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Objectives

Why target exacerbations?

What have we accomplished so far in
exacerbation prevention?

What has GOLD recommended for exacerbation
prevention in the latest strategy
recommendations?

What does the future hold?




COPD Exacerbations
Consequences

lquality of lifel2

Tloss of lung function?

Thospitalization rate3

Tuse of healthcare resources?

Tmortality?

Donaldson GC, etal Am J Respir Crit Care Med 2015; 192(8): 943-50.
Hurst JR, et al. N Engl J Med 2010; 363(12): 1128-38.

Hurst JR, et al Am J Respir Crit Care Med 2009; 179(5): 369-74.
Donaldson GC, et al Respir Res 2013; 14: 79.



AECOPD are associated with decreased
physical activity

EXACT score
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EXACT total score

EXACT score

Crook S, et al. Int J COPD. 2018; 13: 2199-206.




AECOPD are associated with subsequent
increased risk of CV event

All Exacerbations Exacerbations Requiring
Hospitalization
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Hazard Ratio for
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1—-30d 31-90d 91d—1yr >1yr 1-30d 31-90d 91d—1yr >1yr
Days following onset of acute exacerbation of COPD

Kunisacki KM, et al. Am J Respir Crit Care Med. 2018; 198: 51-7.
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Why target exacerbations?

What have we accomplished so far in
exacerbation prevention?

What has GOLD recommended for exacerbation
prevention in the latest strategy
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Which of the following has been
demonstrated to decrease AECOPD
rates

ICS/LABA
. LAMA
ICS/LABA/LAMA

. Azithromycin
. All of the above




Multiple agents have been shown to
decrease exacerbation rates

CS

_ABA
CS/LAB;
_LAMA
_ABA/LAMA

Macrolides

Vaccines

Study or subgroup fatropium plac=ho Ok Rt Wesght

Statistics for each study

Rate Lower Upper Relative
ratio  limit  limit p-Value weight

Walters JAE et al; Cochrane Database of Systematic Reviews;
Art. No.: CD001390

Horita N et al, Cochrane Database of Systematic Reviews 2017;
Art. No: CD012066




Exacerbation rates in Netherlands have
decreased over the past 25 years
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Lines start at 19817 (average of 1980, 1981, 1982) and end at 2005 {average of 2004, 2005, 20086).

Bischoff EWMA et al; Br J Gen Pract 2009; 59: 927-33




FLAME study design

Inclusion criteria:
Post-bronch. FEV, 25-60% predicted (FEV,/FF T _
>1 COPD exacerbation in previous 12 months  TOtropium mandatory

Moderate-to-severe dyspnoea f=vixC >2)

Population:
N = 3,362

IND/GLY 110/50 ug OD via Breezhaler s s P

ICS removed
for 61% of Rx TIO18pug @ exacerbation history >2 [19%]
D s Doy 25 Run-in period FP/Sal 500/50 ug BD via Accuhaler TSSO Rl 421N
(no ICS)
->

Week 52

Day -28 Primary endpoint
Non-inferiority on rate of all
mild/moderate/severe exacerbations >

e
1,580/4,942 excluded

Wedzicha JA, et al. N Engl J Med. 2016;374:2222—-2234 (Supplementary Appendix).




FLAME: Probability of a first mild, moderate or
severe exacerbation on treatment

In a breathless patient population (MMRC>2) with a prior exacerbation history, dual bronchodilation with QVA149
reduced the risk of all exacerbation types vs. salmeterol-fluticasone proprionate

Salmeterol—fluticasone group
— Indacaterol—-glycopyrronium group Hazard ratio,
0.84 (95% ClI,
0.78-0.91)
P<0.001
Moderate
or Severe  Hazard ratio,
0.78 (95% Cl,

RR 0.83 (95% 070-086)
C10.75-0.91)
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Severe Hazard ratio,
0.81 (95% Cl,
0.66—-1.00)

P=0.046

Wedzicha JA, et al. N Engl J Med 2016;374:2222-2234




IMPACT: InforMing the PAthway
of COPD Treatment study design’

Run-in on current COPD
medications (i.e. no
washout period) reflective
of clinical practice

——

Current
COPD meds

> 52 weeks |
Double-blind

FF/UMEC/VI 100/62.5/25 pg OD* (n = 4,151)
FF/VI 100/25 pg OD* (n = 4,134)

UMEC/VI 62.5/25 pg OD* (n = 2,070)

Population: symptomatic and at risk of exacerbation (21 exacerbation in the past 12 months)

Key inclusion criteria2

Allowed inclusion of patients

Age 40+ and COPD diagnosis (ATS/ERS definition) with co-morbidities such as:?

CAT 210

FEV, <560% + 21 moderate/severe exacerbations in past year;

*CV risk/disease

OR FEV, 250% to <80% + =2 moderate exacerbations or 21 *Diabetes

severe exacerbation in past year

*Prior history of asthma

IMPACT

TRIAL

—i=—

Follow-up

Co-primary treatment comparisons
(ITT population)

¢ Annual rate of moderate/severe
exacerbations:

- FF/UMEC/NVIvs FF/VI
- FF/UMEC/VIvs UMEC/VI

* For all combinations, delivered doses were as follows: FF (92 ug), UMEC (55 pg) and VI (22 ug); all treatments were administered via the ELLIPTA inhaler.
1. Lipson DA, et al. N Engl J Med. 2018;378:1671-1680; 2. Lipson DA, et al. N Engl J Med. 2018;378:1671-1680 (Supplementary Protocol).




ICS/LABA decreased the rate of on-treatment moderate/
severe exacerbations compared with LAMA/LABA

ki IMPACT
P = 0.002 TRIAL

1.21 (95% Cl: 1.14, 1.29)
1.07 (95% ClI: 1.02, 1.12)
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UMEC/VI FF/VI
n=2069 n=4133

Note: The n reflects the number of patients included in each analysis from the ITT population. Patients were excluded if they had predefined data
missing; this varied according to the analysis. The ITT population comprised: 4151 patients treated with FF/UMEC/VI, 4134 patients treated with
FF/VI and 2070 patients treated with UMEC/VI.

Lipson DA, et al. N Engl J Med. 2018; 378: 1671-80




How can we attempt to compare FLAME with
IMPACT? IMPACT

TRIAL

FF/JUMEC/VI FF/VI UMEC/VI Overall
(n=4151) (n=4134) (n=2070) | (N=10355)

Baseline COPD medications,* n (%)

ICS + LABA + LAMA 1672 (40%) 1647 (40%) 864 (42%) 4183 (40%)

ICS + LABA 1354 (33%) 1340 (32%) 647 (31%) 3341 (32%)

LABA + LAMA 389 (9%) 349 (8%) 196 (9%) 934 (9%)
LAMA 304 (7%) 365 (9%) 162 (8%) 831 (8%)

* These were the most common baseline combinations; treatment combinations may have included
phosphodiesterase-4 inhibitor and/or a xanthine

ICS=inhaled corticosteroid; LABA=long-acting beta-agonist; LAMA=long-acting
muscarinic antagonist

Lipson DA, ERS Poster PA4384




AECOPD rates in IMPACT by prior exacerbation
history or baseline therapy

Population ““Ehf’“' F':"‘" Rate ratio (95% CI)
+—

ITT population 1036/2070 (50) 2069/4131 (49) 1.13 (1.05, 1.22)**

<2 moderate, 0 severe .
exacerbations (GOLD B} 281/616 (46) 605M1242 (49) €.98 (0.85, 1.13)

=2 moderate or 21 SSVr® ;571454 (52) 1434/2892 (50) ——  120(1.10, 1.37)"

exacerbations (GOLD D)

LAMA/LABA only 94/196 (48)  167/349 (48) 0.95 (0.74, 1.23)t
ICS/LABA only 290/647 (45) 590/1340 (44) 1.11 (0.96, 1.28)
Triple therapy 515/864 (60) 951/1647 (58) 1.20 (1.08, 1.33)"

06 08 10 12 14

Rate ratio (95% CI)

*Between day of screening -3 days and date of screening (inclusive); **p<0.05 in favour of FF/VI;

Tpost hoc analysis
Cl, confidence interval; GOLD, Global Initiative for Chronic Obstructive Lung Disease

Lipson DA, et al. ERS 2018; Poster PA4384




LABA/LAMA/ICS reduces moderate/severe exacerbations
compared with individual dual combinations in same
device

15% - 25%
(95% CI: 10, 20) i (95% ClI: 19, 30)
p<0.001 p<0.001

1.07 (95% CI: 1.02, 1.12)

1.21 (95% ClI: 1.14, 1.29)

i 0.91
(95% CI: 0.87, 0.95)

2 0.91 (95% ClI: (0.87, 0.95)
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Annual rate of mod/sev
exacerbations (95% CI)

FF/UMEC/VI FF/VI FF/JUMEC/VI  UMEC/VI
n=4145 n=4133 n=4145 n=2069

Note: The n reflects the number of patients included in each analysis from the ITT population. Patients were excluded if they had predefined data missing; this varied according to the analysis. The ITT population comprised: 4151 patients treated with
FF/UMEC/VI, 4134 patients treated with FF/VI and 2070 patients treated with UMEC/VI.

Lipson DA, et al. N Engl J Med. 2018; 378: 1671-80




ICS is associated with improved all-cause mortality
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Number of subjects at
risk

FF/UMEC/VI

FF/VI

UMEC/VI

1. Lipson DA, et al. ATS 2018; 2. Lipson DA, et al. N Engl J Med. 2018; 378: 1671-80

(on-treatment data) in IMPACT':2

— FF/UMEC/VI
FF/VI
UMEC/VI

4151
4134
2070

4082 3968
3984 3798
1993 1880

T T T T T T
112 140 168 196 224 252

Time to event (days)

3838 3752 3714 3690 3613 3581
3619 3496 3443 3391 3291 3258
1769 1713 1685 1656 1612 1595

Relative risk
reduction:

FF/UMEC/VI vs
UMEC/VI

42.1%

HR 0.58
(95% CI: 0.38, 0.88)
p=0.011

FF/VI vs UMEC/VI

38.7%

HR 0.61
(95% Cl: 0.40, 0.93)
p=0.022




EVOLUTION OF ROFLUMILAST PROGRAM
IDENTIFICATION OF TARGET PATIENT POPULATION

Subgroup analyses of

early Phase IlI -
Studies Confirmatory

M2-111, M2-112 1-yr Pivotal Studies
m M2-124, M2-125

Hypothesis
Generation - Severe/very severe patients
- History of chronic cough
and sputum
- History of exacerbations




Mean rate of COPD
exacerbations per patient per

In the primary analysis (Poisson regression, ITT), roflumilast reduced the rate

year

of moderate or severe exacerbations by 13.2% (p=0.0529)

-13.2%
p=0.0529
1 - |
B placebo
0.8 - g .
. oflumilast
0.805
0.6 -
°I4 -
0.2 -
0 y
Placebo Roflumilast
Rate ratio 0.868
(95% ClI) (0.753-1.002)
n* 432 380
Cl: confidence interval; ITT: intention to treat
*Patients experiencing at least one exacerbation
Rate ratios, 95% Cl and p-values are based on a Poisson regression analysis in the ITT MARTINEZ FJ ET AL . LANCET 2015; 385: 857-66

population

21



In patients receiving ICS/LABA/LAMA, roflumilast significantly reduced the
rate of severe exacerbations

-23.3%
p=0.0406
°I4 -

g B Placebo

= [ ] ;
A <€ Roflumilast
O 3 p=0.2021
b~ -
¢ 8§ 02
v
B2 >
c .9
T
e 0.1 0.132

Q

O

©

0

0 n
ICS/LABA/LAMA subgroup ICS/LABA (no LAMA) subgroup
Rate ratio 0.767 0.711
(95% ClI) (0.595-0.989) (0.421-1.201)
n* 152 125 40 26

*Patients experiencing at least one exacerbation; rate ratios, 95% Cl and p-values are based on a MARTINEZ FJ ET AL . LANCET 2015; 385: 857-66

negative binomial regression analysis in the ITT population

22



Objectives

Why target exacerbations?

What have we accomplished so far in
exacerbation prevention?

What has GOLD recommended for exacerbation
prevention in the latest strategy
recommendations?

What does the future hold?
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/1-year-old with 4-year history of exertional breathlessness,
osteoporosis with past compression fracture, rheumatic fever,
syringomyelia, and past pneumonia. He noted no sputum production
but notes worse breathlessness.

He has CAT of 20 and mMRC of 2.

He has been taking a LAMA.
He has experienced a hospitalization since your last visit.
His eosinophil count is 100.

What is would be your therapy?
1.LAMA/LABA

2.ICS/LABA
3.ICS/LABA + LAMA
4 LABA/LAMA + ICS




/1-year-old with 4-year history of exertional breathlessness,
osteoporosis with past compression fracture, rheumatic fever,
syringomyelia, and past pneumonia. He noted no sputum production
but notes worse breathlessness.

He has CAT of 20 and mMRC of 2.

He has been taking a LAMA.
He has experienced a hospitalization since your last visit.
His eosinophil count is 300.

What is would be your therapy?
1.LAMA/LABA

2.ICS/LABA
3.ICS/LABA + LAMA
4 LABA/LAMA + ICS




ICS/LABA decreases AECOPD compared too
LABA monotherapy

Risk ratio Risk ratio
Study or Subgroup log[Rate ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% CI

1.1.1 Fluticasone/salmeterol

TRISTAN -0.07 0.0734 13.4% 0.93 (0.81-1.03)
TORCH 013 0.044 16.0% 0.88 (0.81-0.93)
Kardos 2007 -0.4308 0.073 13.5% 0.85 (0.56-0.75)
Ferguson 2008 -0.3638 0.091 11.8% 0.70 (D.56-0.83)
Anzueto 2009 -0.3624 0.091 11.8% 0.70 (D.56-0.83)
Subtotal (95% CI) 66.6% 0.77 (0.66-0.89)
Heterogeneity: Tau? = 0.02; ¥2 = 21.64, df = 4 (P = .0002); |2 = B2%

Test for overall effect: z = 3.56 (P = .00004)

1.1.2 Budesonide/formoterol

Szafranski 2003 -0.26 0125 9.1% 0.77 (D.60-0.99)
Calverley 2003 -0.294 012 9.4% 0.75 (0.59-0.94)
Tashkin 2008 -0.2357 015 7.5% 0.79 (0.59-1.03)
Rennard 2009 -0.4943 018 7.5% 0.61 (D.45-0.82)
Subtotal (95% CI) 33.4% 0.73 (0.64-0.83)
Heterogeneity: Tau? = 0.00; y2 = 1.03, df = 3 [P = .60); I2 = 0%

Test for overall effect: z = 4.66 (P < .00001)

Total (959% CI) 100.0% 0.76 (0.68-0.81)

Heterogeneity: Tau? = 0.02; ¥2 = 25.18, df =8 (P =.001); I2 = 68% }

Test for overall effect: z = 5.22 (P < .00001) X 0.2

Test for subgroup differences: y2 = 0.24, df =1 (P = .63), 2 = 0% Favors Favors
Combination LABA

Nannini LJ et al. Cochrane Database Syst Rev 2012; 9:CD006829




O

EUROPEAN MEDICINES AGENCY
SCIENCTE MEDICINES HEALTH

EMA's Pharmacovigilance Risk Assessment Committee (PRAC) has
reviewed the risk of pneumonia with inhaled corticosteroid-
containing medicines when used to treat COPD.

The PRAC review confirms that COPD patients treated with inhaled
corticosteroids are at increased risk of pneumonia; however the

Committee’s view is that the benefits of inhaled corticosteroids

continue to outweigh their risks

14/07/2016 EMA/488280/2016




Risk factors associated with CXR confirmed
pneumonia in COPD patients treated with ICS

HR (95% CI)
265 3.3(1.2-8.7)
Sex _ Female 1.1(0.34.0)
(VETES 2.3(1.1-4.7)
Smoking status Former smoker 1.7 (0.8-3.8)
Current smoker 2.2 (0.8-6.2)
Previous pneumonia ' No ‘ 1.5 (0.7-3.3)
Yes 2.7 (0.9-8.1)
BMI <25 kg/m? 3.4 (1.4-8.4)
225 kg/m? 0.9 (0.4-2.4)
BMI - <21 kg/m? 2.7 (0.9-7.5)
221 kg/m? | 1.8 (0.8-3.8)
- GOL )
’ Ill: FEV, 230% — <50% predicted ‘ 2.9(1.1-8.0)

Risk factors associated with pneumonia was a secondary endpoint. The

primary endpoint was the annual rate of moderate (requiring treatment Risk with VI 25 pg Risk with FF/VI 100/25 ug
with SCS and/or antibiotics) and severe (necessitating hospitalization) (n= 81 8) (n=806)

exacerbations)

BMI, body mass index; CXR, chest x-ray; VI, vilanterol. (AL (©p B il (500 A1) THOTE =908 0L .




Eosinophil Count Associates in continuous
fashion with Response to ICS/LABA
compared with LABA Alone

- - FFUMECM  _ _ FFVI - - UMECVI
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Bafadhel M et al, Lancet Respir Med 2018;6:117-126. Pascoe S, et al. ERS 2018. Oral Presentation OA2127
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Budesonide/formoterol vs LABA/LAMA
(KRONOS) or LABA (SOPHOS)

BGF MDI 320/14.4/9.6 ug
~ GFF MDI 14.4/9.6 ug
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Baseline eosinophil count (cells/mm?3)

PT010 (BGF) is in development and is not currently licensed for use in COPD
BGF, budesonide, glycopyrronium and formoterol fumarate; FEV,, forced expiratory volume in 1 second; GFF, glycopyrronium and formoterol fumarate
Ferguson GT, et al. Lancet Respir Med 2018; doi 10.1016/S2213-2600(18)30327-8 [Epub ahead of print]

BFF 320/9.6 vs FF BFF 160/9.6 vs FF

(9]

alized rate of moderate

Annualized rate of modearate
or severe COPD exacerbation
or severe COPD exacerbation

0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800
Baseline eosinophil count (cells/mm?) Baseline eosinophil count (cells/mm?)

Hanania N et al (ATS 2019)




/1-year-old with 4-year history of exertional breathlessness,
osteoporosis with past compression fracture, rheumatic fever,
syringomyelia, and past pneumonia. He noted no sputum production
but notes worse breathlessness.

He has CAT of 20 and mMRC of 2.

He has been taking a LAMA/LABA.
He has experienced a hospitalization since your last visit.
His eosinophil count is 100.

What is would be your therapy?
1.LAMA/LABA

2.ICS/LABA
3.ICS/LABA/LAMA
4.Azithromycin




/1-year-old with 4-year history of exertional breathlessness,
osteoporosis with past compression fracture, rheumatic fever,
syringomyelia, and past pneumonia. He noted no sputum production
but notes worse breathlessness.

He has CAT of 20 and mMRC of 2.

He has been taking a LAMA/LABA.
He has experienced a hospitalization since your last visit.
His eosinophil count is 300.

What is would be your therapy?
1.LAMA/LABA

2.ICS/LABA
3.ICS/LABA/LAMA
4.Azithromycin




Treatment of stable COPD

 Following implementation of therapy, patients should be reassessed for
attainment of treatment goals and identification of any barriers for
successful treatment (Figure 4.2).

 Following review of the patient response to treatment initiation,
adjustments in pharmacological treatment may be needed.

¢ et

FIGURE 4.2

© 2019 Global Initiative for Chronic Obstructive Lung Disease



} THE REFINED ABCD ASSESSMENT TOOL

Spirometrically Assessment of As;ﬁn;?/::fk
Confirmed Diagnosis airflow limitation osi?.ce rbations
Moderate or Severe
Exacerbation History
FEV, E E E
Grade . : 22 or : :
Post-bronchodilator (opredicted) | £, 4 leading C : D
FEV4/FVC < 0.7 { tohospital | f
GOLD 1 280 i admission ! | oeeee. -
GOLD 2 50-79 S— A 5
i Oorl H
GOLD 3 3049 E {not leading E i
: tohospital
GOLD4 | <30 | § admision) { R R
e emne e e i 1 CAT<10 ii CAT>10 !
Symptoms

FIGURE 2.4



Treatment of stable COPD

0 or 1 moderate
exacerbations
(not leading to

hospital admission}

2 2 moderate
exacerbationsor2 1
leading to
hospitalization

mMRC 0-1 CAT < 10 mMRC22 CAT2 10

FIGURE 4.1

Definition of abbreviations: eos: blood eosinophil count in cells per microliter; MMRC: modified Medical Research
Council dyspnea questionnaire; CAT™: COPD Assessment Test™.

© 2019 Global Initiative for Chronic Obstructive Lung Disease



® EXACERBATIONS ¢

LABA or LAMA
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Consider if
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& |5 (

LABA + LAMA+ ICS
1

g
> l
Roflumilast In former smokers
chroni bromchiti Azithromycin

R v e e

[ e
FIGURE 4.3

© 2019 Global Initiative for Chronic Obstructive Lung Disease



A 63 year old man has known severe COPD (FEV1 40%
predicted), no chronic sputum production, CAD (S/P PCI two
years ago and 2 acute exacerbations two years ago. Since

that time he has been remarkably stable while on inhaled
LAMA/LABA/ICS.

He has CAT of 20 and mMRC of 2.
His eosinophil count is 300.

What would you do therapeutically at this point?
1. Prescribe chronic azithromycin (MWF)
. Add roflumilast
. No change in therapy
. Discontinue ICS
. Discontinue the LAMA




ICS Withdrawal — controversy continues

COUNTERPOINT:

POINT: Should an Attempt Be Made coes
Should an Attempt Be Made v to Withdraw Inhaled

to Withdraw Inhaled Corticosteroids in All Patients
Corticosteroids in All Patients With Stable GOLD 3

1-\:'11“]1 f‘_ﬁ}ahly _‘r‘uULl_.“l 3 (30% = FEV, <
(30% = FEV, < 50%
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Chalmers JD Chest 2018; 153: 778-82
Pavord ID. Chest 2018; 153: 782-4
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ORIGINAL ARTICLE

Withdrawal of Inhale

Hazard ratio, 1.06 (95% ClI, 0.94—-1.19)
P=0.35 by Wald’s chi-square test

Primary end point
P O B T T S
II'ILILJUIHg exdcerDauons
IGC on open-label therapy
continuation

iGC withdrawali
Noninferiority
margin

Estimated Probability

Primary end point
excluding baseline
FEV, covariate

T T T T I T T T
18 24 30 36 08 09 1.0 . . 1.3 1.4

Weeks to Event -~

IGC IGC Continuation
No. at Risk Withdrawal Better

IGC continuation 1243 1059 927 827 763 694 646 615 581 Better
IGC withdrawal 1242 1090 965 825 740 688 646 607 570

Magnussen et al, NEJM 2014, 371: 1285-94
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Withdrawal of Inhaled Glucocorticoids

C Severe COPD Exacerbation D cChange from Baseline in Trough FEV,

Daily Fluticasone Dose in Withdrawal Group
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1.0 Hazard ratio, 1.20 (95% CI, 0.98—1.48)
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No. at Risk No. at Risk
IGC continuation 1243 1180 1117 1066 1026 993 957 928 895 20 IGC continuation 1223
IGC withdrawal 1242 1189 1119 1044 986 941 918 889 863 25 IGC withdrawal 1218

Magnussen et al, NEJM 2014, 371: 1285-94




Long-Term Triple Therapy De-escalation to Indacaterol/
Glycopyrronium in Patients with Chronic Obstructive Pulmonary
Disease (SUNSET): A Randomized, Double-Blind, Triple-Dummy
Clinical Trial
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Chapman KR et al, AJRCCM 2018; 198: 329-39




WISDOM post-hoc analysis: ICS withdrawal only
increased exacerbation risk in patients with 22 prior
exacerbations and elevated blood eosinophils

1 exacerbation per year

Rate
ratio

Total (n=1454)

Baseline blood eosinophils§
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Calverley PMA, et al. Am J Respir Crit Care Med 2017




SUNSET study — exacerbation rate analysis
by blood eosinophil level consistency

Number of patients

Indacaterol/ Tiotropium plus
Glycopyrronium Salmeterol/
Fluticasone

Consistently <300 cells/pL 359 357
at screening and baseline

Hazard Ratio (95% Cl)

0.96 (0.70, 1.33)

Inconsistent: both above
and below 300 cells/uL
at screening vs. baseline

Consistently 2300 cells/pL
at screening and baseline

1.09 (0.50, 2.36)

1.90 (0.92, 3.89)

0

5

Indacaterol/Glycopyrronium
Better

The primary objective was to demonstrate non-inferiority of IND/GLY versus TIO+SFC
on change from baseline in post-dose trough FEV, after 26 weeks of treatment

Tiotropium plus Salmeterol/Fluticasone
Better

Chapman K, et al. Am J Respir Crit Care Med 2018. Supplement
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Objectives

Why target exacerbations?

What have we accomplished so far in
exacerbation prevention?

What has GOLD recommended for exacerbation
prevention in the latest strategy
recommendations?

What does the future hold?




Progression from clinical phenotypes
to biological endotypes

Clinical phanotype E::I?h},rw ;;-;;n
LRI

Endotype [ >0
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systemic inflamation
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Rick factors l\*.,\ - eosinophilic or Th2 "'ql ——
avoidance i: | f high COPD approaches

Inflarmmaticn
T 4 I {variable) Endotype
Biomarker . = o1 antitrypsin
directad _ Infection l deficiency
personalisad (variable)
medicines ' Cellwlar and matrix changes
approachas 1‘ Extracellular matrix destruction; _
o abnormal cell repair or apoptosis; ¢ Genetics
\7 Endotype ciliary dysfunction, mucus
= COPDwith persistent
pathogenic bactenal
colonisation Structural changes
Airwvays remodelling; aheeolar destruction

Physiological dysfunction

linical manifestations of COPD

Woodruff PG et al; Lancet 2015; 385: 1789-98




AECOPD can be biologically ‘clustered’

Bafadhel M et al; AJRCCM 2011; 184: 662-71




Blood eosinophils at stable state
associate with eosinophilic AECOPD

99 subjects included in the analysis

l l l

26 subjects in 16 subjects in 57 subjects in
RE group IE group PE group

h 4 h 4 h
26 subjects had 13 subjects had 48 subjects had
at least one at least one at least one
exacerbation ' exacerbation
during year 1 ” OR eosinophilic during year 1
(78 exacerbations S (161 exacerbations
in total) 23.68 in total)

Kim VL et al; ERJ 2017; 50: 1700853




Mepolizumab has intriguing effect
on AECOPD

B METREX Overall Modified Intention-to-Treat Population A METREX Modified Intention-to-Treat Population with
£50— an Eosinophilic Phenotype
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Pavord ID et al; NEJM 2017 (on line as doi: 10.1056/NEJM0a1708208)




Roflumilast Response is Particularly Evident
in COPD Patients with distinct phenotypes

B Roflumilast
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B Flacebo

i
(=
(=]
=
"
)
[

EXJCE
per patent per year)

Mean rate of

N=0ET n=1,006n=112E n=1,105 n=] 593 n=1698 n=421 mn=413 n=007 m=1,006n=1128 n=1105 n=18§
50 celiefpl =150 celiafpl < 300 cedlsl sl 2 I00 celliepd <150 cedlapl =1 50 enll=fl <300 celles
Moderate or Severe

SEVEre

Martinez FJ et al. Am J Resp Crit Car Med. 2018; 198: 1268-78




So ... in conclusion

AECOPD remain a major event in the natural
history of COPD patients

Reducing AECOPD risk remains a major
component of therapeutic paradigms

Pharmacotherapy can decrease AECOPD risk

Pharmacotherapy should be tailored to the patient
based on clinical and biomarker characteristics

The future will utilize a better understanding of
AECOPD biology to further improve personalized
management strategies




