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onchodilation from the start




For lung function improvement

For Maintenance-naive patients

LAMA/LABA >> LAMA or LABA




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

AR

grade recorded

Proportion of
"URC dyspnoea
@*{_ MRC dyspnoea 82%

(N=40,425)'

1-year exacerbation
rates in GOLD stage
2 patients (N=945)2
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Patients with 22 exacerbations

Patients with 1 exacerbation

Patients with no exacerbations

20 30 40 50 60 70 80 90 100

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



Time to first exacerbation Time to hospitalisation Time to death

Baseline exacerbations in last year [N N, T |
1 vs none | N | . fo
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Calverley PMA, et al. Int J Chron Obstruct Pulmon Dis. 2017;12:3391-3405.
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Bronchodilator




LAMA or
LABA

LAMA &
LABA




A high symptom burden persists in most patients
when using a mono-bronchodilator

40 - Score 22 [~50%] 40 Score 22 [~59%]
35 35 o
— = ~~ 30 -
3 30 <
v 257 @ 25
o 0
2 201 ‘& 20 -
= =
Y 15+ V5 o
10 10
5- 5 -
0 - - , 0 -
0 1 2 3 4 0 1 2 3 4
mMRC dyspnoea scores mMRC dyspnoea scores

Dransfield MT, et al. Prim Care Respir J. 2011;20:46-53.
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SGRQ change from baseline
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i Correlations between FEV, and patient-reported outcomes:

A pooled analysis of 23 clinical trials in patients with COPD

r=-0.16
p <0.001

QO 50% of patients with FEV, improvement <100 mL
@ 50% of patients with FEV, improvement 2100 mL

JuswaAoldw|

-400

I I I I
—200 0 200 400

FEV, change from baseline (mL)

vs. LAMA or LABA

Placebo

N

N

—&— LABA
—&— LAMA/LABA

I I 1
0 250 500

FEV, change from baseline (mL)
Donohue JF, et al. Pulm Pharmacol Ther. 2018



3| Correlations between FEV, and patient-reported outcomes:

A pooled analysis of 23 clinical trials in patients with COPD

# |LAMA/LABA -0.75 -
vs. LAMA
/ LABA vs. LAMA
25+
LAMA 2
_ % -1.00 -
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1.0 =
[ LAMA/LABA
—0.,)25 0.00 0.;25 0.:50 —0.55 0.00 0.55 ﬂ.él:i LABA
FEV,, change from baseline (L) FEV,, change from baseline (L)

Treatment class @ Flacebo o LABA o= Lapa o LABASLAMA

Donohue JF, et al. Pulm Pharmacol Ther. 2018



Annual exacerbation rates vs. change in trough FEV,

vs. LABA
7 0.40 4. T = —— e 1 Pooled analysis of 23 trials (6-64 weeks duration) with 23,213
Q I patients on all long-acting bronchodilator types or placebo.
T 1N
| oas- : h. % : : . .
o ! Only 35% of patients in these studies had >1 exacerbation
.*c:U ] in the last year
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Donohue JF, et al. Pulm Pharmacol Ther. 2018



Adverse Events

Summary of effects of LAMA/LABA combinations versus LAMA, LABA and placebo on adverse events

Mortality FE Total SAEs FE Cardiac SAEs RE | Dropouts due to AE RE
HR (95% Crl) HR (95% Crl) HR (95% Crl) HR (95% Crl)

Number of studies 16
Number of patients 24,041 27172 25,913 23,529
versus placebo 1.95 (0.73, 7.71) 1.10 (0.89, 1.38) 1.65 (0.81, 3.35) 0.95 (0.71, 1.28)
versus LABA 0.99 (0.61, 1.66) 0.96 (0.84, 1.10) 0.82 (0.46, 1.35) 0.92 (0.72, 1.19)
versus LAMA 0.87 (0.64, 1.16) 1.04 (0.95, 1.14) 0.87 (0.59, 1.27) 1.03 (0.84, 1.26)
\ { [ /
FE fred-effects [ All hazard ratios with LAMA/LABA vs. LABA or a LAMA are equal to 1.00 ]

RE random-effects

Oba Y, et al. Thorax. 2016
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Ceiling effect

0.4

0.3 1 .

0.2 +

UMEC Wi UMECHI
B2, 5mog 25mecg 62.5/25mcg
n=65 n = G4 n = G4

Dual responder

0.5
0.4 - ik
L 1
0.3 -
0.2 - - -
0.1 5
0.0
UMEC Vi UMEC/WVI
62.5mecg 25meg 62 .5/25mcg
n = 104 n=103 n=103

Grey bars: expected fully additive effect of both monotherapies

0.4 -
0.3 - — 1
0.2 - ‘ |
0.1 =
0.0 [ ]

UMEC Vi UMECM

B62.5mcg 25mecg 62.5/25mcg

n=73 n=76 n=TG
05 - Non-responder Synergic effect
0.4 -

81 ml
ﬂla T aieesssssssssss,
ﬂ"z T ; i.. 1 =
0.1 4 | | :
ol = =i

UMEC VI i UMECWVI
62.5meg 25meg = 62.5/25mceg !
n=15 n=115

n=116;

Donohue et al, Respir Med 2016:112:65



A network meta-analysis (NMA); n=23,168; 15 RCTs »12 weeks in length: Endpoint Trough FEV,

Favors monocomponents Favors combinations
i 46
=2 : s : :
£ = 9  ACL/FORvs. FOR or ACL : 'r < I Twice daily
— : LAMA/LABAs
: }( : 66
= TIO/OLO vs. TIO or OLO | O | :
- ' 91
GLY/IND vs. GLY or IND : | ¢ . Once daily
O I 1 e
: LAMA/LABAs
UMEC/VI vs. UMEC or VI ! %

—_

‘ m I 1 1 1 1 1
‘g) =25 0 25 S0 75 100 125

Trough FEV, (mean difference, mL)

All LAMA/LABAS are superior to their LAMA and LABA components on average by 46 - 95 ml|

Adapted from Calzetta L et al. Chest 2016:149 (5)
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Data from 44 RCTs in network meta-analysis
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in CFB in trough FEV, vs placebo (mL) at 24wks

Sion KYJ et al

. Pul Ther, 2017
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Years of Follow-up

Anthonisen et al. AJRCCM 2002
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() Checkfor upd LHS (1994) |pratropium Bromide 0
Active, n=1,961
1 Nonactive, n=1,962

Copenhagen (1999) Budesonide I
Active, n=145
Nonactive, n=145

i

i

i

:

i

:

i

i
Pharm ISOLDE (2000) Fluticasone Propionate —
d Active, n=339 !

Obs t ru Nonactive, n=325 |

LHSZ2 (2000) Triamcinolone I

A Sy StE Active, n=557

MNonactive, n=559

Bartolome BRONCUS (2005) N-acetylcysteine }
= Active, n=256
Fernando J Nonactive, =267

UPLIFT (2008) Tiotropium ———
Active, n=2,554
Nonactive, n=2,410

TORCH (2008) TORCH Composite Active Arm : I - I

Active, n=4,082
Monactive, n=1.261

SUMMIT (2016) SUMMIT Composite Active Arm }f o }
Active, n=11,657
Monactive, n=3,800

Zhou (2017) Tiotropium } I

Active, n=388
Nonactive, n=383

Overall Active Therapy 5.0 mL/year (95% C1 0.8, 9.1)




FEV, (L)

Tiotropium HandiHaler® significantly improved trough FEV, over 4 years

1.40

—&— Tiotropium®— Placebo

1.30 -

_ (n=2492) 40ml/yr

(n=2363)  42ml/yr

AR
AR

(R

Day 30

Months
(steady state)

Tashkin DP et al. N Eng J Med. 2008;359:1543-1554.



—— Tiotropium after bronchodilation

FEV, (liters)

2.0-

1.9+

1.8~

1.7+

Tiotropium in Early-Stage COPD

4\¥ -1

—s— Placebo after bronchodilation

29ml/yr

51ml/yr

Zhou et al. N Eng J Med. 2017;377:923-935.



Geometric mean endurance

time, sec (t SE)

400

350

300

250

200

Tiotropium/olodaterol plus behaviour

modification increased EET vs placebo

Mean exercise endurance time (EET) during Endurance

shuttle walk test results after 8 weeks

t 45.8%**
| 1‘ 292%* | PlEEEbD
| | mT
t 2.1% W T/0
M T/0+ ExT

_ Geometric mean baseline EET:
242.73 + 9.42 seconds

3
]

b5

67 12 70

Troosters T, et al. AJRCCM 2018
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- ‘ =523 Stable clinical course with LAMA/LABA

e Median follow-up : 12.4 (5.6 — 22.2) months
— 266 patients received dual bronchodilator at Samsung Medical Center
— 87% and 78% remained without adding ICS at 12 and 24 months

=
tjl -
COPD patients who started LAMA/LABA dual bronchodilator (N = 266) |
§5
3
o
S
ICS/LAMA/LABA ICS/LABA LAMA/LABA LAMA or LABA =5 |
(N =38) (N=9) (N =204) (N=15) E_C’
| | | | =
| | 23
ICS addition (+) ICS addition (-) TR
(N =47) (N=219)
=
=
= T T T T T T T
0 6 12 18 24 30 36

Time since LAMA/LABA FDCs initiation (months)
Number at risk
266 192 142 95 56 34 14

Shin & Park et al. J Clin Med. 2020, 9(8), 2547



— A sh.ort-act.lng
—_— B: twice-daily
C: once-daily
+++ T

jot
rk
r




For Maintenance-naive patients
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Positive low-risk

or Megative cardiac
evaluation

Algorithm for Thoracotomy and
Major Anatomic Resection
(Lobectomy or greater) s
max
<10 ml/kg/min
Or < 35%
Positive high-risk
cardiac evaluation® \’
VDZmax
ppoFEV] or o i .
opoDLCO<30% | T ? —— | 1020 mi/kg/min
SCT=22m OR Vo2
SWT < 400m max
=20 mi/kg/min
Or =75%
ppoFEV1 or Stair climb or
ppoDLCO < 60% Shuttle walk
AND both >30% \
=22m OR
=A400m

ppofFEV1 and
ppoDLCO = 60%°

>

-

Moderate
Risk

CHEST 2013; 143(5)(Suppl):e166S-e190S



FVC (%)

CATCH-LUNG cohort between March 2015 and Oct 2018 (n=620)
For this analysis, 555 patients were included.

FVC (%)

Before Tmonth
surgery after
surgery

6months

after
surgery

Pneumonectomy, Bilobectomy

12months
after
surgery

Y W—
Lobectomy

FEV, (%)

2 20% ) 10% §

Segmentectomy/Wedge

Lobectomy

- \ - —_ }
\ S
]“ pneumonectomy
| 1 I I
Before 1month 6months 12months
surgery after after after
surgery surgery surgery
..... ‘ sene )
Segmentectomy, Wedge resection



N=221 LCA, 111 COPD vs. 110 non-COPD, COPD : post-BD FEV,/FVC < 70%

W YES

Newly diagnosed ® No
COPD 93%

H

Ir|ot
0]

Kl AHE?

Lee et al. Journal of Thoracic Oncology 2014; 6
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Two-week preoperative treatment with TIOT

FVC (L)

P < 0,001

PreTx PostTx

(n=21, untreated COPD)

L]

isr

FEV, (L)

= 0001

ARG

PreTx PostTx

[%]

140 .

120

100

40 T

20 1

FEV, (% pred)

63%
= 0.001
I 1
56% g
—7 L=
n—~'=':___:5'
(RS —:;__ y/A—1
E ,.w"'"__-.;
=
3 patients
PreTx PostTx

Kobayashi et al. Respirology 2009;14:675-79



LAMA +LABA

Glycopyrronium Aclidinium Aclidinium
Indacaterol Formoterol CEEED
o
4 '
=
Umeclidinium Tiotropium
Vilanterol Olodaterol

Flulicasone furoate /Vilanterol
(&H)




COPD management in LCA

M/71, RULobectomy
FEV1 (L) Change of FEV1 (L)

2 LAMA/

LABA
15 - - a
,A;%\‘/

1 - 43% 46%
0.5 | Smoking
cessation
O [ [ [ [ [ [ |

before  before 1-mon 6-mon  9-mon 1year 1.5 year

surgery  surgery



COPD management in LCA

M/71, RULobectomy

FEV, (L) Change of FEV1 (L)

2 - LAMA/

LABA E
52% 56% 56%
48% 49%

1 43% 46%
05 - =2d

O [ [ [ [ [ [ |

before  before 1-mon 6-mon  9-mon 1year 1.5 year

surgery  surgery



COPD management in LCA

M/65, RULobectomy
FEV, (L) Change of FEV1 (L)

2.5 - LAMA/
LABA
2 - )
65% _—
59% 60% /| | 60%

560
15 51% ° 52%

1 Ate| St

0.5 -

0 | | | | | | |
pre-op pre-op 3-mon 6-mon  9-mon  1lyear 1.3 year



Change since surgery

Patients with curative intent resection for NSCLC between 2016 and 2018
and pre-bronchodilator FEV,/FVC <70% and FEV; < 80% pred

FVC, FEV,,
% predicted % predicted _
5- 5- Bronchodilator (+)
Bronchodilator (+) ] I
& 0 /}\ { %
N |
A i} o 'i o Bronchodilator (-)
| % Bronchodilator (-) 5™
¢ 1 ; Time since surgery {m?nnlhs) 12 6 :‘ Timae since surgery [nénnms] 1I2
| * Mo Bronchodilator —8— Brom:l'todilatar’ ‘ + No Bronchodilator  ——@—— Bronchodilator ‘
n=156 n=112 (42%) n=156 n=112 (42%)

Newly diagnosis
of COPD : 75%

Shin, Im, Park et al. Sci Report 2021



Effect of peri-operative bronchodilator

No Perioperative

Bronchodilator Mono h{};lic];g;lﬂatm' Dual h;;:illi{‘;_l;] Jr];ilatur P for trend
(N =156) ]
FEVi(mL)
Change from baseline to 1 months after surgery  -345.7 (-394.0, -297.5) -148.0 (-268, -28) -1953 (-268.7, -122.0) <0.001
Change from baseline to 4 months after surgery  -219.9 (-269.2, -170.6) -50.1 (-141.2, 41) -36.9(-103.4, 29.5) <0.001
Change from baseline to 12 months after surgery -154.5(-195.9, -113.2) -32.9(-1193,53.6) -225(-82.7,377) <0.001
FEV,, % predicted
Change from baseline to 1 months after surgery -109(-12.5,-93) 44(-83, -05) 58(-82 -34) <(0.001
Change from baseline to 4 months after surgery -68(-84,-51) -04(-35,2.6) 09(-31,149 <0.001
Change from baseline to 12 months after surgery -44(-59, -29) 05(-26,37) 01(21,22) <0.001

e R

Shin, Im, Park et al. Sci Report 2021



A network meta-analysis (NMA); n=23,168; 15 RCTs »12 weeks in length: Endpoint Trough FEV,

Favors monocomponents Favors combinations
i 46
=2 : s : :
£ = 9  ACL/FORvs. FOR or ACL : 'r < I Twice daily
— : LAMA/LABAs
: }( : 66
= TIO/OLO vs. TIO or OLO | O | :
- ' 91
GLY/IND vs. GLY or IND : | ¢ . Once daily
O I 1 e
: LAMA/LABAs
UMEC/VI vs. UMEC or VI ! %

—_

‘ m I 1 1 1 1 1
‘g) =25 0 25 S0 75 100 125

Trough FEV, (mean difference, mL)

All LAMA/LABAS are superior to their LAMA and LABA components on average by 46 - 95 ml|

Adapted from Calzetta L et al. Chest 2016:149 (5)



Comparative Efficacy of Once-Daily Umeclidinium/Vilanterol
and Tiotropium/Olodaterol Therapy in Symptomatic Chronic Obstructive

Pulmonary Disease: A Randomized Study

Gregory J. Feldman, Ana R. Sousa, David A. Lipson, Lee Tombs, Neil Barnes, John H. Riley,
Sadhana Patel, lan Naya, Chris Compton, Bernardino Alcazar Navarrete

Non-inferiority, randomised, two-period 8 week crossover study

c
-.g UMEC/VI UMEC/VI
= Follow-up
ICF _ g visit
Run-in (14 days) 'g
No maintenance | g TIO/OLO ; TIO/OLO
(14
Vo Vi v2 va V4 V5 V6 Vi V8
Run-in Treatment 1 Washout Treatment 2 Post-treatment
(2 weeks) (8 weeks) (3 weeks) (8 weeks) (1 week)
r T T T T T T 1
Pre-screening/ Day 1 Week 4 Week 8 Day 1 Week 4 Week 8
screening

22 weeks

Feldman et al. Adv Ther, 2017



Study Design

Primary endpoint

Key eligibility + Change from baseline in trough FEV, at Week 8

criteria

Age > 40 years Other endpoints

COPD diagnosis (ATS & ERS +  FEV, responders% (= 100 mL change from baseline) at week 4 and 8
definition) +  Trough FVC and IC at week 4 and 8
Smoking history =2 10 pack-years

Post-bronchodilator FEV,/FVC ratio
<0.70

+ CAT score and responders*% at week 4 and 8
+  Weekly mean E-RS .gpp Symptom score and weekly responders™ %

= Rescue use and % rescue-free days (weeks 1-8)

mMRC dyspnoea score = 2
Post-BD FEV, 50%-70%

* |nhaler ease-of-use

Not receiving ICS-containing

therapy at inclusion Safety endpoints
* Incidence of adverse events and serious adverse events

* Incidence of COPD exacerbations

*

Responders defined as patients with a reduction of 22 units from baseline CAT score;
Responders defined as patients achieving a reduction from baseline E-RS score of 22 units

CAT = COPD assessment tool; E-RS EXACT-Respiratory Symptoms; = FEV1 = forced expiratory volume in 1 second; FVC = forced vital capacity; IC = inspiratory
capacity; ICS = inhaled corticosteroids; MDI = metered dose inhaler; mMMRC = modified Medical Research Council

ok

Reference. Feldman G et al, Comparative efficacy of once-daily umeclidinium/vilanterol and tiotropium/olodaterol therapy in symptomtic chronic
obstructive pulmonary disease: a randomized study, Advances in Therapy 2017; vol.34: DOI 10.1007/s12325-017-0626-4



Baseline characteristics

Total (N = 236)

Mean age, y (SD) 64.4 (8.5)
Male, % 60
Current smoker at screening, % 53 ( ' ‘ \
COPD exacerbation history (12 months prior to screening) % ..» ' ‘
=1 requiring OCS/antibiotics 14
2 requiring OCS/ antibiotics 2
Requiring hospitalisation 3 Screened; n =421
Mean post-bronchodilator FEV,, % predicted (SD) 59.6 (5.6) ITT: n = 236
GOLD 2017 mMRC / Exacerbation category, % o .
Group B 95 PP; n = 227 (97%)
Group D o Competed study
mMRC score, % n =225 (95%)
2 (moderate) 66 )
Inhaler naive
3 (severe) 30 =75

4 (very severe) 4 \ J

Respiratory maintenance meds used prior to run-in, %*

LAMA 16

LABA 12

LAMA/LABA 13 * Removed prior to run-in.

ICS 4 ** No maintenance for > 6 weeks prior to

None** 63 randomization and including 30 days prior to run-in.




Trough FEV, at Week 8

rimary Endpoint

PP population (Primary Endpoint) ITT population
A 53 mL (95% CI:D} A 52 mL (95% CI:}’}
p = 0.001 p = 0.001
200 - 43% improvement 200 - 41% improvement

) -

£ 180 - 180 |

5 E 180

2 160 A @ 160
@ 2 140 - g @ 140 -
c® = @
- 2 120 A ® 2 120 -

=

S § 100 S5 10
& & §E
£> 601 g 80-
0w g i 60 -
- = —d =

S 40 2 40 -

e o

= 20 - s 20 -

= =

0 0 -
UMECI® TIOIOLO UMECHVI TIO/IOLO
62.5/25 g 5/5 ug 62.5/25 g 5/5 ug
NON-INFERIORITY MET SUPERIORITY MET

Reference. Feldman G et al, Comparative efficacy of once-daily umeclidinium/vilanterol and tiotropium/olodaterol therapy in symptomtic chronic
obstructive pulmonary disease: a randomized study, Advances in Therapy 2017; vol.34: DOI 10.1007/s12325-017-0626-4
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400 5
No MCID A i
009 — [29% of pts] —_— w,u'”"'"”. _______________________________________________
0 H T P 1: ...............................................................
-200 ] o | *MCID minimal clinically|important difference
o : . -
400 4 ° : in trough FEV, (100 mL), pts patients
,;’mo >MCID |
-600 1 , Ainfavour :
800 1°¢ [2];3?)42[;3] Median difference = 120 mL
-1000 4. |
I I I I I I I I I I I
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A = treatment difference; ITT population (n=221) with 8-week trough FEV, data for UMEC/VI and TIO/OLO
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1. Anoro Ellipta Prescribing Information. 2. Hamilton M et al. Journal of Aerosol Med. and Pulm. Drug Delivery 2015; 28(6):498-506.



LAMA/LABA >> LAMA or LABA




LAMA/LABA RCTs in COPD patients

100 - 26-month efficacy trials with LAMA/LABA vs monotherapy
90 -
c
2 80 - IND/GLY (SPARK)®
1)
32 70 4 @ TIO/OLO (DYNAGITO)’
o
e 60 -
X @ IND/GLY (SHINE ~N
o . UMEC/VIvs TIO : :
g 50 (Pooled 3 RCTS)? @ T10/0L0 (TONADO 182)* This large LAMA/LABA .trlal
v 40 - . focused on GOLD B patients
?:, 20 4 @ FOR/GLY (PINNACLE 18&2) free of ICS with no step-down
= of bronchodilator treatment
8 201 )
10 -+ UMEC/VI (EMAX trial)!
O I I . I I 1

0 20 40 60 80 100

Baseline severity
Mean post-bronchodilator FEV, % predicted normal



EMAX study design

24-week randomised, double-blind, double-dummy, parallel-group study

~
2,431 patients randomised
- (Analysed ITT population, n = 2,425)
UMECI/VI 62.5/25 QD
Pre- | Run-in (4 weeks) ug (QD) ¢ Aged 40+ years
 Screen COPD meds* T e CAT>10
v _ _ e * Post-bronchodilator FEV, 30—80%
Subjects continue using Follow-up ) .
current medication. No ICS Salmeterol 50 pg (BID) phone call e <1 mOde.r?te exacerbation in past year
or dual bronchodilation allowed T3 dﬂyS ° Not recelVlng ICS’ LAMA/LABA
N\ J
( )
m m  Primary endpoint: trough FEV, at Week 248
» Key secondary endpoint: TDI (trial powered for TDI)
£ [ we Wiz waa e Other secondary endpoints include: daily symptoms
E E-RS, rescue medication use, CAT, SGRQ, time to first
exacerbation, time to first clinically important
: » deterioration (CID)
24 week treatment period
% Safety )

Francois Maltais, et al. Respiratory research. 2019



UMEC/VI 62.5/25 ug UMEC 62.5 pg Total
(n = 812) (n = 804) (N = 2,425)
Age (y), mean (SD) 64.6 (8.4) 64.9 (8.5) 64.4 (8.5) 64.6 (8.5)
Female, n (%) 319 (39%) 327 (41%) 342 (42%) 988 (41%)

Current smoker at screening, n (%) 394 (49%) 396 (49%) 413 (51%) 1203 (50%)
Smoking pack years, mean (SD) 49.4 (27.7) 47.6 (25.9) 48.1 (25.8) 48.4 (26.5)
Duration of COPD (y), mean (SD) 8.8(6.9) 7.8 (6.0) 8.3(6.7) 8.3(6.6)
Post BD % predicted FEV,, mean (SD) 54.9 (12.8) 55.9 (12.6) 55.6 (12.8) 55.4 (12.7)
Reversibility to salbutamol*, mean % (SD) 10.4 (12.8) 10.2 (13.3) 10.7 (13.3) 10.5 (13.1)
BDI score, mean (SD) 7.0 (1.8) 7.0 (1.9) 7.1(1.8) 7.0(1.9)
Baseline CAT score, mean (SD)? 19.1 (5.9) 19.3 (6.2) 19.3 (6.3) 19.2 (6.1)
Baseline rescue medication use, mean puffs/day (SD) 2.2 (2.6) 2.1(2.3) 2.2 (2.5) 2.2 (2.5)
One moderate exacerbation in last year’, n (%) 123 (15%) 124 (15%) 146 (18%) 393 (16%)

Maintenance-naive?, n (%)3

250 (31%)

250 (31%)

249 (31%)

749 (31%)




EMAX: Primary endpoint:

Trough FEV,
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EMAX: Breathlessness (TDI)
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Daily respiratory symptoms and

escue medication

Daily rescue therapy
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EMAX:

t moderate/severe exacerbation

25 1 % Risk reduction EMAX data in context with past LAMA/LABA data?

36 (17, 50); p < 0.001 Moderate/severe exacerbation risk

(16 LAMA/LABA trials; n = 18,224)

N
o
1

% Risk reduction
19 (-5,38); p NS
|

18% Risk reduction
B : LAMA/LABA vs LABA

=
wul
1

=
o
1

8% Risk reduction

(p NS)
—@ — LAMA/LABA vs LAMA

i
1

% Probability of a first moderate/severe
exacerbation (95% Cl) by Day 168!

1 1 ; 1
0.6 0.8 1.0 1.2

Favours Favours
LAMA/LABA monotherapy
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EMAX: Risk of a first CID over 6 months of tre

multiple composite definitions

Incidence of CID % Probability of

Treatment n/N* (%) event (95% CI) UMEC/VI vs @ UMEC/VI vs UMEC
Composite CID definitions F:avours UMEC/VI ;?;?S;E/ftglr) p value € UMEC/VI vs SAL
A) Exacerbation', FEV,, SGRQ
UMEC/VI 430/780 (55) 52.8 (49.3, 56.5)
UMEC 439/741 (59) 60.2 (56.5, 63.9) ‘ * ! 0.83 (0.73, 0.95) 0.006
SAL 545/758 (72) 69.5 (66.1, 72.8) —— 0.62 (0.55, 0.71) <0.001
B) Exacerbation', FEV,, CAT
UMEC/VI 402/781 (51) 49.3 (45.8, 53.0)
UMEC 449/743 (60) 60.4 (56.7, 64.1) — 0.75 (0.66, 0.86)  <0.001
SAL 530/758 (70) 67.1(63.7, 70.5) —— 0.59 (0.52, 0.67) <0.001
C) Exacerbation', CAT, SGRQ, TDIc
UMEC/VI 500/791 (63) 61.3 (57.8, 64.8)
UMEC 524/761 (69) 69.8 (66.3, 73.2) — ' | 0.84 (0.75, 0.96) 0.007
SAL 578/775 (75) 73.4 (70.1, 76.5) — 0.74 (0.66, 0.84) <0.001
. . . !

0,4 0,6 0,8 1,0 1,2
UMEC/VI vs comparator hazard ratio (95% Cl)

CID: clinically important deterioration



ff EMAX: Overview of adverse events

Adverse events (AE), n (%)

UMEC/VI 62.5/25 pg

(n=2812)

UMEC 62.5 pg
(n =804)

AE 315 (39) 316 (39) 314 (39)
Drug-related AE 29 (4) 37 (5) 27 (3)
AE leading to study withdrawal 32 (4) 36 (4) 26 (3)
Serious adverse events (SAE), n (%)
Non-fatal SAE 46 (6) 31 (4) 38 (5)
Fatal SAE* 4 (<1) 4 (<1) 0
Drug-related SAE 0 0 0
Most frequent AEs’, n (%)
Nasopharyngitis 68 (8) 87 (11) 84 (10)
Upper respiratory tract infection 19 (2) 12 (1) 20 (2)
Influenza 20(2) 9(1) 18 (2)
Back pain 10 (1) 13 (2) 15 (2)
Cough 14 (2) 11 (1) 10 (1)
Headache 10 (1) 17 (2) 6 (<1)
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2018, Korean Guideline

= » :
FEV, = 60% pred. and 0~1 exacerbation/year FEZV - 50%’ ;t)rec} or
= Z 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

First choice SABA as needed or
LAMA

Add on therapy: LABA + LAMA l l

exacerbation or mMRC = 2
ICS + LABA + LAMA
+/-

PDE4 inhibitor or macrolide

1

ICS/LABAT

LABA + LAMA

*AE COPD: Acute exacerbation of COPD.

tAsthma overlap or high blood eosinophil
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Dual bronchodilation

Mechanism of action of relieving airway obstruction in human airway smooth muscle

0 Sympathomimetcs ‘ Parasympathetic drive

i Icholin
adrenaline/albuterol acetyicholine

cAMP . -k -

Parasympathetic over-activity

Contraction

cam bt cAMPproduction

Relaxation

Adapted from Meurs H et al Pulmonary Pharmacology & Therapeutics (2013)



-JBaseline CAT & dual bronchodilators

SGRQ total

200 -
B GFF MDI 18/9.6 ug vs GP MDI 18 ug |Dual vs. LAMA

B GFF MDI 18/9.6 ug vs FF MDI 9.6 ug |Dual vs. LABA 35 i Pooled ITT CAT 210 CAT 215 CAT 220
@ GFF MDI 18/9.6 ug vs placebo MDI T

136 132

160 - 144

120

[os)
o
1

LSM difference (95% CI) in change from baseline
in morning pre-dose trough FEV, at Week 24, mL
baseline in SGRQ total score at Week 24

LSM difference (95% CI) in change from

40 ~
B GFF MDI 18/9.6 ug vs GP MDI 18 ug T
-6+ | B GFF MDI 18/9.6 ug vs FF MDI 9.6 ug
0 B GFF MDI 18/9.6 pg vs placebo MDI i
7

Pooled ITT CAT =10 CAT =15 CAT =20

GFF glycopyrrolate/formoterol fumarate
GP glycopyrrolate
FFformoterol Tumarate

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



Baseline CAT & dual bronchodilators

TABLE2 | Rates and Rate Ratios (GFF MDI vs Comparator [95% CI]) of Moderate or Severe COPD Exacerbations

Stratified by Baseline CAT Score

Pooled PINNACLE-1 and PINNACLE-2

GFF MDI GP MDI FF MDI
Rate of Moderate or Severe COPD Exacerbations 18/9.6 ug 18 ng 9.6 g Placebo MDI
ITT
Adjusted® annual rate 0.511 0.591 0.568 0.649
Treatment incidence rate ratio (95% CI)° 0.87 (0.69-1.08) | 0.90(0.72-1.13) 0.79 (0.60-1.04)
Baseline CAT = 10
Adjusted® annual rate 0.509 0.624 0.594 0.647
Treatment incidence rate ratio (95% CI)° 0.82 (0.65-1.03) | 0.86 (0.68-1.08) 0.79 (0.59-1.05)
Baseline CAT = 15
Adjusted® annual rate 0.512 0.669 0.658 0.707
Treatment incidence rate ratio (95% CI)” [ 0.77° (0.60-0.98) || 0.78 (0.61-1.00) [ 0.72°(0.53-0.99)
Baseline CAT =20
Adjusted® annual rate 0.503 0.734 0.657 0.770
Treatment incidence rate ratio (95% CI)° | 0.69 (0.50-0.94) || 0.77 (0.55-1.06) || 0.65" (0.44-0.97)

GFF glycopyrrolate/formoterol fumarate
GP glycopyrrolate
FF formoterol fumarate

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