Pro and Con debates:

A dual bronchodilator of LAMA & LABA
as a primary therapy for symptomatic
moderate COPD patients (L} o)
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Premise

There are no clinical trial or real life data

to guide us on whether to start with
bronchodilator monotherapy or dual treatment
in COPD patients with group ‘L}”
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Efficacy & Safety of monotherapy



Minimal clinically important difference

Endpoint MCID (Improvement)
Lung function:
Trough FEV1 100 ml
Dyspnea:
TDI total score 1 unit
Health status:
SGRQ total score 4 unit

Exercise capacity:
Endurance shuttle walking test ~ 45-85 sec

Jones PW et al. Am J Respir Crit Care Med 2014;189:250-5.



Using MCIDS to assess clinical efficacy

 Because a MCID is an average estimate,
It should be used as an indicative value rather than
an absolute cut-off point between benefit and no benefit

« An alternative approach to using means is to use
a responder analysis to identify the proportion of patients

who improve by more than the MCID

* “minimum worthwhile incremental advantage”

“Odds ratio”

Jones PW et al. Am J Respir Crit Care Med 2014;189:250-5.



Tiotropium vs Placebo: Trough FEV,
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Baternan 2010a 101 10y - A9 % 100100 8140, 13060
Baternan 2010b 141 (&) = Man 14100 179.24, 15276 ]
Bech 2006 % (I7) 1% TR00[ 4566, 11231 )
Brusasen 3003 130 (7} b 182 % 12000 [ 10438, 13371 )
Casaburi 2002 150 (14) - 45 % 15000 [ 17256, 17744 ]
Cran 2007 100 [0} — 1% 10000 [ S0ED, 13920 )
Cooper 2010 75 (I7) —_— 12% 7500 [ 7208, 13791 )
Coveli 2005 164 [37) - 07 % I1B400 [ | 11.48, 315651 ]
Dhusser 3006 130 (20} - 1% 130:00 [ B0ED, 15920 )
Fresman 2007 &0 (13) 17% E000[ 1452, 10508 )
Johansson 2008 119 [32) I 09 % 11900 5038, 1B1.72 ]
Magruesen 2008 96 (13) 7% FA00[ 5192, 14206 )
Miceia 2008 102 31} —_— 09 % 10200 4124, 16276 )
NCTOO 44314 0 (34) 1T 03 % 7000 [ 3276, 17276 )
Mizwoehner J005 100 (13} - 53 10000 [ 7452, 11548
Poverie 2007 190 (33) I 0l % 19000 [ 17.52, 36246
Sun 007 09 [54) I 03 % 20900 [ |16 31484
Tashkin 2008 107 (7} = 182 % I107:00 [ 9238, 13072 )
Tonnel 2006 104 [34) —_— 08 % 10400 [ 37.36, | TOE4 )
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Voshaar 2008 134 (19) s 5% 13400 9675, 17124 )
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Karner C, et al. Cochrane Database Syst Rev. 2014 Jul 21;7:CD009285.



Tiotropium vs Placebo: SGRQ
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Baternan 2010 19 (49 &+ e 190 [ -3BE, -194 ]
Baternan 20100 1a5 (59 = ISE% 465 [ 481, -24% ]
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Camabur 2002 144 ({92 —— dd A44 [ -5, -1.E4
Chan 2007 L7 {97} = A LTF [ -4.£9, 01B% ]
Cooper 2010 403 {15) B — 14% 403 [ 697, -10% ]
Tashkin 2008 1378 (1) L ITEH 136 [ -303, -154 ]
Tonred 2006 418 {137) —_— I4% L B[ -6ET, -1.6% ]
Werkinde 2004 &b (L7 _— Oe % LG50 -1318, 082 ]
Total (95% CI) * 100.0 % -2.89 [ -3.35, -2.44 )
Heterogeneity: Chit = T80, df = B (P = Q45); P =00% 2 89 ( 3 35 2 44)
Test for overall effect 7 = 1142 (P < 0.00000) ¢ ‘ ‘
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Karner C, et al. Cochrane Database Syst Rev. 2014 Jul 21;7:CD009285.



Tiotropium vs Placebo: SGRQ 2 4 units
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Karner C, et al. Cochrane Database Syst Rev. 2014 Jul 21;7:CD009285.
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Tiotropium (UPLIFT): GOLD Stage Il FEV,
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Tiotropium (UPLIFT): Adverse events

Table 4. Incidence Rate of Serious Adverse Events per 100 Patient-Years.*

Relative Risk for Tiotropium

Adverse Event Tiotropium (N =2986) Placebo [N =30086) vs. Placebo (95% CI)

Cardiac 3.56 4.21 0.84 (0.73-0.98)T
Angina 0.51 0.36 1.44 (0.91-2.28)
Atrial fibrillation 0.74 0.77 0.95 (0.68-1.33)
Cardiac failure 0.61 0.48 1.25 (0.84-1.87)
Congestive heart failure 0.29 0.48 0.59 {0.37-0.96)7
Coronary artery disease 0.21 0.37 0.58 (0.33-1.01)
Myocardial infarction 0.69 0.97 0.71 {0.52-0.99) T

Lower respiratory 11.32 13.47 0.84 (0.77-0.92)T
Bronchitis 0.37 0.31 1.20 (0.73-1.98)
COPD exacerbation 3.19 .70 0.84 (0.76-0.94)T
Dyspnea 0.38 0.62 0.61 {0.40-0.94)T
Pneumonia 3.28 346 0.95 (0.81-1.11)
Respiratory failure 0.90 1.31 0.69 (0.52-0.92)7

Tashkin DP et al. N Engl J Med 2008;359:1543-54.



Tiotropium (TIOSPIR): Risk of death

F COPD Exacerbation
Hazard Ratio (953 CI)

B Death during Follow-up
Hazard Ratio [95% CI)

0.84 0.96 1.09 0.93 008 1.03
. o SOt pomnmeee -1
Tiotropium Tiotropium

Respimat 5 pg
vs. Tiotropium
HandiHaler 18 pg

Tiotropium
Respimat 2.5 ug
vs. Tiotropium
HandiHaler 18 pg

I
0.75

_

1.0 1.

g ——————m e

5

[

Respimat Better HandiHaler Batter

Respimat 5 pg
vs. Tiotropium
HandiHaler 18 pg

1.02 1.07
et ]
Tiotropium

Respimat 2.5 pg
vs. Tiotropium
HandiHaler 18 ug

I T T T T T T 1
092 094 096 098 1.00 102 1.04 1.06 1.08

.

-

Respimat Better HandiHaler Better
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Indacaterol vs Placebo: Trough FEV,, SGRQ, TDI
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*Pooled analysis of data from 3 randomized, placebo-controlled studies

: tys. formoterol; ‘vs. salmeterol; 'vs. tiotropium; *vs. indacaterol 150 pg; *vs. indacaterol 300 pg.

Decramer M et al. Respir Med 2013;107:223-32.



Indacaterol vs Placebo: FEV;

Indacaters Placebo Mean Difference Mean Difference

Study or Sulgroup Mean [(L}] SO [iL}] Tetal Mean[{Li] SD [ILI] Total Weight I, Random, 35% CI1 [{L] IV, Ramdom, 95% CI1[J{Li]

AllDosages
Dahl 2000 300 ug) 1.45 023 389 13 025 371 7.5% 07 [0.14,0.20] —
Dahl 2000 (E00 ug) 1.43 0251 374 1.31 025 371 7.0% 017 [0.13.0.21] =
Donohue 2000 (150 ug) 1.48 029 389 1.28 021 376 55% 018 [0.14,0.22] T
Donohue 2010 (300 ug) 1.456 0295 389 1.28 021 3F8 55% 018 [0.14,0.22 —
Feldman 2010 {150 ug) 1.48 0255 201 1.35 021 189 3.8% 013 [0.08,0.18] =t
Kerwin 2011 (75 ug) 1.3 0158 149 1.26 0158 148 0% 0.12 [0.05,0.16] —
Ferwin 2011 5 (75 ug) 1.49 0193 145 1.35 0184 150 52% 0.14 [0.10,0.18] —
Kinoshita 201 2 (150 ug) 1.34 0251 109 117 0255 14 2.3% 017 [0.10,0.24) —
Kingshita 201 2 (300 ug) 137 0241 110 117 0255 104 2.4% 0.20 [0.13,0.27) =
Karmmann 2010 (150 ug) 1.45 0322 320 1.28 0338 316 3 8% 017 [0.12,0.22) —
Subtoral (95% Ch 2575 2505 50.0% 0.16 [0.15, 0.18] &

Heterogeneity: Taw’ =000; Ch#= 1068, df= 3(P=028); I"=17 %
Ted for overall effect 2=2049 (P <0.00001)

[ osage==150

Donohue 2010 (150 uwg) 146 0296 369 128 0291 376 55% 016 [0.14,0.22) r—t=
Feldman 2010 {150 ug) 148 0258 201 1385 0261 183 38% 0.13 [0.08,0.18] —
Kerwin 2011 (75 ug) 1.3 015 149 126 0158 148 70% 012 [0.38,0.16] P
Kerwin 2011a (75 ug) 149 0193 145 135 0184 150 52% 0.14 [0.10,0.18] ——
Kinoshita 201 2 (150 ug) 134 0251 109 117 0256 14 23% 017 [0.10,0.24) —
Kammann 201 0 (1580 ug) 1.45 0322 320 128 0338 316 38% 017 [0.12,0.22) —
Subtetal (95% Ch 1313 128  27.6% 0.15 [0.13, 0.17) P

Heterogen gity: Tau® =000; Chi*=630,df =5 (P=023) F=21%
Ted for overall effect 2= 1367 (P <0.00001)

D osage=150
Dahl 2000 G300 ug) i.4a 0237 389 13 025 3M 7.5% 047 [0.14,0.20) —_
Dahl 20010 00 ug) 1.48 0251 374 1.3 025 an T.0% 07 [0.13,0.21] e
Donohue 2070 (300 wg) 1.46 0295 389 1.28 02 376 5.5% 018 [0.14,0.22] ==
Kinoshita 201 2 (300 ug) 1.37 0.241 110 1.17 0255 1M 2.4% 0.20 .IB_D.E?}] e
Subtoral (95% Ch 1262 1222 22.4% 018 [0.15, 0.20 &

Heterogeneity: Taw® =000; Chif=0.75,df =3 (P=0.86) I*=0%
Tea for overall effect £=16.85 (P <0.00001)

Toval (35 % Clj 5150 5010 100.0% 016 [0.15, 0.17] L ]
Heterogengity: Taw® = 000; Chi#= 2176, df= 19 (P = 0.30); F=13% a5 0 8 o oo
TI: ; hm; ?I EI:EIEI:HH Eitﬂtizm:; Eigfsghﬂji :aﬂﬂ] m& EIIE ':I= 2 (P =020] F=373% 0-16 (O 1 5 _O. 17)'_Eh.lclur Placebo Favour Indacateral

Chung VCH, et al. PLoS ONE 8(8): e70784



Indacaterol: TDI

Study (Publication Indacaterol Adjusted mean Control Adjusted mean| Mean difference

Year) Comparison Group (n) (Standard error) Group (n) [(Standard error) (Standard error)

Outcome: TDI at 24™ week

To et al(2011) Indacateral 200ug vs Salmetersl 50ug 118 060 (0.222) 55 0.12 (0295} 048 (0369)

Outcome: TDI at 26™ week

Fornman et al (2010) Indacatersl 150ug vs. Placebo 297 203 (0.294) 272 1.04 (0.300) 0.99 (0420}

Denchue et al. (2010)  Indacateral 150ug ve. Salmeteral S0ug 297 203 (0.294) 2B9 2.02 (0.295) 0.01 [04156)
Indacateral 150ug vs. Placebo 343 2471 10.230) 309 1.40 (0.234) 1.01 (0.32B)
Indacateral 300ug vs. Placebo 353 2.58 (0.228) 309 1.40 (0.234) 1.18 (0335}
Indacaterol 150ug vs. Tiotropium 18ug 343 2471 10.230) 349 227 (0228} 0.14 (0324)
Indacateral 300ug vs. Tiotropium 18ug 353 258 (0.226) 349 227 (0.228) 031 (03.21)
Indacateral 150ug vs. Indacatercl 300ug 343 247 10.230) 353 258 (D226} —0.17 0322}

Outcome: TDI at 52" week

Dahl &t al {2010} Indacatersl 300ug vs. Placebo nrw 257 (0.219) 280 1.57 (0.230) 1.00 (0.318)
Indacateral 300ug vs. Formaoteral 12ug 317 257 (0.219) 300 2.28 (0.223) 0.29 (0.313)
Indacaters 500ug vs. Placebo 299 2.55 (0.222) 280 1.57 (0.230) 098 (03.20)
Indacateral 600ug vs. Formaotanal 12ug 299 255 (0223 200 2.28 (0.223) 0.27 (0.215)
Indacateral 300ug vs. Indacaters| 600ug 37 257 (0L.219) 299 255 (0.223) 0.02 (0312)

To, et al (2011) Indacateral 300ug vs Salmeteral 50ug 105 076 (0L227) 50 057 (02B9) 0.19 (D367)

Chung VCH, et al. PLoS ONE 8(8): e70784




Indacaterol: SGRQ

Study [Publication Indacatersl Adjusted mean Control Adjusted mﬂnjﬁ

Year) Comparison Group (n) (Standard error) Group (n) [(Standard error)| (Standard error)

Outcome: SGRQ at 26™ week

Kornmann et al (2010}  Indacatersd 150ug vs. Placebo 299 368 (1.04) 74 41.8 (1.07) —5.0 (1.49)
Indacateral 150ug wvs. arh 358 (1.04) 292 378 (1.05) —1.0 (1.48}
Salmeteral S0ug

Donchue et al (2010} Indacaterol 150ug vs. Placebo 345 370 (0.7R) 319 404 (0.79) =331}
Indacataral 200ug vs. Placebo 360 3B.0 (0.76) 319 404 (0.79) —2.4 (.10}
Indacatersd 150ug ws. Tiotropium 18ug 46 37.1 (0.7B) 357 394 (D.76) —23 (.09}
Indacateral 300ug vs. Tiotropium 18ug 350 3B.0 (0.76) 357 394 (0.76) =14 (1LO7)
Indacateral 150ug ws. Indacateral 300ug 346G 370 (078} 360 380 (0.76) —0.59 (1.09}

Outcome: SGRQ at 52™ week

Dahl et al. (2010} Indacaterol 300ug vs. Placebo 322 36.5 (0.B2) 280 413 (087} —4.8 (1.20}
Indacateral 300ug vs. Formoteral 12ug 322 365 [0.B2) 302 373 (0.B4) —D8 (117}
Indacatero G00ug vs. Placebo 305 366 (0.E3) 280 41.3 (0E7) —4.7 (1.20)
Indacaterol 600ug vs. Formotersl 12ug 305 36.6 (0LEZ) 302 373 (0.B4) —0.7 (1L18)
Indacateral 300ug vs. Indacateral G00ug 322 36.5 (0.B2) 305 366 (0.83) —0.1 (1L.17})

Chung VCH, et al. PLoS ONE 8(8): e70784




Indacaterol: Adverse events

Table & Deaths and serious (fatal and nonfatal) adverse events, with listing of most common serious adverse events (incidence = 0.005
per patient-year in indacaterol |50 g group), adjusted for length of time on treatment

IND 75 IND 150 IND 300 IND 600 FOR SLM TIO FBO
n =449 n=2611 n= 1157 n =547 n= 556 n= 895 n= 1214 n=1012
Total patient years 105.06 859.72 73697 39449 396.21 27493 35797 923.60
Dieaths (n) 0 4 2 | 4 | 4 14
Deeaths (n per patient year) 0 0.01 0 0 0.01 0 0.01 0.02
Serious adverse events (fatal 025 024 024 0.21 032 0.18 0.33 027
and nonfatal) (n per patient year)
Respiratory, thoracic and 0.07 0.05 0.09 0.04 0.12 0.06 0.06 0.09
mediastinal disorders (total)
COPD worsening 0.05 0.05 0.06 0.03 0.10 0.04 0.04 0.07
— leading to hospitalization 0.05 0.05 0.06 0.03 0.09 0.04 0.04 0.06
— in patients on IC5 0.05 007 0.08 0.03 0.09 0.05 0.04 0.08
—in patients not on ICS 0.05 003 0.04 0.04 0.11 0.03 0.04 0.05
Infections and infestations (total) 005 0.04 0.04 002 0.08 0.04 0.05 0.05
Pneumonia 0.02 001 0.01 0.01 0.02 0.01 0.02 0.01
Lower RTI 0 0.01 0 0.01 0.01 0.01 0 0.01
LIRTI bacterial 0.01 0.01 0 0 0.01 0.01 0 0.01
Cardiac disorders (total) 0.04 0.03 0.03 0.03 0.02 0.03 0.05 0.03
Angina pectoris 0.01 0.01 0 0 0 0 0 0
Acute myocardial infarction 0 0.01 0 0 0 0 0 1
Atrial fibrillation 0.01 0.01 0.01 0 0 0 001 0.01

Abbreviatdons: IND, indacaterol;, FOR, formoterol; 5LM, salmeterol; TIO, totropirn; PEO, placebo; COPD, chronic obstructove pulmonary disease; 1C5, inhaled
corticostercids; RT], respiratory tract infection; LIRTI, upper BTI; n, nurnber.

Donohue JF et al. Int J Chron Obstruct Pulmon Dis 2011:6:477-92.



Indacaterol (meta-analysis): Adverse events

Events Mo. of studies Event/Total Event/Total Combined Effect Heterogeneity
RR (95% Cl) P -value 1* (%)
Any dose
Any reported adversa avents 10 16732787 1595/2793 1.05 (1.00, 1.10) 005 1%%
Serious adwverse events B 120/1925 13211929 092 (073, 1.17) 052 0%
Upper respiratory tract infection 7 148/2254 1562269 096 (073, 1.27) 079 3%
Masopharyngitis 9 2B5/2576 2322588 1.22 (.01, 1.47) 004 15%
Cough 10 17B/2TRT 15277793 116 (091, 1.46) 022 14%
Indac@ateral =150 ug
Any reported adversa avents & 757/1393 7261394 1.04(0.97-1.12) 023 0%
Serious adwerse events & BGM1393 911394 096 (072-127) 076 0%
Upper respiratory tract infection 3 G5/860 48/B70 1.3500.94-1.95) LA L] 0%
Masopharyngitis 5 B5/1182 73189 1.24{0.80-1.91) 033 37
Cough [ FRM393 7171394 1090 74-1.61) 065 24%
Indac@teral =150 ug
Any adverse events 4 916/1394 B69/1399 1.05(0.96-1.15) 032 565
Serious adverse events 2 34/532 41/535 0.7 5(0.34-1.66) 047 307
Upper respiratory tract infection 4 B31394 10871399 Q7 70.59-1.02) o7 0%
Masopharyngitis 4 200,/1394 15971359 1.27(1.04-1.54) 0oz %%
Cough 4 100,/1394 B1/1399 1.23(0.90-1.68) 02a 16%

Chung VCH, et al. PLoS ONE 8(8): e70784



MMRC dyspnea scores in COPD with monotherapy
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mMRC dyspnoea scores

* Patients: FEV1/FVC < 0.70 (n=689)
regularly taking only one long-acting bronchodilator

Dransfield MT et al. Prim Care Respir J 2011;20:46-53.
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MMRC dyspnea scores in COPD GOLD 2 stage
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*UK primary care
total 24,957, GOLD B 4651, GOLD 2 stage 13557

Price D et al. Int J Chron Obstruct Pulmon Dis 2014;9:889-905.






Efficacy & Safety of
a dual bronchodilator



Novel LAMA/LABA fixed dose combinations for COPD

Combination Dosing Device Manufacturer
Glycopyrronium/ Once daily Breezhaler  Novartis

Indacaterol

Umeclldlnlum/ Once daily Ellipta GlaxsoSmithKline/Theravance
Vilanterol

Aclidinium/ Twice daily Genuair Almirall/Forest

Formoterol

Tiotropium/ Once daily Respimat Boehringer Ingelheim
Olodaterol y P J J
Glycopyrrolate/ Twice daily HFA MDI PearlTherapeutics/ AstraZeneca

Formoterol




Dual bronchodilator induced by LAMA/LABA FDC

Relaxation - Contraction

Bateman ED et al. Expert Rev Respir Med 2014;8:357-79.



UMEC/VI (3373): Trough FEV, on day 169

Mean change from baseline in trough FEV 1.2

250

-
i
=

—_—
ut

100 ml

LS mean (95% CI} change from baseline {ml)
=

i 28 5B B4 112 168 169
Day of study

M rizcebe B UMEC 625meg W) 25meg I UMEC/VI 62.5/25meg

Donohue JF et al. Respir Med 2013;1107:1538-46.



UMEC/VI (3373): TDI focal score at week 24

Mean Transition Dyspnoea Index (TDI) focal score!?

--MCID

1 unit

LS mean (895%
|

28 basl 168

Day ol sludy

__ B2.omc I
Wrache BUMEC B 25meg M UMECY) B2.525meg

Proportion of responders: odds ratio 1.6, 1.5, 2.0

Donohue JF et al. Respir Med 2013;1107:1538-46.



UMEC/VI (3373): SGRQ total score at week 24

-4 unit

LS mean (95% CI) change from baseline

28 a4 168
Day of study

&2.5m -
M Flacebo I UMEC g * By 25meo WUMECH 62.5025meg

Proportion of responders: odds ratio 1.6, 1.9, 2.0

Donohue JF et al. Respir Med 2013;1107:1538-46.
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LABA/LAMA FDC vs Placebo: Trough FEV,

300
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QVA149 UMEC/VI UMEC/VI UMEC/VI ACLI/FORM ACLI/FORM
SHINE 3373 4417 4418 ACLIFORM AUGMENT

*p<0.001



Trough FEV,
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LABA/LAMA FDC vs Monotherapy: Trough FEV,

1M

Lili

QVAl149 QVA1l49 UMEC/VI UMEC/VI UMEC/VI UMEC/VI UMEC/VI ACLI/FORMACLI/FORM TIO/OLOD TIO/OLOD

SHINE SPARK 3373 3360 3374 4417 4418

B LAMA ®LABA m Tiotropium

*Not statistically significant

ACLIFORM AUGMENT TONADO1l TONADO2



TDI

1.6

1.4

1.2

0.8

0.6

0.4

0.2

LABA/LAMA FDC vs Placebo: TDI

QVA149
SHINE

*p<0.001

QVA149
BLAZE

UMEC/VI
3373

ACLI/FORM ACLI/FORM

ACLIFORM

AUGMENT



TDI

LABA/LAMA FDC vs Monotherapy: TDI

0.6

*
0.5
* * *x % *

0.4

*
0.3 *

* * *
0.2 -
0.1 -
*
0 -
UMEC/VI UME

QVA149 QVA149 UMEC/VI ACLI/FORM ACLI/FORM
SHINE BLAZE 3373 3360 3374 ACLIFORM AUGMENT

B LAMA ®LABA = Tiotropium

*Not statistically significant



LABA/LAMA FDC vs Placebo: SGRQ

SGRQ

*p<0.001



SGRQ

LABA/LAMA FDC vs Monotherapy: SGRQ

RV AUC N\ ON/
*

W LAMA B LABA = Tiotropium

*Not statistically significant



IC at isotime (L)

QVA149 (BRIGHT): Inspiratory Capacity

0.18***

25 - 0.32%* 0.14**

|
24 +
2.3 -
2.2 -

B

Placebo QVA149 Tiotropium
n=74 110/50 pg q.d. 18 pg q.d.
n=77 n=82

Beeh KM et al. Respir Med 2014;108:584-92.



QVA149 (BRIGHT): Exercise endurance time

HPlacebo BEQVAT49 HETiotropium

Exercise endurance time (s)

n=ff n=7/7 n=82 =4 n=7/7 n=80

Day 1 Day 21

Beeh KM et al. Respir Med 2014;108:584-92.



Glycopyrronium (GLOW3): Exercise endurance time

W NVA237 50 pg
M Placebo 431" 88.9*
[10.90, 75.37] [44.71, 133.16]
550+

e 471, 1331

46-105 s
.--T ------- MCID

Exercise endurance time, seconds

Day 1 Day 21

*P<0.001

Beeh KM et al. Int J Chron Obstruct Pulmon Dis 2012;7:503-13.



UMEC/VI (4417, 4418). Exercise endurance time

250

- 200
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LS mean cramge 155 % L)) chare

=&

000 |

DB2114418
+ UMEC/NI 62.5/25mcg 69.4 sec (p=
i 0.003) increase over placebo
————
i © 69.4s (MCID: 45-85 s)
-
Day 2 Week B Week 12
Wislt
BPlacebc W UMEC/Y] &252Smeg  UMEC/Y] 113/22mecg
DB2114417
UMEC/VI 62 5/25mcg 21.9 sec
}j (p=NS) change from placebo
| 21.9 s (p=ns)
I
Doy 2 [r—— Week 12

WS

WPlacebc W UMECAI 55/22mcg I UMEC/YI 113/22mecg

While a valid estimation of the minimal important difference has yet to be establizhed, a change in perfiormance of 45-85 seconds is likely to be
perceived by patients following treatment.?

Maltais F et al. Ther Adv Respir Dis 2014;8169-81.



QVA149 (SPARK): Rate of moderate to severe COPD AE

Annual rate of moderate or
severe COPD exacerbations

1.00 -

0.95

0.90

0.85-

over 64 weeks

10% reduction, p=0.096 (secondary endpoint)
I

12% reduction, p=0.038 (primary endpoint)
I

QVA149 I Glycopyrronium I Open-label
110/50 pg q.d. 50 pg g.d. tiotropium 18 pg q.d.

Wedzicha JA et al. Lancet Respir Med 2013;1:199-209.



UMEC/VI (3360, 3374): Time to first exacerbation

Study 1 Study 2

Tiatropium Vilanterol 25 g ~ Umeclidinium ~ Umedlidinium ~ Tiotropium18pg  Umeclidinium  Umeclidinium  Umeclidinium

18pg(n=203)  (n=205) 125 pg plus 625 pgplus (n=21E) 125pg(n=222)  125pgplus 625 g plus
vilanterol 25pg  vilanterol 25 pg vilanterol 25pg  vilanterol 25 g
(n=208) (n=207) (n=215) (n=217)

Time to first on-treatment exacerbation (days)
HR (95%CI; p value)

Umedidinium125pgplus ~ 10(04t023;  06(03014; - " 11{06t023; 06(03t012
vilanterol 25 pg vs p=1-00) p=0-25) p=0-71) p=014)
monotherapy

Umeclidiniom 625 pgplus ~~ 12(05t026;  07({0-4t0lL; - - 19(10to36;  10(0-6t01E;
vilanterol 25 pg vs p=071) p=042) p=0-06) p=095)
monotherapy

Decramer M et al. Lancet Respir Med 2014;2:472-86.



Are these findings clinically relevant?

- Effect of dual bronchodilatation in FEV;:
not synergetic, less than additive

* Improvement in FEV;:
not necessarily translate into any
meaningful differences in patient-based outcomes

« a dual bronchodilators provides marginal clinical
benefits?

e using MCIDs or responder analysis to assess
clinical efficacy?



N l c E National Institute for
Health and Care Excellence
Evidence summary: new medicine

Chronic obstructive pulmonary disease:
umeclidinium/vilanterol combination inhaler
(Anoro Ellipta)

Published: 06 November 2014
Key points from the evidence

Summary

combination inhaler. However, the clinical relevance of these benefits is unclear. There is limited

evidence on patient-orientated outcomes such as shortness of breath, quality of life outcomes or

exacerbation rates.

T O TS DO OO T I iareT T T OO sTor T o Moo T s O T O s (T T3 ) VeI
its individual components, tiotropium monotherapy and placebo. Studies suggest that there are

benefits for forced expired volume in 1 second (FEV:) with the umeclidinium/vilanterol
combination inhaler. However, the clinical relevance of these benefits is unclear. There is limited
evidence on patient-orientated outcomes such as shortness of breath, quality of life outcomes or
exacerbation rates.



QVA149: Safety data

Title Patients Total AEs AEs leading Total SAEs Deaths CCV AEs CCV SAEs MACE
(n) to discontin (total)
uation of
study
QVA149 1076 593 (55.1) 37 (3.4) 59 (5.5 3(03) 19(18 6(0.6) 3 (0.3)
110/50 ug qg.d.
Placebo 345 NR NR NR NR 9 (2.6) 1(0.3) 0

Indacaterol 476 291 (61.1) 24 (5.0) 26 (5.5) 204 1225 4(0.8) 2 (04)
150 pg qg.d.

Glycopyrronium 473 290 (61.3) 14 (3.0) 2961 102 1430 6(3) 3 (0.6)
50 ug q.d.

Tiotropium 519 295 (56.8) 10 (1.9) 20139 3(0.6) 917 3 (0.6) 3 (0.6)
18 pg qg.d.

SFC 264 159 (60.2) 27 (10.2) 14 (53) 1(04) 6@23) 311 104
50/500 pg b.id.

Atrial
Fibrillation
/flutter
events

9 (0.8)

NR
7 (1.5)

10 (2.1)

7 (1.3)

7(2.7)

*Pooled 6-month safety data from SHINE, ILLUMINATE, ENLIGHTEN and ARISE studies

Banerji D et al. Clin Invest 2014;4:511-33.



UMEC/VI (3360,3374). Safety data

Study 1 Study 2
Tiotropium Vilanterod 25 pg  Umedidinium Umedidinium Tiotropium Umedidinium Umedidinium Umiechdinivm
18 pg (n=20%9) 125 g plus 625 pg plus 18 g 125 pg 125 g plus 62-5 pig plus
(n=208) vilamterol 25 pg  wvilanterol 25y (n=215) (n=2232) vilanterol 25 pg  wilantenol
(n=214) (n=212) [n=215) ILpg
(n=217)
On-treatment adverse events 82 (39%) 99 (47%) o (44%) 108 {51%) 126 {59%) 131 (59%) 133 (62%) 177 (59%)
Post- treatment adverse events 2 (<1%) 3(1%) 5 (2%) 6(3%) 3(1%) 2 {<1%) 8 (4%) 3(1%)
Dirug-refated advarsa events 7(3%) 12 (6%) o (4%) 11{5%) 16 (7%) 28 (13%) 17 (B%) 16 (7%)
Adverse events that led to 9 (4%} 10{5%) 15 (7%} 10 (5%) 115%) 17 (B%) 15 (7%) 20 %%)
discontinuation of study drog or
withdrawal from study*
On-treatment serious adverse 13 (6%) 15 (7%) 5 (2%) 7(3%) 9 (4%} 15 (7%) 15 (7%) 22(10%)
events
Post-treatment seniows adverse L] 1{«<1%) 2 [<1%) 2{<1%) 1] 1(<1%) 2 (<1%) 1{<1%)
events
On-traatment or post-treatment 0 1{<1%) ] 1(«1%) 2 («<1%) ] 1 (<1%) 1{<1%)

fatal adverse events

Decramer M et al.

Lancet Respir Med 2014;2:472-86.



LABA/LAMA FDC: Study durations

Drug Study Weeks Drug Study Weeks Drug Study Weeks
QVA149 SHINE 26 UMEC/VI 3373 24 ACLI/FOM ACLIFORM 24
SPARK 64 3360 24 AUGMENT 24
ILLUMINATE 64 3374 24
ENLIGHT 52 ZEP117115 24 TIO/OLOD TONADO1 52
ARISE 52 4417 12 TONAOD2 52
LANTERN 26 4418 12
BRIGHT 3
BLAZE 6
BEACON 4

Clinical trials for 6-12 months
— Long-term studies are required to explore the efficacy & safety






Optimization vs Maximization



Manage Stable COPD: Goals of Therapy

Relieve symptoms
Improve exercise tolerance
Improve health status

Prevent disease progression
Prevent and treat exacerbations
Reduce mortality

Reduce
Symptoms

Reduce
Risk

GOLD guideline 2015



Monotherapy vs a dual bronchodilator

Relieve symptoms
Improve exercise tolerance
Improve health status

Prevent disease progression
Prevent and treat exacerbations
Reduce mortality

Reduce
Symptoms?

- 97

GOLD guideline 2015



Monotherapy vs a dual bronchodilator

Mono Dual
Relieve symptoms o A
Improve exercise tolerance — o A
Improve health status o A

Prevent disease progression A ?

Prevent and treat exacerbations o A

Reduce mortality ? ?

GOLD guideline 2015



Optimization vs Maximization

FEV1 (% E AW =X]) Al =tolf & o &l £
0| Bt (CH) >9
Ee gded 3k
60% 2 Alst o5} > 1
0| At (7h) (L) 0~1
mMMRC 0~1 mMRC = 2
CAT < 10 CAT = 10

= A (MMRC & = CAT & =)

GOLD ZI2X|# 2014



Recommendation

« Montherapy should be the first choice
for maintenance treatment in stable COPD

A dual bronchodilator should be recommended
In patients who remain breathless or
symptomatic



Summary

 Increasing number of drugs for COPD
. Increases the number of therapeutic options
. makes the choice more complicated

* Further data on the efficacy and safety of
a dual bronchodilators are required before changes
In treatment recommendations can be considered
: hospitalization, exacerbation, mortality...

e Further studies should be designed to give necessary
evidence to the optimal sequence of monotherapy
and a dual bronchodilators
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Thank you for your attention



