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Understand the concept of biotherapeutics

+ RESEARCH STUDIES

Genentech, Novartis, National Institutes of Health

* CONSULTANT
A-Z, Genentech, Novartis, Regeneron, Sanofi-
Aventis

* SPEAKERS’ BUREAU

Alcon, A-Z, Genentech, Novartis

Understand the application of biotherapeutics to allergic
disease and asthma

Review current preliminary studies of potential biotherapeutics
in asthma

Understand com scades of allel sthma pathoge
and implications for biotherapeutics

Biotherapeutics

Biotherapeutic Agents

Monoclonal Antibodies

cell surface receptors, ligands,
microorganisms

Cytokines

Soluble Receptors

Natural and Synthetic Antagonists
SIRNA

Designer Modeled Small Molecules
Oligonucleotides

Transcriptional Inhibitors

A field encompassing materials, usually proteins,
produced by biological means including
recombinant DNA technology. The agents and
agonists/antagonists for treatment are usually
biological.




Biotherapeutic Targets in Immune
Allergic Disorders,
Anti-IgE

Innate Immunity Targets
IL-1, TNF, IL-6
TLR, Adhesion Molecules
IFN Modulation
Chemokines

Acquired ImmunityTargets
Thy, Thy; Cytokines IL-2, 45,9,13,17,25,33
Cellular DC, T,B

Other Targets
TSLP

Adipokines
Growth and Differentiation Factors

Mast cell Eosinophil

Neutrophil

Acute Inflammation Persistent inflammation

and development of
remodeling

www.nhlbi.nih.gov/guidelines/asthma/epr3/

Regulatory T Lymphocytes

CD4*, CD25* T lymphocytes

Regulatory

Express TGFB, IL-10

Suppressive to other T cells
Express Foxp3 transcription factor
IL-35 growth factor

Characteristics of Asthma

Narrowing of the airways
Airway obstruction

Airway inflammation

Increased airway responsiveness

NHLBI, NAEPP, 1997.

CD4 subsets: generation and function

Thi cells (IFN-y)
Host defense: many microbes
Systemic and organ-specific
/ autoimmune diseases

Th2 cells (IL-4, IL-5)
Most defense: helminths
. Allergic diseases

8 Thi7 cells (IL-17)

defense: fungi, bacteria

Foxp3, Stats Organ-specific
autoimmune diseases

‘ Regulatory T cells

Complexity of Asthma

Several orders of magnitude more
complex

Microbiome, Proteome, Transcriptome,
Genome

Tissues, Organs, Whole Body, Brain
Third and Fourth Dimensions




Anti IgE
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IL-1 and Allergy/Asthma

¢ IL-1in acritical co-factor for Th2 and Th17 T cell activation in
vivo and in vitro for Humans and Mice

Emerglng Blotherapeutlcs « Airway and tissue involvement n asthma and allergy
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Anti-IL-1

Anti-IL-5 e s
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Anti-IL-17 A R OB i

. IL-L acts dirctly on CD4 T celis to enhance thei antigen-driven expansion and

Anti-IL-13 Differentation. Shiomo , Z. Sasson, Ben. Hu-Li, Jane. Quiel, duan.
Cauchetaus, Stephane. Ratner, Maya. Shapira, Hana. Dinarello, Charles A
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Cytokine . IL-1acts on T cells o enhance the magnitude of in vivo immune.
Responses. SZ. Sasson-Ben. Caucheteux, Stephanie. Crank, Michelle.
Jane, Hu-Li. Paul, William. Elsevier Lid. 56 (2011) 122125

Pathogen-induced human T,,17 cells produce IFN-y or IL-10 and are regulated
by IL-1B. Zielinski, Christina E. Mele , Federico. Aschenbrenner, Dominik, Jarrossay, David, Jarrossay, Francesca, Ronchi,
Gattorno, Marco, Nonticell, Silvia, Lanzavecchia, Antonio. Sallusto, Frederica. Nature 2012

IL-1 family members — Chr. 2q13

Extended IL-1 Family

New Name Other Name Property

IL-1F1 IL-1a Agonist
(Caspase 3 Dependent) AT 116 Aol
IL-18 — shared receptor and genetics (IL-18bp) IL-1F3 IL-1Ra Receptor antagonist
. IL-1F4 IL-18 Agonist
IL-32 — TNF inducer IL-1F5 FIL13 Anti-inflammatory
o N H IL-1F6 FIL-1 Agol
IL-33 — Ligand for ST2 Induces TH2 Cytokines it s Anthinflammatory
IL-37 — Downregulation of IL-1 family IL-1F8 IL-1H2 Agonist
activities IL-1F9 IL-1e Agonist
IL-1F10 IL1HY2 Receptor antagonist
IL-1F11 IL-33 Agonist




Successful
IL-1 targeted therapy

IL1FS IL-36 Ra Gout - acute and chronic
T L.36 Pseudogout

1F8 IL-36 Type 2 Diabetes ]

1F9 IL-36 Post Ml remodeling

Gene Cytokine

IL-1F7 IL-37 Systemic onset juvenile idiopathic
arthritis (Still’s)

IL-1F10 IL-38 Adult onset Still’s disease
Schnitzler’s Disease

Potential disease targets for FDA  E=
approved \\ 7

IL-1 directed therapy I IL-1p
Canakinumab
Anakinra

* Neutrophilic urticaria
Rilonacept IL-Ra

— Chronic urticaria
* Neutrophilic lung disorders -
- COPD \ “' IL-1R ‘
— Neutrophilic asthma R - oL
— Acute Chest syndrome |
* Neutrophilic CNS disease l

— Acute Hemorrhagic Leukoencephalitis

—

Hoffman JACI_2009

Rilonacept Canakinumab
IL-1 TRAP ACZ885

* Rilonacept: a dimeric fusion . Fu”y human |gG1 anti-
protein (251 kDa) that is a “"Qe' IL-18 mAb

specific blocker of IL-1 - oy ILARACP

incorporating components . S35 @ Canakinumab
required for IL-1 signalling o s et o

— IL-1 receptor subtype

— IL-1 receptor accessory protein

+ Direct binding to IL-18

X ILR1 + Half life > 21 days
+ Prolonged circulation half-life - - d - * No cross-reactivity with human

in-vivo (8.6 days) ‘ / IL-1a or IL-1Ra A

+ Approved for CAPS in 4/08 o ; Approved for CAPS in _6/09

+ Currently over 100 patients on Gasi 74 + Currently over 100 patients on
therapy ’ therapy




CD4 subsets: generation and function

Thi cells (IFN-y)
Host defense: many microbes
Systemic and organ-specific
autoimmune diseases
Th2 cells (IL-4, IL-5)
Most defense: helminths
. Allergic diseases

Th17 cells (IL-17)
Host defense: fungi, bacteria

Foxp3, Stats Organ-specific
autoimmune diseases

. Regulatory T cells

Therapy of Th17 Mediated Autoimmune Disease

tibody Target
Ixekizumab IL-17
Brodalumab IL-17R
Tocilzumab IL-6R

Psoriasis, RA, SLE

of asthma and

p: in
Churg-Strauss syndrom:

Drug

Mepolizama, -5 Neurralizing

MEDI-563

DTy T——

IL-17 Family

20-30 kd

IL-17A, IL-17F - profibrotic activate
chemokines (IL-8) and IL-6

IL-17E - IL-25
IL-25 associated with eosinophilia, airways
hyperresponsiveness

Genetics of IL-17 family linked to asthma

Airveay =
Bone marrow

Key Central
Role of IL-5 in
Asthma

Patients without Exacerbation (%)

Nair P et al.

Airway

Anti-IL-5 in Human Asthma:
Reduction in Exacerbations

Mepokzumab

Randomization

0 2 4 6 8 1012 141618 202242
Weeks

iS5G Severe (CCS-dependent)
9 7 7 5 4 asthma

Sputum eosinophilia required

for enrollment
_ No improvement in FEV1,
fed 2009;360:973
Med 2009;360:985 control, symptoms




Anti-IL-5 in Human Asthma:

|. New EnglJ Med 2009;,
v Engl J Med 2009;3

LEBRIKIZUMAR TREATMENT IN ADULTS WITH ASTHMA
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Immunomodulators
for
Asthma

ACT-

" Mediators
129968

Cytokines

Eosinophil
Efalizumab
Bimosiamose
TBC 4746
VLA-4 ICAM Blood
Vessel
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INTERLEUKINS ! "I hope this works Doc”
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Allergy - 2030

Systems Biology Approach to Allergic Cascades
Bio Therapeutics
Pharmacogenetic Profiling

Early Intervention

Introducing the
World Allergy Organization Journal

The official publication of the World Allergy Organization

* A new online-only journal featuring

an accelerated publication process M@ ,

* Instant access to monthly postings of
scientific articles from across the globe

* Indispensable reading for all physicians
concerned with the practice of
allergy and clinical immunology

www.waojournal.org

(=) ). Wolters Kluwer | Lippincott
o Williams & Wilkins

VVACH

WISC 2014

2014 WAO International Scientific Conference

WNVACH




