ﬂANE ~
t; o, AR

Severe asthma: A continuous challenge

Stelios Loukides MD phD FCCP

National and Kapodistrian University of Athens —
Medical School



Conflicts [Honorarium fees]

e AstraZeneca Greece & Bulgaria & Poland
* Boehringer Ingelheim Greece& Europe
* Chiesi

* GlaxoSmithKline Greece & Denmark

* Elpen

* Menarini Helllas

* Novartis Hellas & Europe

* Pharmaten Hellas

* Vianex/MSD



Design

e Starting from the definition



Definition
ATS/ERS task force 2014

Asthma which requires treatment with quidelines suggested medicafions for GINA steps -0 asthma [high dose 5" and LABA or leukatriene
modfier/theaphyllin] for the previous year or systemic CS for 50% of the previous year o prevent it from becoming uncontrolled " or which

remains uncontrolled” despite this therapy

Uncontralled asthma defined as &t least ane of the following:

Poor symptom contral: ACQ consistently 1.5, ACT <20 lor "not well controlled” by NAEPP/GINA quidelines|

J| Frequent severe exacerbafions: two or more bursts of systemic C5 (3 days each| in the previous year

3] Serious exacerbations: at least one hospitalisation, ICU stay or mechanical ventilation n the previous year

4 Aiflow limitation: after appropriate bronchodilstor withhold FEVY <80% predicted (in the face of reduced FEVI/FVC defined a5 less than

the [ower limit of normall
Controlled asthma that wrsens on tapering of these high doses of ICS or systemic CS [or additional biologics)

—_—

Differential diagnosis o
FOIIOW up properly Intern?tio.nal ERS/ AAAAA idelines on

severe asthma



ICS: The critical step: Defining the dose

TABLE 4 Definition of high daily dose of various inhaled corticosteroids in relation to patient age

Inhaled corticosteroid Threshold daily dose in ug considered as high

Age 6=12 years Age >12 years
Beclomethasone dipropionate 2800 (DPI or CFC MDI) 22000 (DPI or CFC MDI]

2320 (HFA MDI) =>1000 [HFA MDI)
Budesonide =800 (MD! or DPI] 1600 (MD! or DPI|
Ciclesonide =160 (HFA MDI) 2320 (HFA MDI)
Fluticasone propionate =500 (HFA MDI or DPI] 1000 (HFA MDI or DPI]
Mometasone furoate 2500 (DPI) =800 (DPI)
Triamcinolone acetonide =1200 =2000

Notes: 1) Designation of high doses is provided from manufacturers” recommendations where possible. 2| As chlorofluoracarbon (CFC)

preparations are being taken from the market, medication inserts for hydrofluoroalkane (HFAJ preparations should be carefully reviewed by the
clinician for the equivalent correct dosage. DPI: dry powder inhaler; MDI: metered-dose Inhaler.

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



The GINA perspective

Inhaled cortict@rtﬁd Adults and adolescents Children 6-11 years
Low  Medium  High Low Medium High

Beclometasone dipropionate (CFC)* | 200-500  >500-1000  >1000 | 100-200  >200-400 >400
Beclometasone dipropionate (HFA) | 100-200  >200<400 400 o100 >100-200 >0

Budesonide (DPI) 200400 >400-800 >0 100-200  >2004400 >0
Budesonide (nebules) 250500 >500-1000  >1000
Ciclesonide (HFA) 80-160  >160-320 >3 0 >§0-160 >160
Fluticasone furoate (DP) 100 A, 200 na. . na.

Fluticasone propionate( DPI) 100-250 >250-500  >500 100-200  >200<400  >400
Fluticasone propionate (HFA) 100-250 >250-500  >300 100-200  »200500  >500
Mometasone furoate 10-20 >20-440 440 10 200440 2440

Triameinolone acetonide 400-1000 ~>1000-2000 »2000 | 400-600 - -B00-1200  >1200

http://ginasthma.org/
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Different or up-regulated?

| allergies |Pathogen/Physical/Cellular/Metabolic | Smoking |

O Oxidativelnitrative
Siress

Fibhroblast=sSmatris
Dbhesity/ metabolic factors
mroewsth Factors

. . e Wassels

Aarweay smeoo it muscle

ERS/ATS Guidelines Severe Asthma Eur Respir J. 2014



The clinical problem: Discrepancy between symptoms and inflammation.

Discordant
Symptoms

EARLY SYMPTOM
PREDOMINANT

Early onset, atopic.
Normal BMI.
High symptom expression.
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Later onset, female preponderance.
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The persistent airway obstruction

Table 2
Characteristics of the three clusters of asthmatic patients and their relation to the presence of persistent airflow obstruction.
(luster Cluster | (luster 2 Cluster 3
Size (%) 36(329%) 53(31.2%) 61(35.9%)
Features Low dose ICS High dose ICS Low dose ICS
(100%) (100%) (100%)
No criteria for SRA (riteria for SRA No ritenia for SRA (100%)
(100%) 906%)
No atopy Atopy Atopy
(100%) (547%) (100%)
Nooral (8 Oral C§ No oral G5
(100%) (642%) (100%)

No persistent aitflow obstruction
(85.7%)

Persistent airflow obstruction
(83%)

No persistent airflow obstruction
(86.9%)

Konstantellou E et al Resp Med 2015




Airway pathology in severe asthma is related to airflow obstruction but not symptom control
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A different approach

o
Allergens s ® J
o o

4 CRTH2
‘( Y ALX/FPR2
IgE /\
* )' Lipoxin A,

Eosinophils

= Smooth muscle cells
__<>_

B cells

——————

‘ Allergic eosinophilic airway inflammation :ll

onallergic eosinophilic airway inflammatior

Brusselle G et al Nat Med 2013




Clinical and inflammatory characteristics
of the European U-BIOPRED adult severe

asthma cohort
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Multifactorial process

“Severe asthma”

Characteristics

Phenotypes

Obese, female
late onset, less
eosinophilic

[edAiopus Juingong

Clinical & Experimental Allergy Wenzel S
pages n/a-n/a, 18 JAN 2012 DOI: 10.1111/j.1365-2222.2011.03929.x
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2222.2011.03929.x/full#cea3929-fig-0001



http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2222.2011.03929.x/full#cea3929-fig-0001

Arising questions: From childhood to adulthood

Prevalence of obstructive diseases

IR

Viral recurrent Wheeze

Risk of

4 Allergic Asthma COPD

‘Severe Asthma with Multiple Allergies

|

"Late-Onset non-Allergic Asthma

*[ Severe Obese Neutrophilic "

S:\;::‘emr\alon-Allergic neutrophilic :l Severe Eosinophilic +/-polyposis
Pre-school School age Adolescent Adult
H igh Steroid responsiveness Low

Disease
actty

|  with symptom remission

(hikdhood-anset asthmawith
symptoms persisting into adulthood

Adut-onset asthma symptoms

(oo onset st //{‘hildhnud-unsatasthmawfth

#,-‘ remiting-relapsing symptoms

Black bax

Adulthood
Aae

Just J et al Clinical & Experimental Allergy 2017

Fuchs O et al Lancet Respiratory 2017




The evidence : Frequent exacerbator
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B Adults p = 0.040
O Children p = 0.982

None
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8 Adults p <.001
O Children p = 0.960

i

1t02 3 or more
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Delinger L et al AJRCCM 2016




Overcoming the simplicity

<~ pollutants, irritants)
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- ~| Nutrition
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Anatomi_cal. factqrs Jq-_-.i Epithelial barrier Exposome (allergen, ]

Remodeled ‘

resident cells

1

Genetic and
epigenetic factors

Metabolic
pathways

Innate and adaptive
immune response

Psychological
factors

Agache | & Akdis CA Allerg Inter 2016



An interesting endotype: Increased prothrombotic status

Endogenous thrombin potential (%)

p<0.01

p<0.01

25

20

15

10

Healthy controls Mild asthma

von Willebrand factor (%)

Severe asthma  Prednisone asthma

<001
p<0.05
pe<d 01
pe0 01
Y
[ Y
A
»
" A“
!
u “A A
A N A
n
Mild asthma Severe asthma  Prednisone asthma

Healthy controls

Marlous M.S. Sneeboer, et al Journal of Allergy and Clinical Immunology, 2016
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Blood eosinophis

Sensitivity

10—

0.8~

0.6~

0.4 —

0.2-

0.0-

Baseline prediction model

FeNO + blood eosinophils
Blood eosinophils

----- FeNO

0.6 0.4
Specificity

0.2 0.0

Guus A. Westerhof et al. Eur Respir J 2015;46:688-696




Schleich FN, ERJ 2014; Kostikas K, ERJ 2014
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Periostin and Th2 composite index

Periostin ng/ml

100f
80
60}
4

20}

100-Specificity

Periostin ng/ml SRA

100f

a0}

20|

6of

0

20 40 60 80 100

100-Specificity

Periostin ng/ml mild to moderate asthma
100

a0
60}
of 7
il
O|r| N P R B
0 20 40 60 80 100
100-Specificity

Konstantellou E et al JACI in practice 2017
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GINA 2017
Gepaneuréd Brpata

Meiwon Av&non
. Biwal  BAga2  Biwa3  Bruad
SABA kart' B,-01ey€pTNG Bpaxeiag dpdong KAt ETiKANoN
€mikAnon ICS& @opuoTEPOAN
EmiAéTe éva EmiAélTe éva lpoobéorte éva n lpoobéorte éva n
MEPICOOTELA Kal Ta 6Uo
XapnAn 66on ICS XapnAn d6on ICS Métpia R YynAR Mepo
+ LABA 860on ICS + LABA Anti-IgE
TioTpoTTio
LTRA MéTpia CS a1rd 10 OTOHA
EmiAoyég YynAn 66on ICS TioTpoTTIO (eAayiotn d60n)
PUOMIOTIKWV LTRA
QAPMAKWYV XaunAR d86on ICS
+ LTRA Ogo@uUAAivn SR

XapnAnf &6on ICS
+ @go@UAAivn SR

SABA: 3,-01ey€pTnG Bpaxeiag dpdong, LABA: B2-01eyépTng HaKpAg dpdong, ICS: eioTrvedpeVa KOPTIKOOTEPOEIDH, LTRA:
AVTAYWVIOTEG UTTOBOXEWV AeUKOTpIEViWY, CS: KOPTIKOOTEPOEION, SR: Bpadeiag amodéoueuong
Avakou@IoTIKd: SABA, anticholinergics, formoterol, short-acting oral 3,-agonists, short-acting theophylline



Diagnosis confirmed: Start high doses of ICS
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- Eotaxin IL-5
Bertilimumab ———© ©o“© —— Mepolizumab, Reslizumab

———Benralizumab

- PGD,

EMR1 agonists ——3» -€——SIGLEC-8 agonists

TSLPQ’
AMG 157 —— ©

/\
Basopht

Omalizumab

Dupilumab VitcosalImmunology

Travers J et al Mucosal Immunology (2015) 8, 464-475;



Searching the specific endotype-establishing precision medicine...

. l’dwmhvd

# symptoms remain uncontrolled at GINA step 5 proceed

Amber O et al Current Opinion in Pulmonary Medicine 2017.




A Life style personalized approach
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AQLQ score)
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Freitas P et al Am J Respir Crit Care Med 2017




Bronchial thermoplasty: Targeting ASM irrespective of the inflammatory process?

Pretolani M et al Journal of Allergy and Clinical Immunology 2017



SRA ask for specialists

p<0.001
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Akke-Nynke van der Meer et al. Eur Respir J 2016;48:726-733



A different approach

Evaluations (Sx, PFTs, Exacerbations, Onset of
disease, atopic state)

!

Guideline Treatment Steps w——fp- Steps 4-6

!

Not well-controlled
(Personalized approach)

Steps 1-3
Treatment selection based on:
l Endotype Assessment
Well-controlled (FeNO, Eosinophils, Periostin, IgE, and other biomarker

Improved efficacy based upon
mechanism of disease expression

Reduced Impairment and Risk

Busse WW et al JACI 2015



Messages

e Confirm the diagnosis

e Use the criteria

e Start with ICS

* Consider endotypes and precision medicine
* Future ... always promising



