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XAlN: vOOOC HIKpWV AEpaywywyv

Chronic Obstructive Pulmonary Disease

Disrupted alveolar
attachments
Mucus hypersecretion (emphysema)
(luminal obstruction)

Airway held /

open by alveolar Mucosal and peribrpnchi'al
attachments inflammation and fibrosis
(obliterative bronchiolitis)

Barnes, P. J. N Engl J Med 2000;343:269-280




dAeypovn Tou nveupova anod Ta apxika atadia Tng XAl
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T1 kavel n yovoBepaneia
IE EIOTIVEOUEVA KOPTIKOOTEPOEION
otn XAlT;



ICS & pAeypuovn



GLUCOLD STUDY:
Blowiec BpOyxwv 0€ pakpoxpovia Xopnynon EI0NVEOUEVWV
KOPTIKOEIOWV oTn XATrl

Annals of Intemal Medicine ARTICLE

Effect of Fluticasone With and Without Salmeterol on Pulmonary
Outcomes in Chronic Obstructive Pulmonary Disease

& Randomtzed Trial

Theriss 5 Lappsats, SU0v Jisks B. S k-Stroband, MD; Mongot BLE. Gosmean, PhD, SD; Diing F. lamgsn, Pi0y Anrenads

wan Schaideesi |k, S5 Henk &, Thiadsns, PhD: M0 JudiEh 84, Vonk, PhDy H Asardks Bosaan, PhLs Mick H.T. tan Hacken, PhDn, 84D
Jac = Elaie F. Fabs, FhDr, MADv; Hulb AN, Esrtine, FhD, MLy Flekar & Hismetra, PhD: @ in Tinens, FhD, MOy

Diirkjs 5. Postmia, PRO, MO Peber ). Sterk, FhiDs, Sy and e CLLECCLD (Ononingen Leklen Untsrsitise Cortioostenclds In Obertruct s
Lung [hsased Fhudy Croup®

AoBeveic pe XAl nou dev £xouv AaBel KOPTIKOEION

Lapperre T S et al. Ann Intern Med 2009;151:517-527



Random assignment (n = 114)

Y Y Y Y

Fluticasone, Fluticasone, 6 mo, Fluticasone and Placebo, 30 mo
30 mo (n = 26; then placebo, salmeterol, (n =29;
26 adherent) 24 mo 30 mo (n = 28; 24 adherent)
(n=31; 25 adherent)
26 adherent)
Y \ 4 Y Y
Baseline; Baseline; Baseline; Baseline;
received received received received
bronchoscopies bronchoscopies bronchoscopies bronchoscopies
(n = 26) (n = 26) (n = 25) (n =24)
Withdrew Lo Withdrew L Withdrew
(n=2) (n=1) (n=3)
Y A4 Y Y

6-mo assessment 6-mo assessment; 6-mo assessment 6-mo assessment

(n = 26; switched to (n =24; (n=21;
25 received placebo (n = 24; 22 received 20 received
bronchoscopies) 23 received bronchoscopies) bronchoscopies)
bronchoscopies)
N Withdrew Lsl Withdrew Lo Withdrew "~ Withdrew
(n=4) (n=1) (n=3) (n=1)
Y Y Y Y
30-mo 30-mo 30-mo 30-mo
assessment assessment assessment assessment

(n = 22; 20 received
bronchoscopies)

(n = 23; 20 received
bronchoscopies)

(n = 21; 19 received
bronchoscopies)

(n = 20; 18 received
bronchoscopies)




dAeypovwdn kUTTapa o€ Bloyieg Bpoyxwv

—&— Fluticasone, 30 mo

~m- Fluticasone, 6 mo, plus placebo, 24 mo
--A=- Fluticasone plus salmeterol, 30 mo
~-4-=Placebo, 30 mo

Adjusted Mean Change From
Baseline, In cells/107 m?
Adjusted Mean Change From
Baseline, In cells/10-7 m?

T T T
15 18 ! ‘ 2 3 6 < ) 15

Months Months
C. CD8* cells D. Mast cells

0.5+ 0.5

Adjusted Mean Change From
Baseline, In cells/10°7 m?
Adjusted Mean Change From
Baseline, In cells/10-7 m?

Lapperre T S et al. Ann Intern Med 2009;151:517-527




--A=- Fluticasone plus salmeterol, 30 mo

—o— Fluticasone, 30 mo

& Fluticasone, 6 mo, plus placebo, 24 mo
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Airway inflammation in COPD after
long-term withdrawal of inhaled
corticosteroids

Lisette I.Z. Kunz', Nick H.T. ten Hacken?, Thérese S. Lapperre1'3, Wim Timens®,

Huib A.M. Kerstjensg, Annemarie van Schadewijw, Judith M.'_Vonk5,
Jacob K. Sont®, Jiska B. Snoeck-Stroband®, Dirkje S. Postma?, Peter J. Sterk’
and Pieter S. Hiemstra' the GLUCOLD Study Group® Eur Respir J 2017

YAKO: Ztnv peA€tn GLUCOLD-1, 114 aoBeveic pe petpla/coPfapny XAnN
tuyatomo)onkav va AdBouv Beparmeia pe dAoutikalovn (500 pg X 2)
yla 6 i 30 pnveg, pe dAouvtikalovn/oaApetepoAn (500/50 pg X 2) ywa 30
unvec N placebo

NoapakolouBnon: 5etric (GL2) katl Bepamneia cupdwva pe T 0dNYLEC

Bpoyxlkec BloPiec kat mpokAnTa mtueAa: otnv &vapén, otouc 30 UAVEC
(téAoc tnc GL1) kat ota 7.5 xpovia (t€Aog tng GL2)

Mpwtevov KATOANKTIKO onueio: H enidpaocn otov aplbud twv
dAeypovwdwv Kuttapwv (Bpoyxikeg Bloyieg) tng amoocupong twv ICS



>xe0Ia0NOC HeAeTwV GL1/GL2: cuykpion acBevwv nou
eAaBav ICS kata 0-50% vs oocwv eAaBav kata 50-100%
TOU ¥Xpovou napakoAoudnong (GL2)

114 patients randomly assigned

F30/FS30 groups Fé/placebo groups
| |

Baseline 54 patients 60 patients

Biopsies n=53 Biopsies n=60

Sputum n=50 Sputum n=56
I I

2.5 years 46 patients 46 patients

Biopsies n=39 Biopsies n=40

Sputum n=43 Sputum n=42

0-50% ICS use 50-100% ICS use 0-50% ICS use 50-100% ICS use
15 patients 11 patients 27 patients 8 patients
Biopsies n=7 Biopsies n=3 Biopsies n=15 Biopsies n=4
Sputum n=9 Sputum n=4 Sputum n=19 Sputum n=1

7.5 years




Bpoyxikec Bloyiec: AoBeveic pe xpnon ICS kata 0-50% Tou
XpOvou ano Ta 2.5 ota 7 £€Tn

4]

Ynotponn TG PAEYHOVIAG

—o— Fé/placebo
-- FS30/F30

6 7
Time years Time years

GL2 GL2

CD3* cells per 0.1 mm?
CD4* cells per 0.1 mmr

o

CD8

m]

Mast cells

AA1* cells per 0.1 mm?

CD8* cells per 0.1Tmm?2

3 4 5 6 7
Time years Time years
GL2 GL2

Kunz L, et al. Eur Respir J 2017; 49: 1600839




ICS & E€eNiEn vooou:
PuBpuoc anwAegiac avanveuoTiKNG AsIToupyiac



TORCH Study

The NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 FEBRUARY 22, 2007

Salmeterol and Fluticasone Propionate and Survival
in Chronic Obstructive Pulmonary Disease

Celli, M.D., Gary T. Ferguson, M.D., Christine Jenkins, M.D.,
‘estbo, M.D., for the TORCH investigators*

AiGdpkela:
YAIKO:



O ouvduaopog B2/ICS peiwvel To pubuo eknTwong Tou FEV,
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Calverley PMA et al. N Engl J Med 2007;356:775-789



SUMMIT Study

Fluticasone furoate and vilanterol and survival in chronic ™
obstructive pulmonary disease with heightened

cardiovascular risk (SUMMIT): a double-blind randomised
controlled trial

M A Calverley, Bartolome R Celli, Courtney Crim, Fernando Martinez, Julie Yates,

» YAIKO: AcBeveig pe XAIl, FEV, = 50-70% pred, katrvioTIKO 10TOPIKO = 10 py,
MMRC = 2, ye 1I0TOPIKO KOPdIayyEIaKC vVOOOU 1 0€ UuPnAoO Kapdlayyeliako

KivOuvo

» [lpwTtevov KATAANKTIKO onueio: XpOvog €wg Tov BAavaTto atrd OTToIadNTTOTE
aiTia (BvnToTNTA)

» AguTEPEUOVTA KATAANKTIKA onueia: puBuog ekmmrwong FEV,, kapdiayyeiakd
oudBauarta, TTapocuvoelg (METPIEC = avaykn AQWnc avTtifioTikwy i CS

ouCoTNUATIKA, 0OBapEC = voonAcia)
Vestbo J, et al. Lancet 2016; 387: 1817-26.



PuBuoc ekntwong FEV,:
8 ml diagpopa ano placebo yia FF/V kai FF

Placebo
—— Fluticasone furoate
Vilanterol
—— Combined fluticasone furoate and vilanterol

-38 mL peryear

]
H%\{L+ I

-47 mL peryear

-46 mL peryear

1550

T T T T T T
0 450 540 630 720 890 1060

Number at visit Time (days)

Placebo 2678 2197 1858 1498 736 486

Fluticasone furoate 2777 2311 1936 1569 792 528
Vilanterol 2813 2347 1971 1612 831 542

Combined fluticasone 2864 2391 1997 1633 827 545

furoate and vilanterol

ICS: peiwvouv To pubuo ekntwong Tou FEV, o€ npwiya oradia Tng vooou

Vestbo J, et al. Lancet 2016; 387: 1817-26.



ICS & Mapo&uvoelc



TORCH Study: Mapo&uvoeic XAl

pEIWwOoN 18% 1

1.13
0.97*

0.93*

Calverley PMA et al. N Engl J Med 2007;356:775-789



TLylveTaL otav
TOL ELOTIVEOLEVOL KOPTLKOOTEPOELON
npootiBevtal oe LABA?



Extrafine beclomethasone/formoterol in %
severe COPD patients with history of
exacerbations

J.A. Wedzicha ®*, D. Singh °, J. Vestbo ¢, P.L. Paggiaro €,
P.W. Jones €, F. Bonnet-Gonod ', G. Cohuet ' M_Corradi ¢
S. Vezzoli ", S. Petruzzelli ", A. Agusti ', for the| FORWARD
Investigators’

A double-blind, randomised, study

1199 aoBeveic pue XAl

* kot 30<FEV,< 50% pred

* KOl TOUAGXLOTOV Hia TtapOo&uvon TO TIPONYOUUEVO E£TOC
Awdpkela: 48 eBdouadec

JUUITPWTEVOVTA KATAANKTIKA onpela:

-Napoéuvoelc XA otic 48 efSopadec

-ipwwvog (rpwv t 66on) FEV, tnv 12n gBdopada

Wedzicha JA, et al . Respiratory Medicine 2014; 108: 1153-62.



Enrollment

Assessed for eligibility (n=1893)

Tuxoawornoinon os BDP/FF 100/6 m,
pMDI, 2 inhalations BID,
vs FOR 12 mg pMDI, 1 inhalation BID

1:1

Excluded (n=494})

+ Mot meeting inclusion criteria {n=362)

+ Declined to participate (n=108)
+ Other reasons (n=24)

Randomized (n=119%)

!

L

Allocated to BDP/FOR (n=602)

+ Received allocated intervention (n=601)

+ Did not receive allocated intervention (lost to
follow-up) (n=1)

Lost o follow-up (n=4)

Discontinued intervention (n=78)
+ Consent withdrawal (n=25)
+ Adverse event (n=19)
Protocol viclation (n=13}
Lack of efficacy (n=8)
Death (n=6)
Mor-compliance with study drug (n=4)
Other (n=3)

Allocation

i1

¥

=)
Allocated to FOR (n=597)
+ Received allocated intervantion (n=596)
+ Did not receive allocated intervention
{protocol violation) (n=1)

Follow-Up

)

rl

k. J

Lost to follow-up (n=2}

Discontinued intervention (n=101)

+ Consent withdrawal (n=36)

+ Adverse event (n=20)

+ Protocol violation (n=14)

+ Lack of efficacy (n=21)

+ Death (n=8)

+ Mon-compliance with study drug {n=3)
« Mher (n=1)

Analysed {(ITT population} (n=595)

Excluded from analysis {(n=6)
+ Major protocol violation: ng COPD (n=5)
+ Mo post-baseline efficacy data (n=1)

Analysis

Ll

Analysed (ITT population) (n=581)

Excluded from analysis (n=5)
+ Major protocol violation: no COPD (n=4)
+ Mo post-baseline efficacy data (n=1)

Wedzicha JA, et al . Respiratory Medicine 2014, 108: 1153-62.
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Noapoéuvoeilc XAMN: Yrnepoxn BDP/FOR €vavtt FOR

ZUNTTPWTEUOV

KATAOANKTIKO onueEio

BDP/FORvs. FOR
HR: 0.80 (p=0.010)

T T T |
20 24 28 32

Time (Weeks)
BOPFOR — — — FOR

Wedzicha JA, et al . Respiratory Medicine 2014; 108: 1153-62.
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MNapofuvoelc XAl:
J katd 28% pe BDP/FOR €vavtt FOR

QopuoTepOAn

Wedgzicha JA, et al . Respiratory Medicine 2014; 108: 1153-62.



TORCH Study: Mapo&uvoeic XAl

HEiIwon 13%

0.93*

Calverley PMA et al. N Engl J Med 2007;356:775-789



FEV,: BDP/FOR umepoxn evavtt FOR

ZUUTTPWTEUOV
KATAANKTIKO
onueio
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Adjusted mean

I
24
Time (Weeks)
BDPIFOR — — — FOR|

Wedzicha JA, et al . Respiratory Medicine 2014; 108: 1153-62.




To 53% twv acBsvwv eAappove BDP/FOR/TIO (tputAn Ospansiay)

Ko To 50% FOR/TIO (LABA/LAMA)
(N = 595) (N = 595)

Males, n (%) 408 (69%) 410 (69%)

Age, years, mean + SD 64.6 + 8.6 63.9 + 8.6

BMI, Kg/m*, mean + SD 26.5 +5.4 26.5+5.3

Current smokers, n (%) 231 (39%) 237 (40%)

Packs/year, mean £ SD 43,1 £ 23.5 42.7 £ 22.9

SGRQ total score, mean =SD 47.3 +17.9 48.0 + 17.2

Number of exacerbations in 1.5+ 0.9 1.4 £ 0.9
past year, mean £ SD

Tiotropium users, n (%) 318 (53%) 298 (50%)

Post-bronchodilator FEV;, 41.9 £ 6.0 41.6 + 6.0
% of predicted, mean £+ SD

Post-bronchodilator FEV,, 1.15 £ 0.30 1.16 = 0.30
L, mean = SD

Post-bronchodilator 0.48 £ 0.10 0.48 + 0.10
FEV,/FVC, mean &+ SD

Reversibility, L, mean £ SD 0.10 £ 0.12 0.10 = 0.13

Reversibility, %, mean £ SD 10.8 = 12.9 10.7 = 14.1

Wedzicha JA, et al . Respiratory Medicine 2014; 108: 1153-62.




Napoéuvoelc XAM: avaluvon vtoopadwy

Qverall (ITT) 4
Overall (PP) 4

Overall - neq. bin. model (ITT) H

( Tiotropium users (I'I'l’)1
Non-Tiotropium users (ITT)

Tiotropium users (PP) -
\\Jon-Tiotropium users (PP)j.

Current smokers (ITT) +
Ex-smokers (ITT)

Males (ITT)
Females (ITT)

I

0.4 0.6 0.8 1.0
Adjusted rate ratio (BDP/FOR vs. FOR)

Wedzicha JA, et al . Respiratory Medicine 2014; 108: 1153-62.




TLylveTaL otav

TOL ELOTIVEOLEVOL KOPTLKOOTEPOELON
npootiBevtal o LABA/LAMA?



Extrafine inhaled triple therapy versus dual bronchodilator
therapy in chronic obstructive pulmonary disease (TRIBUTE):

a double-blind, parallel group, randomised controlled trial

Alberto Papi, Jergen Vestbo, Leonardo Fabbri, Massimo Corradi, Héléne Prunier, Géraldine Cohuet, Alessandro Guasconi, Isabella Montagna,

Stefano Vezzolj, Stefano Petruzzelli, Mario Scuri, Nicolas Roche*, Dave Singh*

Lancet 2018; 391: 1076-84




TRIBUTE: Study Design

{ BDP/FF/GB 100/6/12.5 ug - 2 puffs b.i.d.
Total dailv dose: 400/24/50 pg

IND/GLY

1 inhalation
o0.d.

IND/GLY 85/43 ug - 1 inhalation o.d.

RUN-IN

(2 weeks) TREATMENT PERIOD (52 weeks)

Same population as TRILOGY and TRINITY
Blinded
Aim: to demonstrate superiority of ICS/LABA/LAMA vs LABA/LAMA combination

Primary Endpoint : exacerbations




2103 patients assessed for eligibility

&7 1 excluded®
392 did not meet inclusion critena
108 wathdrew consent
10 adverse events
6 lost to follow-up
2 deaths

53 other

¥

-

1532 underwent randomisation

v v

764 allocated BDP/ERIG 768 allocated INDYGLY

02 discontinued 120 discontinued

42 withdrew consent 51 withdrew consent
23 had adverse events 26 had adverse events
15 died 20 died

7 lack of efficacy 12 lack of efficacy

& violated protocol 5 violated protocol

4 lost to follow-up 3 lost to follew-up

1 other 3 other

¥ ¥

666 completed treatment £48 completed treatment

. . .

764 included in the safety population 768 included in the safety population
764 included in the intention-to-treat analysis 768 included in the intention-to-treat analysis
742 included in the per-protocol anabyses 737 included in the per-protocol analysis




Moot aoBeveic pe XAl cuppEeTELYQV OTN HUEAETN;

* AocBeveig pe XA ko FEV,< 50% pred,

* 1 upétpla cofapn napofuvon To tPOoNYyoULLEVO £TOC,

 CAT score 210, BDI focal score £ 10

Awapkela: 52 eBdouadeg

MpwTteloV KATAANKTIKO CNUELD: CUXVOTNTO LETPLWV-COBapwV Mapofuvoewv
Agvutepelovta KATAANKTIKA ONUELaL:

e XPOVOC LEXPL TNV TIPWTN MapoOEuvon

* pre-dose FEV,

* SGRC

Papi A, et al. Lancet 2018; 391: 1076-84.



EDP/FF/G
(n=764)

IND/GLY
(n=768)

Sex
Male
Female
Race*
White
Other
Age (years)
Body-mass index (ka/m*)t
Blood leukooyte count
{107 cells per L)
Blood eosinophil count
(10° cells per L)
Blood ecsinophil
Smoking status
Ex-smoker
Current smoker

Time since first COPD diagnosis
(years)

FEV, (L)

Proportion of predicted normal
FEV, valuei §

<30%

=30% 1o <50%
FVC (L
FEV :FVC ratiod
Reversibility (%)
Clinical COPD phenotypet
Chronic bronchitis
Emphysema
Mieced chronic bronchitis and
emphysema

Moderate or severe exacerbations

in the previousyear (range)
1
=2

548 (72%)

216 (28%)

705 (92%)
51 (7%)
64-477)
5.7 (51)

8.05(2-38)

0:24 (0-20)

314% (247)

413 (54%)
351 (46%)
816 (576)

1.07 (0-:31)
36.4 (8.0

154 (20%)

609 (80%)
2.70(078)
0-41 (0-10)
8-4% (13-5)

434 (57%)
227 (30%)
103 (13%)

12 (1-6)

612 (80%)
152 (20%)

552 (72%)
216 (28%)

0-23(0-20)

2-97% (2-30)

436 (57%)
332 (43%)

7-99(5-64)

1.07 (0-31)
36-4(8-1)

160 (21%)

608 (79%)
264 (0-77)
0-42 (0-10)
8-8%(13.5)

421 (55%)
235 (31%)
112 (15%)

12(1-4)

626 (82%)
142 (18%)

COPD medication taken for at least 2 months before study entry

ICS/LABA
ICS/LAMA
LABALAMA
LAMA

467 (61%)
36 (5%)
183 (24%)

77 (10%)

465 (61%)
24 (3%)
199 (26%)
80 (10%)

(Table 1 continues in next column)

BDP/FF/G
(n=764)

IND/GLY
(n:}'ﬁﬁ)

(Continued from previous column)

Patientswith at least
one concomitant disease

Hypertension

Ischaemic heart disease
Myocardial ischaemia
Coronary artery disease
Angina pectoris
Myocardial infarction
Ischaemic cardionyopathy

Diabetes

Cardiac failure

Hypercholesterolaemia

Dyslipidaemia

Benign prostatic hyperplasia

Obesity

Gastroesophageal reflux
disease

Hyperlipidaemia

6.4 (B4%)

437 (57%)
134 (18%)
69 (9%)
42 (5%)
32 (4%)

3 (=1%)

1 (=1%)
99 (13%)
75 (10%)
CE(B%)
b4 (B%)
49 (6%)
33 (4%)
35 (5%)

23 (3%)

657 (86%)

A60 (60%)
156 (20%)
75 (10)
63 (Bw)
7 (4%)

0
1(=1%)
108 (14%)
75 (107%)
65 (B%)
56 ([7%)
35 (5%)
49 (b%)
45 (6%)

A7 (B3]

Data are n (%) or mean (50) unless specified otherwise. BDP/FFG=beclometasone

dipropionate, formotercl furnarate, a

nd ghycopyrronivm. IND/GLY=indacatero

and ghycopymonium. COPD=chronic obstructive pulmonary disease. FEV =forced

expiratory wolume in 1 s. FWC=forced vital capacity. [C5=inhaled corticosteroid.
LABA=longacting f.-agonist. LAMA=long-acting muscannic antagonist.

*Because of data collechon restrichions, this information was not collected in

Portuguese sites, and so data are missing from eight patients in each growp.

tit basaline (visit 2). $Measured at screening after salbutamol was given. §0ne

patient in the BDP/FF/G group had an FEV, greater than 50% predicted—this
patient was excluded from the per-protocol population. TBased on the clinica

judgement of the imvestigator. ||Most common concomitant diseases (5% in

either group).

Table 1: Baseline characteristics of the safety population



Rate ratio 0-848 Rate ratio 0-866 Rate ratio 0-787
(0-723-0-995); (0-723-1-037); (0-551-1-125);
p=0-043 p=0-118 p=0-189
| | |
0-59
(0-53-0-67)
0-50 [ 047
(0-45-0-57)
[ J 0-41 (0-41-0-54)

1 (0-36-0-47)

|
1

0-09
0.07 (0-07-0-12)
(0-06-0-10)
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Moderate to severe Moderate

Exacerbation severity
1 BDP/FF/G (n=764) [1IND/GLY (n=768)




—4— BDP/FF/G (n=764)
—4— IND/GLY (n=768)

from baseline (L)
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-
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=T

-0-10 | I | |
0 4 12 26 40 Overall

Adjusted mean difference between treatments (mL)

8 32 20 32 22
Number with available measurements
BDP/FF/G 761754 737 718 694
IND/GLY 767 758 742 712 677
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Overall

Time since randomisation (weeks)

Adjusted mean difference between treatments (mL)

-1.96 -1.75§ -1-43 -1.62 -1.64 -1.68

Number with available measurements
BDP/FF/G 763757 740 722 695 667 760
IND/GLY 768762 744 716 679 654 763
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PROTOCO

A phase Illl randomised controlled trial

of single-dose triple therapy in COPD:
the IMPACT protocol

Steven J. Pascoe', David A. Lipson1'2, Nicholas Locantore', Helen Barnacle®
Noushin Brealey®, Rajat Mohindra®, Mark T. Dransfield*, lan Pavord® and
Neil Barnes>®

Randomisation period: 1 year

2 weeks

FF/UMEC/VI (4000 patients]

Run in on current
treatment

FF/V1 (4000 patients)

UMEC/VI (2000 patients)

Screen V2 V3 Vi V5 Vé V7 +7 day follow up

Screen 0 4wk 16wk 28wk 40wk 52wk

f

Randomisation

GURE 1 Study design. FF: fluticasone furoate; UMEC: umeclidinium; VI: vilanterol; V: visit; wk: week.




Kpttnpla evraenc peAetnc IMPACT

Impact: InforMing the PAthway of COPD Treatment

HAwkia 40+ kot Stayvwon XAl (opltopocg katd ATS/ERS)
CAT 210

FEV, <50% pe 21 petpla/ocofapn mapoduvon to
TeEAevuTAlO £T0C

N FEV1 >50%, cwc¢ <80% e =2 pETpLeg maposuvoelc N =1
coBapn napofuvon To TeEAeuTAlO £TOC

*  HIMPACT ouumnepleAaBe évav TuTikd MANBUOUO CUMMTWHATIKWY acBevwy ue XAl oe Bepamneia
oUVTAPNONG UE LOTOPLKO TAPOEUVOEWY TOV TIPONYOULEVO XPOVO

1. Pascoe SJ, et al. Eur Respir J. 2016;48:320—-330; 2. Lipson DA, et al. N Engl J Med. 2018; May 3;378(18):1671-1680|



A Model-Estimated Rate B Time-to-First-Event Analysis
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o
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s 0.9 0 28 56 84 112 140 168 196 224 252 280 308 336 364
-5: Days since Randomization
0.0 No. at Risk
FF-UMEC-VI  FF-VI UMEC-VI UMEC-VI 2070 1721 1516 1406 1301 1201 1123 1059 1001 971 917 884 851 642
(N=4145)  (N=4133) (N=2069) FF-VI 4134 3554 3133 2838 2620 2410 2250 2120 2004 1823 1823 1729 1671 1228
FF-UMEC-VI 4151 3758 3408 3186 2954 2752 2614 2457 2324 2216 2085 1988 1919 1419

Figure 1. Moderate or Severe COPD Exacerbations (Intention-to-Treat Population).

[ bars indicate 95% confidence intervals. COPD denotes chronic obstructive pulmonary disease, FF fluticasone furoate, UMEC umeclidinium,
and VI vilanterol.




PuBuoc pétpuwv/ocofapwyv mapofUvoewv He Baon Twv aplBo Twv nwolvodpilwv

o 2.00 - 20% 12% 32%
3 — 1.80 -+ (95% Cl: 1, 22) (95% ClI: 25, 38)
= =0.034 0.001
L O 160 - P p<
£ X 1.40 -
~ O
S 5 120 - ’ 1.39
25 100- e 2 e
%5 E 0.80 - 065 (915;)/(0)% 0.97 0.95 (95% CI: |
e - . X 95% CI; (95% ClI: 1.02,1.14)
% S 0.60 (95% CI: 099.1.14) O(.88, 1.07) 0.90, 1.01)
3 0.40 < 0.80,0.91)
g v 0.20 -
c (
< FE/UMEC/V FF/VI " EF/JUMEC/VI ==Y/
| n=1769 n=869 n=2296 n=2355 n=1195
n=1844
<150 nwowodha/puL

Jnuavtikn pueiwon oto puBuo uetplwv/coBapwyv noapoéuvoswv ue FF/UMEC/VI

o€ ao¥eveic ue nwotvogida aiuoato¢ <150 kat 2150 kuttapa/ul

Lipson DA, et al. N Engl J Med. 2018; May 3;378(18):1671-1680;



Mveupovikn Aettoupyla (katwtortog FEV,)

nuavtikn BeAtiwon tou katwtatou FEV, ue tnv aywyn FF/UMEC/VI
gvavtt Twv aywywv FF/VI kot UMEC/VI

S 014
5 0,12
n
e , =X 1 T
% _ 010 ? ? o— I
v X 71 =54 mL
5g 008 v ERdopdda 52
s> nv ERdopada 5
«¥ 006 — I (95% CI: 39, 69)
& 1 I 1 p<0,001
~8 = _L _L T [}
3.0 0,04 _l_ —_]_
£5 0 -97 mL
h ’
- ' F § Tnv EROouada 52
3 0,00 — # ‘% | (95% CI: 85, 109)
% ! p<0,001
& —0,02
= EBS. 4 EBS. 16 EBS. 28 EBS. 40 EBS. 52

—e— FF/UMEC/VI —— [F/V| —0= UMEC/VI

LS: eAdyLota TeTpaywva.

Lipson DA, et al. N Engl J Med. 2018; May 3;378(18):1671-1680



Triple therapy with budesonide/glycopyrrolate/formoterol
fumarate with co-suspension delivery technology versus
dual therapies in chronic obstructive pulmonary disease
(KRONOS): a double-blind, parallel-group, multicentre,

phase 3 randomised controlled trial

Gary T Ferguson, Klaus F Rabe, Fernando | Martinez, Leonardo M Fabbri, Chen Wang, Masakazu Ichinose, Eric Bourne, Shaila Ballal,
Patrick Darken, Kiernan DeAngelis, Magnus Aurivillius, Paul Derinsky, Colin Reisner

Lancet Respir Med 2018;

6:747-58



Kpttnpta evraenc peAetnc KRONOS

HAwkia 40-80 ko Stayvwon XA (oplopocg katd ATS/ERS)
CAT 210

FEV, 25%-80% predicted

OL acBeveic dev amaltteito va eixov LOTOPLKO TTAPOEUVONG
TO TIPONYOUEVO £TOC

* HKPONOZ ouumnepteAafe evav moAl eupl MANBUOUO CUUMTWHOTIKWY aoBevwy pe XAl oe Beparneia

ouvInPNONG



MAnBuouocg Kronos

BGF MDI
320/18/9-6 ug
(n=639)

GFF MDI
18/9-6 pg
(n=625)

BFF MDI
320/9-6 pg
(n=314)

Open-label
BUD/FORM DPI
400/12 pg
(n=318)

COPD severity
Mild 0-3%) 0
306 (49-0%)
Severe 275(43:0%) 267 (42:7%)
52 (8-1%) 52 (8-3%)
Moderate or severe COPD exacerbations in the past 12 months
469 (73:4%) 473 (75:7%)
125 (19-6%) 108 (17-3%)
45 (7-0%) 44 (7-0%)
Moderate or severe exacerbation rate
Mean 0-4 (0-8)
Median 0-0 (0-8)

2 (
Moderate 310 (48-5%)
(

Very severe

1(0-3%)
154 (49-0%)
33 (42-4%)
26 (8-3%)

235 (74-8%)
61 (19-4%)
18 (5-7%)

0

160 (50-3%)

138 (43-4%)
20 (6-3%)

234 (73-6%)
59 (18-6%)
25 (7-9%)

0-4(0-8)
0 (0-8)
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KRONOS: mapoéuvoelc

BGF MDI320/18/9.6 pg
GFF MDI18/9-6 g
——BFF MDI320/9-6 pg
—— Open-label BUD/FORM DPI 400/12 pg
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+Censored

1|2 llE'n 2I4 |

Number at risk Weeks
BGF MDI 320;'18;'9-5}.@ 639 620 590 56l 526
GFF MDI 18/9-6 pg 625 585 532 492 463
BFF MDlE‘;EO,"'EI--ELIg 314 295 277 260 242
Open-label BUD/FORM 318 2q7 282 271 257
DPI 400/12 pg

Figure 3: Time to first exacerbation of chronic obstructive pulmonary disease
BGF=budesonide/glycopyrrolate/formoterol fumarate. MDl=metered-dose inhaler. GFF=glycopyrrolate/formoterol
fumarate. BFF=budesonide/formoterol fumarate. BUD/FORM DPl=budesonide/formoterol fumarate dry-powder
inhaler.
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All-cause mortality in COPD ’MP!‘CT

TRIAL

ACM findings in IMPACT:
Pre-specified on-treatment ACM?®2

ACM benefit seen with both FF-containing regimens vs UMEC/VI

45 5

— FF/UMEC/VI 100/62.5/25 pg /. ) )
o] — FEvir00zs g Risk reduction (RR)
' = UMEC/NI62.5/25 ug FF/UMEC/VI vs UMEC/VI

= 42%

(95% CI: 12, 62); p = 0.011
Absolute RR = 0.68%

FF/VI vs UMEC/VI
39%
(95% CI: 7, 60); p = 0.022
Absolute RR = 0.69%

Probability of all-cause mortality (%)

T T T T T T T T T T T 1
0 28 56 84 112 140 168 168 224 252 280 308 336 364

Time to death (days)

N at risk % Mortality g .
FFUMECNI 4,151 4,082 3,968 3,898 3,838 3,752 3,714 3,690 3,613 3,581 3,545 3,486 3,454 3,346 1.20 (n = 50)

FF/VI 4,134 3984 3,798 3,694 3619 3,496 3,443 3,391 3,291 3,258 3,230 3,182 3,152 3,044 1.19 (n = 49) @ IMPACT triaD

UMEC/VI 2,070 1,993 1,880 1,820 1,769 1,713 1,685 1,656 1612 1,595 1,578 1,548 1,531 1485 1.88 (n = 39)

@ ACM cau ses)
1. Lipson DA, et al. N Engl J Med. 2018;378:1671-1680; 2. GlaxoSmithKline. Data on file. RF/TLY/0096/17(1).

©® ®




TRIAL

@ IMPACT

— The study was not designed to study ACM as a primary
outcome; however, ACM was a pre-specified endpoint

— Patients who discontinued study treatment were encouraged
to stay in the study; off-treatment analysis was derived from
data obtained from these patients. Censored patients were
those whose vital status was missing

— Preliminary on/off treatment sensitivity analyses continues to
show a reduction in the risk of all cause mortality for
FF/UMEC/VI vs UMEC/VI (p=0.043). However there are 5.5%
of patients whose data was censored in this analysis, i.e.
these patients did not have complete vital status follow-up at
52 weeks. Any data available would still be used in the
analysis, but it is still considered as missing information.
However, as 5.5% of patients in this analysis were censored
prior to 52 weeks, these analyses will be repeated once the
missing data has been collected



All-cause mortality in COPD ’MP!‘CT

TRIAL

ACM findings in IMPACT:
Post hoc on/off-treatment ACM!?

ACM benefit with FF/JUMEC/VI vs UMEC/VI (after 27 extra off-treatment deaths identified)

357 e FF/UMEC/NVI 100/62.5/25 g . _ ~
——  FF/VI 100/25 g Risk reduction (RR)
UMECIVI 62.5/25 g FF/UMEC/VI vs UMEC/VI
28%
(95% CI: 1, 47); p = 0.042
Absolute RR =0.83%

FF/VI vs UMEC/VI?
18%
(95% ClI: —11, 40); p = 0.190
Absolute RR = 0.55%

3.0

Probability of all-cause mortality (%)

T T T T T T T T T T T 1
0 28 56 84 112 140 168 168 224 252 280 308 336 364

Time to death (days)

N at risk % Mortality \_ )
FF/JUMECNI 4,151 4,150 4,142 4,137 4,131 4,119 4,113 4,107 4,097 4,092 4,082 4,073 4,062 3,919 236 (n =] 98)
FF/VI 4,134 4,129 4,123 4,118 4,111 4,106 4,095 4,082 4,065 4,060 4,050 4,040 4,027 3,848 2.64 ( n= ]_09)
UMEC/VI 2,070 2,063 2,052 2,045 2,037 2,030 2,027 2,021 2,013 2,008 2,004 1,999 1,995 1,914  3.19 (n = 66)

Collection of additional vital status data resulted in available data for an additional 27 off-treatment deaths (providing data for

99.6% of the study population [42 censored patients]), which are included in the ACM analyses presented here. .
1. Lipson DA, et al. ATS 2019. Poster 221 (A7344); 0 IMPACT trial %
2. GlaxoSmithKline. Data on file. DOF_2019N406509_00.
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FF/UMEC/VI is currently the only COPD medication that has
prospectively-defined All Cause Mortality (ACM) benefits

!

©®
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Extrafine inhaled triple therapy versus dual bronchodilator
therapy in chronic obstructive pulmonary disease (TRIBUTE):

a double-blind, parallel group, randomised controlled trial

Alberto Papi, Jergen Vestbo, Leonardo Fabbri, Massimo Corradi, Héléne Prunier, Géraldine Cohuet, Alessandro Guasconi, Isabella Montagna,

Stefano Vezzolj, Stefano Petruzzelli, Mario Scuri, Nicolas Roche*, Dave Singh*

Lancet 2018; 391: 1076-84




Mnnwc o KivOuvoc tvevpoviac opeiletal
elOka otn poupoikn dAoutikalovn (FF);



. BDP/FF/G IND/GLY
Tribute (n=764) (n=768)

Adverse events 516 (67%
(

COPD
Nasopharyngitis
Headache

Dyspnoea

Back pain

Hypertension

Cough

Cardiac failure

Ischaemic heart disease
Myocardial infarction
Angina pectoris
Coronary artery disease
Myocardial ischaemia

Serious adverse events
COPD

Pneumonia




Kivduvoc nvevpoviacg vs maposuvong
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International Journal of COPD Dove

REVIEW
Triple therapy in COPD: new evidence with the
extrafine fixed combination of beclomethasone
dipropionate, formoterol fumarate, and
glycopyrronium bromide

Days
Trinity

Dave Singh'
Massimo Corradi?
Monica Spinola?
Alberto Papi*
Omar S Usmani®
Mario Scuri?
Stefano Petruzzelli?

Jorgen Vestbo! .
International Journal of COPD 2017:12:2917-28
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Triple therapy with budesonide/glycopyrrolate/formoterol
fumarate with co-suspension delivery technology versus
dual therapies in chronic obstructive pulmonary disease
(KRONOS): a double-blind, parallel-group, multicentre,
phase 3 randomised controlled trial

s F Rabe, Fernando | Martinez, Leonardo M Fabbri, Chen Wang, Masakazu Ichinose, Eric Bourne, Shaila Ballal,
an DeAngelis, Magnus Aurivillius, Paul Dorinsky, C

BGF MDI GFF MDI

320/18/9-6 pg 18/9-6 pg
(n=639) (n=625)

2% 2%
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Once-Daily Single-Inhaler Triple versus Dual Therapy
in Patients with COPD

David A. Lipson, M.D., Frank Barnhart, D.V.M., Noushin Brealey, M.D., Jean Brooks, M.Sc., Gerard J. Criner, M.D.,
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Table 3. Adverse Events of Special Interest in the Intention-to-Treat Population.*

Event

Triple Therapy
(N=4151)

Rate per 1000

Fluticasone Furoate—Vilanterol
(N=4134)

Rate per 1000

Umeclidinium—Vilanterol
(N=2070)

Rate per 1000

No. of Patient-Yr (No. No. of Patient-Yr (No. No. of Patient-Yr (No.
Patients (%) of Events) Patients (%) of Events) Patients (%) of Events)
Anticholinergic syndrome 184 (4) 60.8 (226) 140 (3) 47.1 (163) 70 (3) 47.7 (81)
Asthma or bronchospasm 27 (<1) 7.5 (28) 34 (<1) 10.1 (35) 16 (<1) 9.4 (16)
Cardiovascular effects 450 (11) 167.2 (621) 430 (10) 157.0 (543) 224 (11) 166.6 (283)
Cardiac arrhythmia 153 (4) 50.9 (189) 161 (4) 51.5 (178) 81 (4) 51.2 (87)
Cardiac failure 138 (3) 425 (158) 126 (3) 42.8 (148) 68 (3) 44.8 (76)
CNS hemorrhages and cere- 41 (<1) 12.1 (45) 28 (<1) 9.3 (32) 11 (<1) 6.5 (11)
brovascular conditions
Hypertension 113 (3) 35.5 (132) 115 (3) 35.0 (121) 54 (3) 34.2 (58)
Ischemic heart disease 80 (2) 26.1 (97) 57 (1) 18.5 (64) 47 (2) 30.6 (52)
Lower respiratory tract infection, 200 (5) 63.0 (234) 199 (5) 69.7 (241) 108 (5) 76.0 (129)
excluding pneumonia
Pneumonia 317 (8) 95.8 (356) 292 (7) 96.6 (334) 97 (5) 61.2 (104)
Urinary retention 8 (<1) 2.7 (10) 12 (<1) 3.5 (12) 9 (<1) 5.3 (9)




Mérpieg/ooBapég TTapouvoelig o€ avTiOIaAOTOANR ME
TIG TTVEUHOVIEG (KaTA TN OIAPKEIA TNG BepaTtreiag)

KAwvika onuavtikn pueiwon twv UETplwv/coBapwv napoéuvoewv us FF/UMEC/VI kat
UMEC/VI, o€ axéon L& ToV KIVOUVO ELPAVIONC TVEUUOVIOG

” 4000 = Mé'rpleglioﬁapég Alapopd FF/UMEC/VI vs.
0 3500 === FFUMECMVI Napodivoel UMECVI: 224.8/1000
oé. 5 3000+ = FFNVI €1 aoBevn

é,"% 2500 = UMEC/VI

= S 2000

E_ E 1500 o

‘=‘¢>’_ 1099 Mveupovieg Alagopd FF/UMEC/VI vs
3 500 = :

-------------II“‘==== UMEC/VI: 34.6/1000 ém
0 4 8 12 16 20 acbevn

24 28
Week of Study

32 36 40 44 48 52

Mértpieg/ZoBapég Mapofuvoeig BTN
Emmo’g puBuog ‘ny pEiwong pue’uou AvaAoqu £T’r'|0'IOU EHPAVIONC TIVEUHOVIGV
EPPAVIONG EPPAVIONG TTAPOSUVOEWV | puBHOU eppdaviong KaTé TN SIGPKEID TG
Tmapofuvoewv He To FF/UMEC/VI TAPOSUVOEWYV HE TO Bepareiag
FF/UMEC/VI (95% CI)
FF/UMEC/VI 0.91 - - - 0.09
FF/VI 1.07 15% 0.85 (0.80,0.90) <0.001 0.09
UMEC/VI 1.21 25% 0.75 (0.70,0.81) <0.001 0.06

1. Lipson DA, et al. N Engl J Med. 2018; May 3;378(18):1671-1680



MéTpieg/ooBapég TTapouvoelg o€ avTIBINOTOAR ME TIG TIVEUMOVIES (KATA T SIAPKEIA TNG
OepaTtreiag)

For every 4 subjects treated for one
year, FF/UMEC/VI prevents one .
moderate/severe exacerbation o, 224.8/1000 patient-years less
@ exacerbations for the patients on

compared with UMEC/VI. FF/UMEC/VI compared with
UMEC/VI.

For every 33 subjects treated for one

year, FF/UMEC/VI caused 1 pneumonia
AESI| compared with UMEC/VI 34.6/1000 patient years more pneumonias for the
patients on FF/UMEC/VI compared with

UMEC/VI.

1. Lipson DA, et al. N Engl J Med. 2018; May 3;378(18):1671-1680
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SALFORD Study

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Effectiveness of Fluticasone Furoate—
Vilanterol for COPD in Clinical Practice

Jorgen Vestbo, D.M.Sc., David Leather, M.B., Ch.B., Nawar Diar Bakerly, M.D.,
John New, M.B., B.S., J. Martin Gibson, Ph.D., Sheila McCorkindale, M.B., Ch.B.,
Susan Collier, M.B., Ch.B., Jodie Crawford, M.Sc., Lucy Frith, M.Sc.,
Catherine Harvey, D.Phil., Henrik Svedsater, Ph.D., and Ashley Woodcock, M.D.,
for the Salford Lung Study Investigators*

N Engl ] Med 2016;375:1253-60.




Table 2. Serious Adverse Events of Special Interest during Treatment
in the Entire Trial Population.*

Fluticasone
Furoate—
Usual Care Vilanterol
(N=1403) (N=1396)

number (percent)

Cardiovascular event

Any event

Cardiac arrhythmia
Cardiac failure
Cardiac ischemia
Hypertension

Stroke

Pneumonia

Lower respiratory tract infection,
excluding pneumonia

Decreased bone mineral density
and associated fracture

Effects on glucose level

H Bepartreia ye FF/V dev augavel Tov KivOuvo yia TTVEUMOVIa Kal Yia

Kapodlayyelakd ocupBapaTa




SUMMIT Study

Fluticasone furoate and vilanterol and survival in chronic ™
obstructive pulmonary disease with heightened

cardiovascular risk (SUMMIT): a double-blind randomised
controlled trial

M A Calverley, Bartolome R Celli, Courtney Crim, Fernando Martinez, Julie Yates,

*  YAIKO: AoBeveig ye XAIl, FEV,; = 50-70% pred, katvioTIKO 10TOPIKO 2 10 py,
MMRC = 2, ye 1I0TOPIKO KOPdIayyEIaKC vVOOOU 1 0€ UuPnAoO Kapdlayyeliako

KivOuvo

* [lpwTtelov KATOANKTIKO onueio: Xpovog £wg Tov BAvato atrd OTToladnTToTE
aiTia (BvnToTNTA)

« AgutepelovTta KATOANKTIKA anueia: pubpog ekmmtwong FEV,, kapdiayyeiakd
oudBauarta, TTapocuvoelg (METPIEC = avaykn AQWnc avTtifioTikwy i CS

ouCoTNUATIKA, 0OBapEC = voonAcia)
Vestbo J, et al. Lancet 2016; 387: 1817-26.



Placebo (n=4131) Fluticasone Vilanterol Combination
furoate (n=4157) (n=4140) therapy (n=4140)
Any adverse event 2782 (67%) 2820 (68%) 2809 (68%) 2780 (67%)
Adverse event leading to 397 (10%) 367 (9%) 370 (9%) 342 (8%)
discontinuation of study
medication
Serious adverse event 918 (22%) 929 (22%) 972 (23%) 961 (23%)
Fatal adverse event 192 (5%) 183 (4%) 198 (5%) 182 (4%)
Total exposure to study 6614 6889 6955 7038
medication (patient-years)
Adverse events of special interest*
Local steroid events 146 (4%) 209 (5%) 152 (4%) 225 (5%)
[27,2:3-31] [39,3:4-4-4] (2.5, 2:1-2.9] [42,3-8-47 ]
All cardiovascular 695 (17%) 699 (17%) 707 (17%) 735 (18%)
events [16-4,154-17-4] [157 14-8-167] [157 14-8-166] [16-3,15-4-17-3 ]
Cardiac arrhythmias 211 (5%) 229 (6%) 224 (5%) 209 (5%)
[41,3-6-4-6] [41,3.6-4-6] [3-9,34-4-4] [3-9,3-4-4-3]
Lower respiratory tract 226 (5%) 238 (6%) 220 (5%) 221 (5%)
infections excluding (47, 4-2-5-2] [4-5, 4-0-5-0] [4-2,37-47] [4-2,3-8-47]
Pneumonia 214 (5%) 228 (5%) 163 (4%) 237 (6%)
(3-8, 3-4-43] [4-2,3-8-4-8] [2:8, 2:4-3-2] [3-9,3:5-4-4]
Hypersensitivity 143 (3%) 147 (4%) 160 (4%) 175 (4%)
[2:6,2:2-30] [27,2:3-31] [28,25-33]  [3-0,2:6-3:4]
Bone disorders 78 (2%) 79 (2%) 88 (2%) 96 (2%)
including fractures [13,11-1-6] [15,1-2-1-8] [16,13-19] [16, 1-3-1.9]
Hyperglycaemia/new 156 (4%) 153 (4%) 134 (3%) 148 (4%)
onset diabetes mellitus  [2-7, 2-3-3-1] [2:6,2:2-3.0] [2:3,19-27] [2:3,2:0-27]
Corticosteroid- 43 (1%) 62 (1%) 59 (1%) 57 (1%)
associated eve disorder  [0-8. 0-6-1-01 [1-0.0-8-1-31 [1-0.0-8-1-21 [1-0. 0-8-1-3]

YiQ TTVEUMOVIa Kal yIa KapdlayyEelIaka cuuBapaTa

H Bepartreia pe FF, V, FF/V gival KaAG avekTr) Kal v aucAvel ToV KivOuvo




NMveupovieg & Mapouvoeig: Ydbeon

SUMMIT[1] TRIBUTE[2] FLAME[3] IMPACT[4]

eI i?(yzge [E T ST FF VI FFVI | IND/IGLY BDP/FF/G | IND/GLY SALIFP | UMECNVI FFNVI  UMEC/FFVI
24 24 24 82 80 80.7 80.6 45 46 45
>2 14 14 14 18 20 19.3 19.3 55 54 55
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OKEUAOUATWYV TTou TrEpIEixav ICS vs. BpoyxodIaoTAATIKWV

Vestbo, J., et al., The Study to Understand Mortality and Morbidity in COPD (SUMMIT) study protocol. Eur Respir J, 2013. 41(5): p. 1017-22. 2. Papi, A., et al., Extrafine inhaled triple therapy versus dual bronchodilator therapy in chronic
structive pulmonary disease (TRIBUTE): a double-blind, parallel group, randomised controlled trial. Lancet, 2018. 391(10125): p. 1076-1084. 3. Wedzicha, J.A., et al., Indacaterol-Glycopyrronium versus Salmeterol-Fluticasone for COPD.
=ngl J Med, 2016. 374(23): p. 2222-34. 4. Lipson, D.A., et al., Once-Daily Single-Inhaler Triple versus Dual Therapy in Patients with COPD. N Engl J Med, 2018. 378(18): p. 1671-1680.
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