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Neotepa Bpoyyoowunotoitika [LABA]

Drug Characteristics Latest developments Company working on
this strategy

Indacateral It behaves as a nearly full p.-agonist. It offers a fast Already been launched in Novartis, Basle,
onset of action and true 24-h bronchodilation. Large several countries Switzerland
Phase lll trials have demonstrated that indacaterol
150 and/or 300 pg once-daily is more effective than
formoterol or salmeterol, and at least as effective as
tiotropium. It is well tolerated, with a good overall
and cardiovascular safety profile.

Olodaterol It behaves as a nearly full Bz-agonist, but preserves the Phase Il Clinical data have Boehringer Ingelheim,
B2-AR signaling capacity even after long-term preincubation.  not been disclosed Ingelheim, Germany
It offers true 24-h bronchodilation. Initial Phase |l studies
provided proof of the 24-h
bronchodilation following 4 weeks once-daily administration.

Vilanterol It has a greater intrinsic efficacy than salmeterol and Phase Ill Published available data on ~ GlaxoSmithKline,
a greater potency than indacaterol and salbutamol. this compound are limited London, UK/Theravance,
It offers a fast onset of action and true 24-h bronchodilation. South San Francisco,
CA, USA
LAS100977  Preclinical studies indicates that it is 10 times more Phase Il Published available data on  Almirall Prodesfarma,
potent than salmeterol and similar to formoterol and this compound are limited Barcelona, Spain

indacateral, its onset of action is faster than salmeterol

and indacaterol, but slower than formoteral, and its duration
of action is longer than formoterol and salmeterol and
comparable to indacaterol.

PF610355 It is more effective and longer lasting than salmeterol. Phase |l Published available data on  Pfizer, New Yaork,
this compound are limited NY, USA
AZD3189 Pharmacological data have not been disclosed. Phase Il Clinical data have AstraZeneca,
not been disclosed Lund, Sweden

Matera MG et al Trends in Pharmacological Science2011



Drug

Ghycopyrronium
bromide (NVAZ23T)

Aclidinium bromide

GSKs73719

CHF5407

PF4522971

Trospium

RBEBx343E48F0

Neotepa Bpoyyoownotoitika [LAMA |

Characteristics

In wvitro it shows duration of action intermediate

between that produced by tiotropium and that

of ipratropium. Glycopyrronium 50 pg once-daily

is well tolerated and shows significant and
sustained 24-h bronchodilation.

Equivalency to ipratropium for speed of
onset and a longer duration of action,

but faster onset and shorter duration of
action than tiotropium has been documented
in human isolated bronchi. The partially
disappointing efficacy results of the
ACCLAIM/COPD trials question the
passibility that aclidinium is at least as
effective as tiotropium, but aclidinium

400 pg twice-daily provided bronchodilation
over 24 h that was comparable to

tiotropium 18 pg once-daihy.

Its long duration of action when administered
via inhalation in animal models supports

the potential for use as a once-daily
bronchodilator for COPD.

It is an antagonist as potent and long-acting
as tiotropium on human M3 recepiors,

but significantly short-acting on M2 receptors.
Its duration of action is similar to that

of totropium.

It has an offset profile superior to
ipratropium and shorter than tiotropiumm

at the M3 receptor in ligand binding
experiments. It exhibits an equivalent
duration of action profile to tiotropium.
Inhaled trospium is able to induce a fast
onset of bronchodilation within 15 min

after administration with an effect

that lasts 24 h.

It is a nowvel muscarinic receptor antagonist
from a distinct chemical class capable of
antagonizing muscarinic receptors with high
potency. It exhibits a long duration of action
and this effect is

supported by its pharmacokinetic property
of being retained in the lung. The compound
also exhibits a fast onset of action.

Latest
developments
Phase Il

Phase Il

Phase Il Clinical data
hawve not been disclosed

Clinical data have
not been disclosed

Clinical data hawve
not been disclosed

Phase Il Published available
data on this compound
are limited

Preclinical phase

Company working
on this strategy
MNowartis, Basle,
Switzeriand

Almirall Prodesfarma,
Barcelona, Spain

GlaxoSmithKline,
London, UK

Chiesi Farmaceutici,
Parma, Italy

Pfizer, NMew York,
NY, USA

Alkermes, Cambridge,
MA, USA

Ranbaxy Research Laboratories,
Gurgaon, India

Matera MG et al Trends in Pharmacological Science2011




Olodaterol & XAI
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Glycopyrronium bromide (NVA 237) XAIl
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Aclidinium Bromide 200 ug BID og XAI &l
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Indacaterol/glycopyrronium
bromide {OVA149)

Olodaterol/tiotropium

Vilanterol/GSK573719

Formoterol/aclidinium (LAS40464)
Formoterol/glycopy rronium

GSK961081

Indacaterol/mometasone (QOMF149)
Formoterol/mometasone (MFF258)
Formoterol/fluticasone propionate
Formoterol/ciclesonide

G5424020

2uvouaouoi

S

PBs-agonist/antimuscarinic agent combinations

Once-daily combination

more active than indacaterol

at supramaximal dosage
Once-daily combination
more active than
tiotropium alone
Once-daily combination

Twice-daily combination
Twice-daily combination

It is a single molecule
functioning as both an
antimuscarinic agent
and a Bzagonist.

Itis at least
equivalent to 50 pg
salmeterol b.i.d. plus
18 pg tiotropium w.id.

-agonist/inhaled corticosteroid combinations
I Vilanterol/fluticasone furoate Once-daily combination

Once-daily combination
Twice-daily combination
Twice-daily combination
Twice-daily combination

Prodrug of
desisobutrylciclesonide
and salmeterol

Phase Il

Phase lll Published available
data on this combination
are limited

Phase Il Clinical data
have not been disclosed
Phase |l Clinical data
have not been disclosed
Phase Il Clinical data
have not been disclosed
Phase Il Clinical data
have not been disclosed

Phase lIl Published available data
on this combination are limited
Clinical data have not

been disclosed

Phase lll Clinical data

have not been disclosed

Phase Il Published available data
on this combination are limited
Clinical data have not

been disclosed

Preclinical phase

Company working on
this strategy

Mowvartis, Basle, Switzerland

Boehringer Ingelheim,
Ingelheim, Germany

GlaxoSmithKline, London, UK

Almirall Prodesfarma,
Barcelona, Spain

Pearl Therapeutics,

Redwood City, CA, USA
GlaxoSmithKline,

London, UK/ Theravance,
South San Francisco, CA, USA

GlaxoSmithKline,
London, UK

Mowvartis, Basle, Switzerland

Merck & Co., Whitehouse Station,
MJ, USA

Mundipharma Besearch Limited,
Cambridge, UK

MNycomed, Zurich,

Switzerland

Gilead Sciences, Foster
City, CA, USA

Matera MG et al Trends in Pharmacological Science2011




Indacaterol &Glycopyrronium bromide (QVA 149)
oc XAIl

Excluded (n=65) -0O-QVA149 300/50 ug =8 Indacaterol 300 pg =IIndacaterol 600 pg —¥= Placebo
. Unacceptable past medical history/ Day 7
Assessed for eligibility (N=219) concomitant diagnosis (=6) 174
Unacceptable laboratory values (n=9)
Unacceptable test procedure results (n=12) el
Did not meet diagnostic/severity criteria (n=26) S
\ 4 Unacceptable use of excluded medications/ =
: _ therapies (n=1) & .,
Randomised {N=154) Subject withdrew consent (n=6) - ;P
1-2 L] L] ] L] L] L] L] L] Ll L] L] 1 1
Y 0 2 4 & 8 10 12 14 16 18 20 22 24
Received allocated intervention (n=153)° Time (h)
b 17 Day 1
v 1.6
. ) Adverse events (n=6) "
Discontinued intervention (n=19) Abnormal test procedure results (n=1) = 197
Unsatisfactory therapeutic effect (n=1) B
Subject withdrew consent (n=2) [ e ‘;
Subject's condition no longer required . 25
. study drug (n=1) :
Lost to follow-up (n=1) .
Completed (n=135) Protocol deviation (n=7) ’ O 2 4 6 B 10 42 14 16 18 20 20 24
%One patient was excluded from all analysis since the patient was randomised at period 1 but never received Time (h}
Study drug Data are least squares mean. QVA149 300/50 ug statistically superior (p<0.05) fo indacaterol 300 ug and
600 bg and Blacebo at all Esl-baseline time Eoinis

van Noord J A et al. Thorax 2010;65:1086-1091
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1577 Patients were screened

435 Were excluded
102 Had cardiac issues
59 Had FEV,:FVC >70%
47 Had FEV, >80%%
33 Were not willing to return
27 Had hearing deficit
27 Declined to participate
140 Had other reason

g

1142 Underwent randomization

Y

570 Were assigned to receive 572 Were assigned to receive
azithromycin placebo
12 Had no follow-up visit |-=—— 13 Had no follow-up visit
r Y
558 Were included in primary analysis 559 Were included in primary analysis

32 Withdrew 28 Withdrew

6 (196) Lost interest 1 (0.296) Lost interest

2 (0.396) Were unwilling to follow 3 (0.596) Were unwilling to follow

protocol protocol

3 (0.5%26) Had clinic-access issues 1 (0.29%6) Had clinic-access issues

6 (196) Had medical conditions LS - 3 (0.5) Moved out of area

2 (0.496) Withdrew consent 8 (0.296) Had medical conditions

9 (196) Had adverse event 1 (0.2%6) Withdrew consent

4 (0.726) Had other reason 4 (0.796) Had adverse event
13 (2.396) Were lost to follow-up 7 (1.3%) Had other reason
18 (3%%) Died 9 (1.696) Were lost to follow-up

20 (3.596) Died

Y

495 (89%%) Completed 12-month 502 (90%9%) Completed 12-month
or washout visit or washout visit
19 (3%6) Attended washout visit 16 (396) Attended washout visit
but not 12-month visit but not 12-month visit

Albert RK et al. N Engl J Med 2011;365:689-698
The NEW ENGLAND

JOURNALof MEDICINE
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B Azithromycin [l Placebo

P<0.001 by Poisson analysis
P=0.004 by negative binomial analysis
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Table 2. Effect of Treatment for Chronic Obstructive Pulmonary Disease (COPD) on Hospitalization Rates, Emergency Department
or Urgent Care Visits, and Unscheduled Office Visits.
Hazard Ratio
Event Azithromycin Placebo P Value* (95% Cl)y P Valuey
mean events/ mean events/
patient-yr patient-yr
no. of events (95% Cl) no. ofevents  (95% Cl)
Hospitalization for any 323 0.74 (0.60-0.89) 329 0.95 (0.76-1.18) 0.13 0.94 (0.76-1.15)  0.52
cause
Hospitalization related to 156 0.34 (0.26-0.43) 200 0.49 (0.31-0.67) 0.14 0.82 (0.64-1.07) 0.15
COPD
Emergency department or 199 0.43 (0.34-0.53) 257 0.48 (0.39-0.57) 0.47 0.81 (0.63-1.04)  0.09
urgent care visit
Unscheduled office visit 1202 2.46 (2.08-2.48) 1345 2.57 (2.21-2.60) 0.048  0.85 (0.74-0.98) 0.02
Intubations 11 0.02 (0.01-0.04) 16 0.04 (0.01-0.06) 0.23 0.79 (0.04-1.75)  0.56
*The P value is for the rate of events per patient-year.
1 The hazard ratio and P value are for the time to the first event in the azithromycin group as compared with the placebo group.

Albert RK et al. N Engl J Med 2011,365:689-698

The NEW ENGLAND

JOURNALof MEDICINE
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Section C. St. George Respiratory Questionnaire Scores

SGRQ Score” Azithromycin Placebo P value
N Mean £ SD N Mean £ SD

Enroliment 556 | 50.9+16.4 | 555 | 50.1 % 16.4 0.381
Six months 484 |47.7+£16.3 | 483 | 48.1 £ 16.4 0.657
Twelve months | 444 | 46.8+£16.7 | 453 | 48.0x 17.8 0.289
A enrollment - 484 | -25+£116 | 483 | -1.2+£10.5 0.076
six months
A enrollment - 444 | -2.8+£12.1 | 453 | -06x11.4 0.006
twelve months

Albert RK et al. N Engl J Med 2011;365:689-698

The NEW ENGLAND

JOURNALof MEDICINE
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Section 1. Subgroup analyses (total number performed = 22)
Unadjusted (1117) ——
Adjusted (1114)+ ——
VWomen (456) ———
Men (661) —
Age =65 (H28) S
Age =65 (589) ———s
GOLD 2 (292) .
GOLD 3 (451) <
GOLD 4 (370) » P -
Not on Os (455) ——
On Os (662) <>
Ex-smokers (870)* e
Smokers (246)* <>
Chronic bronchitis (625) —_—
No Chronic bronchitis (498) —_—
No ICS (252)* » P .
ICS (865)F ——
No LABAs (286)* PN
LABAs (831)* —
No LAMAsS (408)* » P .
LAMAS (FrO9)* .
No ICS, LAMAsS or LABAsS (589)* ———s
ICS + LAMAS + LABAs (528)* P
OI.2 OI.4 0.6 0.8 1 1.2 ‘1I.4 1I.6
Fawvors Azithromycin Fawvors Placebo
Hazard Ratio

Alpert RK et al. N Engl J Med 2011;365:689-698 me NEW ENGLAND

JOURNALof MEDICINE
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N Patients OR/HR/RR (95% Cl) [Ref)]

All-cause mortality _
High CVS risk (total) 19720 COPD F—a— 0.53  (0.43-0.65) [89]
Low CVS risk (total) 103004 COPD = 0.49  (0.41-0.58) [89]
Hospital cohort 418 Population }—i—>~ 099 (0.51-1.94) [90]
All-cause mortality 3371 PVD population ] 0.67 (0.52-0.86) [91]

Chest infection/exacerbation mortality 5
Following COPD exacerbation 854 COPD —a— 0.57  (0.38-0.87) [92]
Following pneumonia or influenza 76232 Population —a— 062  (043-0.91) [93]
Following COPD exacerbation 76232 COPD I = I 0.19  (0.08-0.47) [93]
Following pneumonia 11212 COPD —a— 0.51  (0.40-0.64) [94]
Following COPD exacerbation 185 COPD f = % 043  (0.18-0.99) [95]

Myocardial infarction 5
High CVS risk (total) 19720 COPD —a— 0.48  (0.39-0.59) [89]
Low CVS risk (total) 103004 COPD I—l—% 0.89  (0.64-1.26) [89]

Hospitalisation for COPD :
High CVS risk (total) 19720 COPD —a— 0.71 (0.56-0.90) [89]
Low CVS risk (total) 103004 COPD S 3 0.71 (0.64-0.77) [89]

| ung cancer :
Diagnosis of lung cancer 483733 Population HH 045  (0.42-0.48) [96]
Diagnosis of lung cancer 62842 Population = 0.70  (0.60-0.81) [97]
Diagnosis of lung cancer 30076 Population s 0.55 (0.41-0.74) [98]

LI BN RS I B LY BN ALY BN LI B RN N
0.1 02 03 04 06 1 13
Favours statin Favours no statin

Young RP et al Eur Respir Rev 2011
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604  p<0.01
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o

6 8 10
Follow-up (years)

o
N
=

Number at risk

Statins 980 681 512 356 235 153
No statins 330 236 124 65 43 23

van Gestel Y R B M et al. Thorax 2009:64:963-967

Copyright © BMJ Publishing Group Ltd & British Thoracic Society. All rights reserved.
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Survival (%)
<

No COPD/ statins

No COPD/ no statins
COPD/ statins

254 COPD!/ no statins
c | | | ] L | L
0 2 4 6 8 10
Number at risk Follow-up (years)
No COPD 1545 1223 1018 824 610 433
Mild COPD 476 348 224 154 106 55
Moderate COPD 961 667 505 345 229 145
Severe COPD 327 208 107 60 39 18

Nussbaumer-Ochsner Y , Rabe K F Chest 2011;139:165- 173

©2011 by American College of Chest Physicians
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H eappoakevtikn tpooooc oto topéa g XAIl etvar Eva
ONUOVTIKO PUa 6TOV EAEYYO TNG VOGOD.

@aiveton 011 oty enduevn 10etia Ba Kvprapycovy ot
LAMA & ultraLABA «ot ot T0avoi Guvovacoi Toug.

MoaokpoAideg kot otativeg : 'Etowuec?

H @oatwvotumikn otoyevon amoteAel faciko YopoKTNpIoTIKO
TV VEoV Oepaneidv pe katevbovven tnv eAsyuovy.



