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The Asthma Umbrella

‘Asthma’
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Precision Asthma Therapy:
The Path Forward

Clinical phenotypes
Treatable traits

Molecular endotypes

Precision medicines
Remissions and cures



Phenotypes to Endotypes
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“Th2 low”

“Th2 high”

LAMA
LAMA+LABA combo
Triple combo
Anti-IL-5 CXCR2 antagonists Bronchial thermoplasty
Anti-IL-13 Anti-TNF
Anti-TSLP Anti-IL-1
Anti-IL-33 Inflammasome inhibitors
CRTH2 antagonists Anti-IL-17/23
p38 MAPK inhibitors
PDE4 inhibitors
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Suggested approach to precision medicine in asthma
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Characterize phenotype

Gender

Age
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Smoking status
Early vs. late onset
Atopic status

Lung function/AHR

Characterize endotype
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Neutrophilic Asthma:
A Potential Biomarker for Disease

Role of microRNAs in severe neutrophilic asthma
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Efficacy Of A CXCR2 (IL-8) Antagonist In
Severe Asthma With Sputum Neutrophils
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Treatment expected .
. . Comments (point of care,
Biomarker to produce a Associations oy .
variability/fluctuation)
response

BLOOD
Eosinophil Anti-IL5 Exacerbations Easily available
Anti -IgE LF decline Significant fluctuation
Anti- IL-4/IL-13 Fixed airway
Corticosteroids (CS) obstruction
CRTH2 antagonists
Specific IgE Anti-IgE Exacerbations
AIT AHR (AIT)
Periostin Anti-IL-13 LF decline Research type
Dipeptidyl peptidase-4 Exacerbations Assay dependent

(DPP-4)

Eosinophils Anti IL-5 Exacerbations Research type
ICS Significant fluctuation
IL-13 Anti IL-13 Research type

Anti IL-5 Exacerbations, LF Easily available
Anti IgE decline Point of care
Anti IL-13 Significant fluctuation

ICS




Change from baseline in FEV, (L)

Exacerbation rate per year

Novel Ways to Measure Eosi

Clinical Practice

Inexpensive, point-of-care diagnostic
tools being developed to improve
management of patients with respiratory
diseases

Bioactive paper!
— “Bio-inks” on paper strip measures
quantity of eosinophil peroxidase
(EPX) in sputum

Nasal EPX levels

Throat or nasal swabs?
—  Strong association between nasal and
pharyngeal EPX levels and percentage
of induced sputum eosinophils

—  Potentially clinically relevant diagnostic
metric; simplicity of use provides
potential novel point-of-care assay for
management of poorly controlled
patients

1. Bioactive Paper Will Revolutionize Point-of-Care Diagnostics. i memaster.
Allergy. 2016;71(4):567-570.
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Potential for application in doctor’s offices, outpatient clinics, and by patients

themselves for self-management!

Subgroup Analysis Of 177 Patients With Blood
Eosinophils 2500 Cells/mL From MENSA Population
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Reslizumab Effects on FEV1 and ACQ Based
16-Week Studies
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Benralizumab’s Effects on Annual Exacerbation Rate
By Eosinophil Level

Placebo 1 Benralizumab 20 mg
Benralizumab 2 mg 5 Benralizumab 100 mg

Annual exacerbation rate

2200 cells/pL 2300 cells/pL 2400 cells/pL

RR, rate ratio
Castro et al. Lancet Resp Med 2014; 2: 879-90

Dupilumab-Induced Changes From Baseline in
Absolute FEV, By Eosinophils
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Asthma Exacerbation Reductions in Omalizumab
Clinical Trials by Eosinophil Strata
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Heightened Response Of Eosinophilic Asthmatics To
CRTH2 Antagonist OC000459
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Endotype-Driven Treatment In T2 Asthma
Prediefive R g f;rget V Effects
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Feno Improves FEV,
Blood eosinophils Reslizumab IL-5 Reduces eosinophil counts, exacerbations

Improves FEV,

Blood eosinophils Benralizumab ~ IL-5Ra  Reduces cosinophil and basophil counts, exacerbations
Improves FEV,

IL-4Ra Reduces exacerbations

Improves FEV,

Improves symptoms and quality of life

Reduces eosinophil counts and exacerbations

Biod cosinophils

eriostin Tralokinumab
DPP-4

Periostin Lebrikizumab ~ IL-13 educes exacerbations
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52-Week Replicate Lebrikizumab Trials in
Adults with Asthma
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Changes In FEV, In Subgroups Treated
With Tralokinumab for 52 Weeks
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Critical Issues /Questions for Th2 Blockers
U Many options for similar patient populations.
O Phenotype/Endotype (Biomarker)
driven choices overlap: No specific biomarkers

U Optimal treatment goals have not yet been met:
U True Immunomodulation: prevent/alter disease
course

U Th2 blockers likely have favorable risk/benefit ratio
e Too Weak
Very Specific
Too Powerful
Broad-spectrum

Why Precision Medicine is Important
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“This is one of those new miracle drugs.
If you can afford it, it’s a miracle.”



