
,. %E—z cell: Y ok™ - ="
@ Airflow
= f obstruction
[\l 175 NK Tissue
viruses = | T Alag ° infiltration
Bronchial IL- - (@ Eosinophil
epithelium exotaxis
Cell mediated B

Eosinophil
maturation

cytoxicity

Breathe 2021; 17:210144.



Allergic asthma if evidence of sensitization to >1
perennial aeroallergen and total IgE 30-1300
IU/mL (6-11 years) or 30-700 IU/mL (12+ years)

Nonallergic asthma if NO evidence of

sensitization to >1 perennial aeroallergen,

or total IgE <30, or >1300 IU/mL (6-11 years) or >700
IU/mL (12+ years)

* Consider coexisting disorders
¢ OMA — chronic idiopathic urticaria
¢ MEPO — HES, CRSWNP, EGPA
* DUPI — atopic dermatitis, CRSWNP, EoE

Difficult to control asthma

Confirm diagnosis, adherence, inhaler technique,
environmental exposures, comorbidities

[ Nonbiologic step-ups J

Severe uncontrolled asthma

l

[ Phenotyping — blood EQS, FgNO, tigE & slgE/skin test, lung function ]

( Blood EOS <150 cells/pL J

l

[ FgNO < 20 ppb ) [ FENO = 20 ppb j

-

Allergic Nonallergic Allergic
asthma asthma asthma
6-11 years OMA* NONE DUPI*. or
OMA*
12+ years OMA* TEZ DUPI*,
or TEZ OMA*,
or TEZ

J Allergy Clin Immunol 2023;151:581-9.

!

Nonallergic
asthma

l

DUPI*

DUPI*
or TEZ

Y

[ Blood EOS 150-1500 cells/pL j [ Blood EOS > 1500 cells/pL j

[ FeNO < 20 ppb j

l

Allergic
asthma

l

DUPI*,
MEPO*,
or OMA*

BENRA,
DUPI,
MEPO*,
OMA*,
or TEZ

l

Nonallergic
asthma

l

DUPI*
or MEPO*

BENRAT,
DUPI*,
MEPO*,
or TEZ

l

[ FgNO = 20 ppb j [ Rule out other causes of eosinophiliaj

Lo

Allergic Nonallergic Allergic Nonallergic

asthma asthma asthma asthma
DUPI*, DUPI* OMA* MEPO*
MEPO*, or MEPO* or MEPO*

or OMA*

BENRA', BENRAT, BENRA, BENRA,
DUPI*, DUPI*, MEPO*, MEPO*,
MEPO*, MEPO*, OMA*, or TEZ
OMA*, or TEZ or TEZ
or TEZ



RCTs regarding OCS-sparing effects of biologics

e NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 SEPTEMBER 25, 2014 VOL. 371 NO. 13
Oral Glucocorticoid-Sparing Effect of Mepolizumab Patients achieving reduction in
in Eosinophilic Asthma o daily OCS dose from baseline by
Elisabeth H. Bel, M.D., Ph.D., Sally E. Wenzel, M.D., Philip J. Thompson, M.D., Charlene M. Prazma, Ph.D., Re_ductlon in percentage Categor‘?’ (%)
Oliver N. Keene, M.Sc., Steven W. Yancey, M.Sc., Hector G. Ortega, M.D., Sc.D., and lan D. Pavord, D.M., dally OCS dose
for the SIRIUS Investigators™ Intervention dose/ from baseline >50% >75% >90% 100%
Study name duration Intervention (%)’ P-value Reduction Reduction Reduction Reduction
ORIGINAL ARTICLE
SIRIUS™ Mepolizumab Placebo (n = 66) 0 — 33 18 11 8
) i ) 100 mg SC Q4W Mepolizumab 50 0.007 54 41 23 14
Oral Glucocorticoid—Sparing Effect for 20 weeks’  (n=69)
. . ZONDA?® Benralizumab Placebo (n=75) 25 — 35 20 12 19
Of Benrahzumab In Severe ASthma 30 mg SC Q4W Benralizumab 75 <0.001 67 53 33 561
Parameswaran Nair, M.D., Ph.D., Sally Wenzel, M.D., Klaus F. Rabe, M.D., Ph.D., or Q8W fc;r OJM'T (n=72)
Arnaud Bourdin, M.D., Ph.D., Njira L. Lugogo, M.D., Piotr Kuna, M.D., Ph.D., 28 weeks Benralizumab 75 <0.001 66 52 37 521
Peter Barker, Ph.D., Stephanie Sproule, M.Math., Sandhia Ponnarambil, M.D., Q8W (n=73)
and Mitchell Galdman M D far the ZONDNDA Trial Invecticatare® LIBERTY Dupilumab 300 mg Placebo (n = 10?} 42 —_ 53 39 3 29
ASTHMA SC Q2W (after a Dupilumab 70 <0.001 80 69 55 52
ORIGINAL ARTICLE VENTURE* 600-mg loading (n=103)
dose) for
24 weeks'"

Efficacy and Safety of Dupilumab
in Glucocorticoid-Dependent Severe Asthma
Klaus F. Rabe, M.D., Ph.D., Parameswaran Nair, M.D., Ph.D.,

Guy Brusselle, M.D., Ph.D., Jorge F. Maspero, M.D., Mario Castro, M.D.,
N EnglJ Med 2018;378:2475-85; N Engl J Med 2014;371:1189-97; N Engl J Med 2017;376:2448-58; Respirology (2020) 25, 161-172
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Pilette C et al. J Allergy Clin Immunol Pract 2022




Standard-of-care background medication reduction with biologics

Original Article

Severe Asthma Standard-of-Care Background e
Medication Reduction With Benralizumab: ANDHI in

Practice Substudy

Renaud Louis, MD™*, Tim W. Harrison, MD"-**, Pascal Chanez, MD, PhD", Francesco Menzella, MD",

George Philteos, MD', Borja G. Cosio, MD, PhD?, Njira L. Lugogo, MD", Gustavo de Luiz, MD', Annie Burden, MSc/,
Timothy Adlington, MS', Nanna Keeling, MPharm", Justin Kwiatek, PharmD', and Esther Garcia Gil, MD™'; on behalf of the
ANDHI Study Investigators Liége, Belgium; Nottingham and Cambridge, United Kingdom; Marseille, France; Montebelluna, Italy;
Saskatoon, Canada; Palma de Mallorca, Malaga, and Barcelona, Spain; Ann Arbor, Mich; Gothenburg, Sweden; Wilmington, Del

ANDHI DB Phase

ANDHI IP Open-label Extension substudy
(56 wk duration)

(24 wk duration)

4= - -+ >

Bwk: & 32 wk: 16 wk: =

run-in 2 background medication reduction phase maintenance phase .

: (visits 13-14)@ (visits 15-23) (visits 23-27) &

Screen/ ! )
run-in : Benralizumab

Placebo ! ! ; : ,

i i i i i

\ v v v v
Visit 11 T Visit 13 Visit 15 Visit 17 Visit 19 Visit 21 Visit 23 Visit 27
(wk 24) (wk 32) (wk 40) (wh 48) (wh 58) (wh 64) (wk 80}

ANDHI DB EOQT & $ ) 9 8
Five potential reduction attempts (8 wk apari)
Fatients who completed the Criteria for Background Controller Medication Reduction

ANDHI DB phase
aither directly transferred or
had a gap between studies

dapending on timing of

ANDHIIP entry

= ACQ-Bscore<15
* Mo inferim clinécally significant exacarbaion since |est visat

*  Affar wimd 15, no dinically meaningful defericration in ACC-§ socore
[=+0.5) sinca lzst wisif

« Investigator agrees thal there is no clinical or cther reasan not fo reduce

Main Efficacy Analysis Set

High-dosage ICS/LABA &

High-dosage |CS/LABA

Medium-dosage ICS/LABA

Low-dosage ICS/ILABA [ ]

(#) Plus other controllers reduced
(LAMA, LTRA, xanthines)

High-dosage ICS &

Medium-dosage ICS(®

Medium-dosage ICS

Low-dosage ICS

Asg-needed reliever medicine

OCS-Dependent Analysis Set

5 mg reductions every

1-2 wk

Daily dozage of
7.5 mg achieved

Smaller reductions
{eg, 1-2.5 mg every 4 wk)

Discontinued if the investigator
judged it safe to do so0

J Allergy Clin Immunol Pract 2023;11:1759-70



Standard-of-care background medication reduction with biologics

Overall Patients controlled” at end of treatment t
(n=390) (n=179)
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Standard-of-care background
medications, including OCS, can be tapered and adapted GINA
steps reduced for patients with severe eosinophilic asthma treated
with benralizumab while maintaining symptom control in a
clinical setting.
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tion with biologics in severe asthma: SHAMAL study

>@r®

CrossMark

Reduction of daily maintenance inhaled corticosteroids in
patients with severe eosinophilic asthma treated with
benralizumab (SHAMAL): a randomised, multicentre, open-
label, phase 4 study

David | Jackson, Liam G Heaney, Marc Humbert, Brian D Kent, Anat Shavit, Lina Hiljemark, Lynda Olinger, David Cohen, Andrew Menzies-Gow,
Stephanie Korn, on behalf of the SHAMAL Investigators*

EH
Summary

Background Stepwise intensification of inhaled corticosteroids (ICS) is routine for severe eosinophilic asthma, despite Lancet 2024; 403: 271-81
some poor responses to high-dose ICS. Dose reductions are recommended in patients responding to biologics, but  published Online

little supporting safety evidence exists. December 7, 2023
https://doi.ora/10.1016/
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04. Cough-variant asthma



Cough-variant asthma (CVA)

e Common causes of an isolated non-productive cough

* Cough-variant asthma
 Chronic upper airway cough syndrome, chronic sinusitis
 GERD, post-infectious cough, inducible laryngeal obstruction, eosinophilic bronchitis

 ACEl-induced cough...

* CVA s asubtype of bronchial asthma characterized primarily by chronic cough. Unlike typical

asthma, it has the following features:

* Dry cough as the sole or predominant symptom
 Absence or minimal presence of typical asthma symptoms (wheezing, shortness of breath)

e Symptoms may worsen at night or early morning.

© 2024 Global Initiative for Asthma; KAAACI chronic cough guideline



matic cough

_m Cough-variant asthma Eosinophilic bronchitis

Cough, often associated with upper

Symptoms Dyspnea, cough, wheeze Isolated cough Zirway symptoms
Variable airflow obstruction +- + -
Methacholine provocation test + +/+ -
Cough reflex hypersensitivity -~ A -~ 1 N
Response to bronchodilator T +/+ unknown
Response to corticosteroid + + ==
Sputum eosinophilia usually usually always
BAL eosinophilia N ™ R
Bronchial biopsy eosinophilia N 4 1
Mast cell within airway smooth muscle

bundle T K K
Atopy 60-80% 40-80% 20-70%

Unlike typical asthma, CVA may show normal pulmonary function test results, requiring careful diagnosis.



Cough-variant asthma (CVA)

-Cough variant asthma (n=11)
-Classic asthma (n=24)

P=0.02
(Fisher’s exact test)

* early phase eos%>late phase eos%

# early phase eos%-<late phase eos%

Larger airway Smaller airway eos-
eos-predominant™ predominant# Inflammatory subtypes
n=22 n=13 (Simpson et al. Respirology 2006)

11 Mixed granulocytic n=12
—&— Eosinophilic n=28
—()— Neutrophilic n=31
—@— Paucigranulocytic n=27

Concentration of capsaicin to elicit 5 or

At enrollment

more coughs

(uM) P=0.04

156 - D
78.0 4

o) =

19.5~

8.76~

(3.09)

2.44 -

o
o
o D
1884 O ¢ 40 commmm
a R
@ D

122~

.61

OCSs+ OCSs-
n=13 n=144

- . }C nils LEIrK

Mixed: 2/11 (18%)

Eos: 5/21 (24%) P=0.02
Neu: 11/27 (41%) :l P=0.01

Pauce: 13/19 (68%)

(mcg/day) 1200 - § )
- + P<0.01 for M vs. *P and TN
1000 - - i + P<0.01 for E vs. 1P and §N
Maintenance ICS dose 600 P=0.50
(beclomethasone
equivalent) 600
P<0.0001
400
P<0.0001
40 P<0.0001
(Repeated measures
0 ANOVA for each subtype)

5):3197-3214

12 18 24 (months)




Cough-variant asthma (CVA) and small airway dysfunction (SAD)

A p=0.017 B p=0.001 i p=0.264
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20- 20- 134 it
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0 T T 0 I I 0 T I
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p=0.000 | |
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100~ _|_ 100+ ‘|' 100~ T
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a - = _ 5 T . ; .
L sod S so- 5 60- patients with CVA and persisted
E ' [ T . .
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20 = 20+ 20+ . . . a5 C
distinctive clinical and
o 0 T T e I i i
Patients with SAD  Patients without SAD Patients with SAD  Patients without SAD Fatients with SAD  Patients without SAD pathophy5|o|0g|ca| features.

Front. Physiol. 2021;12:761622.



Cough-va ria nt aSth ma (CVA) Effects of treatment with montelukast o

alone, budesonide/formoterol alone
and a combination of both in cough variant
asthma

Fang Yi*, Chen Zhan', Baojuan Liu, Hu Li, Jianmeng Zhou, Jiaman Tang, Wen Peng, Wei Luo, Qiaoli Chen and

Screening Treatment: three groups Follow-up Kefang Lai"

Montelukast can effectively improve cough
symptoms, cough reflex sensitivity and

Montelukast, 10 mg, daily pl . HR . . . . .
e = I eosinophilic airway inflammation in patients

with CVA.
Week | | | i | | |
-1 0 1 4 8 12 16
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d a C
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‘;ﬂ . 3- g..-. +~— MBF group
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Respir Res. 2022 Oct 10;23(1):279.



05. Asthma with comorbidities



Factors contributing to poor asthma control

Triggers

Triggers might be acute or chronic and might have synergistic effects (eq, allergen exposure and virus infections)

Allergens

Occupational
EXposures

«
Inflammatory phenotype traits p. *J'EA.L
Affects susceptibility to respond to _
triggers pH ®
Allergic
sensitisation |
Comorbidities

Can aggravate or mimic asthma symptoms

Allergic thinitis
Dysfunctional
breathing
&>
.@.@

Perfume,
. emissions

Exercise,
. cold air

Treatment barriers

Could impede asthma management in
working effectively

Poor
adherence
-
f . technigque
\ Lack of insight
\ into asthma

Severity traits
In patients treated with high-dose ICS and a second

controller (LABA, LAMA, or LTRA), consider traits
indicating potential severe asthma (eg, exacerbations)

Meed for high-dose ICS and

second controller?
-
lung function
High
symptom
burden

Asthma phenotypes

 Cough-variant asthma
* Allergic asthma

* Non-allergic asthma

* Adult-onset (late-onset) asthma

* Asthma with persistent airflow limitation

* Asthma with obesity

Lancet 2023; 401: 858-73



.

-

OBSTRUCTIVE
SLEEP APNOEA

DECONDITIONING

.

CARDIOVASCULAR
DISEASE

GASTRO-
ESOPHAGEAL
REFLUX

.

RHINOSINUSITIS

AND NASAL

POLYPS

il ™
. Pulmonary Traits

. Behavioural / Lifestyle Traits

. Extra pulmonary Traits
. vy

Ann Allergy Asthma Immunol 128 (2022) 390-397

INDUCIBLE
LARYNGEAL

OBSTRUCTION

N
—
-

e

o

QBESITY

ANXIETY AND
DEPRESSION

AIRFLOW
| LIMITATION

-

TREATABLE
TRAITS IN
AIRWAYS
DISEASES

INHALER
TECHMIQUE AND

ADHERENCE

EOSINOPHILIC
INFLAMMATIOMN

\[/,

BREATHING
PATTERN
DISORDER

7~
R
T
N\

/1 \

A schematic of identified treatable traits in asthma

||.I| I H Iu\.f- ||'||_"'"

INFECTION

COLUGH REFLEX
HYPERSENSITIVITY]

L]
ARTERIAL

SMOKING

ENVIRONMENTAL
AND

. OCCUPATIONAL

% EXPOSURES



Asthma is heterogeneous and may benefit from a personalised treatment

— All patients are different — The concept of a clinical — In reality, however, airways
and can present with a wide phenotype attempted to diseases are complex and
range of symptoms and group patients with similar heterogeneous
underlying factors clinically relevant — Different clinical characteristics can
characteristics occur in varying proportions in any

given patient

Individual patients Phenotypes Treatable traits

Date of preparation: November 2020 NP-
1. Agusti A. Thorax. 2014;69(9):857-864. GBL-RS-PPT-200002



Beyond multiple biomarkers; Integrating with treatable traits

Treatable traits approaches Precision medicine

I

Inflammation Cbesity
| T2 v5. non-T2 ]
Bl | Fixed airflow ] Osteoporosis
- : obstruction : :
T w . - Psychological factors
Cough
: l Upper airway disease
Biomarkers L : smoking
with targﬂed Laryngeal dysfunction
therapies ! ) Adherence

Allergy Asthma Immunol Res. 2022 Sep;14(5):447-464.



Traits should have clinical impact, connectivity, and patient i

Treatable traits are not mutually exclusive

Individualised self-management education Mucociliary clearance [PEP device and HS]

Reduce inhaler polypharmacy Y ’%/ Targeted treatment to airway inflammation

Inhaler technique education Antibiotics for bacterial pathogens

Adherence-aiding strategies Tailored WAP

Pharmacotherapy
and devices

Case manager
assessment -

Hisk factor

modification

Self-management

education

Tailored WAP CPAP for sleep apnoea

Biomarkers

Guideline-based Breath retraining

management

Resistance exercise +/-
pulmonary rehabilitation

Targeted *
prescription

Statins for systemic inflammation

Tailored nutritional counselling
and diet

Guideline-based management for
comorbidities

%
'f-"f"'
s
O
T

Smoking cessation counselling and
pharmacotherapy

CBT+/- pharmacotherapy for anxiety and/or
depression

Eur Respir J 2019; 53: 1802058; Eur Respir J 2020; 55: 1901509



Allergic asthma if evidence of sensitization to >1
perennial aeroallergen and total IgE 30-1300
IU/mL (6-11 years) or 30-700 IU/mL (12+ years)

Nonallergic asthma if NO evidence of

sensitization to >1 perennial aeroallergen,

or total IgE <30, or >1300 IU/mL (6-11 years) or >700
IU/mL (12+ years)

* Consider coexisting disorders
¢ OMA — chronic idiopathic urticaria
¢ MEPO — HES, CRSWNP, EGPA
* DUPI — atopic dermatitis, CRSWNP, EoE

Difficult to control asthma

Confirm diagnosis, adherence, inhaler technique,
environmental exposures, comorbidities

[ Nonbiologic step-ups J

Severe uncontrolled asthma

l

[ Phenotyping — blood EQS, FgNO, tigE & slgE/skin test, lung function ]

( Blood EOS <150 cells/pL J

l

[ FgNO < 20 ppb ) [ FENO = 20 ppb j

-

Allergic Nonallergic Allergic
asthma asthma asthma
6-11 years OMA* NONE DUPI*. or
OMA*
12+ years OMA* TEZ DUPI*,
or TEZ OMA*,
or TEZ

J Allergy Clin Immunol 2023;151:581-9.

!

Nonallergic
asthma

l

DUPI*

DUPI*
or TEZ

Y

[ Blood EOS 150-1500 cells/pL j [ Blood EOS > 1500 cells/pL j

[ FeNO < 20 ppb j

l

Allergic
asthma

l

DUPI*,
MEPO*,
or OMA*

BENRA,
DUPI,
MEPO*,
OMA*,
or TEZ

l

Nonallergic
asthma

l

DUPI*
or MEPO*

BENRAT,
DUPI*,
MEPO*,
or TEZ

l

[ FgNO = 20 ppb j [ Rule out other causes of eosinophiliaj

Lo

Allergic Nonallergic Allergic Nonallergic

asthma asthma asthma asthma
DUPI*, DUPI* OMA* MEPO*
MEPO*, or MEPO* or MEPO*

or OMA*

BENRA', BENRAT, BENRA, BENRA,
DUPI*, DUPI*, MEPO*, MEPO*,
MEPO*, MEPO*, OMA*, or TEZ
OMA*, or TEZ or TEZ
or TEZ



A proposed algorithm for biomarker with co-morbidity approach to
the use of current biologics

Mepolizumab
Omalizumab Reslizumab Dupilumab

Benralizumab

¥
O ..

Chronic
Spontaneous
Urticaria

Eosinophilic
Oesophagitis

Severe atopic
dermatitis

Journal of Inflammation Research 2021:14



06. Asthma with fixed airflow obstruction



Seve re aSth ma Proportional Venn diagram for therapeutic objectives

Phenotypic distribution (in Spain)

Bronchialohstruction (FEV1/FVC<0.7)

60 BO
23
40
@
o
£
@ acerbations (1 or more)
=
a
20
11.2
0
Early-onset Obesity-associated Late-onset Late-onset
allergic asthma asthma eosinophilic asthma non-eosinophilic asthma

Luis Pérez de Llano et al. Respir Med. 2019 May;151:49-54.



Definitions of ACO

 The terms ‘asthma-COPD overlap’ (ACO) or ‘asthma+COPD’ are simple descriptors for
patients who have features of both asthma and COPD.

* These terms do not refer to a single disease entity. They include patients with several clinical
phenotypes that are likely caused by a range of different underlying mechanisms.

 The term ACO has been preferred to asthma-COPD overlap syndrome (ACOS), as there is no
single disease or “syndrome.”

* |n 2015, the Global Initiative for Asthma (GINA) and the Global Initiative for COPD (GOLD)
released a joint statement : ACOS

* |In 2017, the American Thoracic Society and the National Heart, Lung, and Blood Institute
published a joint workshop report on ACO.

Global strategy for asthma management and prevention updated 2022
© 2022 Global Initiative for Asthma; goldcopd.org/wp-content/uploads/2016/04/GOLD_ACOS_2015.pdf; Am J Respir Crit Care Med 2017; 196:375.



Definitions of ACO

* In contrast, the 2020 GOLD Strategy update abandoned use of the term “asthma COPD
overlap” arguing that asthma and COPD are different disorders that may share common
features such as eosinophilia or some degree of reversibility.

In addition, we no longer refer to asthma & COPD overlap (ACO), instead we emphasize that asthma and COPD are

different disorders, although they may share some common traits and clinical features (e.g., eosinophilia, some degree

of reversibility).

Asthma

Global Initiative for Chronic Obstructive Lung Disease. Global Strategy for the Diagnosis, Manage ment, and Prevention of Chronic Obstructive Lung Disease.
https://www.goldcopd.org (Accessed on December 02, 2019).



Why are the labels ‘asthma’ and ‘COPD’ still important?

 There are extremely important differences in treatment recommendations for asthma and COPD.

ICS vs Long-acting bronchodilator (LABA/LAMA)

* Patients with diagnoses of both asthma and COPD are at increased risk of hospitalization or death
if they are treated with LABA compared with ICS-LABA.

Global strategy for asthma management and prevention updated 2022
© 2022 Global Initiative for Asthma



The pharmacological optimization of bronchodilation and the rationale for
triple therapy (ICS-LABA-LAMA) in airway disorders

Central nervous system

/ Parasympathetic
- r 4 % cholinergic neuron
t L?)BA hodilati ,?6? parasympatnstic %‘% N LAMA:
promotes bronchodilation 0 ] * a Inhibits binding of ACh to

LABA: I I M, muscarinic receptors
Activates B, receptors ]h l?

- / L

! \'... J Acetylcholine (ACh) s.. s ® o0

1 4 e ®® ° o
AR N °° o

M, muscarinic receptor

— .
B, receptor _
— -
J—
Airway smooth muscle

Airway smooth muscle

with permission of the authors and the publisher
er a Creative Commons licence (CC BY-NC 3.0).

Pharmacological Reviews January 2020, 72 (1) 218-252;
J Allergy Clin Immunol 2020;146:1288-91.



ICS/LAMA/LABA triple therapy combines molecules with three
complementary modes of action to alleviate asthma symptoms
ICS1? LABA3™ LAMAS-8

THIS TRIPLE COMBINATION REDUCES INFLAMMATION AND PROVIDES MAXIMAL BRONCHODILATION,
WITH THE ADDITIONAL POWER OF LAMA, TO ADDRESS UNDERTREATED BRONCHOCONSTRICTION1-8




Multiple-Inhaler ICS-LABA-LAMA Triple Therapy (MITT)

LAMA LABA/LAMA ICS/LABA

ICS

ICS/LABA/LAMA



Triple therapy combinations of ICS-LABA-LAMA in a single inhaler (SITT)

Drug Class Generic Name Form Dose
LABA/LAMA/ Formoterol/tiotropium/ciclesonide Inhalation 12/18/400 pg once-a-day
ICS powder
Formoterol/glycopyrronium/beclomethasone  Inhalation spray 5/11/87 ug twice-a-day ENERZAIR
di‘pmpiunate (TRIMARAN and TRIGGER) breezhaler
Vilanterol/umeclidinium/fluticasone furoate = Inhalation 22/65/92 pg once-a-day A
(CAPTAIN) powder ry
Formoterol/glycopyrronium/budesonide Inhalation 9.6/14.4/320 pg twice-a-day
(KALOS) aerosol \
Indacaterol/glycopyrronium/mometasone furoate Inhalation powder 150/50/80 or 160 pg once-a-day Ta,i_;;fh-&
(IRIDIUM and ARGON) =l
?:‘“ 30

Several triple therapy combinations of ICS-LABA-LAMA in a single inhaler (SITT) have been marketed )
| AEROSPHERE' “ﬁ

s (5/7:2/160 micrograms) RIXEQ
) ion, '

2021 GINA recommends adding a LAMA in patients aged >18 years who, despite being adherent to inhaled LABA
combined with medium or high doses ICS, still experience symptoms or exacerbations

Allergy. 2021 Sep 3. doi: 10.1111/all.15076. Epub ahead of print; Pharmacol Rev 72:218-252, January 2020



(ﬁ() Cochrane
[ Library

Cochrane Database of Systematic Reviews

Effectiveness and tolerability of dual and triple combination inhaler
therapies compared with each other and varying doses of inhaled

corticosteroids in adolescents and adults with asthma: a systematic
review and network meta-analysis (Review)

ObaY, Anwer S, Maduke T, Patel T, Dias S



Effectiveness and tolerability of dual and triple therapy in uncontrolled
asthma

* Current guidelines recommend a higher-dose ICS or adding LAMA when asthma is not controlled with medium-dose ICS/LABA
combination therapy.

 To assess the effectiveness and safety of dual and triple therapies

 HD-ICS/LABA is unlikely to result in any significant benefit or harm compared to MD-ICS/LABA

. HD/MD-triple .
Exacerbation / - MD-Dual therapy : : :
therapy stepa A
Medium dose - -
) ICS-formoterol high dose maintenance
: , MD-triple or ; ; ICS-formoterol,
Reduction of HD triple dual ...l fant-IgE, anti-ILS/5R, - -
dropout d/t AE therapy - : anti-IL4Ra, anti-TSLP
therapy -fonncteml* '
significant STEP4 _
. Medium/high - ] 55€5
differences dose maintenance of phenntype Cunsnder
ICS-LABA high dose maintenance
No : : anti-IL5/5R, anti-IL4Ra,
o amm ' : anti-TSLP
significant

differences

Cochrane Database of Systematic Reviews 2022, Issue 12. Art. No.: CD013799



CASE 1 (switching from HD ICS+LABA to HD ICS+LABA+LAMA)

72/F

10 yrs ago, Dyspnea and persistent cough despite the medication and SABA rescue med under the diagnosis of asthma
Chronic rhino-sinusitis, NO specific allergen sensitization, Blood EOS: 470/ul, Elevated total Ig E

Ref Pre % Ref Post % Ref %%Chg

Spirometry Flow
FvC Liters 3.02 1.79 58 2.08 &12] 17 ¥
FEV.5 Liters 195  0.79 40 080 46 14 ® . oy e
FEV.S5/FVC % 68 44 43 4 BDR- POSItlve
FEVA Liters 221 1.09 49 122 55 12 ; . .
FEVIFVC % 3 6 58 N MBPT: positive (Pc20 : 0.10 mg/ml)
FEV3 Liters 1.48 1.75 18 0 %"'1
‘Ref Pre %Ref Post %Ref %Chg
Spirometry Flow
FVC Liters 357 245 69 *
FEV.5 Liters 187 1.41 76 6
FEV.5/IFVC % 68 58 a R
FEV1 Liters 253 1.76 70 o | A
FEVIIFVC % 71 72 \_Nr
FEV3 Liters 223 o W BB ¥ Rl
FEV3IFVC % 97 91 2l L
FEF25-75% L/sec 258 1.18 46 i
lscFEF25-7T5 Lfsec 2.58 1.18 46
FEF75-85% Lisec 0.54 0.29 53 % o ke 3 4
FEF25% Lisec 455
FEF50% Lisec 316 1.81 57
FEF75% Lisec 1.04 0.44 42 Lung Volumes
PEF Lisec 696 527 76 10 *rLe
FET25-75% Sec 0.54 1.04 193 8 P
FET100%  Sec 6.70 .
FIVC Liters 357 199 56 "RV
FIF50% Lisec 2.04 L.
PIF Lisec 2.06 2
FEF/FIFS0 0.89 0
MVV L/min 113 61 54 Ref  Meas
f EPM 55
Vit Liters 0.29

f BPM 94



CASE 1 (switching from HD ICS+LABA to HD ICS+LABA+LAMA)

MD ICS-LABA (FLU-SAL) bid
-Persistent cough and intermittent dyspnea (ACT = 10-13)
- Exacerbation required OCS use

HD ICS-LABA (FLU-SAL) bid
- Mild improving but persistent exacerbation required OCS use

HD ICS-LABA (FLU-VI) once daily
- wax and wane (ACT = 10-11)
- more frequent exacerbations

HD ICS-LABA (FLU-VI) + TIO : no interval change

About 1 yr ago, HD ICS-LABA-LAMA (MF-IND-GLY) once daily
- No exacerbation and NO OCS use for 1 yr
- ACT: 23



CASE 2 (switching from LD/MD ICS+LABA to HD ICS+LABA)
28M| HAf

sEa

of 243 MEE| A|IZE AT, HF Z7I2 2} 45}
149 20j| COVID-19 ZB| 1 LM ©f M52l 2 ZTh 54
SEBUS Yyl BA B 2 T UAE BT &8 HE Tl
%*it?_'zf:—i- ”.‘.f%ﬂ HE S0 I =4 H2E 7|0l HEM =8
I8 ojY- LE| 27| H|F
2| B BEM LEE7] Aol S BO| LEIE7]7F AL Ll JARUAL, HY 7Fs8 UAHe B SO0M
18 M Z BEE| Beclomethasone+Formoterol (100/6) pMDI as- needed therapy Ar&oll i,

ol

-1 25t QIO| A CFE HAHO| A Beclomethasone+Formoterol (100/6) nexhaler = zZ{ &} HFO[A| of &= &= HH I1=
AFEoletil SAUA|F S =240 &L,



CASE 2 (Switching from AIR-only, LD/MD ICS+LABA to HD ICS+LABA)

Blood EOS: 10.7% (640/uL), ECP: 60.4
Total IgE: 308 IU/mL

MAST

Cat (2¥O0]): class5

Dog(7ll) : Class 5

Housedust mite-farinae (& HX| ZIE7]): Class 4
Housedust mite-pteronyssinus (& HX| £IE7]): Class 4
Birch (KF2FLISE): class 3

FeNO: 74 ppb

BDR: Positive
SPIROMETRY (BTPS)

FVC (L) 5.05 5.46

FEV1 (L) 3.46 83 4.15 99 20
FEV1/FVC (%) 69 76

FEF25-75% (L/sec) 2.25 50 3.32 74 a8

MBPT: positive (Pc20 : 0.16 mg/ml)
ACT=10-11



CASE 2 (Switching from AIR-only, LD/MD ICS+LABA to HD ICS+LABA)

Track 1, pMDI preference
Step 4 for 2 months: ACT 16, no exacerbation
Step 5 for 1 month: ACT 22

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

STEP 5

Refer for expert
assessment,
phenotyping,
and add-on
treatment for
severe asthma

»

TRACK 1, Steps 1-4: PREFERRED CONTROLLER and RELIEVER for adults and adolescents.

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

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



CASE 3 (switching from MITT to SITT)

74/M

2 yrs ago, Dyspnea and persistent dry cough despite regular MD ICS/LABA (FLU-VI) use under the diagnosis of asthma
Multiple Myeloma Dx and management at IMHO
No allergy, normal total Ig E, Never smoker, No Eosinophilia, FeNo; 5 ppb

BDR: Negative
Spirometry e e onned MBPT: positive (Pc20 : 8.0 mg/ml)

How Long: Slopped:

rve Lited Ref Pre 9%Ref Post 9%Ref %Chg . . .

Fevs U Spirometry Fiow Fixed Airflow obstruction

FEV1 o FVC Liters 347 298 86 290 84 3

FEVIFVC % FEV.5 Liters 1.60 1.33 78 128 75 4 8

FEV3 Lites FEV.SIFVC % 68 45 44 o 1\

FEV3FVC % FEV1 Liters 232 1.73 75 1.71 74 -1 ;N

FEES T L FEVI/FVE % 69 58 59 2 i "

S 58 : i I —

e FEV3 Liters 2.42 236 2 =

FEF25% Lisa FEV3IIFVC % a7 81 81 2 | |

FEFS0%  Lise FEF25-75% Lisec 222 070 31 0.72 32 3 4

FEF75% Lisa lseFEF25-75 Lisec 2.22 0.70 Y | 0.78 35 11 =

PEF Lise FEF75-85% Lisec 035 024 70 024 68 2 4 e 3 4

FET25-75% Sec FEF25% Lisec 3.43 2.81 18 "

Eﬁgm f_“‘ FEF50% Lisec 297 1.35 8 112 38 A7

riad L;:!' FEF75% Lisec 090  0.31 34 028 31 -10 Lung Volumes

BE T™ PEF Lisec 6.84 6.52 95  B6.00 88 - 10 SrLe

FEFIFIFS0 FET25-75% Sec 0.54 215 399 203 376 6 s —

MVV Lim FET100%  Sec 6.60 .44 2 .

f BPN FIVC Liters 3.47 1.89 54 226 65 20 Y
FIF50% Lisec 4.88 4.88 0 4

Lung Velumes . PIF Lisec 4.93 5.00 1 2 i

TLC L it

e T FEFIFIFS0 0.28 0.23 AT

ol ™ MWV L/min 104 62 50 Ref  Meas

FRC PL Litei f BPM 80

ERY L it

RY Lite

RWVITLC %%

Vig Lite

VE Limun D

Vit Liters 0.38

f EPM 25



CASE 3 (switching from MITT to SITT)

MD ICS-LABA (FLU-VI) once daily
-Persistent cough (ACT = 11)

HD ICS-LABA (FLU-VI) + TIO
- Poor adherence
- ER visit

2 months ago, switched to HD ICS-LABA-LAMA (MF-IND-GLY) once daily
- cough resolved
- ACT: 24



CASE 4

ER visit
46-year-old female

C.C: Fever

Onset: 16 days ago
Associating symptoms: cough with sputum, dyspnea

Vital sign: BT: 38.4 C, BP 140/90 mmHg, HR: 98 bpm, RR: 22/min
Past history: Recurrent respiration tract infection, Frequent admission to hospital

Allergic rhinitis, but no treatment

Present lliness: She was diagnosed with pneumonia at a local clinic and was continuously treated with antibiotics,
but there was no improvement, so she was transferred to our ER.



CASE 4

CBC: 6170-10.1-299K (EOS 23%, 1420/U|) After treatment
BAL cell analysis: EOS 79%

OCS treatment and dramatically improved



CASE 4

Allergy (MAST): DF/DP class 3 +

Ref Pre % Ref Post % Ref %Chg

Spirometry Flow
FVC Liters 3.15 2 86 g1 2 98 95 4 B
FEV.S Liters 2.02 1.57 78 1.69 84 i B 1"'-,|
FEV.S/IFVC % 68 55 57 s ; \
FEV1 Liters 2.40 2.01 84 2.15 an 7 ol
FEVI/FVC % 76 70 72 | P‘x:;,h_l_
FEV3 Liters 2.57 2.72 g 0 T '
FEV3FVC % 97 a0 91 2 J*&-.-__{ f
FEF25-75% Lisec 2.84 1.27 45 1.47 52 16 4 o
IsoFEF25-75 Lfsec 2.84 1.27 45 1.76 62 39
FEF75-85% Lisec 0.87 0.30 35 0.35 41 17 % o vhde 7 4
FEF25% Lisec 5.50 6.08 10
FEFS0% Lisec 3.48 1.85 53 2.14 61 16
FEF75% Lisec 1.35 0.41 31 0.64 47 54 Lung Volumes
PEF Lisec 5.80 6.50 112 7.49 129 15 10 BrLe
FET25-75% Sec 0.45 1.15 258 1.02 228 11 g S
FET100% Sec 6.49 6.54 1 &
FIVC Liters 315 236 75 267 a5 13 RV
FIFS50% Lisec 218 2 43 11 4
PIF Lisec 3.19 3.59 12 2
FEF/FIFS0 0.85 0.88 4 o
MVV Lfmin 101 68 67 Ref Meas

f EPM 63



CASE 4

CEosnophi 4 [1200315] INY
S

. . Q\‘ E
................................................................................................................................... R S
Sl el S Lo SE e Sl
epolizumab ' '
(22:11)
------------- -ﬂ.—IE?"-----__------T_------
i a0 ﬂ-z? 1
2019-05-13  2019-05-16  2020-05-06  2020-09-23  2021-03-10  2021-07-14  2021-07-19  2021-08-31  2022-04-13  2023-02-08  2024-03-25
w372 v4.15 w407 449 4.25 v401 ¥3.93 w415 435 w413 445

OCS/SCS burst or low dose OCS maintenance

High dose ICS-LABA, low dose OCS, anti-histamine, LTRA, INCS

No parasite infection

No other organ involvement

BM biopsy: W.N.L
Chromosomal study: normal

FIP1L1/PDGFRA fusion gene study: negative

FIP1L1/PDGFRA Fusion Gene [FISHI | tsaadt CEEHTTC

ZAE =2t
No evidence of FIP 1L1-PDGFRA rearrangement

nuc ish(FIP1L1,CHIC2,PDGFRA)x2[500]
2F:500

FIP1L1-PDGFRA rearrangement FISH : Negative {0/500 :0%)
cf. A& £ X : 0.6% 0]}

b
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s
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CASE 4

Spirometry

FvC

FEV.5
FEV.5/FVC
FEV1
FEV1/FVC
FEV3
FEV3IFVC
FEF25-75%
IsoFEF25-75
FEF75-85%
FEF25%
FEF30%
FEF75%
PEF
FET25-75%
FET100%
FIVC
FIFS0%

PIF
FEF/FIFS0
MV

f

Liters
Liters
b
Liters
b
Liters
b
Lisec
Lisec
Lisec
Lisec
Lisec
Lisec
Lisec
Sec
Sec
Liters
Lisec
Lisec

L/min
BEPM

Ref

3.15
2.02
68

2.40
76

a7
2.84
2.84
0.87

3.48
1.35
5.80
0.45

315

101

Fra

2.86
1.57

55
2.01

70
2.57

a0
1.27
1.27
0.30
5.50
1.85
0.41
6.50
1.15
6.49
2.36
2.18
3.19
0.85

68

65

% Ref

91
78

84

45
45
35

53
31
112
256

7o

&7

Fost

298
1.69

a7
215

r2
2.72

;M
1.47
1.76
0.35
6.08
214
0.64
7.49
1.02
6.54
2.67
243
3.99
0.88

low dose ICS-LABA, anti-histamine

% Ref

895
84

a0

o2
62
41

61
47
129
228

85

%Chg

16

17
10
16

15
-1

13
11
12

S

(=L T - -

Lﬂanmhmng

™
W
~

A
)

i

1 0 v‘Ll'ﬁ& 3 4

Lung Volumes
frLc

CERV
I Bg
Ref Meas

i)

Spirometry
FVC
FEV.5
FEV.5/FVC
FEV1
FEV1IFVC
FEV3
FEV3IFVC
FEF25-75%

lsoFEF25-75

FEF75-85%
FEF25%
FEFS0%
FEF75%
PEF
FET25-75%
FET100%
FIVC
FIFS0%

PIF
FEF/FIFS0
MWV

f

Lung Volumes
TLC
VC
IC
FRC PL
ERV
RV
RVITLC
Vig
VE
vt
f

Diffusing Capacity
DLCO
DL Adj
DLCO/VA
DL/VA Adj
VA
IVC
TLC Sb
RV Sb
RVITLC Sb

Liters
Liters
%
Liters
%
Liters
%
Lisec
Lisec
Lisec
Lisec
Lisec
Lisec
Lisec
Sec
Sec
Liters
Lisec
Lisec

L/min
BPM

Liters
Liters
Liters
Liters
Liters
Liters
%
Liters
L/min
Liters
EPM

mL/mmHg/min
mL/mmHg/min
mL/mHg/min/L
mbL/mHg/min/L
Liters

Liters

Liters

Liters

%

Ref

3.10
200

2.35
75

a7
278
278
0.83

3.43
1.30
2.75
0.45

3.10

100

461
3.10
2.04
2.74
1.02
1.61

35

4.9

18.4
18.4
412

Pre

3.23
1.86

57
2.38

293

o1
1.70
1.70
0.38
5.79
2.64
0.60
6.89
0.95
6.87
2.22
1.63
1.74
1.62

70

2.23
3.23
1.85
3.28
1.23
1.99

3.37
23.6
0.19

124

15.5
15.5
3.60
3.60
4.30
2.92
4.30
1.38

32

% Ref

104

11

61
61
45

45
120
212

7

113
104

120

120
124

480

28R

88

Post

3.16
1.93
61
2.44
77
2.96

2.07
202
0.49
6.16
299
0.78
6.78
0.78
6.74
2.06
20
3
1.49

% Ref

102
a7

104

74
73

a7

118
172

Vidlumie

a8 kK & o,

.I..

-
'
f
i
i

%Chg

- - -

10

o N & o W

Ref Meas

02 4 .Tﬁmm 12 14 16



CASE 5
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< PFT

FVC: 3.35 L (100%)

FEV, : 1.77L (76%)
FEV,/FVC: 53%

DLco: 71%
BDR: FEV1 230 ml (15%)

*** FeNO: 72 ppb

* MAST

\/

% Aspergillus Class 3

¢ CBC4600-13.4-308K (Eos 9.2%, 400)

< Total Ig E (IU/mL [ref. ~100 IU/mL]): 702.2




CASE 5

MD ICS+LABA+LAMA -->> HD ICS+LABA+LAMA
Long term low dose OCS use and burst HD OCS
Persistent dyspnea

1%t visit Follow-up Follow-up
(3 months) (20 months)

FVC: 3.35 L (100%) FVC: 3.16 L (94%) FVC: 3.09 L (93%)

FEV,:1.77L (76%) FEV,:1.57L (68%) FEV,:1.53L (67%)

FEV,/FVC: 53% FEV,/FVC: 50% FEV,/FVC: 49%

DLco: 71% DLco: 74% DLco: 63%

BDR: FEV1 230 ml (15%) BDR: FEV1 120 ml (8%) BDR: FEV1 190 ml (15%)
FVC 430 ml (15%) FVC 140 ml (5%) FVC 320 ml (11%)

* Recurrent exacerbation > 2 times/ year
* Admission or ER visit 1 time/year

* Consider add on-Duphilumab



CASE 5

0.9
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D_ 1

06
059
049
0.3
024
0.1

Eosinophil # [L200319]

|:|_

2000-03-20 2003-01-13  2006-09-13  2017-02-13  2018-10-10 2018-10-24 2020-06-16 2021-02-03 2022-09-28 2023-01-31 2023-02-06 2023-03-29 2023-08-21
w441 w447 w453 w460 w04 w373 w412 V369 w392 Wwa.8h w45 waos AR

¢ FeNO: 72 ppb -->> 36 ppb -->> 17 ppb

Duphilumab
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Exhaled Nitric Oxide Measurement [S77770]
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Summary

" Qver-diagnosis and under-diagnosis of asthma are common.

" Asthma presents with a wide range of non-specific symptoms.

" Once asthma is properly diagnosed, pharmacological treatment that includes Inhaled Corticosteroids (ICS)

essential, regardless of the symptoms
= Asthma remission can be a new long-term therapeutic goal for all patients with asthma.
" High-dose ICS: only suggested for short-term use (3—6 months) to minimize AE potential.
" Many of the recently developed biological formulations have been confirmed to have a steroid-sparing
in the treatment of asthma.
" The identification of various comorbidities and treatable traits in asthma, and the subsequent individualized

treatment approach, can increase the success rate of asthma management.
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Thank you for your attention

Questions?
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