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Goals and Learning Objectives

¢ Discuss the use of Patient Characteristics to
Guide Asthma Treatment with respect to
— Characteristics of Inflammation
— Smoking
— Hyperinflation
— Airflow Limitation
— N of 1 Approaches as an Adjunct
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From Clinical to Molecular to
Endotype

Clinical Phenotypes

Overlapping clinical
physiologic hereditary
characteristics; eg early onset
allergic asthma

Molecular Phenotypes

Pathobiologic and genetic processes,
ideally at molecular level; eg, Type 2
cytokine-related inflammatory
processes which associate with specific
clinical characteristics

Disease Endotypes

Efficacy of targeted therapies in molecular
phenotypes confirms their contribution to
disease

Ray A, et al. Am J Physiol Lung Cell Mol Physiol. 2014 Oct 17

ACOS - Revised Taxonomy

Bateman, et al. Lance Resp Med 2015; 3:719-728

Relative Proportions Over Lifetime

Late Onset Asthma
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Drugs for COPD and Asthma

* LABAS e ICS/LABAs
— Salmterol (GSK) — Fluticasone pro/Salmterol (GSK)
— Formoterol (MSD) ) — Budesonide/Formoterol (AZ)
— Arformoterol (Sunovion) — Mometasone/Formoterol (MSD)
— Indacaterol (Novartis) Arcapta — Fluticasone fur/Vilanterol (GSK)
— Olodaterol (BI) Striverdi Breo
. LA'\T’l_AtS s (@) * PDE Inhibitors
— Tiotropium _ :
— Aclidinium (Actavis) Tudorza _ ;:;:‘:‘:‘i\::s'le
— Umeclidinium (GSK) Incruse . e
* LAMA/LABAs ¢ Leukotriene Modifiers
— Umeclidinium/Vilanterol (GSK) — Montelukast
Anoro * Antibiotics
- ;;?;;'g)plumlolodaterol (B1) — Azithromycin

* Biologics
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Patient Characteristics to Guide
Therapy

¢ Characteristics of Inflammation

Characteristics of Inflammation

Barnes. J Allergy Clin Immunol 2015; 136:531-545
“Th2 high”

(Anti4gE)

Anti-L-5

Anti4L-13
Anti-TSLP
Anti4L-33

CRTH2Z antagonists

Targeting Sputum Eosinophils in Asthma

Inhaled Corticosteroids Mepolizumab — Anti-IL-5

Srvem acaxerbations

Green RH, et al. Lancet 2002;360:1715-1721.
Nair P, et al. NEJM. 2009;360:985-993.




Characteristics of Inflammation
Barnes. J Allergy Clin Immunol 2015; 136:531-545
“Th2 low”

'Paucigranulocytic

Steroid-resistant

LAMA

LAMA+LABA combo

Triple combo

CXCR2 antagonists Bronchial thermoplasty
Anti-TNF
Anti=IL=1

Anti-IL-17/23

p38 MAPK inhibitors
PDE4 inhibitors
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ACOS - Revised Taxonomy

Bateman, et al. Lance Resp Med 2015; 3:719-728

Asthma
Variable symptoms and reversible
airflow limitation

Chronic airflow
limitation and
significant
bronchodilator
response

Chronic airflow
limitation and
significant
bronchodilator
response

CoPD 4
smoker and ficed airflow limitation

Patient Characteristics to Guide
Therapy

* Smoking Without or With COPD




Effect of Smoking on Response to ICS
and LTRA in Asthma
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Lazarus, et al. AJRCCM 2007; 175:783-90
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Tiotropium: COPD and Concomitant Asthma

Magnussen, et al. Resp Med 2008; 102:50-56
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Patient Characteristics to Guide
Therapy

* Air Trapping
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Effect of Small Particle ICS on Exhaled
Nitric Oxide (eNO)
Placebo Ciclesonide
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# P=0.006 from Mann-Whitney U-test
1 P=0.012 from Wilcoxon signed rank test.
Cohen J, et al. Eur Respir J. 2008;31:1213-1220

Patient Characteristics to Guide
Therapy

¢ Airflow Limitation
— With Reversibility
— Persistent Obstruction

NHLBI ACRN’s Tiotropium Add-on Therapy to
ICS (TALC) Trial: Study Outcomes
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Predictors of Response to
Tiotropium: Summary

¢ Higher Cholinergic Tone (Lower Resting
Heart Rate)

¢ Greater Airway Obstruction (Lower FEV1/FVC
ratio)

* Positive Response to Short-Acting
Bronchodilator (Albuterol > Ipratropium)

¢ Younger Age (Asthma Control Days)

Peters, et al., J Allergy Clin Immunol 2013; 132:1068-1074
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Exploratory Predictors Not Associated
with Response to Tiotropium

¢ Ethnicity

* Gender

¢ Atopy (skin test +)
* IgE Level (In)

¢ Sputum Eosinophils
¢ FENO (In)

¢ Asthma Duration

* BMI

Peters, et al., J Allergy Clin Immunol 2013; 132:1068-1074

Combination Tiotropium & Olodaterol
Therapy in COPD

Mean AUC g 3, FEV1 Trough FEV1 Responses

(@)

(a)

TEY

Ferguson, et al. Adv Ther 2015; 32:523-536




Response of Persistent, Intermittent, and
Non-Eosinophilic Asthmatics to
Antiinflammatory Tx and 3-Agonists
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Persistent -Eos Persistent
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o . . . .
Pre-PICT FEV1% Post-PICT FEV1% to Albuterol
Y%A in FEV, (L) Non-Eosinophilic  Intermittent Persistent P
Pre- to Post-PICT 1 -0.2% 4.7% B8.6% 0.001
Post-PICT to Max Rew | 10.1% 121% 13.5% 0.32

McGrath, et al. AJRCCM 2012;185:612-619

10/2/2015

Lung Elastic Recoil in Asthma — Never Smokers
(52 + 14 yrs, Persistent Airflow Obstruction)

Lung Elastic Recoil in Better Controlied Asthma
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Gelb et al. 2015; 148:313-320

Centrilobular Emphysema in Elderly
Never Smoker Asthmatics
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Gelb et al. 2015; 148:313-320




Time for one-person trials

Precision medicine requires a different type of clinical trial that focuses on
individual, not average, responses to therapy, says Nicholas J. Schork.

Nature 2015; 250:609-611
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IMPRECISION MEDICINE

For every person they do help (blue), the ten highest-grossing drugs In the
United States fail to improve the conditions of between 3 and 24 people (red).

1 ﬁnlur\r{aripimazole) 2. NEXIUM (esomeprazole)

Schizophrenia Heartburn

L LIIRLILELLL;
it LILLARRELLL

3. HUMIRA (adatimumab) 4. CRESTOR (rosuvastatin)
Arthritis, High cholesteral

t LIIELILT,
L LLIRLLLLY,

Nature 2015; 250:609-611

Differential Response to Tiotropium vs
Salmeterol: PEF,_,

Better response
to tiotropium
(N=78)

Participants

Better response
to salmeterol
(N =90)
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Difference in AM Peak Flow Response, % of Baseline
(Tiotropium — Salmeterol) Peters, et al. JACI 2013:132:1068




Differential Response to Tiotropium vs
Salmeterol: Asthma Control Days

Better response
to tiotropium
(N =53)

Participants

Better response
to salmeterol
(N =49)
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Difference in asthma control days response

(Tiotropium — Salmeterol)

Peters, et al. JAC| 2013:132:1068
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The N of 1 Clinical Trial: The Ultimate
Strategy for Individualizing Medicine?

Do n-of-1 trials have a role in clinical science?

0 N-of-1 trials that focus exclusively on the objective, empirically
determined optimal intervention for a single patient are compatible with
the ultimate end point of clinical practice: the care of individual patients.

0 Meta-analyses of the outcomes of multiple n-of-1 trials could be compared
with standard treatment regimens and help put into context the utility and
practicality of n-of-1 trials.

Design issues in n-of-1 clinical trials

0 Randomization of treatment order, carryover effects, washout periods
and blinding are key design elements that need to be considered in n-of-1 trials.

The analysis of n-of-1 clinical trials

0 Methods that account for serial correlation in comparing the response to
two or more treatments, such as certain time-series analyses, are necessary.

0 More research into how to identify and accommodate carryover effects in n-
of-1 trials is clearly needed.

Per Med 2011; 8:161-173

How Should Control of Asthma
Be Assessed?

Exacerbations

Functional
Utilization of Status Daytime
Healthcare Symptoms
Resources l
Inflammation: Nighttin}e
Direct or Indirect? \ — Awakenings
Asthma
—
L _— Control Use. ofa ‘
ung . “Quick Relief”
Function Inhaler and/or
/ Nebulizer
Missed Work Patient Self-Report
and/or School of Control

Adapted from Chipps BE, Spahn JD. J Asthma. 2006;43:567-572.
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Adding N of 1 Trials to Genomics

J Clin Invest 2014:; 123:4568-4570
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Two Step Model for Asthma Initiation and
Progression AND Eos Role in Exacerbation
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Li X, et al. JACI 2013;132:313-20

Questions?
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