A dual bronchodilator of LAMA & LABA
as a primary therapy for symptomatic

moderate COPD patients (Lt =)
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FEV, = 0% pred. and 0~1 aexacerbation/vear

FEV, < 60% pred. or
= 2 exacerbation/year

mMRC 0-1 or mMRC = 2 or or history of AE COPD*
CAT < 10 (=) CAT = 10 (LI=) related admission (L&)

Short-acting betaZ-agnoist as reguired

+ LAMA or
LAMA or LABA 24 M7 LABA or
|CS/ILABA

Short-acting beta2-

First choice agnoist as required

Add on therapy

LAMA + 24 A| 2
LABA,
ICS/LABA + LAMA

PDE4 inhibitorT

a8l 3-2, ¢k Al COPDE| 2fF THAIFIE,

*AE COPD: Acute exacerbation of COPD.

TOAMZH LABA H 3

TFEV: <50% EAlojSx|, pH7IE, ofsieeio| gl #A2.

LABA: Long Acting Bronchodilator, LAMA: Long Acting Muscarinic antagonist,
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Patients (%)

COPD patients’ top goal for current therapy
is to minimise symptoms’

‘Continuing to Confront COPD’- patients survey across 12 countries’

Which of the following is your top goal for your current therapy?
100 —

0 79% 5% /o 2% 10%
:;) : U % ol - - 49% :
: 9% 10% 6% 7% 6% : 9%

1% 5% 14% 5%

18% 15%
13%

13%

| -
Total UsS " Rro7| France
n=4343 n=1001 n=328

el

3 Germany  ltaly Spain K ' Russia Japan Korea
n=300  n=300 v e =5V n=305 n=303 n=301 n=300 n=300

B Keep symptoms ‘at bay’ or minimise symptoms M Improve normal activities Il Reduce frequency of coughing I Reduce breathlessness

Base: A REYUce frequency of bad episodes requiring extra medicine/hospitalisation M Reduce frequency of chest tightness
1. C2C selection for Anoro MedAffairs. GSK. Data on File.



Patient-reported COPD severity.
. Continuing to Confront COPD International Patient Survey

| r |

n=4,343 n=300 |
CAT score, mean (SD) 215(9.2) 242(7.7)
mMRC grade
0-1 53 52
=) 47 48

Total | US 'Mexico' Brazil'France'German;/ Italy 'Spain' UK | NL ‘Russia' Japan] SK ‘
n=4,343 n=1,001 n=328 n=300 n=300 n=300 n=302 n=303 n=305 n=303 n=301 n=300 §n=300

International Journal of COPD 2014:9 597-611



Moderate-to-severe dyspnoea (MRC = 3)
was reported by >40% of patients
diagnosed with COPD in primary care
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1. Mullerova et a/, 2014 PLoS One 9:e85540



Dyspnoea severity increased with increasing
severity of airflow
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Mullerova et al, 2014 PLoS One 9:e85540



Many patients continue to experience
breathlessness on mono-LABD therapy, usa n=10s4

Zero

One

post-BD FEV1 % predicted.

Two Three Four

mMRC dyspnoea scores

Primary Care Respiratory Journal (2011); 20(1): 46-53



COPD patients treated with ICS/LABA still
have moderate-to-severe dyspnoea

p-value across
Variable Total cohort  MRC grade (N=40,425) MRC grades
1 2 3 i 5
Medication, n (%)
ICS 10451 210) 1664 (192) 3454 (398) 5 2 % <0.001
LABA 4823 (9§) 532(134) 1508 (379) 0.169
ICS/LABA combination product | 25611(518) 2769 (133) 7169 (345 | 5912(285) 3923 (189 083(47) | <0001
LAMA 19374(392)  1610(103) 5100 (327) 4753 (304) 3324 (213 834(53)  <0.001
Theaphyllines 2976 (6.0) 7909 53334 675 6920304) 208(109) <0001
SABD 40270(815)  S130(156) 123110374 9009 (273) 5281 (16.0) 1218(3.7) <0001
Oral corticosteroid, long-term 3163 (64) 19886  S67(46)  60Q78  644(280) 254(11.0) <0001

treatment’

1. Mdullerova et a/, 2014 PLoS One 9:e85540
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The loss of lung function seems more
accelerated in the initial phases of COPD

190 15 — It is logical to look at the effects of
e treatment in the earlier stages.

©
2 80 A 40 mL/yr N
O h
©
@ A 47-79 mL/yr
Q.
e 50
- Stage |l
> A 56-59 mL/yr =R
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20 Stage IV

A <35 mLiyr
Years

Int J Chron Obstruct Pulmon Dis. 2012;7:95-9
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Mortality rates for COPD patients:
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The majority of respirologists would add a second bro

nchodilator to Symptomatic patients, The Delphi Primo survey,

Italy, n=208
Doctors were asked:

“In the follow-up, what measures do you use when a patient, alre
ady under treatment with a single bronchodilator, returns with pe
rsistent symptoms?”

a. I increase dosage of the bronchodilator_ 14.43%

*I add another bronchodilator_ 51.24%
c. I add an inhaled steroid_ 26.87%

d.1 add theophylline- 7:46%
0 20 40 60 80 100 120

Number of respondents

Cazzola et al. Pulm Pharmacol Ther. 2013 Apr;26(2):218-28
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The majority of respirologists thought the use of

bronchodilators is effective in the prevention of exacerbations,
The Delphi Primo survey, Italy, n=208

Doctors were asked:
Do you think the use of bronchodilators is effective in
the prevention of exacerbations?

complete agreement

9

g 77.5%, yes

7/

6

5 - VS.

4 -

3

2

1 22.5%

0 total disagreement
0% 5% 10% 15% 20% 25%

Pulm Pharmacol Ther. 2013 Apr;26(2):218-28
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Currently free combination(LABD) is utilized much less frequently than LAMA
monotherapy (tiotropium), LABA/ICS combinations, and the triple
combination of LAMA +LABA/ICS in clinical practice

Mean monthly patient volume®

Regimen Total COPD COPD only COPD + asthma
Tiotropium monotherapy 310423 279530 30,893
ICS/LABA 451,019 360,760 90,259
LABA + LAMA 5,888 5479 410
Tiotropium + ICS/LABA 193,137 170,063 23,074

aData from IMS Health, LifeLink solutions, calculated from US CMS-1500
medical claims and NCPDP prescription claims during period May
2011-April 2012.

Tashkin and Ferguson Respir Res. 2013; 14(1): 49.
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Prescribed medicine related with COPD, %
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Chung et al. BMC Pulmonary Medicine 2014, 14:27




I\/Ioderate and severe exacerbations
trial

Mean number of exacer gatlons/year

12% reduction

1.2 1.13

1- 0.97* 0.93*

0.85*tt

0.8
0.6 1
0.4
0.2

0 .

Placebo SALM SALM/FP
Treatment

*p < 0.001 vs placebo; Tp = 0.002 vs SALM; *p = 0.024 vs FP
25% reduction N Engl J Med.
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The use of ICS is associated with an excess risk of
pneumonia hospitalization

. i
No use in past year A A patients with
(reference) i 153 1.70 pneumonia
I ~ who died <30
Current use (last 60 days) E HH days of
I hospitalization
Low ICS dose * i A
| 1.63
Medium ICS dose : HEH
| 178  2.25
High ICS dose®* : @ —
|
) T III T ]
0 1 2 3

Adjusted rate ratio of hospitalisation for pneumonia

Al
<

Flut|g:asone 500 HY Prim Care Respir J 2013; 22(1): 92-100

+ Fluticasone>1000 ug adapted from AJRCCM 2007:176(2):162-166
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 Benefits must be balanced against risks

 For breathless subjects at low risk of exacerbations optimal
bronchodilation manages symptoms whilst minimizing risks of

treatment related side effects
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Dual bronchodilation may offer
enhanced efficacy

 "Bronchodilator medications are central to symptom
management in COPD"

« “Combining bronchodilators of different
pharmacological classes may improve efficacy and
decrease the risk of adverse effects compared to
increasing the dose of a single bronchodilator.”

« The current GOLD strategy recommends adding a
second bronchodilator to therapy in stable COPD
In order to optimize the symptom benefit for
patients

GOLD 2014
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Antimuscarinic and [3,-agonist bronchodilators
affect different airways in the lung

3-adrenoreceptor
> The density is higher in
lung tissues

> B-agonists are relatively
more effective in the di
stal airways

45 muscarinic receptor

Proc Am Thorac Soc. 2004;1(4):345-51
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Targeting two bronchodilatory pathways
may also address daily variations In
symptoms

sympathetic

"i"' nerve

J (excitement,/

active
phase

concentration)

parasympathetic recovery
(* nerve phase
(relaxing)

Circulation. 1990 Feb;81(2):537-47.
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B,-agonists may amplify smooth muscle relaxation induced
by antimuscarinics by reducing aceytlcholine release from
cholinergic nerve endings

2. Stimulation of smooth ) inhibiion |

Bo-agonist . scle relaxation by inhibi
™ of ACh release ‘§ Neuronal activity
— Cholinergic
B,-receptor nerve ending
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ACh = aceéylcholine 1. Cazzola et al. Arch Bronconeumol 2005
KR150331163 2. Cazzola M and Matera MG. Drug Discov Today: Ther Strateg 2006

Airway smooth
muscle




Additional Bronchodilatation

Formoterol (10ug b.i.d) mono- and combination therapy with
tiotropium(18 ug o.d) in patients with COPD: A 6-month study, n=847
(mean FEV1 52% predicted; FEV1/FVC 53%

After 24 weeks

1.9- b

formoterol (O),
tiotropium (A),
tiotropium
+formoterol (M)
or placebo (X).

+p < 0.05 vs.tiotropium,

1.6 - §p < 0.05 vs. formoterol

Least squares mean FEV; (L)

—k
n
]

1.4

0 5 minutes 2 hours 3 hours

Time post-dose
. Medicine (2008) 102, 1511e1520



Indacaterol plus tiotropium improved
trough FEV; vs tiotropium alone

* Difference between treatments (indacaterol 150 pg q.d. plus tiotropium 18 pg
g.d. vs tiotropium 18 pg q.d.) in trough at Week 12

Trough FEV; treatment
difference vs tiotropium (mL, 95% CI)

**k0 < 0,001

160 =

140 —

120 =

100 —

80 =

60 —

40 -

Trough FEV,

*k*

*k*

4 ® INTRUST 1
¢ INTRUST 2

Mahler et al. Thorax 2012;67(9):781-8



Drugs for stable COPD

LAMA
Tiotropium™*
Aclidinium™®

Glycopyrronium™

LABA
Salmeterol*
Formoterol*

Indacaterol® Umeclidinium* ﬁ
Arformoterol |
Olodaterol =
Vilanterol LAMA/LABA FDC j
Abediterol Glycopyrronium/Indacaterol QvA149)
Milveterol Umeclidinium/Vilanterol*
Carmoterol Tiotropium/Olodaterol rol

terol

Aclidinium/Formoterol

J. IVIEU. _IICII £ULlDO Feb 9



Effects of dual bronchodilation on

lung function

33



SHINE

QVA149 significantly improved mean trough FEV,

at Week 26 (primary endpoint), Pivotal safety and efficacy study (USA, EU,
Latin America, Asia) 2,144 COPD patients randomized; 2,135 full analysis set, >80%FEV,>30%

Trough FEV; (L)

A=200 mL, p<0.001

A=80 mL, p<0.001

A=90 mL, p<0.001

1.50 = ' A=70 mL, p<0.001
A=130 mL, p<0.001
145 - ! A=120 mL, p<0.001
’ I
A=130 mL, p<0.001
[
1.40 =
1.35 =
1.30 =
1.25 =
1204 : 1.36 145
0 —
Placebo Open-label  Glycopyrronium  Indacaterol QVA149
tiotropium 50 ug q.d. 150 pg q.d. 110/50 pg q.d
18 ug q.d. Indacaterol/glycopyronium.

Data are least-squares mean £ standard error
FEV, = forced expiratory volume in 1 second; g.d. = once daily

KR1503311638

Bateman et al. Eur Respir J 201342(6):1484-94



A2304

QVA149 improved trough FEV, over 64 weeks vs glyco?f,’wy
rronium and open-label tiotropium, N=2224, FEV1<50%

« At all time points, QVA149 was superior to glycopyrronium and open-
label tiotropium (p<0.001)

1.10 - .
vs glycopyrronium
70 mL, p<0.001
1.05 = vs tiotropium
- 60 mL, p<0.001
o 1.00-
<
(@)
>
o
= 0.95-
®—e QVA149 110/50 ug g.d. n=729
=¥ Glycopyrronium 50 pg qg.d. n=740
0304 A—A Open-label tiotropium 18 ug q.d. n=737
0 T
1 1 1 1 1 1 1
Baseline 4 12 26 38 52 64
Week

Data are least-squares mean + standard error
FEV, = forced expiratory volume in 1 second; g.d. = once daily

KR1503311638 Wedzicha et al. Lancet Respir Med 2013



Umeclidinium/vilanterol vs. Tiotropium
Primary endpoint: Trough FEV, at day 169

Change from baseline in trough FEV, at day 169
250 -

ZEP117115! DB 21133602 DB21133742

200

150

LS mean change from baseline (ml)

n=451 n=454 n=203 n=207 n=215 n=217
120% relative increase' 74% relative increase? 40% relative increase?®

M 710 18mcg M UMEC/VI 62.5/25mcg

*Not statistically significant due to hierarchical testing

1. Maleki-Yazdi MR et al. Respir Med. 2014;108(12):1752-1760. 2. Decramer M et al. Lancet Respir Med. 2014;2(6):472-86



Umeclidinium/vilanterol vs. UMEC and VI
Primary endpoint: Trough FEV, at day 169

Change from baseline in trough FEV, at day 169

—~180 -

~160 -
. 52 ml
p<0.004

B

N B

o O
|

m baseline (m

95ml
p<0.001

=

o O O

o O O
| | |

N
o
|

|

LS mean change fro
S

PL UMEC 62.5 VI 25 UMEC/VI
62.5/25

Donohue et al Respir Med 2013; 107: 1538-1546



Aclidinium/Formoterol: change from baseline in 1-hour
morning post-dose FEV, at Week 24

300 -

250 +

200 +

150 -

100 -

post-dose FEV, (mL)

50 -

LS mean change from baseline in 1h

0=

-50 +

Placebo

ACLIFORM!

139***

125***

¥ v

¢ — DQQk*
Formoterol Aclidinium FDC
12 ug 400 ug  400/12 pg

300 =

250

200 +

150 -

100 -

Placebo

AUGMENT?

108*

Vv

83*

< P 284 xxxx

Formoterol Aclidinium FDC
12 pg 400 ug 400/12 ug

« FDC 400/12 pg significantly improves 1 hour morning post-dose FEV; vs placebo and
monotherapy components at Week 24

*p<0.05; **p<0.001; ****p<0.0001

1Singh et al. BMC Pulm Med 2014;14:178. doi:10.1186/1471-2466-14-178.

2D’Urzo et al. Respir Med 2014;15:123.



Aclidinium/Formoterol: co-primary endpoint: change
from baseline in morning pre-dose (trough) FEV, at

Week 24
100 -
- 80 -
—
[
=z 60 -
£
L3 40 A
SE
53 297
“a—)LL
25 07
g3
S 2 -20 -
c
S
E ‘40'
(7))
- 60 -
-80 < Placebo

ACLIFORM?

85**

26

Formoterol Aclidinium

12 ug

400 pg

v

FDC
400/12 g

100 =

80 +

60 +

40 -

20 -

-40 -

-60 =

-80

Placebo

AUGMENT?

45*

P 130+

Formoterol Aclidinium

12 ug

400 pg

FDC
400/12 pg

« FDC 400/12 pg significantly improves trough FEV, vs placebo and formoterol monotherapy at
Week 24

*p<0.05; **p<0.001; ****p<0.0001

1Singh et al. BMC Pulm Med 2014;14:178. doi:10.1186/1471-2466-14-178.

2D’Urzo et al. Respir Med 2014;15:123.
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VILLUMINATE

QVA149 significantly improved FEV; AUC,_;,1,
at Week 26 (primary endpoint) vs SFC. Fev, 80-30%

= <U.
18 - A=138 mL, p<0.0001

1.7 -
1.6 -
1.5 - -

~

0

SFC QVA149
500/50 ug b.i.d. 110/50 ug q.d.
Data are least-squares mean = standard error
AUC = area under the curve; b.i.d. = twice daily
FEV, = forced expiratory volume in 1 second; g.d. = once daily

SFC = salmeterol/fluticasone propionate Vogelmeier et al. Lancet Respir Med 2013
KR1503311638

FEV, AUC, 1,1, (L)

1\




Effects of dual bronchodilation on

COPD symptoms
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BILLUMINATE
QVA149 significantly improved TDI total score

vs ICS/LABA

M QVA149 B Fluticasone/salmeterol
110/50 pg g.d. 500/50 pg b.i.d.

3.0 - A=0.58, p=0.025 A=0.76, p=0.003

] o

2.5 A

1.5 -

Least squares mean (SE)
TDI total score

0.5 ~

0.0 -

Week 12 Week 26

Vogelmeier et al. Lancet Respir Med 2013
KR1503311638



SGRQ: Umec/VI vs. Tiotropium

1ZEP117115 DB21133602 DB21133742
n=451 n=454 n=203 n=207 n=215 n=217

ol ]
-12 L -2 1po|nts +0.75 ooints —0 17pomts

(0=0.006) (p=ns) (p=ns)

LS mean change from baseline (points)
&

M 70 18mcg M UMEC/VI 62.5/25mcg

References: 1. Maleki-Yazdi MR et al. Respir Med. 2014,108(12):1752-1760. 2. Decramer M et al. Lancet Respir Med. 2014,2(6):472-86



A2304

6
QVA149 significantly reduced daily use of rescue > PARK

medication vs glycopyrronium and tiotropium over 64 week

QVA149 Glycopyrronium Open-label tiotropium
110/50 pg q.d. | 50 ug q.d. | 18 ug q.d.

(puffs per day)
L
ul
|

—2.5 7 =-0.81, p<0.001 |
A=-0.76, p<0.001 |

Least squares mean (SE) change fro
m baseline in rescue medication use

Wedzicha et al. Lancet Respir Med 2013
KR1503311638
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N , YILLUMINATE
QVA149 significantly reduced daily use of

rescue medication vs LABA/ICS over 26 weeks

QVA149 Fluticasone/salmeterol
110/50 pg q.d. 500/50 pg b.i.d.

—2.32

(puffs per day)
L
ul
|

A=—0.39, p<0.05

Least squares mean (SE) change fro
m baseline in rescue medication use

Vogelmeier et al. Lancet Respir Med 2013
KR1503311638



Effect of UMEC/VI 62.5/25mcg on exercise endurance:

FEV1 >35% and <70% predicted

EET change from baseline at 3 hrs post-dose at Week 12, DBDB2114418

(]
£ 80
()]
(V)]
3 +44 45 +38.85
c 60
o
Y B UMEC/VI 62.5/25
(]
g) 40 ®m UMEC 62.5
g mVI 25
c 20 PL
(qv}
(]
S N=151
(il) O T 1
UMEC/VI 62.5/25 UMEC 62.5 VI 25 PL

baseline (312 sec)

A minimal clinically important difference (MCID) of 45-85 seconds
in response to a bronchodilator

Maltais F et al. Ther Adv Respir Dis. 2014 Dec;8(6):169-81



Effects of dual bronchodilation on

exacerbations
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QVA149 significantly reduced the rate of moderate or “ﬁﬁ SPARK
severe COPD exacerbations vs glycopyrronium over 64 weeks

= SPARK met its primary endpoint, demonstrating that QVA149 was superior to
glycopyrronium with regard to rate of moderate or severe COPD exacerbation

S

1.00 - 10% reduction, p=0.096 (secondary endpoint)

|

v . . |

o g 12% reduction, p=0.038 (primary endpoint)
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QVA149 ' Glycopyrronium I Open-label
110/50 pg q.d. 50 ug q.d. tiotropium 18 pg q.d.

KR1503311638 Wedzicha et al. Lancet Respir Med 2013
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Y LANTERN

QVA149 significantly reduced the rate of
moderate to severe COPD exacerbations vs. SFC

Figure 5. Kaplan-Meier plots of the time to first a) moderate or severe COPD

exacerbation; b) severe COPD exacerbation over 26 weeks of treatment

a) 40 QVA149
< SFC
'S~ 30
26
= ®
O
gL 20 HR 0.65
S S 952% Cl 0.44, 0.95
o x 10 e p=0.028
0 ] I 1 1 1
0 43 85 127 184
Patients with exacerbation (%) Days
QVA149 : 0(0.0%) 12 (3.3%) 20 {5.5%) 31 (8.6%) 43 (12.1%)
SFC : 0 (0.0%) 24 (6.6%) 38 (10.5%) 48 (13.4%) 67 (18.9%)
b)
20
=
= ._C, 15
2.9
=% 10
2.5
S8 HR 0.32
&% O ~ 95% C10.12, 0.88
¢ _ p=0.027
0 l H el
v 1 1 1 1
0 43 85 127 184
Patients with exacerbation (%) Days
QVA149: 0(0.0%) 1(0.3%) 3(0.8%) 5 (1.4%) 6 (1.7%)
SFC: 0 (0.0%) 8 (2.2%) 10 {2.8%) 11 (3.1%) 15 (4.2%)

Cl, confidence interval; HR, hazard ratio; SFC, salmeterol/fluticasone combination

KR1503311638 Zhong etal. ERS 2014



Umec/VI vs tiotropium
Time to first exacerbation

Time to first on-treatment COPD exacerbation Studies were not specifically
designed to evaluate
exacerbations

8 o

UMEC/VI showed a
significant delay in time
to first exacerbation
compared to tiotropium
4 in 1 study! [HR: 0.5
(95% CI: 0.3-1;
p=0.044)], but not in the
other 2 studies where
there was no signifiacnt
0 6 25 410 610 g‘o 160 12Jo 1z|10 1EI30 1é0 260 difference in time to
[t first exacerbations?.

Percentage of subjects with an exacebation

W10 18mcg M UMECVI S2'5/25m

References: 1. Maleki-Yazdi MR et al. Respir Med. 2014;108(12):1752-1760 2. Decramer M et al. Lancet Respir Med. 2014;2(6):472-86



Umec/VI vs Umec and VI
Time to first exacerbation

14 —

12 —

o
|

Subjects with an exacebation (%)

UMEC/VI reduced the risk of a COPD
exacerbation by 20% with umeclidinium
(HR 0.8, p=0.391); and by 30% compared
with vilanterol (HR 0.7, p=0.121)!

Studies were not
specifically designed to
evaluate exacerbations

M Placebo

100 120
Time to Event (days)

B UMEC/VI 62.5/25mcg

140 180 200 220

B UMEC 625mcg M VI 25mcg

1. Anoro Ellipta SmPC, April 2014. 2. Donohue et al Respir Med 2013; 107: 1538-1546 :



A Moderate or Severe COPD Exacerbation

(WISDOM) trial

. withdrawal of ICS in
COPD patients
. receiving dual

54

1.0 Hazard ratio, 1.06 (9524 Cl, 0.94—1.19)
0o P=0.35 by Wald' s chi-square test
0.8 —
= 0.7 —
=
= 0.6 —
=4
o
0.5 —
= 1GC withdrawal B i
= 0.4 IGC
= o continuation
“tn 0.3 — e
Ll
0.2 -
0.1 o
0.0 T T T T T T T T
(8] (5] 12 13 24 30 36 42 43
Weeks to Event
MNo. at Risk
1GC continuation 1243 1059 927 827 763 694 &46 615 581
1G C withdrawal 1242 1090 965 825 740 683 546 c07 570

19 bronchodilation met

C Severe COPD Exacerbation

the inferiority margin
(HR 1.20), hazard
ratio 1.06.

1
54

20

1.0+ Hazard ratio, 1.20 (952& CI, 0.983—1.48)
oo P=0.08 by Wald's chi-square test
0.8
= 0.7 —
=
- 0.6 -
e
= o.5 |
-
=2
(3] 0.4 —
E
R 0.3
Ll
0.2+ 1GC withdrawal
0.1+ e TG C continuation
D'D T T T T T T T T
O o 12 13 24 30 36 42 43
Weeks to Event
MNo. at Risk
1GC continuation 1243 1180 1117 1066 1026 993 957 928 295
1GC withdrawal 1242 1189 1119 1044 986 941 b= 229 2863

25

N Engl J Med. 2014 Oct 2:371(14):1285-94



http://www.ncbi.nlm.nih.gov/pubmed/?term=NEJM+2014+371+1285

Safety data of Dual bronchodilator




Dual bronchodilator VS Monotherapy

Glycopyronium
Indacaterol
Umeclidinium
Vilanterol
Aclidinium
Formoterol
Tiotropium
olodaterol

glycopyronium/indacaterol
umeclidinium/vilanterol
aclidinium/formoterol

Tiotropium/olodaterol

|
—

Similar safety profile without an increase in AEs




Compliance and costs

Two drugs in one inhaler



Inhaler mishandling remains common in real life
and is associated with reduced disease control

°Large observational study in 24
chest clinics in Italy

*(N=1664, 52% COPD, 42% asthma;
843 MDI, 1113 DPI) Percentage of observations of inhaler

technique according to some unscheduled
health-care resources use in the last year

Critical mistakes Hospital 1.47 0.001

12% for MDIs, admissions

35% for Diskus and HandiHaler Zmergtencyt . 1.62 0.0006
epariment VISITS

44% for Turbuhaler p, —
Antimicrobic 1.50 0.00004
courses,
Corticosteroid 1.54 0.00003
courses

Respir Med. 2011 Jun;105(6):930-8.


http://www.ncbi.nlm.nih.gov/pubmed/?term=respiratory+medicine+2011+105+930
http://www.ncbi.nlm.nih.gov/pubmed/?term=respiratory+medicine+2011+105+930
http://www.ncbi.nlm.nih.gov/pubmed/?term=respiratory+medicine+2011+105+930

Adherence by dosing class of first COPD treatment

from1999 to 2006, 55,076 COPD patients

Proportion of days covered at

12 months interval

50% 7 43%

A 5% point increase in PDC reduced in annual
cost (-$300.000/yr)

37% 5
40% - N
30% &0 s
30% - 23% & & ¢ @
20% - R0 &
0
10% - -
-0 1 0.2
0% - | | -1
QD BID TID QID -1.5 -
2 1.8
PDC is defined as the ratio of the days supply a givep 5 5 T
drug during the observation period to the total '
number of days in the observation period -3 -
-3.5 -
%

Toy EL et al. Respir Med. 2011 Mar;105(3):435-41.



http://www.ncbi.nlm.nih.gov/pubmed/?term=respiratory+medicine+2011+105+435
http://www.ncbi.nlm.nih.gov/pubmed/?term=respiratory+medicine+2011+105+435
http://www.ncbi.nlm.nih.gov/pubmed/?term=respiratory+medicine+2011+105+435
http://www.ncbi.nlm.nih.gov/pubmed/?term=respiratory+medicine+2011+105+435

Multiple-inhaler users experienced significantly more exacerbations

and had a higher risk of exacerbation than single-inhaler users
N=23,494 2004-2008

w= == Multiple-Inhaler Users Single-Inhaler Users

=

= 100 1 Number of

= ex‘ﬂ@;ﬁons 155+ 359 vs 1.03% 263 0,521 p<.0001**
= 90 -

L

=

=80 -

s 70

= 7 .

a1 Adjusted HR 1.40
% 60 p<.0001
Z 50 -

= 46.4% _ o =
e - -

= 40 - | , I

1E' : : - - - 36.50/0 —
€ 30 | 282%  _ - =T

= : : -

n- i

S 20 |

% 18.2% _

% 10 - _ ==

= o 1 9.9%

(=9

0 90 180 270 360

Number of Days Until First Exacerbation

Yu AP et al. Respir Med. 2011 Dec;105(12):1861-71



http://www.ncbi.nlm.nih.gov/pubmed/?term=Yu AP[Author]&cauthor=true&cauthor_uid=21807487
http://www.ncbi.nlm.nih.gov/pubmed/?term=respiratory+medicine+2011+105+1861
http://www.ncbi.nlm.nih.gov/pubmed/?term=respiratory+medicine+2011+105+1861
http://www.ncbi.nlm.nih.gov/pubmed/?term=respiratory+medicine+2011+105+1861

SUMMARY
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1. Patients with stable COPD on single LABD

- may still be breathless and suffer from exacerbations.

2. Dual Bronchodilator Therapy
® Combining different mechanisms of actions
- additive effects, increasing efficacy
(lung function, Sx., AE, vs. monotherapy)
® Convenience = improve compliance, reduce medical cost
® Reducing the dose of individual components
- reduced risk for side effects

- improve drug safety and tolerability

® May help avoid the inappropriate use of ICS in ‘L}" patients
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Conclusions
Which patients can be treated with dual bronchodilator, ‘Lt 7*?

v Drug naive patients (maximal bronchodilation)
v' LAMA or LABA monotherapy

v ICS/LABA
v ICS/LABA/LAMA triple therapy (if, ICS is not needed)

v' LABA, LAMA free combination (compliance 1)

« The trend is moving toward dual bronchodilator therapy (LAMA/LABA)
to achieve "maximal” bronchodilation

J. Med. Chem 2015 Feb 9
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