COPD Stability:

Defining and Sustaining Disease Control
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1. Current Limitations in the Management of COPD




COPD Definition

COPD is a heterogeneous lung condition characterized by chronic respiratory symptoms (dyspnea,

cough, sputum production and/or exacerbations) due to abnormalities of the airways (bronchitis,

bronchiolitis) and/or alveoli (emphysema) that cause persistent, often progressive, airflow

obstruction

COPD results from gene(G)-environment(E) interactions occurring over the lifetime(T) of the

individual (GEtomics) that can damage the lungs and/or alter their normal development/aging

processes.




Cause and Risk Factor

Proposed Taxonomy (Etiotypes) for COPD

Classification

Genetically determined COPD
(COPD-G)

COPD due to abnormal lung
development (COPD-D)

Environmental COPD

Cigarette smoking COPD (COPD-C)

Biomass and pollution exposure
COPD (COPD-P)

COPD due to infections (COPD-I)

COPD & asthma (COPD-A)

COPD of unknown cause (COPD-U)

Figure 1.2

Description

Alpha-1 antitrypsin deficiency (AATD)

Other genetic variants with smaller effects acting in
combination

Early life events, including premature birth and low
birthweight, among others

« Exposure to tobacco smoke, including in utero or via
passive smoking

* Vaping or e-cigarette use
* Cannabis

Exposure to household pollution, ambient air pollution,
wildfire smoke, occupational hazards

Childhood infections, tuberculosis-associated COPD, HIV-
associated COPD

Particularly childhood asthma

Type 2:
early-life events

Type5:
environmental
exposure

’ Type 3:
infection

smoking and environmental
tobacco smoke



Goals for Treatment of COPD

Goals for Treatment of Stable COPD

Figure 3.1

* Relieve Symptoms

* Improve Exercise Tolerance REDUCE SYMPTOMS

* Improve Health Status

Prevent Disease Progression

Prevent and Treat Exacerbations } REDUCE RISK
Reduce Mortality




Timeline of COPD drug approvals

LEGEND
LABA  LABA+LAMA

n Fenoteral /

Ipratropium (1992)
mSalmeterol (1994)

s Salbutamol /
Ipratropium (1985)

u Formoteral (1995)

m Salmeteral /
Fluticasone (1999

m Oxitropium (1984)

m Fenoterol (197X

m Salbutamol (1963

1960°

19705 1980°s  1990%

n Draft ABECB
guidance (1998)

m EMAE release
guidelines for
COPD
treatment (19599)

2000

m Draft guidance for COFD

= Formoterol / Budesonide (2001)

a Tiotropium (2002)

u Levalbuterol (2005)

= Formoterol / Beclomethasone (2008)
m Arforterol (2007)
mIndacaterol (2009)

clinical trials (2007)

Q Roflumilast (2011)

A

m Aclidiniur

m Glycopyrronium 2)

mVilanterol / Flucticasone (2013)

m Indacateral / Glycopyrronium (2013)

mVilanteral / Umeclidinium (2014)
Dlodaterol (2014)

m Umeclidinium (2014)
mFormoteral / Aclidinium (2015)
m Olodateral / Tiotropium (2015)

= Formoterol / Glycopyrronium /
Beclometasone (201

mVilanterol / Umeclidinium /
Fluticasone (2017)

m Formoterol / Glycopyrronium (2017)

2010’

mFull ABECE guidance (2012)
m Full guidelines on COPD treatment (2012}
m EXACT qualification (2014)

m Draft guidance for COPD clinical trials;
E-RS-COPD gualification; Fibrinogen DTT (2016)

m PROactive gualififcation (2017)

mWithdraws COPD guidance and issues
SGRA qualification (2018)



The Unmet Needs in COPD treatment

TABLE 1 Trend of COPD related deaths, prevalence and DALYs from 1990 to 2021 by SDI quintiles.

Global High SDI High-middle SDI Middle SDI Middle-Low SDI Low SDI
1990 2021 1990 2021 1990 2021 1990 2021 1990 2021 1990 2021
No. (*1046)
3074.03 5250.06
627.66(612.22 to | 858.55(834.81 to | 693.18(670.14 to | 999.56(957.89 to | 958.21(925.71 to | 1698.31(1630.1 | 570.29(549.76 to | 1156.27(1092.99 | 221.7(215.58 to | 533.1(508.27 to
Population (30133 to (5099.17 to
642.96) 882.73) 717.34) 1043.18) 988.96) to 1765.58) 590.04) o 1221.89) 127.89) 558.49)
3140.23) 5412.24)
56.38(50.36 to 78.63(71.36 to 6.56(6.11 to 9.92(9.02 to 14.04(12.51 to 13.19(11.57 to 21.26(18.61 to 26.35(23.2 to 11.03(8.84 to 22.52(19.97 to 347(2.77 to
DALYs 6.6(5.75 to 7.53)
61.3) 85.76) 6.93) 10.63) 15.4) 149) 23.53) 29.79) 12.8) 25.14) 4.08)
0.44(0.39 to 0.67(0.59 to 0.66(0.57 ta 0.95(0.82 to 1.26(1.08 to 0.44(0.35 to 0.99(0.87 to
Deaths 2.48(2.19t0 2.7)< 3.62(321 to 4) || 0.29(0.26 to 0.3) 0.13(0.1 to 0.16) | 0.26(0.23 to 0.3)
0.47) 0.74) 0.78) 1.05) 1.45) 0.52) 1.11})
" 98.64(8438 to < 209.32(179.9 to 28.11(24.15 to 50.96(45.35 to 24.24(20.63 to 45(38.18 to 25.27(2141 to 62.99(52.73 to 15.84(13.54 to 37.94(32.63 to 5.09(4.33 to 12.27(10.49 to
Prevalence N
113.04) 239.36) 32.17) 56.69) 28) 52.12) 29.12) 73.47) 18) 43.19) 5.81) 14.08)
Age-standardized rate (per 100,000)
N 71.92(64.47 to 45.22(40.61 to 25.53(23.71 to 19.44(17.26 to 79.53(70.61 to 35.91(30.78 to 92.07(74.17 to 84.76(75.8 to 123.89(109.19to | 57.45(49.59 to 77.67(61.91 to 70.7(63.35 to
Deaths
77.53) 49.7) 26.5) 20.66) 86.61) 40.69) 107.46) 93.78) 134.8) 65.43) 91.44) 79.76)
1492.64(1342.46 | 940.66(871.48 to | 589.8(557.84to | 471.22(437.45t0 | 1511.32(1365.74 | 691.14(621.83 to | 1963.19(1602.24 | 1707.9(1558.88 | 2332.91(2063.49 | 1076.67(963.62 | 1673.81(1373.37 | 1457.94(1318.76
DALYs
to 1609.3) 1014.59) 616.39) 498.84) to 1635.67) 772.74) to 2252.75) to 1865.11) to 2546.31) to 1201.24) to 1936.99) to 1617.05)
" 2550.02(2318.34 | 2512.86(2293.93|| 2602.27(2359.28 | 2527.66(2364.4 | 2523.42(2287.88 | 2385.34(2149.82 | 2621.01(2378.69 | 2726.76(2478.22 | 2459.97(2217.17 | 2463.19(2208.84 | 2190.49(1969.32 | 2337.52(2119.39
Prevalence b
to 2806.32) T to 2748.52) to 2847.55) to 2701.8) to 2794.38) to 2648.74) to 2867.91) to 2,979) to 2717.58) to 2735.96) to 2409.53) to 2567.85)

Percentage change, 1990-2021 (%)

Deaths —37.12(—43.37 to —27.68) —23.85(—27.38 to —20.63) —54.85(-61.65 to —46.85) —7.93(—20.33 to 16.03) —53.62(—60.31 to —44.06) —8.96(-20.17 to 11.87)
DALYs —36.98(—42.37 to —28.54) —20.1(-22.48 to —17.87) —54.27(-60.12 to —47.24) —13(-23.54 to 7.28) —53.85(—59.73 to —45.6) —12.9(-22.5t0 4.71)
Prevalence —1.46(—3.36 to 0.39) —2.87(-5.71 to 0.64) —5.47(-7.86 to —3.24) 4.03(2 to 5.89) 0.13(—2.9to 2.84) 6.71(4.25 to 8.91)

APC model estimate, Net drift (% per year)

DALYs —2.95(—3.02 to —2.89) —0.63(—0.7 to —0.56) —0.71{-0.79 to —0.63) —2.71(-2.77 to —-2.66) —0.74(—0.84 to —0.65) —1.66(—1.71 to —1.62)
Deaths —3.87(—4 to —3.74) —0.82(-1 to —0.65) —0.96(—1.12 to —0.8) —2.71(-2.77 to —-2.66) —1.01{-1.2 to —0.82) —2.18(-2.25 to —=2.1)
Prevalence —0.35(—0.39 to —0.32) —0.82(—1 to —0.65) 0(—0.01 to 0.01) —0.18(—0.21 to —0.16) 0.09(0.07 to 0.11) —0.17(—0.18 to —0.15)

DALY, disability-adjusted life years.




Global Burden of COPD Through 2050

Table. Global Projected COPD Prevalence, Cases, and Relative Change From 2020 to 2050 by Sex

Sex 2020 2030 2040 2050
Female
Prevalence, % 7.8 8.1 8.34 8.33
Cases, No. 176 776 887 2103513803 2400301381 260106028
Relative change in prevalence, % MN& 3.8 (vs 2020) 2.5 (vs 2030) —0.12 (vs 2040); 6.4 (vs 2020)
Relative change in cases, % MA& 19.0 (vs 2020} 14.1 (vs 2030) 8.4 (vs 2040); 47.1 (vs 2020)
Male
Prevalence, % 13.4 12.5 11.6 10.6
Cases 303 080615 322532353 333145741 331449760
Relative change in prevalence, % -NA -6.7 (vs 2020) -7.2 (vs 2030) -8.6 (vs 2040); -20.9 (vs 2020)
Relative change in cases, % M& 6.4 (vs 2020) 3.3 (vs 2030) -0.5 (vs 2040); 9.4 (vs 2020)
Global
Prevalence, % 10.6 10.3 Q.7 9.5
Cases, No. 479 857 502 532 884156 573175922 501 555788
Relative change in prevalence, % MA -2.8 (vs 2020} -5.8 (vs 2030) -2.1 (vs 2040); -10.4 (vs 2020)
Relative change in cases, % MA 11.0 (ws 2020} 7.6 (vs 2030) 3.2 (vs 2040); 23.3 (vs 2020)

Abbreviation: NA, not applicable.

» Global COPD prevalence was projected to approach 600 million cases worldwide by 2050, which
represents a relative growth of 23% in the number of individuals with COPD compared with 2020.

> Future strategies should aim to prevent COPD onset and establish concrete treatment goals for
early and effective management to halt disease progression

3 Dec 1;6(12):e2346598.
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Managing Chronic Inflammation: Current Concepts

Immune-mediated no eVidence Of
disorder
disease activity
(NEDA)
Brain cancer Q
Multiple
Sclerosis

Results of chronic Remission
inflammation

Cardiovascular J Asthma
disease
. [ F— R4

W / Remission
High blood .I'O Rheumatoid
pressure ' arthritis

Obesity @ Alzheimer
ey

» Treatment goals of chronic inflammation disease should balance the need for early diagnosis and manage
the current burden faced by patients, while also aiming toward a future where highly effective disease-

modifying therapies (DMTs) might become available.




Development of related concepts to disease stability
in other inflammatory diseases

Raduca disease activity

Q No worsening symptoms ’ No flares / exacerbations é No worsening of objective markers

Subjective measures of disease impact: Objective markers of disease or
+ Patient-reported outcomes tissue damage:

+ Physician examination + Imaging

- Disease index scores - Endoscopy

* Blood biomarkers

Q No / low symptoms , No flares [ exacerbations é Biological remission

No ongoing symptoms or No clinically significant markers
experiencing symptoms below a of disease activity
clinically significant threshold

» Disease activity refers to reversible components of the disease, and other chronic inflammatory
diseases have developed management strategies designed to control disease activity.
Untreated disease activity may cause irreversible pathology, resulting in greater disease severity.




OPINION
@IEST The COPD control panel: towards personalised
CLNIC hedicine in COPD

Alvar Agusti,"? William MacNee®

SEVERITY , ACTIVITY

IC/TLC Smoking FEV, decline Exacerb.

4 v v :

I T T - I

Comorbid. Biomarkers

7 o

- [

IMPACT

mMRC Daily activity CAT score

v v 4

| | |

» ‘COPD control panel’ should include at least three different domains of the disease: severity, activity and
impact. Each of these domains presents information on different ‘elements’ of the disease with_potential
prognostic value and/or with specific therapeutic requirements.




The relationships between components of COPD

Impact

] = targets for pharmacological treatment

» These aspects of COPD are intrinsically linked, with disease activity driving disease progression,

which in turn worsens disease severity and increases the impact on the patient




International Journal of COPD Dove

o) PERSPECTIVES

The concept of control of COPD in
clinical practice

Clinical control in COPD
> Control = Low Impact (adjusted for severity) + Stability
Impact (Cross-sectional):
* Measured by CAT or CCQ
« Also assessed via dyspnea, rescue medication use, physical activity, and sputum color
Stability (Longitudinal):
* No exacerbations
« No worsening in symptoms or CAT/CCQ scores

» Clinical control in COPD can support treatment adjustment decisions



SEPAR’s voice

[Translated article] Spanish COPD guidelines (GesEPOC) 2021: ()
Updated pharmacological treatment of stable COPD*-**

Marc Miravitlles®->* Myriam Calle€, Jests Molina“, Pere Almagro¢, José-Tomas Gomez',
Juan Antonio Trigueros?, Borja G. Cosio®", Ciro Casanova', José Luis Lépez-Campos®-,
Juan Antonio Riesco™¥, Pere Simonet', David Rigau™, Joan B. Soriano™", Julio Ancochea”",

Juan José Soler-Catalufia >

[ Stratification ]

Obstruction
(Post-bronchodilation FEV1 [%6])*

Dyspnea (MMRC)

Exacerbations (previous year)

0 =1 (no hospitalization)

2 or more, or 1 hospitalization

Fig. 1. Risk stratification in COPD patients.




Treatment of COPD in Spanish guideline

Table 1
Adaptation of the care level to risk levels.

Therapeutic interventions

Low risk Smoking cessation Counseling
Specific treatment
Therapeutic education Structured therapeutic education program aimed at:

s Promoting self-care
s Therapeutic adherence
Inhalation technique

Physical activity Regular exercise
Vaccination Anti-influenza
Anti-pneumococcal (13-valent conjugate)
Covid-19
Assess dTpa
Alpha-1 antitrypsin deficiency Augmentation treatment according to guidelines
Pharmacological treatment Bronchodilators
Comorbidity Treatment of the comorbidity
High risk Add to previous treatment:
Pharmacological treatment Guided by clinical phenotype
Identify treatable traits
Non-pharmacological treatment Pulmonary rehabilitation

Assess long-term home oxygen therapy

Assess non-invasive ventilation

Assess lung volume reduction in patients with extensive emphysema
Assess lung transplant

Covid-19: coronavirus disease 2019; dTpa: Diphtheria, tetanus, acellular pertussis.



Smoking masaton *  ‘aocination - .iqr1.l-1mwddnr|:y

| Luu:u_m.um] [ Lommsnmnncs |

z

Fig. 2. Treatment of COPD guided by risk level and phenotype,
(*) Second-line in patients with blood eosinophils = 100 cells/mm?, according to the frequency, severity and etiology of the exacerbations, assessing the risk of pneumonia.




COPD control in Spanish guideline
ST | Questomaieoncinkaiconoimoor |

How have you been since your last visit?

D“\es&m D Worse H How have you been since your last visit?
Have you had any exacerbations in the last 3 months?
D Battar D Thie samea D Wiorse
[ Jves 2
D Stable E Hawve you had any exacerbations In the last 3 months?
(Must meet all criteria)
= e (Jves
What color has your sputum been in the last few days?
D S s D = D m _
How many times have you used the rescue medication in the past week? {M"ﬂﬂmuﬂ]
(Number of DEOU0 1 & rogured, dio { 0 runber of inhaltons used each $mo)

What color has your sputum been in the last few days?

D < 3times / week D =3 times / week .

. How long (on average) have you walked per day in the last week?

) N D White / clear or no sputum D Dark
D > 30 minutes a day D < 30 minutes a day
g What is the current grade of dyspnea (mMRC scale)? . How many times have you used the rescue medication in the past week?
{Mumbar of oomson s msoun madicaion B required, mgardinssof o numbaer of inhalaons used aach Sma)
FEV, >50% FEV, <50%

DDyspneaO-1 D.)yspneao-z
(Jrow

w impact
(Must meet 3 of the 4 criteria)

D < Jtimas / weak D = 3 times / weaak

. How long (on average) have you walked per day in the last week?

e [ = s0minutes a day () <30 minutes a day

Grade 0: No dyspnoa, excopt with S5Druou s eerca
Grade 2: Dyspnoa maes § mpossbio for themn 1o keopup with othor people of 90 same age on a lovel,

D Grade 4: Dyspnea provers fhe pationt from leaving home or appo ars with actvitn s audh as dressing or undmssing

orformes om0 stop or rest whon walking on level ground at $10ir own paco
[ cvato :Opsmon whon watking ot 100 s on vl g What is the current grade of dyspnea (mMRC scale)?

Stability D + D Low impact Instability D OFD High impact

W b

Fig. 3. COPD control criteria,




REVIEW Open Access

Measuring disease activity in COPD: is "
clinically important deterioration the answer?

updates
Dave Singh" (, Gerard J. Criner?, lan Naya®*, Paul W. Jones®, Lee Tombs”, David A. Lipson®’ and MeiLan K Han®

» The composite clinically important deterioration (CID) endpoint concept was developed for a measure to
assess the proportion of patients showing disease stability or worsening (which may be a marker of
suboptimal treatment response or treatment failure) in response to pharmacological treatment.

» The CID endpoint was developed to assess disease worsening by detecting early deteriorations in lung

function (measured by FEV1), health status(assessed by the SGRQ), and the presence of
exacerbations.

» Post hoc and prospective analyses of clinical trial data have confirmed that the multidimensional
composite CID endpoint better predicts poorer medium-term outcomes compared with any single
CID component alone, and that it can demonstrate differences in treatment efficacy in short-term trials.

j—m e Singh et al. Respiratory Research (2020) 21:134



Table 1 Efficacy trials examining the effects of treatment escalation on overall (1D incidence

Study description CID definition Treatments Patient population
Dual bronchodilator combination therapy
First retrospective CID analysis of two FEV,, SGRQ, exacerbations UMECA vs placebo, High symptoms, mMRC score 2 2, low
24~wesk double-blind trials [5) T3, UMEC ar VI exaceration risk
Retrospective pooled data fom three FEV,, SGRQ, exacerbations LMEBCA] v TIO High symptoms, mMRC score 2 2, low
&-month double-blind trials [41] exacerbation risk. Analyses of the T
population and maintenance-naive sub-
B o e CID Components
Retrospective pooled analysis of three Defirition 1: FEV;, SGRO, INDAGLY ws SFC or - High symptoms, low exacerbation risk
26~week, mndomized, double-blind trials  exacerbations, Definition 2 T, o (SHIME & LAMTERM), exacerbation-free i
(SHIME, LANTERN & ILLUMINATE) [38) SGRO), exacerbations (ILLUMINATE) > Lu n g F un Ctl on
Retrospective pooled analysis of two FEV,, SGRQ, T, exacerbations ACL/FORM ws ACL,  Low to high symptoms, low exacerbation .
24-week, mndomized double-blind trials FORM or placebo risk FEV1 deC“ne Z 1 OO mL (MCID)
(AUGMENT & ACLIFORM) [44)
Retrospective 52-wesk mndomized FEV,, SGRQ, exacerbations INDYGLY ws SRC High Symptoms, mMRC score 2 2, 21 H
double-hlind trial (FLAME) [37] exacarhation, sable on LAMA, for 1 month > Exace rbatlons
Retrospective 12-week, randomized, Definition 1: FEV;, TOL, Switch o IMDYGLY  Low to high symptoms, low exacerbation . .. .mm
open-abel, switching trial (CRYSTAL) [40] exacerbations; I_Z:'eﬁn'rrion 1_:_FE".-'1, from pre.rk:u_us ICY  riskon operrlabel thempy, mMRC Moderate Oral Ste r0|dS and/or ant|b|ot|CS
00, exacerbations; Definition 3 LABA or a single score 2 1
FBV,, OO0, TDI, exacerhations LABA aor LAMA
Prospective 24-week, randomized, Definition 1: FEV;, SGRQ, LMECAN vs UMEC High symptoms, |IC5free population, = 1 Severe hOSpltallzatlon or ER VlSlt
double-blind trial (EMAX) [46] exacerbations;, Definition 2: FEV,, or 5AL moderate exacerbation in the past year
CAT, exacerbations; Definition 3:
SGRO, CAT, TD|, exacerbations > Health status
Multiple inhaler or single inhaler triple therapy
Retrospective pooled analysis of four FEV,, 5GRQ, exacerbations UMEC vs placebo High symptoms, mMRC score = 2, with or SGRQ |ncrease > 4 un|tS (MCID)
12-week, mndomized double-blind trials added to existing without exacerbations
[43] open label ICS/LABA
thermpy
Prospective, 52-week, randomized Definition 1: FEV,, SGRQ, FRAUMECA wvs BUDY  High symptoms, FEV; < 50% and CAT 2 10
double-blind trial (FULFIL) assessed owver  exacerbations; Definition 2. FEV, FORM or FEYy 250 to < 80% and CAT 2 10,
24 wesks (ITT population) and 52 wesks  CAT, exacerbations and # 2 moderate ar 2 1 severe
(etension population) [47) exacerbation in the past year
Retrospective, three S52-week, random-  Definition 1: FEY;, SGRO, TRINMY: BOP/FORMY  High symptoms, at-risk population, CAT
ized, double-blind trials (TRINITY, TRIL- exacerbations, death; Definition 2 GLY wsTOAD T &2 2 10 FBEY < 50% predicted plus 2 1 ex-
OGY, TRIBUTE) [45) (TRILOGY only): FEV,, SGRQ, TRILOGY: BDR/ acerbation in last year
exacerbations, TDI, death?® FORMYGLY ws BDP/
FORM (CID 1)
TRIBUTE: BDP/
FORMAGLY ws INDY
GLY (AD 1)



Exacerbations versus composite CID in measuring
meaningful disease progression at 3 years in TORCH

Deterioration after 30 months of additional follow-up

o =l
|

SGRQ

l Threshold
for clinically
relevant

detericration

Change from baseline in SGRQ

M Exacerbation positive at 8 months®

Change from baseline in FEV, (mL)

FEV,

0o
-2
40 -

=400 f - mmm o mmmes o
-120 - I l

CID positive at & months®

Thrashaold
for clinically
relevant
deterioration




Time to all-cause mortality based on CID status

TORCH

10+
— CID+ group

89 — CID- group

All-cause death (% patients)
(=]
1

5 HR (95% CI):

- p<0.001

0 | | |

ClD+ vs ClID-

1.41(1.15, 1.72);

|
1] 24 48 72 g5
Time to event (weeks from Week 24)

T
130

All-cause death (% patients)

ECLIPSE

— CID+ group
— CID- group

CID+ vs CID-
HR (95% CI):

1.59 (1.04, 2.41);

p<0.031

] ] ]
6 12 18 24
Time to event (months from Month 12)



Risk of long-term adverse outcomes by CID status

Table 2 Risk of long-term adverse outcomes by CD status in TORCH and ECLIPSE [48]

Outcome TORCH (n =5292) ECLIPSE (n = 1953)
CID+ at &months CD- at &months % risk increase assessed CI04+ at 12 months CI0D- at 12 months % risk increase assessed
[N = 2870, |N =2421], at 7-36 months |N =1442], IWN=531], at 13-36 months
n (%) n (%) (95% CI) n (9) n (%) (95% CI)
Modemte/severe 2082 (73) 1450 (60) &1 (50, 72) 1082 (75) 732 (44) 154 (120, 193)
exacerbation
Hospital 797 (28) 491 (20) 55 (38, 73) 454 (31) 66 (12) 181 (117, 263)
admission for
LS
exacerbations
Allcause mortality 237 (8) 160 (7) 41 (15, 73 121 (B) 27 (9 59 (4 141)

CID was defined as: FEV,, deterioration = 100 mL or SGRQ deterioration = 4units or a first moderate/severe exacerbation on any treatment in both trals. All
comparisons are for CID+ versus CID- cohorts. p < 005 for all risk increases in both trials

I confidence interval, CID clinically important deterioration; (004 cohort with a shont-term deteroration (Le. early unstable cohort); CID- cohort without a short-
term deterioration (i.e. eary stable cohort)




Prediction of all-cause mortality by CID status
a over 30 months of follow-up in TORCH

Greater risk of . Greater risk of
mortality in CID- mortality in CID+
Composite CID . e
Trough FEV, deterioration = 100 mL * o
Increase in SGRQ = 4 units .
Moderate/severe exacerbation : .
0 0.5 : 1.5 2

Mortality HR; CID+ versus CID- (95% CI)



Summary of the CID concept

FEV, alone does not capture A composite index could measure
all aspects of COPD progression several aspects of disease progression

l l

The CID compaosite endpoint includes measures of lung function (FEV.),
health status (SGRQ), and exacerbations

l l l i

The CID composite

Each CID component has a broader CID risk Treatment differences
is a largely independent . - discriminates between in CID risk have
: prognostic ability : .
marker of increased than he individual pharmacological been reported in
disease activity therapies short-term studies?

components

l i l i

In the future, the CID concept may assist physicians in providing
a more holistic evaluation of patients’ health in routine clinical practice
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3. Defining Disease Stability in COPD




Key considerations for keeping patients with COPD stable
over time

9 >

l " Achieving ™ l
stability in 2
coro. (W |

Pharmacological Smoking

treatment/ cessation
adherence % Pulmonary
rehabilitation

Reduce Stabilise lung Prevent
symptom function exacerbations
burden




Schematic of disease stability, a framework that aligns to
current treatment recommendations by GOLD

Untreated/ Treatment per
undiagnosed GOLD algorithm

@ Stop symptom worsening
treatment @ Stop (or minimise) future events

Response to

Decline

Keep patients stable over time

Treatment
change




Is Disease Stability an Attainable Chronic Obstructive Pulmonary

Disease Treatment Goal?

@ Dave Singh', MeiLan K. Han®, Surya P. Bhatt®, Marc Miravitlles®, Chris Compton Stefanie Kolterer®,
Tharishini Mohan®, Suneal K. Sreedharan , Lee Tombs’, and David M. G. Halpin®

'Centre for Respiratory Medicine and Allergy, Institute of Inflammation and Repair, Manchester Academic Health Science Centre,

University of Manches‘rer Manchester University NHS Foundation Trust, Manchester, United Kingdom; Unwersrry of Michigan, Ann

Arbor, Mlchlgan *Division of Pulmonary, Allergy, and Critical Care Medicine, University of Alabama at Birmingham, Birmingham,
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> We propose disease stability as an appropriate and attainable treatment goal. Other
disease areas have developed definitions of no disease activity or remission, which provide
relevant information for defining and achieving stability for patients with COPD. Disease
stability builds on related concepts already defined in COPD, such as clinical control and
clinically important deterioration.




Disease stability across key clinical components
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Measuring Disease Stability in COPD

Table 1. Considerations for Potential Components of Disease Stability

Component

Exacerbations .

Attributes

Lead to worse outcomes in the short and long term

¢ Rates vary widely between patients

Health status

Yearly variation may not always reflect disease
worsening
Subjective and often goes unreported

¢ Symptoms, physical activity, and quality of life

¢ Impacted by daily symptom variability, comorbidities,

Lung function

and patient perception
Disease-specific measures may detect clinically
meaningful changes

COPD involves persistent loss of lung function
Used to diagnose COPD

Spirometry is objective and inexpensive

Any decrease in lung function leads to poorer
outcomes

High day-to-day and between-measurement variability

Considerations

Elimination of exacerbations?

OR

Reducing current exacerbation rate or
severity?

Most relevant measures (i.e., research vs.
in the clinic)?

Frequency/number of measurements
needed to identify decline?

Differing thresholds of decline based on
severity (airflow limitation)

Accounting for age-related decline
Frequency/number of measurements
needed to identify decline?

Most relevant spirometric measurements

Definition of abbreviatior: COPD = chronic obstructive pulmonary disease.



Exacerbations

Poorer quality . .
( of life Higher mn-rtalrtyj

Patients with frequent exacerbations

Greater airway Faster decline
inflammation in lung function

Figure 2: Effect of COPD exacerbations in the group with frequent
exacerbations

> Disease stability might aim for patients to experience no exacerbations in 1 year, given the
prognostic significance of having even one exacerbation.
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Study Design:

» Retrospective analysis using data from the UPLIFT® trial
Study Population:

» Patients with a single moderate-to-severe exacerbation (exacerbator subgroup)

» Patients with no exacerbations during the study (non-exacerbator subgroup)
Comparison:

» Annual rates of decline in FEV,; and FVC before and after the single exacerbation



Annual rates of lung function decline before and after
the single exacerbation
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Health Status

» Health status assessment includes domains such
as cough, dyspnea, physical activity, and QoL, and
is influenced by day-to-day symptom variability,
comorbidities, and the patient’s perception.

» Health status fluctuates over time, and slowing its

deterioration can be an important treatment goal.

> stability of health status can be defined as the
absence of clinically meaningful symptom
worsening, or only minimal worsening that remains
within the range of daily variation.
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Lung Function

Effect of decline in FEV1 versus no change/improvement at Week 52.

Health status scores Annual rate of exacerbation
A SGRAQ total score CAT score
FEV, FEV, decrease FEV, FEV, decrease B On-treatment exacerbations
increase/ =0 and #B0mLand 2110 mLand increase/ =0 mL and #B0mLand 2110 mLand
no change <60 mL =110 mL <210 mL 2210 mL no change <60 mL =110mL <210mL 2210 mL 1.9 -
(n=4561) (n=778) (n=706) (n=888) (n=864) (n=4496) (n=764) (n=692) (n=856) (n=826) E 26% reduction
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» Monitoring of both the current level of lung function and the trend over time is crucial to
assessing future risk, as evidence suggests that any decrease in lung function is associated

with poorer clinical outcomes.



Definition of Disease Stability

Table 2. Preliminary Definition for Disease Stability

Exacerbations:

Components Frequency Health Status: SGRQ or CAT Lung Function: FEV4
Thresholds* No exacerbations No worsening in SGRQ or CAT score; No decrease; consideration
alternatively, no clinically of correction for
significant worsening age-related decline
Timeline ¢ _6-12 months, comprising one or multiple visits in that time

+ Benchmark current measurements against previous 6—12 months at each visit

Individual vs. composite Stability can be achieved in one or multiple components
assessments « Dependent on patient factors, availability of spirometry, and setting

Context and setting

Primary care or in-clinic and research settings
+ All disease severities, phenotypes/etiotypes, and interventions

Other considerations

“Clinically significant” worsening will require definition
+ Biomarkers may be implemented in future components once validated
An expert consensus on the definition of disease stability should be reached among key experts

Definition of abbreviations: CAT= COPD Assessment Test; COPD = chronic cbstructive pulmonary disease; SGRQ = St. George's Respiratory
Questionnaire.

*Some patients may experience improvements with treatment optimization and other holistic interventions (e.g., smoking cessation, vaccination);
this is also considered to be achieving disease stability.

> disease stability criteria may provide a clinical treatment goal and function as clinical trial
endpoints. Future clinical trials and real-world studies should seek to validate and use
disease stability as a treatment target to advance the standard of care for patients with
COPD
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4. Evidence from the KOCOSS Cohort



Clinical Outcomes in COPD with Disease Stability: Data
from the KOCOSS Cohort

Study Design:
 Inclusion: Patients = 40 years, post-bronchodilator FEV,/FVC < 0.7

* Mortality Data: 10-year all-cause mortality linked with national death records
* Definition of DS (+):

No moderate-to-severe exacerbation

+ No FEV, decline

+ No worsening in SGRQ for 1 year

« Analysis: Clinical outcomes compared between DS (+) and DS (-) groups



Table 1. Comparison of general characteristics according to presence of disease stability

Disease stability (-) Disease stability (+) P-value
N=1.,492 (91.0%) N=147 (9.0%)

Age 68.6+7.7 68.5+7.8 0.829
Sex (male) 1373 (92.0%) 138 (93.9%) 0.524
Smoking status 0.252
- never smoker 131 (8.8%) 17 (11.6%)
- ex-smoker 980 (65.7%) 87 (59.2%)
- current smoker 380 (25.5%) 43 (29.3%)
BMI 229434 23.2+3.1 0.360
mMRC 1.4+0.9 1.3+£0.8 0.364
SGRQc score 32.1+21.3 33.9+18.7 0.255
CAT score 14.848.0 14.0£7.2 0.231
Chronic bronchitis 167 (12.0%) 14 (10.0%) 0.579
History of asthma 429 (28.9%) 38 (26.0%) 0.526
GOLD severity stage 0.406
-1 119 (8.0%) 9 (6.1%)
- 737 (49.4%) 80 (54.4%)
-1 507 (34.0%) 50 (34.0%)
-1V 129 (8.6%) 8(5.4%)
Lung function test
-FEV1 (%pred) 56.5£17.9 56.5+16.3 0.999
-FEVI (L) 1.6+0.6 1.6+0.5 0.886
-FVC (%pred) 80.0+16.4 78.1+£16.5 0.188
-FVC (L) 3.3£0.8 3.2+0.8 0.340
-FEVI1/FVC 0.49+0.13 0.51£0.12 0.101
- DLco (%opred) 6431214 61.8+17.9 0.145
-RV/TLC 44.3+12.6 43.5+11.8 0.573
6MWD (m) 385.1+117.5 387.1£109.2 0.859
FeNO (ppb) 28.5+£16.8 35.4+28.1 0.440
Radiologic findings (chest CT)

- Emphysema 496 (57.1%) 45 (50.0%) 0.239

- Bronchiectasis 157 (18.1%) 15 (16.7%) 0.853




Exacerbations

Table 2. Comparison of exacerbation frequency according to presence of disease stability

Exacerbations IRR 95%ClI P-value

Moderate-to-severe 0.30 0.20-0.43 0.033

Severe 0.26 0.10-0.58 0.002




Lung Function Decline
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All-Cause Mortality
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All-Cause Mortality

Table 3. Cox proportional hazards regression of all-cause mortality according to disease stability

Crude Multivariate

HR 95%CI P -value HR 95%CI P -value
Disease stability 0.63 0.37-1.09 0.096 0.58 0.34-0.99 0.047
Age 1.09 1.07-1.11 <0.001 1.07 1.05-1.09 <0.001
Female Sex 0.55 0.34-0.90 0.018 0.75 0.33-1.69 0.486
BMI 0.90 0.87-0.93 <0.001 0.88 0.84-0.92 <0.001
Smoking status
- never smoker (reference) (reference)
- past smoker 1.74 1.12-2.70 0.014 1.48 0.72-3.03 0.288
- current smoker 1.98 1.25-3.15 0.004 2.08 0.99-4.40 0.055

» The study found statistically significant reductions in acute exacerbations and mortality in
COPD patients with DS. These findings imply that DS is a clinically valuable and achievable
treatment goal in patients with COPD.
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Thank you for your attention
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