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GINA 2020

Box 3-5A
Adults & adolescents 12+ years

Personalized asthma management:
Assess, Adjust, Review response

Symptoms

Confirmation of diagnosis if necessary
Symptom control & modifiable S,
risk factors (including lung function)
Comorbidities

Inhaler technique & adherence
Patient preferences and goals

Clo,
uod

ASTaNd

Exacerbations
Side-effects
Lung function /
Patient satisfaction mmgmmm rfackn
Non-pharmacological strategles
Asthma medications (adjust down or up)
Asthma medication options: Education & sidlks training
Adjust treatment up and down for
individual patient needs STEP 3
! o
PREFERRED : STEP 1 Low dose
CONTROLLER : Daily low dose inhaled corticosteroid (ICS), ICS-LABA
{o prevent exacerbations : As-needed or as-needed low dose ICS-formoterol *
and control symptoms  ; low dose
* ICS-formoterol *
Other : Low dose ICS Dally leukotriene receptor antagonist (LTRA), or Medlum dose
controller options : taken whenever | low dose ICS taken whenever SABA taken t ICS, or low dose
. : SABAs taken t [CS+HLTRA®
PREFERRED PIITI . © As-needed low dose ICS-formoterol for patients
REever i AsneededlovdoseCSomotel” e maimenance and elever therapyt
Other
reliever option * As-needed short-acting f-agonist (SABA)

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

GINA 2020, Box 3-5A

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

# Conslder adding HDM SLIT for sensitized patients with
allergic rhinitis and FEV'1 >70% predicted

© Global Initiative for Asthma, www.ginasthma.org

2020 GINA Report, Global Strategy for Asthma Management and Prevention. https://ginasthma.org/wp-content/uploads/2020/06/GINA-

2020-report 20 06 04-1-wme pdf5




TASK FORCE REPORT
ERS/ATS GUIDELINES ON SEVERE ASTHMA

International ERS/ATS guidelines on
definition, evaluation and treatment of
severe asthma

TABLE 3 Definition of severe asthma for patients aged =6 years

Asthma which requires treatment with guidelines suggested medications for GINA steps 4-5 asthma (high dose ICS* and LABA or leukotriene
modifier/theophylline) for the previous year or systemic CS for =50% of the previous year to prevent it from becoming “uncontrolled” or which
remains “uncontrolled” despite this therapy
Uncontrolled asthma defined as at least one of the following:

1) Poor symptom control: ACQ consistently >1.5, ACT <20 (or “not well controlled” by NAEPP/GINA guidelines)
2) Frequent severe exacerbations: two or more bursts of systemic CS (>3 days each] in the previous year
3] Serious exacerbations: at least one hospitalisation, ICU stay or mechanical ventilation in the previous year
4) Airflow limitation: after appropriate bronchodilator withhold FEV1 <80% predicted (in the face of reduced FEV1/FVC defined as less than
the lower limit of normal)
Controlled asthma that worsens on tapering of these high doses of ICS or systemic CS (or additional biologics)

#. the definition of high dose inhaled corticosteroids (ICS) is age-specific (table 4). GINA: Global Initiative for Asthma; LABA: long-acting .-
agonists; CS: corticosteroids; ACQ: Asthma Control Questionnaire; ACT: Asthma Control Test; NAEPP National Asthma Education and Prevention
Program.

ERS/ATS GUIDELINES ON SEVERE ASTHMA | K.F. CHUNG ET AL. Eur Respir J 2014; 43: 343-373



Symptoms compatible with asthma

Evaluate for alternate diagnoses
Chronic obstructive lung disease
Sarcoidosis
Gastroesophageal reflux disease
Acute or chronic respiratory infections
Sinus disease
Fixed airway obstruction
Bronchectasis
Bronchiolitis obliterans
Interstitial lung disease
Cardiovascular disease

Assess for asthma-associated diseases
Allergic bronchopulmonary aspergillosis
Eosinophilic granulomatosis with polyangiitis
Aspirin sensitivity
Chronic rhinosinusitis
Exercise-induced bronchospasm

Assess for environmental exposures and triggers
Tobacco smoke (firsthand or secondhand)
Dust
Smog
Weather changes
Mold
Animals
Scented products
Cold air
Work environment
Medications

Evaluate medication regimen
High-dose ICS plus second controller
Proper medication delivery technique and adherence
Six months or more of symptoms
Two or more exacerbations per year

Phenotyping

Spirometry with evaluation for bronchodilator response
Bronchoprovocation testing
Chest radiograph

Pulmonary function testing

Chest CT imaging

Echocardiogram

Pro-brain natriuretic peptide

Empirical treatment with proton pump inhibitor

Serum IgE levels

Skin testing for aspergillus sensitivity
Aspergillus-specific IgG

ANCA

CBC count with differential

»{ Trial of trigger avoidance

»{ Assess inhaler technique

Serum IgE
Eosinophil count

Targeted asthma therapies (see Table 1)

Nathan Schoettler, MD, PhD, and Mary E. Strek, MD

CHEST 2020; 157(3):516-528



Invited Review

Current and future targeted therapies for severe asthma: Managing
treatment with biologics based on phenotypes and biomarkers

Pierachille Santus™*, Marina Saad®, Giovanni Damiani , Vincenzo Patella“, Dejan Radovanovic®

" TYPE2ALLERGIC

IgE = 100 UI/mlI

High FeNO (30-50 ppb)

Skin prick test +/ RAST +
Allergic rhinitis

Eosinophils < or 2 300 cells/uL
Early onset
Corticosteroid-dependent
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NON TYPE 2
IgE < 100 IU/mlI
FeNO < 30 ppb

Skin prick test -/ RAST -
Eosinophils < 150 cells/puL
Sputum Eosinophils < 2%
Sputum neutrophils > 60%
Usually associated with smoke

~ TYPE2 EOSINOPHILIC

IgE < 100 1U/ml B

FeNO > 50 ppb b

Skin prick test or RAST +/-

Eosinophils = 300 cells/uL

Sputum eosinophils = 2%

Late onset

Nasal polyposis /

NARES /
_/'/

Pharmacological Research 146 (2019) 104296
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X o : Step up herapy or change clinical
Check adherence and proper treatment i strategy andlor device

. i '
: . '
Y : S

P. Sanius, ef al.
Pharmacological Research 146 (2019) 104206




Asthma risk factors

Asthma endotypes

Immune responses
and memory

Transcriptome

(gene expression)

Severe asthma phenotypes

Microbiome

Increased BMI

CHEST 2020; 157(3):516-528



2 inflamm
rritants, pollutants, microbes, and viruse

¥

re
‘

o

i3] o e

| GM-CSF

/

IFN-y
TNF-a |

Leukotriene B,

Curr Opin Allergy Clin Immunol 2018, 18:509-518



Un punto di vista che € cambiato

Asthma: defining of the persistent adult phenotypes
Sally EWenzel

The common disease asthma is probably not a single disease, but rather a complex of multiple, separate syndromes
that overlap. Although clinicians have recognised these different phenotypes for many years, they have remained
poorly characterised, with little known about the underlying pathobiology contributing to them. Development of
targeted therapies for asthma, and phenotype-specific clinical trials have raised interest in these phenotypes. Improved
understanding of these phenotypes in complex diseases such as asthma will also improve our ability to link specific
genotypes to their associated disease, which should help development of biomarkers. However, there is no standardised
method to define asthma phenotypes. This Review analyses some of the methods that have been used to define
asthma phenotypes and proposes an integrated method of classification to improve our understanding of these
phenotypes.
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Wenzel, Lancet 2006



Specifiche terapie per specifici target immunoflogistici
delllasma

TARGET
Anti-fungals e.g.itraconazole e Fungi
Anti—IgE e.g. omalizumab :> \r\r\r IgE
Cytokine blockers e .
e.g. anti-lL-4/IL-13, anti-IL-5 AR 1S Cytokines

Anti-inflammatory agents
e.g. new steroids, PDE, inhibitors, :> :

protein kinase inhibitors, statins, Eosinophils Neutrophils

PPARY agonists, FLAPinhibitors @ SID

Tlymphocyte Epithelial cells

Inflammatory
cells & pathways

Mediator antagonists
e.g. CRTHZ2 receptor antagonists > - = Mediators
(PGD.), endothelin antagonists -

Bronchodilatorse.g.ultra LABASs Airway smooth
C— @ S g 5

Bronchial thermoplasty

Thomson, BMC Medicine 2011
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Biologic treatment algorithm for severe asthma

Baseline assessment

. Confirm presence of severe asthma, according to the GINA report [12], and T2 inflammation (OCS dependency or exacerbations 22 per year). Identify and address adherence to ICS and other

controller medication treatment, comorbidities, and potential exposure to risk factors and complicating factors?

Establish blood eosinophil levels and FeNO levels®

Validate eosinophil levels by reviewing historic blood eosinophil counts, performing repeat measures, and confirming the presence/activity of T2 asthma and comorbid disease entities associated

with severe asthma.
If historic eosinophil counts are not available, consider an OCS-tapering approach in asymptomatic patients receiving daily or frequent OCS treatment to assess for elevated eosinophil levels

Biomarkers and comorbid disease entities associated with severe asthma should be considered in combination and in context. Consider T2 comorbid disease entities associated with severe
asthma (e.g., severe atopic dermatitis, CRSWNP, perennial allergy, EGPA, eosinophilic pneumonia, and hypereosinophilic syndrome), their severity relative to asthma, and whether they are a
predictor of response to biologics or a treatment target — address the greatest clinical need for the patient

Blood eosinophils Blood eosinophils Blood eosinophils OCS-dependent asthma
<150 cells/uL 2150-51500 cells/pL >1500 cells/pLf
There is no evidence to support biologic Consider BEC and FeNO levels asa starting p:int.tzut also alv:tags consider T2 comorbid disease
efficacy in patients with persistently low entifies associated with severe asthma
BEC and FeNO levels
1. Consider BEC and FeNO levels, taking Anti-IL-5/5Ra
FeNO FeNO into accoqnt whether BEC (IL-5/5Ra) or Rule out haematological
<25 ppb 225 ppb FeNO (anti-IL-4/13) represents the High FeNO to blood - conditions and other Conduct
‘ ‘ dominant biomarkerc Anti-IL-4/13 hypg‘r)%%?tl%%ghlllo assessment 3
: hS?ngitivity to I : hS(ingitivity to. I l then then
Inhale erennia Inhale erennia :
alle?gen alle?gen ) o S?;ﬁ;&‘i’g'c Anti-IL-4/13
2. Consider the presence/activity of Anti IL-5/5Ra Anti-IL-4/13 or
T2 comorbid disease entities associated Anti-IL-4/13, anti-IL-5/5Ra
Yes No Yes No with severe asthma anti-IgE, or
\ 4 anti-IL-5/5Ra
Response Anti- -
Anti-IgE¢ t%ﬁ:ﬂae&gy' IL4it3 Antl Sensitivity to inhaled a:trlnlll.'zfii
biologics or IL-4/13 perennial allergen > anti-IL-5, o'r
unlikely anti-IgE? anti-IL-5Ra¢¢
N
| Biologic treatment response improves with increasing blood eosinophil levels >
1 1 Y
Additional considerations influencing biologic selection: pregnancy, BMI, patient preference, treatment compliance, frailty, dexterity, and age.9
Consider switching to a different treatment option if a suboptimal response to first-line therapy is observed.

BUHL ET AL
J ALLERGY CLIN IMMUNOL PRACT
FEBRUARY 2022



Difficult-to-treat asthma

Assess and address the following

- Confirm asthma diagnosis

« Improve adherence to IGs

« Correct inhaler technique

- Identify and avoid exposure to risk factors and
triggers (e.g., allergens, irritants, smoking)

« Assess and treat coexisting conditions

Severe asthma despite
high-dose IGs + LABA and
adequate management

« Determine blood eosinophil counts and FENnO
- Assess coexisting conditions (e.g., severe atopic dermatitis,
CRSWNP, allergic rhinitis, eosinophilic pneumonia, EGPA)

Severe asthma (without daily OGs) OG-dependent severe asthma
A
Blood eosinophils Blood eosinophils Blood eosinophils
<150 cells/pl 150 to 1500 cells/ul >1500 cells/ul
+ I + Current or historic
evidence of

FENO <25 ppb FEnO =25 ppb v increased blood
Integrate clinical Rule out parasitic eosinophil count?

characteristics, infections, hemato-

biomarkers, and logic diseases, and

Allergic asthma Allergic asthma coexisting conditions other hypereosin-
and perennial allergy? and perennial allergy? ophilic conditions

Yes No Yes No Yes No
A

Anti-IgE Anti-TSLP Anti-IgE, Anti-lIL-4Ra Anti-IgE, Anti-IL-5 Anti-IL-4Rey, Anti-IL-4Ra
or anti-IL-4Ra, or anti-1L-4Re, or anti-1L-5,

anti-TSLP or anti-TSLP anti-I1L-5, anti-IL-5R or

anti-TSLP anti-1L-5R, anti-1L-5R

or
anti-TSLP \—;7

Taper OGs gradually
Monitor for adrenal insufficiency
Monitor for unmasking of EGPA

Assess response, side effects,
‘ and patient satisfaction

} 'y

Assess response (after 4 to 6 months), side effects, and patient satisfaction

Good response Poor response Good response
Decrease in exacerbation rate of - Reassess differential diagnosis, adherence, Decrease in OG dose of =50% and
=50%, decrease in symptoms, and coexisting conditions, phenotypes, and biomarkers decrease in exacerbation rate;
improved asthma control; continue - Stop ineffective biologic agent continue add-on treatment with
add-on treatment with biologic agent « Consider switching to a different biologic agent biologic agent
« Share decision making
N Engl ) Med 2022;386:157-71.




A Type 2—High Asthma B Type 2—Low Asthma

Allergic asthma

Eosinophilic asthma
Charcot—Leyden

Eosinophil granules
DNA strands
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AIRWAY
LUMEN

* Mucous plugging
< 4B e,

B e AP 0. v~y |
Pollutants, viruses, bacteria

2
e o

Tezepelumab
(Anti-TSLP)

AL 1 o \
Interleukin-4Ra |
Interleukin-33 Interleukin-33
N Interleukin-25
TSLPR \x

TSLP
AIRWAY

MUCOSA

TNF-a
Interferon-y

ST2 Testosterone
Lipoxin
< P

N\

N o) 15771, Biologic Therapies for Severe Asthma
\

Guy G. Brusselle, M.D., Ph.D., and Gerard H. Koppelman, M.D., Ph.D.

Interleukin-3 . Interleukin-17RB
Interleukin-4
Interleukin-5
Interleukin-9
PGD:

CRTH2

N Engl ] Med 2022;386:157-71.

Omalizumab Interleukin-9

j f =
(Anti-IgE) Interleukin-13 Interleukin-13 PGD: J poxin | B,
Interleukin-5 \ Interleukin-5 Interleukin-17A

Interleukin-4
Reslizumab \ l
Mepolizumab < TSLPR
(Anti-IL-5) S ] ;:.}_,’
£ SMOOTH-MUSCLE CELLS | " SMOOTH-MUSCLE CELLS —
M ﬂx_/‘

—— -
Dupilumab
¥ (Anti-IL-4Ra)

Interleukin-4Ra

_I Interleukin-4Ra

Interleukin-5R

Benralizumab
(Anti-IL-5R)
: B O i Interleukin-13
Eosinophil precursors - Eotaxins AIRWAY MUCOSA
~ RANTES

Reslizumab
Mepolizumab

ENDOTHELIUM

; & -5
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(Anti-IL-5)

Interleukin-5
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B Therapeutic target
- Approved therapy

Omalizumab

8 Therapy in clinical development )
Immunoglobulin

O injectable Mepolizumab
D Oral
Inhaled Downstream Reslizumab
Mediators -
Cytokines Benralizumab
Dupilumab
T2 High Rfcept(.’rt Tralokinumab
Asthma antagonis

Fevipiprant
DP,/CRTH2

0C000459

- Transcription m\ [—
pstream factor
Mediators ~— DNAzyme

FIGURE 1. Biologic and novel therapies for the treatment of severe asthma. This figure includes only approved and emerging therapies
with published human data. CRTH2, Chemoattractant receptor-homologous molecule expressed on T2 cells; DP2, prostaglandin D2
receptor 2; /gE, immunoglobulin E; /L, interleukin; 7SLP, thymic stromal lymphopoeitin.
PEPPER ET AL Academy of Allergy, Asthma & Immunology (J Allergy Clin
Immunol Pract 2017;5:909-16)




Current Biomarkers in T2-High Inflammation

Currently available biomarkers may assist clinicians in the selection of targeted
asthma treatments, most of which are specific for T2-high disease. Biomarkers in

medicine are divided into 3 categories'”:

e Type 0, a marker that relates to the natural history of disease;
e Type 1, a marker that reflects drug activity or drug responsiveness;
e Type 2, a marker that acts as a surrogate and defines potential disease

process.'’

Tabatabaian et al | Allergy Clin N Am 37 (2017) 329-343
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