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Asthma Phenotype and Endotype

The heterogeneity of asthma in relation to patients' characteristics (phenotype),
underlying pathogenic mechanisms (endotype), and clinically significant outcomes,
including response to treatment, has been established beyond any doubt. Better
asthma management needs a refined understanding of disease heterogeneity and

mechanisms 1n relation to clinically significant outcomes.

Precision medicine in patients with allergic diseases: Airway diseases and atopic
dermatitis-PRACTALL document of the European Academy of Allergy and Clinical
Immunology and the American Academy of Allergy, Asthma & Immunology.

J Allergy Clin Immunol. 2016 May;137(5):1347-58




Asthma Phenotype and Endotype
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Precision medicine in patients with allergic diseases: Airway diseases and atopic
dermatitis-PRACTALL document of the European Academy of Allergy and Clinical
Immunology and the American Academy of Allergy, Asthma & Immunology.

J Allergy Clin Immunol. 2016 May;137(5):1347-58




Epithelial Cell Derived Cytokine and Asthmze

Allergens Pollutants
(proteases) PAMPS/IDAMPS (e.g. cigarette smoke) Infection Injury

Epithelial cells

(’ ] = = - : : v 3 Fibroblasts

.'
'.

Alrway
smooth
mus:‘.l&

.l,-ﬁ:,
2w

Hanmphm Innate Basophil NKT Dendritic Thz Eosinophil Mast cell

lymphoid cell 4 cell 4 ll
—» IL-4, IL-5, IL-13, GM-CSF, IL-9 L
>
\ e

Kathleen R. Bartemes, et al. Clin Immunol.
2012;143(3):222-235.




ST EASESENERSER

Ruijin Hospital Shanghai Jiaotong University School of Medicine

Epithelial cell derived cytokine experssion after allergen challenge
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Epithelial cell derived cytokine and It's recetpor
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The human IL-33 protein
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I1.-33 and Asthma
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I1.-33 and Asthma

P =0.017
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I1.-33 and asthma exacerbation
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IL-33 drives asthma exacerbation by halting anti-viral immunity

influenza

low TL-12p35 _

-

IL-33: interleukin-33
HDM: house dust mite
IFN-b: interferon beta
DCs: dendritic cells
ST2: IL-33 receptor
0OX40L: 0OX40 ligand
NET: neutrophils extracellular trap
Th: T helper

low IFN-b

cytotoxic

function

increased
viral
replication

Ravanetti et al.  ALLERGY CLIN IMMUNOL, APRIL 2019




Clinical Trail

IL-33 receptor antibody--NCT03207243

moderately severe asthma
33WKs
148 subjects

Actual Study Start Date :
Estimated Primary Completion Date :
Estimated Study Completion Date :

September 14, 2017
February 28, 2019
May 23, 2019
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IL-25 and asthma 639

Table 1 Potential cellular sources and targets of interleukin (IL)-25

IL-25 responder cells (IL-17RB/RA

Cell type IL-25-producing cells expressing cells)

Innate immune cells Human/Murine mast cells'" Human basophils and eosinophils'®#'#
Murine alveolar macrophages™ Human mast cells™
Human eosinophils and basophils’®™ Murine type 2 myeloid cells®#

Murine NKT cellg®%

Murine macrophage?

Murine dendritic cells®

Murine non-T/non-B (NBNT) lineage:
multipotent progenitor cell (MPP) type2
cells;”* innate helper type 2 (ih2) cells,
natural helper cells (NHC);*? nuocyte®**

Adaptive immune cells Murine Th2 cells™ Human CD4* T memory cells'*"**
Murine Th9 cells™
Structural cells Human and murine epithelial cells' %2 Human epithelial cells®
Human and murine endothelial cells'* Human primary lung fibroblasts®

Human vascular endothelial cells
(HUVEC)TB,'IQ,ES

Sun Y. Respirology (2016) 21, 638—647



%IL-17RA+ in Eosinophil
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IL-25 and Asthma(DC&Basophil)
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IL.-25 and Asthma
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Rhinovirus induced IL-25 in asthma exacerbation drives type-2
immunity and allergic pulmonary inflammation

Janine Beale®'.23 Annabelle Jayaraman®'2.3 David J. Jackson®'.234 Jonathan D. R.
Macintyre'.23.4 Michael R. Edwards'2> Ross P. Walton'-23, Jie Zhu'23, Yee Man
Ching'23, Betty Shamji®, Matt Edwards®, John Westwick®, David J. CousinsZ-%, You Yi
Hwang’, Andrew McKenzie’, Sebastian L. Johnston®1.224 and Nathan W. Bartlett®1.2.3.~
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TSLP

Cellular sources of TSLP

Cellular targets of TSLP

Actions

Epithelial Cells

Fibroblasts

Dendritic Cells i

Basophils T-_'. @

Mast Cells w

Dendritic Cells 1‘ Co-stimulatory molecules, Th2 priming
CD4* T Cells "f Proliferation, Th2 differentiation
Mast Calls 1‘ Cytokine production
Eosinophils 1; Efﬂt;&:lﬁigjr:ar trap formation, cytokine
Basophils 1' Expansion, cytokine production
Treg Cells + Suppressive activity

0

Lung natural helper
innate type 2 cells

Th2 cytokine production {with IL-33)

Drug Discov Today Dis Mech. 2012 Dec 1; 9(3-4)




Translational Science Studies
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Translational Science Studies
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Change in FEV, (%)

Target therapy——TSLP Antidbody (Tazalizumab)
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AstraZeneca =2

A multinational, multicenter, randomized, double-blind, placeho-
controlied, paraliel, phase Il study

To evaluate the efficacy and safety of Tezepelumah in adults with poorly
controlled severe asthma

Study No. D5180C00021
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Omalizumab Treatment in Epithelial cell derived cytokine endotype asthma

IL-33 mRNA IL-25 mRNA TSLP mRNA
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* Airway epithelium is not only the victim of asthma
inflammation but also asthma initiator and precedent.
Epithelial derived cytokines endtype composed in various
phenotypes of asthma, especially 1n allergic asthma.

» At present, studies on epithelial derived cytokines endtype
asthma mainly from animal model, vitro and pre-vivo studies.
The exact definition of epithelial derived cytokine endtype is
still unclear.

* The clinical trial of target therapy to epithelial derived
cytokine asthma 1s ongoing.







