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¢ Relieve Symptoms

¢ Improve Exercise Tolerance REDUCE SYMPTOMS
¢ Improve Health Status

and

® Prevent Disease Progression

e Prevent and Treat Exacerbations REDUCE RISK

¢ Reduce Mortality

© 2022 Global Initiative for Chronic Obstructive Lung Disease



Acute Exacerbations and Survival

o
o

o
o

o
=

L)
-
=
&
o |
w
_—
o
=
o
=]
£
(=]
fe
oo

o
R

| I I
20 30 40

Time [months)

Group A = Patients with no acute exacerbations
Group B = Patients with 1-2 acute exacerbations of COPD requiring hospital management
Group C = Patients with > 3 acute exacerbations

Soler-Catalusia JJ, et al. Thorax 2005,;60:925-931.




Acute Exacerbations:
Increased Dyspnea / Time Course of Recovery

No return to baseline:
Atday 35:13.9%

Ve At day 91 : 4.6%
Exacerbations

with 30
Increased
Dyspnoea 20 .

D L

Seemungal ef al. Am J Respir Crit Care Med 2000,;161:1608-1613




’ THE REFINED ABCD ASSESSMENT TOOL

Spirometrically Assessment of fs;estin:nes?:ii
Confirmed Diagnosis airflow limitation ymp .
of exacerbations
Moderate or Severe
Exacerbation History
FEV, 5 : 5
Grade o et ; 22 or - :
Post-bronchodilator sl ' > 1 leading ' C ' D
FEV:/FVC< 0.7 i to hospital i '
GOLD 1 280 : admission 1 |Liceeeen-. e e
GOLD2 | 5079 | jeeeceeememceceee- ; A B
: Oorl : :
GOLD3 | 3049 | i (notleading : :
:» to hospital
GOLD4 | <30 | i admission) | rgniroiiess
Bemmmmmmsmmmsmmes . ' CAT<10 !' CAT=210 !
Symptoms
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Global Strategy for Diagnosis, Management and Prevention of COPD

Manage Stable COPD: Pharmacologic Therapy 2022

Exacerbations per year

LAMA

LAMA or
LAMA+ LABA* O

ICS+ LABA**

r

“fFonsider if highly symptomatic ( C
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| LAMA
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Effect of ipratropium bromide versusetaproterenolin

patients with COPD without asthmaatopy
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Group A ST

I(I"Iﬂt leadlngl mMRC 0 -I |

All Group A patients should ;ﬁf@;ﬁ’?ﬁgﬁt CAT< 10
Stable COPD : be offered bronchodilator —

treatment based on Its
effect on breathlessness.

A Bronchodilator

Pharmacologica
| treatment

This should be continued if
symptomatic benefit is
documented.
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AC
Airway smooth muscle
cAMP ATP
PKA
(active) PK
(inactive)
Relaxation

A{ O A Y dz | iadrehofecedtdrs results in activation aflenylatecyclase
Increased intracellulacAMPand subsequent airway smooth muscle
relaxation

AC, adenylytyclase ATP, adenosine triphosphate;R, , receptor;
CcAMR cyclic AMP; Gs, stimulatory G protein; PKA, protein kinase A Tashkin DP, Fabbri LMespir Re010;11:149.



Postbronchodilator FEV, in LABA

Adjusted me&;\ change FEMmL)
l -

LABA 50 -

Zz100 -

71501 Placebo — SALM — FP

0 24 48 72 96
Time (weeks)
Number of 1524 1248 1128 1049 979

subjects 1521 1317 1218 1127 1054
1534 1346 1230 1157 1078

*p < 0.001 vs placebdp < 0.001 vs SALM and FP
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120

156
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934
908

Calverleyet al. NEJM 2007



Improvements in quality of life (TORC

LABA

4 J
o 31 Placebo
v4 5
8 Sal 50
2 g 17
(@)
GEJ f__cB o 04d A FP 500
(D) o 0O _1 - e
&)
3 §O
5 2T 2-
E 523
Q
w4 -
'-;E‘ 5 - Treatment diff p-value
© - SFCvs sal -2.2 units <0.001
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 24 48 72 96 120 156

Placebo —®— Sal 50

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

Time (weeks)

FP500 —@— SFCc Vertical bars represent standard errors

TORCH study



Tiotropium P thass pgefid)C,

Longrlasting M., RecgitorBidekkdde
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Barnes, Fur Bespir Rey (18€6)



Low Rate of Decline Compared to Previous Trials

_ _ Annual dectine in EEV
Study(Duration) | Current & Baseline (mL/year)
(order: year of = smokers| FEV,% Study-drug

publication) predicted Study drug Placebo

Placebo*+
only

EUROSCOP (3
YEEIS))

ISOLDE (3 years) 361 39% ~ 50% Fluticasone 50 59 -

100% ~79% Budesonide

LHS 11 (3.3 years) 90% ~ 68% Triamcinolone 44 47 -

EINOINGURNERACEES 41- 51% ~57% NAC 54 47 -

TORCH (3 years) 43% ~48% | S/E/SEC | 42/42/39 55 :
post hoc analysis

UPLIET (3 years) 30% ~ 47% qiotropium

UPLIET (4 years) 30% ~47% Tiotropium

* All respiratory medications permitted throughout the trial,

other than inhaled anticholinergics 2008



Sustained Improvement in FEV

Mean values at each time point

LAMA 150 4 —a—— Tiotropium —=— Control
1.40 A
_______________ Post-Bronch FEV,
D=477 65mL
_ 1.30 A
: (n=2516)
120 - ™ (n=2374)
[ e e m m — e m e e e e e e e - _"T= -
1.10 - Te—— (n=2494)
\"‘~~\._______‘ Pre-Bronch FEV,
100 }~ (n=2363) D= 8771 103 mL
/
A1
O T | | | | | | | |
01 6 12 18 24 30 36 42 48
Day 30
¢ Month

(steady state)

*P<0.0001 vs. control. Repeated measure ANOVA was used to estimate means.

Means are adjusted for baseline measurements. Baseline trough FEV, (observed

mean) = 1.116 (trough), 1.347 (peak). Patientswith O3 accept abl e PFTs after day
30 were included in the analysis.



LAMA

Sustained & Statistically Significant Improvement

SGRQ Total Score over 48 months

50

—— Tiotropium (n = 2478) —a— Control (n=2337)

45

- —
- ==
===
— —

Improvement
SGRQ Total Score (Units)

40 -

—_——

D=231to
3.3 units

0 | | | | | | |
24 30

Month

*P<0.0001 vs. control. Repeated measure ANOVA was used to estimate means. Means are
adjusted for baseline measurements. Baseline SGRQ Tota| Score (observed mean) = 45.035.
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Changes in constadthad exercise endurance time (ET) are
shown from baseline (da§ for placebo and tiotropiunbata are

presented as meaSEM. *: grQ05between groups.

LAMA

2

2

Change in ET



http://erj.ersjournals.com/content/vol23/issue6/images/large/erj230832-1.jpeg

On LAMA alone Therapy

30-
y
c >10 -
% E - 20 _,_,_._,_,_,_j[_ ------ Gl
58 2 o The increasing usage of
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L % - 7 rescue medication
S0 S
5 @ | [ The increasing number of
O = : p=d .
E | R 7 exacerbation rate
.r--""r--l
s
0 | L | | | I
0 5 10 15 20

Days from first use of x rescue inhalations

Jenkins CR, Postma B&zuetoAR, Make BJ, Peterson S, Eriksson G, Calverley PM. Reliever salbutamol use as a measure of exacerbation risk inuttivenicimbstrary disease . BM&@iImMed. 2015 Aug 21;15:97.



Decreased Risk of Cardiac and Lower Respiratory SAES
Incidence Rate (per 1@fi-yrs) Reported By >1% in Any

Treatment Group™**

n=2986 = N=3006 (T1io/Con)

3.56 4.21 0.84 0.73,0.98
0.51 0.36 1.44 0.91,2.26
0.74 0.77 0.95 0.68, 1.33
0.61 0.48 1.25 0.84, 1.87
0.29 0.48 0.59 0.37,0.96
0.21 0.37 0.58 0.33,11.01
0.69 0.97 0.71 0.52, 0.99
11.32 13.47 0.84 0.77,0.92
0.37 0.31 1.20 0.73,1.98
8.19 9.70 0.84 0.76, 0.94
0.38 0.62 0.61 0.40, 0.94
3.28 3.46 0.95 0.81,1.11
0.90 1.31 0.69 0.52, 0.92

*p<0.05; **excluding lung cancer (multiple different terms)



Pharmacological
Stenting:
Benefits of Long-
acting
Bronchodilators,
More effective
bronchodilation

Smoothening of improvement in 24 hr bronchial
tone A

A Net increase in 24 hour AUC for FEV1

A Increase in trough FEV1
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Source: Beeh & Beier. Adv Ther (2010) 27(3):150-159
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Initial therapy : a long acting
bronchodilator. Long acting:
superior to short acting

r-—=—"-—=—/""—/=—/=—/717

Oor1 ! ——-—immemy
' (not leadingi MMRC 2 2'

Stable COPD bronChOdllatOr : to hospital | CAT = 10
Pharmacologica Thereis no evidence to recommend | admission) | -+==-=7=
| treatment one class of long-acting Group B
bronchodilators over another for A Long Acting Bronchodilator
Initial relief of symptoms in this (LABA or LAMA)

group of patients.

Individual patient : depend on
t he patientos perception of
symptom relief

© 2022 Global Initiative for Chronic Obstructive Lung Disease



Group B

Severe breathlessness initial therapy

_ with two bronchodilators may be
Stable COPD : considered

ﬁgg{mggfloglcal Group B patients are likely to have
comorbidities that may add to their
symptomatology and impact their
prognosis, and these possibilities
should be investigated.

© 2022 Global Initiative for Chronic Obstructive Lung Disease



Combining bronchodilators with complementary

mechanisms of action promotes greater SMC

relaxation
Adrenergic
Cholinergic Agonists
antagonists
I ,-adrenergic
M3- muscarinic receptors
receptors LABA acts as a
LAMA acts as a B,-receptor agonist
muscarinic-receptor (activator), thereby
antagoniSt (blocker), SMC contraction SMC relaxation promoting b_z- :
thereby inhibiting receptor activation,

which results in
airway relaxation
leading to
bronchodilation

M3-receptor
activation and
reducing
bronchoconstriction

1. Global Strategy for the Diagnosis, Management and Prevention of COPD.
Global Initiative for Chronic Obstructive Lung Disease (GOLD) 2011 website. http://www.goldcopd.org/;
SMC, smooth muscle cell 2. ProskociBJ, et alProc Am Thorac Sd2005;2(4):308310.



Significant improvement in trough FEV, UMEC/VI vs. TIO

iIndependent of GOLD group

Mean change from baseline in trough FE¥ Day 169

B 250 -
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s \
= 200 - |
£ |
2 95 mi !
°§> 150 - P<0.001 :
(]
< |
c |
5 100 - |
= |
i 1
50 - :
|
|
: ;

All patients

®m TIO 18 mcg m UMEC/VI

Results of gposthoc pooled analysis of three 24eek, randomised, doubldummy, activecontrolled, blinded, multcentre, parallelgroup studies tat compared the efficacy and safety WMEC/Viwith TIO in subjects with COPD. Please refer to
DecramerM et al. LanceRespirMed. 2014 Jun; 2:4786.doi: 10.1016/S221-2600(14)7006% for details of the blinding process for individual stud{€OLD B: TIO, n=302; UMEC/V]| h=292 GOLD D: TIO, n=433; UMEC/V] n=446)

WNTAKD . $*% @BGHDUDL DMS

DecrameM et al. Lancet Respir Med. 2014 PM—TH—UCV—PPTX-2 10012




Significant reduction

INn rescue medication usage vs. TIO

.' Mean change from baseline in number of puffs/day over week24!
TIO 18 mcg UMEC/VI
(¢D)
£ 0 -
- UMEC/VI
)
®©
O
S 0.5 |
o : _ _
® ig Eeeeessessss————) cduces rescue medication use at
m 1
c = :
§3 1 : 360 puffs permonth
= :
CU 1
(D)
= 1.5
) - 0.6 puffs/d
— P<0.001
-2
dem g m ff mil Joee h per y 2 Airee weeks in 24 (a @mge from baseline8.3% over weeksqR4)

NI

PM-TH-UCV-PPTX-210012

MalekiYazdMR, et alAdvTher 2016;33:21882199.



TONADO® 1+2: Greater Transition Dyspnoea Ind

(TDI) response rates with T/O 5/5ug compared wit
the monocomponents

TDI FOCAL SCORE AT WEEK 24 TDI RESPONDER RATE AT WEEK 24
4 )
2.5 - 56 -
SYMPTOM >
1.98 .
2.0 - o4
1.56 1.63 52
15 - 50.6
50 -
1.0 = MeP 48.2
48 -
0.5 - 46 |
[ Olodaterol5ug
(n=1022) 0.0 44
Tiotropium 5ug
(n=1018) Olodaterol5ug vstiotropium/olodaterol 5/5ug: p<0.005 Olodaterol5ug vstiotropium/olodaterol 5/5ug: p=0.003
[ | Tiotropium/ Tiotropium 5ug vstiotropium/olodaterol 5/5ug: p<0.05 Tiotropium 5ug vstiotropium/olodaterol 5/5ug: p=0.055
olodaterol
5/5ug (n=1017)
J

1. Buhl RM, et aEurRespid 2015; 45: 96979 (supplementary material); 2. Bl data on file, ——




Tiotropium/olodaterol, alone and in combination with

exercise training, increases exercise endurance vs pl
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In patients with moderatdo-severe COPD. *p<0.0%1<0.01;7p<0.001 for % improvement from placebo\(alues at Week 12 were nominal).
SMBM, selHmanagement behavioumodification; ET, endurance timeéexT Exercise Training
TroostersT, et al. Am RespirCritCare Med. 2018 Apr 17

SMEM + placebo

SMEM + tiotropium

SMEM + tiotropium/clodaterol
SMEM + tiotropium/clodaterol + ExT

Geometric mean baseline EET
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GrOup C §E1Iet11rding _____________

. " to hospital | 'mMRC 0-1
Stable COPD : Initial therapy : a single long admission | | CAT< 10
Pharmacological acting bronchodilator. —
treatment In two head-to head
comparisons the tested LAMA

LAMA was superior to the
LABA regarding
exacerbation prevention,
therefore we recommend
starting therapy with a
LAMA In this group.

© 2022 Global Initiative for Chronic Obstructive Lung Disease



he NEW ENGLAN D : ,
]OURNAL o MEDICIN E Tiotropium(LAMA)

TABLISHED IN 1812 MARCH 24, 2011 VOL. 364 NO. 12 vs
Tiotropium versus Salmeterol for the Prevention SalmeteI‘Ol(LABA)
of Exacerbations of COPD
e
Claus Vogelmeier, M.D., Bettina Hederer, M.D., Thomas Glaab, M.D., Hendrik Schmidt .

een P.M.H. Rutten-van Mélken, Ph.D., Kai M. Beeh, M.D., Klaus F. Rabe, M.D., and Leonardc g
for the POET-COPD Investigators®

A7376 patients

Aln a 1-year, randomized, double-blind, double -dummy, parallel-
group trial.

ACompared the effect of treatment with 18 £ gof tiotropium once
daily with that of 50 ¢ gof salmeterol twice daily in patients with
moderate-to-very-severe COPD and a history of exacerbations

APrimary end point : Time to the first exacerbation

M ENGL | MED 354;12 ME|M.ORG MARCH 24, 20N



Probability of a
first severe
exacerbation

leading to
hospitalization

Tiotropium as compared with salmeterol significantly
reduced the risk of severe exacerbations by 28%

(hazard ratio, 0.72; 95% CI, 0.61 to 0.85;P<0.001).

107 0.157 Hazard ratio, 0.72 (95% CI, 0.61-0.85)
0.9+ P<0.001 by log-rank test

0.84 0.10+
0.7- Salmeterol

0.6+ 0.05+ Tiotropium

0.5-
044 00+ —F—TF—T T T T T T T T
0.3 0 30 60 90 120150180 210240270300 330 360
0.2
0.1-

0.0 == I | | | | | | | | |
0 30 60 90 120 150 180 210 240 270 300 330 360

Probability of Severe COPD
Exacerbation

Days

Tiotropium is more effective than salmeterol in preventing

exacerbations in moderate - severe COPD

CTVaLC T WL o, T T IOl - Ty T T T I, Z w11



The time to the first exacerbation (the primary end point) was increased by 42 days
with tiotropium as compared with salmeterol (187 days vs. 145 days), a 17% reduction

In risk with tiotropium (hazard ratio, 0.83; 95% CI, 0.77 to 0.90; P<0.001).

B

Probability

of a first
exacerbation

1.0+ 0.45+
0.9
0.8+ 0.30+
0.71
0.6 0.154
0.5+

Salmeterol

Tiotropium

0.4-] 0.00
03-
0.2-
0.1-

Probability of COPD Exacerbation
=
&
|

Hazard ratio, 0.83 (95% Cl, 0.77-0.90)
P<0.001 by log-rank test

0.0 .
0 30

No. at Risk
Tiotropium
Salmeterol

60 90

120 150 1380 210

Days

|
270 300 330 360

3707 3369 3136 2955 2787 2647 2561 2455 12343 2242 2169 2107 1869
3669 3328 3028 2802 2605 2457 2351 2251 2137 2050 1982 1915 1657

N ENGL ) MED 364;12

ME]M.ORG

MARCH 24, 2011

ﬁ




UPLIFT study: e NEW ENGLAND
Tiotropium(LAMA) vs placebo JOURNAL o MEDICINE

ESTABLISHED IN 1812 OCTOBER 9, 2008 VOL. 359 NO. 15

5,993 PatientS, 4 yrs F/U A 4-Year Trial of Tiotropium in Chronic Obstructive
i i i i Pulmonary Disease
Tiotropium was also associated with L i -
Donald P. Tashkin, M.D., Bartolome Celli, M.D., Stephen Senn, Ph.D., Deborah Burkhart, B.S.N., Steven Kesten, M.D.,

a S I q n Ifl Cant d el av | n th e tl m e to th e Shailendra Menjoge, Ph.D., and Marc Decramer, M.D., Ph.D., for the UPLIFT Study Investigators®
first exarcerbation (median of 16.7 A COPD Exacerbation

months (95% ClI, 14.9to 17.9) in the [ e
tiotropium group and 12.5 months g Placebo """ Tictropium
(95% ClI, 11.5t0 13.8) in the placebo -

group. § .

Tiotropium was also associated with £

a reduction in the mean number of g g et

a & 12 18 24 £ 6 42 45

3 Wi Month
Sy _— Mo. at Risk
S Tiotropium 7986 1996 1496 12773 983 B3R FOS 610 76
onme | ;“/— Placebo I00E 1815 1284 101D 776 634 545 450 21

n engl j med 359;15 www.nejm.ol, ..o . -, —— .=

exacerbations of 14% (P<0.001) N A




The NEW ENGLAND JOURNAL of MEDICINE
L
FLAME study:

indacaterol plus the ORIGINAL ARTICLE
glycopyrronium West .
(LABA+LAMA) .. Indacaterol-Glycopyrronium versus
4 o B Salmeterol-Fluticasone for COPD

VS Jadwiga A. Wedzicha, M.D., Donald Banerji, M.D., Kenneth R. Chapman, M.D.,
h Vestbo, M.D., D.M.Sc., Nicolas Roche, M.D., R. Timothy Ayers, M.Sc.,
Chau Thach, Ph.D., Robert Fogel, M.D., Francesco Patalano, M.D.,

and Claus F. Vogelmeier, M.D., for the FLAME Investigators®

salmeterol plus
fluticasone

(LABA+ICS)

A a 52-week, randomized, double-blind, double-dummy, noninferiority trial

ACOPD:mMMRCO 2, FEV1 ©i 60%rwi bh O ihprevioasyear |

A N= 1680 : mdacaterol( 110¢g) pdyaopyritomum( 50¢€ g) 0 nconeparé ¢

A N= 1682 : salmeterol(50eg) plus the inhaled glucocorticoid fluticasone(500 £g)
twice daily

A The primary outcome was the annual rate of all COPD exacerbations.

N Engl ] Med 2016;374:2222-34.



In the per-protocol population, the annual rate of all COPD exacerbations was 3.59 (95%
confidence interval [CI], 3.28 to 3.94) in the indacateroli glycopyrronium group and 4.03

(95% ClI, 3.68 to 4.41) in the salmeteroli fluticasone group (rate ratio, 0.89 [95% CI, 0.83 to
0.96], representing an 11% lower rate; P = 0.003)

A Rate Ratio for All Exacerbations

FL‘AM E Stu dy: Superiority Noninferiority
Primary arg g
outcome b , 0.83 089 0.9

. er-Protocol Population I ° I
: Rate Ratio for o0 00
all exarcerbation

Modified Intention-to-Treat D'IEE 085 D'Fd
Population | P-:f;!'f}l |
s s i

Indacaterol-Glycopyrronium Better | [Salmeterol-Fluticasone Better

In_ the modified intention-to treat population (rate of all COPD exacerbations,3.59 [95% ClI,

3.29to 3.92] in the indacateroli glycopyrronium group vs. 4.09 [95% CI, 3.75 t04.46] in the

salmeteroli fluticasone group; rate ratio, 0.88; 95% CI, 0.82 to 0.94; P<0.001)
N Engl ] Med 2016;374:2222-34.




In the modified intention-to-treat population. The indacateroli glycopyrronium group had alonger time to

first exacerbation than did the salmeteroli fluticasone group (median,71 days [95% CI, 60 to 82] vs. 51

days[95% CI, 46 to 57]; hazard ratio, 0.84 [95% CI,0.78 to 0.91], representing a 16% lower risk ;P<0.001).

B Time to First Exacerbation

FLAME study

FLAME study:
Secondary
outcome : Time to
first Exarcerbation

N Engl ] Med 2016;374:2222-34.

100

Probability of Exacerbation (%6)

80
70
60
50
40
30+
20-
104

Salmeterol-fluticasone group
— Indacaterol-glycopyrronium group

B 12 19 26 17
Week

Moderate
or Severe

Severe

—_—

T T 1

38 45 52

Hazard ratio,
0.84 (95%: Cl,
0.78-0.91)

P=0.001

Hazard ratio,
0.78 (95% C,
0.70-0.86)

P<0.001

Hazard ratio,
0.81 (95% CI,
0.66—1.00)

P=0.046

Indacateroli glycopyrronium was more effective than salmeteroli fluticasone in preventing COPD
exacerbations in patients with a history of exacerbation during the previous year.




FLAME
study

Table 2. Adverse Events and Serious Adverse Events.*

Variable

Indacaterol— Salmeterol-
Glycopyrronium Group Fluticasone Group
(N=1678) (N =1680)

number (percent)

Patients with =1 adverse event 1459 (86.9) 1498 (89.2)
Adverse events that occurred in =3% of either treatment groupT
Worsening of chronic obstructive pulmonary disease 1299 (77.4) 1374 (81.8)
Nasopharyngitis 197 (11.7) 195 (11.6)
Viral upper respiratory tract infection 132 (7.9) 138 (B.2)
Bacterial upper respiratory tract infection 125 (7.4) 168 (10.0)
Lower respiratory tract infection 22 (4.9) 98 (5.8)
Upper respiratery tract infections 81 (4.8 23 (4.9
Prneumonia 53 (3.2) 80 (4.8) I
Cougn 50 (3.0) 51 (3.0)
Dyspnea 49 (2.9) 51 (3.0)
Influenza 35 (2.1) 56 (3.3)
Oral candidiasis 20 (1.2) 71 (4.2)
Serious adverse event( 308 (18.4) 334 (19.9)
Death 24 (1.4) 24 (1.4)
Patients who discontinued because of adverse event 126 (7.5) 143 (8.5)
Patients who discontinued because of serious adverse event 85 (5.1) 87 (5.2)
Patients who discontinued because of nonserious adverse event 49 (2.9) 70 (4.2)




LABA/LAMA combinations versus LAMA
monotherapy or LABA/ICS in COPD:a

systematic review and meta-analysis

Gustavo | Rodrigo!
David Price??

Antonio Anzueto*?
Dave Singh®

Pablo Altman’
Giovanni Bader®
Francesco Patalano®
Robert Fogel’
Konstantinos Kostikas®

International Journal of COPD 2017:12



Mean difference through FEV1 from baseline week 12

A LABAS LABAS

Study or Mean LAMA 1CS Weight Mean difference IV, Mean difference IV,

subgroup difference SE Total Total (%) random, 95% CI random, 95% CI

INndfGly (110/50 pg od) vs Sal/FP (50/500 upg bid)

Wogelmeiaer et al® 0.082 0,016 230 235 8.7 0.09 (0.06, 0.12)

Wedzicha et al®*® 0.078 o.008 1.597 1.595 51.9 0.08 (0.07F, 0.09) S 3

Zhong et al®s 0.078 0.016 342 332 8.7 0.08 (0.05, 0.11) —_—

Subtotal (95% CI) 2,169 2,162 T9.3 0.08 (0.07, 0.09) <

Heterogeneity: r2=0.00; ¥*=0.68, of=2 (P=0.71); #=0%

Test for overall effect: Z=15.00 (F=0.0001)

Umec/Vi (62.5/25 pg od) vs Sal/FP (50/250 or S00 pg bid)

Donohue et al (DB2114930)* 0.082 0.018 317 312 6.9 0.08 (0.05, 0.12)

Donohue et al (DB2114951 ) 0.098 00192 323 311 5.2 0.10(0.08, 0.14)

Singh et al**® 0.09 001y 333 338 T.T 0.09 (0.06, 0.12) _—

Subtotal (95% CI) arT3 961 20.7 0.09 (0.07, 0.11) -

Heterogeneity: r2=0.00; ¥*=0.37, of=2 (P=0.83); /#=0%

Test for owverall effect: Z=8.66 (F=0.0001)

Total (95% CI) 3.142 3.123 100 0.08 (0.07, 0.09) L

Heterogeneity: r2=0.00; #==1.82, of=5 (FP=0.87); 2=0% I . } |
=0 2 =01 0 1 0o =2

Test for owverall eﬁ‘ec:t. Z=17.30 I[F"-:EI ooo1)

Mean difference through FEV1 from baseline week 24-26

Favors LABAJICS Fawvors LABAJSLAMA

B

LABASf LABAS
Study or Mean LAMA 1CS Weight Mean difference IV, Mean difference IV,
subgroup difference SE Total Total (%) random, 95% CI random, 95% CI
INnd/Gly (110/50 pg od) vs Sal/FP (S0/500 pg bid)
“Wogelmeier et al® 0103 o019 212 216 25.2 010 (007, 0.14) —
Wedzicha et al®* o.086 0.02¥ 1,597 1,595 22.7 0.092 (0.03. 0.14)
Zhong et al?* 0.075 0.016 352 340 26.0 D0.07 (D.04, 0.11) —
Subtotal (95%: CI) 2,161 2,151 T3.8 0.09 (0.06. 0.11) -
Heterogeneity: r2=0.00; x==1_.27, of=2 (F=0.53); #=0%
Test for overall effect: Z=7.76 (FP<=0.0001)
AclifFor (400/f12 pg bid) vs Sal/FP (50/500 pug bid)
“Wogelmeier et al® —0.014 0.015 402 286 26.2 —0.01 (—0.04, D.02) —-—
Subtotal (95% CI) 402 386 26.2 —0.01 (—0.04, 0.02) ~eatl
Heterogeneity: not applicable
Test for overall effect: Z=0.93 (FP=0.35)
Total (95%: CI) 2,563 2,537 100 0.06 (0.00, O.12) e
Heterogeneity: 2=0.00; #*=30.20, df=3 (FP=0.0001); ~=90% I t :
Test for overall effect: Z=2.09 (~P=0.04) o2 & iy = o th
Test for subgroup differences: ¥?=28_93, of=1 (F<=0.0001); #=96_.5% Favors LABAJSICS Favors LABAJLANMA




Relative Risk annual rates of moderate and/or severe exarcerbation

A LABA/ LABA/
Study or LAMA ICS Weight Risk ratio IV, Risk ratio IV,
subgroup Log (risk ratio) SE  Total Total (%) random, 95% CI randam, 95% CI
Wedzicha et al*® -0.18 0.04 1651 1656 927 0.84 (0.77, 0.90) -.—
Zhong et al® -0.37 018 372 369 7.3 0.69 (0.49, 0.98)
Total (95% Cl| 2,023 2,025 100 0.82 (0.75, 0.91) -
Heterogeneity: r%=0.00; »*=1.08, df=1 (P=0.30); I*=6% I ‘. ! I |
Test for overall effect: Z=3.91 (P<0.0001) 9 0.7 1 1.5 /)
Favors | ABA/L AMA Favors LABAIICS
B LABA/ LABA/
Study or LAMA ICS Weight Risk ratio IV, Risk ratio IV,
subgroup Log (risk ratio) SE  Total Total (%) random, 95% CI random. 5% CI
Wedzicha et al** -0.13 011 1651 165 619 0.88 (0.71, 1.09]
Zhong et al® -1.17 052 372 369 36.1 0.31 (0.11, 0.86) =
Total (95% Cl| 2,023 2,025 100 0.59 (0.22, 1.59) —
Heterogeneity: r°=0.40; ¥*=3.83, df=1 (P=0.08); I*=74% | ‘. .L | | | |
Test for overall effect: Z=1.04 (P=0.30) 01 02 05 1 2 3 10

Favors | ABA/L AMA | | Favors LABA/SICS
Relative Risk annual rates of severe exarcerbation
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Group D

We recommend starting therapy with a
LAMA as it has effected on both

3“\Q‘AHD
SERSE

% S
IRV

breathlessness and exacerbation e

| . "

_ For patients with more severe symptom ( 2 1 leading; mMRC 2 2|

Stable COPD :  orderofmagni t ude o fEsgeeialy O admission | L AT 210 |

Ph armacological driven by greater dyspnea and/or exercise
limitation, LABA/LAMA may be chosen as | Groupb  LAMATOF
treatment initial treatment based on studied with LAMA + LABA™ or

: : ICS + LABA**
patlent reported OUtcome as the pl‘lmal’y *Consider if highly symptomatic (e.g. CAT > 20)
endpoint where LABA/LAMA combinations " **Censiderifeos=300
showed superior results compared to the
single substances. An advantage of
LABA/LAMA over LAMA for exacerbation
prevention has not been consistently
demonstrated,so the decision to use
LABA/LAMA as initial treatment should br

guided by the level of symptoms

© 2022 Global Initiative for Chronic Obstructive | una Disease



Treatment with tiotropium/olodaterol resulted in a

7% lower rate* of moderate and severe exacerbations

. : Tiotropium/
Tiotropium olodar'zerol 1.4 1
5ug 5/519 . RR: 0.93
§1 5 99% CI: 0.85, 1.02
e =0.0498*
Number of treated 3941 3939 = P
patients, n 3 | |
©1.0 -

Total number of
moderate and severe 2975 2937
COPD exacerbations, n

o)
|

o
2
-0
c
)
i >
Adjusted! rate of events, 20.6 -
per patienti yearMean g
(SE) 0.97 (0.026) 0.90 (0.026) ‘§O 4 -
99% ClI 0.90,1.03 0.84,0.96 2
[2)
Rate ratio of events %0-2 i
vs tiotropium 5ug <
Mean (SE) 0.93 (0.036) 0.0 - ;
99% ClI 0.85,1.02 Tiotropium Tiotropium/olodaterol
p-value? 0.0498

A INegative binomial model, adjusted for treatment exposure.

A “The primary endpoint of annualized rate of moderate and severe COPD exacerbations during the actual treatment periodensdsmsow
significance at p<0.01 to establish a high degree of evidence with a single trial.

Calverley et al. Lancet Respir Med 2018 Published Online March 28, 2018 http://dx.doi.org/10.1016/S2213-
2600(18)30102-4; BI DYNAGITO® study results, data on file. 41
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Stable COPD :

Pharmacological
treatment

Group D

In some patients, initial therapy with 55
LABA/ICS may be the first choice; T ey
this treatment has the greatest 2 | leading ' CAT > 10 |

likelihood of reducing exacerbations  admission | -"oSm
I n patients with [gEp EAVAG:

300 cell/ml. LABA/ICS may be first LAMA + LABA* or

' ' ' ' ICS + LABA**
ChOICe In COPD patlents Wlth a *Consider if highly symptomatic (e.g. CAT > 20)
h|Story Of aSthma **Consider if eos > 300

ICS may cause side effect such as
pneumonia, so should be used as
Initial therapy only after the
possible clinical benefits versus
risk have been considered

© 2022 Global Initiative for Chronic Obstructive Lung Disease



} FACTORS TO CONSIDER WHEN INITIATING ICS TREATMENT

Factors to consider when initiating ICS treatment in combination with one or two long-acting bronchodilators
(note the scenario is different when considering ICS withdrawal):

- STRONG SUPPORT - - CONSIDER USE - - AGAINST USE -

e History of hospitalization(s) * 1 moderate exacerbation of COPD » Repeated pneumonia events

for exacerbations of COPD# per year# « Blood eosinophils <100 cells/pL

e > 2 moderate exacerbations * Blood eosinophils = 100 to

* History of mycobacterial
of COPD per year# <300 cells/pL infection

* Blood eosinophils > 300 cells/uL

e History of, or concomitant, asthma

#despite appropriate long-acting bronchodilator maintenance therapy (see Table 3.4 and Figure 4.3 for recommendations);
*note that blood eosinophils should be seen as a continuum; quoted values represent approximate cut-points;

eosinophil counts are likely to fluctuate.

Reproduced with permission of the © ERS 2019: Furopean Respiratory Journal 52 (6) 1801219;

DOI: 10.1183/13993003.01219-2018 Published 13 December 2018

FIGURE 3.1

© 2022 Global Initiative for Chronic Obstructive Lung Disease




Interactions between corticosteroids
and LABAS

Corticosteroid b,-Agonist

" b,-Adrenoceptor
“ J
\

Anti-inflammatory effect Bronchodilatation

Glucocorticoid
receptor

Effect of LABAS on glucocorticoid receptors

Corticosteroids: b,-adrenoceptors

© P J Barnes



SFGlows the rate of decline of lung function
over 3 years (TORCH)

Placebo
SALM
FP

SFC

-39 mL/yr

-42 mL/yr
-42 mL/yr

55 mL/yr

I I

I |
24 48 72 96 120 156
Weeks

SFC versus placebo: 16 ml/year, p<0.001
Salmeterol versus placebo: 13 ml/year, p=0.003
FP versus placebo: 13 ml/year, p=0.003

1. Celli BR et al. Am J Respir Crit Care Med 2008; 178: 3321 338.



Correlation between blood eosinophil absolute cell counts and

expression as a percentage of white blood cells

The slope of the graph is used to calculate the eosinophil percentage from absolute cell counts

Slope = 0.0128 An absolute blood

eosinophil count of
150 cells/pL was equivalent
to 1.9% blood eosinophils,?!

N
o
1
0

Absolute cell count S
(cells/pL) Corresponding %

Blood eosinophil counts (%)

100 1.3 in line with studies that use
150 cells/pL or 2% as
10- — - cut-off values
150 1.9
175 2.2
200 2.6
0- “ | | | |

0 500 1,000 225 2:9
Blood eosinophil counts 230 e
(cells/uL) 300 3.8

In COPD patients with a prior history of exacerbations, a cut-point of 150 cells/puL

(comparable to O2%) has high s enassotiatediaitway f o
inflammation measured by sputum eosinophils?

Landis S, et al. COPD. 2018;15:177i 184 (Supplementary Appendix)



Observational studies show up to 72% of COPD patients

have bl ood eosi nophi | count s

Blood eosinophil counts
H o2 %

100 =
0150 dell s/

= 80 H
S
o
E 60 +
©
o
A 40 -
o
O 51

20 +

O = T T T . 1
ECLIPSEY BPCO French US NHANES® UK CPRD*
cohort?
(N =1,483) (N = 458) (N =948) (N =13,463)

* Blood eosinophil measurements in this study were based on >1 measurement. Patients were classified as either persistently above or persistently below threshold, or as fluctuating above and below the threshold.

1. Singh D, et al. Eur RespirJ. 2014;44:16971 1700; 2. Zysman M, et al. Int J Chron Obstruct Pulmon Dis. 2017;12:1819i 1824; 3. DiSantostefano RL, et al. Respir Med. 2016;112:881 96; 4. Landis S, et al. COPD. 2018;15:177i 184



Predicting Corticosteroid Response in Chronic Obstructive Pulmo

Disease Blood Eosinophils Gain Momentum

A : < >:

Intermediate Respond

Consider together with Hof exacerbation

(0[0) 300

Blood eosinophicountpul:?

Therelationshipbetween blood eosinophdountandthe effectof ICSn exacerbation preventiom COPD
SinghD;Americanournal of respiratory and critical caneedicine;2017;196;1098100




IMPACT: Blood eosinophil counts are a continuous variable associated with

exacerbation frequency and ICS response across a spectrum?

25
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Blood eosinophil counts (cells/pL)

These results are consistent with post hoc analyses of studies including FORWARD and INSPIRE,

and with the outcome of a pre-specified analysis of the TRINITY clinical trial?'®

BEC, blood eosinophil count, FF, fluticasone furoate; UMEC, umeclidinium; VI, vilanterol.

1. Pascoe S, et al. Lancet Respir Med. 2019;7:74571 756 (including Supplementary Appendix; 2. Pascoe S, et al. Lancet Respir Med. 2015;3:435- 442; 3. Siddiqui SH. Am J Respir Crit Care Med. 2015;192:523-525; 4. Pavord ID, et al.
Thorax. 2016;71:118i 125 (including Supplementary Appendix); 5. Vestbo J, et al. Lancet. 2017;389:19191 1929 (including Supplementary Appendix).



ICS use in COPD and risk of pneumc

} 23942 hospitalized for pneumonia
0 95 768 control subjects

Hospitalisation for pneumonia
associated with ICS use

Fluticasonex mMnnn x|3

Hospitalisation for pneumonia
associated with ICS use
followed by death within 30 days

Rate ratio [95% CI]







