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L earning Objectives

Understand the concept of biotherapeutics

Understand the application of biotherapeuticsto allergic
disease and asthma

Review current preliminary studies of potential
biotherapeutics in asthma

Understand complex cascades of allergy/asthma pathogenesis
and implications for biotherapeutics



Biotherapeutics

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 Agents

Monoclonal Antibodies

cell surface receptors, ligands,
microorganisms

Cytokines

Soluble Receptors

Natural and Synthetic Antagonists
S1IRNA

Designer Modeled Small Molecules
Oligonucleotides

Transcriptional Inhibitors



Biotherapeutic Targets in Immune
Allergic Disorders,

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

Acquired ImmunityTargets
Th,, Th,, Cytokines IL-2,4,59,13,17,25,33
Cellular DC, T,B

Adipokines
Growth and Differentiation Factors



Characteristics of Asthma

Narrowing of the airways
Ailrway obstruction

Alrway Inflammation

Increased airway responsiveness

NHLBI, NAEPP, 1997.



Environmental factors Th-2/Th-1

cytokines — eg
IL-13, TNF

Environmental factors and
Inflammatory products

Dendritic cell

B lymphocyte i T lymphocyte

[o] =
IL-3, IL-5
IL-3, IL-4, \GM-CSF

IL-13, IL-9

@ TNFA

Mast cell Eosinophil
\ 4

G Smooth muscle @ @

Blood vessels

Neutrophil

Acute Inflammation Persistent inflammation

and development of
remodeling

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



The role of the airway epithelium in asthma
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TSLP, IL-25, IL-33 IL-13, TGF-B, IL-17, Tryptase,
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CD4 subsets: generation and function

Naive CD4

TGF-B, IL-2:
Foxp3, Stath

Thl cells (IFN-v)

— Host defense: many microbes
(" "\ Systemic and organ-specific
autoimmune diseases

Th2 cells (IL-4, IL-5)
Host defense: helminths
«w. Allergic diseases

l—g Th17 cells (IL-17)
defense: fungi, bacteria
Organ-specific
autoimmune diseases

. Regulatory T cells




Regulatory T Lymphocytes

CD4+,CD25* T lymphocytes

Regulatory
Express TGF v, IL-10

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



Other T Cell Subsets

*‘NKT/INKT

‘Gamma Delta T cells
*Th22-CD4 T cells
*Th9-CD4 T cells
*Tth-CD4 follicular T Cells



Innate Lymphoid Cells

LC group 1-
LC group 2-
LC group 3-

'h1 cytokines
'h2 cytokines

|-17, IL-22



Complexity of Asthma

* Several orders of magnitude more
complex

* Microbiome, Proteome, Transcriptome,
Genome

* Tissues, Organs, Whole Body, Brain

* Third and Fourth Dimensions




Intermittent
Asthma

Step 1

Preferred:
SABA PRN

Persistent Asthma: Daily Medication

Corisultwita 2tz goecklistif Sigg 4 ezirg of ﬂJJrJ—‘r ISHEJUINEas

Consider consulizitior =it Sigg §
Step 6
Step 5 Preferred:
Step 4 Breroetl! High-dose ICS +
Steps Preferred: High-dose ICS +  LABA + Oral
Step 2 Preferred: Medium-dose LABA (B) Corticosteroid
Low-dose ICS
Preferred: OWLA%S: ) * ICS + LABA (B) AND . ANi
Low-dose ICS (A) ~ OR Alternative: Consider o Ilonsl et; f
Alternative: Medium-dose ICS Vedit Jm dg e Omalizumab ma' lzuman Tor
Ey——— A (Y] I . Patients Who
Cromalyn (A),; T for Patients Have Allergies
LTRA (A), LOW:CJ]O_, ]F; . ‘QJ s Who Have
FRA(B), Allergies (B)

; Ti’]dOpr/”lﬂ;‘ (B),

Nedacramlil (A), | Siifar L TRA (A
(B
or Zlsutor (D)

or Thzoonylline
Tnzoonylline (B) or Zilzuior)

Each Step' Patient education, environmental control, and management of comorbidities

i8035 2-4

Quick-Relief Medication for All Patients
IABA 2Is rlggelgel for syerigiorsis. I
IRZOEREN

\\\ U‘j

o f r‘)
S2 gr Jr I\

corntrol aric i)

C

: Corisicar sugctiizifi2ols

g zlllergen irnenurigineraioy for oatieris Wrig rizive zllergic asirrrzl

ziienlerlt dggands on gevearity of sy gioris: Ug o § ireziimsris

ILENEIACINE
ligrvzlls 2lg plgdelgel Siglori colfse of sysignlie orell coriicgsiigralels filely 92 fleee e
2 calys 20 weeic for symotorn religf (rlat greverition of EI8) gernierally irdiczigs nzid ezt
need to stz Uo trazirnent

it

corliral, 2l
coffloroje

coriditiorns)
Assess

Conjiro]

SLENDOWIINT
FOSSIPIE!
(zinicl zistnierz) ]5
well coriirolled 2
lezist 9 momrm)

®




Anti IgE

TargetslgE, FCeRI

Rhu Mab - E25 - Omalizumab,
Xolair

Reduces Free IgE (allergen specific)

Reduces Eos (sputum, BAL, blood)

Reduces FCeRI and FCeRI |
expression

Efficacy - Asthma, AR
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IL-1 and Allergy/Asthma

— IL-1 in a critical co-factor for Th2 and Th17 T cell
activation in vivo and in vitro for Humans and Mice

« Airway and tissue involvement n asthma and allergy
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Extended IL-1 Family

(Caspase 3 Dependent)
IL-18 — shared receptor and genetics (IL-18bp)
IL-32 — TNF inducer
IL-33 — Ligand for ST2 Induces TH2 Cytokines

IL-37 — Downregulation of IL-1 family
activities



IL-1 family members — Chr. 2q13

New Name

IL-1F1
IL-1F2
IL-1F3
IL-1F4
IL-1F5
IL-1F6
IL-1F7
IL-1F8
IL-1F9
IL-1F10
IL-1F11

Other Name

IL-1a
IL-18
IL-1Ra
IL-18
FIL13
FIL-1¢
IL-37
IL-1H2
IL-1¢
IL1HY2
IL-33

Property

Agonist
Agonist
Receptor antagonist
Agonist
Anti-inflammatory
Agonist
Anti-inflammatory
Agonist
Agonist
Receptor antagonist
Agonist



Gene

IL1F5

IL-1F6
1F8

1F9

IL-1F7

IL-1F10

Cytokine

IL-36 Ra
IL-36 alpha
IL-36 beta
IL-36 gamma

IL-37

IL-38



Successful

IL-1 targeted therapy

Gout - acute and chronic
Pseudogout

Type 2 Diabetes

Post Ml remodeling

Systemic onset juvenile idiopathic
arthritis (Still’s)

Adult onset Still’'s disease
Schnitzler’s Disease



Potential disease targets for
IL-1 directed therapy

* Neutrophilic urticaria
— Chronic urticaria

* Neutrophilic lung disorders

— COPD
— Neutrophilic asthma
— Acute Chest syndrome

* Neutrophilic CNS disease

— Acute Hemorrhagic Leukoencephalitis
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Rilonacept
IL-1 TRAP

Rilonacept: a dimeric fusion
protein (251 kDa) that is a
specific blocker of IL-1 -
Incorporating components
required for IL-1 signalling
— IL-1 receptor subtype o JESRT S .
— |L-1 receptor accessory protein o *-

Prolonged circulation half-life
In-vivo (8.6 days)

Approved for CAPS in 4/08

Currently over 100 patients on
therapy

» IL-1RACP

“Trapped”
IL-1

Fc
region




Canakinumab

ACZ885

* Fully human IgG1 anti-
IL-18 mAb

Canakinumab

* Direct binding to IL-18
+ Half life > 21 days
L1—a @ * No cross-reactivity with human

| IL-1a or IL-1Ra
\Q 4  Approved for CAPS in 6/09
| / '  Currently over 100 patients on
therapy



CD4 subsets: generation and function

Naive CD4
T cell

TGF-B, IL-2:
Foxp3, Statb

Thl cells (IFN-vy)

Host defense: many microbes
Systemic and organ-specific
autoimmune diseases
Th2 cells (IL-4, IL-5)

Host defense: helminths
. Allergic diseases

Th17 cells (IL-17)

IL.6.
. .51.;' f;' Host defense: fungi, bacteria

Organ-specific
autoimmune diseases

. Regulatory T cells




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



Therapy of Th17 Mediated Autoimmune Disease

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

Psoriasis, RA, SLE
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B < — v Immunomodulators
Abatacept PPARy NFxB for

Antagonists

N P, X
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Asthma

A

IL-2Ra
CcD40CD B cell

Anti-IL-5 IDEC 131 w BAFF oA R112/343

anatgonists
L Anti-IL-13

GMCSF , Anti-IL4Ra
Anti- [*4 suplatast [RIEE AIR645

GMCSF @ AvP-13358
~ I8 Anti-IL-4

ACT-
129968

Mediators
Cytokines

TPI ASM8

Etanercept
Infliximab

Efalizumab Adalimumab

Bimosiamose
TBC 4746

> VLA-4 ICAM Blood
- o ;cp.mq Vessel
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Alleray - 2030

Systems Biology Approach to Allergic Cascades
Bio Therapeutics
Pharmacogenetic Profiling

Early Intervention



INTERLEUKINS ! | hope this works Doc




journal

Moving to open access with BioMed Central in 2013

WORLD ALLERGY ORGANIZATION

e Unrestricted access ensures wide dissemination of articles
* Thorough and efficient peer-review
» Authors retain copyright of articles
* Open access complies with funders’ mandates such as'NIH and Wellcome Trust

WA journal

WORLD ALLERGY ORGANIZATION WORLD ALLERGY ORGANIZATION

( ") BioMed Central

The Open Access Publisher

www.waojournal.org www.worldallergy.org www.biomedcentral.com




WISC 2014

2014 WAO International Scientific Conference

/@0 a/e anetro, Lrazil

www.worldallergy.org/wisc2014

A World Federation of Allergy, Asthma
& Clinical Immunology Societies




XXl World Allergy Congress
WAC 14—]70ctog2r 28]5
5 Seoul, Korea
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