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During the war the cargo religion saw airplanes land with lots of good materials,
and they want the same thing to happen now. So they 've arranged to imitate
things like runways, to put fires along the sides of the runways, to make a wooden
hut for a man to sit in, with two wooden pieces on his head like headphones and
bars of bamboo sticking out like antennas, e s the controller and they wait for the

airplanes to land.” _
Richard Feynman



Will the sun rise tomorrow?

DEDUCTIVE THINKING
Hypothesis driven - supporting or refuting facts

emises are true
lusions MUST be true

INDUCTIVE THINKING
Experience + knowledge
(presentation based model) = hypothesis and . .
premises are true

diagnosis conclusions ARE PROBABLY true




Patients with COPD face increased risk
of lung and heart events that could potentially lead
to premature death

Physical
activity and QOL
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COPD patients, despite treatment,
are in need



Patients (%)

Reported symptoms
despite ongoing treatment

100 — : :
B Might-time .
B Early morning COPD severity, n (%)
L1 Daytime GOLD group | (mild) 63 (8.7)
a0 — GOLD group Il (moderate) 265 (36.5)
GOLD group Il (severe) 261 (35.9)
65.2 GOLD group IV (very severe) 73 (100)
60 —
| COPD medication, n (%)
40 — LABAs + LAMAs + IC5 355 (48.8)
LABAs + ICS 100 (13.8)
LABAs + LAMAs 70 (96)
20 — LABAs alone 66 (9.1)
LAMAS alone 50 (6.9)
{] —
EBreathlessness Coughing  Bringing up Wheezing Chest Chast
phlegm ar tightness congestion
MLIGLIS

Di Marco F et al. Respir Med 2017 (From Miravitlles M et al. Respir Res 2014)
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Rennard S et al. ERJ 2002



Prescribing patterns in patients with COPD.
Data from the GULP study

60 -

50 -

30 -

% of patients

20 -

10 -

LAMA LABA LAMA/LABA LABA/ICS LAMA/LABA+/ICS

A B uC mD
n = 1360 pts e Rt E

32% = 2 AECOPD previous 12 mo Radovanovic D et al. COPD 2019



Inspiration CT Expiration CT PRMfSAD PRMEmen

GOLD 1

GOLD 2

GOLD 3

GOLD 4

Bhatt S et al.
Am J Respir Crit Care Med 2016
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No. of 2.0-to-2.5-mm Airways/
Pair of Lungs
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A No. of Small Airways

FEV1
=~ 100%pred
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Stage 1
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McDonough JE et al. N Engl J Med 2011




Static volume abnormalities in smokers with
normal spirometry

60 - n~ 150
n~ 250

40 4 n~ 400
n~ 600

n~750

504n~1.150 n ~ 1.050

1

% With Emphysema or Gas Trapping

45t050 >50to55 =>55to60 >60to65 =>65t0/0 >7/0to/5 >75

Age Group, y Regan EA et al. JAMA Int Med 2015
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Mead J. JAP 1970
Pare & Mitzner.
Comprehensive Physiology 2012
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@tic stress distribution Dynamic stresses: breathing
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Macro Mechanics

3-D deformation as a continuum

~ N\

Alveolar wall mechanics Alveolar wall network

S ~

Stretching individual walls

@composition and structure
—

I
<

Stretching collagen

|

Cell deformation

|

Matrix turnover
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Suki B et al. J Appl Physiol 2005



A Cell Surface “Unfolding”

Stretch
ig_“gﬁ) ) (Cases s

B Increased Plasma Membrane Inter-Molecular Distances
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Vlahakis NE & Hubmair RD. Curr Opin Crit Care 2 Courtesy of Prof. Pecchiari, University
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..lung vanishes
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Flow (I/s)

IC

Volume (I)

| AT REST

Volume

A
TLC =

TLC

EELV -

RV -

EELV

Patient with COPD Exercise
t e

Healthy subject

Danzo F et al. Submitted



Daily Physical Activity

in Patients with Chronic

Obstructive Pulmonary Disease Is Mainly Associated

with Dynamic Hyperinflation

Francisco Garcia-Rio!, Vanesa Lores', Olga Mediano?, Blas Rojo?, Angel Hernanz?, Eduardo Lopez-Collazo*, and

Rodolfo Alvarez-Sala!
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Any Causes Cumulative Survival
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Casanova C et al. Am J Respir Crit Care Med 2005



In search for the ideal bronchodilator
for COPD exacerbations
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Exacerbation “threshold”

Symptoms
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Adapted from Beeh K. AJRCCM 2017;2.



Eclipse study
2138 patients

Hurst et al. N Engl J Med 2010

% of Patients

50+

40

30—

[l Hospitalized for exacerbation
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GOLD 2
(N=945)

GOLD 3
(N=900)

[ Frequent exacerbations

47

GOLD 4
(N=293)



Year 1 Year 2 Year 3

O Patients with no exacerbation
O Patients with 1 exscerbation

B Patients with 22 exacerbations
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Hurst et al. N Engl J Med 2010
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35% of NON exacerbating
patients will experience
at least 1 ex. in 3 years



Year 1 Year 2 Year 3

O Patients with no exacerbation : 3%
O Patients with 1 exscerbation :l B9%
B Patients with 22 exacerbations . 79,
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Cumulative incidence of COPD exacerbations
Significant risk also in patients without exacerbations at baseline

100%
2 77.6% ’
g 5% 692% ., 668% 687% 0698% 705%
E 70% 59.1% 63,7% u
! o
B 60% 51.5% ey 510% 531% 54,6% 554%
S 50% 43,3% 8%
a ?; SB,DUJ"';: Sﬁrﬁ% S
= 40% 46 5% 48 2%  491%
5 26,4% 44,2% 270 ’
S 30% %)’g% 40,7% b
E 20% 28,9%
O 10% 19.0%
0%
1 2 4 5 5 7 8

> 250000 COPD patients

Follow-up years

No exacerbations

— Category A . )
gory In previous year

Category B

Category C

Overall

Vogelmeier CF et al. Int J COPD 2021



Baseline exacerbation group

Mone (ref)
1 madearata
2 moderate

=3 moderate

Any AECOPD frequency and severity are associated
with future risk of AECOPD and mortality

Any exacerbation

[

1 severa L]
2 severa -
23 severe ——
u] 2 3 4 5 &
IRR
All cause mortality
MNone (ref)
1 moderate
2 moderate -

=3 moderate

1 severe

2 severa

Baseline exacerbation group

23 severa

0

None (ref)

1 moderate

2 moderate

23 moderata

1 severe

Baseline exacerbation group

2 severe

23 severe

Mone (ref)
1 moderate
2 moderate
3 moderate

1 severs

2 savare

Baseline exacerbation group
I

=3 severa

Severe exacerbations

L
M
b
——
P
2 3 4 5 & T
IRR
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Whittaker H et al. Int 3 COPD 2022
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Lung function changes during
COPD exacerbations
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Impact of exacerbations
on lung function decline

100
L 51 (43] 40]
T frcs Sl mm g e
60— ‘{ ------------ { ------ { """"""""" {
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a 4() - [SI] [47] [39] {‘ --------------
G [47) [42] (40] [40]
> 30-
E ......... infrequent exacerbators
20
----- frequent exacerbators
| *
10 p=0.017
T T ! 1
0 1 : 2
years

Makris D et al. Respir Med 2006



Real world exacerbation risk in patients with COPD - Italian real life data

100 -
90 A
80 -
70 A
60 A
50 { 46%
40 -

20 | 28%

20 1 14%

10 A

No AECOPD

m>1 AECOPD =1 moderate AECOPD ® =1 severe AECOPD

Data from Italian COPD registry
GULP Study
Santus P et al. Int J COPD 2024




Real world exacerbation risk in patients with COPD - Italian real life data
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m>1 AECOPD =1 moderate AECOPD ® =1 severe AECOPD

Data from Italian COPD registry
GULP Study
Santus P et al. Int J COPD 2024




Real world exacerbation risk in patients with COPD - Italian real life data

100 H 97%

91%
90 H
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60 -
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35%
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30 28%

20 A1 14%

No AECOPD 1 moderate 1 severe 2 2 mod/sev

10 ~

m>1 AECOPD =1 moderate AECOPD ® =1 severe AECOPD

Data from Italian COPD registry
GULP Study
Santus P et al. Int J COPD 2024




2015 2017

1.20? 2%

17.5%

42.4%

13.5% 8.4%

46.6%

28.7%

= No therapy = LABA = LAMA = LABA/LAMA =|CS/LABA =I|CS/LABA/LAMA

Data from Italian COPD registry
GULP Study
Santus P et al. Int 3 COPD 2024




342 patients at their first severe exacerbation

Cluster analysis in
three groups:

P | B COPD Admission Cardiovascular Admission
I I p<0.0001 p=0.0178

Lung function — I 1 00 an

Nuartional status 0.75-

e 0.50

e - 0.25-

PR 1 I I 1 1 1
S 4 0 1 2 3 4
- i follow-up (years) follow-up (years)

—— Group 1 | Severe obstruction, more emphysema
—~ Group 2 | Moderate obstruction
--=+ Group 3 | Moderate obstruction, more obese, more HF

Garcia-Aymerich J et al. Thorax 2011




COPD exacerbations and risk of death:
high regardless of number of events

1.0 100+
0.9
80 "
0.8 - 0 - : N : 70.3%
o Only 5_0 Yo of patients were gllve < ‘ b4 4%
S 077 within 3.6 years of their first S 60- ' 58.2%
= . o
2 06 - severe exacerbation £ 47.5%
n 2
0.5 4 --mmoommmm - c 404 35.7%
S 50% ! 2 °
£ 044 ! o
S : 20-
o 0.3 |
o |
0.2 |
! 0 .
0.1 9y, _ ! 0# 1 2 3 A
N=73106 ; Hospital admissions for acute exacerbation
0 T T T | l l l l of COPD in the previous year n
0 2. _ 4 6 8 o 12 14 16 18 Subjectsat 889 448 206 87 95
Time after first severe exacerbation (years) baseline n

Median follow up 18 months

Suissa S et al. Thorax 2012 Piquet J et al. Eur Respir J 2013
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HR 1.37

HR 1.56
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HR 1.54-1.7
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HR1.27-1.4

HR 1.59

HR 1.27-1.5

4

HR14-24

Heart Failure

Atrial Fibrillation /

Flutter

Diabetes

Pulmonary
Hypertension

Ischemic Heart
Disease

Smoking, Physical Inactivity, Poor Diet, Air Pollution Exposures

Inflammation & Accelerated Aging

Oxidative Stress

Solidoro P et al. Front Med 2022



COPD Is Associated With Comorbidities

that Increase Mortality and Morbidity

The COPD “Comorbidome”

Cardiovascular diseases
are among the

most prevalent

of comorbidities

and have one of the strongest
associations with

increased risk for death

Divo M et al. Am J Respir Crit Care Med. 2012
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MYOCARDIAL INFARCTION

300+
- L
= 250
8 OR 3.57 (95%Cl 3.43-3.71)
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Reilev M et al. Respirology 2019



CARDIOVASCULAR DEATH

300
S 50- 0
8 OR 4.33 (95%Cl 4.15-4.52)
8 roo in the first 4 weeks following AECOPD
2 .
."5"

Patients with severe AECOPD had almost 6 times the risk of having MACE
compared with patients with moderate AECOPD
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Reilev M et al. Respirology 2019



Following a moderate AECOPD

Following a severe AECOPD

100

10

+CVAESI

+ Serious CVAESI
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Dransfield et al. J Am Heart Assoc 2022



=1 moderate exacerbation in the last year,...

=1 se

GULP Study: Relationship between clinical features
and mortality in a cohort of COPD patients

Male

Age, years
BMI
Smoke

ere exacerbation, n (%)

Chronic heart failure
Ischemic heart disease

Peripheral vascular disease

Diabetes
Liver disease
Renal disease

Median (IQR) FEV1 absolute
Median (IQR) IC absolute

Solidoro et al. Submitted — under review

—
—
—_—

0,5

1 15 2 25 3 35

Among all described comorbidities, only
chronic heart failure and ischemic heart disease
were associated with a statistically significant

higher odds ratio (OR) of mortality

44
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Pulmonary Hyperinflation and Left Ventricular Mass
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Effect of indacaterol on lung deflation improves

cardiac performance in hyperinflated COPD

patients: an interventional, randomized, double-
blind clinical trial

Table 4 Cardiac performance after 60 and 180 minutes’ treatment with indacaterol or placebo

Pierachille Santus'-?
Dejan Radovanovic'?
Silvia Di Marco?
Vincenzo Valenti*?
Rita Raccanelli'?
Francesco Blasi®’
Stefano Centanni®’
Maurizio Bussotti?

Parameter Indacaterol Placebo
TO AT60 AT180 TO AT60 ATI180

TAPSE, mm 22.30+3.52 +0.05+ .28 +0.4141.07% 21.90+3.83 ~0.031.26 +0.02+3.80
PAPs, mmHg 33.0318.10 +0.7145.50 —0.0817.76 32.7848.30 +0.7744.46 +0.24+5.76
DT-TR, msec 207.80+64.90 +9.93136.31* +11.90+32.86% 206.70+65.84 +2.60+35.90 +3.80+38.90
LVEF, % 61.80£5.25 ~0.03£1.90 ~0.2542.20 60.6016.2| +0.0942.12 ~0.14+2.35
DT-MR, msec 230.18+58.69 +3.98+38.24 +4.3338.79 228.25459.33 +1.12437.52 +1.38+36.8|
HR, bpm 71.54+10.60 —1.95+5.30%* ~2.0046.10% 70.2149.40 ~0.80+1.20 +0.60+1.30

Santus P et al. Int J COPD 2015



Effect of lung deflation with indacaterol plus glycopyrronium THE LANCET

on ventricular filling in patients with hyperinflation and Respiratory Medicine
COPD (CLAIM): a double-blind, randomised, crossover,

placebo-controlled, single-centre trial

fens M Hohbfieid *, lens Yogel-Oavssen®, Heie 8ller, Dominik Berkner, Korhinian Berschmeider, Hanns-Christion Tillmann, Simane Hilt!

fodarn Faversaaohe, Tahias Welkha
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Hohfeld JM et al. Lancet Respir Med 2018



Vogel-Claussen J et al. AJRCCM 2019



EMAX -Early MAXimisation of bronchodilation for

mproving COPD stability
2425 patients

Studio muticentrico di 24 settimane, randomizzato, in doppio cieco, double-dummy
a gruppi paralleli, in pazienti sintomatici con BPCO

D

Disegno dello studio di

Endpoint primario:
<+ 4 settimane — ] 24 settimane —> * Variazione rispetto al
basale del trough FEV,

Principali criteri di
inclusione:
*>40 anni di eta

Run-in sui farmaci per la BPCO

UMEC/VI 62,5/25 pg QD via ELLIPTA

*Fumatore/ex fumatore senza washout: DPI + placebo via DISKUS DPI BID alla settimana 24
Diagnosi BPCO hRmEErE R LA =Sl Principali endpoint Il
*FEV,/FVC<0,7 pre e post-SAL; *Monoterapia LAMA _ )
FEV t-SAL. >30-<80% del UMEC 62,5 pg QD via ELLIPTA DPI + Follow-up * SAC-TDI per dispnea

1 POSE=OAL, 23Um=elve de *l pazienti dovevano avere i seguenti " placebo via DISKUS DPI BID Settimana 25 %

* Trough FVC, IC

predetto requisiti: n = 804 3 giorni
*Punteggio CAT 210 — senza ICS e ICS/LABA per in 24 settimane
*<1 esacerbazioni moderate e 26 settimane prima del run-in SALM 50 ug BID via DISKUS DPI + * Uso di farmaci al bisogno

nessuna esacerbazione grave senza LAMA/LABA (terapia —> Placebo via ELLIPTA DPI QD | S
- - - * Punteggio totale E-R
combinata) per = 2 settimane Randomizzato n = 809 g8

prima del run-in 1:1:1

nell'anno precedente

*Stratificazione alla randomizzazione, basata sull'uso di broncodilatatori a lunga durata d'azione durante il run-in (0 o 1), paese e sottoinsieme di attivita. BID, due volte al giorno; CAT, test di valutazione della BPCO; BPCO, malattia polmonare
ostruttiva cronica; DPI, inalatore a polvere secca; E-RS, valutazione dei sintomi respiratori; FEV1, volume espiratorio forzato in 1 secondo; FVC, capacita vitale forzata; IC, capacita inspiratoria; ICS, corticosteroidi inalatori; LABA, $2-agonista a lunga
durata d'azione; LAMA, antagonista muscarinico a lunga durata d'azione; QD, una volta al giorno; SAC-TDI, indice di dispnea transizionale autosomministrato al computer; SAL, salmeterolo; UMEC, umeclidinio; VI, vilanterolo.

Maltais F et al. Respir Res 2019



CHANGES IN FEV1 AT WEEK 24

ITT population

141 mL (95% C1 118, 164)™ p<0.001

' 66 mL (95% CI 43, 89)* n<(0.001
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Maltais F et al. Respir Res 2019



EFFECT OF DUAL BRONCHODILATION ON HYPERINFLATION

Trough FVC 189 ml Trough IC

*% <0.001 116 ml
| (1C 95% 152,225 P (Ic 95% 80,152)~ P<0.001
79 ml (IC 95% 42,116)** | 41 ml
135 - p<0 001 135 - (IC 95% 4,77)* p<0.001
% %
2 85 - 2 85 -
©c = c =
£E £E
E % 35 - GE) % 35 -
c © C ©
S o o o
.§ E -15 1 -§ g -15 1
S -64 S -9
65 65
UMEC/VI UMEC SAL UMEC/VI UMEC SAL
n=_812 n =804 n =809 n=_812 n =804 n =809

Popolazione ITT
FVC: capacita vitale forzata; IC, capacita inspiratoria; LS, minimi quadrati. “*p < 0,001; *p = 0,028

Maltais F et al, Respir Res 2019 5°



early improvement in symptoms WITH UMEC/VI vs. monotherapy
in the EMAX trial

A) ws. UMEC/V | — JMEC : - SAL
Week
1 4 8 12 16 20 24
0

A decrease
in score
indicates an
improvement
in symptoms

Daily mean change from
baselinein E-RS total score

Maltais F et al. Respir Med 2022



GOLD 2023 — Treatment of Stable COPD

2023

REPORT

Initial Pharmacological Treatment

Figure 4.2

> 2 moderate GROUP E

exacerbations or LABA + LAMA*

2 1 leading to

hospitalization consider LABA+LAMA+ICS* if blood eos > 300

Y o —

GROUP A GROUP B
0 or 1 moderate
exacerbations -
(not leading to A bronchodilator LABA + LAMA*
hospital admission)
B\ 4 4
mMRC 0-1, CAT < 10 J mMRC 2 2, CAT 2 10 J

*single inhaler therapy may be more convenient and effective than multiple inhalers

Note: ICS/LAMA/LABA as initial maintenance therapy is off-label in the EU and other LOCs.

© 2022, 2023 Global Initiative for Chronic Obstructive Lung Disease



GOLD 2023 — Treatment of Stable COPD 2023

REPORT

Follow-up Pharmacological Treatment

Figure 4.4

IF RESPONSE TO INITIAL TREATMENT IS APPROPRIATE, MAINTAIN IT.

IFNOT: e Check adherence, inhaler technique and possible interfering comorbidities
¢ Consider the predominant treatable trait to target (dyspnea or exacerbations)
— Use exacerbation pathway if both exacerbations and dyspnea need to be targeted
e Place patient in box corresponding to current treatment & follow indications
¢ Assess response, adjust and review
¢ These recommendations do not depend on the ABE assessment at diagnosis

DYSPNEA EXACERBATIONS

LABA or LAMA LABA or LAMA

li

if blood
I eos < 300
if blood
LABA + LAMA* * e0s =00
LABA + LAMA

i * X%

if blood

€0s <100 it higog | v

eos2 1
LABA + LAMA + ICS*J

e Consider switching inhaler device or

In

molecules
¢ Implement or escalate
non-pharmacologic treatment(s) f 1
s Investigate (and treat) other causes
of dyspnea Roflumilast Azithromycin
) FEV1 < 50% & chronic bronchitis In former smokers

*Single inhaler therapy may be more convenient and effective than multiple inhalers

**Consider de-escalation of ICS if pneumonia or other considerable side-effects. In case of blood eos > 300 cells/pl
de-escalation is more likely to be associated with the development of exacerbations

© 2022, 2023 Global Initiative for Chronic Obstructive Lung Disease



Triple therapy with FF/UMEC/VI efficacy on mod/severe exacerbations

A Model-Estimated Rate B Time-to-First-Event Analysis
1.4- 100+
@ 90d —— UMEC-VI
[ =]
£ 12 ¢ g o] —FFV HR vs FF/V1 0.85
5 e —— FF-UMEC-VI
S E 3T 7o HRvs UMEC/VI 0.84
@ 1.0+ S8
o § w _g 60—
% 0 g 50 ———
A 08 -15% -25% T .
[=] =
2 ; % 40
™ n >
_E 0.6 Elﬁ 304
s P<0.001 25
(=™
s
E 0.4_ 10_
[1-]
o2
—l'll 0 | | T T T T T | | T T T 1
5 0.2 0 28 56 84 112 140 168 196 224 252 280 308 336 364
f: 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 971 017 884 851 642
(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

Lipson DA et al. N Eng J Med 2018



Triple therapy with FF/UMEC/VI reduces severe exacerbations

-13%
(IC 95%: -1, 24) -34%
0,25 __ p=0,064 [NS] i p<0,001
I
n 1
5 ! |
- I
g 0,20 __] I
S I
— |
8 |
0,15 __ !
S | 0,19
) I I I (IC 95%: 0,56, 0,78)
I
g I
0,15 |
0,10 __| ’
<J>J 0,13 (IC 95%: 0,13, 0,16) I 0,13
prd (IC 95%: 0,12, 0,14) I (IC95%: 0,12, 0,14)
— I
(@) |
O 005 __ !
+— I
DCZU I
I
I
0 1
FF/UMEC/VI FF/VI FF/UMEC/VI UMEC/VI

Lipson DA et al. N Eng J Med 2018



GOLD 2023 has strengthened the emphasis on the importance
of preventing premature mortality with pharmacotherapy'

Triple therapy is the only pharmacotherapy with evidence supporting
a reduction in mortality in patients with COPD?

Therapy RCT* Treatment effect on mortality Patler_1t .
characteristics

Pharmacotherapy

Triple compared with dual LABD Symptomai o with
relative risk reduction: ymptomatic people with a

LABA + LAMA + ICS Yes history of frequent and/or
PACT: HR 0.7 2
IMPACT: 0.72 (95% CI 0.53, 0.99) severe exacerbations

ETHOS: HR 0.51 (95% CI 0.33, 0.80)3

Non-pharmacological options that reduce mortality include smoking cessation, pulmonary rehabilitation, long-term oxygen therapy,

S 8 TR A non-invasive positive pressure ventilation and lung volume reduction surgery

© 2022 Global Strategy for Diagnosis, Management and Prevention of COPD all rights reserved. Use is by express license from the owner



Mortality reduction with triple therapy in IMPACT trial

2.2 -
2.0 -
1.8 -
1.6 -
1.4 -
1.2 -
1.0 -
0.8 -
0.6 -
0.4 -
0.2 -

O I-.. I'_I_F'JI | |

— FF/UMEC/VI
FFE/VI
— UMECNI

Probability of event (%)

-42% vs LABA/LAMA

— -
—
I

I _'_'_'-

-28% off treatment

HR = 0.58 (95% CI, 0.38-0.88; P = 0.011) VS UMEC/VI
HR = 0.61(95% CI, 0.40-0.93; P = 0.022) VS FF/VI

0 28 56 84 112

Lipson DA et al. Am J Respir Crit Care Med 2020

140
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Time to event (days)



MORTALITY IN THE ETHOS STUDY

3 -
Over 52 weeks
Q GLY/FORM ™
= BUD/GLY/FORM 320/14.4/10 pg
S = demonstrated a:
o2
2
2g
=]
49%
g=
S QL
O3
T ®© BUD/GLY/FORM ==
.6 g
g_ ° significant reduction
g vs. LAMA/LABA:®
HR: 0.51;95% CI: 0.33 to 0.80;
+ Censored unadjusted p=0.00352
0=
’ ) ' j y ' y y ) ' ' ) ) NNT = 80 vs. LAMA/LABA
0 4 8 12 16 20 24 28 32 36 40 44 48 52 I (95% CI: 58 to 198)

Patients at Risk Weeks

==BUDI/GLY/FORM 320/14.4/110pg 2137 2136 2134 2131 2130 2127 2123 2122 2118 2112 2106 2103 2100 2075

==GLY/FORM 14.4110pg 2120 2117 2112 2106 2100 2097 2095 2089 2086 2082 2077 2069 2067 2045 HR: 0.72; 95% Cl: 0.44 to 1.16;
[ —
p=0.1721

Rabe KF et al. N Engl J Med 2020



Riduzione degli eventi fatali con terapia contenenti ICS extrafine nell'analisi

aggregata degli studi

TRILOGY, TRINITY e TRIBUTE

BDP/FF/G, BDP/FF,

N of patients with BDP/EE+TIO TIO, IND/GLY HR (95% CI})
events (%) B
(N=3745) (N=1844) p value
1.01 (0.45; 2.22)
RESPIRATORY 19 (0.5%) 9 (0.5%)
=0.990
NON - 56 (1.5%) 41 (2.2%) 065 (0.43; 0.97)
RESPIRATORY ' :

p=0.037

Patients (%) with fatal AEs and hazard ratios (HRs) for treatment group comparisons

| trattamenti

contenenti ICS sono associati ad un minor tasso di mortalita non respiratoria in soggetti con BPCO

sintomatica a rischio di riacutizzazioni

Scuri M. et al., American Journal of Respiratory and Critical Care Medicine 2018, 197: A7726




Incidence of death (%)

MORTALITY BASED ON EOSINOPHIL COUNT IN ETHOS
(TRIPLE vs LABA/LAMA)

- BGF 320/18/9.6 pg == GFF 18/9.6 pg

T T T T T T T T T T T 1
50 100 150 200 250 300 350 400 450 500 550 600 650

Baseline eosinophil count (cells/mm?)

Rabe KF et al. N Engl J Med 2020
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Effect of chronic mucus hypersecretion on treatment responses
to inhaled therapies in patients with chronic obstructive
pulmonary disease: Post hoc analysis of the IMPACT trial

Difference (95% CI1), 58 (39, 77) Difference (95% CI1), 47 (22, 71)
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¥ 1 T 1
Difference (95% CI1), 99 (84, 115) Difference (95% Cl), 93 (74, 113)
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Effect of chronic mucus hypersecretion on treatment responses
to inhaled therapies in patients with chronic obstructive
pulmonary disease: Post hoc analysis of the IMPACT trial

# FF/UMEC/NI versus FF/VI

® FFUMECMI versus UMEC/VI

Modelled annual exacerbation rate

807 55

70
60 |
32 50 o

8
g 407

63.6

E 304

20
10+
0

58.7

28.3

4 FF/VI versus UMEC/VI

T T
Breathlessness Phlegm

T T T
Cough  Wheezing Chest
tightness

(95% ClI) Favours Favours

Treatment A Treatment B Treiiment A Treatmsnt B
FFIV] versus UMEC/VI FE/VI UMEC/VI Rate ratio (95% CI) p-value
CMH+ (FF/VI n = 2579; UMEC/VI n = 1264) 1.08 (1.02,1.14)  1.30(1.20, 1.40) - 0.83 (0.76,092)  <0.001
CMH- (FF/VI n = 1512; UMEC/VI n = 785) 1.05(097,1.13)  1.07 (0.96, 1.18) —— 0.98 (0.87,1.11)  0.810
FF/IUMEC/VI versus FF/VI FF/UMECVI FFWI
CMH+ (FF/JUMECNVI n = 2537; FF/VI n = 2579) 0.94 (0.89, 0.99) 1.08 (1.02, 1.14) = 0.87 (0.80, 0.94) <0.001
CMH- (FF/JUMEC/NVI n = 1566; FF/VI n = 1512) 0.86 (0.80, 0.92) 1.05 (0.97, 1.13) 9 0.82 (0.74, 0.91) <0.001
FF/UMEC/VI versus UMEC/VI FF/UMECVI UMECVI
CMH+ (FFJUMEC/NI n = 2537; UMECNI n = 1264) 0.94 (0.89, 0.99) 1.30 (1.20, 1.40) i 0.72 (0.66, 0.79) <0.001
CMH- (FFJUMEC/NI n = 1566; UMEC/NI n=785) 0.86 (0.80, 0.92) 1.07 (0.96, 1.18) ——i 0.80 (0.71, 0.91) <0.001

Thompson et al. Respirology 2022

06 08 1.0 12 1
Rate ratio (95% Cl)
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Real world effectiveness of FF/UMEC/VI in symptomatic COPD:

ELLITHE non-interventional trial

Total CAT score by prior treatment

ns

*kkk

Total CAT score by baseline CAT score

-4.6

35 - j;g* -2.8 -2.8 2.3 o
30 - /) =5 -2.6 —
e | 30 - —
o -0.4
S 20 A 0 2] ‘
(7] O 4
= 15 - 3 20
© 10 { 5
- 10 -
5
Total LAMA\:’:ABiS LOCFLABNICS LAMA/LABA/ICS ot CAT <00 P
|
mV1 =V5LOCF
68.6% GOLD B 64% escalated from dual therapies
31.4% GOLD D 18% switched from multiple inhaler thrapies

Beeh K-M et al. Int J COPD 2024




Exacerbations in patients switching to FF/UMEC/VI from ICS/LABA:
real world data

2.5
P<0.001
" P<0.001 a—
S 20 P < 0.001
. . < 0.
g P < 0.001 —
¢ : | -28.37%
S 1.5 -31.03%
..g -31.48%
e 10
‘E: P=0.021
P < 0.001 r—w‘ -
: 0.5 | '
> -29.27% -23.81%
©
-
< 00
Any Moderate Severe Any Moderate Severe
Baseline exacerbation subgroup overall population Baseline exacerbation subgroup BUD/FORM users
(N = 907) (N=337)
Exacerbation type?

u Pre-FF/UMEC/VI initiation u Post-FF/UMEC/VI initiation
McCormack M et al. Adv Ther 2024



Optimizing therapy with FF/UMEC/VI vs TIO

® FF/UMEC/I B TIO

Difference (95
160 122mL(es, Day 28 Day 84 Difference (95% Cl):
P<0.001 o 9% CI): 81 mL (36, 126)
140 g 135) P<0.001
w 1

= 120 =
O —~ <
2 E 100 O
n — £
2 - 804 =
o S
(TR TR 60 - o
O c Eu:;
S S 404 =)
o 2
£E< 204 @
n = O R
- U c Difference (95% Cl):

—20 4 2 ~0.9 (-1.5, -0.2)

P=0.006
—40 - x S
Difference (95% CI): .
~1.2(~1.9, -0.5) FEV, 250%

P=0.001

800 pts, 12 wks
53% > 2 mod AECOPD; 11% severe AECOPD

Bansal S et al. Primary Care Respiratory Medicine 2021



Effect of bechlometasone/glycopyrronium/formoterol extrafine
real life data
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Pelaia C et al. Ther Adv Respir Dis 2023
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Effect of bechlometasone/glycopyrronium/formoterol extrafine
real life data

mMRC dyspnea scale
S
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Pelaia C et al. Ther Adv Respir Dis 2023
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TRITRIAL study: Digital approach and Patient -centric nature

The study plan included a brief retrospective phase to allow data collection from the time of the switch from
previous therapy to BDP/ FF/ G to the patient’s enrol ment.
followed for up to 12 months and performed follow -up visits after 6 + 1 months (Visit 2) and 12 + 1 months (Visit 3).

The primary endpoint is the change of CAT score at 12 months versus baseline.

Secondary endpoints are adherence, health -related quality of life, sleep
guality, disease -related outcomes (lung function and COPD
exacerbations), device usability, economic resources consumption, and
safety

1 Specific focus on capturing patients' perceptions and points of view

U Digital approach in collecting data, fundamental to facing the challenges caused in
2020 by the SARS -CoV-2 pandemic

Richeldi et al. Int J Chron Obstruct Pulmon Dis 2024:19 475 -487



Patients (n=655)

Current smoker

Demographics
Sex, n (%)
Male 447 (68.2%)
Female 208 (31.8%)
Age (years), mean (SD) 71.2 (2.0)
Body mass index (kgfmij, mean (SD) 26.9 (54)
Smoking habit, n (%)
Mon-smoker 76 (11.6%)
Ex-smoker 411 (62.7%)

168 (25.6%)

Patients (n=655)

Concomitant diseases
At |least one concomitant disease
Meost frequent concomitant diseases (=10%):
Wascular disorders
Cardiac disorders
Metabeolism and Nutrition disorders
Respiratory, Thoracic and mediastinal disorders

Gastreintestinal disorders

506 (77.3%)

279 (42.6%
166 (25.3%
149 (22.7%
146 (22.3%
77 (11.8%)

L

Richeldi et al. Int J Chron Obstruct Pulmon Dis

2024:19 475 487




Richeldi et al. Int J Chron Obstruct Pulmon Dis

Medical history

Time (years) since first COPD diagnosis, mean (SD)

9.8 (8.0)

CAT score at baseline, mean (SD)

22.5 (7.5)

Severity of last exacerbation®, n (%)
Moderate

Severe

583 (89.0%)
177 (27.0%)

Number of prior exacerbations per patients®, mean (SD)
Moderate
Severe
All

1.8 (0.8)
1.1 (0.4)
1.9 (0.9)

Patients with at least one prior exacerbation®, n (%)

652 (99.5%)

Previous therapies
SITT
MITT
LABA+LAMA
LABA/LAMA
ICS+LABA
ICS/LABA
Others

62 (9.5%)
162 (24.7%)
47 (7.20%)
140 (21.40%)
27 (4.10%)
168 (25.60%)
49 (7.50%)

2024:19 475 -487




Primary Endpoint: CAT score

30 — Mean difference -4.7 . .
0 (p<0.0001) Mean difference -6.3 « CAT score significantly decreased , both at 6 -
| (p<0.0001) . .
l , and 12 -months visits
(]
S « Approximately 75.4% of the patients benefited
5 from an improvement of at least 2 points in the
© mean total CAT score starting from 6 months
= after treatment; the improvement was also
maintained after 12 months
Baseline 6 months 12 months
5 —
4 38
statistically significant decrease for 3
all the 8 CAT su -items both at 6 and 2-
12 months compared with baseline =
0

Leaving home Sleep

Mucus Chest Breath Activities

M Baseline [l 6 months [l 12 months

Richeldi et al. Int J Chron Obstruct Pulmon Dis 2024:19 475 -487



Secondary endpoint. Exacerbations

I Pastyear

B 12 months Exacerbations of COPD represent the

main cause of disease progression and
health resources consumption.

» Exacerbations prevalence was 99.5%
in the previous year and decreased
to 19.5% during the trial  (p<0,001)

.
........

Moderate Severe Moderate-severe
exacerbations exacerbations exacerbations

Richeldi et al. Int J Chron Obstruct Pulmon Dis 2024:19 475 -487



Secondary endpoint: Adherence

Mean difference (.54
[p=0,0001)

Mean difference 1.47

(p<0.0001)

48 —
47.5 —
47 —
46.5 —
.f],ﬁ —
45.5 —
45 —
Visit 1 (Day 0)
Baseline
Poor (TAI =45) 30.1%
Moderate (TAI 36-96) 18.0%
Good (TAl = 50) 51.8%

Richeldi et al. Int J Chron Obstruct Pulmon Dis

Visit 2 (6 months)

6 months
23.0%
26.5%
50.5%

2024:19 475 487

Visit 3 (12 months)

12 months
18.3%
23.4%
58.3%

According to TAI -10:

» the percentage of patients with
poor adherence decreased from
30.1% to 18.3% over 12 months

» good adherence was well
maintained and even slightly
increased during the study (from
50% to 58%)

Patient satisfaction and usability of the
inhaler improved during the study ; the
percentage of patients fully satisfied
increased from 34.8% at baseline to
46.6% after 12 months (p < 0.001)



Secondary endpoint: Sleep impairment

The COPD and Asthma Sleep Impact Scale (CASIS) is
a validated questionnaire which evaluates sleep

100 — impairment associated with obstructive pulmonary
Mean difference -9.33 diseases.
80 — (p<0.0001)
| : : : ”
60 Mean difference -4.99 * It comprises 5 items and 2 items specifically
(p<0.0001)

investigate sleep quality

CASIS total score at the baseline was 41.1 vs 36.1
at 6 -month follow up (p<0.0001)] and 31.8
(p<0.0001) at 12 -month follow -up

Visit 1 (Day 0) Visit 2 (6 months)  Visit 3 (12 months) « The quality of sleep became better from baseline
to follow -up visits.

Richeldi et al. Int J Chron Obstruct Pulmon Dis 2024:19 475 -487
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Single vs Multiple Inhaler Triple Therapy in COPD: real life

o
e}
1
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1
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1
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HR = 0.683 (95% CI: 0.607-0.769) vl

—i
1

Cumulative incidence of moderate and
severe exacerbations
[ ]

HR = 1.365 (95% Cl: 1.221 - 1.528)
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0 a0 180 270 360 Time to exacerbation, d 1+
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Cumulative incidence of mortality
(5]
|

]

HR = 0.668 (95% Cl: 0.625 -0.712)

Moderate and severe 0 80 180 270 360
Treatment . Time to death, d
persistence exacerbations s i |

At 12 -month follow -up, SITT (Single Inhaler Triple Therapy ) patients Mortality
had a 37% improvement in persistence compared with MITT (Multiple

Inhaler Triple Therapy ) patients, leading to

« 33% risk reduction in  all-cause mortality

« 32% risk reduction in the incidence of exacerbations

Alcazar-Navarrete B, et al. Chest. 2022. PMID: 35787391



Patients with an exacerbation

100%
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BO%

T0%

B0%
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A0%

30%
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10%
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Promptly Initiating Triple Therapy Is Associated with Decreased Morbidity

P0.001

@ I
Prompt Delayed !

Any exacerbation

L] P<0.001
|
[ ]
L
\.-'ery'l Prompt Delayed
delayed

Moderate exacerbation

and Economic Burden in COPd

P<0.001

3.0

2.7

2.4

2.1

1.8

1.5

1.2

0.9

Very Prompt Delayed

delayed

0.6

0.0
Very
delayed

Severe exacerbation

SUDIIEQISIENS O JSUUINU UES|] i§

Any COPD exacerbation —
Severe exacerbation .
All-cause hospitalization Com
90-day COPD readmission =
All-cause ER visit B
COPD-related ER visit o
0.95 1.00 1.05 1.10 1.15

Odds ratio (95% confidence interval)

per 30-day delay of triple therapy

Tkacz J et al. Int J Chron Obstruct Pulmon Dis. 2022



Detrimental effect of late initiation of triple therapy:
the value of prompt intervention with FF/UMEC/VIL post-exacerbation

a) All-cause b) COPD-related
®Prompt mDelayed ® Prompt mDelayed
S 5 P y 48.3 § 45 41.1
3 45 426 £ 0 36.6
5 B 35
> o
g < 30
g 3
= o 25
g £
c -
2 2 20
o
3. s 15
o 8 10
o £
= e 5
2 o
g e 0
o 30-day 60-day 90-day
30-day 60-day 90-day Odds ratio 0.58 0.49 047
Odds ratio 0.58 0.54 0.48 (95% Cl) (0.35-0.96) (0.30-0.81) (0.29-0.75)
(95% Cl) (0.36-0.94) (0.34-0.85) (0.31-0.75) p-value 0.0347 0.0047 0.0016

p-value 0.0293 0.008 0.0013

Ismaila et al. Respir Res 2023



Following a moderate AECOPD

Following a severe AECOPD
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Dransfield et al. J Am Heart Assoc 2022



Who should not receive triple (or ICS containing) therapy



Patients with Bx

Acute EX. o —— 83,589 new users of ICS
6,500 of macrolides

PATIENTS WITH CLINICALLY SIGNIFICANT BX

Hosp Respir Infect .
s . SHOULD NOT RECEIVE ICS-CONTAINING TPY UNLESS
g | is(iis sy ICS IS NEEDED TO TREAT AN UNDERLINING DISEASE
All-cause Hosp. | —— l _
(except infection) — Overall :
e o COPD"
No COPD .
All-cause Hosp: . I NTM -
Unadjusted HR 1.20(1.13-1.27) NO NTM
Adjusted HR 1.11(1.04-1.18) Asthma
Mortality. | ) . No Asthma .

ﬂﬂﬂﬂﬂﬂ o risk  increased nsk
1.0 1.5 2.0 25
Hazard ratio and 95% confidence interval

Unadjusted HR | 1.20(1.14-127) acrolide o5
Adjusted HR 1.15(1.08-1.21) increased risk | increased risk

0.8

Henkle E et al. Eur Respir J 2019



Association between Inhaled Corticosteroid Use and Pulmonary
Nontuberculous Mycobacterial Infection

Vincent X. Liu'#, Kevin L. Winthrop®, Yun Lu’, Husham Sharifi*, Hekmat U. Nasiri®, and Stephen J. Ruoss®

Adjusted odds ratio

10 A

Low Medium High
Cumulative 1-year ICS dose

Table 3. Association of inhaled corticosteroid use with risk of nontuberculous mycobacterial pulmonary infection, stratified by period
of inhaled corticosteroid use before cohort entry and diagnosis at cohort entry

Any ICS use n Odds Ratios (95% Confidence Interval) for NTM Infection with ICS Use
Unadjusted OR Medication-adjusted OR* Fully Adjusted ORT
Within prior 120 d 2,728 3.88 (2.87-5.26) 2.86 (2.02-4.05) 2.74 (1.83-4.09)
Within past 1 yr 2,321 4.14 (2.80-6.13) 3.04 (1.97-4.68) 2.80 (1.79-4.37)
Within past 2 yr 1,829 4.49 (2.62-7.70) 2.82 (1.59-5.00) 2.51 (1.40-4.49)

Association between cumulative ICS therapy
and risk of NTM infection

Vincent XL et al. Ann Am Thorac Soc 2018
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