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Astim heterojen bir hastaliktir...
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Cok cesitli endotipler ve fenotipler vardir!
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Astim/Fenotiplerin Gelismesinde Temel Olaylar
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Astim heterojen bir hastaliktir...

Klinik tabloyu
- belirler
Kume Biyobelirtecler I
Analizleri
Astim | Her Bir
Hastalari — Hasta
Fenotip Fenotip
Endotip Endotip




Eozinofilik Inflamasyon Biyomarkerlari
ve Risk
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Schematic representation of the
umbrella term 'asthma’

Endotip: Hastaligin farkh fizyopatolojik mekanizmasina sahip alt grubu

‘Asthma’

The Asthma Syndrome

/—\ Symptoms of asthma, variable airflow obstruction
Early onset [ Late onset Asthma phenotype characteristics

Observable characteristic with no direct relationship to a disease

Symptoms process. Includes physiology, triggers, inflammatory parameters

Asthma Endotypes

Distinct disease entities which may be present in clusters of

Exacerbations FEV1
EV phenotypes, but each defined by a specific biological mechanism
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Astimda Endotipi Belirleyen Faktorler
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International ERS/ATS guidelines on
definition, evaluation and treatment of
severe asthma

Kian Fan Chung'*?', Sally E. Wenzel**', Jan L. Brozek*, Andrew Bush'?,

Mario Castro®, Peter J. Sterk®, lan M. Adcock’, Eric D. Batermnan’,

Elisabeth H. Bel®, Eugene R. Bleecker®, Louis-Philippe Boulet?,

Christopher Brightling'®, Pascal Chanez'', Sven-Erik Dahlen'?,

Ratko Djukanovic™, Urs Frey', Mina Gaga'®, Peter Gibson'®, Qutayba Hamid",
Nizar N. Jajour', Thais Mauad', Ronald L. Sorkness'® and W. Gerald Teague®

Agir Astim:

« Yiiksek doz IKS ile birlikte ikinci * Onceki yila gdre >%50
bir kontrol edici ilac (LABA, LTRA, sistemik steroide ragmen
Teofilin) ve/veya

-Kontrol altina alinamayan

veya
-Bu tedavi ile kontrol edilebilen astim

Eur RespirJ 2014; 43: 343-373 | DOI: 10.1183/09031936.00202013




Brons Epitel Gen Analizi ile Astimdaki 2 Grup

IL-13 responsive gen signature in bronchial epithelium
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Brons Epitel Gen Analizi ile Astimdaki 2 Grup

IL-13 responsive gen signature in bronchial epithelium

Periostin
'CLCA1

= 3] _ SerpinB2
AAAAAAAAAAAAAAAAAAAAAAHAAAAAHHAHAHAHAAAAHHHAHHHAHHHHHHHHAHHHAHHHHAHAAA
| J 1 J

cluster 1: high expression cluster 2: low expression
™ high
expression A=asthma
level H=healthy control
Illow
A 140 — 7000 + .
p<10+ , > 6000 -
<10+ =0.85
= 1204 F° —= - 8 _ 5000
> @ . -3
TS . ® 2 4000 -
S8 —3 NE *
£ 5 100 A i EESOUO‘
% S G 2000 +
™ & 80 1 < 1000-
. 0 -
60 IL-4 IL-5 IL-13
Healthy LOW HIGH
Control Asthmatics; Th2
signature status signature status

Woodruff P, et al. AJRCCM 2009;180: 388-95



Astim Endotipleri: Astim sendromu
icinde farkli hastaliklari siniflamak icin yeni
bir yaklasim
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Agir Astimda Inflamatuar Mekanizmalar

Inflammatory mechanisms and pathobiologic features Ieadmg to severe asthma

Wﬂlsms associated with granulyymammatlon\
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Figure 1 Proportion of various inflammatory phenotypes
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Original Article

Baseline Features of the Severe Asthma Research ®
Program (SARP lll) Cohort: Differences with Age

NIH/NHLBI’'nin destekledigi
bu programda agir astimin
farkli molekdler,
biyokimyasal ve hiicresel
Inflamatuar dzelliklerinin
yanisira yapisal/fonksiyonel
anormallikler gosteren bir
heterojen sendrom oldugu
ortaya konmustur.
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Teague WG, et al. JACI Practice 2018;6:545-54.



Agir Astimda Imminolojik Mekanizmalar

Tip 2 astim
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T2 Astim Fenotipi Komplekstir

Th1
Th17 (apoptosis/granuloma)
(neutrophilic inflammation) IL-9 / mast cells / PGD2
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Asthma

IL-4/1L-13 Systemic IgE Local 1gE

Type 2 immune response driven complex endotype

Agache |, et al. Allergology International 2016;65:243-52



Astimda PGD2’lerin Roll
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PGD, Biyolojisi
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Astim siddeti, kontrolu ve TH, inflamasyon iligkisi

Relative BAL cellmMRNA

PGD, pathway upregulation;
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PGD, pathway upregulation;
Astim siddeti, kontrolu ve TH, inflamasyon iliskisi

BAL fluid PGD2 {pg/mL)
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Agir Astimda Imminolojik Mekanizmalar

Tip 2 astim
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% neutrophil phagocytosis

Notrofillerin Rolu Var mi?
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Phenotype & treatment

Artmis balgam notrofil orani:

1.
2.

Inflamasyondaki artis

Eozinofil ve makrofajlar
gibi diger inflamatuar
hicrelerdeki kismi
azalmayi

Doku ve liUmen arasindaki
notrofil dagilimindaki
degisikligi

IL-17 aracili notrofil
gocundeki artisi gosterir.

Brooks CR. BMC Pulm Med 2017;17:169




Notrofillerin Rolt Var mi?
(Ne dereceye kadar?)

Artmis balgam noétrofil orani:

1.
2.

Inflamasyondaki artisi

Eozinofil ve makrofajlar gibi diger inflamatuar
hlicrelerdeki kismi azalmay!

. Doku ve lUmen arasindaki notrofil

dagilimindaki degisikligi
IL-17 aracili nétrofil gocuindeki artisi gosterir.

Anatomik lokalizasyonu (intraepitelyal, lamina propria veya l[imen ici),
aktivasyon durumunu ve fonksiyonel fenotiplerin belirlenmesi cok 6nemlidir.



IL-17 Agir Astimda Onemli Bir
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IL-17 Kaynaklari
e Th1l7 hucreleri

Th17 Yolagi
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Havayollari IL-17'ye cok duyarlidir
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e [L-13 ve IL-17A Brons Epitel hiicrelerinde Th2
ve |L-17 signature genlerini indukte eder

e Buna gore 3 astim subgrubu tanimlanmistir
— Th2-yiksek
— Th17-yuksek
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a & @ .
L]
L L] ®
L]
" : -':— ®
L] -
[ .. ™ .
e °* .
4.. a B ™ : .
[ ]
b S
l. L
q N
Tu2 score
A
n-f /
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IL-17A Promotes the Exacerbation of IL-33-Induced Airway
Hyperresponsiveness by Enhancing Neutrophilic
Inflammation via CXCR2 Signaling in Mice

Nobuaki Mizutani,* Takeshi Nabe.” and Shin Yoshino*

e [L-17A ile birlikte CXCR2 sinyali Gzerinden
notrofilik inflamasyonu arttirarak BHR'yi tetikler

e CXCR2 sinyal-aracili TH2 cevaplari arttirir

Mizutani N, et al. J Immunol 2014;192:1372-84



Neutrophilic Thl7 pathway Barrier defect Neurogenic
inflammation inflammation

Asthma Rhinitis CRS AD

Non- type 2 immune response driven endotype

Agache |, et al. Allergology International 2016;65:243-52



Miks Th17/Th2 aktivasyonu

IL-17 — IL-4/13 feedback loop

Astimda bazi Th2

. I Injured epithelium
hiicreler dual-pozitif Chitinase-like proteins ‘E Up-regulation of
hicrelere diferansiye olur CD203a on
dendritic cells
Dual-pozitif Th2/Th 17 7ol
grubunda steroid -
rezistansi vardir. |
17 IL-4/1L-13

En fazla havayolu
obstriksiyonu ve
hiperreaktivitesi bu Th2/ILC2
grupta gorulur.

Irvin L, et al. J Allergy Clin Immunol 2014;134: 1175-86
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Agir Astim’da Inflamasyon

Th2-ylksek Th2- yiksek
Th17-yuksek Th2/Th17-yliksek

Th2/17-ylksek Th2/Th17- dusuk

Choy D, et al. Sci Trans|l Med 2015;301: 301
Irvin L, et al. JACI 2014;134: 1175-86



Agir Astimda Immunofenotipleme
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Tip 2 vs IL-17 Astim Ozet;

Th2-high asthma

Corticosteroids

|

Th2-repressed asthma
(affectively Th2-low)

Persistant Th2-high asthma

(repressed IL-17)

Th2-low asthma

IL-17 permissive environment

Infection, pollution,
allergen, corticosteroids?

Increased IL-17 and activation
of downstream pathways

Persisting disease expression
Corticosteroid resistance



T1/T2 Mikst Inflamasyon Cigarena smks PAMPS lom viumes or bacics
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The unbiased approach for endotyping

Visible properties Molecular biomarkers

1 1 1

Multidimensional endotyping

(topological data analysis, Bayesian network analysis, etc)

[ Cluster Cluster Cluster Cluster
- 2 3 x

B : moderate asthma

non-eosinophilic
4 9 18 4
F : severe asthma
non-eosinophilic

A : mild asthma
low eosinophilic

E : severe asthma

C : moderate asthma low eosinophilic

medium eosinophilic
Asthma severity (GINA)

mild moderate  severe
Blood eosinophilia

D : moderate asthma
high eosinophilic

non low medium high

Agache |, et al. J Allergy Clin Immunol 2018;141:442-5



ACT score
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Agir Astim’da Inflamasyon

; Th2-yuksek : Th2- yiksek
Th17-yuksek Th2/Th17-yliksek

Th2/17-ylksek Th2/Th17- dusuk

Multi
dimentional

Choy D, et al. Sci Transl Med 2015;301: 301
Irvin L, et al. JACI 2014;134: 1175-86



mmunolojik Mekanizmalar:

Adir As
| IImediklerimiz-

|L.-17 IL-4/13 feed-back loop’u neyin
regile ettigini bilmiyoruz.

Mast hucresinin IL-33 aracili Th2
sitokinlerinin, 0z. IL-13, sentezine neden
olan uyari mekanizmasi bilinmemektedir.

*Prostaglandin D2'nin bir reseptéru olan
CRTHS insan ILC2 Uzerinde mevcuttur.
Ancak CRTH2'nin bu hicreler tGizerindeki

fonksiyonlari net degildir.



Allergy smurmsas ..
Allasr gy

ORIGINAL ARTICLE AlRWAY DISE ASES

Stability of phenotypes defined by physiological variables
and biomarkers in adults with asthma

% of all asthma patients % of severe asthma patients

= Stable phenotype m Stable phenotype

B Changed phenatype B Changed phenotype

A Phenotypes defined by physiological parameters

% of all asthma patients % of severe asthma patients

48.6
51.4
Stable phenotype
B Changed phenotype

Kupczyk M, et al. Allergy 2014; 69:1198-1204

57.7 Stable phenotype

B Changed phenotype

B Phenotypes defined by biomarkers



Fenotip ve Endotipten Genotipe Gegis

-Refractory asthma? Characterize subtype-

Characterize Asthma Subtype

Endotype Phenotype Genotype

A Obesity

Gender

?Genetic Ancestry
Blood Sputum Other

Biomarkers Biomarkers * FENO Race
« IgE *  Eosinophils Age
Eosinophils *  Neutrophils 8

Cytokines *  Cytokines Smokmg History
Dpp4

Personalize Approach to Asthma

Dunn RM, et al. JACI 2016;5:1370-52
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Size siradan biriymissiniz
gibi davranan hic¢ kimseyi

SEFIHE,iI'I. :
Oscar Wilde |

o

Sir John Bell,
Professor of Medicine
at Oxford University

“The best example of precision medicine in my
opinion does not come from cancer, it comes
from asthma. For this condition, we have gone
more than 20 years without a new drug,
because the disease was not defined very well”
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