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Patients Reported Outcomes
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PRO

Patient Reported Outcome

Definition by FDA 2009

“Any report of the status of a patient's health
condition that comes directly from the patient
without interpretation of the patient's
response by a clinician or anyone else.”

v'PROs can be assessed by taking the patient’s history or by questionnaires.

U.S Department of Health and Human Services Food and Drug Administration Guidance for Industry: Patient-Reported Outcome Measures:
Use in Medical Product Development to Support Labeling Claims. ;U.S. FDA, Clinical/Medical. 2009
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Measurement Scales
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INCE 1948, when the World Health Orgamzation

k) defined health as being not only the absence of dis-

ease and infirmity but also the presence of physical, men- \
tal, and social well-being,! quality-of-life issues have A
become steadily more important in health care practice ES}%\
and research. There has been a nearly exponential in- O
crease mn the use ol quahity-ol-hite evaluation as a tech- e ‘

nique of chinical research since 1973, when only 5 arti- @4?@ Low vLOW
cles listed “quality of life™ as a reterence key word in
the Medline data base; during the subsequent five-year
periods, there were 195, 273, 490, and 1252 such ar-
ticles. The growing fields ot outcomes research and
health-technology assessment” evaluate the efficacy, Figure 1. Conceptual Scheme of the Domains and Variables In-
cost eftectiveness, and net benefit of new therapeutic ' volved in a Quality-of-Life Assessment.

str;litl:git:s to .(_li.‘tl:l“I]}il'li.: whether the ahl‘suc.iutl:d incrl:.as— The x axis represents subjective perceptions of health, the
- 1'.'1.“[“:1“1'““5 for health cere are -!umﬁ“d.' nght}" y axis objective health status, the coordinates Q(X,Y) the actual
of-life assessment measures changes in physical, func- quality of life, and Z the measurement of the actual quality of life
tional, mental, and social health in order to evaluate associated '-.";fith a specific component (e.g., positive affect) or
the human and financial costs and benefits of new pro- domain (e.g., the psychologicél aﬂmain}.

Psychological

Quality of Life
Q((X)Y)

Physical

Objective Health Status

Low < » High
Subjective Perceptions
X

M A Testa, et al. N Engl J Med 1996; 28;334 (13)



PRECISION MEDICINE INITIATIVE

NI

“Doctors have always recognized that every patient is unique, and doctors have always tried to tailor
their treatments as best they can to individuals. You can match a blood transfusion to a blood type — that
was an important discovery. What if matching a cancer cure to our genetic code was just as easy, just as
standard? What if figuring out the right dose of medicine was as simple as taking our temperature?”

- President Obama, January 30, 2015
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COPD Outcomes

Lung function
e.g. trough FEV,

Exacerbation
frequency

Important
outcome

measures in
COPD

Quality of life
e.g. SGRQ

Exercise tolerance
e.g. ESWT

Symptoms
@ e.g. TDI score

R R







Global Initiative for Chronic__

Obstructive
Lung
Disease

By expert panel
One of the main aim:
To promote research

Into COPD

GLOBAL STRATEGY FOR THE DIAGNOSIS,
MANAGEMENT, AND PREVENTION OF
CHRONIC OBSTRUCTIVE PULMONARY DISEASE



Lung Function Tests
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mMRC Score

The clinical manifestations of COPD are highly variable and the degree
of airflow limitation does not capture the heterogeneity of the disease.

Rho=-0.36
p<0.001
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Augusti A, et al. Respiratory Research 2010;11:122



FEV, in percent of predicted

maximally attained value
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2017, COPD

Spirometricall Assessment of
IOconfirmed ) —> Assessment of E—) symptoms/risk
airflow limitation of exacerbations

diagnosis
Exacerbation
history
FEV, % pred) | | 22 |
pooor
GOLD 1 >80 | >1 leading to! C D
i hospital i
GOLD 2 50-79 | admission !
GOLD 3 30-49 i Oorl |
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i admission) i
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Symptoms



= 2 moderate
exacerbationsor2 1
leading to
hospitalization

0 or 1 moderate
exacerbations
(not leading to

hospital admission)

FIGURE 4.1

mMRC 0-1 CAT < 10

mMRC = 2 CAT 2 10
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= » :
FEV, = 60% pred. and 0~1 exacerbation/year FEV, < 60% pred. or

> 2 exacerbation/year
mMRC 0~1 or mMRC = 2 or or history of AE C%)PD*
CAT < 10 (Pt32) CAT = 10 (LIZ) related admission (Ct=2)

Short-acting beta2-agnoist as required

LABA LABA +
First choice SABA as needed or or LABA + LAMA
LAMA LAMA

Add on therapy: LABA + LAMA
exacerbation or mMRC = 2

ICS + LABA + LAMA

+/-

PDE4 inhibitor¥ or
Macrolide

1

*AE COPD: Acute exacerbation of COPD. ICS/LABAT

tAsthma overlap or high blood eosinophil

+2AIotS} Wado| Qo TH 7| BX|HE 485t COPD: 1) FEV1 < 50% HAMO| =X £ EQIX| & A H|EL-
25 8HILL SEUXSESEEUM S xE £ A 23] o] S84} et BF




How to evaluate?




A general single question:

How are you doing?

will usually underreport patients’ symptoms

Janwillem W.H.Kocks, et al. Curr Opin Pul Med. 2018; 24(1): 18-23



PRO measures

Patient Reported Outcome Measures, PROM

-instruments that are used to measure the PROs

-most often self-reported but standardized, validated questionnaires
- informative, reliable and consistent answers

For mobility:
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Theresa Weldring, et al. Health Services Insights 2013



Journal of
Personalized

Medicine

Article

Association of Ventilatory Disorders with Respiratory
Symptoms, Physical Activity, and Quality of Life in Subjects
with Prior Tuberculosis: A National Database Study in Korea

Bumhee Yang ', Hayoung Choi ¥, Sun Hye Shin 3, Youlim Kim %5, Ji-Yong Moon °, Hye Yun Park 3*%
and Hyun Lee 6%,

Table 2. Comparison of symptoms, physical activity, and quality of life according to spirometric pattern.

Normal Obstructive Restrictive
Total - Ventilatory Vientilatory
Ventilat Val
i = 2669) {f!n_'liﬁiz;l Disorder Disorder p Yalue
- (re = 783) (1 =420}
Any respiratory symptoms 16.4 (14.0=19.3) 124 {9.5=16.1) 229(181=-285)* 18.6 (12.6=26.6) (001
Cough 7.3(5.7-9.2) 5.4 (3.5-8.3) 11.6 (8.5-15.8) 5.1(2.8-9.3) 0.004
Sputum 13.0 (10.8-15.5) 9.5 (7.0-12.8) 18.2 (13.9-23.5) 15.1 (9.5-23.2) 0.004
Dyspnea 20(1.3-3.1) 0.9 {0.3-2.5) 3.8 (2.1-6.7) 24 (0.59-59) (020
Physical activity limitations 15.6 (11.2=21.2) 3.1 {2.3=10.9) 27T (193=-38.0) % 13.0 (6.2=28.4) <0001
EQ-5D component
Mobility 18.3 (16.4-20.3) 14.0 (11.9-16.4) 241(204-28.1)%  235(18.1-298) b <0.001
Self-care 5.2 (4.3-6.6) 3.6 (2.6=3.0) 7.7 (55-10.7) = 73043124 (.005
Usual activity 12.8(11.1-14.6) 9.4 (7.7-11.5) 163(13.1-20.1)*  19.1(14.2-252)F <0.001
Pain/discomfort 29.0 (26.6-31.5) 3.7 (26.5-35.2) 30.1 (26.5-35.2) 363 (20.8-43.4) 015
r‘kﬂxiu.‘t}-‘,-"dw.‘]:lrl_‘-ssiﬂn 13.6 {11.9=15.5) 13.5({11.3=16.1}) 13.5 (10.6~17.1) 13.7 (9.5=17.5) 0.999
EQ-5D index 0.93 (0.92-0.93) (.94 (0.93-0.594) 0.91 (0.90-0.93) = 0,91 (0.89-0.93) bue 0.002

Data are presented as weighted mean (%5% confidence interval) or weighted percentage (95% confidence interval). p values are comparisons
of three groups. EQ-50, EuroQoL five dimensions. The results of Bonferroni correction with three comparisons are provided as superscripts
in Table (a p value of 0.05 corresponds to 0.017 [(L05,/3]). * Indicates statistical significance for the comparison of normal ventilation and
obstructive ventilatory disorder. ® Indicates statistical significance for the comparison of normal ventilation and restrictive ventilatory
disorder. © Indicates statistical significance for the comparison of obstructive ventilatory disorder and restrictive ventilatory disorder.



Disease-specific PROM in COPD




A post hoc analysis of CRYSTAL study

120, FEV1vs CAT (rs=-0.068) _ .. w10, FEV1vsCCQ (rs=-0.087) :
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CCQ: Clinical COPD Questionnaire
BDI: Baseline Dyspnoea Index

CRYSTAL study assessed the efficacy and safety of a direct switch
from previous treatments to indacaterol/glycopyrronium 110/50 pg or
glycopyrronium 50 pg once daily.

Kostikas et al ERJ open research 2019; 5 : 00243-2018
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Kostikas et al ERJ 2019; 5 : 00243-2018

CRYSTAL study assessed the efficacy and safety of a direct switch

from previous treatments to indacaterol/glycopyrronium 110/50 pg or

glycopyrronium 50 pg once daily.




Clinical COPD Questionnaire

al COPD Questionnaire (C

Please check the number of the response that best describes how you have been feeling

during the past week. (Only one response for each question).

On average, during the past
week, how often did you
feel:

hardly afew  severa many A great
never . R ) :
ever times times times many times

On avarage, during the past
week, how limited were you
in these activities because of
your breathing problems:

slightly moderately

totally

extremely limited / or

limitad unable to

do

1. Short of breath at rest?

P ™ P P ™

Co O1 ®2 O3 0Oa4 Os

2. Short of breath doing
physical activities?

Pt \ S \
(i

O O1 ®2 O3 Oa Os

7. Strenuous physical
activities (such as climbing
stairs, hurrying, doing sports)?

05 Oe

3. Concerned about getting a
cold or your breathing getting
worse?

O O1 Q2 ®3 (Oa Os

8. Moderate physical
activities (such as walking,
housewaork, carrying things)?

) )

s e

4. Depressed (down)
because of your breathing
problems?

In general, during the past

week, how much of the time:

™ ™ ™

Co O1 CO2 @3 0O4 Os

hardly  afew severa many A great
newver ) ] ) )
sver  times times times  many times

9. Daily activities at home
(such as dressing, washing
yourself)?

~ ~

L5 e

10. Social activities (such as
talking, being with children,
visiting friends/relatives)?

05 Oe

5. Did you cough?

™ P

Pt P Pt
o w1 2 U3 4 b

Total CCQ Score: 2.4

6. Did you produce phlegm?

™ P P

o O1 @2 O3 O4 Os

Symptom Score:
Mental state score:
Functional state score:

1.75

2.75

Add to Chart




Responder analysis based on PROs and FEV, at week 12

31.6%, 19.1% and13.5% of patients showed a MCID improvement
in one, two or all three PROs, respectively.

cca
decrease 0.4 units”

CAT
decrease 22 units®

/ \\\ \
| Q \
"\ 510 461 }
\ (11.8%) (10.7%]) /
\
\\\ //
\ y
\\\ /
\‘\\ //
K y
TDI N / FEV1
increase =1 unit® \\ increase =100 mL"

There were small overlaps among the patients who responded to PROs
(TDI, CCQ and CAT)

2018




Correlations between FEV1 and patient-reported

outcomes:A pooled analysis of 23 clinical trials in
patients with COPD

] 4
r=-0.16 r=0.16
p<0.001 p<0.001
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s ] | =
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g S
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—400 -200 O 200 400 600 —400 -200 O 200 400 600
FEWV1, change from baseline (L) FEWV1, change from baseline (L)

Donohue JF, et al. Pulm Pharmacol Ther. 2018



COPD Assessment Test (CAT)

« Determinant of COPD disease severity

* Guide to choose initial treatment (CAT >20 dual bronchodilator)

> 2 moderate Group C GroupD LAMA or
exacerbations or > 1 LAMA + LABA* or
. LAMA A Kk
leading to ARA
**Consider if eos = 300
0 or 1 moderate Group A Group B
(e"acl"-rb;,ﬁons A Bronchodilator A Long Acting Bronchodilator
not leading to
hospital admission) (LABA or LAMA)

mMRC 0-1 CAT < 10 I | mMRC 2 2 CAT 2 10



Disease-specific PROM in COPD
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* Chief Complaints:

- Dyspnea with mMRC Gr I without previous Hx of AE

Validated 8 items
Questionnaire

H o
SN (Good) 2N (Poor)
0 23] 4
o poes T e ? LK 2 IS I,
L= JHSH & 2110 ) LI= t&H 2RHDE S &
2Lt 2L},
Li= A& It SRS Li= J1a0) OIF 2EEts
LA =L 70},
Li= TGOl HSHE 28 LI= SEH0LF ASE 2
[ A& &0 7R S M OFFE 00 AL
L= ZHM ZE5=H & 4 L= E@HM =il 22
& HSEE wrE wer) Mot gr=r},
HEZHHE 23250 L= ] HETCZ QG L= 7/=
21Z=MH A0l S0 Fh=0 ®& AHMO| SICH
. HETCZ QG L= =2
= = 2 FF
L= &S 20 . : 2001 FHR ZEICH
Li= 21200 2450k Li= ®3 7120 20t
CAT Score @ 29

Example of an individual case is shared for scientific
exchange only. Does not represent all patients

Total score; 0-40

Cough
Mucus
Chest Tightness
Breathless
Activities
Confidence
Sleep
Energy




What to expect?




COPD Assessment Test (CAT)

1817 COPD patients from 7 European countries, cross-sectional study

There were no differences in CAT score: Female vs. Male; Younger vs. Older;

Across the countries

Score

407 m pCP-rated

357 GOLD stage

307 CAT scores showed

25- significant impairment

201 in health status
across all COPD severities,

i even in patients with mild

107 disease

£

ﬂ |

Mild Moderate | Severe Very severe

Jones et al. Eur Respir J 2011




COPD Assessment Test (CAT)

1817 COPD patients from 7 European countries

Worse health status in COPD patients with AE or 3+ comorbidities,
but cardiovascular comorbidity did not influence the CAT score.

a) 40- b) - c) 7

30 . amm— 7

20+

Score

15

104

Stable Exacerbation 0 12 3+ NoCV  CV

Comorbidities
13%

Jones et al. Eur Respir J 2011



RESEARCH ARTICLE Open Access

COPD Assessment Test (CAT) score as a predictor
of major depression among subjects with chronic
obstructive pulmonary disease and mild
hypoxemia: a case—control study

: R L 3 ] - g3
losé Laerte R Silva Janior , Marcus Barreto Conde”, Krislainy de Sousa Corréa®, Christina da Silva®,
a2
Leonardo da Silva Prestes” and Marcelo Fouad Rabahi'~

40
a

30

Beck Depression Inventory score
10 20

0
]

0 10 20 30
COPD Assessment test score

Predicted BDI score= 1.53 + 0.81CAT ( r* =0.31)




CAT and depression

N=1,225, KOCOSS data

12.1%

6.8%

5.9%

2

CAT <10 10 = CAT <20 CAT = 20



2| CAT & COPD exacerbations

545 COPD patients from 19 hospitals in Australia, China, Korea and Taiwan
- 226 patients (46%) with at least one moderate-severe AE during study

period (observational 6-month study)

Factor Time to first exacerbation Any exacerbation
Hazard ratio p-Value Relative risk p-Value
(95% Cl) (95% Cl)
Categorised CAT 0.001 <0.001
score (adjusted)
0—9 1 1
10-19 1.73 (1.23—2.43) 0.001 1.30 (1.09—1.56)  0.004
20-29 2.41 (1.62—3.58)  <0.001 1.37 (1.14—1.65)  0.001
30—40 4.16 (2.26—7.64)  <0.001 1.50 (1.24—1.81) <0.001

Compared with the lowest baseline CAT score, the higher baseline CAT scores were
associated with significantly higher exacerbation risks and shorter time to first
exacerbations. 1



Following visit

Exacerbations!

MMRC Gr | mMRC Gr I
N B4
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CAT Score : 18 CAT Score @ 36

Example of an individual case is shared for scientific exchange only. Does not represent all patients



Change of CAT during AE

161 COPD patients in the London COPD cohort

Fifty-two different patients completed the CAT questionnaire on at
least 21 of 35 days during the recovery phase after an exacerbation

26 A
24 - —+- 07
2 25 4,4 4
52 e [Pty
% 201 5 207 bbbt
@] |_._‘ < 15 -
18 - O

o
da

I I I I 1 ﬂ A + L L ¥ T L ¥ L
T T 0 5 10 15 20 25 30 35
Baseline Exacerbation

Wedzicha et al. AJRCCM 2011



Annual change in CAT

315 COPD patients with at least 3 CAT scores over 3 years
: Gold grade 1,2: 71%

A significant positive association
between the evolution of the CAT over time and the risk of exacerbations.

—a— Modcrate/Scvere
-O=- Mild
- Exacerbation-free

25 -

20 A

T L.
£ 15 T i
2
[ PRy o Gptedioo
< —— e
10 4
Y P L e T S AR Re A R
.......... ) -
5 +
o
Year 0 Year l Yecar 2 Ycar3

Irie et al. Respiratory medicine 2017



* Current studies focused on total CAT score.
 However, CAT items can be divided into 2 categories, pulmonary and extra-pulmonary

(constitutional) symptoms.
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Cough
Sputum

Pulmonary symptoms

Chest tightness

Dyspnea

Activities

Confidence

Sleep
Energy

Extra-pulmonary symptoms

CAT-HCS userguide, CAT Governance Board, 2018

Jones et al. ERJ 2009; 34(3); 648-54.



S

=252 Distribution of each CAT item

-=CAT < 10
CAT 10 to 20

=*=CAT = 20

Cough

Energy Sputum

Chest tightness

Physical activity is the
main problem for the
highly symptomatic
patients

Confidence Dyspnea

Dyspnea is the main

problem for the less
symptomatic patients

Activities

Gil, Zo, Park, Shin et al, 1JCOPD, 2021



- CAT < 10
Cough frequency Cough frequency 10 < CAT < 20
5
L}
23
1 === CAT 2 20
Lack of ener
Lack of energy Amount of phlegm » Amount of phlegm
Sleep Sleep
ARG Chest tightness Hettvbincs Chest tightness

Not confident Breathless Not confident Breathless
leaving home walking upstairs leaving home walking upstairs

Home activities limited Home activities limited

Single center data KOCOSS cohort

Gil, Zo, Park, Shin et al, 1JCOPD, 2021
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Newly diagnosed COPD patients who started bronchodilator at first time
from Feb 2016 to Apr 2020 (n = 211)

Patients with missing CAT scores (n = 43)
Patients with asthma (n = 6)

Patients with lung cancer who underwent surgical
resection (n = 4)

Study population (n = 148)

Revision in TACD



148 newly diagnosed COPD patients with bronchodilator initiation

Baseline Alter p-value Adjusted
Bronchodilator therapy difference”
CAT total scores 16.0=8.4 149+83 0.13 -1.10(-2.40. 0.20)
CAT individnal item score
Cough 19+1.5 1.7=1.3 0.13 -0.22 (-0.48. 0.04)
Phlegm 21+14 1.9=14 0.07 -0.22 (-0.44, -0.002)
Chest tightness 1.8+£1.5 1.5+1.3 0.02 -0.30 (-0.56, -0.05)
Breathlessness 3.2+1.5 28+14 <0.001 -0.45 (-0.66, -0.23)
Activities 14=1.6 14=14 0.34 -0.09 (-0.32. 0.14)
Confidence 1.5=1.5 1.5=16 0.90 0.03 (-0.22.0.28)
Sleep 1.6=1.5 1.8=1.5 0.20 0.17 (-0.11. 0.45)
Energy 2414 24=14 0.64 -0.20 (-0.26. 0.22)
CAT pulmonary item score 9.1x45 79=41 0.003 -1.19 (-1.92. -0.46)
CAT extra-pulmonary item score 6.9+49 7049 0.74 0.09 (-0.66. 0.84)
Lung function
FEV1. mL 1810 + 490 1990 + 490 <0.001 170 (130, 220)
mMRC dyspnea grade > 2 64 (43.2) 47 (31.8) 0.041 0.58 (0.39, 0.85)

Notes: Data presented as mean (SD) or n (%). Data were collected at two points in "Baseline" and
"After Bronchodilator therapy (after median 5.8 [5.1-6.5] months)".



Improved Group: a decrease of 2 points or more of the total CAT score

-

CAT Score Improved™ (N=69) Not improved (N=79)
CAT total scores -7.80 (-9.03, -6.58) 4.76 (3.64, 5.88)
CAT individual item score
Cough -1.10 (-1.44,-0.77) 0.56 (0.26, 0.86)
Phlegm -1.06 (-1.34, -0.78) 0.51 (0.28, 0.74)
Chest tightness -1.31 (-1.62, -0.99) 0.57 (0.30, 0.84)
Breathlessness -1.09 (-1.36, -0.82) 0.12 (-0.16. 0.40)
Activities -1.01 (-1.28, -0.73) 0.71 (0.47, 0.96)
Confidence -0.80 (-1.12, -0.50) 0.75 (0.45, 1.06)
Sleep -0.60 (-0.97, -0.22) 0.84 (0.49, 1.20)
Energy -0.84 (-1.12, -0.56) 0.70 (0.41, 1.00)
CAT pulmonary item score -4.57 (-5.33,-3.79) 1.75 (1.04, 2.47)
CAT extra-pulmonary item score -3.25 (-4.006, -2.44) 3.01 (2.26, 3.76)
Lung function
FEV;. mL 190 (140, 240) 150 (80, 230)
mMRC dyspnea grade = 2° 0.36 (0.20, 0.64) 0.85 (0.52. 1.40)

Adjusted for age, smoking history, Global Initiative for Chronic Obstructive Lung Disease stage, pulmonary

comorbidity, other comorbidities, and acute exacerbation history.
Data are presented as adjusted differences (95% confidence intervals).



AE after 6months inhaler therapy

p = 0.356

40— | 1 Baseline (previous 12 months)

36.2 (25/69) After bronchodilator therapy
(median 5.8 months)

29.1 (23/79)

[
o
|

p =0.004

17.7 (14/79)

Acute exacerbations, %
N
<

-
o
|

2.9 (2/69)

0 T T |
Improved Not improved Improved Not improved
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MMRC Gr |, no previous AE, no BA
Current smoker 1 pack/day x 42 yrs
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SGRAQ change from baseline

Correlations between FEV1 and patient-reported outcomes:

A pooled analysis of 23 clinical trials in patients with COPD

r=-0.16
p <0.001

O 50% of patients with FEV, improvement <100 mL
. 50% of patients with FEV, improvement =100 mL

juawanosduwy

-15
-400

T T T T
-200 0 200 400

FEV, change from baseline (mL)

T
600

SGRAQ change from baseline

vs. LAMA or LABA

=@~ Placebo
—8— L AMA
—-8— LABA
—-8— | AMA/LABA

-12

-2

T T 1
50 0 250 500

FEV, change from baseline (mL)

Donohue JF, et al. Pulm Pharmacol Ther. 2018



Baseline CAT & dual

oronchodilators

SGRQ total

200 7
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Martinez et al. Chest 2017;152: 1169-1178



Classic definition : chronic cough & sputum for at least 3 months/year for 2
consecutive years

Alternative definition using SGRQ definition : more sensitive, similar
characteristics with classic definition

SGRQ chronic bronchitis
1. Over the last 4 weeks, | have coughed:

2. Over the last 4 weeks, | have brought up
phlegm (sputum):

NOT S1 5
Several days a week
ATew days a mon
Only with lung/respiratory infections
Not at all

Chronic bronchitis = cough AND phlegm almost

every day or several times a week

Victor Kim et al. Ann ATS 2015



Chronic bronchitis (CB)

N= 4,513 from COPDGene cohort

The SGRQ CB definition had a sensitivity and specificity of 0.87 and 0.77.
The SGRQ CB+ and Classic CB+ groups were strikingly similar, with more
respiratory symptoms and exacerbations, worse lung function, and greater
airway wall thickness.

3000

B Classic CB+

I (] Classic CB-
2500 -
2000 —+
1500 -
1000
500 —

0 ]

SGRQ CB- SGRQ CB+ Victor Kim et al. Ann ATS 2015



N=2,694 patients from KOCOSS

(2] |
1*

5 7132 8%

Lie
:
=

o
of

LE g4 21gs 30

LHE 7k D8 71537t
&N

Lie 7H500 ZH27F b5 Rt
it

7tS0IEEHE
=0

U 7hs0l o SE8E
Lact

L= ASOILL ATE 2 F
O T3 0] XX 20}

r
ofy

L= o0y A S
S S0 ofF S 0|RILE

HEHE 2R L
AS -0 KA10] AL

Ue S 2ol B

LH= 71 20| 245ttt

Li=T371 20120

CAT 1 (cough) & 2 (sputum) scores = 3

o ]
«©
g

> @

S o

:‘IL:I'.;

g < _

w o
c\J. - * v g
=T © Classic definition

=1 CAT definition

o | © SGRAQ definition
o

T | | | | |
0.0 0.2 0.4 0.6 0.8 1.0

1-Specificity

Choi et al IJCOPD 2019



PRO in GOLD
guideline Already

MmMRC/CAT

How to evaluate .
Each item

What to expect Outcomes




B0 FMAM

HAFRILIC




Han et al. AJRCCM 2021;203(4):414-423



Baseline CAT Score

P<0.001 P<0.001
[ 1T
40
[ ]
[ ]
®
[ ]
L ]
_._
304
L ]
[ ]
[ ]
20 °
[ ]
®
®
0_ i
Controls Current or Current or
Who Never Former Former
Smoked Smokers with Smokers with
Preserved Mild-to-Moderate
Pulmonary COPD
Function

Smoker with preserved lung function
CAT = 10 (vs. CAT < 10)

v More respiratory exacerbations

v' Shorter 6MWD

v" Evidence of occult airway disease (e.qg.,
FEV, |, FVC |, and inspiratory capacity | )

v" Airway wall thickening

Woodruff et al. NEJM 2016;374:1811-21



Prospective Annualized Exacerbation Rate

1.6+

1.4+

1.2+

1.0+

0.8

0.6

0.4+

0.2

Antibiotic

Never
Smoker

1]

Symptoms and Risk of

Exacerbations

Controls Who Never
Smoked

B Glucocorticoid Antibiotic or [l Office or hospital Severe Any
glucocorticoid visit GOLD 182
CAT =10
GOLD 0 GOLD 0 GOLD 1&2 :
CAT <10 CAT =10 CAT <10
{ I
Current or Former Current or Former Current or Former Current or Former
Smokers with Smokers with Smokers with Smokers with
Preserved Pulmonary [Preserved Pulmonary | Mild-to-Moderate Mild-to-Moderate
Function, Function, COPD, COPD,
CAT<10 CAT=10 CAT<10 CAT=10

Woodruff et al. NEJM 2016;374:1811-21






Dyspnea

Dyspnea is a hallmark of COPD which impacts on day-to-day lives

Dyspnea QoL Physical Activity
Washing the Control patients
(37 watts)2* '
The majority of patients
Gardenlnng* @ with COPD experience
A R breathlessness, often to
a severe degree, and this
Mowing the \ impacts their ability to
lawn . carry out daily
Floswatsjze CIEED) O activitieshs
DYSPNOEA ' ' ' ' ' !
(Borg Scaley O 1 2 3 4 5 6 7
Nothing Very Weak  Moderate Somewhat Strong Very
at all weak (light) strong (heavy) strong

Jetté M, et al. Clin Cardiol 1990; 13: 555-565; 2. O’Donnell DE, et al. PLoS One 2014; 9: e96574
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>16,000 patient

OTEMTD 1+2

TORRACT®®
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Pivotal

Phase llla
Phase lllb
Trial endpoints:

ﬂﬂ& Lung function

@ Quality of life

# Exercise

* Activity

u‘?ﬂ Lung function vs ICS/LABA
| O7Y Exacerbations

11 Number of patients
ﬂ Length of trial (weeks)

1. Buhl RM, et al. Eur Respir J 2015; 45: 969-979; 2. Ferguson GT, et al. Adv Ther 2015; 32: 523-536;
3. Beeh KM, et al. Pulm Pharmacol Ther 2015; doi:10.1016/j.pupt.2015.04.002; 4. Singh D, et al. Respir Med 2015; doi:

10.1016/j.rmed.2015.08.002




Significant improvements for tiotropium+olodaterol FDC 5/5 ug
over corresponding individual component

SGRQ total Responders | MCID = 4 units
0 70 -
8 -1- 60 -
c
Z‘ 2 50 | 44.8%  48.7°
5 7 40
Q-4
9 30 A
E 5.
O *
= 6 -5.1 20 -
o -5.6%
g 7 - 10 1
© 3. 0
B Tiotropium/olodaterol 5/5 uyg B Tiotropium 5 pg Olodaterol 5 ug

*p=0.0022 vs tiotropium/olodaterol 5/5 pug; Tp=0.025 vs tiotropium/olodaterol 5/5

Hg;
1p=<0.0001 vs tiotropium/olodaterol 5/5 pg; 2 p=0.001 vs tiotropium/olodaterol 5/5

Hg.
Buhl RM et al. ERJ 2015;45:969-79



CAT at week 52

COPD Assessment Test™ (CAT) score at clinic visits
— treatment comparison by visit

—8— Tiotropium group
—8— Tiotropium-olodaterol group

-0-2
-0-4 -
-0-6 -
-0-8 -

Responder : decrease of = 2 of CAT total score

Responder:45%

=g

rEn

-1.0 4

1.2 -
1.4 -
-1.6 —
-1.8 4

£ ! i
3 8
- ! B

Responder:41%

=2.0 T | 1 I
0 3 6 9 12

Month

Mean CAT score change from baseline

Peter M A Calverley et al. Lancet Respiratory Medicine, 2018



LAMA/LABA vs. TIOT

+ 2,332 COPD patients & Primary outcomes: Trough FEV, response

No difference in improvement of SGRQ score with UMEC/VI vs TIO from Decramer study

Change in SGRQ total score from baseline to Week 24 (Day 168)

UMEC/VI Tiotropium Vi UMEC/VI Tiotropium UMEC
62.5/25ug 18pg 25pg 62.5/25ug 18ug 125ug
(n=207) (n=203) (n=205) (n=217) (n=215) (n=222)

LS mean change in SGRQ total score
from baseline to Day 168 (+ SE)

12 - Study 1 Study 2

» The LS mean change from baseline for all treatments met or exceeded the MCID of -4.0 points at Week 2412

Decramer M, et al. Lancet Respir Med 2014; 2: 472-486



LAMA/LABA vs. TIOT

+ 2,332 COPD patients & Primary outcomes: Trough FEV1 response

No difference in TDI score between UMEC/VI vs TIO in Decramer study

Treatment difference in TDI focal score at Week 24 (Day 168)

10 | UMEC/VI 62.5/25pg (n=207) UMEC/VI 62.5/25pg [n=217)

g ; |
£5 05
g os
[N Ts]
Qo>
Y ) ez o2
i --0.1

=]
- 2
E E -0.5
2§
= -1.0
- vs tiotropium 18ug vs VI 25ug vs tiotropium 18pg vs UMEC 125ug

(n=203) (n=205) (n=215) (n=222)
Study 1 Study 2

« All treatments improved breathlessness, with an increase from baseline greater than the MCID of 1.0 unit
* The odds of being a TDI responder” were no different for UMEC/VI than for tiotropium monotherapy (OR: 0.9 and 1.3 in
Study 1 and Study 2, respectively)

Decramer M, et al. Lancet Respir Med 2014; 2: 472-486



Initial visit for dyspnea on exertion
MMRC Gr |, no previous AE, no BA
Current smoker 1 pack/day x 42 yrs
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Double-blind, randomised, active comparator-controlled, two-period, crossover trial
Primary outcome: Breathlessness at end of 3-min walking test (Borg scale)

T/05/5 pg
3-week

R L—  6weeks ——1 L 6weeks — 1

. . . washout . .
Screening @ | | | | |
\ 1 1 1 1 1
1 1 1 1 1

End of study

] : ]
1 1

i ::?6 o | | T5pg .

jpatients ! i 3-week

: 1:1 - 1 L G6weeks 1 washout L 6weeks — 1

1 : : 1 i 1 i i i

1 1 i 1 1 1 1 i i

1 1 i 1 1 1 1 1 1

) Pood SR

M Yor Y t i t t
swie (B @® ® ® ® ® ® ®

Practice Period Period

baseline® baseline®

LEGEND
@ 3-min CSST (walking test) Primary endpoint (after 6 weeks)

# Incremental Shuttle Walking Test, *Speed determination based on the individual level of each patient, "prior to dosing. *CS5T was conducted 2
hours (+15 minutes) after inhalation of the study medication.

Maltais F, et al. Eur Respir J 2019: pii: 1802049. doi : https://doi.org/10.1183/13993003.02049-2018



Method: 3-min constant speed shuttle test (walking test)

Q) (>

» Patients walk (or jog) back and forth for 3 minutes, keeping pace with the
pre-recorded audio signal, completing a turn at each audio signal.

» Patients move at a speed that causes breathlessness, determined at baseline for
each patient.

» Before, during and at the end of the test, patients report intensity of breathlessness.
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After 6 weeks, tiotropium/olodaterol reduced
breathing discomfort during and after the 3-minute

constant speed shuttle test vs tiotropium

Primary endpoint*
T/O vs T: P<0.05

L/

2

E -
2 Severe 5
c
=2
e Scmewhatd |
3]
5] severe
w
o
8 Moderate 3
frd
[ ]
o
c Slight 2 4
2
(=]
B Veryslight 1 «
=
c
@ 0
2

—8— Baseline

Walking time, minutes

—&— Tiotropium/olodaterol (n=101)
—@— Tiotropium (n=100)

Cl, confidence interval; C35T, constant speed shuttle test; SE, standard error.

Mean Borg Dyspnoea Scale score * SE (units)

at 3 minutes

Treatment difference (95% Cl)
—0.357 (—0.661, —0.053)
p=0.0217

| 4 aos I—n.953

Treatment

B Baseline
B Tiotropium/olodaterol (n=101)
B Tiotropium (n=100)

Maltais F, et al. Eur Respir J 2019, 53 (3)



Exercise: MORATO, TORRACTO,

HYSACTO, OTIVACTO

303 COPD Patients (post BD 30% < FEV, < 80% pred)
Primary outcomes: Exercise endurance time (EET) during endurance shuttle walk test at 8 wks
ExT arm was conducted three times per week for 8 weeks; each session included 30 minutes of

aerobic exercise (cycling or walking) and 45 minutes of upper and lower limb resistance

training. : —
T/0 5/5 pg + ExT+ behavior modification

Run-in

Follow-up )

T 5 pg + behavior modification

“Living Well with m ﬁ
8 11

COPD” program. 1 2 5 15
SMBM week
4 weeks >I4 12 weeks >|4 3 weeks
8 9 11 12
Clinicvisitweek ¢ ¢ ¢ & ¢ ¢ ¢ ¢ o

@ @ SMBM, self management behaviour modificatior

> R Troosters T, et al. AJRCCM 2018



Tiotropium/olodaterol plus behaviour

odification increased EET vs placebo

Mean exercise endurance time (EET) during Endurance
shuttle walk test results after 8 weeks

t 45.8%**
| | Placebo
200 - t 2920+

| | T
“ t 2.1% -
£ 3504 1/0
5 M T/0 + ExT
2y
L =+l 300 -
v
5 @ 250 - | |
- &  Li-bL_d__ _ Geometric mean baseline EET:
v F 242.73 + 9.42 seconds
S 200
)
o

65 67 712 70

3
1

Troosters T, et al. AJRCCM 2018



Tiotropium/olodaterol plus behaviour

odification increased EET vs placebo

Improvements in mean distance walked during the 6-
minute walk test with tiotropium/olodaterol 5/5ug

Week 8 Week 12
50 - p=0.007

Adjusted mean (+SE) change from
baseline during 6-minute walk test

n= 57 62 71 66 55 60 70 63

Troosters T, et al. AJRCCM 2018
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Thank You




EXACT-PRO

Did your chest feel congested today

How often did you cough today?

How much mucus (phlegm) did you brig up when coughing today?

How difficult was it to bring up mucus (phlegm) today?

Did you have chest discomfort today?

Did your chest feel tight today?

Were you breathless today?

Describe how breathless you were today

Were you short of breath today when performing your usual personal care activities like
washing or dressing?

Were you short of breath today when performing your usual indoor activities like cleaning or
household work?

Were you short of breath today when performing your usual activities outside the home such
yard work or errands?

Were you tired or weak today?

Last night, was your sleep disturbed?

How scared or worried were you about your lung problems, today?




Dyspnea/Exacerbations

Dyspnea is a common experience in COPD patients
whereas exacerbation rate may vary

Proportion of
"WRC dysprioca
@‘i MRC dyspnoea 82%
N grade recorded
(N=40,425)1

Patients with 22 exacerbations
1-year exacerbation

rates in GOLD stage
2 patients (N=945)2

Patients with 1 exacerbation

Patients with no exacerbations

0 10 20 30 40 50 60 70 80 90 100

1. Miillerovad H, et al. PLoS One 2014; 9: e85540; 2. Hurst JR, et al. N Engl J Med 2010; 363: 1128-1138



Activity-related

oreathlessness

T/O (= EXT) improved activity-related breathlessness and difficulty
compared with placebo

Secondary endpoint: Adjusted mean Further endpoint: Adjusted mean

FPI-SF total score at Week 12 CRQ-SAS dyspnoea domain at Week 12

(Functional Performance Inventory (Chronic Respiratory Questionnaire- a

Short Form) Self Administered Standardized) Placebo

T
2.5 - *% 7.0 1 k%
I (é) EJ\ % . T/Oa
G 7 %P 65 4 B T/O + EXT®
E IEI,J) 2.3 = gv
I c
cH 22 - I Common O3F 60 -
3 baseline S E
OO L. e e —_ —_ - (v}
c 5 214 mean: aE)_g L Common
T B 20 - 2126 +0.030 = @ 9.5 oL _ _ _ _ baseline
9 = . ko 8 mean:
g = - 1% 5.35 + 0.07
52 £5 50-
00 L BN BN BN 0.0 I BN NN
n =64 65 71 67 n =63 65 71 67

Troosters T, et al. BMJ Open 2016; 6:e010106.



T/0, alone or with ExT, reduced activity-related breathlessness and
patient-reported difficulty more than placebo

T/O = EXT improved walking T/O compared with placebo reduced
endurance time in patients activity-related breathlessness
with COPD and difficulty




