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WHO definition of severe asthma
(tentative, paper in process of approval)
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World Health Orgganization

« Diagnosis of asthma

* Control

¢ Future risks

* Treatment based on guidelines

¢ Availability and affordability of treatments

¢ Quality of treatments

“Uncontrolled asthma which can result in risk of
frequent severe exacerbations (or death) and/or
adverse reactions to medications and/or chronic
morbidity (including impaired lung function or reduced
lung growth in children).”

“Severe asthma”
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Global Initiative for Asthma (GINA) 2005
guidelines include anti-IgE therapy at step
4

Outcome: best
possible results
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Moderate persistent [ High-dose ICS + LABA
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Adapted from GINA Workshop Report 2004 (published 2005)
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Distribution of individual asthmatic patient
responses to the 2 active treatments
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Pre-cursor

Eosinophils and IL-5

‘ Strongly driven by rodent and primate models IL-3, GM-CSF
Commitment
Th2 cell |

Inhibition of IL—S or gene deletlon has a profound effect on allergen late
phase reactions and BHR in mice and non-human primates linked to
ablation of eosinophilia
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Flood Page P et al A study to evaluate safety and efficacy of mepolizumab in patients with
moderate persistent asthma. Am J Respir Crit Care Med. 2007;176: 1062-71.
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Mepolizumab for Prednisone-Dependent Asthma with Sputum Eosinophilia Mepolizumab for severe eosinophilic asthma (DREAM): a
Nair P. et al N Eng | Med 2005; 360: 985-993 multicentre, double-blind, placebo-controlled trial.
A N i Pavord ID. et al Lancet. 2012 Aug 18; 380: 651-9
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Highly efficacious in other eosinophilc disorders « Primary outcome: rate of clinically significant asthma exacerbations
e.g. some (but not all) hypereosinophilic syndromes requiring oral corticosteroids, admission, or a visit to an emergency
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Mepolizumab for severe eosinophilic asthma (DREAM): Secondary outcome measures: Change in blood eosinophil counts pre-
a multicentre, double-blind, placebo-controlled trial. bronchodilator FEV;, ACQ and AQOL
Pavord ID. et al Lancet. 2012 Aug 18; 380: 651-9
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Targeting the IL-5 Receptor a to ablate the Th-2 response with an Antibody- Safety profile, pharma_cokingtics, and biologic activity_ of MEI_DI-56_3. an anti-IL-5 receptor
Dependant Cell Cytotoxic (ADCC) antibody, MEDI-563 alpha antibody, in a phase | study of subjects with mild asthma.
Fucose Busse WW. et al. J Allergy Clin Immunol. 2010; 125: 1237-44
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X X X Pubmed: IL-13 publications up to 2010
Multifunctional actlons of IL-13 A enties 253
Asthma:742
Animal/asthma: 417

Mouse/asthma: 347

Human: 66 (reviews 52)

Human sputum or biopsy: 6 (2 reviews)

Original research:

Increased sputum and bron opsy 1L-13 expressi severe asthma.

Saha SK, Berry MA, Parker D, Siddiqui S, Morgan A, May R, Monk P, Bradding P, Wardlaw AJ, Pavord
1D, Brightling CE. J Allergy Clin Immunol. 2008 Mar;121(3):685-91.

Sputum and bronchial 1L-13 expression in asthma and
Berry MA, Parker D, Neale N, Woodman L, Morgan A, Monk P, Braddmg P, Wardlaw AJ, Pavord D,
Brightling CE. J Allergy Clin Immunol. 2004 Nov;114(5):1106-9

Inflammatory biomarkers in airways of patients with severe asthma compared with non-severe
asthma.

Macedo P, Hew M, Torrego A, Jouneau S, Oates T, Durham A, Chung KF.

Clin Exp Allergy. 2009 Nov;39(11):1668-76.

Immuno-regulatory cytokines in asthma: IL-15 and IL-13 in induced sputum.
Komai-Koma M, McKay A, Thomson L, McSharry C, Chalmers GW, Liew FY, Thomson NC.
Clin Exp Allergy. 2001 Sep;31(9):1441-8

IL-4 and IL-13 receptor complex: a major therapeutic

Biotherapeutics: targeting IL-13 and IL-4: a massive target in asthma

investment by industry
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Up-Regulation of IL-13 in human asthma
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®Berry MA et al. Sputum and bronchial submucosal IL-13 expression in asthma
and eosinophilic bronchitis. J Allergy Clin Immunol 2004;114:1106-9

®Saha SK et al Increased sputum & bronchial biopsy IL-13 expression in severe asthma. J Allergy
Clin Immunol 2008; 121: 685-91

»

Periostin

CLCA1

Th2-driven inflammation defines major

subphenotypes of asthma
Woodruff PG. et al. Am J Respir Crit Care Med 2009; 80:

IL-13 inducible epithelial genes in airway
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Lebrikizumab Treatment in Adults with Asthma

Corren J et. al. N Engl J Med. 2011 Aug 3. [Epub ahead of print]

Periostin is a 90-kDa member of the fasciclin-
containing family and functions as part of the
extracellular matrix

Therapeutic targets in the allergic cascade that have so far

failed to meet expectations in asthma clinical trials

Mediators: histamine, prostaglandins (D,, F,a, TxA,) non-cysteinyl LTs
(LTB,), tryptase, PAF, bradykinin, neuropeptides.

Cytokines: IL-4, -5, -9, 13, TNFa.
Chemokines: CCL3, eotaxin.
Adhesion molecules: o, (VCAM), ICAM-1, E selectin, P selectin.

Receptors: CD4, CD23 (low affinity IgE receptor), CD25 (IL-2 receptor).

Stratified Medicine: What are we talking about?

“the tailoring of medical treatment to the individual characteristics of
each patient ... involves the use of companion diagnostics to
achieve the best outcomes in the management of a patient's
disease or disease predisposition. Preventive or therapeutic
interventions can then be concentrated on those who will benefit,
sparing expense and side effects for those who will not”.

Adapted from: “Priorities for Personalized Medicine” by the US President’s Council of Advisors on Science and

Technology (PCAST), 2008

Personalised Medicine has arrived to an extent:

— Herceptin®, Gleevec®, Selzentry™, Ziagen®, Vectibix®, Iressa™
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Toward Precision Medicine

Building Network for h
and a New Taxonomy of Disease

2011

Medicine will move from a reactive to a proactive discipline
over the next decade; one that is predictive, personalised,
preventive and participatory

treatment and prevention of disease (iPM)

THE NATIONAL ACADEWES RESS e
Wabgin, O
wvwnop.edu

The promise of personalised medicine

» More effective medicines
« Safer medicines

» Cheaper medicines

« Better healthcare

» Cheaper healthcare

 Less (rather than more)
healthcare disparity

A Stronger Biomedical Research
for a Better European Future

SARP Clinical Cluster Analysis

Cluster 1 ‘ Early onset; atopic; normal lung function )
Mild Allergic Asthma J <2 controller medic minimal health care ulization
" minimal sputum eosinophilia

Most common cluster; early onset; atopic; borderline FEV1 but
reverse to normal; < 2 controller medications; low health care
utilization, infrequent need for oral corticosteroids.

minimal sputum eosinophilia

Cluster 3 Older; very late onset; higher BMI (obese); less atopic;
More Severe Older Onset Asthma  Slightly decreased FEVL with some reversibilty;
. frequent need for oral corticosteroids despite > 3 controller
medications including high doses of inhaled corticosteroids.
sputum eosinophilia

Cluster 4 Early onset; atopic; severely decreased FEV1, but very reversible
Severe Variable Allergic Asthma  to near normal; high frequency of symptoms and albuterol use;
: “variable” with need for frequent oral corticosteroids; high health
care utilization
Sputum eosinophilia

Older; longest duration; less atopic; severely decreased FEV1 with
less reversibility (COPD similarities); high frequency of symptoms
and albuterol use despite oral corticosteroids; high health care
utilization; co-morbidities

Both sputum eosinophilia and neutrophilia

Asthma Cluster Analysis: 5 Clusters

Early onset asthma (EOA); Normal lung function; atopic
<=2 Controller (medication use); Minimal Health Care Utilization (HCU):
decreased sputum eosinophils (Eos)

1 wmild Allergic Asthma

2 Mild-Moderate Allergic Most common cluster; EOA; Borderline normal FEV1 but reverses to
n normal; Atopic; <= 2 Controllers; Very low HCU, but some oral steroid
Asthma bursts (OCS); ( decreased EOS)

4 severe Variable EOA; 53%; Severely decreased FEV1, but very reversible o near normal;
‘Atopic OCS; "Variable” with need for frequent OCS; High beta agonist use;
Allergic Asthma HCU and global symptoms(GS): (increased EOS)

Asthma Cluster Analysis: 5 Clusters

5 severeFixed Airflow
Asthma (“COPD FEV1 less reversibility; On OCS; higher BMI; more GERD.HTN; High HCU,
Beta use & GSS; (increased PMN, EOS)

Older; (longest duration); 63% female; Less atopic; Severely decreased

similarities”)

Relationship of Guideline Asthma Severity
Classification and Cluster Assignment
(Clusters 1-5)

Moore et al. Am J Resp Ciit Care Med 2010;181:315-23,




12/9/2012

Endotyping asthma: new insights into key pathogenic mechanismsin a

complex, heterogeneous disease.
Anderson GP  Lancet 2008; 372: 1107-19

W Resolution and repair
[ Inflammopathology

B Immune effector pathways
B Immune suppression and tolerance
Il Exacerbations, smoke, environment
[ Perception of dyspnoea

Creation of a New Taxonomy first requires an “Information Commons” in which data on large
populations of patients become broadly available for research use and a “Knowledge Network”
that adds value to these data by highlighting their inter-connectedness and integrating them
with evolving knowledge of fundamental
biological processes.

New Accurate Targeted jmproved
xonomy e : :
—W W W
L J
A Clinical Medicine

Reclassification of human disease by
identifiable causal pathways

Knowledge Network

¢ Biomedical Research

Toward Precision Medicine. US Nat Acad Sci 2011

The plummeting cost of complete genome sequencing

Cost per Genome

$10,000,000

Development of a ‘stratified/ personalised’ medicine

Screening Le: Candidate Phase lll

Development  Selection Clinical Trials

‘Aspirational Goal’

Better understanding Targeted Improved Targeted
of disease/conditions Y patient ) clinical trials N medicines
of unmet need 55 smallr, faster studies efficacious & safe
Roptiafions) treatments

diagnostics & Commercial diagnostics

Understanding p:

Novel mechanism

Metabolomics




