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K2 B 54 ZES o EUSSAYIUNIINE HYBCHIASE: WS, RIYE: U, TAR 1),

J12 EROA BUSRHYIBXSYHE MY 34 Y318 P mMRC 250 010l SEREI0| Riksls
A0l EURSHYBAN Er BUNSMHERLASHELAADIRSLHEI2NSH THE HYBICHZASE:
g, ADYE: Yy, E 2, 9)

LR #xf BURSNSBRIN EE EUNISAHE-NSNEUMARIKISAHERONEN EBS HYBCHEASE:
SS, AIYE: U, 2E )

LIZ SRjIN BLIRISNSERIN Ee SLRAMHERRBNS Hushe F0I 34 skE AL mMRC 2682
OlAte| BEREN| RASE 22 BUMSATLIAS} SUTISAHEFEH GRS AR RSN FEE
WSHCHRASE: US, AIYE: Y, E 5

‘T2 ERiol SURSNSBRIN E SAARTSSUERREHS HYSIAL| I0SLABA SIS Husict o
20| Sy glooz Hxje| MBES BNES TRl UBS MHHISE B2 ATIAE: 23 IAE 1)

T2 S0l BURSAEEEN T SUAINISLHIE 2SN EHE HuiLt CHLABA SEHE Aest= S
= 34 o312 FBEIL MMRC 257 0|Ale] SEDBI0| AISEls A9 BRI F4 ST of=9 2N LM 398
BRI JIEY| Of2f OHIS Watlo] MY & T BYURSHEBRINL ELIRISSHEFONSH(ELUAARIXIS
Nulek2xtr EE)S HalshriLt, ICS/LABA HEimol SANSNEBRINE Solstel H¥E + UCHIATE: WS,
AT 25 INE §).

- ICS/LABA SIBHI0] ELRSABTRINE FIIks 2 HYIS, ol B2 BAAID 24 o8iS B2 4+ UTHIAT
F 52, AT 28, 2E 8)

- PDE4{R|TH= FEV;0] FA CIEA(0] 50% DIRI0| 0 BHAI7|RIR| 2t ofatsziol ks Exlol A} MEIlo] £715t0f
A & URASE: S8, ADYE: U, E 10)

M 1=

COPD Az BiEE 24 945, 55 B9, kel A PP FH8 U, mgaﬁg I % 498 %ioﬂ
oJc} glelo] 9= AL °
4 o1, But dge] e
ook SAd B AP @
S e D R

S/l AAE B B8 7RAG At COPD Bel PETHE S8l Wil etk 1RA olslel
el 249 2ol o] ERH O COPD Bl S F 4 glo] o ol s/ BsHo R Bl FFEE e
ook FAolERe o] B2 R AMES F7HAZ W oheh FEV,S) O G HEIA Bl deiE
AR kAl ek, A 1970 28] o)l FAekE AN A FF FHAS A 5o] Eolxln
olsiest wee B9 sVl At ABFE B NEE SR,
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1. 7| 22|23

= O

- 7|HRIEYHE COPD X292 S4foly, 2t I 24E S& 1a{g I, S2UHE UM AIEEI 24 S42 ZF|
HME SUSRYVIAXBEHE AT HTE: S8 = 4
SURSLV|BXHINE TN ZATE: &3, diTE 28, D/E 2

- FEV10| HaoIEX(Q] 60% ol&fo, x| 1 Set 243t} 1
CAT 108 D|2tel Zo[gt S0 U= EXR=0I &xh) 228t Z2o
S5, dIsE 28, 2R 1),

- SUSRYY|IBREEH A § 2d ARE 6L mMRC 28| olae] SEEE0| A&EE 2R0s SURISY
SEEH E= SARISYHE2AEHE ASECHE/TE: Y3, 12k 38, 27 9).

- FEV10] H&0lZX]|2] 60% olafo|2 x|t 1 S¢F S4A=7t 15] 0[510|HA mMRC 2EH| ojatel SE2to|t CAT
10 ojate] S&0| US SRE(LE EX) SURISYHER2AISH (S UA4ARIKISYHER2AEHN Z8) = SRS
YSI2UME MEHIATE: {3, A28 Y, 2E 4).

‘LIz 2ol SeRISLEEEH e SURIEY HER2ASHE ASSE S0 24 YR8 25 mMRC 2¢H
olael SEEE0| REEE 4P SURSYSERIN L SURSYHER2ASH (S UAAIIXISYHER2AEH ZE)E
YEHZATE: H3, A1k 48, 27 9).

o, = ooy L

5
o SRS YV ZRSTEHE ARSI E TE:

=

=} =)

1) 294

durrlo g 7w Pare] 71AwE WsAAAN FEViS 339 17152 7k olE Ve gk weh,
weR22k8Al, A, vidzel ok o] oyl &3k, v B WE AN 4 glo) Z1#EAIEAE CoPD
2159 Faloln &7 4l H2Ag 58 12 u), FUHAIE 94 ARSRRAL A& B3] U Aol SEAETH
= A7 1BA A AM-S AR Sk S sl e, ate] A i FAelsle] Al =g FA
FEV19] &z} 7128 Aele} APdE 7idel] mgo] Btk S71% obd7kA] k. A-gARtel| wlet £a49 A&Ae
2 e, S8 2SS AY Zo)7] S8l e Al Z2 qrEH oz AMgeith FUSEA7IAAEAA ]
= U7l 4~ 613 A, FARGAMER22-8A1E oFAlol ulel 12417 Ei= 24A1%E o, FURISATE A
78%- 24A17F o kETl ASHEUE 3-1).

71#A B A= copDe] et el HelRths 7| =35 B3 E57|75 S7HAIRICE 71RAE Al HellA
3718 WEWE 58 /WIAAAM 2 2 5 29| 54 kg3 (dynamic hyperinflation)& Fo], 25 58S
IO, Ak FEVIQ) W AER £55ge] i ARS &3 = ok 71 BAEAE FEV, S
ZEo s gkuks PAS AuE u), % Sl wE Gt AjEes e ub oo B4 okE fakd
I it=

FYUHES AT AS okEo] EbH o AYEEE AR T w5o] wieA] dash’, AREd7]
(metered dose inhaler, MDDE AME3F7] FHE 7-Folls FUEZ7|(2F01A, spacer)7F =30] E 4 itk #2571
(dry powder inhaler, DP)7} #5710l ]3] AMgo] Helata Faxdo] o aiaolt), vlEete]A= 7140
Ha et fAder eshy) witel obg Al Azelle FAsA gen

1

)

o 19

e

)

2) HlEF-22 87
(1) 28714 Y B3k vk 2017 2812 AF5he] yclic AWPE F/MA7|3 S RF255E olaleict,
FUSIAER 22 84 FEV,o] A S N 5 glo] 34 8L 918 Ba A AT 5+ A FUS

iz ]
FAAAE AR AT ARSshe AR FUASAAAE A eR ARgshs Alo] oY Al B Al H

O -




E 3-1. RN AL JhSE SVI2X2EN 7 H MY

2| UM HIE2t0IXS SH A& AlZi(hour)

25 MH||El-2ZH2H| (SABA)
Salbutamol (albuterol) 100 p£g/dose, 200 dose/ea (MDI) 25 mg/25 mL/A 4~6
5 mg/mLvial
SUAAZRIESMHE-2EZH| (LABA)
Indacaterol 150 r2g/capsule 24
300 rg/capsule (DPI)
25 MaIZ2H| (SAMA)
Ipratropium bromide 250 pg/mL/1 mL/A 6~8
500 ££g/2 mL/A
R&MsZ2IH (LAMA)
Tiotropium 18 1£g/capsule, 30 capsule/ea (DPI), 24
2.5 1zg/dose (soft mist inhaler)

SABA: Short Acting Bronchodilator, LABA: Long Acting Bronchodilator, LAMA: Long Acting Muscarinic antagonist, MDI:
Metered Dose Inhaler, DPI: Dry Powder Inhaler,

i
3
o

Aot} FUAEG JHEL2Z-EAR o] X5 S SAolA 71802 udFe] FUSEJuE-2Z-EAE *}‘%

She AL T =3, Hzgo] Z)st —’F glo] BarskA] &=t} Formoterol @ Salmeterol S 7|53} 4t

AL AN TR FAE Mg A 2 YRS AIMER 249 Indacaterole T}
24A1ZE o A&E I FEV,, 32T A% 9 ko] A ZwolA foJ3k /i EHE 2T Indacaterol 712

tiotropiume|u 1Y 23] Fofdh= &AMl 221 eA9} vlwste] Bel Fakgo] Hlsate] ol ofAe] tiAIA=

ARge] 7Fsatet.

(2) RELIEIIM AB7HsSt SR/, MY L 82H(E 3-1 &)

O FY&EFAAA - salbutamol (albuterol)

@ FJAEAAA - indacaterol

(3) 238 w3 A=02 b Al wide] WAEE = a1, FHrdo] Sle Ao E AlRAgHe] o5k

ot o] AR JHgle] 28eFo 2 X8k eRlollA] M- (remor)o] WS 4= Qt), Egk ALF %ﬂ%ol ug%}

it olwAlE 3 ARgsHE 9ol o . QA onl WEkelA] gkort ok Fo] 3 Al Fud
SRS AP} ol F Qe RS Al AMgSHE 3 44U (tachyphylaxis) o] Y £ gl Hajgh=

2] AR A2 COPD FAtelld FYMER-22-8A] ARS-o] AFHES S7MZIvRE 7% gith

310

i rL -l>

FASIYE Zﬂ‘ﬂ towropiume FAekieh Q1gle] 7k, 24 9 el A 3RS AW sFABe] EHE
SPIAZITE, dltR. A7) ATtolA] 712 2 Fel totropiume 718R= Z10] H7)% AskEEE ARt EAE
giglon Aldy Qe ATAE FoluA] gk 2

(2) R2|U}oIM AR 7HsEt 2R, A ¥ .Q.EF(E 3-1 2%2)

O FY&FAAA - ipratropium bromide

-
@ FYAEAAA - tiotropium




E 32 gl UE iAo IS 0lXE 2AF W dEH HHE

Hl2Zel 828 Z7MFH0l =4S BeZel gats 240l = 29
=t Snl=:
SEHA| - SWEH KMALHEE(Pa0, <45 mmHg)
Rifampicin cTEM ME
Alcohol SMAEN

- 72F AslE

- Erythromycin

+ Quinolone EHAUF|

- Cimetidine

- Bjof2i2 Zie

(3) £A&: YT UAE A F7) niviska M w &=Fe] WPt Hol A oR hHshAl AeE 4 Qlch
d AzFolt}, vyt RuEd oy oy dAl= HWESHA| ¢t} Ipratropium AREA}] 749
grolut T4 Bhe 3231k St FEAH O 2 ipratropiumS ARSSHE - AT 9ES A SR
A7} Fas Y wEREA oA tiotropium 2FE-S Handihaler7} o Respimat £7]2 o481
73S FRFZAA | o3 Bakg o] Baglo] FF Hlal 7yt Dedh Aol ol wpaaE Algste] F¢
FFUAE AR A wd AF FEEE 54 SIS s 5 A

(1) 227|4 2 &3} g 2 2L non-selective phosphodiesterase HAAZ 7]|#=] 8 -8 9|df] A =&
3}, 71A AREs N AeEEs ST 2t ok et AEdEA 7S 9 UE ofAleke] A
zhgo] glon, 71dxed Ea} okl FY7IBAISA kg ARSE S gl AaolrInt AldE o8 AREIT,

FYAIGAER-22-g Ak e Aol FEVi SE2to] ofwiglA] 3REer”, At Hlodus Fafsis
B¢ wdotshe aAzlod A71s ] THAe HelA] st

(2) 228 ygdzide] 542 gojEdoln, A8 = WL T AV He 5497802 A 2 A
RS 2 ), dizk 2ol e 7hE b s Fas UeRd 5 3E) Sl itk FT EakA Sl

B2 o EE T, B, —1—-1:!7 E2g] Fol sledl, olEe FAEES 8 Wl Amsk el Wel= verd
T ek £ del ARSEE HIEM=A], ohhd S)3t deahgol Tk 3-2).

5) 7| 22| &3] 82 ¥ (combination bronchodilator therapy)

FAER22EA] T2 FUFEFUA T ogto g Fo] TAER ek SO FUwE22 gAY
A, FYuleR228A19 Hodd, FYdEAAe} v od T2 AR v AEe] ¥EaHe & 5
Mz te N7 871k 7 } = 7]%*]@*%@ W43 A9 F2a-S A9 vlssiAY 23518 F7) et
NBAGEE A AL F vk FYSEAMER 22 8AIe FUFFAAZ 007k He3HIS vl e
UER}A] eko A 7} QFZﬂE dEog *}-%*6‘}9;” 7851t FEV 9] 7ide] A, A& oz vt wek FYAE
AuEe}-22F8-A9} tiotropiumE 70| AR8-3H= 7 tiotropium ©H= ARE A|RT} FEV, 7} 382e+e] 7HA9) 449
A Pde BYAN, FAAEE aTAE Bl

o -



2. AH|R0|E

Lo

o ) )
AEBE FHE 7 UEAHTE: {5 ik o 2 6)

- ICS/LABA EtMi= = Mol vlsl mi7IS 2, 40 2 JjMol ZapXo|ct,

-mMMRC =2 CAT M=ot Akptelo| FEVi0| M&t 0ilZR|2| 60% O|THo|7{Lt X[t 14 St 23] ojA SAASTL U
RS Y2 oet o3t AU SRS SA) SURSHEERIM, SU24MLRISYHER2EER|, ICS/LABA =
S| ALSE LAIXIER AFEIC UHIZio| 2E0| gleBR Exio| Moot BAZS NEslo] AFS MEEICHZ
TE £3 A2 ZE, 2R ).

- SRS ERIM, SUAANLRISYHER-2EEN, ICS/LABA E8tH|Q] ARZO= E75t mMRC 2EH ojate] Sat
Of REEAL gdd=iyt wdsie 22 7122 0f2] RS Helslo| AISE = ACEATE: H8, dudk: 2

- H7I50] HAOIEA0 60%01 D[Bi0l ZP B4 BH, HyISH Mol W B, T4 st ULE ol EYasR0lS
2

2% §)

— .

- COPD #xjoi2| E2| % ZTAE|Z0|=0| &y|2} TS AIBS FASHA| LCHRISE: 52, ATYT: 28, IAE
9,

1) EYUAE|20|E(inhaled corticosteroid, ICS)

COPDOI FYFIZO= B AlAle] §uks B 9 QPR el el & QelA 9lA) oo} R A4 ok
A2 E02 43912 glon, COPDe] F4 Fe WA %l tid FlzHRelse) AR o ol
weh FYsElRol=AAe] B Fale Aajo] FubE 5 S5 (Overlap syndrome) 5 553 9 Ao
F4uolo} g,

H7)50] S 0%l Rkl B 24 34, AVlsT A A R, 54 ol AR s SYzER el
= ARES F7IE £ Qg AR @Rl FUaERlE A8E FXEhE T ofslEr|w v} FYUaEH R0
= Age ARET FEV.e] ASH9) FAE RIS Rager

FrHRolE Fo] A| RAEE o] aEslof st T ATE, d Bag], 3R] Yol == A #HHe
9]8lo] Z718t 2= I} Budesonide™, fluticasone™e] w9l FAE o] B3 ke SA7IA| 2l51A] o)

# 332 IellA ARE 7hedh 2E|Rol=7h 23HE COPD F9U-8 oFAlolt,

2) EYUAH|20| =9} 2| 7[R EHA[e] e QB(ICS and long acting bronchodilator combination)

WA (EUASAATZUA, FUAEIHER22H-8-A], FYULZE 2 0] )2 FEV; 0] 60% WIFH] A=A Fofa)

S u), T3}, H71s ko] Ae sk, 34 ofsle] HIEE A F it 5% o) COPD $AbollA
ICS/LABA EAI7} FUAG eI A D=2 50l vls) #7153 4o 25 A7 54 oskE Al
o8 1CS/LABA BRI tiotropium THEA| BRT S FTHS A7) T #7163 ko] A FAZARE FAot
32 a7 G, g FYsERol=S T3 B RS HHe) ¥ S/ 1Cy/1ABA B
A} FYARAITE A A 292 totropium THEXEET H715 ake] AL FRIAZSE Y, Jeid HE 2
&, APgEdlE Atol7} 919, FAdetste] Bak A= dyeitt thakete] FF o Be A7t dasi’,

3) AL AE|20|=(oral corticosteroid)

HAVEA] A713ke] ZATF2E| R o] Fof7}t COPDOl Zgo] vk A7 §ltt. BFA, COPD $xlellx g7zt A+
s 2o]EE Folshe 4% 2HlRols 2WFS Skl 3F P IR  ArFS, 1 o)) 2480 ot
ARHR) A AR Vs, T4 B9, G, B A 5 Aebe) 2w 2ol Rabgo] wAlE

Ao ot

ol

o

L

- O



w2br QP A COPD SEAfell7] A7-dl| 2ol == F38kA] et 22 S8 ARdde Bkl 3] A&
i ge Adge] §le Af ATsHRel=rE Had 5 glon, o] A Hage] §o= fAls|ok d.

3. Phosphodiesterase4 (PDE4) 2 A{|#||

- PDE4S{R|TH=: FEV;0] S4A CIZA(0] 50% DISIO[BiA| BHA7IRIX|oia ofshsizio] ois ERlol 2R} Meiemlo] £713t
of AR + UTATE: WS, ADYE: Y, 2HE 10),

1) 28711 Y =23

PDE4SAIARE AIZ W caMPe] 285 oJAste] &5 AvHE vehdh Roflumilaste AT 2H8-0] Q1= o]
PDEAAA] F A0 31715 ke e 719 @A} o A)et FEV,F} o] A 3PS AT, FEV;©]
AdalZA12] 50% nigtol WA vhd7I x| w3l Welo] gl SAlolM FAolEE TaarIar Y, ARSI
Al F7F A8k 75 ekl vlsl F7)s 7T FAdetste] HleE Sk AR ol s =0l =0}
F7F ARRRE Wl Stk Mg Sole AoR Huskgith

2) sag

1 ES RAEe A T 2ol Uy ok Azl 2o MR AFUAE B 2 kg Awolw
H]gk B2HBMI > 30) 04 ASHAE o] Bol & F 3lon AT Hsks 27 o7l ool s, g o
2 3749 oljel A%o] SR

4. 7|6} 22 3|2

CAIBRARRASE: £5, ANYE: 2, AE 19 HETE YUSASE WS, WILE oF, 2HE 122

== COPD ehxtofiA| HEsoF Bt

WE COPD Sl QEFAA WA HES DA COPD B0l ABFAA WAL glslo] Pag gwel
7N it Al Ao 31e] SAelN o EbEolr, QBT A wlolelat A vhd Fele) Aol
Uo7 wizel, o) vhedst WAL v 10~ 128e] A ARTFE WAL FAINZEARABY thitw
B3 oy mrh RaE

cg

¥ 3-8, Re|Ht0IM AL JKs8H ICSTE Z8tEl COPD X2 24|

o =L 24

Budesonide/Formoterol 160/4.5 g (DPI) 18] 1~2 dosesM 12! 23| E9|
320/9 g (DPI) 13| 1 doses™ 12 23| 59

Fluticasone/Salmeterol 250/50 g (DPI) 15| 1 doses™ 12 25| =¢!
500/50 «g (DPI) 13| 1 doses¥ 12 23| ¢
125/25 19 (MDI) 13| 2 doses™ 12 23| 59
250/25 129 (MDI) 13| 2 doses¥ 12 23| &€

DPI=dry powder inhaler, MDI=metered dose inhaler
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A
ATE A erythromycin, moxifloxacin, azithromycino] 913} MIEE 7haA7)= AHE B Qo®® o}z
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3) 110H.9.0H11|2|. go |_§|‘7*‘"

HALIAE A3l AL F7)% o] A= 9ot 34 eksle 1\3__1]:_% QB 7haa]Zlon e oksh)
BHEAS) JUS She Bl ARl ShARt olefd Edhe wiS- Ho} ke AMEEH e AREAE
i}, HOEEAR] Nacetyloysteineo | carbocysteinesh 2 obalis sk &3S 715, 9] 2elzol=AAlE
ARRBHA] = BtolA] BA okslE A AT S

4) ZsiiA|

713-& COPD Aol Btgh Z7gol At F-adt woldel 9jgkg i}’ whebd QFgAl copD EAolA] % ?SHXJH
AR AR AAEHA et 53] ZUIAE 55 S5 AAlske viekR dsiAle] AR TFsEh vste
afal, F5oleHAl ARgshe At ZhEs] Fofslof gF

5) gatetdA|
HEWALEY2 COPD $hAte] of Frol] W ke T A7 B2 daagA ofk=so] dr=Esied, 1 23

£ Aol COPD Biape] Artrdze ) U] Beturie Aado 2 BlaE B Jela, 2R
WaBF) oI B1BR TS WEAZ 037 7hs ke ofEAld A mheb) BREFEAIES) Niric
oxide, Angiotensin-converting enzyme inhibitors, calcium channel blockers, alpha-blockers)i= BaLE}A] =t} A
Yt A g ARE-E= "3 A A 84| (Endothelin receptor antagonist, PDES}A A, prostanoid analogs)®
copDe} g AFHuA} Xgel AWEHA Gt
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6) Ot

78T 3 AT wheke uhe- A%k COPD $ate] SE2TE HAATIET A3t QIARE, AZkeh odnkg-S g
2= 011;]_55’71 -75
T A .

5.7 ot 8AE o= 2|2(Ad 3-1, 3-2)

1) 7k BIRHFEV:0| YA0IZ212] 60% OIA40|3L, 2| 114 S0k F4ot517} 13| 0]50| A mMRC
0~ 1547 Afo|o] SEZ2t|Lt CAT 10 D|8ke] 0|3t S4b0| Ui B2
FASEANBALIA L) A9 Alse TAAID SEFEEE G2 R} glo] A Az AP,
oFE ARl BT mMRC 28] 03] S0l WAL FAClL MAISKE B3 FUSEIER24 8715k
SUSTIPEUR SPIel AV FUISYIRADTAS 82 30 /A2 B thios 29
© Q7 Ag) 7] whiel 7k el ol A= A= 4R ek
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2) L2 BRHFEV;0] HA0I2310] 60% 0|40|3 At 11 S0t

2517 O|Ate] SER20|LE CAT 10 0[4ke] ZM0| U= 82
FYASPIBAT A A8 D3t AR DA of OB Pole FAASANE 24 FU2AARIAS
AE22 A E3e FUASHSTAANL ek F obgel ke wme w9l dol ks B B4

53, ko) A g, B oI5 4 B T R Afolo] AHolh QIR AT SRbo] 12~ 2452 FriH o2 gol

‘geotstrt 18] 050 HA| mMRC

X 14 Sot
FEV, o5 31
0| ot (CH >2
60%
0l &t " (Lh 0~1
mMRC 0~1 mMRC > 2
CAT <10 CAT =10

= A (MMRC E= CAT &)
02! 31 COPD B8 BIHEA, FEV, al), 7k 91l 48, SAF A8 FEV; 60% 0[&jo|1 Rlct o 2tbt 913}

5 e, 54 gigi7iLt 3t ol
MMRC 0~1 (5 AT 847+ 10 0IBH9l A20lct, Lk 918 k2, S4 Algt. FEV; 60% O[&J0|T K|k sHof 243t eigioict

[ =1
St 20|, mMRC 2 0J4 (SE= CAT M7} 10 o|Ahel Z=0lct Clat: 98 == mMRC &2 CAT 9} Atatgio| FEV40|
.?,I_J%E yER A|°|. 0+2}7|. oloir 71_?.0“:}.

Yo oIEX2] 60% O|ZHo[AL K|k 13 Fot 23] ojd St AU 2 AR &

0, - N
FEV, > 60% pred. and 0~1 exacerbation/year FEZV - 60°é° pred/ o
= ti
mMMRC 0~1 or mMRC > 2 or exacerbation/year

or history of AE COPD*
CAT <10 (9t2) CAT = 10 (Lt32) related admission (Ct)

Short-acting beta2-agnoist as required

. LAMA or
First choice :gr?c:tisat“:atlsr]?e23ti?e>2d LAMA or LABA" 24 A2+ LABA or
ICS/LABA

Exacerbation or
mMRC > 2

Add on therapy LAMA + LABA

LAMA + 24A] 2
Exacerbation or LABA
mMRC = 2 ICS/LABA + LAMA

PDE4 inhibitor®

T8l 32, o™ Al COPDY| 2= CHAR|Z,

*AE COPD: Acute exacerbation of COPD,

T24A|Zt LABA Z3t

TFEV; <50% HMALO|ZR], DIMY|RL ot5i2{0] Q= EIRjR

LABA: Long Acting Bronchodilator, LAMA: Long Acting Muscarinic antagonist,
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- ofe] B7| 2912 COPDO| ZoI1Z R 4+ OS2 ofe| B722i0| M8 A0l 12 ORIESS Bix| 2ES
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1. 91824 A

COPDE A7} AYAZIE 91048 Uk o8 gloke e vhe- Fashth, FAE COPDE B4
T A B i Fad AYelolng FAs s Aol vhEAl A 2e Ansch F sl Al
SS] WA, ¢17] W sk sslok spel, oke] % A F7124E ol

At
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1) 82 28

2E Wgase] ARold whe by Fad axw Feld ok coPDa e Mol e A wA el
AaAe] Aol BAago] /s B $ESUS AN Bahort Aol vAIshe 714t 5 2 Ay
B B 5 AR BAMEE BN COPD olstel thek Bbel A W AN & ek gl dhet
EOE o A AEUEe APseY B8 . ol mase oJid AR, AR, 9% 2eag
9 EBHY EEABAE 5 OPDS] WE ARALE Tt ofe] Fo2 AWT 5 ek

(1) Bgo| SF Y M2k dge] 59, 982 Asb ke gl 3 oisag), A4S fAsked Bas
olgle] ofghe olslAE Aol S Fastch BATEE §4h Ahelel aFsk ol B Al At
41 2AgHolojol Pk, COPDE AR 1) o|Als} B A 258 hS Fasich ke B4sh BekaL
Gl ol T)ele] fAe] Bk} Felge] AL 21, 7} Bl UEARE AT, PAR solF
FYA AR A% AASES T A copDe] ek IF 99 R AR AT

(2) 82 DFQ| T4 4 T, COPDS] /1% Ans) Welel, Amel thet hE, SFTAS gl W,
SRS WK A7), A olstel thuld VIR 0 B ol B vk Fol copD wke] A aet Aol
(G 3-4).

BAage] Fel Thes] BEARE WENTE A0RRE AuE AT LEARE vhAAT A
S5 7|6 A7) AR AT DR FE2 oleld 4 qink A7k ARl ek Bk Auvt 8A)
QAR Fetol] COPDO theh EBAl o] eI, g9l % SIBAM olg-& FU & ggirke Bt et

ofe] 5 Felsh P AT Q) AR WS B8] YA, Q) ARE T Ao st AN U
S Qe A2 AET g A AZAF Jehel whol 1Y bl Al BFUS Sk e PFAE
2] gzo] AR 7HegEt ASHR) $EELI Folol o wahaolh

(3) 82 g m2 o] B E Rk COPD Ty Zeugle] wgu] Erke olmald ol vlgol ket Fvb
o} A|eluic} fol7} ek, Q1918 B ThFOR COPD BALE SFRe A9 Dol that A4, oke] AR, 2
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otsfoll that el Q1o EHE Bl kvl QoA ANTA S| e Eet
Hgai7l o, elefel Allg CoPDel tigh 4 ol FAle] B 1274eIcke] oJmMIEL FoThe
w37} Qo 37} vk Bad Aol

B F1e. COPDEAS] ALATHE WA 4 SLew, COPD FFE BAglo] A7l pos
ekl 1% R oM A 14 3 A <90 P A o
nRke 2 7R 97 SR fofst Al R EARE 38%, 5 A 10%). COPD #AjoflA] &< offof up&
COPD ## o|ghg3t ApgEo| thet Aolld TS AVse] Tt lgle] FEV, o] s gstrZict, wgt
Fole copD A3, COPD ot ¢lsh Y9E, COPDHH APFET} HA| APE-S 2/ 2T, o] Fak=
T 7R} A E Skl wet wslsit), 2eeg BE COPD $Ake] FdEe glelaA] 7d &4 (pack-years)
o7 71E3},

(2) 3 S2H: 7372782 COPD AL to = g o7l Sdte] wekEAollM St Uxdl izl anie] WE|
271 A7) FAETEC] BIT. AA7A od Fejo] Yzel thxeo] o Al e S REsi

TLEH YR dix afe] HIRHETE $A gle $dH AERG 1}7] FAETES Sl S7HAITIH, 8
7 g-2A WHAHE SA fle B4 AsH 3320, 5 dE TR 1,838 7] 58T EC] B3%eH
924 -.Zﬂ(buproplon nortriptyline)7Fe] ZpolE SIglth FoldE v SA1E A Qe 544 2Rt A7)
TARTEC] 1820 F2 AFS B

w3k S dE ‘4:”:/] A a7 7| AR A ] S AlEE AtollM Amadt FAEHA et
Sd FARNTEL XEwo| ERLM IR 4.0), FdFH U=E tix|aHH ko] WS A8s A5
I FARBHA] 2 tlzrre] sd FANTES IA] A7) EITHH LA FEE 4.19).

7z} 5l 7 et a-ER1Q1 bupropions: WHEE X g foks W tlxTeld A7) 98T ES AR
oA 15.7%, THZETOIA 9.0%=2 BT =E 1,748 2ol SLarodet”

Varenicline @ 4 3 2 nicotinic acetylcholine receptor®] FEZ-8A| 24, A=-F5E2] 50482 COPD A= o
o g AFolA] gloke] uisiA 127 BT EC] 42.3%2A 8.4u, 525 AFEO] 18.6%2A 4,00 =3I,

387k olgzle] ok Ago] s~10me] FAYTES 7HAE F 9T oHo] Aol S R = 9l

wzol v i gtk

g B ke seAl Hek A

@ AsK: WE gAolrl v 2 Ankc F9l Aele 23 7159,
@ ADVISE: & FolatlA Hasta sl 391 Axsich

@ ASSESS: RE 3hxle] Tl A& selsla o= A

@ ASSIST: 244, deaH, oW 55 Tdstd &
) ARRANGE: ZA7S 95] N&d oz dekrA|Zs golzr).

3) 7_~!O'IA1 °|o-|
2 Qgelr el wiA), °ﬂ7] 7k= o] =EE Fold COPD o] Fojeths AL ST A= gloh 2
Aol WA, 7k Tl ASHoR kIEE

4) ALy % ofe| 37|12
A1) 9 ofe] F710.906] eJ8 QOPDS] MASIRE A1) Slo) BEAA, Fatel wsh 9l Ajl sxze] Felr)
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Agelste] Aol TonE AF5d ofd] BES S Shed Gf
Hho] @ i Ag el Ues el kEHe & &l 22 A copD &4k FES et vike- a5t
W, Boel B, B710 ol He AT, BF AS B AN AE Fol tlol asih WA e
Hdoz o] nlole wix dg ARE Al Q71 SRR HiEATIE Aol Ed feldRE 1dit AReke B¢
SE7) B4 FEV 0 S ERTRS Hah 0, 291204 15700 7] My, sk e 715
2 A5 ABE Bk, 7] PMy, =9} FEV: 74 £%, FEVY/FVC, FEFs7s8 S383AI7F lo™, PMy,

B} 10 1 g/m’ 73 FEV, 9] RE THASEE O, FEFs75,0] SR HASEE 100 29 5 ivka Bustg”.

> [

2. S gE/2SAE2 =

- SAIR BSO olst UiRol ofFm ABEA ME| D|X/E O/ES Defslol COPD 0|y oY SHxel HSS
size At

- SEMEL M2 SUE AL, a2l EE SHAF|H, LUYENM UAH, FMHLl oIS EAIZIE o UCH

SEALE HH2 T A1, dre] Ae AT, DG AAH, AR FolE ST
g . ol Bae gAehr] Hste] FAE A5 COPD EAte] o8k 5ol HA3] thFolAA] ek
55 Aok, A AR ad, a5 22 AAMA W}, 5 o) Al e 5 ERsloRith oY
TAES M2 Bitoz Eo] flow, o] F 3 7Pk 348 Kol ofedte] 12E #e & 3l 1 s AH
A= Aol AvkAel WellA vyehd 4 k. & 3500 A” AR ZdE s Zlestint

A Age] e U, SJe) % A A7} hee, BE we] Esteols] uhzel 2t whel w8 7183
efstol Aaicy,

e tPY SR HEE ) e Aol

(1) 2552 Aef: ot el Foha 7l ol B} HABAARE gloprit Aol Hhe ol

fol
ool

o
K

jufl
0x
19
1
Hu
ike}
e
ok
o
T
fjo
09k
0=




7P W Z2O9E Adsls 89S ZIdshy] oyt

(2) EE2edr: o F AL adE VU 5 e A8 AdEsh=t] mMRC AES o}88 F 3o, mMRC
A e] sx2do] e ke FHE Ve ofHt

(3) 71 B: o Z=ade] 4§ 571 Fol7t 2 A= ks Ao Fasith

(4) 8 05 TP vIEA Y Bt Avks 71 flod, FAE A Z2adld 23 Aol
T Z2agd] Aok g,

2= olge LB Ao Aot Hej ks
A0 el F Bl Aelshael AR Sgstel HAF Ak F U D UL G BALA Lo| 1]
2 QAR AR B9 B AE Sgehs Piol Sk YER/IRE BeES) A AEoE el
ofsl e 6% BARA] s % o A AuE AT Bkt et o (st 258
e v she ASVE F 18], £BARE 190] 108 5%, 2F FEE AR 06014 He]
A9 % g Aige] FEsbA dhekt o] AR, S5 X2ude] /by A48 TRkl e Ttz g
ob4 A H7 gL BalZb FeiRl AREel 2Aste] AWHAOE 4~ 1077 AET glon] JRe] A5
it AP opy SEAR g fA5) 98 Z2age Aol I ehorl”, SEAT 2ol Folst
A 28 BAEN 55 208 A= 2718 B Qek ol 7] o] AFE AL ohiAw U BHATAN
Frgel AMEGN”. QY T2ade PASULES T k. AATA T BEAel LEAAE Q33
= RASIT Akt glort, e Fuel 52 3] ofeke Fu Aol AL TFD o) 27| g
BAolr] mgo] @ 5 otk PATULFN} thE THLBL bk Falol R Ao] 2 SN
Ol mgol Bt Hol Woht £EwUS PP Tad

(2) GYALEE: Gl COPD $ake] 24, A9l % ol F2 AgsH Fad adoln] IAET AABE BE
AL E 5 ol 3% CoPD BAE 3 25904 ASFAREMDSE AABAZ ([t free mass)o] B Aol
S1Ow), ALFAS Tt COPD B4 APE F7e] SUA 99 Aol waze] M3 £55Y F19)
B Qleke U% B} QA JFER Shirho st FRakA . COPD Bl BlEs e 2ol = o] LS
& AFE FHIIE ALRE Tl £55EE PR Bkt gk

(3) RS: Aol hrre] EFAT T2adole 3G a4t TgElo] dlort wk AAVE £F AT F Base
A Ehol) ofi= A slefshels HsHA e,

3) Wt} Z2f 23

SEAG Z2 o] Fefshs BE ke Al 2T} Fof Gl tis] EAske] dofzl afel Bl tis|A
Asleitt, R ole thee] Ulgo] EstEle 2lg AFsi)
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Al Hel] Z2getAt adEA olle ARESIA| ket WA Al ZRAlE A8 At o] EaHRA o] ARSIt Chronic
Respiratory Disease Questionnaire2} St. George Respiratory Questionnaire?-2- 57123 S22 9|3 53] 1H590]
7 AEE Fxte] APAEE Esks Hl o8 F Jom AAl Pdelx &Sl AR & it A EEE
BEX5R=] A2 o2 debilA] 4o 2 BEXE 4= 9l Medical Outcomes Study Short Form (SF36) 28 AEE
ol-ge < 3k

4) 2|2t SENER| = g

SEfetollr AlahEk 3 ol 6F%ke] A e EFABAERE COPD EAke] 9558 P FAT At
WAge Hastlet”, e Seldel od A ol EFAEA BT} o} BAskER] £E Aot e $-eh
2 Aol AU 12770] A SFABAR Pl AT ol B3 IAES 2F AT B o
ake] o] M EE AL B uskgoH®

3. A28 7|AE|

mjo
HI
ne
Rl

- HEHUENOIN FF NULEES SR HHSERN EXjolA (2 M2F0i(GIF 15MZ oldhE MEE
UK EAFE: S5, A A

1) &2 d

N FF AMALEFS e HAZEREA SAA ATIZE ARFGEE 15ARF o AESS
=9 £ b’ AvPkgwe thedt e oA Aes)
(1) kS ool AAIglo] TR (Pa0,)0] FH 2 55 mmHg o]3}o] ALt AT SFE(Sa0,)7} 88% o8k

() BRG] 55 mmbgsh 60 mmbg Aol A} ALTShEr sol @A AnEk, SR

© TREF, 52 AT EETEEE > 5500 Bole B¢

7o) AMEE WREA] QPR oA 3 SR 7 A RHEdte] Sk o Al SHEAARS) e AR
shol 7)xale] AR 99] 1ES WESA| Fahe SAkralM vk awe AR ek 2 i
A7k WS WA gl die] YIS E RS oA gFejdle H|wE] QhdskA|gE H]
S HAE 50 mmHg o) fAlstofof sttt 7|&e] ATt W2 T -5 AikhF EAlolA] nasal prong© 2
B 310] 2ag BESY iR nlaag 31%0] AaE FHePd o] Awme] AbaReke §AI8 4= rh”. o1y

= =
Al Akzgte] 70 mmHg ©13¢) SAfel M wld F Ae AradFo] AT 5 YA B Aae] B
glo] qral waget 5 QeH Y, deh 2Ao 8 adgd Aol F & Al FRHIEKe]; WE, ATselol
=AY AN Fopt dasich =3 vgrle SR8 e e A ANadFTE fEF 5 Y

2) 7|A8| B2

QY TEEZ COPD Fbeln] 1Al Z1A81e] Akgo] Zlska Sk, Fbell aEkialzo] Slole FjolA
APz sz A 8] W Aol FsSE”. o] He AEES PATIA 2ke] e P A7IA
= R e} COPDS} Y FATEEZ0] BHHE FolAs AL (CPAP) ARG o] B8} 919

Y mFo e ofso] e,
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-H7IB0| F2 Mol X EXjo|HAM AE M 2SSHO| K2 XM HENZLE2 ASKIR0| Hls) YEES
SIHARZIC

1) 422 =A=(lung volume reduction surgery, LVRS)

HeHFree AS 7222717] S8 He] dRES AAshs sedel Wl ow P4ue 38 5 F
2o 71AHQ ALAS FANA E o AR oR 370 Do ¢Es AR e FedEase 79
WS FAA 57§42 S773, FAtEE ez bl M oA A FAgo] A A<

S B’ ekEx|gske g dvIFe] F2 Al Y dle} AR 3 ke £55EL 19 dxjdlN e
Z0% e BELGA% vs. 30.7%0% NG, AgdEsEe AR F ﬁ% S5 ES B9l SAollA 4ol
A} 5582 FHE AR A2 T2 fIgitt ¢4, FEV,0 ] o|&x]¢] 2006 olato|al HRCTOIA T H71%
< Ho|AY DL/t dlEA|9] 20% vkl 53758 AlolM = SRR vi3) H8454s § AMGEo| o =%
q_117.

o r_?l_',
jute]

|

r

or

2) 7| #R|LHA | A M2 =2 =(bronchoscopic lung volume reduction, BLVR)

AFEA L B F571FARKEEY, olZ3] 15~45%), CTollM BlFd #7]%, JTHEAHTLC &3] 100% o),
RV o53] 15000 o< Hol= COPD il 71AAAE #l8854aES AdAS W d7Ts, 558 2 57
o] ZHEAG. A& F T}, AHT Aol AT 5 glon'’ HHo] J&at AT Ade 97 FHH9
723}t dagh dejolrt

)

3) [0 4]

HAs AeE DEFZF QOPD SN sjo] 4 ko] g PN Y. Fo]A] 3 COPD $hAlel] uhgst
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1. "5-(2-(5,6-diethylindan-2-ylamino)-1-hydroxyethyl)-8-hydroxy-1H-quinolin-2-one"[Supplementary Concept]

2. "onbrez"[tiab] OR "indacaterol"[All Fields]

3. 'indans/adverse effects"[Mesh Terms] OR '"indans/pharmacology'[Mesh Terms] OR "indans/therapeutic use'[Mesh
Terms] OR "quinolones/adverse effects"[Mesh Terms] OR "quinolones/pharmacology"[Mesh Terms] OR "quinolones/
therapeutic use"[Mesh Terms]

4, "bronchodilator agents/administration and dosage"[MeSH Terms| OR "bronchodilator agents/pharmacology"[Mesh
Terms] OR "bronchodilator agents/therapeutic use"[Mesh Terms]

5. "adrenergic beta-2 receptor agonists/administration and dosage"[Mesh Terms] OR "adrenergic beta-2 receptor ago-
nists/pharmacology"[Mesh Terms] OR "adrenergic beta-2 receptor agonists/therapeutic use"[Mesh Terms]

6. 6. 1-5/OR

- O



0 -

(("Lung Diseases, Obstructive"[Mesh:noexp] OR "Pulmonary Disease, Chronic Obstructive"[Mesh] OR "Pulmonary
Emphysema"[Mesh])) OR ("Chronic obstructive pulmonary disease"[TIAB] OR "Emphysema"[TIAB] OR "Chronic bron-
chitis"[TIAB] OR "Chronic obstructive lung disease"[TIAB] OR "Obstructive lung disease"[TIAB] OR "Obstructive pulmo-
nary disease"[TIAB] OR "Obstructive lung diseases"[TIAB] OR "Obstructive pulmonary diseases"[TIAB] OR "COPD"
[TIAB)

((((((((((groupsltiab])) OR (trialltiab])) OR (randomlyltiabl)) OR (drug therapylsh])) OR (placeboltiabl)) OR (randomiz-
edltiabl)) OR (controlled clinical triallpt])) OR (randomized controlled triallpt]))) NOT (animals[Mesh] NOT
(humans[Mesh] AND animals[Mesh])) 2556208

6 AND 7 AND

10. (("Indans/administration and dosage"[Mesh:NoExp] OR "Indans/adverse effects"[Mesh:NoExp] OR "Indans/pharmacol-

ogy"[Mesh:NoExp] OR "Indans/therapeutic use"[Mesh:NoExpl )) OR ( "Quinolones/administration and dos-
age"[Mesh:NoExp] OR "Quinolones/adverse effects"[Mesh:NoExp] OR "Quinolones/pharmacology"[Mesh:NoExp] OR
"Quinolones/therapeutic use"[Mesh:NoExp] )

11, TOR 2 OR 4 OR 5 OR 10

12, 11 AND 7 AND 8

13. "adrenergic beta-2 receptor agonists"[Mesh Terms]
14. 1 OR 2 OR 10 OR 13)

15. 14 AND 7 AND

16. 15+Publication date from 2009/01/01 to 2012/06/20

COCHRANE

DN AW

MeSH descriptor Emphysema explode all trees

Pulmonary Disease, Chronic Obstructive:ti,ab,kw or (emphysema):tiab,kw or (chronic bronchitis):ti,ab,kw or (chronic
obstructive lung disease):ti,abkw or (obstructive lung disease):kw

(obstructive pulmonary disease):ti,abkw or (COPD):ti,ab kw

MeSH descriptor Pulmonary Disease, Chronic Obstructive explode all trees 1804 #5 (#1 OR ( 2 AND 3 ) OR #4)
(1 OR 2 OR 3 OR 4) 9270

(onbrez):ti,ab,kw OR (indacaterol):ti,ab kw

adrenergic beta-2 receptor agonists

(( 7 OR#8 ) AND 0)

EMBASE

1.

'randomized controlled trial":it OR 'controlled clinical trial":it OR randomized:ab ti OR placebo:ab,ti OR randomly:abti
OR trial:abti OR groups:abti OR 'drug therapyInk NOT (‘animals'/exp NOT 'humans'/exp)

'emphysema'/syn OR 'chronic bronchitis'/syn OR 'chronic obstructive lung disease'/syn OR 'obstructive lung dis-
ease'/syn OR 'obstructive pulmonary disease'/syn OR 'obstructive lung diseases' OR 'obstructive pulmonary diseases'
OR 'copd/syn OR (lung emphysema'/exp OR 'chronic obstructive lung disease'/exp AND [humans]/lim)
'onbrez'/syn

'beta 2 adrenergic receptor stimulating agent'/syn

'indacaterol'/syn

3-5/or

. 6and 2 and 1

. 7 AND (2009:py OR 2010:py OR 2011:py OR 2012:py)

LAMA

MEDLINE

1

. ((("Cholinergic Antagonists/administration and dosage"[Mesh] OR "Cholinergic Antagonists/adverse effects"[Mesh] OR
"Cholinergic Antagonists/pharmacology"[Mesh] OR "Cholinergic Antagonists/therapeutic use"[Mesh] OR "Cholinergic
Antagonists/toxicity"[Mesh]) OR ("Scopolamine Derivatives/administration and dosage"[Mesh] OR "Scopolamine
Derivatives/adverse effects"[Mesh] OR "Scopolamine Derivatives/pharmacology"[Mesh] OR "Scopolamine Derivatives/
therapeutic use"[Mesh] OR "Scopolamine Derivatives/toxicity"[Mesh])) OR ("Muscarinic Antagonists/administration and



dosage"[Mesh] OR "Muscarinic Antagonists/adverse effects"[Mesh] OR "Muscarinic Antagonists/pharmacology”[Mesh] OR
"Muscarinic Antagonists/therapeutic use"[Mesh] OR "Muscarinic Antagonists/toxicity"[Mesh])) OR "tiotropium"[Supple-
mentary Concept] 11100

"Spiriva"[TIAB] OR "tiotropium"[TIAB]

"long-acting muscarinic antagonist"[TIAB] OR "LAMA"[TIAB]

1-3/0OR

COPD AND HSSS AND 4

Mo N

EMBASE

1. 'cholinergic receptor blocking agent'/exp OR 'scopolamine derivative'/exp OR 'muscarinic receptor blocking agent'/exp
OR 'tiotropium bromide'/exp

2. 'spiriva:ab,ti OR 'tiotropium':abyti OR 'lama"abti OR 'long-acting muscarinic antagonist':ab,ti

3. 10R2

4. 3+RCT+COPD

COCHRANE

1. MeSH descriptor Cholinergic Antagonists explode all trees

2, MeSH descriptor Scopolamine Derivatives explode all trees

3. MeSH descriptor Muscarinic Antagonists explode all trees

4, (spiriva):abti OR (tiotropium):abti OR (lama):abti OR (long-acting muscarinic antagonist):abti
5. (#1 OR #2 OR #3 OR #4)

6. 5 AND COPD

ICS/LABA
MEDLINE

1. ("Adrenal Cortex Hormones"[MeSH] OR "Anti-Asthmatic Agents"[MeSH]) AND ("adrenergic beta-2 receptor ago-
nists"[MeSH] OR "bronchodilator agents"[MeSH] ) AND "drug combinations'[MeSH]

2. "fluticasone, salmeterol drug combination"[Supplementary Concept] OR "fluticasone, salmeterol drug combination”
[TIAB] OR "seretide"[TIAB] OR "fluticasone/salmeterol"[TIAB] OR "Androstadienes"[MeSH Terms] OR "budesonide/for-
moterol"[TTAB] OR "symbicort"[Supplementary Concept] OR "symbicort"[TIAB] OR

3. (("budesonide"[MeSH Terms] OR "budesonide"[TIAB]) AND ("formoterol"[Supplementary Concept] OR "formoterol"
[TIAB]) AND ("drug combinations"[MeSH] OR ("drug"[TIAB] AND "combinations"[TIAB]) OR "drug combinations"[TIAB]
OR ("drug"[TIAB] AND "combination"[TIAB]) OR "drug combination"[TIABJ))

4, OR (("fluticasone"[Supplementary Concept] OR "fluticasone"[TIAB]) AND ("salmeterol"[Supplementary Concept] OR

"salmeterol"[TIAB] OR "Albuterol"[MeSH Terms] OR "Albuterol"[TIAB)) AND ('drug combinations'[MeSH] OR

("drug"[TIAB] AND "combinations"[TIAB]) OR "drug combinations"[TIAB] OR ("drug"[TIAB] AND "combination"[TIAB])

OR "drug combination"[TIABJ))

1 OR 2

. 5 AND COPD AND HSSS

oW

EMBASE

1. 'corticosteroid'/exp OR 'antiasthmatic agent'/exp AND 'beta 2 adrenergic receptor stimulating agent'/exp AND 'bron-
chodilating agent'/exp AND 'drug combination'/exp

2. 'fluticasone propionate plus salmeterol'/exp OR 'fluticasone propionate plus salmeterol xinafoate'/exp OR 'ser-

etide":ab ti OR 'androstane derivative'/exp OR 'budesonide plus formoterol'/exp OR 'budesonide plus formoterol fumar-

ate'/exp OR 'symbicortab,ti OR 'fluticasone/salmeterol':abti OR 'budesonide/formoterol':abti

'formoterol'/exp AND 'budesonide'/exp AND ('drug combination'/exp OR 'drug combination':ab,ti)

'fluticasone'/exp AND 'salmeterol'/exp AND ('drug combination'/exp OR 'drug combination':ab i)

1-4/OR

. 5 NOT 'animal experiment'/de

ENSUIRFENESY

- 0



10

PDE

6

1

o -

7.

8.

9.

Noov A

8.
9.

MU W

B

'clinical trial'/exp OR 'randomized controlled trialit OR 'controlled clinical trial"it OR randomized:ab,ti OR placebo:ab i
OR randomly:ab,ti OR trial:ab,ti OR groups:ab,ti OR 'drug therapy':lnk NOT (‘animals'/exp NOT 'humans'/exp)
'emphysema'/syn OR 'chronic bronchitis'/syn OR 'chronic obstructive lung disease'/syn OR 'obstructive lung dis-
ease'/syn OR 'obstructive pulmonary disease'/syn OR 'obstructive lung diseases' OR 'obstructive pulmonary diseases'
OR 'copd/syn OR ('lung emphysema'/exp OR 'chronic obstructive lung disease'/exp AND [humans]/lim)

6 AND 7 AND 8 971

COCHRANE
1.
2,
3.

(fluticasone):ti,abkw AND (salmeterol):tiabkw AND MeSH descriptor Drug Combinations, this term only
(formoterol):ti,abkw AND (budesonide):ti,ab,kw AND MeSH descriptor Drug Combinations, this term only
(seretide):tiabkw OR (symbicort):tiabkw OR (fluticasone/salmeterol):tiab,kw OR (budesonide/formoterol):ti,ab,kw
301
1-3/OR
MeSH descriptor Emphysema explode all trees
MeSH descriptor Pulmonary Disease, Chronic Obstructive explode all trees
(emphysema):ti,ab,kw or (chronic bronchitis):ti,ab,kw or (chronic obstructive lung disease):ti,abkw or (obstructive
lung disease):tiab,kw or (obstructive pulmonary disease):ti,ab,kw 7
(COPD):ti,ab kw
(#1 OR #2 OR #3 OR #4)

. 4 AND 9

4 inhibitor

MEDLINE
1.

(' "Phosphodiesterase 4 Inhibitors "[Mesh] )

("Roflumilast”" [Supplementary Concept])

"Phosphodiesterase 4 Inhibitors"[tiab] OR "PDE4 inhibitor"[tiab] OR "roflumilast"[tiab] OR "daxas'"[tiab]

1-3/ OR

((((((((((groupsltiabl)) OR (trialltiab])) OR (randomlyftiabl])) OR (drug therapylsh])) OR (placeboltiabl)) OR
(randomized[tiab])) OR (controlled clinical triallpt])) OR (randomized controlled triallpt]))) NOT (animals[Mesh] NOT
(humans[Meshl AND animals[Mesh])) 2

("Lung Diseases, Obstructive"[Mesh:noexp] OR "Pulmonary Disease, Chronic Obstructive"[Mesh] OR "Pulmonary
Emphysema"[Meshl)) OR ("Chronic obstructive pulmonary disease"[TIAB] OR "Emphysema"[TIAB] OR "Chronic bron-
chitis"[TIAB] OR "Chronic obstructive lung disease"[TIAB] OR "Obstructive lung disease"[TIAB] OR "Obstructive pulmo-
nary disease"(TIAB] OR "Obstructive lung diseases"(TIAB] OR "Obstructive pulmonary diseases"[TIAB] OR
"COPD'[TIAB])

7. 4 AND 5 AND 6

EMBASE

'phosphodiesterase iv inhibitor'/de OR 'roflumilast'/exp

'phosphodiesterase iv inhibitor:abti OR 'roflumilast:ab,ti OR 'pde 4 inhibitor':ab,ti OR 'daxas"abti

8 OR 9

'emphysema'/syn OR 'chronic bronchitis'/syn OR 'chronic obstructive lung disease'/syn OR 'obstructive lung dis-
ease'/syn OR 'obstructive pulmonary disease'/syn OR 'obstructive lung diseases' OR 'obstructive pulmonary diseases'
OR 'copd/syn OR ('lung emphysema'/exp OR 'chronic obstructive lung disease'/exp AND [humans)/lim) 111,493
'randomized controlled trial":it OR 'controlled clinical trial":it OR randomized:ab ti OR placebo:ab,ti OR randomly:ab ti
OR trial:abti OR groups:ab,ti OR 'drug therapy"lnk OR 'clinical trial'/exp NOT (‘animals'/exp NOT 'humans'/exp)

. 10 AND 11 AND 12

COCHRANE
. MeSH descriptor Phosphodiesterase 4 Inhibitors explode all trees



(14 OR 15)

A~

(phosphodiesterase 4 inhibitor):ab ti,kw or (PDE 4 inhibitor):ab,ti,kw or (roflumilast):ab,tikw or (daxas):ab,t kw

(emphysema):ti,ab,kw or (chronic bronchitis):ti,ab,kw or (chronic obstructive lung disease):ti,abkw or (obstructive

lung disease):tiabkw or (obstructive pulmonary disease):ti,ab kw

(16 AND 20)

O 0 SOy

21/LIMIT TRIAL

MeSH descriptor Pulmonary Disease, Chronic Obstructive explode all trees
MeSH descriptor Emphysema explode all trees
(20 OR 21 OR 22)

1) S40 ZUS oI5 EYLEYIIBALYHE SOBIHIASE: S5E, ADYE: BB
Z27{E 1; Inhaled short-acting beta,-agnoist
3= T ISR 8 HIEA HIZEA HIAY  EEHEE  DFE
1 el iy A= US A= A= A= B
Author, year Cook D, 2001

publication
Title

N
Am

Type of studies
Type of participants

Type of intervention

Type of outcome
measures
Results

Regular Versus As-Needed Short-Acting Inhaled b-Agonist Therapy for Chronic Obstructive Pulmonary
Disease

53 patients,

To test the hypothesis that patients with COPD as distinct from asthma may derive no benefit from
regular versus as needed inhaled short-acting b-agonist therapy

Randomized, concealed, double-blind, placebocontrolled crossover trial in two periods, each of 3-mo
duration

With aged >50 yr who had a clinical diagnosis of COPD and a smoking history of 20 pack-years,
FEV:1<70% predicted, and FEV4/VC ratio of <0.7 after inhalation of 200 mg albuterol

All patients received regular ipratropium bromide at 20 mg per puff in 2 puffs four times dalily,
beclomethasone at 250 mg per puff or equivalent corticosteroid in 2 puffs twice daily, and open-label
inhaled albuterol as needed, Interventional therapy consisted of regular inhaled albuterol (100 mg
per puff, in 2 puffs four times daily) versus placebo.

Primary outcomes included spirometric measures (21), results of the 6-min walk test, and quality-of-life
measures,

Patients used twice as much active albuterol in the regular use period (mean: 8,07 puffs of coded
and 4,68 puffs of open-label medication; total: 12,75 puffs daily) than during the as-needed period
(mean: 6,34 puffs of open-label albuterol daily), Despite greater b-agonist use, patients showed
similar results during treatment and control periods for all outcomes,

Differences between active and placebo periods were:

FEV:: 20,04 L (95% confidence interval [Cl]: 20.09 to 0,01 L);

Slow vital capacity: 0.04 L (95% Cl: 20,12 to 0.20 L);

6-min walk test distance: 23.1 m (95% Cl: 216.8 to 10.5 m); and

Chronic Respiratory Questionnaire scores for
dyspnea: 0,02 (95% Cl: 20,13 to 0,16);
fatigue: 20,02 (95% Cl:20.25 to 0,20);




mastery: 0.01 (95% ClI: 2020 to 0.24); and emotional function: 0.02 (95% Cl: 2020 to 0.24).
We found that in patients with COPD, use of regular short-acting inhaled b-agonists resulted in twice
as much b-agonist use without physiologic or clinical benefit as did use on an as needed basis,

2) O Aolls EYSBNECHE EYASYT|ZALYHE BYHVHASE: &3, H0Y
E:FE).
27{E 2-1; LAMA vs SAMA
17 AT uiER TE wigmy dimEM uEY BBuEY DRE
2 eafeliEz ols ols ols ols ols =

Author/Title/
Reference/yr

N:
Research design

Am

Operational definition
Population
Intervention
Characteristics

Results

Vincken W, van Noord J, Gresfhorst A, et al, Improved health outcomes in patients with COPD during
1 yr's treatment with Tiotropium, Eur Respir J 2002: 19: 209-216 Dutch / Belgian Tiotropium Study
Group

N=535 Duration=1 yr Location=29 sites in Netherlands and Belgium

Two one yr studies incorporating a randomised double blind, double dummy parallel group design,
Pts from the Van Noord et al 2000 trial continued into a 1yr RCT and the current study by Vincken
et al 2002 describes the combined results of the Van Noord trial and a second large multi centre
1 yr trial,

Health outcome evaluation over a 1 yr period

FEV;1 <65% of the predicted normal value and <70% of FVC

COPD (Asthma excluded)

Tiotropium 18 £g once daily dry powder capsule inhaled via a pharmaceutical company device
+ Short and long acting beta agonists and inhaled anticholinergic medications were not permitted.
+ Concomitant use of theophyllines & inhaled steroids were allowed.

+ Salbutamol MDI 100 g as needed for acute symptom relief,

+ Mean age=64 yrs

+ Sex=85% Male

+ Ethnic origin=Not detailed.

Spirometry
- Tiotropium was superior to lpratropium (p <0.05) at all time points on all test days except for the

first 2 h following the first dose and up to 1 h after the dose 1 wk later,

+ At the end of 1 yr, trough FEV: was 120 mL above day 1 baseline for pts receiving Tiotropium,
and had declined by 30 mL for those receiving Ipratropium (difference of 150 mL between groups,
p<0.001 at all time points).

+ FVC paralleled the FEV; results,

+ Spirometry results were consistent across centres,

PEFR

« Throughout the 1 yr treatment, morning and evening PEFR improved significantly more in the
Tiotropium group than in the lpratropium group (p<0.01 at all wkly intervals),

Dyspnoea

« Tiotropium significantly improved all three components of the TDI, as well as the focal score, on
all test days compared to Ipratropium (p<0.05),

- Proportion of patients achieving a clinically meaningful difference in TDI score (improvement >1
unit) at 1 year was significantly greater tiotropium group (31%) than the ipratropium groups (18%,
p=0.004)

Use of as needed (rescue) Salbutamol

- On average, pts receiving Tiotropium self-administered approx four fewer inhalations of
Salbutamol/wk-1 compared to pts receiving Ipratropium (p<0.05 for 40 to 52 wks),



Health Related Quality of Life

+ Over the 1 yr treatment period, the SGRQ total score decreased (improved) in both groups, but
gradually returned towards baseline in the Ipratropium group. Improvements were maintained over
the yr in the Tiotropium group, and were superior to Ipratropium (difference of 3 30+1.13, p<0.05),

+ Proportion of patients achieving a clinically meaningful improvement of 4 units in SGRQ total score
at 1 year was significantly greater in tiotropium group (52%) than the ipratropium groups (35%,
p=0.001)

Exacerbations

- Tiotropium reduced the number of exacerbations (by 24%, p<0.01), and increased time to first
exacerbation (p<<0.01) and time to first hospitalisation for a COPD exacerbation (p<0.05) compared
with Ipratropium,

- Proportion of patients hospitalised for COPD exacerbation was 7.3 % (tiotropium) and 11.7%
(ipratropium), p=0.11

+ Number of hospitalisation/patient/year was 38% lower in tiotropium group (0.10 versus 0,16,
p=0.08)

Adverse Events

+ Apart from an increased incidence of dry mouth in the Tiotropium group, adverse events were
similar between treatments,

27{H 2-2; LABA vs SAMA

ofTa el uiEE el gy wiEmY HEZ E@usd 2RE
6 FAzz HIEE JtsY AS = A= A= sk
Author, year Appleton S, Cochrane Database of Systemic Review 2008
publication
Title Ipratropium bromide versus long-acting beta-2 agonists for stable chronic obstructive pulmonary
disease
Search method We identified trials using the Cochrane Airways Group Specialised Register of trials, which is derived

from systematic searches of bibliographic databases including the Cochrane Central Register of
Controlled Trials (CENTRAL), MEDLINE, EMBASE and CINAHL, and handsearching of respiratory
journals and meeting abstracts, All records in the Specialised Register coded as 'COPD' were
searched using the following terms: (ipratropium or oxitropium or atropine or atrovent or oxivent
or respontin ) AND ((beta* AND agonist*) AND long®) OR ((beta® AND adrenergic*) AND long*) OR
(bronchodilator* AND long®) or salmeterol or formoterol) Searches are current to July 2008,

N 2,328 participants, 6 studies

Research design All randomized controlled trials comparing treatment for at least 4 weeks with an ipratropium bromide
alone or in combination with LABA versus LABA alone delivered via MDI or nebulizer, in adult subjects
with stable COPD

Aim To compare the relative efficacy and safety of regular long term use of ipratropium bromide and LABA
in patients with stable COPD
Type of studies RCT and entry criteria to parallel group studies

Type of participants ~ Non-asthmatic adults with stable COPD,
FEV1<80% predicted and FEV:/FVC<0.7
Exclusion Severe, concurrent other diseases, including cardiac, liver and renal diseases
Type of intervention  Ipratropium bromide versus LABA
Ipratropium bromide +LABA versus LABA
Type of outcome Lung function-including FEV4, FVC, PEF
measures Health status
Dyspnea scores
Exercise capacity




Adverse and hemodynamic effects
Use of other medication such as rescue bronchodilators, corticosteroid or theophylline
Acute exacerbation
Result Monotherapy comparision : Salmeterol or Formoterol vs ipratropium
Significantly greater change in favour of salmeterol in morning PEF and FEV;
Some benefit of morning PEF in formoterol,
No significant in QOL, exacerbation, or symptoms

Comparison 1. ]pratropium bromide versus salmeleml

No. of No. of
Outcome or subgroup title studies  participants Statistical method Effect size
1 Change from baseline FEV'1 at 2 458 Mean Difference (IV, Fixed, 95% CI) Not estimable
12 weeks
2 Change from baseline in FEV1 2 454 Mean Difference (IV, Fixed, 95% CI) -0.28 [-0.88, 0.32)
AUC (12 hour) at 12 weeks
3 Change from baseline FVC at 2 458 Mean Difference (IV, Fixed, 95% CI) -0.00 [-0.13, 0.12)
12 weeks
4 Change from baseline in FVC 2 454 Mean Difference (IV, Fixed, 95% CI) 0.64 [-0.63, 1.91]
AUC (over 12 hours) at 12
weeks
5 HRQL - Chronic Respiratory 2 Mean Difference (IV, Fixed, 95% CI) Subtotals only
Discase Questionnaire: change
form baseline
5.1 CRQ- TOTAL DOMAIN 2 467 Mean Difference (IV, Fixed, 95% CI) -0.58 [-3.50, 2.35]
5.2 CRQ- DYSPNOEA 2 464 Mean Difference (IV, Fixed, 95% CI) 0.85 [-0.15, 1.85]
DOMAIN
5.3 CRQ- FATIGUE 2 459 Mean Difference (IV, Fixed, 95% CI) -0.10 [-0.89, 0.69]
DOMAIN
5.4 CRQ- EMOTION 2 430 Mean Difference (IV, Fixed, 95% CI) -0.87 [-2.01, 0.27)
DOMAIN
5.5 CRQ- MASTERY 2 406 Mean Difference (IV, Fixed, 95% CI) -0.33 [-1.05, 0.39)
DOMAIN
7 Change from baseline in six 2 471 Mean Difference (IV, Fixed, 95% CI) 10.47 [-1.24, 22.19]
minute walk distance at 12
weeks
8 Symptom scores-daytime at 12 2 Mean Difference (IV, Fixed, 95% CI) Subtotals only
weeks
8.1 shortness of breath 2 464 Mean Difference (IV, Fixed, 95% CI) -0.01 [-0.25, 0.23)
8.2 cough 2 464 Mean Difference (IV, Fixed, 95% CI) -0.14 [-0.34, 0.06)
8.3 chest tightness 2 464 Mean Difference (IV, Fixed, 95% CI) -0.08 [-0.23, 0.07)
8.4 change from baseline: 2 535 Mean Difference (IV, Fixed, 95% CI) -0.04 [-0.16, 0.07)
shortness of breath
8.5 change from baseline: 2 535 Mean Difference (IV, Fixed, 95% CI) -0.04 [-0.14, 0.06)
cough
8.6 change from baseline: 2 535 Mean Difference (IV, Fixed, 95% CI) -0.05 [-0.13, 0.02)
chest tightness
9 Symptom scores-nighttime at 12 2 Mean Difference (IV, Fixed, 95% CI) Subtotals only
weeks
9.1 shortness of breath 2 464 Mean Difference (IV, Fixed, 95% CI) Not estimable
9.2 cough 2 464 Mean Difference (IV, Fixed, 95% CI) Not estimable
9.3 chest tightness 2 464 Mean Difference (IV, Fixed, 95% CI) Not estimable
9.4 change from baseline: 2 535 Mean Difference (IV, Fixed, 95% CI) 0.06 [-0.02, 0.15]
shortness of breath
9.5 change from baseline: 2 535 Mean Difference (IV, Fixed, 95% CI) 0.01 [-0.08, 0.10]
cough
9.6 change from baseline: 2 535 Mean Difference (IV, Fixed, 95% CI) -0.00 [-0.06, 0.05]
chest tightness
9.7 change from baseline: 2 535 Mean Difference (IV, Fixed, 95% CI) 0.06 [-0.03, 0.15]
night awakenings
10 Rescue bronchodilator use: 2 Mean Difference (IV, Fixed, 95% CI) Subtotals only
number of daytime puffs
10.1 ipratropium versus 2 538 Mean Difference (IV, Fixed, 95% CI) 0.34 [-0.20, 0.88]
salmeterol
11 Transitional Dyspnoea Index at 4 1214 Mean Difference (IV, Fixed, 95% CI) 0.01 [-0.30, 0.31]
end of study




12 Borg Scores for dyspnoca
12.1 pre-six minute walk test
12.2 post-six minute walk test
12.3 Post minus pre
six-minute wall test
18 Increase in CRQ) > or equal to
10 units
19 Number experiencing one or
more COPD exacerbation
22 Withdrawals due to adverse
events
23 Withdrawals due to lack of
efficacy
24 Change in peak expiratory flow
(PEF)
24.1 Morning,

24.2 Evening
25 Increased blood pressure
26 Participants with any adverse

event

Bdbd bd b3

538

1365

1365

535

530

1365

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Peto Odds Ratio (Peto, Fixed, 95% CI)
Peto Odds Ratio (Peto, Fixed, 95% CI)
Peto Odds Ratio (Peto, Fixed, 95% CI)
Peto Odds Ratio (Peto, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Odds Ratio (M-H, Fixed, 95% CI)
Peto Odds Ratio (Peto, Fixed, 95% CI)

Subtotals only
Not estimable
Not estimable
-0.04 [-0.29, 0.20]

0.77 [0.54, 1.11]
1.23 [0.84, 1.80]
1.44 [0.82, 2.52]
1.04 [0.61, 1.79]
Subtotals only
-10.96 [-16.09, -5.
83

2.77 [-2.59, 8.14]

Totals not selected
1.00 [0.81, 1.25]

Comparison 2. Ipratropium bromide versus formoterol

Outcome or subgroup title

No. of
studies  participants

No. of

Statistical method

Effect size

1 Absolute pre-dose FEV'1 at week
12
1.1 formoterol 12mcg
1.2 formotrol 24mcg
2 Rescue bronchodilator use:
number of daytime puffs
2.1 ipratropium versus 12mcg
formoterol
2.2 ipratropium versus 24mcg
formoterol

3 Change in FEV1(% predicted)
from baseline after 3 months
4 Change in FVC (% predicted)
from baseline after 3 months
5 Change in St Georges
Respiratory Questionnaire
HRQL (% max score)
5.1 Total
5.2 Symptoms
5.3 Activity
5.4 Impacts
6 Shuttle Walk Test Distance
change from baseline
7 Symptom scores (change from
baseline)
7.1 Breathlessness -night
7.2 Breathlessness -daytime
7.3 Cough -night
7.4 Cough- daytime
7.5 Sleep
8 Absolute SGRQ scores at week
12-formoterol 12mcg
8.1 Toral
8.2 Symptoms
8.3 Activity
8.4 Impacts
9 Absolute SGRQ scores at week
12-formoterol 24mcg
9.1 Toral
9.2 Symptoms
9.3 Activity
9.4 Impacts

1
1

123
123
123
123
123

Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difterence (IV, Fixed, 95% CI)

Tortals not selected

Not estimable
Not estimable
Subtotals only

Not estimable

Not estimable

Totals not selected
Totals not selected

Totals not selected

Not estimable
Not estimable
Not estimable
Not estimable
Totals not selected

Subtotals only

0.18 [-0.01, 0.37]
-0.08 [-0.24, 0.08]
0.13 [-0.04, 0.30]
-0.08 [-0.27, 0.11]
0.15 [-0.02, 0.32]
Tortals not selected

Not estimable
Not estimable
Not estimable
Not estimable
Totals not selected

Not estimable
Not estimable
Not estimable
Not estimable

- 0
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2 ergrz gig gig e e o “g
Author/Title/ Vincken W, van Noord J, Greefhorst A, et al, Improved health outcomes in patients with COPD during
Reference/yr 1 yr's treatment with Tiotropium, Eur Respir J 2002: 19: 209-216 Dutch / Belgian Tiotropium Study
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Research Design.
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Results

Group

N=535 Duration=1 yr Location=29 sites in Netherlands and Belgium

Two one yr studies incorporating a randomised double blind, double dummy parallel group design.
Pts from the Van Noord et al 2000 trial continued into a 1 yr RCT and the current study by Vincken
et al 2002 describes the combined results of the Van Noord trial and a second large multi centre
1 yr trial,

Health outcome evaluation over a 1 yr period

FEV:1<65% of the predicted normal value and <70% of FVC

COPD (Asthma excluded)

Tiotropium 18 £g once daily dry powder capsule inhaled via a pharmaceutical company device

« Short and long acting beta agonists and inhaled anticholinergic medications were not permitted.,

- Concomitant use of theophyliines & inhaled steroids were allowed.

+ Salbutamol MDI 100 g as needed for acute symptom relief,

+ Mean age=64 yrs

- Sex=85% Male

+ Ethnic origin=Not detailed.

Spirometry

- Tiotropium was superior to Ipratropium (p<0.05) at all time points on all test days except for the
first 2 h following the first dose and up to 1 h after the dose 1 wk later,

+ At the end of 1 yr, trough FEVy was 120 mL above day 1 baseline for pts receiving Tiotropium,
and had declined by 30 mL for those receiving Ipratropium (difference of 150 mL between groups,
p<0.001 at all time points).

+ FVC paralleled the FEV; results,

- Spirometry results were consistent across centres,

PEFR

« Throughout the 1 yr treatment, momning and evening PEFR improved significantly more in the
Tiotropium group than in the lpratropium group (p<<0.01 at all wkly intervals),

- Tiotropium significantly improved all three components of the TDI, as well as the focal score, on
all test days compared to Ipratropium (p<0,05),

+ Proportion of patients achieving a clinically meaningful difference in TDI score (improvement =1
unit) at 1 year was significantly greater tiotropium group (31%) than the ipratropium groups (18%,
p=0.004)

Use of as needed (rescue) Salbutamol

- On average, pts receiving Tiotropium self-administered approx four fewer inhalations of

Salbutamol/wk-1 compared to pts receiving lpratropium (p<0.05 for 40 to 52 wks),
Health Related Quality of Life

- Over the 1 yr treatment period, the SGRQ total score decreased (improved) in both groups, but
gradually returned towards baseline in the Ipratropium group. Improvements were maintained over
the yr in the Tiotropium group, and were superior to Ipratropium (difference of 3.30+1.13, p<0.05),

+ Proportion of patients achieving a clinically meaningful improvement of 4 units in SGRQ total score



at 1 year was significantly greater in tiotropium group (52%) than the ipratropium groups (35%,
p=0,001)

Exacerbations

- Tiotropium reduced the number of exacerbations (by 24%, p<0.01), and increased time to first
exacerbation (p<<0.01) and time to first hospitalisation for a COPD exacerbation (p<0.05) compared
with Ipratropium,

- Proportion of patients hospitalised for COPD exacerbation was 7.3 % (tiotropium) and 11.7%
(ipratropium), p=0.11

- Number of hospitalisation/patient/year was 38% lower in tiotropium group (0.10 versus 0.16,
p=0.08)

Adverse Events

+ Apart from an increased incidence of dry mouth in the Tiotropium group, adverse events were
similar between treatments,
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Appleton S, Cochrane Database of Systemic Review 2008

Ipratropium bromide versus long-acting beta-2 agonists for stable chronic obstructive pulmonary
disease

We identified trials using the Cochrane Airways Group Specialised Register of trials, which is derived
from systematic searches of bibliographic databases including the Cochrane Central Register of
Controlled Trials (CENTRAL), MEDLINE, EMBASE and CINAHL, and handsearching of respiratory
journals and meeting abstracts. All records in the Specialised Register coded as 'COPD' were
searched using the following terms: (ipratropium or oxitropium or atropine or atrovent or oxivent
or respontin ) AND (((beta* AND agonist*) AND long*) OR ((beta* AND adrenergic*) AND long*) OR
(bronchodilator* AND long®) or salmeterol or formoterol) Searches are current to July 2008,

2,328 participants, 6 studies

All randomized controlled trials comparing treatment for at least 4 weeks with an ipratropium bromide
alone or in combination with LABA versus LABA alone delivered via MDI or nebulizer, in adult subjects
with stable COPD

To compare the relative efficacy and safety of regular long term use of ipratropium bromide and LABA
in patients with stable COPD

RCT and entry criteria to parallel group studies

Non-asthmatic adults with stable COPD,

FEV:<80% predicted and FEV:/FVC<0.7

Severe, concurrent other diseases, including cardiac, liver and renal diseases

Ipratropium bromide versus LABA

Ipratropium bromide +LABA versus LABA

Lung function-including FEV:, FVC, PEF

Health status

Dyspnea scores

Exercise capacity

Adverse and hemodynamic effects

Use of other medication such as rescue bronchodilators, corticosteroid or theophylline

Acute exacerbation

Monotherapy comparision: Salmeterol or Formoterol vs ipratropium

Significantly greater change in favour of salmeterol in morning PEF and FEV;




Some benefit of morning PEF in formoterol,

No significant in QOL, exacerbation, or symptoms

Comparison 1. Ipratropium bromide versus salmeterol

Outcome or subgroup title

Statistical method

Effect size

1 Change from baseline FEV1 at
12 weeks
2 Change from baseline in FEV1
AUC (12 hour) at 12 weeks
3 Change from baseline FVC at
12 weeks
4 Change from baseline in FVC
AUC (over 12 hours) at 12
weeks
5 HRQL - Chronic Respiratory
Disease Questionnaire: change
form baseline
5.1 CRQ- TOTAL DOMAIN
5.2 CRQ- DYSPNOEA
DOMAIN
5.3 CRQ- FATIGUE
DOMAIN
5.4 CRQ- EMOTION
DOMAIN
5.5 CRQ- MASTERY
DOMAIN
7 Change from baseline in six
minute walk distance at 12
weeks
8 Symptom scores-daytime at 12
weeks
8.1 shortness of breath
8.2 cough
8.3 chest tightness
8.4 change from baseline:
shortness of breath
8.5 change from baseline:
cough
8.6 change from baseline:
chest tightness
9 Symptom scores-nighttime at 12
weeks
9.1 shortness of breath
9.2 cough
9.3 chest tightness
9.4 change from baseline:
shortness of breath

9.5 change from baseline:
cough
9.6 change from baseline:
chest tightness
9.7 change from baseline:
night awakenings
10 Rescue bronchedilator use:
number of daytime puffs
10.1 ipratropium versus
salmeterol
11 Transitional Dyspnoea Index at
end of study
12 Borg Scores for dyspnoea
12.1 pre-six minute walk test
12.2 post-six minute walk test
12.3 Post minus pre
six-minute walk test
18 Increase in CRQ) > or equal to
10 units

No. of No. of
studies  participants

2 458
2 454
2 458
2 454
2

2 467
2 464
2 459
2 430
2 406
2 471
2

2 464
2 464
2 464
2 535
2 535
2 535
2

2 464
2 464
2 464
2 535
2 535
2 535
2 535
2

2 538
4 1214
2

2 464
2 464
2 472
2 467

Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Peto Odds Ratio (Peto, Fixed, 95% CI)

Not estimable

-0.28 [-0.88, 0.32]
-0.00 [-0.13, 0.12]
0.64 [-0.63, 1.91]
Subtotals only

-0.58 [-3.50, 2.35]
0.85 [-0.15, 1.85]
-0.10 [-0.89, 0.69]
-0.87 [-2.01, 0.27]
-0.33 [-1.05, 0.39]

10.47 [-1.24, 22.19]

Subtotals only
-0.01 [-0.25, 0.23]
-0.14 [-0.34, 0.06]
-0.08 [-0.23, 0.07]
-0.04 [-0.16, 0.07]
-0.04 [-0.14, 0.06]
-0.05 [-0.13, 0.02]
Subtotals only
Not estimable
Not estimable

Not estimable
0.06 [-0.02, 0.15)

0.01 [-0.08, 0.10]
-0.00 [-0.06, 0.05]
0.06 [-0.03, 0.15]
Subtotals only
0.34 [-0.20, 0.88]
0.01 [-0.30, 0.31]
Subtotals only
Not estimable
Not estimable

-0.04 [-0.29, 0.20]

0.77 [0.54, 1.11]



19 Number experiencing one or
more COPD exacerbation

22 Withdrawals due to adverse
events

23 Withdrawals due to lack of
efficacy

24 Change in peak expiratory low
(PEF)

24.1 Morming

24.2 Evening
25 Increased blood pressure
26 Participants with any adverse

event

538

1365

1365

535

530

Peto Odds Ratio (Peto, Fixed, 95% CI)
Peto Odds Ratio (Peto, Fixed, 95% CI)
Peto Odds Ratio (Peto, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Odds Ratio (M-H, Fixed, 95% CI)
Peto Odds Ratio (Peto, Fixed, 95% CI)

1.23 [0.84, 1.80]
1.44 [0.82, 2.52]
1.04 [0.61, 1.79]
Subtotals only
-10.96 [-16.09, -5.
83]

277 [-2.59, 8.14]

Totals not selected
1.00 [0.81, 1.25]

Comparison 2. Ipratropium bromide versus formoterol

Outcome or subgroup title

No. of

studies  participants

No. of

Statistical method

Effect size

1 Absolute pre-dose FEV1 at week
12
1.1 formoterol 12mcg
1.2 formotrol 24mcg
2 Rescue bronchodilator use:
number of daytime puffs
2.1 ipratropium versus 12mcg
formoterol
2.2 ipratropium versus 24mcg
formoterol

3 Change in FEV1(% predicted)
from baseline after 3 months
4 Change in FVC (% predicted)
from baseline after 3 months
5 Change in St Georges
Respiratory Questionnaire
HRQL (% max score)
5.1 Total
5.2 Symptoms
5.3 Activity
5.4 Impacts
6 Shuttle Walk Test Distance
change from baseline
7 Symptom scores (change from
baseline)
7.1 Breathlessness -night
7.2 Breathlessness -daytime
7.3 Cough -night
7.4 Cough- daytime
7.5 Sleep
8 Absolute SGRQQ scores at week
12-formoterol 12mcg
8.1 Total
8.2 Symptoms
8.3 Activity
8.4 Impacts
9 Absolute SGRQ scores at week
12-formoterol 24mcg
9.1 Toral
9.2 Symptoms
9.3 Activity
9.4 Impacts

1

1
1

359

347

123
123
123
123
123

Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Totals not selected

Not estimable
Not estimable
Subtotals only

Not estimable

Not estimable

Totals not selected
Totals not selected

Totals not selected

Not estimable
Not estimable
Not estimable
Not estimable
Totals not selected

Subtotals only

0.18 [-0.01, 0.37]
-0.08 [-0.24, 0.08]
0.13 [-0.04, 0.30]
-0.08 [-0.27, 0.11]
0.15 [-0.02, 0.32]
Totals not selected

Not estimable
Not estimable
Not estimable
Not estimable
Totals not selected

Not estimable
Not estimable
Not estimable
Not estimable
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Yohannes AM, 2011

Tiotropium for Treatment of Stable COPD: A Meta-analysis of Clinically Relevant Outcomes
We searched MEDLINE, EMBASE, CINAHL, AMED, Web of Knowledge, and the Cochrane Controlled
Trials Register (CENTRAL) for studies published between January 1, 1990 and January 25, 2010),
with the key words "tiotropium" OR "tiotropium bromide" OR "Spiriva" AND "COPD" OR "COPD",
We also reviewed the reference lists of all the primary studies and reviewed the articles for additional
references, We also searched for relevant files from Boehringer Ingelheim (http://trials boehringer-ingel
heim com/com/home/trialresults /index jsp) for unpublished data and to explore the overlap between
studies,
15,131 participants, 14 RCT
Duration of treatment: Studies that followed patients for 12 weeks after randomization
To systematically review recent evidence on the effectiveness of tiotropium versus placebo,
on outcomes relevant to patients with stable COPD
Parallel-group or crossover RCT
Adult patients 40 yr old with stable COPD consistent with American Thoracic Society/European
Respiratory Society or GOLD diagnostic criteria, who had not had an exacerbation in the 4 weeks
before the study
Intervention: Tiotropium with placebo, ipratropium bromide, or long-acting _ agonists (LABA,
salmeterol, or formoterol)
Primary clinical outcomes:
COPD exacerbations; related hospitalizations
health-related quality of life (measured with, for instance, St George's Respiratory Questionnaire)
dyspnea (measured with, for instance, the Transitional Dyspnea Index)
adverse events (eg., dry mouth, blurred vision, urinary-tract obstruction, and constipation)
Tiotropium vs placebo
improved Health-related quality of life (measured with St George's Respiratory Questionnaire)
(odds ratio [OR] 1,61, 95% Cl 1.38~1.88, p<.001),
improved dyspnea (measured with the Transitional Dyspnea Index)
(OR 196, 95% Cl 158~244, p<.001)
decreased the likelihood of an exacerbation (OR 0,83, 95% Cl 0.72~0.94, p _ .004) and related
hospitalizations (OR 0.89, 95% CI 0.80~098, p _ .02)
but not serious adverse events (OR 1.06, 95% Cl 097 ~1.17, p _ 19),
The cumulative incidence of dry mouth was 7.4% with tiotropium, compared to and 2.0% with
placebo.

Table 1. Studies Included in the Present Analysis

First Author Year n Dl{ﬂ\l{ml Permitted Co-therapies Interventions and Control th‘ty
(weeks) Score
Brusasco®! 2003 1,207 26 NA Tiotropium 18 pg daily 4
Salmeterol 50 pg twice daily
Placebo
Casaburi"” 2002 921 52 Albuterol, stable theophylline, inhaled Tiotropium 18 pg daily 3
steroids*® Placebo
Casaburi® 2005 108 26 Albuterol, inhaled steroids, oral steroids, Tiotropium 18 pg daily 4

theophylline Placebo (plus pulmonary rehabilitation)



Chan®? 2007 913 52 Stable oral steroids.* stable inhaled steroids, Tiotropium 18 pg daily 4
theophylline, non-bronchodilator mucolytic  Placebo

preparations
Dusser™ 2006 1010 48 Short-acting B agonists. stable oral steroids.*  Tiotropium 18 pg daily 3
stable inhaled steroids Placebo
Freeman®* 2007 395 13 NA Tiotropium 18 pg daily 4
Placebo
Johansson® 2008 224 13 Salbutamol, oral steroids, and theophylline Tiotropium 18 pg daily 3
only for exacerbations Placebo
Moita® 2008 3l 13 Salbutamol, long-acting B agonists, Tiotropium 18 pg daily 4
theophylline, mucolytics, stable oral Placebo
steroids.* stable inhaled steroids
Niewoehner™* 2005 1,829 26 Any (except for other open-label Tiotropium 18 pg daily 4
anticholinergic bronchodilators) Placebo
Tashkin'* 2008 5993 208 Any (except other inhaled anticholi i Ti i 18 pg daily 4
bronchodilators) Placebo
Tonnel*! 2008 554 39 Salbutamol, stable theophylline, stable Tiotropium 18 pg daily 5
mucolytics, stable oral steroids.* stable Placebo
inhaled steroids
Verkindre®® 2006 100 13 Salbutamol, theophylline, mucolytics, stable Tiotropium 18 pg daily 3
oral steroids,* inhaled steroids Placebo
Vogelmeier’? 2008 847 26 Salbutamol, stable inhaled steroids Tiotropium 18 pg + placebo twice daily 5
Formoterol 10 pg twice daily
Tiotropium 18 pg + formoterol 10 pg
twice daily
Placebo twice daily
Voshaar® 2008 719 13 Salbutamol, stable theophylline, stable Tiotropium Spug + placebo 4 times daily 4
mucolytics, stable oral steroids,.* stable Tiotropium 10 pg + placebo 4 times
inhaled steroids daily
Ipratropium 36 pg 4 times daily
Placebo daily
*+ Ata dose of = 10 mg/day prednisone or equivalent
NA = not applicable
Table 2. Patients demographic characteristics of selected studies
Smoking
First Author ~ Year Age Male Current History D?xg\]l)i[czn FEV/FVC (meflllE \;l SD
(mean + SD y) (%) Smoker (%) (mean * SD (mean * SD %)

(mean * SD y) G predicted)

pack-years)

Brusasco®! 2003 642 =84 76.3 NA 438 £232 9.6 7.6 43+ 10 9+12
Casaburi" 2002 65090 64.7 NA 61.0 =305 8471 46 £ 12 39 %14
Casaburi®? 2005 66.6 =79 56.5 24.0 587 +33.0 9371 4311 M4*12
Chan?’ 2007 669 89 60.0 310 506 * 245 99*89 46+ 12 39+ 14
Dusser®® 2006 648 £93 88.0 255 NA 84+78 55+12 48 + 13
Freeman®* 2007 649 9.1 543 NA 374173 NA 5610 49+ 11
Johansson®” 2008 61.6+83 48.0 60.0 315+ 121 62+7 73+13
Moita™ 2008 643 87 94.5 NA 56.0 +23.6 46+ 12 41 = 14
Niewoehner®* 2005 679 £86 99.0 30.0 68.4 * 36.0 48+ 11 36+ 13
Tashkin'* 2008 645+ 84 747 29.6 48.7 + 28.0 2 +11 39+12
Tonnel*! 2008 64299 86.0 27.0 437219 S5+11 47+ 13
Verkindre® 2006 604 +99 94.0 285 43.7 206 NA 3[5+9
Vogelmeier? 2008 62.6 +89 779 NA 380 % 19.6 T0+64 5410 5111
Voshaar® 2008 640+ 838 69.3 393 51.0 290 98 +78 48+ 11 41+ 12
FVC = forced vital capacity
NA = no data available
Clinically Important
Author, Year Tiotropium  Placebo Change in SGRQ OR (95% Cl) Weight %*
(n/N) (n/N) ' Random

Brusasco’' 2003 174/356 1281326 i 1.48 (1.09-2.00) 16.20

Casaburi’® 2002 248/507 98/325 —— 2.22 (1.65-2.98) 16.91

Chan’’ 2007 322/608 134/305 —— 1.44 (1.09-1.89) 18.18

Tashkin' 2008 ~ 849/1887  593/1648 = 1.46 (1.27-1.67) 3252

Tonnel™ 2008 146/247 118245 —— 1.56 (1.09-2.22 13.14

Verkindre™ 2006 26/44 16/46 - 2.71(1.15-6.36) 3.06

Subtotal (95% CI) 3649 2895 : 1.61(1.38-1.88) 100

Total events: 1765 (tiotropium), 1087 (placebo) H
Overall (I-squared = 41.6%, P = .13)
Heterogeneity Chi’ = 8.56 (df = 5) ! * Weights are from random effects analysis
Test for overall effect: Z = 6.01, P < .001

0.1 Favors Placebo 1 Favors Tiotropium 10
Fig. 2. Effects of tiotropium versus placebo on health-related quality of life, measured with St George’s Respiratory Questionnaire.




Clinically Important

Author, Year Tiotropium  Placebo Change in SGRQ OR (95% CI) Weight %*

(n/N) (n/N) ! Random
Brusasco’ 2003 174/356 128/326 —&— 1.48 (1.09-2.00) 16.20
Casaburi”® 2002 248/507 98/325 —i— 2.22 (1.65-2.98) 16.91
Chan® 2007 322/608 1341305 —— 1.4 (1.09-1.89) 18.18
Tashkin'‘ 2008 84911887  593/1648 = 1.46 (1.27-1.67) 32.52
Tonnel’' 2008 146/247 118/245 e 1.56 (1.09-2.22 13.14
Verkindre® 2006 26/44 16/46 . 2.71 (1.15-6.36) 3.06
Subtotal (95% Cl) 3649 2895 : 1.61(1.38-1.88) 100
Total events: 1765 (tiotropium), 1087 (placebo) 1
Overall (I-squared = 41.6%, P = .13) :
Heterogeneity Chi’ = 8.56 (df = 5) : * Weights are from random effects analysis
Test for overall effect: Z =6.01, P < .001 :

T -

01 Favors Placebo 1 Favors Tiotropium 10

Fig. 2. Effects of tiotropium versus placebo on health-related quality of life, measured with St George's Respiratory Questionnaire.

META-ANALYSIS OF TIOTROPIUM FOR TREATMENT OF STABLE COPD

Clinically Important Change in

Author, Year Tiotropium  Placebo Transitional Dyspnea Index OR (95% ClI) Weight %
(n/N) (n/N) : Fixed

Brusasco’' 2003 150/348 92/309 . 1.79 (1.29-2.47) 47.51

Casaburi® 2002 233/507 93/325 i 2.12 (1.58-2.86) 52.49

Subtotal (95% CI) 855 634 ' 1.96 (1.58-2.44) 100

Total events: 383 (tiotropium), 185 (placebo)
Overall (I-squared = 0.0%, P = .13)
Heterogeneity Chi* = 0.59 (df = 1)

Test for overall effect: Z = 6.04, P < .001

0.1 Favors Placebo 1 Favors Tiotropium 10

Fig. 3. Effects of tiotropium versus placebo on dyspnea, measured with the Transitional Dyspnea Index.

META-ANALYSIS OF TIOTROPIUM FOR TREATMENT OF STABLE COPD

A COPD Exacerbations

Author, Year Tiotropium  Placebo Placebo OR (95% Cl) Weight %*
(n/N) (n/N) Random

Brusasco’ 2003 129//402 156/400 —=+ 0.74 (0.55-0.99) 10.85
Casaburi'® 2002 198/550 156/371 B 0.78 (0.59-1.02) 11.69
Chan®’ 2007 268/608 125/305 +4— 1.14 (0.86-1.50) 11.31
Dusser” 2006 248/497 305/506 s 0.66 (0.51-0.84) 12,55
Freeman® 2007  19/200 35/195 0.48 (0.26-0.87) 4.00
Johansson® 2008 2/107 4117 0.54 (0.10-3.00) 0.57
Moita™ 2008 6147 6/164 o 1.12 (0.35-3.55) 123
Niewoehner™ 2005 255/914 296/915 B 0.81 (0.66-0.99) 15.00
Tashkin'‘ 2008 2001/2986  2049/3006 -+ 0.95 (0.85-1.06) 19.90
Tonnel™ 2008 101/266 130/288 —E= 0.74 (0.53-1.04) 9.09
Voshaar” 2008 26/180 21/181 B 1.29 (0.69-2.38) 3.80
Subtotal (95% Cl) 6857 6267 d 0.83 (0.72-0.94) 100
Total events: 3253 (tiotropium), 3283 (placebo)
Overall (I-squared = 49.7%, P = .03)
Halerogeneity Ch¥* = 10.89 (df = 10) * Weights are from random effects analysis
Test for overall effect: Z = 2.86, P < 004

0.1 Favors Placebo 1 Favors Tiotropium 10

A Exacerbation-Related
Author, Year Tiotropium  Placebo Hospitalizations Placebo OR (95% CI) Weight %
(/N) (/) ; Fixed
Brusasco’' 2003 12/402 20/400 — 0.58 (0.28-1.21) 242
Casaburi’2002  30/533 35/371 — 0.57 (0.34-0.95) 485
Chan?’ 2007 51/608 25/305 R 1.03 (0.62-1.69) 3.80
Dusser*® 2006 28/500 33/510 B 0.86 (0.51-1.44) 3.84
Niewoehner* 2005 64/914 87/915 — 0.72 (0.51-1.00) 10.07
Tashkin'¢2008  759/2968  811/3006 -~ 0.93 (0.83-1.04) 74.66
Vogelmier 2006~ 5/209 3/203 e 1.63(0.39-6.93) 0.37
Subtotal (95% CI) 6134 5710 : 0.89 (0.80-0.98) 100
Total events: 1898 (tiotropium), 2028 (placebo)
Overall (I-squared = 18.2%, 03)
Heterogeneity Chi* = 7.34 (df = 6) :
Test for overall effect: Z = 2.35, P < 019
T

0.1 Favors Tiotropium 1 Favors Placebo 10
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Author, year
publication

Title

Search method

N

Research Design
Aim

Type of studies
Type of participants

Exclusion
Type of intervention

Type of outcome
measures

Result

Rodrigo, 2008

Safety of Long-Acting Agonists in Stable COPD, A Systematic Review

The search was conducted using three strategies, Firstly, we queried MEDLINE (1966 to April 2007),
EMBASE (1974 to April 2007), and CINAHL (1982 to April 2007) databases using the following
medical subject headings, full text, and key word terms: long-acting _2 adrenoceptor agonist OR
salmeterol OR formoterol OR eformoterol AND COPD OR COPD OR chronic bronchitis OR
emphysema, Secondly, a search of the Cochrane Controlled Trials Register (CENTRAL; first quarter
2007) was completed using the above search strategy to identify any additional trials, Thirdly,
references from included studies, reviews, and texts were searched for citations, Trials published
solely in abstract form were excluded,

19,848 participants, 25 RCT

Length of treatment: studies of at least 4 weeks in duration

To assess the safety and the efficacy of LABAs,

Randomized (parallel group or cross-over) controlled trials without language restriction

Adult patients aged 35 years with stable COPD satisfying American Thoracic Society/European
Respiratory Society, or Global Initiative for Chronic Obstructive Lung Disease (GOLD) diagnostic
criteria

Inhaled LABAs (delivered via metered-dose inhaler or dry powder) vs placebo or inhaled ipratropium
bromide or inhaled tiotropium (with or without the additional use of SABAS)

Primary outcomes: severe COPD exacerbations (all episodes that required withdrawal from the trial
or hospitalization), all-cause mortality (death from any cause), and respiratory deaths (deaths due
to a respiratory event such as COPD exacerbation, pneumonia or respiratory failure).

Secondary outcome measures were mean change from baseline of postbronchodilator FEV, mean
change from baseline in the St, George Respiratory Questionnaire (SGRQ) and need for rescue
bronchodilator

LABAs vs placebo

Reduced severe exacerbations (relative risk [RR], 0.78; 95% confidence interval [Cl], 0.67 to 0.91),

No significant difference in terms of respiratory deaths (RR, 1.09; 95% Cl, 0.45 to 2.64).

Patients receiving LABAs showed significant benefits in airflow limitation measures, health-related
quality of life, and use of rescue medication,

Table 1—Characteristics of Included Studies*

Concomitant

Mean  Male Mean Use of

Design/Duration, Patients, Age. Gender, Baseline Reversibility  1CS (% ol Quality  Treatment Groups of
Source mo No. wr % FEV,, % to By-Agonist  Patients) Score Interest
Aalbers et a® RDB.PGMC/3 687 62 70 54 Yes Yes (12) 5 I at 4.5, 9. 18 pg bid: PL
Boyd et al'* R.DB.PGMC/4 674 62 7 1.28L No Yes (60) 3 S at 50, 100 pg bid: PL.
Brusasco et al'®  R.DB.PC.MC/6 1,207 64 76 39 Yes Yes 4 Sat 50 ug bid: T at 18
pg qd: PL
Calverley et al'™  R.DBPG.MC/36 6,112 65 75 44 No No 5 S at 50 pg bid: PL
Calverley et al'®  RDB.PG.MC/12 1,022 64 75 36 Yes No 3 T at 9 pg bid vs F/B at
9/320 g bid vs PL
Calverley et al'®  R.DB.PG.M(/12 1,465 63 73 45 No No 5 S at 50 g bid vs S/F at
50/300 pg bid vs PL
Campbell et al*®  R.DB,PG.MC/6 657 60 6S 54 Yes Yes (45) 4 T at 9 pg bid; PL
Celli et al* R.DB.PG.MC/6 1,368 64 42 No Yes 3 S at 50 ug bid: PL
Chapman et al**  RDB.PG.MC/6 408 =40 64 45 No Yes 4 S at 50 pg bid: PL
Dahl et al* R.DB.PCMC/3 780 64 75 45 Yes Yes (51) 4 T at 12, 24 pg bid: TP at

40 pg qid; PL

- ©




Dal Negro et al*
Grove et al®®
Gupta and
Chhabra?®
Hanania et al*”
Jones and Bosh®®
Mahler et al*

Mahler et al*

O'Donnell et al*'

Rennard et al*

Rossi et al®

Szafranski et al*

Stockley et al®®
Ulril*®
van Noord et al

Wadbo et al*®

137

R.DB.PG/12
R.DB.CO/
R.DB.PG/2
R.DB.PC M6

R.DB.PCMC/4
R.DB.PCMC/3

R.DB.PG.MC/6
R.DB.PG.MC/2
R.DB.PG/3

R.DB.PCM/12
R.DB.PCM/12

R.DB.PG/3
R.DB.CO/2
R.DB.PC M3
R.DB.PG/3

[
& o »

723

283
411

691

185

405

854
812

634
63
144

183

@
g2h

22 2 2 2 22 2

Z22a83

100

63

63

83
9

76

88
53

49

42
1.1SL

42

45
40

41

41

41

47
36

46
45
40

33

No

No 4 Sat50 pg bid: PL

Yes 3 S at 50 pg bid: PL

Yes 4 S at 50 pg bid: PL

No 3 Sat 50 pg bid vs S/F at
50250 g bid vs PL

Yes 3 S at 50, 100 pg bid; PL

Yes 4 S at 42 pg bid: 1P at 36
pg qid; PL

No 3 Sat 50 ug bid vs S/F at
50/500 pg bid vs PL

No 4 S at 50 pg bid vs S/F at
50/250 ug bid vs PL

Yes 5 S at 42 pg bid: TP at 36
pg qid; PL

Yes (47) 3 Fat 12, 24 pg bid: PL

No 3 Tat 45 pg bid vs F/B at
4.5/160 pg bid vs PL

Yes (57) 5 S at 50 ug bid: PL.

Yes 3 S at 50 pg bid: PL

Yes (39) 3 Sat50 pg bid; PL

Yes (27) 3 ¥ at 18 pg bid; TP at 40

pg qid: PL

R = randomized:

DB = double blind; PG = parallel group: CO = crass-over; MC = multicenters NS = not_stated: F = formoterol;
S = salmeterol; IP = ipratropium: B = budesonide: PL = placebo; T = tiotropium.

Study LABAS Placebo RR (fixed) Weight RR (fixed)
or sub-category N N 5%l % 9%
01 Saimeterol vs. Placebo (non-reversibie)
Calveriey [19] €/372 19/361 — 6.04 0.41 (0.18, 0.92)
Chapman [22] 4/201 47207 e 1.24 1.03 10.26, 4.06)
Stockley [35] 14/316 19/318 — 5.94 0.74 10.38, 1.45)
ven Noord [37) /47 4750 e 1.22 0.80 10.139, 3.38)
Subtetsl (95% C1) 936 936 - 14.43 0.63 10.40, 0.95)
Total events: 29 (LABAs), 46 (Placebo)
Test for heterogenety. Chi* = 1.91,df = 3 (P = 0.59), F = 0%
Test for overall effect Z =198 (P = 0.05)
02 Ssimeterol vs_ Placebo (reversible)
Brusasco [16] 207408 20/400 e 6.31 0.99 10.54, 1.81)
Hanara (27] $/177 117188 —_———— .37 0.48 [0.17, 1.34]
Maier [30] 38/158 §9/177 . 17.44 0.72 (0.51, 1.02]
ODonned [31] 1/89 6764 ———— 1.80 0.18 10.02, 1.46)
Subtotel (35% CI) 799 826 =4 28.93 0.72 10.54, 0.95)
Total events: 64 (LABAS), 96 (Placebo)
Test for heterogenety. Chi* = 3.3, df = 3(P = 0.34),F = 107%
Test for oversll effect Z=228(P=002)
03 Formoterol vs. Placebo (non-rever sible)
‘Wadbo (39) 8/61 11760 —_—1 3.48 0.72 10.31, 1.68)
Subtotel (35% CI) 61 60 e 3.48 0.72 10.31, 1.685)
Total events: 8 (LABAS), 11 (Placebo)
Test for heterogenety. not applcable
Test for overall eftect Z =078 (P =043)
04 Formoterol vs. Placebo (reversible)
Aabers [13] 1/514 07173 —y  0.23 1.01 10.04, 24.77)
Calveriey [18] 23/288 79/286 - 24.71 0.93 (0.71, 1.21)
Dahl (23] 2/386 37200 —— 1.24 0.35 [0.06, 2.05)
Rossi [33] 60/425 337220 . A 13.63 0.94 10.64, 1.39)
Szatranski [34] 23/201 437208 —— 13.38 0.69 [0.45, 1.06)
Subtotel (95% CI) 1781 1084 < 53.16 0.86 10.71, 1.04)
Total events: 165 (LABAS), 158 (Placebo)
Test for heterogenety Chi' = 258, df = 4 (P = 063),F = 0%
Test for oversll effect Z =154 (P=012)
Totsl (85% C1) 3577 2876 * 100.00 0.78 10.67, 0.91)
Totel events: 266 (LABAs), 311 (Placebo)
Test for heterogenety: Chi' « 9.86, df = 13 (P « 0.71),F « 0%
Test for overall effect Z = 327 (P = 0001)

01 02 05 2 5 10

Favors LABA:  Favors Placebo

IIGURE 2. Pooled RR for COPD exacerbations requiring withdrawal or hospitalization (with 95% CI)
of eligible studies comparing inhaled LABAs with 1)1:100])0 (n = number of exacerbations: N = number
of patients). Trials are stratified by type of LABA (salmeterol or formoterol) and reversibility to SABA
(poorly reversible or reversible).
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Title

Search method

N
Research Design

Aim

Type of studies
Type of participants
Exclusion

Type of intervention
Type of outcome

measures
Result

Comparative efficacy of indacaterol 150 12g and 300 1£g versus fixed-dose combinations of formoterol
+budesonide or salmeterol +fluticasone for the treatment of chronic obstructive pulmonary disease
-a network meta-analysis

A systematic literature search was performed using a predefined search strategy in MEDLINE® and
EMBASE®: studydocuments for indacaterol studies were provided by Novartis, Search terms
included a combination of free-text and thesaurus terms relevant to COPD, indacaterol, salmeterol,
formoterol, and RCTs,

2,270 participants, 6 RCT

The search strategy was initially performed for the period 1989~2009 and a supplementary search
was undertaken for the period 2009~2010 in order to capture the most recent literature,

To compare efficacy of indacaterol to that of fixed-dose combination (FDC) formoterol and budesonide
(FOR/BUD) and FDC salmeterol and fluticasone (SAL/FP) for the treatment of chronic obstructive
pulmonary disease (COPD) based on the available randomized clinical trials (RCTSs).

RCTs

COPD patients =40 years of age with FEVi/FVC of <0.70 and FEV; percent predicted <80%,

Patients with asthma or other respiratory or pulmonary diseases and other clinically significant diseases
that may have affected treatment,

Indacaterol 150 «g or 300 g, fixed dose combinations of FOR/BUD and SAL/FP,

Comparators included any of the interventions or placebo,

Outcomes of interest included trough FEVy (reported predose values) at 12 weeks and 6 months,

SGRQ total score at 6 months, and TDI total score at 6 months,

Table | Study characteristics for each study included in the network meta-analysis

Source Trial type Location Duration Active treatments Examples of key Ethnicity’
Dahl etal* RCT, DB, DD, MC 240 centers: Europe and Russia, 52 weeks IND; 300 ig; OD Patients with concomitant Caucasian: 92%-94%
(82334 Argentina, Chile, Colombia, Ecuador, pulmonary disease, type | Black: 0%
Non-ICS Egypt. Israel, Peru, South Korea diabetes, a history of asthma, Asian: 2%
or significant condition® Other: 5%6%
Donohu etal* RCT, PC, DB, DD, MC, 334 centers: Argentina, 26 weeks IND; 150 pig; OD; Patients with concomitant Caucasian: 79%-82%
(B23355)2 2 stage adaptive seamless Canada, Germany, India, IND: 300 j1g; OD pulmonary disease, type | Black: 2%-3%
Non-ICS aly, Korea, Spain, Sweden, diabetes, a history of asthma, Asian: 13%19%
Turkey, Taivan, US or significant condition Other: 0%-1%
Kornmanneta?  RCT, DB, DD, MC 142 centers 26 weeks IND; 150 pig; OD Patients with concomitant Caucasian: 75%78%
(B2336) pulmonary disease, type | Black: 0%
Non-ICS diabetes, a history of asthma, Asian: 16%-17%
or significant condition® Other: 7%-8%
Feldman et al* RCT, DB, DD, MC 103 centers: US, Australia/ 12 weeks IND; 150 pg; OD Patients with a history of asthma Caucasian: 92%-93%
(B2346)° New Zealand, Belgium or any significant pulmonary Black: 5%6%;
Non-ICS disease or cardiovascular Asian: 0.5%;
abnormality Other 2%:
B2333 RCT, DB, DD, MC Multiple centers; China and India 26 weeks IND; 150 pg; OD; Patients with concomitant Caucasian: 4%-5%
Non-ICS IND; 300 pig; OD pulmonary disease, a history Asian: 95%
or asthma, type | diabetes, (Chinese 89%-90%)
or dlinically significant condition®
B13023 RCT, DB, MC 73 centers; Japan, Taiwan, Korea, 12 weeks IND; 150 pig; OD; Patients with concomitant Asian: 100%
Non-ICS India, Hong Kong, and Singapore IND; 300 pig: OD pulmonary disease, a history (Japanese: 43%-45%;
or asthma, type | diabetes, Chinese: 15-17%
or clinically significant conditiont Korean: 28%-30%)
Table 2 Key baseline patient characteristics for each study included in network meta-analysis
Source Treatment Randomizedno.  %male  Meanage  %current  %severeor  FEV, FVC BDI SGRQ
smokers very severe
B23347 non-ICS”  Placebo 180 83% 64 46% 38% 140(050)  277(081)  67(23) 434(175)
IND 300 165 2% 64 46% 44% 132(042) 272075 65Q0) 463 (17.5)
B23355; nonICS®  Placebo 26 60% 63 47% 0% 139051)  260(079)  65Q24) 467 (17.5)
IND 150 240 65% 6 52% 3% 143(053)  265(078)  69Q4) 432(19.1)
IND 300 241 66% 63 50% 3% 141 (054 272084  67Q23) 440 (187)
B2336; non-ICS* Placebo 187 81% 65 4% 39% 137(050)  260(078) 67 (20) 425 (183)
IND 150 173 74% 6 51% 8% 136(052)  256(088)  69(20) 421 (193)
B2346; non-ICS* Placebo 125 55% 64 55% 34% 137(058)  NR NR 480 (173)
IND 150 144 51% 5] 58% 0% 135(060)  NR NR 492 (202)
B2333% non-ICS*  Placebo 1 94% 64 % 53% L15(039)  268(067)  65Q2) 419 (196)
IND 150 16 94% 65 % 50% LILO37)  264(060)  64Q23) 418 (18.1)
IND 300 n 97% 65 25% 46% L16(037)  270(064) 67 Q1) 422 (169)
BI3027 non-ICS*  Placebo 76 94% 67 % 35% 120(041)  267(071)  74Q5) 386 (17.7)
IND 150 85 9% 67 34% 3% 131045 270(066)  75Q1) 37.8(183)
IND 300 87 97% 67 36% 3% 122(041) 261 (068)  78(24) 355 (16.2)
Table 4 Results of network meta-analysis: all treatments versus placebo without covariates
Trough FEV, L Trough FEV, L SGRQ total score TDI total score
difference in difference in difference in difference (95% Crl)
CFB (95% Crl) CFB (95% Crl) CFB (95% Crl) at 6 months

at 12 weeks at 6 months at 6 months

All studies
IND 150 ug 0.17 (0.15, 0.20) 0.16 (0.13,0.19) —4.43 (-6.67,-2.17) 1.01 (0.65. 1.37)
IND 300 ug 0.17 (015, 0.20) 0.16 (0.13,0.19) -3.01 (-5.26.-0.81) 1.19 (0.83, 1.55)
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Author, year publication
Title

Country
Setting/Design
Time frame
Randomization method
Allocation concealment
Blinding

- Participants

- Investigators

- Outcome assessors
Intention-to-treat
Follow-up period
Loss to follow-up
[TT anlaysis
Number
Age
Sex (M)
Ethnicity (Caucasian)

FEVi %predicted (postBD)*

FEVi/FVC (postBD)*
FEV: reversibility (%)*
Inclusion

Exclusion

Intervention

Result
Number

Donald A Mahler et al,, 2012

Concurrent use of indacaterol plus tiotropium in patients with COPD provides superior
bronchodilation compared with tiotropium alone: a randomised, double-blind comparison

Study 1: 186 centers in 14 countries

Double-blind tiotropium 18 x2g+Indacaterol 150 g once daily vs, tiotropium 18 12g-+placebo
12-week study

An automated interactive voice response system and was stratified by COPD severity

Yes (An automated interactive voice response system)

The blinding of indacaterol and placebo continued until the study

Yes

Yes

Yes

Yes

12-week

39/570 for indacaterol +tiotropium, 35/561 for tiotropium +placebo group

Indacaterol +tiotropium Placebo +tiotropium
570 561
64.0+9.07 63.4+9.22
70% 67%

782 76.8
483 (9.70) 489 (11.46)

464 (9.74) 458 (10,00)

16.5 (14.48) 173 (17.13)

- aged =40 years
- a smoking history of =10 pack yrs
- a diagnosis of moderate-to-severe COPD (postbronchodilator 30 <FEV; <65, FEV4/FVC<0.7)
- A history of asthma
- History of exacerbation within the previous 6 weeks
Indacaterol +tiotropium
Indacaterol 150 129 once daily
Tiotropium, 18 g once daily

Placebo +tiotropium
tiotropium, 18 .2g once daily

570 561

Differences between indacaterol+tio vs, tio+placebo

FEVy AUC 5 min~8 h
COPD severity - moderate
- severe

Smoking status - ex smoker
- current smoker

ICS use - non-users

o -

120 mL (90~160)
130 mL (100~160)
120 mL (90~150)
130 mL (100~170)
120 mL (90~160)



- users 130 mL (100~160)
Trough FEV4
COPD severity - moderate 90 mL (50~130)
- severe 70 mL (80~110)
Smoking status - ex smoker 70 mL (40~110)
- current smoker 80 mL (40~130)
ICS use - non-users 70 mL (30~110)
- users 80 mL (50~120)
Patient reported symptoms and use of as-needed salbutamol
Change from baseline symptom score (full 24 h) —2.1(0.20) —16 (0.21)
Change from baseline symptom score (day-time) —1.2 (0.10) —0.9 (0.10)
Change from baseline symptom score (night-time) —1.0 (0.10) —0.8 (0.10)
Change from baseline salbutamol use (puff/day) —25 (0.17) —13(0.17)
Days during treatment with no salbutamol use (%) 432 (1.91) 342 (193
Adverse events (%)
Cough 104 37
Muscle spasm 23 0
Plasma potassium <35 mmol/L 23 2.1
Systolic BP-high 23 05
QTc interval (absolute value) 32 29

*post-salbutamol for FEVy % and FEV+/FVC and pre/post salbutamol for reversibility

Author, year publication
Title

Country
Setting/Design
Time frame
Randomization method
Allocation concealment
Blinding

- Participants

- Investigators

- Outcome assessors
Intention-to-treat
Follow-up period
Loss to follow-up
ITT anlaysis
Number
Age
Sex (M)
Ethnicity (Caucasian)

FEV: %predicted (postBD*)

FEV:i/FVC (postBD*)
FEV: reversibility (%)*
Inclusion

Exclusion

Intervention

Donald A Mahler et al,, 2012

Concurrent use of indacaterol plus tiotropium in patients with COPD provides superior
bronchodilation compared with tiotropium alone: a randomised, double-blind comparison

Study 1: 186 centers in 14 countries

Double-blind tiotropium 18 x2g+Indacaterol 150 g once dalily vs, tiotropium 18 12g-+placebo

12-week study

An automated interactive voice response system and was stratified by COPD severity

Yes (An automated interactive voice response system)

The blinding of indacaterol and placebo continued until the study

Yes

Yes

Yes

Yes

12-week

29/572 for indacaterol +tiotropium, 37/570 for tiotropium +placebo group

Indacaterol +tiotropium Placebo +tiotropium

572 570

63.1+8.383 6284+ 898
63% 68%
77 8% 79.3%

486 (9.74) 486 (9.76)

470 (10.21) 472 (9.53)

16.3 (15.85) 16.5 (16.27)

- Aged =40 vyears
- A smoking history of =10 pack yrs

- A diagnosis of moderate-to-severe COPD (postbronchodilator 30 <FEV; <65, FEVi/FVC <0.7)

- A history of asthma
- History of exacerbation within the previous Bweeks
Indacaterol +tiotropium
Indacaterol 150 g once daily
Tiotropium, 18 g once daily

Placebo +tiotropium
tiotropium, 18 £g once daily

- ©




Result

Number 572 570
Differences between indacaterol + tio vs, tio +placebo
FEV: AUC 5 min~8 h
COPD severity - moderate 130 mL (90~160)
- severe 110 mL (80~140)
Smoking status - ex smoker 140 mL (110~170)
- current smoker 90 mL (50~120)
ICS use - non-users 140 mL (100~170)
- users 100 mL (70~140)
Trough FEV4
COPD severity - moderate 90 mL (60~120)
- severe 60 mL (80~90)
Smoking status - ex smoker 80 mL (60~110)
- current smoker 60 mL (20~90)
ICS use - non-users 90 mL (60~120)
- users 60 mL (30~90)
Patient reported symptoms and use of as-needed salbutamol
Change from baseline symptom score (full 24 h) —22 (0.21) —15 (0.21)
Change from baseline symptom score (day-time) —1.1(0.12) —08 (0.12)
Change from baseline symptom score (night-time) —1.0(0.12) —07 (0.12)
Change from baseline salbutamol use (puff/day) —2.1(0.17) —1.4(0.17)
Days during treatment with no salbutamol use (%) 38.7 (1.94) 336 (1.92)
Adverse events (%)
Cough 9.1 44
Muscle spasm 03 1.1
Plasma potassium <35 mmol/L 16 14
Systolic BP-high 0.7 04
QTc interval (absolute value) 18 26
*post-salbutamol for FEVy % and FEVi/FVC and pre/post salbutamol for reversibility
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Author/year publication Multicenter, Christine R Jenkins

Title Efficacy of salmeterol/fluticasone propionate by GOLD stage of COPD; analysis from the
randomized, placebo-controlled TORCH study
Country 42 countries including Australia, London, USA, and Denmark
Setting/Design Double-blind, placebo-controlled trial
Time frame 2 Year (September 2000 and the last in November 2002)
Randomization method Permuted blocks with stratification according to country and smoking status
Allocation concealment Yes
Blinding
- Participants Yes

® -



- Investigators

- Outcome assessors
Intention-to-treat
Follow-up period
Post bronchodilator FEV;

Number
Age
Sex(M)
Ethnicity
Inclusion

Exclusion

Intervention

Result (Stage 1I)
number
Withdrawal rate
Mortality
Moderate/severe
exacerbation rates
Adjusted mean FEV4
(after 3 years)
Rate of decline in FEV;
Health status (SQRQ)
Treatment interaction
Adverse events
Probability of Pneumonia

Yes
Yes
Yes
3-year period
Stage IV (<30%)

Stage Il (30% to <50%) Stage Il (50% to <80%)

+=>80% 28 Pts

937 3,017 2,156
642+78 65.4+81 649+87
83% 76% 72%

Male or female aged 40~80 yrs
Current or exsmokers with a smoking history of =10 pack yrs
FEV:<60% pred, <10% reversibility in predicted FEVs and a FEV4/FVC ratio <70%
An established history of COPD
Current diagnosis of asthma or respiratory disorders other than COPD
Chest radiograph indicating diagnosis other than COPD
Had a lung-volume reduction surgery and/or a lung transplant
Requirement for LTOT at start of study >12 h/day
Receiving long-term oral corticosteroid therapy
Serious, uncontrolled disease likely to interfere with the study and/or cause death within the
3-yr study period
Placebo group Salmeterol and Fluticasone

Salmeterol alone Fluticasone alone

placebo Salmeterol 50 #g  Fluticasone propionate, Salmeterol 50 «g plus

twice daily 500 g, twice daily Fluticasone propionate,
500 19, twice daily

535 522 537 562

35% 27% 32% 27%

114% 9.2% 9.9% 7.8%

0.82/year 0.71/year 0.68/year 0.57/year

1,522 1,589 1,568 1,623

—60 —40 —46 —44

-13 —15 —21 —37

470 (87%) 471 (89%) 481 (88%) 487 (86%)

106 9.4 128 153

Definition: Moderate/severe exacerbation is defined as one requiring treatment with systemic corticosteroids and/or antibiotics,

A severe exacerbation is an

exacerbation requiring hospitalization,
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Author, year publication
Title
Setting/Design

Time frame
Randomization method
Allocation concealment
Blinding

-Participants
-Investigators
-Outcome assessors
Intention-to-treat
Follow-up period
Loss to follow-up
ITT anlaysis
Number
Age
Sex(M)
Ethnicity
Inclusion

Exclusion
Intervention

Result
Number

Change from baseline of trough FEV,

TDI

OR of likelihood of achieving =1
Health status (SGRQ-C)

Total score
Symptoms score
Activity score
Impacts score

OR of likelihood of achieving >4
Mean change in rescue medication

COPD Exacerbations
Total withdrawal

Withdrawal due to treatment failure
Withdrawal due to adverse effects

Adverse effects
Serious adverse effects
All cause mortality

% patients with glucose >99 mmol/L

QTc >60 ms
Non-acute cough

Multicenter, 2010

Once-daily bronchodilators for COPD ; indacaterol versus Tiotropium

Double-blind indacaterol 150 or 300 1£g or placebo via single-dose dry powder inhaler or open
label tiotropium 18 x2g via HandiHaler

From 23 April 2007 to 23 August 2008

An automated interactive voice response system and was stratified by smoking status

Yes (An automated interactive voice response system)

The blinding of indacaterol and placebo continued until the study

Tiotropium; open label

Yes

Yes

Yes

Yes

26 week

23/18/21% in each group

Indacaterol 150 or 300 «g Tiotropium 18 12g

416/416 415
63.4+9.4/633+9.32 64+8.77
62.7% 64.8%

- Aged 40 years or older
- A smoking history of =20 pack yrs
- A diagnosis of moderate-to-severe COPD (30 <FEV; <80, FEV:/FVC<0.7)
- A history of asthma
Indacaterol (26 weeks)
150 or 300 «g

Tiotropium (26 weeks)
Tiotropium, 18 g once dalily

416/416 415
0.12+0.239/0.16=0.587L (26 weeks) 0.12+0236 L

1.0/1.18+ 0.87
216/2.85+ 1.69
—33/—24 —10
—40/—43 —13
—48/—31 —10
—23/—15 —02
1.75/1.38+ 1.156
—15/—16 —10

72 (17 3%)/76 (18.3%) 79 (19.0%)

95 (23%)/77 (18%) 89 (21%)
4 (1.0%)/9 (2.2%) 9 (2.2%)
30 (7.2%)/24 (5.8%) 17 (4.1%)
277 (66.6%)/273 (65.6%) 279 (67.2%)
35 (8.4%)/32 (7.7%) 34 (8.2%)
1 2
9.9/7 5% 75%
02/05% 0.2%
30 (7.2%)/30 (7.2%) 26 (6.3%)

Author, year publication
Title

Country

Setting/Design

® -

Multicenter, randomized, parallel-group, blinded, double-dummy study
Blined 12-week comparison of once-daily indacaterol and tiotropium in COPD

Randomized, parallel-group, blinded, double-dummy study



Randomization method
Allocation concealment
Blinding

- Participants

- Investigators

- Outcome assessors
Intention-to-treat
Follow-up period
Loss to follow-up

1:1 ratio and stratified by smoking status, The order of use of the inhaler was randomly assigned.

Yes

Yes

Yes

Yes

Yes

Yes

12 week

60 (7.5%)/61 (7.6%) in each group

[TT anlaysis Indacaterol 150 1£g Tiotropium 18 1£g
Number 794 799
Age 63.6+8.6 63.4+£8.29
Sex (M) 70% 67%
Ethnicity 95% Caucasian 95% Caucasian
Inclusion - Aged 40 years or older
- A smoking history of =10 pack yrs
- A diagnosis of moderate-to-severe COPD (30 <FEV; <80, FEV:/FVC<0.7)
Exclusion - A history of asthma
- Recent COPD exacerbation or respiratory infection
Intervention Indacaterol Tiotropium
150 g Tiotropium, 18 £g once daily
Result
Number 794 799
Change from baseline of trough FEV4 013 L (11.1%) 0.12 L (10.6%)
Change from baseline of TDI 201+0178 143+0.178
OR of likelihood of achieving =1 149 (95%Cl 1,19~1 85)
Health status (SGRQ-C)
Total score —51£12.06 —30+1164
OR of likelihood of achieving =4 143 (95%Cl 1,15~178)
Mean change in rescue medication —14 —0.85
COPD Exacerbations 85 (10.7%) 66 (8.3%)
Total withdrawal 60 (7.5%) 61 (7.6%)
Withdrawal due to treatment failure 1 (0.1%) 3 (0.4%)
Withdrawal due to adverse effects 31 (3.9%) 27 (3.4%)
Adverse effects 315 (39.7%) 297 (37.2%)
Serious adverse effects 28% 3.8%
All cause mortality 0 2
% patients with glucose >9.9 mmol/L 3.3% 2.6%
QTc >60 ms 2.9% 3.1%
Non-acute cough 37 (4.7%) 27 (3.4%)
2718 7-2; ICS/LABA vs tiotropium
o7 G| HlEY olE  HIZBY HINmY HFY ST HEE 2A4%E
1 el ge U gie U o %
Author, year Welsh EJ, Cochrane Database of Systemic Review 2011
publication
Title Combination inhaled steroid and long-acting beta2-agnonist versus tiotropium for stable chronic

obstructive pulmonary disease
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Search method

N

Am

Type of studies
Type of participants
Type of intervention

Type of outcome
measures

Result

We identified trials using the Cochrane Airways Group Specialised Register of trials, which is derived
from systematic searches of bibliographic databases including the Cochrane Central Register of
Controlled Trials (CENTRAL), MEDLINE, EMBASE, CINAHL, AMED, and PsycINFO, and
handsearching of respiratory journals and meeting abstracts (see the Airways Group Module for
further details), All records in the Specialised Register coded as 'COPD' were searched using the
following terms: (tiotropium or spiriva) AND (((budesonide or fluticasone or beclomethasone or
mometasone or steroid* or corticosteroid®) and (formoterol or salmeterol or indacterol or (beta* and
agonist*))) or (symbicort or viani or seretide or advair or foster or fostair or inuvair or combination®)
The search was conducted in March 2010,

1,323 participants, 1 studies

To assess the relative effects of inhaled combination therapy and tiotropium on patients with COPD

We included only randomised controlled trials with a parallel group design comparing the interventions,
Studies were not excluded on the basis of blinding.

Populations with a diagnosis of chronic obstructive pulmonary disease, We only included studies
where an external set of criteria had been used to screen participants for this condition

1. Inhaled combination corticosteroid and long-acting beta2-agonist (such as fluticasone/salmeterol,

budesonide/formoterol, beclomethasone/formoterol),

2. Inhaled tiotropium bromide

Primary outcomes

1. Mortality (all cause)
2. Hospital admission
3. Exacerbations; all cause, requiring short courses of oral corticosteroids or antibiotics as defined
by agreed criteria
4. Pneumonia
Secondary outcomes
1, Quality of life (measured with a validated scale for COPD, e.g. St George's Respiratory
Questionnaire, Chronic Respiratory Disease Questionnaire)

. Symptoms

. Forced expiratory volume in one second (FEV4)

. Non-fatal serious adverse events

. Adverse events
6. Withdrawals

One large two year trial (INSPIRE) and two smaller, shorter trials (Dawber 2005; SCO40034) were
found, The results from these trials were not pooled, The number of withdrawals from each arm
of the INSPIRE trial was large and imbalanced and outcome data was not collected for patients
who withdrew, raising concerns about the reliability of data from this study.

In INSPIRE, there were more deaths on tiotropium than on fluticasone/saimeterol (Peto OR 0.55; 95%
Cl 0,33 to 0.93), This was a statistically significant difference, however the number of withdrawals
from each of the arms was eleven times larger than the observed number of deaths for participants
on fluticasone/salmeterol and seven times larger for participants on tiotropium, There were more
all cause hospital admissions in patents on fluticasone/salmeterol than those on tiotropium in
INSPIRE (Peto OR 1.32; 95% CI 1,04 to 1.67). There was no statistically significant difference in
hospital admissions due to exacerbations, the primary outcome of INSPIRE, There was no significant
difference in exacerbations in patients on fluticasone/salmeterol compared to tiotropium when
compared as either an odds ratio or a rate ratio (mean number of exacerbations per patient per
year), Exacerbations requiring treatment with oral corticosteroids were less frequent in patients on
fluticasone/salmeterol (Rate Ratio 0.81; 95% CI 0.67 to 0.99). Conversely exacerbations requiring
treatment with antibiotics were more frequent in patients treated with fluticasone/salmeterol (Rate
Ratio 1,19; 95% ClI 1,02 to 1.38). There were more cases of pneumonia in patients on
fluticasone/salmeterol than those on tiotropium (Peto OR 2,13; 95% ClI 1,33 to 3.40). Confidence
intervals for these outcomes do not reflect the additional uncertainty arising from unknown outcome
data for patients who withdrew,
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Comparison 1. Fluticasone/Salmeterol (FPS) versus Tiotropium (Tio)

No. of No. of
Outcome or subgroup title studies  participants Statistical method Effect size
1 Mortality (All-cause) 3 Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not selected
2 Hospital Admission 3 Peto Odds Ratio (Peto, Fixed, 95% CI) Torals not selected
2.1 Hospital admissions all 3 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.0 [0.0, 0.0]
cause
2.2 Hospital admissions 1 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.0 [0.0, 0.0]
resulting from exacerbations
3 Exacerbations (all cause): number 1 Odds Ratio (M-H, Fixed, 95% CI) Totals not selected
of patients experiencing one or
more exacerbations over two
years
4 Exacerbations (mean number of 1 Rate Ratio (Fixed, 95% CI) Totals not selected
exacerbations per patient per
year)
4.1 Exacerbations (all cause) 1 Rate Ratio (Fixed, 95% CI) 0.0 [0.0, 0.0]
4.2 Exacerbations requiring 1 Rate Ratio (Fixed, 95% CI) 0.0 [0.0, 0.0]
oral corticosteroids
4.3 Exacerbations requiring 1 Rate Ratio (Fixed, 95% CI) 0.0 [0.0, 0.0]
antibiotics
5 Pneumonia 3 Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not selected
6 Quality of Life 1 Mean Difference (Fixed, 95% CI) Tortals not selected
6.1 32 weeks 1 Mean Difference (Fixed, 95% CI) 0.0 [0.0, 0.0]
6.2 104 weeks 1 Mean Difference (Fixed, 95% CI) 0.0 [0.0, 0.0]
7 FEV (Litres) 3 Mean Difference (Fixed, 95% CI) Totals not selected
7.1 FEV at short time frame 3 Mean Difference (Fixed, 95% CI) 0.0 [0.0, 0.0]
(3 to 12 weeks)
7.2 FEV] at 2 years Mean Difference (Fixed, 95% CI) 0.0 [0.0, 0.0]
8 Serious Adverse Events Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not selected
(non-fatal)
9 Adverse Events 3 Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not selected
10 Wichdrawal 3 Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not selected
10.1 Total number of subjects 3 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.0 [0.0, 0.0]
withdrawn
10.2 Due to adverse events 3 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.0 [0.0, 0.0]
10.3 Due to lack of efficacy 3 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.0 [0.0, 0.0]
= {E 7-3 ; Indacaterol vs ICS/LABA
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Author, year Cope S, 2011

publication
Title

Search method

N
Research Design

Am

Comparative efficacy of indacaterol 150 ,2g and 300 1£g versus fixed-dose combinations of formoterol
+budesonide or saimeterol +fluticasone for the treatment of chronic obstructive pulmonary disease
—a network meta-analysis

A systematic literature search was performed using a predefined search strategy in MEDLINE® and
EMBASE®: studydocuments for indacaterol studies were provided by Novartis, Search terms
included a combination of free-text and thesaurus terms relevant to COPD, indacaterol, salmeterol,

formoterol, and RCTs,

10,211 participants, 15 RCT
The search strategy was initially performed for the period 1989 ~2009 and a supplementary search
was undertaken for the period 2009~2010 in order to capture the most recent literature,
To compare efficacy of indacaterol to that of fixed-dose combination (FDC) formoterol and budesonide
(FOR/BUD) and FDC salmeterol and fluticasone (SAL/FP) for the treatment of chronic obstructive
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pulmonary disease (COPD) based on the available randomized clinical trials (RCTs).

Type of studies RCTs
Type of participants ~ COPD patients =40 years of age with FEV4/FVC of <0.70 and FEV; percent predicted <80%
Exclusion Patients with asthma or other respiratory or pulmonary diseases and other clinically significant diseases

that may have affected treatment,
Type of intervention  Indacaterol 150 g or 300 «g, fixed dose combinations of FOR/BUD and SAL/FP.
Comparators included any of the interventions or placebo.

Type of outcome QOutcomes of interest included trough FEV; (reported predose values) at 12 weeks and 6 months,
measures SGRQ total score at 6 months, and TDI total score at 6 months,
Result Table | Study characteristics for each study included in the network meta-analysis
Source Trial type Location Duration Active treatments Examples of key Ethnicity*
Hanania et al'® RCT, DB, MC 76 centers; US 24 weeks SAUFP; Patients with asthma and ‘White: 91%-96%
501250 ug: BID significant medical disorders Black: 3%-5%
Asian/other: 2%-3%
Barnes et al'* RCT, DB, MC NR 13 weeks SAUFP; NR ‘White: 99%-100%
507500 ug; BID Asian: 0%—1%
Calverley etal'* RCT, DB, MC 196 centers; 25 countries. 52 weeks SAUFP; Patients with other respiratory NR
in Europe including Russia, Australia, 50/500 ug; BID disorders
New Zealand, Canada, South Africa
Calverley etal'* RCT, DB, MC 444 centers; 42 countries 3 years SAUFP; Patients with asthma, other United States: 23%
50/500 ug; BID respiratory disorders, or other Europe: 50%;
diagnosis that may interfere Asia: 12%13%
with treatment Other: 15%
Mahler etal™ RCT, DB.MC 65 centers; US 24 weeks SAUFP; Patients with asthma and/or ‘White: 92%-95%;
50/500 ug; BID significant medical disorders Black: 4%—6%
(emphysema: 74%-78%) Asian/other: 1%-2%
Zheng et al** RCT,DB, MC 12 centers: China 24 weeks SAUFP; Patients with other respiratory 100% Chinese
50/500 ug; BID disorders and/or significant
medical disorders
Calverley etal” RCT, DB, MC 109 centers; |5 countries 52 weeks FOR/BUD; Patients with history of asthma, NR
in Europe, Brazil, South Africa 9/320 ug; BID; seasonal allergic rhinitis prior
and Asia (China, Malaysia, Taiwan, the age of 40 years, relevant
and Thailand) cardiovascular disorders or
significant disorder
Rennard et al*® RCT, DB, DD, MC 237 centers: US and Mexico 52 weeks FOR/BUD; Patients with history of asthma, ‘White: 92.5%;
9/160 ug; BID; seasonal allergic rhinitis prior Black: 2.6%;
FOR/BUD; the age of 40 years, relevant Asian: 02%
9/320 pg; BID cardiovascular disorders or Other: 4.7%
other respiratory tract disorders.
Tashkin et af' RCT, DB, DD, MC 194 centers; US, Czech Republic, 26 weeks FOR/BUD; 9/160 pg; Patients with history of asthma, ‘White: 92%-93%
The Netherlands, Poland and BID; FOR/BUD; seasonal allergic rhinitis before Black: 2%-3%
South Africa 9/3200 ug; BID the age of 40 years, any relevant Asian: 0%-1%
‘cardiovascular disorders or Other: 4%6%
other respiratory tract disorder
Dahl et al* RCT, DB, DD, MC 240 centers: Europe and Russia, 52 weeks IND; 300 ug; OD Patients with concomitant Caucasian: 92%-94%
(82334 Argentina, Chile, Colombia, Ecuador, pulmonary disease, type | Black: 0%
Non-ICS Egypt. Israel, Peru, South Korea diabetes, a history of asthma, Asian: 2%
or significant condition* Other: 5%-6%
Donohu et al* RCT, PC, DB, DD, MC, 334 centers: Argentina, 26 weeks IND; 150 pg; OD; Patients with concomitant Caucasian: 79%-82%
(B23355)2 2 stage adaptive seamless Canada, Germany, India, IND; 300 pg; OD pulmonary disease, type | Black: 2%-3%
Non-ICS Italy, Korea, Spain, Sweden, diabetes, a history of asthma, Asian: 13%-19%
Turkey, Taiwan, US or significant condition® Other: 0%-1%
Kornmann et al” RCT, DB, DD, MC 142 centers 26 weeks. IND; 150 pg; OD Patients with concomitant ‘Caucasian: 75%—78%
(B2336)* pulmonary disease, type | Black: 0%
Non-ICS diabetes, a history of asthma, Asian: 16%—17%
or significant condition® Other: 7%-8%
Feldman et al RCT, DB, DD, MC 103 centers: US, Australia/ 12 weeks IND; 150 pg; OD Patients with a history of asthma Caucasian: 92%-93%
(B2346)= New Zealand, Belgium or any significant pulmonary Black: 5%—6%;
Non-ICS disease or cardiovascular Asian: 0.5%;
abnormality Other 2%:
B2333%2 RCT, DB, DD, MC Multiple centers; China and India 26 weeks. IND; 150 pg; OD; Patients with concomitant Caucasian: 4%5%;
Non-ICS IND; 300 pg; OD pulmonary disease, a history Asian: 95%
or asthma, type | diabetes, (Chinese 89%-90%)
or clinically significant condition®
BI302%2 RCT, DB, MC 73 centers; Japan, Taiwan, Korea, 12 weeks. IND; 150 pg; OD; Patients with concomitant Asian: 100%
Non-ICS India, Hong Kong, and Singapore IND; 300 pg; OD pulmonary disease, a history (Japanese: 43%—45%;
or asthma, type | diabetes, Chinese: 15-17%;
or clinically significant condition* Korean: 28%-30%)

Table 2 Key baseline patient characteristics for each study included in network meta-analysis

Source Treatment Randomizedno.  %male  Meanage  %current  %severeor  FEV, FVC BDI SGRQ
smokers very severe
Hanania et al’® Placebo 185 68% 65 47% 75% 129043  NR 5.7 (NR) CRDQ =848
SALIFP 501250 178 61% 63 43% 79% 125(040)  NR 6.1 (NR) CRDQ=84.1
Barnes etal'* Placebo 7 74% 64 59% 19% 168(047)  NR NR NR
SALFP 50/500 67 8% 65 63% 33% 167 (044  NR NR NR
Calverley etal’* Placebo 361 75% 6 47% 66% 127(047)  250(080)  NR 47.1 (165)
SALFP 50/500 358 75% 6 52% 64% 131(053)  254(084)  NR 471 (157)
Calverley etal'* Placebo 1545 76% 65 3% 68% 112(040)  NR NR 490 (174)
SAL/FP 50/500 1546 75% 65 4% 8% 112(040)  NR NR 489 (17.4)
Mahler etal”® Placebo 181 75% 64 54% 7% 132(NR)  NR 5.6 (NR) CRDQ =862
SALIFP 50/500 165 6% 62 46% 7% 127(NR)  NR 62 (NR) CRDQ=87.1
Zheng et ak Placebo 148 8% 67 2% 60% 103 (NR)  NR NR 445 (NR)
SAUFP 50/500 297 91% 66 2% 60% 106(NR)  NR NR 448 (NR)
Calverley et al”” Placebo 256 75% 65 30% 9% 098(033)  NR NR 480 (18.0)
FORBUD 9320 254 78% 64 3% 92% 098(033)  NR NR 480 (19.0)
Rennard et al*® Placebo 481 65% 63 44% 81% 110(040)  NR BCSS:21 547 (161)
FORBUD 9/160 494 63% 64 % 83% 100(040)  NR BCSS:22  557(167)
FORBUD 9320 494 62% 6 39% 83% 100(040)  NR BCSS:22  546(174)
Tashkin et af" Placebo 300 69% 63 40% 76% 108(038)  NR BCSS: 20 556(17.0)
FORBUD 9/160 281 64% 64 45% 8% 104(040)  NR BCSS:20  555(163)
FORBUD 9320 277 68% 63 4% 82% 104(042)  NR BCSS:21  565(158)
B2334% nonICS”  Placebo 180 83% 64 46% 38% 140(050)  277(081) 67 (23) 434 (175)
IND 300 165 82% 64 46% 44% 132(042)  272(075)  65(0) 463 (17.5)
B23355; non-ICS®  Placebo 26 60% 63 47% % 139051) 260079  65Q4) 467 (17.5)
IND 150 240 65% 62 52% 33% 143(053)  265(078) 69 (24) 432(19.)

IND 300 21 66% 63 50% 34% 141(054)  272(084)  67(23) 440 (187)




B2336; non-ICS* Placebo 187 81% 65 44% 39% 137(050)  260(078) 67 (20) 425 (183)

IND 150 173 74% 63 51% 38% 136(052)  256(088) 69 (20) 421(193)
B2346; non-ICS* Placebo 125 55% 64 55% 34% 137(058)  NR NR 480 (173)
IND 150 144 s1% 6 58% 40% 135(060)  NR NR 492 (202)
B2333: non-ICS*  Placebo n 94% 64 7% 53% 115(039)  268(067)  65(2) 419 (196)
IND 150 116 94% 65 7% 50% LI1037)  264(060)  64(23) 418 (18.1)
IND 300 n 97% 65 25% 46% 116(037)  270(064) 67 (1) 422 (169)
BI3027 non-ICS*  Placebo 76 94% 67 7% 35% 120(041)  267(071)  74Q5) 386 (17.7)
IND 150 85 9% 67 34% 31% 131045  270(066)  75(1) 37.8(183)
IND 300 87 97% 67 36% 33% 122(041) 261 (068)  78(24) 355 (162)

Table § Results of network meta-analysis; Indacaterol 150 jug versus alternatives without covariates

Trough FEV, L at 12 weeks Trough FEV, L at 6 months SGRQ total score at 6 months TDI total score at 6 months
Difference Prob of IND Difference Prob of IND Difference Prob of IND Difference Prob of IND 150
in CFB (95% Crl) 150 being better  in CFB (95% Crl) 150 beingbetter  in CFB (95% Crl) 150 being better  (95% Crl) being better

All studies

SALFP 0.03 (0.00, 0.06) 9% 0.01 (-0.04, 0.05) 61% 216 (496,095  92% 069 (-1.38,001) 3%

50/500ug

SAL/FP 002 (-0.04, 0.08) % 0.00 (-0.07, 0.07) 51% NR NR 021 (-0.57,099) 70%

501250 ug

FORBUD  0.09 (0.06,0.11) >99% 0.08 (0.05,0.12) >99% ~039(-369,29)  60% NR NR

9/320 ug

FORBUD 0.1 (0.08,0.13) >99% 0.10 (0.06,0.14) >99% —148 (-551,261)  78% NR NR

9/160 g

Al studies excluding 3 Asian studies

SALFP 0.04 (0.01, 0.08) 9% 0.02 (-0.02, 0.07) 82% 345 (-664,-039)  98% 060 (-1.34,0.14) 6%

50/500 ug

SALFP 0.03 (-004, 0.09) 80% 0.01 (-0.06, 0.08) 6% NR NR 030 (-051, LTy 76%

50/250 ug

FORBUD 0.1 (0.06, 0.13) >99% 0.10 (0.05,0.14) >99% 086 (-420,241) 1% NR NR

9320 g

FORBUD .12 (0.08,0.15) >99% 0.11 (007,0.16) >99% ~192(-588,200)  85% NR NR

9160 g

Abbreviations: CFB, change from baseline; Crl, 95% credibilty interval; FEV, forced expiratory volume in | second; FOR/BUD, fixed-dose formoterol and budesonide; IND, indacaterol; NR, nof reported; Prob, probability; SALIFP,
fixed-dose salmeterol and fluticasone proprionate; SGRQ, St. George's Respiratory Questionnaire; TDI, Transition Dyspnea Index.

Table 6 Results of network meta-analysis: indacaterol 300 Lig versus alternatives without covariates

Trough FEV, Lat 12 weeks Trough FEV, L at 6 months SGRQ total score at 6 months TDI total score at 6 months
Difference Prob of IND Difference Prob of IND Difference Prob of IND Difference Prob of IND 300
inCFB (95%Crl) 300 being better in CFB (95% Crl) 300 being better  in CFB (95% Crl) 300 being better  (95% Crl) being better

All studies

SALIFP 0.03 (0.00, 0.06) 9% 001 (-0.04,0.05) 62% -074(-356,228) 0% -051 ¢-121,019) 8%

50/50002

SALIFP 0,02 (~0.05, 0.08) 70% 0,00 (-0.07,0.07) 52% NR NR 039(-039,1.17)  84%

507250 ug

FORBUD  0.08 (006, 0.11) >99% 008 (0.05, 0.12) =99% 1.02 (-230, 428) 2% NR NR

9/320 g

FORBUD 0.0 (008, 0.13) >99% 010 (0.06,0.14) =99% -006 (4.12,396)  51% NR NR

9/160 g

Al studies excluding 3 Asian studies

SALFP 0,03 (-0.01,0.07) 95% 002 (-003,0.06) 76% ~176(-499,126) 8% ~045(-1.18,029)  12%

50/500 ug

SALIFP 0.02 (-0.05, 0.08) 0% 001 (-0.06, 0.08) 61% NR NR 046 (-0.35,127)  86%

50250 ug

FOR/BUD 0.09 (0.05,0.12) >99% 0.09 (0.05, 0.13) =99% 081 (-2.50, 4.05) 30% NR NR

9320 g

FORBUD 0.1 (007, 0.14) >99% 0.1 (0.06,0.15) =99% 023 (-421,360)  55% NR NR

9/160 pg

Abbreviations: CFB, (hmge from basline Cr, 95 credbity nteval; 2V, forced expiraory volume in | second: FOR/BUD, fxed-dose formoterol and bucdesonid; IC5, naled coticosterids IND, indacaterl N no reportec
Prob, SGRQ, St. George's Respiratory Questionnaire; TDI, Transition Dyspnea Index.
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LABA +ICS + LAMA vs LABA + ICS (DRUG 6A)

Ref ID:
2532 and
2535
Reference | Study type/ Number | Patient characteristics Intervention Comparison Length | Outcome Source
Quality of of measures of
patients follow- funding
up
Boehringer | Subgroup tiotropium | Inclusion: UPLIFT RCT: people 2 | Tiotropium (18 Placebo + 4years | Primary outcome: Boehringer
Ingelheim | analysis of + 40 years old with COPD microgram once baseline LABA decline in post
Ltd. UPLIFT RCT baseline diagnosis; smoking history of = 10 | daily) via N= 346 bronchodilator
additional LABA pack years: post bronchodilator HandiHaler plus FEV1 from day 30
UPLIFT Double blind; versus FEV < 70% predicted and FEV; < | baseline LABA (steady state)
data. not true ITT; placebo + | 70% of FVC N=332
2009 Ref | unclear baseline Tiotropium (18 placeba + Secondary
1D: 2532 allocation LABA Exclusion: history of asthma; microgram once baseline ICS + outcomes:
concealment; respiratory tract infection, COPD daily) via baseline LABA
Boehringer | drapouts in N =678 exacerbation or respiratory HandiHaler + N=1462 SGRQ
Ingelheim | each subgroup infection within a month of baseline ICS +
Ltd. Draft not given tiotropium | screening, history of pulmonary baseline LABA COPD
manuscript + resection; use of supplemental exacerbation
providing DRUG 5a) baseline | oxygen > 12 h/day; significant N= 1464 Procedure: (defined as an
analysis of | tiotropium + ICS + disease other than COPD Patients increase in or new
the baseline LABA | baseline randomised to onset of more than
UPLIFT versus placebo | LABA Baseline characteristics: similar placeba or one respiratory
group of + baseline versus between groups — see below tiotropium. symptom: cough,
patients LABA placebo + Patients sputum, purulence,
who did baseline permitted to wheezing,
and did Drop outs: ICS + continue their dyspnoea — lasting
not take Not stated baseline baseline 3 or more days
any LABA respiratory requiring
regular DRUG 6a) medications antibiotics and/or
respiratory | tiotropium + N= 2926 (other than systemic steroid)
medication | baseline ICS + inhaled
at the start | baseline LABA antichalinergics). Number
of the trial. | versus placebo This subgroup hospitalisations for
2009: Ref | + baseline ICS analysis COPD
1D: 2535 + baseline compares
LABA tiotropium with Mortality (not
placebo on a reported here)
background of
Drop outs: LABA (LABA
Not stated continued as it
was baseline
Multicentre treatment). This
subgroup
analysis also
compares

tiotropium with
placebo on a
background of
ICS + LABA
(LABA +ICS
continued as
they were
treatments in
patients at
baseline)
Patients
received
salbutamol for
symptom relief.
Patients
monitored at
baseline, 1
month, 3
months, and
then every 3
months
throughout the 4
year treatment
period.




BASELINE CHARACTERISTICS DRUG 6a): placebo + baseline ICS + baseline LABA Versus tiotropium + baseline ICS + baseline LABA

Placebo + LABA + ICS (at Tiotropium + LABA +ICS (at
baseline) baseline)
N 1462 1464
% male 727 74.0
GOLD stage | (%) 0.1 0.1
GOLD stage Il (%) 40.9 42.8
GOLD stage 111 (%) 472 454
GOLD stage IV (%) 10.1 9.9
GOLD stage - missing (%) 1.7 1.8
Mean age (years) 64.62 64.78
Smoking (mean; pack years) 46.88 47 84
Mean COPD duration (years) 10.12 10.29
Mean post bronchodilator FEV1 | 1.277 1.289
(litres)
Range post bronchodilator 0.38-2.73 0.37-2.65
FEV1 (litres)
% mean post bronchodilator 46.217 46.608
predicted FEV1 (litres)
Mean SGRQ score 46.97 46.58

Comparison: Tiotropium + baseline ICS + baseline LABA vs placebo + baseline ICS + baseline LABA (Drug 6a)

Tiotropium +

baseline LABA +

outcome Mean FEV1 Mean FEV1 (SE) Effect Size (triple therapy versus
(SE) placebo + dual therapy) (95% CI)
Tiotropium + baseline LABA +
baseline LABA | baseline ICS
+ baseline ICS
Primary outcome: mean post bronchodilator FEV1 (at | 1.36 (0.01) 1.30 (0.01) TMD 0.060 (0.042, 0.077), p <0.0001
1 year- measured in liters) N=1210 N=1129
Primary outcome: mean post bronchodilator FEV1 (at | 1.24 (0.01) 1.18 (0.01) TMD 0053 L (0.030, 0.076), p<0.0001
4 years- measured in liters) N=858 N=752
outcome Mean SGRQ Mean SGRQ Effect Size (triple therapy versus
(SE) (SE) placebo + dual therapy) (95% CI)

baseline LABA | baseline ICS
+ baseline ICS

mean total SGRQ score at 1 year 41.00 (0.34) 4375 (0.36) ™MD -2.751 (-3.725,-1.778),
N=1193 N=1101 p<0.0001

mean total SGRQ score at 4 years 44 65 (0.47) 46.58 (0.50) "MD =-1.032 (-3.284, -0.579),
N=854 N=750 p=0.0052

outcome Tiotropium + placebo + Effect Size (triple therapy versus
baseline LABA | baseline LABA + | dual therapy) (95% Cl)
+ baseline ICS | baseline ICS

Number of patients with COPD exacerbations 1052/1464 1066/1462 “HR 0.86 (0.79, 0.93), p=0.0003

Mean COPD exacerbations per patient year (SE) 0.85(0.03) 1.00 (0.03) "Rate ratio 0.85 (0.78,0.92),

p<0.0001

Number of patients with COPD exacerbation requiring | 398/1464 442/1462 SHR0.80 (0.70, 0.92), p=0.0015

hospitalisation

Mean hospitalisations for COPD exacerbations per 0.16 (0.01) 0.18(0.01) ¥ Rate ratio 0.89 (0.75, 1.07).

patient year (SE) p=0.2212

All-cause Mortality (adjudicated on-treatment and vital | 205/1464 220/1462 THR 0.91 (0.76, 1.11), p=0.3548

status mortality with censoring at 1470 days)
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Author, year publication
Title

Jung KS, 2012

plus salmeterol/fluticasone propionate compared with tiottropium alone in COPD patients

Country

1 country, 30 academic hospital-based pulmonary clinics in Korea

A randomized, open label, multicenter, phase 4 study for the comparison of efficacy of tiotropium

- ®




Setting/Design
Time frame
Randomization method
Allocation concealment
Blinding

- Participants

- Investigators

- Outcome assessors
Intention-to-treat
Follow-up period
Loss to follow-up
ITT anlaysis
Number
Age
Sex (M)
Ethnicity
Inclusion

Exclusion

Results

Number
Adjusted change FEV*
Health status (SGRQ-C)
Total score
Exacerbations
All exacerbations

Randomized, open label, multicenter two-arm parallel and phase 4 study
April 2009 and the last in March 2010
1:1 ratio through central allocation with variable blocks of 4 or 6

Yes

No

No

Yes

Yes

24 week

13% in each group

Tiotropium +placebo Tiotropium -+ Fluticasone-Salmeterol
232 223
67.8+6.4 67.0+71

98.7% 97 3%
Asian Asian

- Male of female aged 40~80 yrs
- Current or exsmokers with a smoking history of =10 pack yrs
- FEV1<65% pred, in post-bronchodilator FEVs and a FEV4/FVC ratio <70%
- An established history of COPD
- A history of physician-diagnosed asthma or a respiratory disorders other than COPD which
is clinically significant such as diffuse bilateral bronchiectasis
- The presence of an uncontrollable, and serious disease that may affect conduct of the study,
such as chronic congestive heart failure or severe renal impairment
- Use of systemic corticosteroids or immunosuppressant within 4 weeks prior to study entry
- The presence of any malignant diseases
- A history of severe glaucoma, urinary tract obstruction
- A history of previous lung volume reduction surgery
- Women who were pregnant or lactating
- Known hypersensitivity or intolerance to tiotropium, or fluticasone-salmeterol.
Tiotropium +placebo Tiotropium +Fluticasone-Salmeterol
tiotropium, 18 1£g once daily tiotropium, 18 .£g once daily, plus
fluticasone-salmeterol (Seretide [GlaxoSmithKling]),
250/50 r.g/puff, 1 puff twice daily.
232 223
0.038 L/24 weeks 0.090 L /24 weeks

—-15 —6.6

20.3% 17.5%

Author, year publication
Title

Country
Setting/Design
Time frame
Randomization method
Allocation concealment
Blinding

- Participants

- Investigators

- Outcome assessors

® -

Aaron SD, 2007

Tiotropium in combination with Placebo, Salmeterol, or Fluticasone-Salmeterol for Treatment of
Chronic Obstructive Pulmonary Disease

1 country, 27 academic and community medical centers in Canada

A randomized, double-blind, placebo-controlled trial

From October 2003 to January 2006

Central allocation of a randomization schedule

Yes

Yes
Yes
Yes



Intention-to-treat Yes

Follow-up period 52 week

Loss to follow-up 39%

[TT anlaysis Tiotropium+placebo Tiotropium+Salmeterol  Tiotropium +Fluticasone-Salmeterol
Number 156 148 145

Age 68.1+89 676+82 675+89

Sex (M) 53.8% 57 4% 57 9%

Ethnicity (White) 97.4% 98.0% 99.3%

Inclusion - At least 1 exacerbation of COPD that required treatment with systemic steroids or antibiotics

within the 1 year before randomization

- Age older than 35 years

- A smoking history of =10 pack yrs

- FEV1<65% pred, in post-bronchodilator FEV; and a FEV/FVC ratio <70%

Exclusion - A history of physician-diagnosed asthma before 40 years of age

- Those with a history of physician-diagnosed chronic congestive heart failure with known
persistent severe left ventricular dysfunction

- Use of systemic corticosteroids

- Known hypersensitivity or intolerance to tiotropium, salmeterol or fluticasone-salmeterol

- A history of severe glaucoma or severe urinary tract obstruction

- A history of previous lung transplantation or lung volume reduction surgery

- A history of diffuse bilateral bronchiectsis

- Women who were pregnant or lactating

Results Tiotropium +placebo Tiotropium + Fluticasone-Salmeterol
tiotropium, 18 12g once dally, tiotropium, 18 g once dalily, plus
plus placebo inhaler, 2 fluticasone-salmeterol (Advair
puffs twice daily [GlaxoSmithKline]), 250/25 1 g/puff, 2
puffs twice daily,
Number 156 145
Adjusted change FEV+* 0027 L 0,086 L
Health status (SGRQ-C)
Total score —45 —86
Exacerbations
All exacerbations 98 (62.8%) 87 (60.0%)
Hospitalizations 49 26
for acute exacerbations 0.53 (0.33 to 0.86)
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Author, year publication Donald A Mahler et al,, 2012

Title Concurrent use of indacaterol plus tiotropium in patients with COPD provides superior

bronchodilation compared with tiotropium alone: a randomised, double-blind comparison

Country Study 1: 186 centers in 14 countries

Setting/Design Double-blind tiotropium 18 x2g+Indacaterol 150 g once dalily vs, tiotropium 18 12g-+placebo

Time frame 12-week study

Randomization method An automated interactive voice response system and was stratified by COPD severity

Allocation concealment Yes (An automated interactive voice response system)

Blinding The blinding of indacaterol and placebo continued until the study

- Participants Yes

-



- Investigators Yes
- Outcome assessors Yes

Intention-to-treat Yes

Follow-up period 12-week

Loss to follow-up 39/570 for indacaterol +tiotropium, 35/561 for tiotropium +placebo group
ITT anlaysis Indacaterol +tiotropium Placebo +tiotropium
Number 570 561
Age 64.0+9.07 63.4+9.22
Sex (M) 70% 67%
Ethnicity (Caucasian) 782 76.8
FEV: %predicted (postBD)* 483 (9.70) 489 (11.46)
FEV4/FVC (postBD)* 464 (9.74) 458 (10.00)
FEV; reversibility (%)* 16.5 (14.48) 173 (17.13)
Inclusion - Aged =40 vyears

- A smoking history of =10 pack yrs
- A diagnosis of moderate-to-severe COPD (postbronchodilator 30 <FEV; <65, FEVi/FVC <0.7)

Exclusion - A history of asthma
- History of exacerbation within the previous 6 weeks
Intervention Indacaterol +tiotropium Placebo +tiotropium
Indacaterol 150 g once daily Tiotropium, 18 g once daily
Tiotropium, 18 g once daily
Result
Number 570 561

Differences between indacaterol +tio vs, tio+placebo
FEVy AUC 5 min~8 h

COPD severity - moderate 120 mL (90~160)
- severe 130 mL (100~160)

Smoking status - ex smoker 120 mL (90~150)
- current smoker 130 mL (100~170)

ICS use - non-users 120 mL (90~160)
- users 130 mL (100~160)

Trough FEV4

COPD severity - moderate 90 mL (50~130)
- severe 70 mL (80~110)

Smoking status - ex smoker 70 mL (40~110)
- current smoker 80 mL (40~130)

ICS use - non-users 70 mL (80~110)
- users 80 mL (50~120)

Patient reported symptoms and use of as-needed salbutamol

Change from baseline symptom score (full 24 h) —2.1(0.20) —16 (0.21)

Change from baseline symptom score (day-time) —1.2 (0.10) —0.9 (0.10)

Change from baseline symptom score (night-time) —1.0 (0.10) —0.8 (0.10)

Change from baseline salbutamol use (puff/day) —25 (0.17) —13(0.17)

Days during treatment with no salbutamol use (%) 432 (191) 342 (193)

Adverse events (%)

Cough 104 37
Muscle spasm 23 0
Plasma potassium <35 mmol/L 23 2.1
Systolic BP-high 23 05
QTc interval (absolute value) 32 29

Author, year publication Donald A Mahler et al, 2012
Title Concurrent use of indacaterol plus tiotropium in patients with COPD provides superior ompared

® -




with tiotropium alone: a randomised, double-blind comparison

Country Study 1: 186 centers in 14 countries
Setting/Design Double-blind tiotropium 18 12g+Indacaterol 150 g once daily vs, tiotropium 18 xg+placebo
Time frame 12-week study

Randomization method
Allocation concealment

An automated interactive voice response system and was stratified by COPD severity
Yes (An automated interactive voice response system)

Blinding The blinding of indacaterol and placebo continued until the study
- Participants Yes
- Investigators Yes
- Outcome assessors Yes

Intention-to-treat Yes

12-week
29/572 for indacaterol +tiotropium, 37/570 for tiotropium-+placebo group

Follow-up period
Loss to follow-up

ITT anlaysis Indacaterol +tiotropium Placebo +tiotropium
Number 572 570

Age 63.1+8.83 62.84+898
Sex (M) 63% 68%
Ethnicity (Caucasian) 77 8% 79.3%

FEV: %predicted (postBD*) 486 (9.74) 48,6 (9.76)
FEV4/FVC (postBD*) 470 (10.21) 472 (9.53)
FEV; reversibility (%)* 16.3 (15.85) 16.5 (16.27)

Inclusion - Aged =40 years
- A smoking history of >10 pack yrs

- A diagnosis of moderate-to-severe COPD (postbronchodilator 30 <FEV; <65, FEV:/FVC<0.7)

Exclusion - A history of asthma
- History of exacerbation within the previous 6 weeks
Intervention Indacaterol -tiotropium Placebo -+tiotropium
Indacaterol 150 g once daily tiotropium, 18 £g once daily
Tiotropium, 18 1£g once daily
Result
Number 572 570

Differences between indacaterol +tio vs, tio+placebo
FEV: AUC 5 min~8 h
COPD severity - moderate
- severe
Smoking status - ex smoker
- current smoker
ICS use - non-users

130 mL (90~160)
110 mL (80~140)
140 mL (110~170)
90 mL (50~120)
140 mL (100~170)

(

- users 100 mL (70~140)
Trough FEV4
COPD severity - moderate 90 mL (60~120)
- severe 60 mL (30~90)

Smoking status - ex smoker
- current smoker
ICS use - non-users

(

(
80 mL (60~110)
60 mL (20~90)
90 mL (60~120)

(

- users 60 mL (30~90)

Patient reported symptoms and use of as-needed salbutamol

Change from baseline symptom score (full 24 h) —22 (021) —15(021)
Change from baseline symptom score (day-time) —1.1(0.12) —0.8 (0.12)
Change from baseline symptom score (night-time) —1.0(0.12) —07 (0.12)
Change from baseline salbutamol use (puff/day) —21(0.17) —1.4 (017)
Days during treatment with no salbutamol use (%) 38.7 (1.94) 336 (1.92)
Adverse events (%)

Cough 9.1 44




Muscle spasm 03 11
Plasma potassium <35 mmol/L 16 14
Systolic BP-high 0.7 04
QTc interval (absolute value) 18 26

*post-salbutamol for FEVy % and FEV+/FVC and pre/post salbutamol for reversibility
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Author, year
publication

Title

Search methods

N

Aim

Type of studies
Type of participants

Exclusion
Type of intervention

Type of outcome
measures

Results

@ -

Walters JAE, Cochrane Database of Systemic Review 2009

Oral corticosteroids for stable chronic obstructive pulmonary disease

A search of the Cochrane Airways Group Specialised Register of COPD trials was carried out using
the terms: glucocorticoid* or hydroxycorticosteroid* or hydroxysteroid* or anti-inflammator* or "anti
inflammator*" or steroid* or corticosteroid* or prednisone or prednisolone or methylprednisolone or
dexamethasone or cortisone or hydrocortisone* or medrol or solumedrol or solu-medrol

A additonal search of MEDLINE was carried out using the terms: (COPD OR emphysema OR COAD
OR chronic obstructive pulmonary disease OR chronic obstructive airways disease OR chronic
bronchitis) AND ("adrenal cortex hormone™ OR steroid* OR glucocorticoid* OR corticosteroid® OR
betamethasone OR cortisone OR dexamethasone OR hydrocortisone OR prednisolone OR
prednisone OR methylprednisolone OR methylprednisone OR triamcinolone OR
hydroxycorticosteroid* OR anti-inflammator* OR "anti inflammator*").

24 RCT studies

To assess the effects of oral corticosteroids on the health status of patients with stable COPD
Randomised, placebo controlled prospective studies, single or double blind, parallel group or crossover
In adults with stable COPD, post-bronchodilator FEV;<80% predicted and FEV:i/FVC<0.7 and a
history of smoking

Known asthmatics

Oral steroid vs placebo

Corticosteroid administered orally on a daily or alternate-day regimen for a minimum duration of one
week

1st outcome; changes in FEV4, and Health related QOL

2nd outcome

Proportion of patients who are responders to therapy

Acute exacerbation of COPD

Symptom severity

Functional capacity

Adverse effects of medications

QOutcome analysis was stratified into short-term use (steroid for less than 6 weeks) and long-term
use (steroid for 6 weeks or more), low dose or high dose oral steroid use, concomitant inhaled
corticosteroid use and severity of disease

No evidence to support the long-term use of oral steroids at doses less than 10~15 mg prednisolone
though some evidence that high (=30 mg prednisolone) improve lung function over a short period,
Potentially harmful adverse effects e.g. diabetes, hypertension, osteoporosis would prevent
recommending long-term use at these high doses in most patients,



Compa.rison 1. Oral steroid versus plﬂcel)or short term <= 3 weeks

No. of No. of

Qutcome or subgroup title studies  participants Statistical method Effect size
1 FEVI (ml) all studies 14 687 WMD (Fixed, 95% CI) 53.30 [22.21, B4.39]
1.1 High dose oral steroid 13 667 WMD (Fixed, 95% CI) 54.19 [22.96, 85.43]
1.2 Low dose oral steroid 1 20 WMD (Fixed, 95% CI) -40.0 [-359.99, 279.
99]
2 FEV1 (ml)- sub-group results 1 WMD (Fixed, 95% CI) 50.39 [-0.60, 101.
38)
2.1 Lowest baseline sputum 1 WMD (Fixed, 95% CI) -5.0 [-83.40, 73.40]
eosinophil count tertile
2.2 Middle baseline sputum 1 WMD (Fixed, 95% CI) 55.0 [-23.40, 133.
eosinophil count tertile 40]
2.3 Highest baseline sputum 1 WMD (Fixed, 95% CI) 190.0 [60.00, 320,
eosinophil count tertile 00]
3 = 20% response to treatment in 10 OR (Fixed, 95% CI) 271 [1.84, 4.01]
FEV1
3.1 High dose oral steroid 10 OR (Fixed. 95% CI) 271 [1.84, 4.01]
4 Qualiry of life- overall score 1 WMD (Fixed, 95% CI) 0.32 [0.17, 0.47]
4.1 High dose oral steroids 1 WMD (Fixed, 95% CI) 0.32 [0.17, 0.47]
5 Quality of life- dyspnoea score 3 WMD (Fixed, 95% CI) 0.30 [-0.07, 0.67]
(CRQ)
5.1 High dose oral steroids 1 WMD (Fixed, 95% CI) 0.42 [-0.02, 0.86]
(no ICS)
5.2 Concurrent ICS use with 2 WMD (Fixed, 95% CI) 0.01 [-0.66, 0.68]
high dose OS
6 Quality of life- farigue score 3 WMD (Fixed, 95% CI) 0.33 [0.12, 0.54]
(CRQ)
6.1 High dose oral steroids 1 WMD (Fixed, 95% CI) 0.36 [0.14, 0.58]
(no ICS)
6.2 Concurrent 1CS use with 2 WMD (Fixed, 95% CI) 0.06 [-0.61, 0.72]
high dose 08
7 Quality of life- emotional 3 WMD (Fixed, 95% CI) 0.21 [0.06, 0.37]
function score (CRQ)
7.1 High dose oral steroids 1 WMD (Fixed, 95% CI) 0.13 [-0.03, 0.29]
(no ICS)
7.2 Concurrent ICS use with 2 WMD (Fixed, 95% CI) 1.60 [0.93, 2.26]
high dose 08
8 Quality of life- mastery score 3 WMD (Fixed, 95% CI) 0.17 [-0.02, 0.36]
(CRQ)
8.1 High dose oral steroids 1 WMD (Fixed, 95% CI) 0.23 [0.03, 0.43]
(no ICS)
8.2 Concurrent 1CS use with 2 WMD (Fixed, 95% CI) -0.28 [-0.82, 0.27]

high dose OS
9 Quality of life- dyspnoea score
(CRQ) by cosinophil tertile

WMD (Random, 95% CI)

0.42 (-0.02, 0.86]

9.1 Lowest baseline sputum 1 WMD (Random, 95% CI) 0.15 [-0.05, 0.35]
cosinophil count

9.2 Middle baseline sputum 1 WMD (Random, 95% CI) 0.27 [-0.11, 0.65]
eosinophil count

9.3 Highest baseline sputum 1 WMD (Random, 95% CI) 0.93 [0.51, 1.35]

cosinophil count
10 Quality of life- fatigue score
(CRQ) by eosinophil tertile

WMD (Fixed, 95% CI)

0.36 [0.14, 0.58]

10.1 Lowest baseline sputum 1 WMD (Fixed, 95% CI) 0.09 [-0.28, 0.46]
cosinophil count
10.2 Middle baseline sputum 1 WMD (Fixed, 95% CI) 0.42 [-0.00, 0.84)]

cosinophil count
10.3 Highest baseline sputum
cosinophil count
11 Quality of life- emotional
function score (CRQ) by

cosinophil tertile

WMD (Fixed, 95% CI)

WMD (Fixed, 95% CI)

0.56 [0.21, 0.91]

0.13 [-0.03, 0.29]

11.1 Lowest baseline sputum 1 WMD (Fixed, 95% CI) 0.08 [-0.18, 0.34]
cosinophil count
11.2 Middle baseline sputum 1 WMD (Fixed, 95% CI) 0.12 [-0.15, 0.39]

cosinophil count
11.3 Highest baseline sputum
cosinophil count

WMD (Fixed, 95% CI)

0.19 [-0.11, 0.49]




12 Quality of life- mastery score
(CRQ) by cosinophil tertile
12.1 Lowest baseline sputum
cosinophil count
12.2 Middle baseline sputum
cosinophil count
12.3 Highest baseline sputum
cosinophil count
13 Change in dyspnoea score
13.1 High dose oral steroid
+ICSvICS
14 Change in exertional dyspnoea
score
14.1 High dose oral steroid
+ICS
15 Symptom score- cough
15.1 High dose oral
steroid+ICS
16 Symptom score- wheeze
16.1 High dose oral steroid
17 Symptom score- sputum
17.1 High dose oral steroid
18 Symptom score- activities of
daily living
18.1 High dose oral steroid
19 % decrease in symptom score:
dyspnoea
19.1 Lowest baseline sputum
eosinophil count
19.2 Middle baseline sputum
ensinophil count
19.3 Highest baseline sputum
eosinophil count
20 % decrease in symptom score:
cough
20.1 Lowest baseline sputum
eosinophil count
20.2 Middle baseline sputum
eosinophil count
20.3 Highest baseline sputum
ensinophil count
21 % decrease in symptom score:
wheeze
21.1 Lowest baseline sputum
ensinophil count
21.2 Middle baseline sputum
cosinophil count
21.3 Highest baseline sputum
ensinophil count
22 % decrease in symptom score:
sputum
22.1 Lowest baseline sputum
ensinophil count
22.2 Middle baseline sputum
ensinophil count
22.3 Highest baseline sputum
eosinophil count
23 =20% improvement in
well-being (VAS)
23.1 High dose oral steroid
24 Functional capacity (Walking
distance)
24.1 High dose oral steroid
25 Functional capacity (Shurtle
walking distance)
25.1 LET
25.2 MET
25.3 HET
26 >20% improvement in 12
minute distance after treatment
26.1 High dose oral steroid
27 Peak expiratory flow
27.1 High dose oral steroid
27.2 High dose oral
steroid+1CS

[ S
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92
92

42

42

42
42

WMD (Fixed, 95% CI)
WMD (Fixed, 95% CI)
WMD (Fixed, 95% CI)
WMD (Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
WMD (Fixed, 95% CI)

WMD (Fixed, 95% CI)
WMD (Fixed, 95% CI)
WMD (Fixed, 95% CI)
WMD (Fixed, 95% CI)
WMD (Fixed, 95% CI)
WMD (Fixed, 95% CI)
WMD (Fixed, 95% CI)
WMD (Fixed, 95% CI)
WMD (Fixed, 95% CI)
WMD (Fixed, 95% CI)
WMD (Fixed, 95% CI)
WMD (Fixed, 95% CI)
WMD (Fixed, 95% CI)
WMD (Fixed, 95% CI)
WMD (Fixed, 95% CI)
OR. (Fixed, 95% CI}

OR (Fixed, 95% CI)
SMD (Fixed, 95% CI}

SMD (Fixed, 95% CI}
WMD (Fixed, 95% CI)

WMD (Fixed, 95% CI)
WMD (Fixed, 95% CI)
WMD (Fixed, 95% CI)
OR (Fixed, 95% CI}

OR. (Fixed, 95% CI}

WMD (Fixed, 95% CI)
WMD (Fixed, 95% CI)
WMD (Fixed, 95% CI)

0.23 [0.03, 0.43]
0.03 [-0.23, 0.29]
0.2 [-0.20, 0.60]

0.82(0.38, 1.26]

0.2 [-0.15, 0.55]
0.2 [-0.15, 0.55]

-0.20 [-1.02, 0.62)
-0.20 (-1.02, 0.62)

-0.3 [-0.82,0.22]
-0.3 [-0.82,0.22]

030 [-1.21, 0.61]
0.30 [-1.21, 0.61)
-0.20 [-0.75, 0.35]
-0.20 [-0.75, 0.35]
0.40 (-1.22, 0.42)

-0.40 [-1.22, 0.42)
951 [-4.14, 23.17]

5.0 [-11.49, 21.49]
14.0 [-15.09, 43.09]
32.0 [-12.61, 76.61]
21.08 [-21.04, 63.
20

2.0 [-54.21, 58.21]
41.0 [-39.49, 121.
49]

53.0 [-50.76, 156.
76]

16.71 [4.04, 29.38]
-1.0 [-28.15, 26.15]
21.0 [6.45, 35.55]
42.0 [-40.43, 124.
43]

22.84 [-5.71,51.38]
6.0 [-33.76, 45.76]
34.0 [-31.94, 99.94]
45.0 [-7.37, 97.37]

1.67 [0.71, 3.93]

1.67 [0.71, 3.93]
0.44 [0.14, 0.74]

0.44 [0.14, 0.74]
12.67 [3.82, 21.52]

12.0 [-3.68, 27.68]
5.0 [-10.68, 20.68]
20.0 [5.30, 34.70]
1.80 [1.22, 2.65]

1.80[1.22, 2.65]

26.12 [7.05, 45.19]
27.37 [7.57, 47.17]
10.0 [-61.03, 81.03)



28 Change in PEF (daily mean) 1 92 Mean Difference (IV, Fixed, 95% CI) 0.30 [-9.68, 10.28]
28.1 High dose oral steroid 1 92 Mean Difference (IV, Fixed, 95% CI) 0.30 [-9.68, 10.28]
29 Forced vital capacity 7 WMD (Fixed, 95% CI) 128.01 [23.79, 232.
22
29.1 High dose oral steroid 6 WMD (Fixed, 95% CI) 133.15 [26.86, 239.
45]
29.2 Low dose oral steroid 1 WMD (Fixed, 95% CI) Not estimable
30 Maximal oxygen uptake during 1 26 Mean Difference (IV, Fixed, 95% CI) 0.90 [-2.15, 3.95)
exercise (V 02 max)
30.1 High dose oral steroid 1 26 Mean Difference (IV, Fixed, 95% CI) 0.90 [-2.15, 3.95)
31 Airway Hyperresponsiveness 1 WMD (Fixed, 95% CI) -0.22 [-2.26, 1.82]
31.1 High dose oral steroid 1 WMD (Fixed, 95% CI) -0.22 [-2.26, 1.82]
31.2 Intermediate or low dose 0 WMD (Fixed, 95% CI) Not estimable
oral steroid
32 Withdrawal due to 3 OR (Fixed, 95% CI) 0.44[0.17, 1.18]
exacerbations COPD
32.1 High dose oral steroid 3 OR (Fixed, 95% CI) 0.44 [0.17, 1.18]
33 Adverse effect: any 3 OR (Fixed, 95% CI) 7.76 [2.34, 25.70]
33.1 High dose oral steroid 3 OR (Fixed, 95% CI) 7.76 [2.34, 25.70]
34 Blood glucose 1 42 Mean Difference (IV, Fixed, 95% CI) 1.72(0.51, 2.93]
34.1 High dose oral steroid 1 42 Mean Difference (IV, Fixed, 95% CI) 1.72(0.51, 2.93]
35 Serum osteocalcin 1 42 Mean Difference (IV, Fixed, 95% CI) -2.70 [-3.92, -1.48]
35.1 High dose oral steroids 1 42 Mean Difference (IV, Fixed, 95% CI) -2.70 [-3.92, -1.48]
Comparison 2. Oral steroid treatment >= 6 weeks
No. of No. of
Outcome or subgroup title Statistical method Effect size

studies  participants

1 Decrease in FEV1 (mL/year)

2 Frcqucncy of exacerbations (#
exacerbations/year- median and
range)

3 Duration of exacerbations (#
exacerbation days/year- median
and range)

4 # severe exacerbations COPD

4.1 Oral steroid (15mg
+tetracycline) versus
tetracycline

4.2 Oral steroid (15mg +
tetracycline) versus placebo

5 Withdrawal due to frequent
exacerbations or deterioration
in lung function

5.1 Low dose oral steroid plus
1CS versus placebo plus ICS

5.2 Low dose oral steroid plus
ICS versus placebo

6 Overall beneficial effect of
treatment
6.1 Intermediate to low dose
oral steroid
7 Adverse effect: hypertension
7.1 High dose oral steroid
8 Adverse effect: glucose
intolerance
8.1 High dose oral steroid
9 Plasma cortisol
9.1 Low dose oral steroid plus
ICS versus placebo plus ICS
9.2 Low dose oral steroid plus
1CS versus placebo

1 55
1 58
1
1 40
1 37
1 55
1 55
1
1
1
1
1
1 40
1 37

Other data
Other data

Other data

Peto Odds Ratio (Peto, Fixed, 95% CI)
Peto Odds Ratio (Peto, Fixed, 95% CI)
Peto Odds Ratio (Peto, Fixed, 95% CI)

Peto Odds Ratio (Peto, Fixed, 95% CI)

Peto Odds Ratio (Peto, Fixed, 95% CI)

Peto Odds Ratio (Peto, Fixed, 95% CI)

Odds Ratio (M-H, Fixed, 95% CI)
Odds Ratio (M-H, Fixed, 95% CI)
OR (Fixed, 95% CI)

OR (Fixed, 95% CI)

OR (Fixed, 95% CI)

OR (Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

No numeric data
No numeric data

No numeric data

Subtotals only
1.16 [0.34, 3.99]
0.33[0.11, 0.95]

Subtotals only

8.68 [0.52, 144.35]

0.33 (0.07, 1.70]

1.06 [0.36, 3.13]
1.06 [0.36, 3.13]

4.18 (0,57, 30.83)
4.18(0.57, 30.83]
4.18 (0.57, 30.83]

4.18 (0,57, 30.83]
Subtotals only
-136.0 [-221.46, -
50.54]

-182.0 [-274.95, -
89.05]
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Author, year
Title

Methods

Participants

Interventions

QOutcomes

Risk of bias
Bias

Randomised?

® -

Allocation concealment (selection bias)

O'Donnell DE, et al, (2012)
Physiological effects of roflumilast at rest and during exercise in COPD, Eur Respir
J 39: 1104-1112

Parallel group study.

Randomisation: Randomised, double blind, placebo-controlled trial

Trial duration: 12-week treatment periods

Intention-to-treat analysis: Stated

1) Setting: 22 centres in Canada, France, Germany and Hungary

2) Participants: 250 (Roflumilast 500 «g: 127, Placebo: 123)

3) Baseline characteristics: Median age: 60 years, Postbronchodilator FEV; is 49%,
Average of 41 pack years, 52% current smokers

4) Inclusion criteria: Aged =40 and >12-month history of COPD, FEV; 30~80%
predicted, FEV:/FVC<0.7 with smoking history >10 pack years, FRC=120%
predictied, Peak oxygen uptake < 80% predicted during incremental cycle
exercise,

5) Exclusion criteria: Asthma or a lung disease other than COPD, at-antitrypsin
deficiency, participation in a pulmonary rehabilitation programme within 2 months,
supplemental oxygen therapy, a COPD exacerbation or respiratory tract infection
within 4 weeks, a concomitant disease that might interfere with the ability to
exercise; or stopping incremental cycle exercise testing due to leg discomfort
alone

Baseline period: 2~3 weeks,

1) Roflumilast 500 «g once daily.

2) Placebo once daily.

Concomitant medication

« Short acting anticholingeric: "prior tiotropium bromide could be switched to a
regular dose of ipratropium bromide"

- Short acting £2 agonist: "Salbutamol as needed wer permitted throughout the
study"

- Systemic corticosteroid: None

* Inhaledc corticosteroid: permitted throughout the study if taken at a constant
dosage (<2,000 mg beclomethasone dipropionate or equivalent) for =3 months
prior to the study

- Long acting £2 bronchodiiator: None,

« Long acting anticholinergics.: None

Outcomes: the effect of roflumilast on spirometry, plethysmographic measurements

of airway resistance and lung volume, physiological and perceptual responses to
constant work rate (CWR) cycle exercise,

Authors' judgement
Unclear risk
Low risk

Support for judgement

No information available,

Randomised to receive either roflumilast 500 g or
placebo,



Method of Randomisation described?

Blinding?

Method of Blinding described?

Description of Withdrawals and Drop
outs?

Baseline profile: Anticholingeric use

Baseline profile: 42 agonist use

Baseline profile: Corticosteroid use

Qutcome or subgroup title

Pre-bronchodilator FEVy (mL)

Post-bronchodilator FEV4 (mL)

Specific airway resistance (kPa/s)

FRC (L)

CWR exercise

Peak VO, (L/min)

Peak minute ventilation (L/min)
Exercise endurance time (s)
Sp0O2 (%)

Activity-related dyspnea (TDI score)

Dyspnea Borg score

Leg discomfort score

Low risk 1:1 randomisation ratio was used, with stratification
according to smoking status

Low risk Double blinded,

Unclear risk No information available,

Low risk Premature discontinuation: 16 in Roflumilast group,
and 12 in placebo group)

Low risk

Low risk

Low risk

Effect

81+31 (p=0.007)
75+34 (p=0.03)
p<0.05

p>0.05

Statistical method
Mean Difference+SD
Mean Difference +SD
Mean Difference
Mean Difference

Mean Difference+SD
Mean Difference+SD
Mean Difference+SD

0+0.02 (p>0.05)
1.9+0.7 (p=0.0145)
156+24 (p>0.05)

Mean Difference p<0.05
Mean Difference+SD 0.89+0.31 (p=0.004)
Mean Difference p>0.05
Mean Difference p>0.05

Author, year
Title

Methods

Participants

Interventions

Sang-Do Lee et al, (2011)
Roflumilast in Asian patients with COPD: A randomized placebo-controlled trial,
Respirology 16(8):1249-1257

Parallel group study.,

Randomisation: Randomised, double blind, placebo-controlled trial

Trial duration: Single-blind 4-week run in period followed by 12-week treatment

periods, plus an additional safety follow-up period when necessary.

Intention-to-treat analysis: Stated ( “The intention-to-treat (ITT) analyses were the

primary analyses, The ITT population comprised patients who received at least
one dose of treatment after randomization, The per-protocol (PP) analyses were
used to assess the robustness of the results.” )

1) Setting: 32 centres in Hong Kong, Malaysia, the Philippines, South Korea and
Taiwan

2) Participants: 411 (Roflumilast 500 «£g: 204, Placebo: 207)

3) Baseline characteristics: Median age: 67 years, 93% male, Postbronchodilator
FEV; is 55% for both groups. Average of 42 pack years, 69% current smokers

4) Inclusion criteria: Aged =40 with history of COPD as defined by the GOLDcriteria,
FEVs 30~80% predicted, FEV:/FVC<0.7 with smoking history >10 pack years,
Reversibility <15% and/or <200 mL,

5) Exclusion criteria: Asthma, and/or other relevant lung disease except COPD, long
termoxygen treatment, recent exacerbation that required a course of systemic
corticosteroids

Run in: 4 weeks,

1) Roflumilast 500 g once dally,

2) Placebo once daily.

Concomitant medication

- Short acting anticholingeric: "at a constant daily dosage as concomitant
medication if already taken on a regular basis at a constant dosage for at least
4 weeks prior to the study."

- Short acting &2 agonist: "Salbutamol as rescue medication according to the
patient's individual needs"

- ©




QOutcomes

Risk of bias

Bias

Allocation concealment (selection bias)
Randomised?

Method of Randomisation described?
Blinding?

Method of Blinding described?
Description of Withdrawals and Drop
outs?

Baseline profile: Anticholingeric use
Baseline profile: 52 agonist use
Baseline profile: Corticosteroid use
Outcome or subgroup title
Post-bronchodilator FEV;

4 week

8 week

12 week
Post-bronchodilator FVC
PEF
Adverse effects

Withdrawals due to AEs

- Corticosteroid: None

- Long acting &2 bronchodiiator: None,

« Long acting anticholinergics.: None
Primary Outcomes: mean (least-squares mean adjusted for covariates (LSMean))
change in postbronchodilator FEV; from baseline to each postrandomization visit
Secondary Outcomes: LSMean change in prebronchodilator FEV+ from baseline to
each postrandomization visit, change in other lung function measures, time to
COPD exacerbation, the proportion of patients experiencing an exacerbation, and
time to study withdrawal

Authors' judgement Support for judgement

Unclear risk No information available,

Low risk Randomised to receive either roflumilast 500 g
or placebo,

Unclear risk No information available,

Low risk Double blinded,

Unclear risk No information available,

Low risk Described in Figure 1. (discontinuation 41 &
major protocol violation 44 in Roflumilast group,
and discontinuation 18 & major protocol
violation 30 in placebo group)

Unclear risk No information available,

Unclear risk No information available,

Unclear risk No information available,

Statistical method Effect size

LS Mean Difference (95% Cl) 79 48, 110]

LS Mean Difference (95% Cl) 81 [48, 114]

LS Mean Difference (95% Cl) 61 [24, 99 |

LS Mean Difference (95% Cl) 97 [55, 138

LS Mean Difference (95% Cl) 104 [59, 149

LS Mean Difference (95% CI) 9,360 [1,680, 17,040]

Hazard Ratio (95% Cl) 235 [1.32-4.18]

Author, year
Title

Methods

Participants

Grootendorst DC, 2007
Reduction in sputum neutrophil and eosinophil numbers by the PDE4 inhibitor
roflumilast in patients with COPD, Thorax 2007;62(12):1081-7.
Crossover group study.
Randomisation: Randomised, double blind, placebo-controlled trial
Trial duration: Two 4-week treatment periods, Washout period of 4 to 6 weeks
between treatments
Intention-to-treat analysis: Not stated,
1) Setting: Not stated.
2) Participants: 38
3) Baseline characteristics: Mean age: 63,1 years, 76% male, mean FEV:%
predicted of 61%, mean smoking history of 40 pack years, 53% current smokers
4) Inclusion criteria: Aged 45 to 74 years with history of COPD for at least 1 year,
FEV4/FVC<0.7 with smoking history >10 pack years, Pre-bronchodilator
reversibility less than 12% or 200 mL and a post-bronchodilator FEV between
35% and 75% of predicted. Sputum neutrophilia (=45% non-squamous cells)
and no exacerbation or upper respiratory tract infection during the 4 weeks
before the start of the study
5) Exclusion criteria: asthma, poorly controlled COPD needing hospital visit 6 weeks



Interventions

Outcomes

Notes

Risk of bias
Bias
Allocation concealment (selection bias)

Randomised?

Method of Randomisation described?

Blinding?

Method of Blinding described?
Description of Withdrawals and Drop
outs?

Baseline profile: Anticholingeric use
Baseline profile: 42 agonist use
Baseline profile: Corticosteroid use
Qutcome or subgroup title
FEV4
Adverse effects
No of patients experiencing AEs
Withdrawals due to AEs
Non-fatal serious AEs

before study, recent COPD exacerbations or recent corticosteroid use
6) 6 patients withdrew after randomisation had occurred with 3 of these cases
attributed to adverse effects during the Roflumilast treatment arm
Run in: 2 weeks with placebo,
1) Roflumilast 500 g once daily, 2) Placebo once daily,
Concomitant medication
- Short acting anticholingeric: "Patients withheld salbutamol, smoking and
caffeine-containing beverages for 6 h and anticholinergic agents for 8 h before
lung function measurements."
- Short acting £2 agonist: As rescue medication and available to all,
« Corticosteroig: None
- Long acting &2 bronchodiiator: None,
Primary Outcomes: Reduction in the percentage of sputum neutrophils,
Secondary Outcomes: FEV4, absolute number of sputum neutrophils, other
inflammatory cell numbers and percentages in sputum, markers of activation of
inflammatory cells (IL-8, neutrophil elastase, lactoferrin and ECP), markers of
microvascular leakage and systemic markers of inflammation
Adverse events are grouped within categories and can not be separated for data
extraction

Authors' judgement Support for judgement

Low risk Through a concealed computer generated
randomisation list,

Low risk Randomised to receive either roflumilast
500 1g or placebo,

Low risk "were randomised to receive either
roflumilast 500 g or placebo once daily
for 4 weeks by means of a concealed
computer generated randomisation list."

Low risk Double blinded,

High risk

Low risk "Six patients dropped out of the study
during treatment of the following reasons:
withdrawal of consent (n=1), exacerbation
of COPD requiring additional treatment
(n=2), and adverse events to the study
medication (n=3)."

Unclear risk No information available,

Unclear risk No information available,

Unclear risk No information available,

Effect size
7950 [35.43, 12357]

Statistical method
Mean Difference (IV, Fixed, 95% Cl)

Odds Ratio (M-H, Fixed, 95% Cl) 38,05 [0.95, 9.75]
Odds Ratio (M-H, Fixed, 95% Cl) 759 [0.38, 152.19]
Odds Ratio (M-H, Fixed, 95% Cl) 00 [0.0, 0.0l

Author, year
Title

Methods

Bredenbroker D, 2002

Safety of once-daily roflumilast, a new, orally active, selective phosphodiesterase
4 inhibitor, in patients with COPD,

Parallel group study,

Randomisation: Randomised, double blind, placebo-controlled trial

Trial duration: 26 weeks,

Intention-to-treat analysis: Stated.,

- ®




Participants

Interventions

QOutcomes

Risk of bias

Bias

Allocation concealment (selection bias)
Randomised?

Method of Randomisation described?
Blinding?
Method of Blinding described?
Description of Withdrawals and Drop
outs?
Baseline profile: Anticholingeric use
Baseline profile: 42 agonist use
Baseline profile: Corticosteroid use
QOutcome or subgroup title
FEV,
PEF
Exacerbations (No of subjects)
Adverse effects
No of patients experiencing AEs
Headache
Influenza-like symptoms
Upper respiratory tract infection
Withdrawals due to AEs
Non-fatal serious AEs

1) Setting: Not stated.

2) Participants: 516 (Roflumilast 250 1«g: 175, Roflumilast 500 «g: 169, Placebo:
172)

3) Baseline characteristics: Median age: 61 to 62 years, 72% male, Mean 38 to
63 pack years, 53% current smokers

4) Inclusion criteria: Aged 40~75, FEVi/FVC<0.7 with smoking history >10 pack
years, Reversibility <12% or 200 mL, Post-brochodilator FEVy 35% to 75%
predicted,

5) Exclusion criteria: Not stated.

6) Participant withdrawals not stated.

Run in: 2 weeks with placebo,

1) Roflumilast 500 g once daily,

2) Roflumilast 250 12g once daily,

3) Placebo once daily,

Concomitant medication

« Short acting anticholingeric: Allowed at a constant daily dose for those treated
before with anticholinergics on a constant dosage,

- Short acting &2 agonist: Salbutamol was allowed as rescue medication,

- Corticosteroid: None,

- Long acting £2 bronchodiiator: None,

Primary Outcomes: Post-bronchodilator FEV+ and FEF between 25% to 75% of vital
capacity,

Secondary Outcomes: Number of moderate or severe COPD exacerbations which
required treatment with oral steroids

Authors' judgement Support for judgement

Unclear risk Randomised, No other information available,

Low risk Patients randomised in either roflumilast
250 1¢g, roflumilast 500 g or placebo
groups

High risk

Low risk Double blinded.

High risk

High risk

Unclear risk No information available,

Unclear risk No information available.

Unclear risk No information available,

Effect size
5200 [—9.08, 113.08]
8.00 [—1.80, 17.80]

Statistical method
Mean Difference (IV, Fixed, 95% Cl)
Mean Difference (IV, Fixed, 95% Cl)

Odds Ratio (M-H, Fixed, 95% Cl)  0.74 [0.39, 1.41]
Odds Ratio (M-H, Fixed, 95% Cl) 096 [0.63, 1.48]
Odds Ratio (M-H, Fixed, 95% Cl) 155 [0.43, 5.58]
Odds Ratio (M-H, Fixed, 95% Cl)  7.39 [0.90, 60.72]
Odds Ratio (M-H, Fixed, 95% Cl) 098 [054, 1.75]
Odds Ratio (M-H, Fixed, 95% Cl) 124 [0.52, 2.95]
Odds Ratio (M-H, Fixed, 95% Cl) 082 [0.33, 2.04]

Author, year

Title

® -

Boszormenyi-Nagy G. American Thoracic Soclety Intemational Conference 2005
San Diego, California;B93:Poster 323,
The effect of roflumilast treatment and subsequent withdrawal in patients with COPD,



Methods

Participants

Interventions

QOutcomes

Risk of bias

Bias

Allocation concealment (selection bias)
Randomised?

Method of Randomisation described?
Blinding?

Method of Blinding described?
Description of Withdrawals and Drop
outs?

Baseline profile: Anticholingeric use
Baseline profile: 42 agonist use
Baseline profile: Corticosteroid use

Qutcome or subgroup title

FEV4

Parallel group study.,

Randomisation: Randomised, double blind, placebo-controlled trial

Trial duration: 24 weeks,

Intention-to-treat analysis: Stated,

1) Setting: Not stated,

2) Participants: 518 (Roflumilast 500 «g: 200, Placebo: 186)

3) Baseline characteristics: Mean age: 60 years, 75% male, 62% current smokers,
Average of 35 pack years

4) Inclusion criteria: Aged 40 to 75 years, FEV1/FVC<0.7. Post-bronchodilator FEV;
35% to 75% of predicted, FEV: reversibility<12% and <200 mL,
Pre-bronchodilator FEV4/FVC<70%.

5) Exclusion criteria: not stated

6) Participant withdrawals not stated.

Run in: 2 weeks with placebo,

1) Roflumilast 500 g once daily for 24 weeks,

2) Roflumilast 500 «g once daily for 12 weeks, Placebo once daily for following
12 weeks

Concomitant medication

- Short acting anticholingeric: Al medications were withdrawn except constant dose
short acting anti-cholinergics.

- Short acting &2 agonist: As rescue medication,

- Corticosteroid: None,

- Long acting &2 bronchodiiator: None,

Used alongside short acting £2 agonists (available to all),

Primary Outcomes: Results for 12/24 week post bronchodilator FEV;

Authors' judgement Support for judgement

Unclear risk No information available,

Low risk "After randomisation, patients received
placebo or roflumilast 500 /2g once daily
for 24 weeks or roflumilast 500 s2g for 12
weeks followed by placebo for 12 weeks"

High risk

Low risk Double blinded.,

High risk

High risk

Unclear risk No further information available,

Unclear risk No further information available,

Unclear risk No information available,

Effect size
39.00 [—9.44, 87 44]

Statistical method
Mean Difference (IV, Fixed, 95% Cl)

Author, year
Title

Methods

Participants

Rabe F, 2005

Roflumilast - an oral anti-inflammatory treatment for chronic obstructive pulmonary
disease: a randomised controlled trial,

Parallel group study,

Randomisation: Randomised, double blind, placebo-controlled trial

Trial duration: 24 weeks,

Intention-to-treat analysis: Stated.,

1) Setting: 159 centres in Australia, Austria, Belgium, Canada, France, Germany,

Hungary, Ireland, South Africa, Spain and the UK

2) Participants: 1411 (Roflumilast 250 «g: 576, Roflumilast 500 «g: 555, Placebo:
280)

- ®




Interventions

QOutcomes

Notes

Risk of bias
Bias
Allocation concealment (selection bias)

Randomised?

Method of Randomisation described?

Blinding?
Method of Blinding described?

Description of Withdrawals and Drop
outs?

Baseline profile: Anticholingeric use
Baseline profile: 42 agonist use
Baseline profile: Corticosteroid use
Qutcome or subgroup title

FEV4

® -

3) Baseline characteristics: Median age: 64 years, 74% male, Postbronchodilator
FEV; is 51% for both groups, Average of 42 pack years, 45% current smokers

4) Inclusion criteria: Aged _ 40 with history of COPD >12 months, FEV;<560%
predicted, FEV4/FVC _ 0.7 with smoking history >10 pack years, Reversibility
<12% or 200 mL, Mean post-bronchodilator FEVy 30% to 80% predicted,

5) Exclusion criteria: Asthma, lung cancer or bronchiectasis, long termoxygen

treatment, recent exacerbation that required a course of systemic corticosteroids,
emergency room treatment or hospital admission within 4 weeks before the
run-in period

6) Total number of participant withdrawals: 124 (22%) and 32 (11%) from treatment

and control groups respectively

Run in: 4 weeks with placebo,

1) Roflumilast 500 1g once daily,

2) Roflumilast 250 12g once daily,

3) Placebo once dally,

Concomitant medication
- Short acting anticholingeric: Used at a constant daily dose,

- Short acting &2 agonist: Salbutamol as rescue medication,
- Corticosteroid: None,
- Long acting £2 bronchodiiator: None,

Primary Outcomes: Post-bronchodilator FEV; and SGRQ total score,

Secondary Outcomes: Change from baseline in pre-bronchodilator FEV4,
post-bronchodilator FVC, post bronchodilator FEV in 6 seconds and FVC, FEF rate
between 25% to 75% of vital capacity and number of moderate or severe COPD
exacerbations

There is inconsistency in the quoting of statistical errors, Within the text and Table
2, data is quoted as "least squares means and SD", however in Figures 2 and
3, SE bars are shown, It is more likely that the results represent SE and not SD,

Authors' judgement Support for judgement

Low risk "No person involved in data analysis had
knowledge of the randomisation sequence”

Low risk "Treatment was assigned by the

investigators with sequential study numbers
according to a block randomisation list in
ratios of 2:2:1 (Roflumilast 250 «g,
Roflumilast 500 1.g, Placebo)."

Low risk "The randomisation sequence was
generated by ALTANA Pharma AG in a
blinded manner;"

Low risk Double blinded,

Low risk "Medication boxes were labelled with the
study protocol number, randomization
number, and visit code; coding prevented
the investigator and people at the study
centre from knowing which medication was
given."

Low risk 100 patients discontinued from study in the
roflumilast 250 £«g, 124 from the roflumilast
500 g and 32 from the placebo group

Unclear risk No information available,
Unclear risk No information available,
Unclear risk No information available,
Statistical method Effect size

Mean Difference (IV, Fixed, 95% Cl) 88,00 [48.76, 127 24]



FVC Mean Difference (IV, Fixed, 95% CI) 114,00 [46.93, 181.07]

SGRQ total score Mean Difference (IV, Fixed, 95% Cl) —1.70 [—3.66, 0.26]

Exacerbations (No of subjects) Odds Ratio (M-H, Fixed, 95% Cl) 0.74 [0.55, 1.01]

Exacerbations (Exacerbation rate) Mean Difference (IV, Fixed, 95% Cl) —0.38 [—0.70, —0.06]

Adverse effects
No of patients experiencing AEs Odds Ratio (M-H, Fixed, 95% Cl) 122 (090, 164]
Diarrhea Odds Ratio (M-H, Fixed, 95% Cl) 452 [191, 10.68]
Nausea Odds Ratio (M-H, Fixed, 95% Cl) 7.11 [1.68, 30.11]
Headache Odds Ratio (M-H, Fixed, 95% Cl) 512 [0.65, 40.19]
Vomiting Odds Ratio (M-H, Fixed, 95% Cl) 152 [0.06, 3737
Upper respiratory tract infection Odds Ratio (M-H, Fixed, 95% Cl) 0.82 [0.42, 162]
Withdrawals due to AEs Odds Ratio (M-H, Fixed, 95% Cl) 199 [1.23, 3.24]
Non-fatal serious AEs Odds Ratio (M-H, Fixed, 95% Cl) 130 [0.77, 2.21]
Mortality Odds Ratio (M-H, Fixed, 95% Cl) 126 [0.24, 655]

Author, year Calverley PM

Title Effect of 1-year treatment with roflumilast in severe chronic obstructive pulmonary

disease,
Methods Parallel group study,

Randomisation: Randomised, double blind, placebo-controlled trial
Trial duration: 52 weeks,
Intention-to-treat analysis: Stated.,
Participants 1) Setting:159 centres in 14 countries,
2) Participants: 1513 (Roflumilast 500 «g: 760, Placebo: 753)
3) Baseline characteristics: Severe COPD according to GOLD criteria stages Ill and
IV, Mean age: 65 years, 75% male
4) Inclusion criteria: Aged =40 years, Post-bronchodilator FEV1<50% predicted.
Reversibility <15%, Mean post-bronchodilator FEVy 41%, FEVi/FVC <0.7 with
smoking history >10 pack years, 37% current smokers, 63% ex-smokers;
average 44 pack years
5) Exclusion criteria: history of asthma, lung cancer or bronchiectasis, need for
long-term oxygen therapy, known alpha-1 antitrypsin deficiency or clinically
significant cardiopulmonary co-morbidity
6) Total number of participant withdrawals: 217 (29%) and 163 (22%) from treatment
and control groups respectively
Interventions Run in: 4 weeks with placebo,
1) Roflumilast 500 1£g once dally.
2) Placebo once daily.
Concomitant medication
- Short acting anticholingeric: 891 patients on short acting anticholinergics,
- Short acting &2 agonist: Salbutamol as rescue medication,
- Corticosteroid: 943 patients continued corticosteroid use.
- Long acting &2 bronchodiiator: None,
Used alongside corticosteroids, anticholinergics and rescue short acting 82
agonists 54% overall (available to all),
QOutcomes Primary Outcomes: Change from baseline to endpoint in post-bronchodilator FEV4
and the number of moderate or severe exacerbations per patient per year
Secondary Outcomes: Change from baseline in SGRQ total score, change from
baseline in prebronchial FEV4, post bronchodilator FEV in 6 seconds and FVC,
FEF rate between 25% to 75% of vital capacity and number of moderate or severe
COPD exacerbations requiring systemic corticosteroid treatment per patient per
year
Risk of bias
Bias Authors' judgement Support for judgement

- ©



Allocation concealment (selection bias)

Randomised?

Method of Randomisation described?

Blinding?
Method of Blinding described?

Description of Withdrawals and Drop

outs?

Baseline profile: Anticholingeric use
Baseline profile: 42 agonist use
Baseline profile: Corticosteroid use

Qutcome or subgroup title

FEV;

FVC

SGRQ total score

Exacerbations (No of subjects)

Exacerbations (Exacerbation rate,
Inverse variance)

Adverse effects
No of patients experiencing AEs
Diarrhea
Nausea
Headache
Vomiting
Influenza-like symptoms
Withdrawals due to AEs
Non-fatal serious AEs
Mortality

Low risk

Low risk
Low risk

Low risk
Low risk

Low risk

Low risk
Low risk
Low risk

Statistical method

Mean Difference (IV, Fixed, 95% Cl)
Mean Difference (IV, Fixed, 95% Cl)
Mean Difference (IV, Fixed, 95% Cl)
Odds Ratio (M-H, Fixed, 95% Cl)
Rate Ratio (IV, Fixed, 95% Cl)

Odds Ratio (M-H, Fixed, 95% Cl)
Odds Ratio (M-H, Fixed, 95% Cl)
Odds Ratio (M-H, Fixed, 95% Cl)
Odds Ratio (M-H, Fixed, 95% Cl)
Odds Ratio (M-H, Fixed, 95% ClI)
Odds Ratio (M-H, Fixed, 95% Cl)
Odds Ratio (M-H, Fixed, 95% Cl)
Odds Ratio (M-H, Fixed, 95% Cl)

(M-H )

Odds Ratio , Fixed, 95% ClI

"Each study participant who qualified was
assigned a number in sequential order,
Code labelling prevented the investigator
and the patient from knowing which drug
was administered.”

“randomised (1:1)."

"The randomization list was generated using
a multiplicative congruential
pseudorandomnumber generator
(programRANDOM, based on Fishman and
Moore)."

Double blinded,

"There was a stratification of patients
according to smoking status(current
smokers/ex-smokers) and treatment with
inhaled corticosteroids(yes/no)."

"Over 70% of patients completed the study.
The reasons for withdrawal were similar
between groups except for adverse events,
which occurred more frequently with
roflumilast "

"Withdrawal due to COPD exacerbations
was reported in 3.5 and 32% of patients
in roflumilast and placebo groups,
respectively "

739 patients used anticholinergics,

820 patients on short acting £82- agonists,

727 on Beclomethasone dipropionate
2,000 g or less,

Effect size

36.00 [5.52, 66.48]

47,00 [—25.00, 119.00]

0.30 [—1.64, 224]
0.87 [0.71, 1.06]
097 [0.84, 112

1,02 [0.80, 1.30]
3.78 [2.27, 6.27]
391 [1.93, 7.91]
269 [155, 4.68]
152 [0.06, 37.37)
117 [0.74, 1.88]
1.95 [1.39, 2.75]
1,08 [0.79, 1.35]
059 [0.29, 1.21]

Author, year
Title

Methods

o -

Calverley PM

Roflumilast in symptomatic chronic obstructive pulmonary disease: two randomized

clinical trials
Parallel group study.,

Randomisation: Randomised, double blind, placebo-controlled trial

Trial duration: 52 weeks,
Intention-to-treat analysis: Stated,



Participants 1) Setting: 246 centres in ten countries,

2) Participants: 1,513 (Roflumilast 500 «g: 760, Placebo: 753)

3) Baseline characteristics: Mean age: 64 years, 71% male, Post bronchodilator
FEV; 37.6% predicted. Average of 47 pack years, 48% current smokers

4) Inclusion criteria: former or current smokers with at least a 20 pack-year history.
Aged =40 years, Post-bronchodilator FEVi/FVC<0.7. Chronic cough and
sputum production, Post-bronchodilator FEV1<50% predicted, At least one
recorded COPD exacerbation requiring systemic glucocorticosteroids or
treatment in hospital in previous year

5) Exclusion criteria: available in the online web appendix (pg11)

6) Total number of participant withdrawals: 264 (34%) and 234 (31%) from treatment
and control groups respectively

Interventions Run in: 4 weeks with placebo,

1) Roflumilast 500 g once daily,

2) Placebo once daily.

Concomitant medication

- Short acting anticholingeric: 31% of those in the roflumilast group and 32% on
placebo,

- Short acting 42 agonist: "Patients could use short acting 42 agonists as
needed",

- Corticosteroid: None.

- Long acting &2 bronchodiiator: "Eligible patients were stratified according to their
use of long acting 32 agonists and smoking status." Roflumilast 49%, placebo
51%",

QOutcomes Primary Outcomes: Mean change in pre-bronchodilator FEV; from baseline to each
post-randomisation visit during the treatment period, Mean rate of COPD
exacerbations requiring oral or parenteral glucocorticosteroids or requiring
hospitalisation or leading to death, per patient per year

Secondary Outcomes: Mean change in post-bronchodilator FEV+ from baseline to
each post-randomisation visit during the treatment period, Time to mortality due
to any reason, Natural log-transformed CRP (mg/L), Mean TDI Focal score during
the treatment period

Notes Adverse event data is pooled with numbers from study M2-125 that followed an
identical study design

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment (selection bias) Low risk All individuals involved in the studies were
unaware of treatment assignment

Randomised? Low risk "Randomly assigned to oral roflumilast 500
g once daily or placebo."

Method of Randomisation described?  Low risk “The sponsor generated a randomization

list of patient random numbers using a
pseudorandom number generator, The
investigator used an automated,
interactive voice response system to
randomly assign patients.”

Blinding? Low risk Double blinded.

Method of Blinding described? Low risk "All individuals involved in the studieswere
unaware of treatment assignment,
Tablets were identical in appearance, The
investigator or anyone at the study site
was prevented from knowing the
allocation sequence with code labelling."

Description of Withdrawals and Drop ~ Low risk 264 patients discontinued from study in the

outs? roflumilast group and 234 discontinued

from the placebo group




Baseline profile: Anticholingeric use
Baseline profile: /52 agonist use
Baseline profile: Corticosteroid use

Qutcome or subgroup title
FEV;
FvC
PEF
Exacerbations (No of subjects)
Exacerbations (Exacerbation rate,
Inverse variance)
Adverse effects
Diarrhea
Nausea
Headache
Weight loss
Influenza-like symptoms
Upper respiratory tract infection
Withdrawals due to AEs
Mortality

Unclear risk No other information available,
Unclear risk No other information available,
High risk Pretreatment of 44% in both roflumilast

and placebo groups,
Effect size

38.00 [15.86, 60.14]
101,00 [59.42, 142 58]

Statistical method
Mean Difference (IV, Fixed, 95% Cl)
Mean Difference (IV, Fixed, 95% Cl)

Mean Difference (IV, Fixed, 95% Cl) 421 [0.08, 834
Odds Ratio (M-H, Fixed, 95% Cl) 0.82 [0.59, 1.15]
Rate Ratio (IV, Fixed, 95% Cl) 093 [0.83, 1,05
Odds Ratio (M-H, Fixed, 95% Cl) 250 [157, 400]
Odds Ratio (M-H, Fixed, 95% Cl) 278 [1.52, 506
Odds Ratio (M-H, Fixed, 95% Cl) 152 (082, 282
Odds Ratio (M-H, Fixed, 95% Cl) 414 [2.61, 6.56]
Odds Ratio (M-H, Fixed, 95% Cl) 149 [081, 273
Odds Ratio (M-H, Fixed, 95% Cl) 0.74 [0.38, 1.43]
Odds Ratio (M-H, Fixed, 95% Cl) 161 [1.18, 2.18|
Odds Ratio (M-H, Fixed, 95% Cl) 0.99 [0.50, 1.96]

Author, year
Title

Methods
Participants
Interventions
Outcomes
Risk of bias
Bias

Allocation concealment (selection bias)

Randomised?

Method of Randomisation described?

Blinding?
Method of Blinding described?

Description of Withdrawals and Drop

outs?
Baseline profile: Anticholingeric use
Baseline profile: /52 agonist use
Baseline profile: Corticosteroid use
Qutcome or subgroup title
Adverse effects

No of patients experiencing AEs

Non-fatal serious AEs

Calverley PM

Roflumilast in symptomatic chronic obstructive pulmonary disease: two randomized
clinical trials

As described in separate studies above and below.

Authors' judgement
Low risk
Low risk
Low risk
Low risk
Low risk
Low risk

Support for judgement

Low risk
Low risk
High risk
Statistical method Effect size
Odds Ratio (M-H, Fixed, 95% Cl)
Odds Ratio (M-H, Fixed, 95% Cl)

128 [1.11, 1.49]
088 [0.74, 1.05]

Author, year
Title

Methods

® -

Calverley PM

Roflumilast in symptomatic chronic obstructive pulmonary disease: two randomized
clinical trials

Parallel group study.

Randomisation: Randomised, double blind, placebo-controlled trial

Trial duration: 52 weeks,

Intention-to-treat analysis: Stated,



Participants 1) Setting: 221 centres in eight countries.

2) Participants: 1571 (Roflumilast 500 «g: 773, Placebo: 798)

3) Baseline characteristics: Mean age: 64 years, 80% male, Average of 48 pack
years, 35% current smokers

4) Inclusion criteria: former or current smokers with at least a 20 pack-year history,
Aged =40 vyears, Post-bronchodilator FEVi/FVC<0.7, Chronic cough and
sputum production, Post-bronchodilator FEV1<50% predicted, At least one
recorded COPD exacerbation requiring systemic glucocorticosteroids or
treatment in hospital in previous year

5) Exclusion criteria: available in the online web appendix (pg11)

6) Total number of participant withdrawals: 246 (32%) and 248 (31%) from treatment
and control groups respectively

Interventions Run in: 4 weeks with placebo,

1) Roflumilast 500 g once daily,

2) Placebo once daily.

Concomitant medication

« Short acting anticholingeric: 38% of those in the roflumilast group and 41% on
placebo,

- Short acting &2 agonist: "Patients could use short acting 42 agonists as
needed",

- Corticosteroid: None.

- Long acting /42 bronchodiiator: "Eligible patients were stratified according to their
use of long acting A2 agonists and smoking status." Roflumilast 48%, placebo
51%"

QOutcomes Primary Outcomes: Mean change in pre-bronchodilator FEV; from baseline to each
post-randomisation visit during the treatment period, Mean rate of COPD
exacerbations requiring oral or parenteral glucocorticosteroids or requiring
hospitalisation or leading to death, per patient per year

Secondary Outcomes: Mean change in post-bronchodilator FEV+ from baseline to
each post-randomisation visit during the treatment period, Time to mortality due
to any reason, Natural log-transformed CRP (mg/L), Mean TDI Focal score during
the treatment period

Notes Adverse event data is pooled with numbers fromstudy M2-124 that followed an
identical study design

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment (selection bias) Low risk Al individuals involved in the studies were
unaware of treatment assignment

Randomised Low risk "Randomly assigned to oral roflumilast
500 «g once daily or placebo."

Method of Randomisation described?  Low risk "The sponsor generated a randomization list

of patient random numbers using a
pseudorandom number generator, The
investigator used an automated,
interactive voice response system to
randomly assign patients."

Blinding? Low risk Double blinded,

Method of Blinding described? Low risk "All individuals involved in the studieswere
unaware of treatment assignment, Tablets
were identical in appearance, The
investigator or anyone at the study site
was prevented from knowing the allocation
sequence with code labelling."

Description of Withdrawals and Drop  Low risk 246 patients discontinued from study in the

outs? roflumilast group and 248 discontinued

- ©



Baseline profile: Anticholingeric use
Baseline profile: 42 agonist use
Baseline profile: Corticosteroid use

Outcome or subgroup title
FEV4
FVC
PEF
Exacerbations (No of subjects)
Exacerbations (Exacerbation rate,
Inverse variance)
Adverse effects
Diarrhea
Nausea
Headache
Weight loss
Influenza-like symptoms
Upper respiratory tract infection
Withdrawals due to AEs
Mortality

from the placebo group

Low risk No other information available,
Low risk No other information available,
High risk Pretreatment of 40% in both roflumilast and

placebo groups
Effect size

58,00 [38.59, 77 41]
103.00 (6697, 139.03]

Statistical method
Mean Difference (IV, Fixed, 95% Cl)
Mean Difference (IV, Fixed, 95% Cl)

Mean Difference (IV, Fixed, 95% Cl) 507 [0.99, 9.15]
Odds Ratio (M-H, Fixed, 95% Cl) 0,69 [0.51, 093]
Rate Ratio (IV, Fixed, 95% Cl) 092 [0.82, 1.03]
Odds Ratio (M-H, Fixed, 95% Cl) 3.14 [1.94, 510]
Odds Ratio (M-H, Fixed, 95% Cl) 143 [0.73, 2.80]
Odds Ratio (M-H, Fixed, 95% Cl) 325 [145, 7.24]
Odds Ratio (M-H, Fixed, 95% Cl) 351 [2.10, 5859
Odds Ratio (M-H, Fixed, 95% Cl) 0.60 [0.29, 124]
Odds Ratio (M-H, Fixed, 95% Cl) 0.88 [0.54, 1.41]
Odds Ratio (M-H, Fixed, 95% Cl) 129 [0.95, 1.76]
Odds Ratio (M-H, Fixed, 95% Cl) 1,038 [0.59, 1.81]

Author, year
Title

Methods

Participants

Interventions

QOutcomes

@ -

Fabbri LM

Roflumilast in moderate-to-severe chronic obstructive pulmonary disease treated

with long acting bronchodilators: two randomized clinical trials

Parallel group study.,

Randomisation: Randomised, double blind, placebo-controlled trial

Trial duration: 24 weeks,

Intention-to-treat analysis: Stated,

1) Setting: 135 centres in ten countries,

2) Participants: 1,221 (Roflumilast 500 «g: 467, Placebo: 468)

3) Baseline characteristics: Mean age: 65 years, 71% male, Post bronchodilator
FEV: 547 and 55.3% predicted (roflumilast and placebo). Average of 43 pack
years, 39% current smokers

4) Inclusion criteria: former or current smokers with (=1 year smoking cessation)
and at least a 10 pack-year history, Aged =40 years, Post-bronchodilator
FEV1/FVC<0.7. Post-bronchodiator FEVs 40~70% predicted, Partial reversibility
to albuterol with increase from baseline FEV; of <12% or 200 mL,

5) Exclusion criteria: available in the online web appendix (pg10)

6) Total number of participant withdrawals: 107 (23%) and 82 (18%) from treatment
and control groups respectively

Run in: 4 weeks with placebo once a day.

1) Roflumilast 500 g and salmeterol once daily.

2) Placebo once daily.

Concomitant medication

- Short acting anticholingeric: None,

- Short acting &2 agonist: Patients used short acting 42 as rescue medication,

« Corticosteroid: None,

- Long acting &2 bronchodiiator: None,

Primary Outcomes: Change in mean pre-bronchodilator FEV; from baseline to each

post-randomisation visit,

Secondary Outcomes: Post-bronchodilator FEV: and FVC, TDI score, SOBQ, rate

of COPD exacerbations, and use of rescue medication



Risk of bias
Bias
Allocation concealment (selection bias)

Randomised?

Method of Randomisation described?

Blinding?
Method of Blinding described?

Description of Withdrawals and Drop
outs?

Baseline profile: Anticholingeric use
Baseline profile: 42 agonist use
Baseline profile: Corticosteroid use

Outcome or subgroup title
FEV4
FVC
Exacerbations (No of subjects)
Exacerbations (Exacerbation rate,
Inverse variance)
Shortness of breath questionnaire
Adverse effects
No of patients experiencing AEs
Diarrhea
Nausea
Headache
Weight loss
Influenza-like symptoms
Upper respiratory tract infection
Withdrawals due to AEs

Authors' judgement Support for judgement

Low risk All'individuals involved in the studies were
unaware of treatment assignment

Low risk "Randomly assigned to oral roflumilast
500 1g once daily or placebo."

Low risk "The sponsor generated a randomization

list of patient random numbers using a
pseudorandom number generator, The
investigator used an automated,
interactive voice response system to
randomly assign patients."

Low risk Double blinded,

Low risk "Allindividuals involved in the studieswere
unaware of treatment assignment, The
investigator or anyone at the study site
was prevented from knowing the
allocation sequence with code
labelling. Tablets were identical in
appearance.”

Low risk 107 patients discontinued from study in the
roflumilast group and 82 discontinued
from the placebo group

Unclear risk No other information available,
Unclear risk No other information available,
Unclear risk No other information available,
Statistical method Effect size

Mean Difference (IV, Fixed, 95% Cl) 49,00 [24.07, 7393
Mean Difference (IV, Fixed, 95% Cl) 57,00 [15.40, 98.60]
Odds Ratio (M-H, Fixed, 95% Cl) 0.61 [0.44, 0.84]
Rate Ratio (IV, Fixed, 95% Cl) 090 [0.70, 1.16]

Mean Difference (IV, Fixed, 95% Cl) 050 [—1.44, 2.44]

Odds Ratio (M-H, Fixed, 95% Cl) 1.8 [0.91, 154]
Odds Ratio (M-H, Fixed, 95% Cl) 250 [1.37, 4.56]
Odds Ratio (M-H, Fixed, 95% Cl) 2642 [3.56, 19579
Odds Ratio (M-H, Fixed, 95% Cl) 286 [1.02, 8.01]
Odds Ratio (M-H, Fixed, 95% Cl) 868 [3.39, 22.19]
Odds Ratio (M-H, Fixed, 95% C) 082 [0.34, 1.99]
Odds Ratio (M-H, Fixed, 95% Cl) 046 [0.21, 1.04]
(M-H )

Odds Ratio (M-H, Fixed, 95% Cl 1.86 [1.25, 2.75]

Author, year
Title

Methods

Participants

Fabbri LM

Roflumilast in moderate-to-severe chronic obstructive pulmonary disease treated
with long acting bronchodilators: two randomized clinical trials

Parallel group study.,

Randomisation: Randomised, double blind, placebo-controlled trial

Trial duration: 24 weeks,

Intention-to-treat analysis: Stated,

1) Setting: 85 centres in seven countries,

2) Participants: 910 (Roflumilast 500 «g: 372, Placebo: 372)




Interventions

QOutcomes

Risk of bias
Bias
Allocation concealment (selection bias)

Randomised?

Method of Randomisation described?

Blinding?
Method of Blinding described?

Description of Withdrawals and Drop
outs?

Baseline profile: Anticholingeric use

Baseline profile: £2 agonist use

Baseline profile: Corticosteroid use

Outcome or subgroup title

FEV4

FVC

Exacerbations (No of subjects)

Exacerbations (Exacerbation rate,
Inverse variance)

Shortness of breath questionnaire

@ -

3) Baseline characteristics: Mean age: 64 years, 71% male, Post bronchodilator
FEV4 66.0 and 56.2% predicted (roflumilast and placebo). Average of 44 pack
years, 40% current smokers

4) Inclusion criteria: former or current smokers with (=1 year smoking cessation)
and at least a 10 pack-year history, Aged =40 years, Post-bronchodilator
FEVi/FVC<0.7. Post-bronchodilator FEV1 40% to 70% predicted, Partial
reversibility to albuterol with increase from baseline FEV; of <12% or 200 mL,

5) Exclusion criteria: available in the online web appendix (pg10)

6) Total number of participant withdrawals: 62 (17%) and 39 (11%) from treatment
and control groups respectively

Run in: 4 weeks with placebo once a day.

1) Roflumilast 500 g and tiotropium once daily.

2) Placebo once daily.

Concomitant medication

- Short acting anticholingeric: None,

- Short acting &2 agonist: Patients used short acting 452 as rescue medication,

« Corticosteroid: None,

- Long acting £2 bronchodiiator: None

Primary Outcomes: Change in mean pre-bronchodilator FEV4 from baseline to each

post-randomisation visit,

Secondary Outcomes: Post-bronchodilator FEV: and FVC, TDI score, SOBQ, rate

of COPD exacerbations, and use of rescue medication

Authors' judgement
Low risk

Support for judgement

All individuals involved in the studies were
unaware of treatment assignment

"Randomly assigned to oral roflumilast
500 «g once daily or placebo."

"The sponsor generated a randomization list
of patient random numbers using a
pseudorandom number generator. The
investigator used an automated,
interactive voice response system to
randomly assign patients."

Double blinded.

"All individuals involved in the studieswere
unaware of treatment assignment, The
investigator or anyone at the study site
was prevented from knowing the allocation
sequence with code labelling, Tablets
were identical in appearance.”

62 patients discontinued from study in the
roflumilast group and 39 discontinued
from the placebo group

No information available,

No information available,

No information available,

Effect size
81.00 [47.75, 11425

101,00 [38.62, 16338
0.83 [0.56, 1.22]

093 [0.67, 1.29]

Low risk

Low risk

Low risk
Low risk

Low risk

Unclear risk

Unclear risk

Unclear risk

Statistical method

Mean Difference (IV, Fixed, 95% Cl)
Mean Difference (IV, Fixed, 95% Cl)
Odds Ratio (M-H, Fixed, 95% Cl)
Rate Ratio (IV, Fixed, 95% Cl)

Mean Difference (IV, Fixed, 95% Cl) —270 [—4.65, —0.75]



Adverse effects

No of patients experiencing AEs Odds Ratio (M-H, Fixed, 95% Cl) 124 (093, 166
Diarrhea Odds Ratio (M-H, Fixed, 95% Cl) 17.76 [4.23, 7457
Nausea Odds Ratio (M-H, Fixed, 95% Cl) 277 [0.87, 8.76]
Headache Odds Ratio (M-H, Fixed, 95% Cl) 17.14 1099, 29803
Weight loss Odds Ratio (M-H, Fixed, 95% Cl) 10,92 [2.54, 4690
Influenza-like symptoms Odds Ratio (M-H, Fixed, 95% Cl) 6.96 [0.36, 135.26]
Upper respiratory tract infection Odds Ratio (M-H, Fixed, 95% ClI) 1,98 [0.36, 10.90]
Withdrawals due to AEs Odds Ratio (M-H, Fixed, 95% ClI) 172 (097, 3.09]

11) USFAR} WA 2 2= COPD 2Afof|#| ZZslok StiCHE A& =3, A4 48,
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Author, year
publication

Title

N

Am

Type of studies

Type of participants

Type of intervention
Type of outcome

measures
Results

Poole P, Cochrane Database of Systemic Review 2010

Influenza vaccine for patients with chronic obstructive pulmonary disease
11 RCT studies
To evaluate the evidence from RCTs for a treatment effect of influenza vaccination in COPD subjects,
RCT
Adults with COPD,
Participants defined as having chronic bronchitis were also included,
At least one annual influenza vaccination,
Live attenuated whole virus
Inactivated, or a split-virus type vaccine, and administered by either intramuscular or intranasal routes
Exacerbation rates, hospitalization, mortality, lung function and adverse effects

It appears, from the limited number of studies performed, that inactivated vaccine reduces
exacerbation in COPD patients, The size of effect was similar to that seen in large observational
studies, and was due to reduction in exacerbations occurring three or more weeks after vaccination,
and due to influenza, There is a mild increase in transient local adverse effects with vaccination,
but no evidence of an increase in early exacerbation,

Compa.ri.son 1. [nﬂuenu \-'accination versus placebo

No. of No. of
Outcome or subgroup title studies  participants Statistical method Effect size
1 Total exacerbations per patient 2 180 Mean Difference (IV, Fixed, 95% CI) -0.37 [-0.64, -0.11]
2 Early exacerbations per patient 2 180 Mean Difference (IV, Fixed, 95% CI) 0.01 [-0.11, 0.13]
3 Late exacerbations per patient 2 180 Mean Difference (IV, Fixed, 95% CI) -0.39 [-0.61, -0.18]
4 Patients with at least one 3 222 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.81 [0.44, 1.48)
exacerbation / acute respiratory
illness
4.1 Clinical exacerbations 2 97 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.06 [0.48, 2.33]
4.2 Any acute respiratory 1 125 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.56 [0.22, 1.42]
illness
5 Patients with early exacerbations 2 180 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.08 [0.52, 2.26]
6 Parients with late exacerbarions 1 Peto Odds Ratio (Peto, Fixed, 95% CI) “Totals not selected

- ©




7 Acute respiratory illness 2 180 Odds Rario (M-H, Fixed, 95% CI) 0.19 [0.07, 0.48]
subsequently documented as
influenza-related
7.1 FEV1>=70% predicted 1 45 Odds Ratio (M-H, Fixed, 95% CI) 0.12 [0.01, 1.11]
7.2 FEV150-69% predicted 1 33 Odds Ratio (M-H, Fixed, 95% CI) 0.46 [0.07, 2.98]
7.3 FEV1<50% predicted 1 47 Odds Ratio (M-H, Fixed, 95% CI) 0.11 [0.01, 0.99]
7.4 Chronic bronchitis 1 55 Odds Ratio (M-H, Fixed, 95% CI) 0.19 [0.04, 0.96]
patients
8 Early acute respiratory illness 1 250 Odds Ratio (M-H, Fixed, 95% CI) 0.72 [0.34, 1.50]
8.1 ARI within 1 week of 1 125 Odds Ratio (M-H, Fixed, 95% CI) 1.02 [0.24, 4.26]
vaccination
8.2 ARI berween 1 and 4 1 125 Odds Ratio (M-H, Fixed, 95% CI) 0.63 [0.27, 1.50]
weeks after vaccination
9 Hospitalisations 2 180 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.33 [0.09, 1.24]
9.1 Clinical exacerbations 1 55 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.14 [0.01, 2.39]
9.2 Influenza-related 1 125 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.41 [0.09, 1.89]
exacerbations
10 Moreality 2 180 Pero Odds Ratio (Peto, Fixed, 95% CI) 0.87 [0.28, 2.70]
11 Mortality related to acute 1 Odds Rario (M-H, Fixed, 95% CI) Totals not selected
respiratory infection
12 Overall change in lung function 1 Mean Difference (IV, Fixed, 95% CI) “Totals not selected
(FEV1 in litres)
13 Change in early lung function 1 Mean Difference (IV, Fixed, 95% CI) “Totals not selected
(FEV'1 in litres)
14 Local effects at Injection Site 1 Odds Ratio (M-H, Fixed, 95% CI) “Totals not selected
15 Systemic adverse effects 1 Odds Rario (M-H, Fixed, 95% CI) Totals not selected
16 Patients with early 1 Peto Odds Ratio (Peto, Fixed, 95% CI) “Totals not selected
breathlessness
17 Patients with early tightness 1 Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not selected
18 Patients with early wheeze 1 Peto Odds Ratio (Peto, Fixed, 95% CI) “Totals not selected
19 Patients with early cough 1 Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not selected
20 Patients with early sputum 1 Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not selected
production
Comparison 2. Inactivated/ Live versus Inactivated/Placebo
No. of No. of
Outcome or subgroup title studies  participants Statistical method Effect size
1 Total exacerbations per patient 2 1137 Mean Difference (IV, Fixed, 95% CI) 0.01 [-0.35, 0.37]
2 Early exacerbations per patient 1 Mean Difference (IV, Fixed, 95% CI) Tortals not selected
3 Late exacerbations per patient 1 Mean Difference (IV, Fixed, 95% CI) Torals not selected
4 Acute respiratory illness 1 Odds Ratio (M-H, Fixed, 95% CI) Totals not selected
subsequently documented as
influenza-related
5 Patients with at least one 1 Odds Ratio (M-H, Fixed, 95% CI) Totals not selected
influenza-like illness
6 Patients with improvement in 1 Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not selected
exacerbations
7 Patients with early improvements 1 Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not selected
8 Patients with late improvements 1 Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not selected
9 Early changes in lung function 1 Mean Difference (IV, Fixed, 95% CI) Totals not selected
(% predicted FEV1)
10 Early changes in lung function 1 Mean Difference (IV, Fixed, 95% CI) Totals not selected
(FEVI/FVC %)
11 Post immunisation lung 1 Mean Difference (IV, Fixed, 95% CI) Totals not selected
function (FEV1)
12 Patients with increase in lung 1 Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not selected
function (1 category)
13 Patients with a decrease in lung 1 Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not selected
function
14 FEV1 at end of study 1 Mean Difference (IV, Fixed, 95% CI) Totals not selected
15 Patients with adverse effects 1 Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not selected
(new upper respiratory tract
symptoms)
16 Patients with early adverse 2 2244 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.86 [0.63, 1.17]

effects
17 Days with early symptoms and
signs

Mean Difference (IV, Fixed, 95% CI)

Totals not selected



18 No of subjects, and nature of, 1 Odds Ratio (M-H, Fixed, 95% CI) Subtotals only

early adverse effects

18.1 COPD 1 2215 Odds Ratio (M-H, Fixed, 95% CI) 0.66 [0.30, 1.48]
18.2 Dyspnea 1 2215 Odds Ratio (M-H, Fixed, 95% CI) 1.81 [0.60, 5.41]
18.3 Pharyngitis 1 2215 Odds Ratio (M-H, Fixed, 95% CI) 1.00 [0.35, 2.86]
18.4 Flu syndrome 1 2215 Odds Ratio (M-H, Fixed, 95% CI) 0.62 [0.20, 1.91]
18.5 Rhinitis 1 2215 Odds Ratio (M-H, Fixed, 95% CI) 1.50 [0.42, 5.34]
18.6 Bronchitis 1 2215 Odds Ratio (M-H, Fixed, 95% CI) 2.01 [0.50, 8.05]
18.7 Increased cough 1 2215 Odds Ratio (M-H, Fixed, 95% CI) 0.60 [0.14, 2.51]
18.8 Myalgia 1 2215 Odds Ratio (M-H, Fixed, 95% CI) 2.51[0.49, 12.96]
18.9 Increased sputum 1 2215 Odds Ratio (M-H, Fixed, 95% CI) 0.75 [0.17, 3.36]
18.10 Pneumonta 1 2215 QOdds Ratio (M-H, Fixed, 95% CI) 2.01[0.37, 10.97]
18.11 Asthenia 1 2215 Odds Ratio (M-H, Fixed, 95% CI) 2.01 [0.37,10.97]
18.12 Guullain - Barre 1 2215 Odds Ratio (M-H, Fixed, 95% CI) 0.33 [0.01, 8.19]
syndrome
18.13 Other 1 2215 Odds Ratio (M-H, Fixed, 95% CI) 0.49 [0.26, 0.92]
19 Patients with late adverse effects 2 2244 Peto Odds Ratio (Peto, Fixed, 95% CI) 2.33[1.22, 4.46)
20 Mortality 1 Odds Ratio (M-H, Fixed, 95% CI) Totals not selected
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Author/Title/ Leech JA, Gervais A, Ruben FL, 1987, "Efficacy of pneumococcal vaccine in severe chronic
Reference/Yr obstructive pulmonary disease”,
Canadian Medical Association Journal, vol, 136, no. 4, pp. 361-365, Ref ID: 1620
N= N= 189 (N=92 experimental group) (N=97 control group). Location=(Montreal) Sites=(1 site). Data

Research Design
Am
Operational Definition

Population

Interventions and
Comparisons

Outcomes

Characteristics

collected 1981,

Duration=(2 years- 6 monthly interval follow-ups)

Double blind RCT

To demonstrate a protective role of polyvalent pneumococcal vaccine in severe COPD,

No operational definition of COPD reported. Clinical diagnosis of COPD and an FEVy <15 L
Definitions given for:

Upper respiratory tract infection: presence of runny nose; fever; increased cough without an increase
in the quantity or a change in the color of the sputum,

Lower respiratory tract infection: a combination of fever, increased cough and a change in the color
or an increase in the sputum quantity.

Pneumonia: Presence of symptoms of a lower respiratory tract infection and evidence of a new
infiltrate on a chest roentogram,

Stable, ambulatory population attending chest clinic with "severe COPD":

COPD diagnosis (including chronic bronchitis and emphysema but not asthma, cystic fibrosis or
bronchiectasis) FEV1<15 L Previous pneumococcal vaccine excluded

N=92 Influenza vaccine & 14-valent pneumococcal polysacchride vaccine by injection

N=97 Influenza vaccine & saline placebo by injection

Death rate/Hospital admissions/Emergency visits/Mean length of hospital stay

Mean age control group/experimental group=69/66 yrs, Age range 40 to 89 years,

Men control group/experimental group=69/66

FEVi/FVC in control group=096/213 L FEV4/FVC in experimental group=094/2.18 L

Mean FEV; predicted 75%/Mean FEV/FVC 63%




Results Over a two-year period, the rates of death, hospital admissions and emergency visits and the mean
length of hospital stay were not significantly different in the two groups,
Author/Title/ Nichol KL, Baken L, Wuorenma J, Nelson A, 1999, "The health and economic benefits associated
Reference/Yr with pneumococcal vaccination of elderly persons with chronic lung disease”, Archives of Internal
Medicine, vol, 159, no, 20, pp. 2437-2442 Ref ID: 216
N= Total N=1,898 participants

Research Design
Aim

Operational Definition

Population

Interventions and

Comparisons
QOutcomes

Characteristics

Results

Location=Staff-model health maintenance organisation (covering 21 clinics) -Minneapolis-St Paul,
Sites=21 clinics

Retrospective cohort study- based on the Staff-model health maintenance organisation database
(covering 21 clinics).

To assess the association of pneumococcal vaccination with hospitalisations for pneumonia, influenza,
and death,

Using administrative data, hospitalisations for pneumonia & influenza, and death were compared for
vaccinated and unvaccinated subjects using multivariate models to control for subjects baseline
demographic and health characteristics.

All members of the staff-model health maintenance organisation who were: >65 yrs

A diagnosis of chronic lung disease (ICD-9-CM)

During the preceding 12 months (01/10/1992-30/09/1993)

Who were alive on the first day of the outcome period

Who were continuously enrolled throughout the 12-month baseline period

Vaccinated participants N=1,280 (vaccinated before 11/15/93 N=843; vaccinated after 11/15/93),

Not vaccinated participants N=618

Association of pneumococcal vaccination with:

Hospitalisations for pneumonia, Influenza, Death from all causes

The additive benefits of combined influenza and pneumococcal vaccination

Two influenza seasons were taken into account, The first influenza season was taken from 151193
through to 30,0394 and second influenza season was 15,1194 through to 30.03,95.

Baseline characteristics of the study participants according to pneumococcal vaccination status was
presented in the following format only:

Mean Age yrs
Vaccinated before 15,11 93/vaccinated after 15,11,93/not vaccinated=73.6 yrs/74.1 yrs/74.9 yrs

Male %

Vaccinated before 1511 93/vaccinated after 15,11 93/not vaccinated=50.5/49 9/45 6

History of pneumonia %

Vaccinated before 15,11 93/vaccinated after 15,11 ,93/not vaccinated=17.3/14 2/20 4

Influenza vaccination %

Vaccinated before 15,11 93/vaccinated after 15,11 ,93/not vaccinated=80.3/78.5/56.0

Pneumococcal vaccination was associated with

A 43% reduction (adjusted risk ratio [RR], 0.57; 0.57; p=0,005) in the number of hospitalisations for
pneumonia and influenza,

A 29% reduction (adjusted RR, 0.71; p=0.008) in the risk for death from all causes,

For the control outcome of nonpneumonia hospitalisations, the rates did not differ significantly between
the 2 groups (adjusted RR,091; 95% Cl, 0.77~1.07; p=0.24).

During the 2 influenza seasons included in the study, the effects of influenza vaccination were additive
to those of pneumococcal vaccination, Among persons who had received both vaccinations, there
was a 72% reduction (adjusted RR, 0.28; 95% Cl, 0,14~058; p<0.001) in the number of
hospitalisations for pneumonia and influenza and an 82% reduction (adjusted odds ratio [OR] 0.18;
95% Cl, 0.11~0.31; p<0.001) in the risk of death when compared with those who had received
neither vaccination, There was no evidence for interaction between the 2 vaccinations (influenza and
pneumococcal vaccinations) for either outcome (p=096 and p=059, respectively),
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Author/Title/ Anthonisen N, Connett J, Kiley J et al, Effects of smoking intervention and the use of an inhaled
Reference/Yr anticholinergic bronchodilator on the rate of decline of FEVs, The Lung Health Study, JAMA Vol
272, No. 19, pp. 1467-1505, 1994
And

Connett JE, Kusek JW, Bailey WC, O'Hara P, Wu M, 1993, "Design of the Lung Health Study: a
randomized clinical trial of early intervention for chronic obstructive pulmonary disease", Controlled
Clinical Trials, vol, 14, pp. 35-19S, Ref ID: 1002

N= N=5,887 Duration= Location=USA & Canada Sites=10
Research Design RCT carried out from October 1986 to April 1994
Aim To determine whether a program incorporating smoking intervention and use of an inhaled

bronchodilator could slow the rate of decline in FEV4 in smokers aged 35~60 yrs who have mild
obstructive pulmonary disease,
Operational Definition  Airways obstruction was defined as a ratio of FEVy to FVC of 70% or less,
Smoking intervention=intensive 12 session smoking cessation program combining behaviour
modification and use of nicotine gum with continuing 5 yr maintenance program to minimise relapse,
Bronchodilator=Ipratropium bromide prescribed three times daily (two puffs per time) from a MDI

Population Smokers with mild COPD (Asthmatics constituted 7% in each of the three study groups)
Interventions and 1. Smoking intervention plus bronchodilator
Comparisons 2. Smoking intervention plus placebo
3. No intervention (usual care)
Outcomes FEV: over 5 yr period
Characteristics Excluded if evidence of other serious disease that might interfere with follow up or influence lung

function or if they regularly used physician prescribed bronchodilators, "These criteria had the effect
of excluding most physician diagnosed asthmatics and persons with significant symptoms of COPD",
Mean age - 48 yrs

Sex - 63% male

Ethnic origin - Not detailed

Participants were required to have an FEV; and 90% of predicted normal.

Mean FEV; predicted 75%/Mean FEV/FVC 63%

In each study group there were 7% asthmatics/30% bronchitis/3% emphysema

Results The SIA and SIP groups were virtually identical in terms of quit rates,

Participants in the two smoking intervention groups showed significantly smaller declines in FEV; than
did those in the control group.

Most differences occurred during the first yr following entry into the study and was attributable to
smoking cessations

Those pts who achieved sustained smoking cessation experienced the largest benefit,

There was a small, non cumulative benefit was associated with use of the bronchodilator however
this disappeared after the bronchodilator was discontinued

For participants who completed the 5th annual visit, the mean cumulative changes in post
bronchodilator FEV; differed sharply between the two intervention groups and the UC group. Average
decreases from baseline to annual visit 5 were the following: UC, 267 mL; SIP 209 mL and SIA
184 mL. All groups were significant (p <0,002)

Hospitalisation of participants in each yr of follow up equated to nine hospitalisations per 100 person
yrs of exposure, Differences among treatment groups were small and not significant,




Death rates did not differ between treatment groups (P=0.59)

Author/Title/
Reference/Yr

N:
Research Design
Aim

Operational Definition

Population
Intervention

Comparison
QOutcomes

Characteristics

Results

Scanlon, P, D, Connett, J. E,, Waller, L, A, Altose, M, D, Bailey, W, C, Buist, A, S., & Tashkin,
D. P. 2000, "Smoking cessation and lung function in mild-to-moderate chronic obstructive pulmonary
disease - The Lung Health Study", American Journal of Respiratory and Critical Care Medicine, vol,
161, no, 2, pp. 381-390, Ref ID: 166

N=3926 smokers (3818 analysed results), Duration=5 years, Location=North America, Centres=10

Prospective RCT

To quantify the long-term benefit of smoking cessation and establish the predictive value of
characteristics,

Screening spirometry of FEV1/FVC ratio <0.75 and an FEVi% predicted 50-90% of the value
predicted for their age, height, sex and race,

Operational definitions provided for "sustained quitters (Q)" and "continuing smokers (S)" and
"intermittent quitters (I)"

Mild to moderate COPD

Intensive, long term smoking cessation program (special intervention, or Sl)

Participants in the S| group were further randomised to use either:

1. Inhaled ipratropium (SI-A group)

2. Identical placebo administered by MDI (SI-P group)

Usual care (UC)

Lung function measured over 5 yrs

Annual health questionnaires

Mean age - 49 yrs

Age range - 35 - 60 yrs

Sex - 36% female

Results:

34% SI-P quit smoking Yr1 vs 9% UC

37% SI-P quit smoking Yr 5 vs 21% UC

22% remained abstinent without relapse from Yr1 to Yr 5 (sustained quitters) vs 5% UC

Participants who stopped smoking experienced an improvement in FEV; in the year after quitting
(an average of 47 mL or 2% pred),

The subsequent rate of decline in FEVy among sustained quitters was half the rate among continuing
smokers, 31 +/— 48 vs 62 +/— 55 mL or 0.27% pred/yr (mean +/— SD), comparable to that
of never-smokers,

In contrast, continuing smokers showed a more rapid rate of decline in FEV4, both during the 1 yr
and between Yr 1 and Yr 5. At the Yr 1 visit, FEVy had decreased by 49 mL or 0.74% pred,

Between Yr 1 and Yr 5, FEV; decreased by 62 +/— 55 mL/yr, twice the rate observed in sustained
quitters (p<0.001).

Participants who quit during the first yr and then relapsed after Yr 1 showed a 1.6 +/— 5% decline
in FEV1% pred after relapsing (p<0.001). Those participants who quit smoking after the first yr
showed a 16 +/— 5.6% improvement in FEVy % pred after quitting (p<0,001), which was also
comparable to the benefit observed in SI-P quitters at Yr 1,

Predictors of change in lung function included: responsiveness to beta agonists/baseline
FEVi/methacholine reactivity/age/sex/race and baseline smoking rate,

Respiratory symptoms were not predictive of changes in lung function,

Conclusions:

Among those who quit smoking, the annual rate of decline in FEV1 over 4 yr was half that observed
among those who continued smoking (31 vs 62 mL/yr). This rate of decline among quitters was
comparable to published rates for decline in FEV4 in healthy never-smokers,

Smokers with airflow obstruction benefit from quitting despite previous heavy smoking, advanced age,
poor baseline lung function, or airway hyper responsiveness,
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27{E 14; Long term oxygen therapy
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Author, year
publication

Title

N

Am

Type of studies

Type of participants

Type of intervention

Type of outcome
measures

Results

Cranston JM, Cochrane Database of Systemic Review 2007

Domiciliary oxygen for chronic obstructive pulmonary disease

2 RCT studies

To determine the effect of domiciliary oxygen therapy on survival and quality of life in patients with
COPD,

Any randomised controlled trial (RCT) in patients with hypoxaemia

and COPD that compared long-term domiciliary or home

oxygen therapy (LTOT) with a control group

Adults with COPD, also known as Chronic Airflow Limitation (CAL), Chronic Obstructive Airways
Disease (COAD) or Chronic Airflow Obstruction (CAO), who received home oxygen therapy in the
community, The majority of the patients had chronic hypoxaemia, arterial oxygen tension (PaO,) <55
mm Hg (7.3 kPa), but some of the patients had a PaO,>55 mmHg at rest with

evidence of nocturnal hypoxaemia or desaturation with exercise,

The intervention in the active treatment group covered all forms of LTOT including provision of oxygen
using cylinders, concentrators or liquid oxygen therapy. In the control group, the intervention was
either placebo air by the same method of delivery or no specific intervention,

(1) Survival

(2) Health related quality of life as measured by a validated instrument,

(3) Improvement in physiological parameters,

Long-term home oxygen therapy improved survival in a selected group of COPD patients with severe
hypoxemia, Home oxygen therapy did not appear to improve survival in patients with mild to
moderate hypoxemia or in those with only arterial desaturation at night.

Comparison 1. Continuous oxygen therapy versus nocturnal oxygen therapy

No. of

No. of

QOutcome or subgroup title

studies  participants

Statistical method

Effect size

1 Mortality 1 Peto Odds Ratio (Peto, Fixed, 95% CI) Subtotals only
1.1 at 12 months 1 203 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.53 [0.25, 1.11]
1.2 at 24 months 1 203 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.45 [0.25, 0.81]

2 Change in right atrial pressure 0 Mean Difference (IV, Fixed, 95% CI) Subtotals only
2.1 Rest 0 0 Mean Difference (IV, Fixed, 95% CI) Not estimable
2.2 Legs up 0 0 Mean Difference (IV, Fixed, 95% CI) Not estimable
2.3 Exercise 0 0 Mean Difference (IV, Fixed, 95% CI) Not estimable

3 Change in pulmonary artery 0 Mean Difference (IV, Fixed, 95% CI) Subtotals only

pressure

3.1 Rest 0 0 Mean Difference (IV, Fixed, 95% CI) Not estimable
3.2 Legs up 0 0 Mean Difference (IV, Fixed, 95% CI) Not estimable
3.3 Exercise 0 0 Mean Difference (IV, Fixed, 95% CI) Not estimable

4 Change in pulmonary wedge 1] Mean Difference (IV, Fixed, 95% CI) Subrorals only

pressure

4.1 Rest 0 0 Mean Difference (IV, Fixed, 95% CI) Not estimable
4.2 Legs up 0 0 Mean Difference (IV, Fixed, 95% CI) Not estimable
4.3 Exercise 0 0 Mean Difference (IV, Fixed, 95% CI) Not estimable

5 Change in cardiac index 0 Mean Difference (IV, Fixed, 95% CI) Subtotals only
5.1 Rest 0 0 Mean Difference (IV, Fixed, 95% CI) Not estimable
5.2 Exercise 0 0 Mean Difference (IV, Fixed, 95% CI) Not estimable

- ©




6 Change in stroke volume index 0 Mean Difference (IV, Fixed, 95% CI) Subrotals only
6.1 Rest 0 0 Mean Difference (IV, Fixed, 95% CI) Not estimable
6.2 Exercise 0 0 Mean Difference (IV, Fixed, 95% CI) Not estimable
7 Change in pulmonary vascular 0 Mean Difference (IV, Fixed, 95% CI) Subtotals only
resistance
7.1 Rest 0 0 Mean Difference (IV, Fixed, 95% CI) Not estimable
7.2 Exercise 0 0 Mean Difference (IV, Fixed, 95% CI) Not estimable
8 Change in right ventricular 0 Mean Difference (IV, Fixed, 95% CI) Subtotals only
stroke work index
8.1 Rest 0 0 Mean Difference (IV, Fixed, 95% CI) Not estimable
8.2 Exercise 0 0 Mean Difference (IV, Fixed, 95% CI) Not estimable

Comparison 2. Long-term oxygen therapy versus no oxygen therapy in severe hypoxaemia

No. of No. of

Outcome or subgroup title studies participants Statistical method Effect size

1 Mortality at 60 months 1 87 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.42 [0.18, 0.98]
2 Change in weight 1 Mean Difference (IV, Fixed, 95% CI) Subrtotals only
2.1 Dying between 180 and 1 22 Mean Difference (IV, Fixed, 95% CI) -3.36 [-8.01, 1.29]
500 days
2.2 Survivng over 500 days 1 39 Mean Difference (IV, Fixed, 95% CI) 1.08 [-0.54, 2.70]
3 Change in FEV1 1 Mean Difference (IV, Fixed, 95% CI) Subrtotals only
3.1 Dying between 180 and 1 21 Mean Difference (IV, Fixed, 95% CI) -0.11 [-0.27, 0.05]
500 days
3.2 Surviving over 500 days 1 40 Mean Difference (IV, Fixed, 95% CI) 0.08 [0.04, 0.12]
4 Change in FVC 1 Mean Difference (IV, Fixed, 95% CI) Subtotals only
4.1 Dying between 180 and 1 21 Mean Difference (IV, Fixed, 95% CI) 0.56 [0.12, 1.00]
500 days
4.2 Survivng over 500 days 1 40 Mean Difference (IV, Fixed, 95% CI) 0.05 [-0.89, 0.99]
5 Change in PaO2 1 Mean Difference (IV, Fixed, 95% CI) Subtotals only
5.1 Dying between 180 and 1 19 Mean Difference (IV, Fixed, 95% CI) 4.56 [-1.04, 10.16]
500 days
5.2 Surviving 500 days 1 40 Mean Difference (IV, Fixed, 95% CI) 1.07 [-1.24, 3.38]
6 Change in PaCO2 1 Mean Difference (IV, Fixed, 95% CI) Subtotals only
6.1 Dying between 180 and 1 19 Mean Difference (IV, Fixed, 95% CI) -0.96 [-8.53, 6.61]
500 days
6.2 Surviving over 500 days 1 39 Mean Difference (IV, Fixed, 95% CI) -2.16 [-4.04, -0.28]
7 Change in packed cell volume 1 Mean Difference (IV, Fixed, 95% CI) Subtotals only
7.1 Dying between 180 and 1 20 Mean Difference (IV, Fixed, 95% CI) 1.32 [-6.22, 8.86]
500 days
7.2 Surviving over 500 days 1 40 Mean Difference (IV, Fixed, 95% CI) -0.44 [-1.52, 0.64]
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Aol @71, 87] o w3719 ARl A Fol WS Aldsiof dvk
@ 7L st ol o] s A A A 52 7 Aol A7 QAU SlE &80l Sl dAE
53] ZAlstelof qitk, FEv WHE= vhA] ARSSE] Ael| =sliof st w7e AP i EelE @3k A
AHAE AHg3te] ssfol gk
@ e FRdEge] del 2 ol9] A A e T AE AR mdle A9 fidel Sle 8XE
AR A3 @=o] NS FRIAY, ShF 5 vkl AARE AAfskal B Fellste] Asdih AR
Auhs A& w7 S8 HegTE A8k, st ARale] Bl AkE Aldska AHs A7)=s dvh
)38 T o] AH&(Disposable in-line filters): Y34 eI 2 o] 43}H vwa A 7UL hs 5 glorz
A A AT A AR

ol

ot

4, BEoIE HIETFSEY

1) ME

HEFSGHS AT FYAY, wiEske 2719 & ARE
(volume)#t FH(flow)S F2 S Foh,

(1) Mg 240 33 ALd24o 4852 et BohE ).

(2) Hig2A o] H=pa|: H4 a1 dhH AP3E 82]9] syringe (3 liter calibrated syringe) 2 7 A3ke] Hshgs
gelafof sh=tl o] A& B (calibration)ol2tal gtk whek HEHdel ZA7}F 9l AR AAEW s F o=
w2t thA] BAS gt skl e o 9 o E A8 S8 she Aot t7] o] 250t viHe
gells shRele o A BALS Aok gtk

) =y

- @] HARE gelgitt

* ZAtell dhal] gt

lo

FrE FASRs Aol 1Es &%

- BEI TR B4, 5% % b

- AYo| 7|0l njxls ¥Eko

s M Ayl Eot

o= =¥
F 25 22 AHCR Z2OS AIRSE| © dZdEe 8ot
LAl 22 2E
X2 goo| ¢y
Yo o IE Hrlsel #a 2y
ol Rofidt EHo| EE * 2E
Hof S40| ATt LT AZ9| BAZ Al

Bojet 24 YEo| B}

- jgRIR} Pest #xol Fof Bt

- 238l Jlelxol 9lzi= Bt

- 2Hlo| B}
3=}

- oi3mAl 25

- WA OISXIS oI A3 2170| Al
o o7




- &g e
- Aol ALY S0 sl sk Ae meld,
- vi2)E okt 29 Al Ml AAE Fsn
- %2 WA 71 Soldln
RN I ]
- %S HAE A halolok e s Fo.

HEFEAL2 271 o R Al & it} vl B F F Hdigl 55 Soldd F HUBU)E sk Ae
Closed circuit method2} 8}z, H3F 48 Solql Fof nfpe2u2E 531 HU57]E 3= 2= open dircuit method
2Hal gt} wioF A3l HElE ARSSHA] k& Z9ells 29 HAE 98l open circuit method2 FHARE Algdsfol
gt}

@ HAg=F=A(closed circuit method)

- HlE AAE FHka
- IpRE A8SE &, vk AE A @A 2T
s w2 wEA B Bol A § FoERA oF 127 8 HE F
-4 o} 37I7F veA & kA Hdig & Wit
- a3t A S oA AR ok
S WS Ha 33] o) whEsof sk, 83] o & dave it
* AL Adte] ARRE ket A@AY Vs 25T wWrkA o Aldgit
@ #&#E=H(Open circuit method)
- HlE AAE FHka
- IPRE gt
cwE mEA E7A Bl A § FEEFAA oF 127 55 B F v E AR @7 2
-4 o} 37I7F veA & kA g & Wit
- a3t A S oA AR ok
c 2 BAE HAa 33] o) RHES|ok k=], 83] o) & dav glth
* AL Adte] ARARE ket A@AY Vs 25T wWrkA o Aldgit

2) HEEsYo |

(1) gt o ™IH(within-manoeuvre evaluation): 24} A1z g4l BA7|F=o 2 o)akg2(Volume of ex-
trapolation)S Z78H=t] FVCe] 5% vk Aut, Htigho 2= 0.15 Liter n|gto|ojof gt} oihg-4e 19 17} 22
o g SAsitt 2y aH=E B Akks ke Alo] B7Fss] ikl AR dl@g AN AFses At
1, 2 ghe FIE 5 A Holglth, AAF B8] AdS W] s 571 AlkkE S8k, 104 vlRke]
ofglol= 3% ofdolofof 3faL, 104] ol dellMe Ha 63 o)dolofof shH, f-AIRE Sl oA mpAa 1231 B
W37} glojok 310,025 liter ©]3h). Flow volume curvedlls= 18 2~ 718 4of|x] A|AJsh= A} 22 34K artifact) o)
glofof gtk 57] A 1z Abolel]l 713& 3hH FEV, 9] 3k AFE 4 it

(2) 2431 o] ™I H(between manoeuvre criteria): 7F3 & FVCel I th&o & 2 FVC 3] &Fol7} 0.15 Liter
ojgtolx, 714 & FEV,# 1 thao 2 & FEV) %kl Zkel7} 0.15 Liter ofdko]ojof dkct, o, FVCZT 1.0 Liter o341

S -
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= 0.6
(4]
€
>
S 04+
0.2 1 /
EV
0.0 T .
0.00 b 025 0.50
New time zero
Time (s)

I8! 1, 2dtaX(Volume of extrapolation: EV)Q| A&

>
(oe)

5.0 1 6.0 1
4.0 5.0
—~ —~ 4.0
= 30+ =
[0] [0
€ g 3.0
3 2.0 3
s - > 20-
1.0 104
00 T T T T 1 00 T T T T T T T 1
0.0 2.0 4.0 6.0 8.0 10.0 0.0 2.0 4.0 6.0 8.0
Time (s) Time (s)
A B
10.0 12.0
8.0 - 10.0
a z 807
% g 6.0
2 40- 2
= % 40
2.0 204
00 T T T T 1 O-O T T T T T T T T T T T 1
0.0 1.0 2.0 3.0 4.0 5.0 0.0 1.0 2.0 3.0 4.0 5.0 6.0
Volume (L) Volume (L)

7%l 1Ao7k 0.1 Liter o3fo]ofol i},
(3) Mgt 2 g2l mYr|z2| 29

@ AgHde] 47| (within-manoeuvie criteria): 7 ARREE A AT 7] e T e

71EE WESlok dt




>
(oe)

5.0 5.0 -
4.0 - 4.0
= 3.0 = 3.0
[0] [0]
S S
3 201 3 20-
s =
1.0 1 1.0 1
00 T T T T T 1 00 T T T T T T T 1
0.0 2.0 4.0 6.0 0.0 2.0 4.0 6.0 8.0
Time (s) Time (s)
A B
10.0 - 10.0 -
8.0 - 8.0 -
ﬁ 6.0 ﬁ 6.0 -
g g
2 4.0 2 4.0-
2.0 2.0
00 T T T T 1 0.0 T T T T 1
0.0 1.0 2.0 3.0 4.0 5.0 0.0 1.0 2.0 3.0 4.0 5.0
Volume (L) Volume (L)

33 3, (A) g0t ¢ =M BXEE AAL (B) UiVt B BAER AL

- elpkg-H o] FVCe] 5% wRkelAW 0.15 Liter H]Fkojojof Gt}
- 3719] 7IRFo] 6z o] Folofof dhar(e]@le]e] 9= 3%), Volume time curvedl|A] AHFRI}F EAslof gt
- o3} 22 s artifac)o] glojof gt}
- 371 1z o|yel 73S ke A" 2b)
- A A F719 318 AdekER oA ¢k A(E 3a)
325 JFE A 5 e Adle HAE@E 3b)
- 371 3717 A AHEE da)
e e Eavd eI R
@ A@Ae] 4 71 (between-manoeuvre criteria): 2o1%= Xget 3719] A& HAF £AE Pt o] F ohgt
2e 7S VEEfof gt
- FvCe] Huighst 1 vhgo g 2 FVC #te] Aoz} 0.15 Liter o]stola
- FEV,9] Huight 1 o8 2 FEV, 3] Aoz} 0.15 Liter oJ3lo]d
- AARE FESH HH, o] F 7SS WSS Xehke Aol wEE wkA 37t AR Aldiskst], A
83712 HAARE Al o, 93 AARE T ol A&skA] Reks Ay Aldshd oF He Aol
83] olHel= FHE 4 it
- FAAEE Aldste] SA7E o) ALY 200 o) FHasshe Agele HARE FEAIRITE Hoiw A3 3719
HZF AL FAE Aok gt

o -
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Volume (L)

Flow (L/s)

B
5.0 5.0
4.0 4.0 J
R L ———
3.0 = 3.0
o
g
2.0 3 2.0
1.0 1.0
00 T T T T T T 1 00 T T T T T T T
0.0 2.0 4.0 6.0 8.0 0.0 2.0 4.0 6.0 8.0
Time (s) Time (s)
B
9.5 10.0
7.5 8.0 1
5.5 ﬁ 6.0
g
3.5 2 40-
A |
1.5 w 2.0
_05 T T T T 1 OO T T T T
0.0 1.0 2.0 3.0 4.0 5.0 0.0 1.0 2.0 3.0 4.0
Volume (L) Volume (L)

T2 4, (N 2719 FER olsf SNEst HAL (B) Zet JIEAEHHEE HA
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| HBro| B 7| 0| BIESHER| Holsict |
v o

O & T et SIAI= 28] NSSIo Rl 013

| HEsHAE 38l AlsiERl Helsict |
J oo

OI‘LIE & i = === S 5

—— WEYel B JIE BEsteRl Helsict |

Heteh AAIA L2 71 2 FVCet FEV, & MBSt
LI X| HAME M= FVC+FEV,0[ 718 2 T2 ol A
L2 2tS MEdSICt

38 5. miEe ZARl AR W 20 XY,
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© A ghe] #7: floh 22 WHEOH 502 AT AT Frketa dighs AdstA =t

@ 71AAGA| Fol F Arke] Al 58 E7HA] Wel § AFERE(Salbutamol) 100 1 g& FY A § €744
Sl At o] EelM £& 5~ 1023t AL, olF w5 etk 9] 2 30% Ao R 4 Aldste] F 400 1 g
< FYAZITHH wHEEte] & 200 £ g S FUT S Uth. oF 105l 158 Fo ThA] AR Zg3n

“ FVCO|| CHaH FEVe2] CH|

A1 AFeiKey Points)

« Y&}t ZZ0|M FVCE 0|88 HEZ HAls QZTI0|Lt 8ixt iFoM 25 HX| 2 HAR, & O 2tk S5
F Qs Yoz FEVeIt FVCE ohf|et 4= Qlct

- FEV4/FEVSE 0|83t 7|=Z#f2] 7|Z2 73%Z2 sict,

L

1. 813

U} Amol AikHel ARAZ olge AL 2L AP S TR A4 B 7 A ARE, TR} 26
n% Oel3 s 240 A% He] Sl ojzigel B, ma, Ae] e w5 F 53] /|wal A%
A5 A AL NS B AW Aol fAHCR 2 Reo] wi), oleid BHES Teleld, 7 e
AEh) RUEDS sfa Y vke A@e A4 el das,

i

I

2. FEV1/FEVs

6% Fete] Hd =34 37]Fe Uehlis FEV FVCE tiAE 5= i Aos HauEn ok $2uel 654)
ool w0l Bx} 353 A0 2 FEV/FVC< T0%E 7|30 2 FEVY/FVC < 70%2] 7= 348k Acke-S Bl
A7} 91.49%2] M7= 10069 Eo]w2 VR, 29| A8 W=, FEV/FEVE o] 83} 7| FHE ZAg
wlEREA A}, 89962 RIFFES) 98%e] Solwe] AAF AT HolFQITy. 3k, FEV I} FEV, 7ALe] ARdS w]us)
B An FEVi9] 291 S ko] Zlolr) 150 mL wlwkel 9ol et A3 Ade Hlvlela Fole ul, At AFA
S B B9 FEVOA 91.9%, 18]3 FVCE 86062 FEV.Z} T =7 U}’ FEVY/FEVE o] &3te] 7= 4
ARE dske 7)ol tisl A7k A 11,6768 e g WrlooM JIPPH A= 73%E TS
S W) 94.4%2] WZFEe} 93.3000] SolwE UrhATY. 38789 604 o]} k=9l QT thao R w2 o]dlA
ZPYA A7 A 89%2] WIZFEe} 9700] Bol=g HAFITE, 3, 201749 LS tidos P AFelME
72.4%5 71E02 & 1 96.1%2] W=} 96,1%60] B0l Uy, FF ol o s HHE 1ES
AR opd dart glov, V& £35S e uf SevEllME 73%E VIR VwdHE Aol st
Ty, 7=l Jert ek SlelME FEVF FVGE tiAlE 749 984 At U 5 9le-S Felsliof gt




I coro-6 Az

COPD ZI27|2 A3

xlgxlfgg A6l el @ Al Aol ofF FRai. A, optE] sl e Aeld shdlehe
A g Sluk gle Aol meA, e ARe W @A 2 A8 s

Zk
=
AR A 2715E olo tigiA arElsfof gt AEvE ARS & ARSRE 2 AR Aed(implementation)’

A3 Aol 7H]?=_} A @7 FeskEg ol CcoPD ZUmAIR i ol AE AR ARSH He= 7iee]
thatel AR EINA7 D o] Bt Sdofstoint.

‘{P‘éﬁﬂgﬂ*éﬁ%lé‘ﬁ A=A Aol disiA 20110l ARSI AT=7 R (@ sl w7 =g
& BFATAE (R odm)7h BFo= AHAIRE AlFskSIE. o AEARI Seluetelr A3 e Tl A
e g el onrt gle Aes o] avfgitt

1. M8 2| B (indicator) M

g2zl Bt s ghedd 4 Qs ARE A7) st B fElvet & AErkee] o
tq o|¢} 3| AEI} 3lo]E 53| performance outcome¥} health outcome© 2 UFo] H7FE dh= Ho| 2=
=5 Wt
COPD AZe] 3t B #& performance outcome® 25 ‘H|7|57AL AlAE S 71 23 AEE A9




o}, &% health outcomeo] tisl|AE= COPDe 23t AMLE, UYE 55 H71E 4 A

SEvE JE7F ofd £ - 7|8 EE T 35 AR 292011, 10, 10)
=A| AE7} oA 49 - GOLD National Leaders =21(2011, 9. 24)

2. A& w2 7|(adherence) o2t

RPN Aee BAEte] COPD 3lollA] H7157AL AlfES BMehs T

il

&t it
3. Ztol{(barrier) oj2t

Focused group interviews 53 A 7} SWHoA EAS dlelslict.

HEFAARE dutefdellr 7] AR8aHA] ehor, ARSIl steke s3lA} aH4 o 7397t tiFEeln s

2) u=a Yot

- @47 A7) whgel A, Q18 Fhgo] otk

w@m— T7Fs AAEE ofe} CT, Xy ZAPE B Washt AME BE 2157] ojg

ZwEN), )7 AHolE Hlgo] SA Hlg ] o)go] B g,

3 maa

- 7P7) 1klole} Ak din] ulgo] Hem, olnlAE A el TiReli ek ARHEES: 2l
A3 o R ARFEAE e Ao HHEglh,

- APPSR 2RENE Bo| 51, 717 el2lo] ool A% Aelol= we A F1AE Polsior s v
diH] olgo] B 9 ojgigol itk

&

4, MdeK(strategy) 4

Wpalze] 47 @6@ s5E AIWH’Q A Al 719 ek A AY ), 30} 58 Aol

e 273 270 o gd dmTRe] WHEE7 1R, LU, Sl soPdands, Aot e



2. 1272 So| g9l

AolRIeke SHe el 99148 Sol vstel 19 oPge] e A= Folw Aot nAEAeS A4 FF
XA 27, A7bs A, R 8 Eh Ak, 20 AE71% S0 Slslelol ke Al
B9 WE1s 52 AZs drh,

1) @A) Jejsh BAG Az A olF 19 o)ge] AW, A Y oge] HFAl Amolw Heka
53e) 77} Al g v 587] Aol B9l ol Aeh

2) 5% Ex AR JFse] 3599 5 Qrka eksis Aol Aolrlee AX| T2 fushelof gtk thil,
19 oflel $-2te} el 1 Sl 4171 WahelAA) olishs B9k Aolele] AIH B Qlste] 54 B2
3 e B9 ol 3%, Sehie) ofle] W B2 wekstel Wad AV1E Agete] AES WS selof
aie

3) Hz Al B4 F o) 2dvic} ARAL VS Ao @, 280 ABAEHZBRS L] A% 380l
FHAAL We Aol o|Fo] o Aol Aol 4 ok, o] Beow olxjel geel efse] Aol
WS} clgEe dele A% WAAZYE 2d olF e ARF AVIE Astel ARRS WS & 5 ok

D FRE Whe ARolE BFHI GOt A&Ho2 fAHE W 557 ABAL Felsop dek.
2) ke W) FtE Gl HA 1d ool D SFRY R WY, @ FF XA 4,

® #HA7ls
AL, @ F9E 7k ZAL ol ofgh AEAQl HAkze] glofok b, ofutell Hagh B9 S5V dFe| w2t F5-
CT, 7[AHAE, E&F3t A71s A 3 @735 919a AL ded Ede 58 AlPste] Age e

stofof gt

3) Ha 270 o] WHEHQ] AAbES F kadk deje] AAFEdE ARt

4) A7l BEShE Al ofsk 13] A 3ake AlgE AAEES § 7P 22 AAbESE 7
NS BT 71BAA S AAE FAO Aldstolof ditt ik, eldolut el gk B-olls 71A
Al HEEHAE AlskA] o2 5 Sl

() FA71sHARE 7181 vkl 2Rl A(els S0l 71BAEIAR FEV 0] 12% o)de] $7Hs Kol
= 3% i ool A=A AR F g HrRih

) 370 ol A=A ARl 71 BAGHA WALl FolwA F7leo] 2o glo] AEH o= FAIH
o Wge & 5 ek




Jois= YoiE=

1= HL 7|2X| § 57|29 tHEXol 7|SEHSE AIFAloE MM S Hlool & Mol SEXEH0|
HAAQ| HBE| 7IS(1RA| ZH ST (20| HAISX(Q| 25% 0f6o|A L, MAE EQISIK| oA *éé%l
7 IBoA oFY | | SoHE AMMEOLO| 55 mmHg O[stel ARzt

25 Hu 7|2X] S S57|#9] ANl J|SEMoR FlotoMO| o|SAlE SEEE0| UL, HAAIQ| HEhy|
7IS(1EAl j”‘1|27|E*) 0| HAOISA|2| 30% O[s0[7{Lt, AAE SRISIA| LOHA HAMA| LH7|IZ0IA FYA|
of S M2E0t0| 60 mmHg O[3kl ARt

33 H- IR £ S8oleis] s JISYHOR BRoiel HIAUS SETH0I 2l ol sl
TIS{ZA SHBI[Z) 0 FAOISEIS] 40% OfFf0IiLL M4 EQSHR BLOBN BAA| CTISHA A
of S Aielo] 65 mmHg Ofsfel Algt

58 HE ol AR

(B7D) JNSIRIIF(=AZA|2 DA 201191) § BEIIH| 22 LA,

COPD Z|=2FA|(MDI: Metered Dose Inhaler, DPI: Dry Powder Inhaler)

ye9 aB® ME SzEe =

O'E'o o&o “T" I'g' QIAI—@' A|’7(|

SEY HER ST

Salbutamol  HIEZ EQld 100 xg/dose 18] 1~2 puffs & - o1& xj=2zZ 27 )
(Abuterol)  of232{  (MDl) 200 dosesfea M 12 43| £ J|X, I J|B = o 52
(1L 28 A, 359, MY, DZZER -‘
puffs) A=Az, oIFH, M ojflF It
HIER BolH 25 mg25 mL 13 5~10 mL  HIEY, FZIF RS, H|EM
g 25 mL/A S4~6N1 2 2T T8 TN HwE =3
Aoz BRIIE MAMR, &S
olgstol 2 XEB, EY, ol
sz zolo 5 mg/mL g 05~1mL B 234, & MEFo
B0k 20 ml/4 2 #Z 850 A, HY, g ZAMAS
2~4 mUJt 5 WS, HAZ, 28 sxz, 1d :-
CE M| Al o "E*ifétwl%h o, MENE,
T2 ME 5, AISEY 7Y, 7 2yW S A =
19 43| 227 E 74 7 0] Zgh 2ol
E 0|83l & ZOIM, HAL FE ZHAs
ol 27|, 2, Epe
Z, Jlpxgy, ¢
Zol==E 1ot
5, 559 Mz
El'oe:lg, E [=1] E'
%ir’—d, E%’éé,
=2 28 03
B0/ 2AMZ} AL HIEL-RHER
Indacaterol 2Ez|x = 150 1g/C 12 13] 1212 H|QIFY, AY|E 25 =
He|x3z 300 1g/C S oeixdy  ZY RHISY ¥ opygew | o,
BVl &% =8 U IHYE, g oyho
sto] &2l SE 4ZolAh alE, oo
Zch 12 18l BY, AEE AY s
300 g NS, 713, asE, T




MELO} ZHAb
o y HO
o =5
Ef2-2 520
HyAsoR
Bt A,

NZEES,

=
S
&7 ALY HERL-FIER
Formoterol OIE3 X  XNH| 20 pg/T 15| 1~2881 55 28, =%, 5+ &7 -
40 1g/T 2 25 Sg(19 W, ojZoja, = uH ol 'f; -
zof 160 2g)  OIX[HBE, MAE 3, 64 ojgt
Procaterol  O|ZX X AHM 2597 AM EZZTIEHE T, gl =8 A
50 12g/T 2ZM 13/ 50 ng BHY, HAZ, N —
19 18|FRIA)  QTczH oiF, 8 ZAAMZE = .
e 920l QS N, O = 3say
A FEA) 2T 2 OSZH, 28, MEZ HFE ‘
=of HHSOIRAE  AMDHEE
Bambuterol &l A AH 10 mg/T 1213 18(10 &, ofl, 0K, & BN OE
mo)2 FEAl  ¥F), MEEHEZ  YEsiE of >
Z7 S0, e T ILFHE, =Y HIE, -
Al 1~2F Zof| DHESLES CjAME  FZ D8l
2820 mg)e2 ME HEfZt SUF, 5
EE TED|AE
B MMM H
Aoy Chrt,
MUEEZ,
5 M4
Z &x, o
2 FRE
L4 FZ2A
lpratropium  OIEEZHIE  ZQIH| 20 rg/dose 18 2 pufs M1 FE A =54, 271
ofolZ£&  (MD) 15 ml/ea U 3~43] B OF[EE IE 2 B %X E= [
300 doses/ea W, dzo|4, &2, olE2Eo|L} Ll
OIEZHMIE FQloW 250 ng/mL 13| 04~20  EZFOf, 74, 7 1 |=A ot
M| & 1 mU/A mLE 12 43 &, SIEZ=2SZ0, 95, =z,
olok 500g/2 ML ERIIZ 0|25 ASES, #H|, A MM |0 B
2 ml/A o ¢ AT, gl w2 ‘
Lo, VI FE A=Eg
B BX B2 T akm m,
4, TZUZ, s UM Me=

oju, o] 2, ol
S 23, o
S, T e
A, 2% - 929

2URZ, o3y,
B2, ojzet
A2t HI2, Aot
25 T X3 B
&, 712l 4%, 2
=42, HANHE,

HxX &S x
To, %%y ol_l‘?—‘—

Haol, PR,
AR




o -

X4 =
Tiotropium ~ AmzH} A&
Rl
(St 2|
o)
Tiotropium ~ AZ|ZHI  Z9/oH
oo @
x|y
271
g 0|
)
Methylxanthines
Aminophyline ofo|.cZal XX
=
o
of|Zel ALK
=
ES
Theophyline OfE|2EZl A&
Ml
=
FUE M HA
HI—?CK;I
Doxofyline Ao} A Hx|

18 1g/C
30 Clea

2o S0

100 mg/T

250 mg/10 mL
10 mL/A

100 mg/C
200 mg/C

200 mg/T
400 mg/T

400 mg/T

IFIEE|X|= B|lA
ol Eelololet
aelsto] ALE
12 A2 E
QEZI|R0F
M 5pugd

o Z2 Azt
CHofl 12 13 2
2ugl Fe7|1E
24 EAfsto &
0

15 188 12 3
~43| B8
12 1~23] 250
mgs M|y
FAH(EE 2
B2 FALRH)Of|
5|AM5t0 5~10
S0 Mus|
HOFA} 51 A
U 12 250~
500 mgS Mz|
AL} ZEE
Hoj| 5|445t0
24AZkEot M
B HURAL

12! 400~600
mg2 23 &g
=g

15| 400 mg=
IERERER
=28

| 154 1
33| Fof

‘—O; ok
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TZUZE, RS
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=
o)

53, 55 23 5
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AT, 8%, o
oz, gl 2
o, 7o, 7=, 4%
o7, 2812, 2
SRz SIx3

AL =85, =i, 7t

25, Hil, o
HQMA &g =
&2 37, &2
S5, CPK 45,
ALT, AST, ALPA}
A -HE

o, T o
ofo|=gel &z

7, 78, =9
£z, 23122, 7|
&82, S5, ofx|
83, g2, 382
B, HY, Jjoles,

= = =
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NEW LABA

MEDLINE

1. "5-(2-(5,6-diethylindan-2-ylamino)-1-hydroxyethyl)-8-hydroxy-1H-quinolin-2-one"[Supplementary Concept]

2. "onbrez"[tiab] OR "indacaterol"[All Fields]

3. 'indans/adverse effects"[Mesh Terms] OR '"indans/pharmacology'[Mesh Terms] OR "indans/therapeutic use'[Mesh
Terms] OR "quinolones/adverse effects"[Mesh Terms] OR "quinolones/pharmacology"[Mesh Terms] OR "quinolones/
therapeutic use"[Mesh Terms]

4, "bronchodilator agents/administration and dosage"[MeSH Terms| OR "bronchodilator agents/pharmacology"[Mesh
Terms] OR "bronchodilator agents/therapeutic use"[Mesh Terms]

5. "adrenergic beta-2 receptor agonists/administration and dosage"[Mesh Terms] OR "adrenergic beta-2 receptor ago-
nists/pharmacology"[Mesh Terms] OR "adrenergic beta-2 receptor agonists/therapeutic use"[Mesh Terms]

6. 6. 1-5/OR

- O



0 -

(("Lung Diseases, Obstructive"[Mesh:noexp] OR "Pulmonary Disease, Chronic Obstructive"[Mesh] OR "Pulmonary
Emphysema"[Mesh])) OR ("Chronic obstructive pulmonary disease"[TIAB] OR "Emphysema"[TIAB] OR "Chronic bron-
chitis"[TIAB] OR "Chronic obstructive lung disease"[TIAB] OR "Obstructive lung disease"[TIAB] OR "Obstructive pulmo-
nary disease"[TIAB] OR "Obstructive lung diseases"[TIAB] OR "Obstructive pulmonary diseases"[TIAB] OR "COPD"
[TIAB)

((((((((((groupsltiab])) OR (trialltiab])) OR (randomlyltiabl)) OR (drug therapylsh])) OR (placeboltiabl)) OR (randomiz-
edltiabl)) OR (controlled clinical triallpt])) OR (randomized controlled triallpt]))) NOT (animals[Mesh] NOT
(humans[Mesh] AND animals[Mesh])) 2556208

6 AND 7 AND

10. (("Indans/administration and dosage"[Mesh:NoExp] OR "Indans/adverse effects"[Mesh:NoExp] OR "Indans/pharmacol-

ogy"[Mesh:NoExp] OR "Indans/therapeutic use"[Mesh:NoExpl )) OR ( "Quinolones/administration and dos-
age"[Mesh:NoExp] OR "Quinolones/adverse effects"[Mesh:NoExp] OR "Quinolones/pharmacology"[Mesh:NoExp] OR
"Quinolones/therapeutic use"[Mesh:NoExp] )

11, TOR 2 OR 4 OR 5 OR 10

12, 11 AND 7 AND 8

13. "adrenergic beta-2 receptor agonists"[Mesh Terms]
14. 1 OR 2 OR 10 OR 13)

15. 14 AND 7 AND

16. 15+Publication date from 2009/01/01 to 2012/06/20

COCHRANE

DN AW

MeSH descriptor Emphysema explode all trees

Pulmonary Disease, Chronic Obstructive:ti,ab,kw or (emphysema):tiab,kw or (chronic bronchitis):ti,ab,kw or (chronic
obstructive lung disease):ti,abkw or (obstructive lung disease):kw

(obstructive pulmonary disease):ti,abkw or (COPD):ti,ab kw

MeSH descriptor Pulmonary Disease, Chronic Obstructive explode all trees 1804 #5 (#1 OR ( 2 AND 3 ) OR #4)
(1 OR 2 OR 3 OR 4) 9270

(onbrez):ti,ab,kw OR (indacaterol):ti,ab kw

adrenergic beta-2 receptor agonists

(( 7 OR#8 ) AND 0)

EMBASE

1.

'randomized controlled trial":it OR 'controlled clinical trial":it OR randomized:ab ti OR placebo:ab,ti OR randomly:abti
OR trial:abti OR groups:abti OR 'drug therapyInk NOT (‘animals'/exp NOT 'humans'/exp)

'emphysema'/syn OR 'chronic bronchitis'/syn OR 'chronic obstructive lung disease'/syn OR 'obstructive lung dis-
ease'/syn OR 'obstructive pulmonary disease'/syn OR 'obstructive lung diseases' OR 'obstructive pulmonary diseases'
OR 'copd/syn OR (lung emphysema'/exp OR 'chronic obstructive lung disease'/exp AND [humans]/lim)
'onbrez'/syn

'beta 2 adrenergic receptor stimulating agent'/syn

'indacaterol'/syn

3-5/or

. 6and 2 and 1

. 7 AND (2009:py OR 2010:py OR 2011:py OR 2012:py)

LAMA

MEDLINE

1

. ((("Cholinergic Antagonists/administration and dosage"[Mesh] OR "Cholinergic Antagonists/adverse effects"[Mesh] OR
"Cholinergic Antagonists/pharmacology"[Mesh] OR "Cholinergic Antagonists/therapeutic use"[Mesh] OR "Cholinergic
Antagonists/toxicity"[Mesh]) OR ("Scopolamine Derivatives/administration and dosage"[Mesh] OR "Scopolamine
Derivatives/adverse effects"[Mesh] OR "Scopolamine Derivatives/pharmacology"[Mesh] OR "Scopolamine Derivatives/
therapeutic use"[Mesh] OR "Scopolamine Derivatives/toxicity"[Mesh])) OR ("Muscarinic Antagonists/administration and



dosage"[Mesh] OR "Muscarinic Antagonists/adverse effects"[Mesh] OR "Muscarinic Antagonists/pharmacology”[Mesh] OR
"Muscarinic Antagonists/therapeutic use"[Mesh] OR "Muscarinic Antagonists/toxicity"[Mesh])) OR "tiotropium"[Supple-
mentary Concept] 11100

"Spiriva"[TIAB] OR "tiotropium"[TIAB]

"long-acting muscarinic antagonist"[TIAB] OR "LAMA"[TIAB]

1-3/0OR

COPD AND HSSS AND 4

Mo N

EMBASE

1. 'cholinergic receptor blocking agent'/exp OR 'scopolamine derivative'/exp OR 'muscarinic receptor blocking agent'/exp
OR 'tiotropium bromide'/exp

2. 'spiriva:ab,ti OR 'tiotropium':abyti OR 'lama"abti OR 'long-acting muscarinic antagonist':ab,ti

3. 10R2

4. 3+RCT+COPD

COCHRANE

1. MeSH descriptor Cholinergic Antagonists explode all trees

2, MeSH descriptor Scopolamine Derivatives explode all trees

3. MeSH descriptor Muscarinic Antagonists explode all trees

4, (spiriva):abti OR (tiotropium):abti OR (lama):abti OR (long-acting muscarinic antagonist):abti
5. (#1 OR #2 OR #3 OR #4)

6. 5 AND COPD

ICS/LABA
MEDLINE

1. ("Adrenal Cortex Hormones"[MeSH] OR "Anti-Asthmatic Agents"[MeSH]) AND ("adrenergic beta-2 receptor ago-
nists"[MeSH] OR "bronchodilator agents"[MeSH] ) AND "drug combinations'[MeSH]

2. "fluticasone, salmeterol drug combination"[Supplementary Concept] OR "fluticasone, salmeterol drug combination”
[TIAB] OR "seretide"[TIAB] OR "fluticasone/salmeterol"[TIAB] OR "Androstadienes"[MeSH Terms] OR "budesonide/for-
moterol"[TTAB] OR "symbicort"[Supplementary Concept] OR "symbicort"[TIAB] OR

3. (("budesonide"[MeSH Terms] OR "budesonide"[TIAB]) AND ("formoterol"[Supplementary Concept] OR "formoterol"
[TIAB]) AND ("drug combinations"[MeSH] OR ("drug"[TIAB] AND "combinations"[TIAB]) OR "drug combinations"[TIAB]
OR ("drug"[TIAB] AND "combination"[TIAB]) OR "drug combination"[TIABJ))

4, OR (("fluticasone"[Supplementary Concept] OR "fluticasone"[TIAB]) AND ("salmeterol"[Supplementary Concept] OR

"salmeterol"[TIAB] OR "Albuterol"[MeSH Terms] OR "Albuterol"[TIAB)) AND ('drug combinations'[MeSH] OR

("drug"[TIAB] AND "combinations"[TIAB]) OR "drug combinations"[TIAB] OR ("drug"[TIAB] AND "combination"[TIAB])

OR "drug combination"[TIABJ))

1 OR 2

. 5 AND COPD AND HSSS

oW

EMBASE

1. 'corticosteroid'/exp OR 'antiasthmatic agent'/exp AND 'beta 2 adrenergic receptor stimulating agent'/exp AND 'bron-
chodilating agent'/exp AND 'drug combination'/exp

2. 'fluticasone propionate plus salmeterol'/exp OR 'fluticasone propionate plus salmeterol xinafoate'/exp OR 'ser-

etide":ab ti OR 'androstane derivative'/exp OR 'budesonide plus formoterol'/exp OR 'budesonide plus formoterol fumar-

ate'/exp OR 'symbicortab,ti OR 'fluticasone/salmeterol':abti OR 'budesonide/formoterol':abti

'formoterol'/exp AND 'budesonide'/exp AND ('drug combination'/exp OR 'drug combination':ab,ti)

'fluticasone'/exp AND 'salmeterol'/exp AND ('drug combination'/exp OR 'drug combination':ab i)

1-4/OR

. 5 NOT 'animal experiment'/de

ENSUIRFENESY

- 0



10

PDE

6

1

o -

7.

8.

9.

Noov A

8.
9.

MU W

B

'clinical trial'/exp OR 'randomized controlled trialit OR 'controlled clinical trial"it OR randomized:ab,ti OR placebo:ab i
OR randomly:ab,ti OR trial:ab,ti OR groups:ab,ti OR 'drug therapy':lnk NOT (‘animals'/exp NOT 'humans'/exp)
'emphysema'/syn OR 'chronic bronchitis'/syn OR 'chronic obstructive lung disease'/syn OR 'obstructive lung dis-
ease'/syn OR 'obstructive pulmonary disease'/syn OR 'obstructive lung diseases' OR 'obstructive pulmonary diseases'
OR 'copd/syn OR ('lung emphysema'/exp OR 'chronic obstructive lung disease'/exp AND [humans]/lim)

6 AND 7 AND 8 971

COCHRANE
1.
2,
3.

(fluticasone):ti,abkw AND (salmeterol):tiabkw AND MeSH descriptor Drug Combinations, this term only
(formoterol):ti,abkw AND (budesonide):ti,ab,kw AND MeSH descriptor Drug Combinations, this term only
(seretide):tiabkw OR (symbicort):tiabkw OR (fluticasone/salmeterol):tiab,kw OR (budesonide/formoterol):ti,ab,kw
301
1-3/OR
MeSH descriptor Emphysema explode all trees
MeSH descriptor Pulmonary Disease, Chronic Obstructive explode all trees
(emphysema):ti,ab,kw or (chronic bronchitis):ti,ab,kw or (chronic obstructive lung disease):ti,abkw or (obstructive
lung disease):tiab,kw or (obstructive pulmonary disease):ti,ab,kw 7
(COPD):ti,ab kw
(#1 OR #2 OR #3 OR #4)

. 4 AND 9

4 inhibitor

MEDLINE
1.

(' "Phosphodiesterase 4 Inhibitors "[Mesh] )

("Roflumilast”" [Supplementary Concept])

"Phosphodiesterase 4 Inhibitors"[tiab] OR "PDE4 inhibitor"[tiab] OR "roflumilast"[tiab] OR "daxas'"[tiab]

1-3/ OR

((((((((((groupsltiabl)) OR (trialltiab])) OR (randomlyftiabl])) OR (drug therapylsh])) OR (placeboltiabl)) OR
(randomized[tiab])) OR (controlled clinical triallpt])) OR (randomized controlled triallpt]))) NOT (animals[Mesh] NOT
(humans[Meshl AND animals[Mesh])) 2

("Lung Diseases, Obstructive"[Mesh:noexp] OR "Pulmonary Disease, Chronic Obstructive"[Mesh] OR "Pulmonary
Emphysema"[Meshl)) OR ("Chronic obstructive pulmonary disease"[TIAB] OR "Emphysema"[TIAB] OR "Chronic bron-
chitis"[TIAB] OR "Chronic obstructive lung disease"[TIAB] OR "Obstructive lung disease"[TIAB] OR "Obstructive pulmo-
nary disease"(TIAB] OR "Obstructive lung diseases"(TIAB] OR "Obstructive pulmonary diseases"[TIAB] OR
"COPD'[TIAB])

7. 4 AND 5 AND 6

EMBASE

'phosphodiesterase iv inhibitor'/de OR 'roflumilast'/exp

'phosphodiesterase iv inhibitor:abti OR 'roflumilast:ab,ti OR 'pde 4 inhibitor':ab,ti OR 'daxas"abti

8 OR 9

'emphysema'/syn OR 'chronic bronchitis'/syn OR 'chronic obstructive lung disease'/syn OR 'obstructive lung dis-
ease'/syn OR 'obstructive pulmonary disease'/syn OR 'obstructive lung diseases' OR 'obstructive pulmonary diseases'
OR 'copd/syn OR ('lung emphysema'/exp OR 'chronic obstructive lung disease'/exp AND [humans)/lim) 111,493
'randomized controlled trial":it OR 'controlled clinical trial":it OR randomized:ab ti OR placebo:ab,ti OR randomly:ab ti
OR trial:abti OR groups:ab,ti OR 'drug therapy"lnk OR 'clinical trial'/exp NOT (‘animals'/exp NOT 'humans'/exp)

. 10 AND 11 AND 12

COCHRANE
. MeSH descriptor Phosphodiesterase 4 Inhibitors explode all trees



(14 OR 15)

A~

(phosphodiesterase 4 inhibitor):ab ti,kw or (PDE 4 inhibitor):ab,ti,kw or (roflumilast):ab,tikw or (daxas):ab,t kw

(emphysema):ti,ab,kw or (chronic bronchitis):ti,ab,kw or (chronic obstructive lung disease):ti,abkw or (obstructive

lung disease):tiabkw or (obstructive pulmonary disease):ti,ab kw

(16 AND 20)

O 0 SOy

21/LIMIT TRIAL

MeSH descriptor Pulmonary Disease, Chronic Obstructive explode all trees
MeSH descriptor Emphysema explode all trees
(20 OR 21 OR 22)

1) S40 ZUS oI5 EYLEYIIBALYHE SOBIHIASE: S5E, ADYE: BB
Z27{E 1; Inhaled short-acting beta,-agnoist
3= T ISR 8 HIEA HIZEA HIAY  EEHEE  DFE
1 el iy A= US A= A= A= B
Author, year Cook D, 2001

publication
Title

N
Am

Type of studies
Type of participants

Type of intervention

Type of outcome
measures
Results

Regular Versus As-Needed Short-Acting Inhaled b-Agonist Therapy for Chronic Obstructive Pulmonary
Disease

53 patients,

To test the hypothesis that patients with COPD as distinct from asthma may derive no benefit from
regular versus as needed inhaled short-acting b-agonist therapy

Randomized, concealed, double-blind, placebocontrolled crossover trial in two periods, each of 3-mo
duration

With aged >50 yr who had a clinical diagnosis of COPD and a smoking history of 20 pack-years,
FEV:1<70% predicted, and FEV4/VC ratio of <0.7 after inhalation of 200 mg albuterol

All patients received regular ipratropium bromide at 20 mg per puff in 2 puffs four times dalily,
beclomethasone at 250 mg per puff or equivalent corticosteroid in 2 puffs twice daily, and open-label
inhaled albuterol as needed, Interventional therapy consisted of regular inhaled albuterol (100 mg
per puff, in 2 puffs four times daily) versus placebo.

Primary outcomes included spirometric measures (21), results of the 6-min walk test, and quality-of-life
measures,

Patients used twice as much active albuterol in the regular use period (mean: 8,07 puffs of coded
and 4,68 puffs of open-label medication; total: 12,75 puffs daily) than during the as-needed period
(mean: 6,34 puffs of open-label albuterol daily), Despite greater b-agonist use, patients showed
similar results during treatment and control periods for all outcomes,

Differences between active and placebo periods were:

FEV:: 20,04 L (95% confidence interval [Cl]: 20.09 to 0,01 L);

Slow vital capacity: 0.04 L (95% Cl: 20,12 to 0.20 L);

6-min walk test distance: 23.1 m (95% Cl: 216.8 to 10.5 m); and

Chronic Respiratory Questionnaire scores for
dyspnea: 0,02 (95% Cl: 20,13 to 0,16);
fatigue: 20,02 (95% Cl:20.25 to 0,20);




mastery: 0.01 (95% ClI: 2020 to 0.24); and emotional function: 0.02 (95% Cl: 2020 to 0.24).
We found that in patients with COPD, use of regular short-acting inhaled b-agonists resulted in twice
as much b-agonist use without physiologic or clinical benefit as did use on an as needed basis,

2) O Aolls EYSBNECHE EYASYT|ZALYHE BYHVHASE: &3, H0Y
E:FE).
27{E 2-1; LAMA vs SAMA
17 AT uiER TE wigmy dimEM uEY BBuEY DRE
2 eafeliEz ols ols ols ols ols =

Author/Title/
Reference/yr

N:
Research design

Am

Operational definition
Population
Intervention
Characteristics

Results

Vincken W, van Noord J, Gresfhorst A, et al, Improved health outcomes in patients with COPD during
1 yr's treatment with Tiotropium, Eur Respir J 2002: 19: 209-216 Dutch / Belgian Tiotropium Study
Group

N=535 Duration=1 yr Location=29 sites in Netherlands and Belgium

Two one yr studies incorporating a randomised double blind, double dummy parallel group design,
Pts from the Van Noord et al 2000 trial continued into a 1yr RCT and the current study by Vincken
et al 2002 describes the combined results of the Van Noord trial and a second large multi centre
1 yr trial,

Health outcome evaluation over a 1 yr period

FEV;1 <65% of the predicted normal value and <70% of FVC

COPD (Asthma excluded)

Tiotropium 18 £g once daily dry powder capsule inhaled via a pharmaceutical company device
+ Short and long acting beta agonists and inhaled anticholinergic medications were not permitted.
+ Concomitant use of theophyllines & inhaled steroids were allowed.

+ Salbutamol MDI 100 g as needed for acute symptom relief,

+ Mean age=64 yrs

+ Sex=85% Male

+ Ethnic origin=Not detailed.

Spirometry
- Tiotropium was superior to lpratropium (p <0.05) at all time points on all test days except for the

first 2 h following the first dose and up to 1 h after the dose 1 wk later,

+ At the end of 1 yr, trough FEV: was 120 mL above day 1 baseline for pts receiving Tiotropium,
and had declined by 30 mL for those receiving Ipratropium (difference of 150 mL between groups,
p<0.001 at all time points).

+ FVC paralleled the FEV; results,

+ Spirometry results were consistent across centres,

PEFR

« Throughout the 1 yr treatment, morning and evening PEFR improved significantly more in the
Tiotropium group than in the lpratropium group (p<0.01 at all wkly intervals),

Dyspnoea

« Tiotropium significantly improved all three components of the TDI, as well as the focal score, on
all test days compared to Ipratropium (p<0.05),

- Proportion of patients achieving a clinically meaningful difference in TDI score (improvement >1
unit) at 1 year was significantly greater tiotropium group (31%) than the ipratropium groups (18%,
p=0.004)

Use of as needed (rescue) Salbutamol

- On average, pts receiving Tiotropium self-administered approx four fewer inhalations of
Salbutamol/wk-1 compared to pts receiving Ipratropium (p<0.05 for 40 to 52 wks),



Health Related Quality of Life

+ Over the 1 yr treatment period, the SGRQ total score decreased (improved) in both groups, but
gradually returned towards baseline in the Ipratropium group. Improvements were maintained over
the yr in the Tiotropium group, and were superior to Ipratropium (difference of 3 30+1.13, p<0.05),

+ Proportion of patients achieving a clinically meaningful improvement of 4 units in SGRQ total score
at 1 year was significantly greater in tiotropium group (52%) than the ipratropium groups (35%,
p=0.001)

Exacerbations

- Tiotropium reduced the number of exacerbations (by 24%, p<0.01), and increased time to first
exacerbation (p<<0.01) and time to first hospitalisation for a COPD exacerbation (p<0.05) compared
with Ipratropium,

- Proportion of patients hospitalised for COPD exacerbation was 7.3 % (tiotropium) and 11.7%
(ipratropium), p=0.11

+ Number of hospitalisation/patient/year was 38% lower in tiotropium group (0.10 versus 0,16,
p=0.08)

Adverse Events

+ Apart from an increased incidence of dry mouth in the Tiotropium group, adverse events were
similar between treatments,

27{H 2-2; LABA vs SAMA
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Author, year Appleton S, Cochrane Database of Systemic Review 2008
publication
Title Ipratropium bromide versus long-acting beta-2 agonists for stable chronic obstructive pulmonary
disease
Search method We identified trials using the Cochrane Airways Group Specialised Register of trials, which is derived

from systematic searches of bibliographic databases including the Cochrane Central Register of
Controlled Trials (CENTRAL), MEDLINE, EMBASE and CINAHL, and handsearching of respiratory
journals and meeting abstracts, All records in the Specialised Register coded as 'COPD' were
searched using the following terms: (ipratropium or oxitropium or atropine or atrovent or oxivent
or respontin ) AND ((beta* AND agonist*) AND long®) OR ((beta® AND adrenergic*) AND long*) OR
(bronchodilator* AND long®) or salmeterol or formoterol) Searches are current to July 2008,

N 2,328 participants, 6 studies

Research design All randomized controlled trials comparing treatment for at least 4 weeks with an ipratropium bromide
alone or in combination with LABA versus LABA alone delivered via MDI or nebulizer, in adult subjects
with stable COPD

Aim To compare the relative efficacy and safety of regular long term use of ipratropium bromide and LABA
in patients with stable COPD
Type of studies RCT and entry criteria to parallel group studies

Type of participants ~ Non-asthmatic adults with stable COPD,
FEV1<80% predicted and FEV:/FVC<0.7
Exclusion Severe, concurrent other diseases, including cardiac, liver and renal diseases
Type of intervention  Ipratropium bromide versus LABA
Ipratropium bromide +LABA versus LABA
Type of outcome Lung function-including FEV4, FVC, PEF
measures Health status
Dyspnea scores
Exercise capacity




Adverse and hemodynamic effects
Use of other medication such as rescue bronchodilators, corticosteroid or theophylline
Acute exacerbation
Result Monotherapy comparision : Salmeterol or Formoterol vs ipratropium
Significantly greater change in favour of salmeterol in morning PEF and FEV;
Some benefit of morning PEF in formoterol,
No significant in QOL, exacerbation, or symptoms

Comparison 1. ]pratropium bromide versus salmeleml

No. of No. of
Outcome or subgroup title studies  participants Statistical method Effect size
1 Change from baseline FEV'1 at 2 458 Mean Difference (IV, Fixed, 95% CI) Not estimable
12 weeks
2 Change from baseline in FEV1 2 454 Mean Difference (IV, Fixed, 95% CI) -0.28 [-0.88, 0.32)
AUC (12 hour) at 12 weeks
3 Change from baseline FVC at 2 458 Mean Difference (IV, Fixed, 95% CI) -0.00 [-0.13, 0.12)
12 weeks
4 Change from baseline in FVC 2 454 Mean Difference (IV, Fixed, 95% CI) 0.64 [-0.63, 1.91]
AUC (over 12 hours) at 12
weeks
5 HRQL - Chronic Respiratory 2 Mean Difference (IV, Fixed, 95% CI) Subtotals only
Discase Questionnaire: change
form baseline
5.1 CRQ- TOTAL DOMAIN 2 467 Mean Difference (IV, Fixed, 95% CI) -0.58 [-3.50, 2.35]
5.2 CRQ- DYSPNOEA 2 464 Mean Difference (IV, Fixed, 95% CI) 0.85 [-0.15, 1.85]
DOMAIN
5.3 CRQ- FATIGUE 2 459 Mean Difference (IV, Fixed, 95% CI) -0.10 [-0.89, 0.69]
DOMAIN
5.4 CRQ- EMOTION 2 430 Mean Difference (IV, Fixed, 95% CI) -0.87 [-2.01, 0.27)
DOMAIN
5.5 CRQ- MASTERY 2 406 Mean Difference (IV, Fixed, 95% CI) -0.33 [-1.05, 0.39)
DOMAIN
7 Change from baseline in six 2 471 Mean Difference (IV, Fixed, 95% CI) 10.47 [-1.24, 22.19]
minute walk distance at 12
weeks
8 Symptom scores-daytime at 12 2 Mean Difference (IV, Fixed, 95% CI) Subtotals only
weeks
8.1 shortness of breath 2 464 Mean Difference (IV, Fixed, 95% CI) -0.01 [-0.25, 0.23)
8.2 cough 2 464 Mean Difference (IV, Fixed, 95% CI) -0.14 [-0.34, 0.06)
8.3 chest tightness 2 464 Mean Difference (IV, Fixed, 95% CI) -0.08 [-0.23, 0.07)
8.4 change from baseline: 2 535 Mean Difference (IV, Fixed, 95% CI) -0.04 [-0.16, 0.07)
shortness of breath
8.5 change from baseline: 2 535 Mean Difference (IV, Fixed, 95% CI) -0.04 [-0.14, 0.06)
cough
8.6 change from baseline: 2 535 Mean Difference (IV, Fixed, 95% CI) -0.05 [-0.13, 0.02)
chest tightness
9 Symptom scores-nighttime at 12 2 Mean Difference (IV, Fixed, 95% CI) Subtotals only
weeks
9.1 shortness of breath 2 464 Mean Difference (IV, Fixed, 95% CI) Not estimable
9.2 cough 2 464 Mean Difference (IV, Fixed, 95% CI) Not estimable
9.3 chest tightness 2 464 Mean Difference (IV, Fixed, 95% CI) Not estimable
9.4 change from baseline: 2 535 Mean Difference (IV, Fixed, 95% CI) 0.06 [-0.02, 0.15]
shortness of breath
9.5 change from baseline: 2 535 Mean Difference (IV, Fixed, 95% CI) 0.01 [-0.08, 0.10]
cough
9.6 change from baseline: 2 535 Mean Difference (IV, Fixed, 95% CI) -0.00 [-0.06, 0.05]
chest tightness
9.7 change from baseline: 2 535 Mean Difference (IV, Fixed, 95% CI) 0.06 [-0.03, 0.15]
night awakenings
10 Rescue bronchodilator use: 2 Mean Difference (IV, Fixed, 95% CI) Subtotals only
number of daytime puffs
10.1 ipratropium versus 2 538 Mean Difference (IV, Fixed, 95% CI) 0.34 [-0.20, 0.88]
salmeterol
11 Transitional Dyspnoea Index at 4 1214 Mean Difference (IV, Fixed, 95% CI) 0.01 [-0.30, 0.31]
end of study




12 Borg Scores for dyspnoca
12.1 pre-six minute walk test
12.2 post-six minute walk test
12.3 Post minus pre
six-minute wall test
18 Increase in CRQ) > or equal to
10 units
19 Number experiencing one or
more COPD exacerbation
22 Withdrawals due to adverse
events
23 Withdrawals due to lack of
efficacy
24 Change in peak expiratory flow
(PEF)
24.1 Morning,

24.2 Evening
25 Increased blood pressure
26 Participants with any adverse

event

Bdbd bd b3

538

1365

1365

535

530

1365

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Peto Odds Ratio (Peto, Fixed, 95% CI)
Peto Odds Ratio (Peto, Fixed, 95% CI)
Peto Odds Ratio (Peto, Fixed, 95% CI)
Peto Odds Ratio (Peto, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Odds Ratio (M-H, Fixed, 95% CI)
Peto Odds Ratio (Peto, Fixed, 95% CI)

Subtotals only
Not estimable
Not estimable
-0.04 [-0.29, 0.20]

0.77 [0.54, 1.11]
1.23 [0.84, 1.80]
1.44 [0.82, 2.52]
1.04 [0.61, 1.79]
Subtotals only
-10.96 [-16.09, -5.
83

2.77 [-2.59, 8.14]

Totals not selected
1.00 [0.81, 1.25]

Comparison 2. Ipratropium bromide versus formoterol

Outcome or subgroup title

No. of
studies  participants

No. of

Statistical method

Effect size

1 Absolute pre-dose FEV'1 at week
12
1.1 formoterol 12mcg
1.2 formotrol 24mcg
2 Rescue bronchodilator use:
number of daytime puffs
2.1 ipratropium versus 12mcg
formoterol
2.2 ipratropium versus 24mcg
formoterol

3 Change in FEV1(% predicted)
from baseline after 3 months
4 Change in FVC (% predicted)
from baseline after 3 months
5 Change in St Georges
Respiratory Questionnaire
HRQL (% max score)
5.1 Total
5.2 Symptoms
5.3 Activity
5.4 Impacts
6 Shuttle Walk Test Distance
change from baseline
7 Symptom scores (change from
baseline)
7.1 Breathlessness -night
7.2 Breathlessness -daytime
7.3 Cough -night
7.4 Cough- daytime
7.5 Sleep
8 Absolute SGRQ scores at week
12-formoterol 12mcg
8.1 Toral
8.2 Symptoms
8.3 Activity
8.4 Impacts
9 Absolute SGRQ scores at week
12-formoterol 24mcg
9.1 Toral
9.2 Symptoms
9.3 Activity
9.4 Impacts

1
1

123
123
123
123
123

Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difterence (IV, Fixed, 95% CI)

Tortals not selected

Not estimable
Not estimable
Subtotals only

Not estimable

Not estimable

Totals not selected
Totals not selected

Totals not selected

Not estimable
Not estimable
Not estimable
Not estimable
Totals not selected

Subtotals only

0.18 [-0.01, 0.37]
-0.08 [-0.24, 0.08]
0.13 [-0.04, 0.30]
-0.08 [-0.27, 0.11]
0.15 [-0.02, 0.32]
Tortals not selected

Not estimable
Not estimable
Not estimable
Not estimable
Totals not selected

Not estimable
Not estimable
Not estimable
Not estimable

- 0
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Author/Title/ Vincken W, van Noord J, Greefhorst A, et al, Improved health outcomes in patients with COPD during
Reference/yr 1 yr's treatment with Tiotropium, Eur Respir J 2002: 19: 209-216 Dutch / Belgian Tiotropium Study

N=
Research Design.

Am

Operational Definition
Population
Intervention
Characteristics

Results

Group

N=535 Duration=1 yr Location=29 sites in Netherlands and Belgium

Two one yr studies incorporating a randomised double blind, double dummy parallel group design.
Pts from the Van Noord et al 2000 trial continued into a 1 yr RCT and the current study by Vincken
et al 2002 describes the combined results of the Van Noord trial and a second large multi centre
1 yr trial,

Health outcome evaluation over a 1 yr period

FEV:1<65% of the predicted normal value and <70% of FVC

COPD (Asthma excluded)

Tiotropium 18 £g once daily dry powder capsule inhaled via a pharmaceutical company device

« Short and long acting beta agonists and inhaled anticholinergic medications were not permitted.,

- Concomitant use of theophyliines & inhaled steroids were allowed.

+ Salbutamol MDI 100 g as needed for acute symptom relief,

+ Mean age=64 yrs

- Sex=85% Male

+ Ethnic origin=Not detailed.

Spirometry

- Tiotropium was superior to Ipratropium (p<0.05) at all time points on all test days except for the
first 2 h following the first dose and up to 1 h after the dose 1 wk later,

+ At the end of 1 yr, trough FEVy was 120 mL above day 1 baseline for pts receiving Tiotropium,
and had declined by 30 mL for those receiving Ipratropium (difference of 150 mL between groups,
p<0.001 at all time points).

+ FVC paralleled the FEV; results,

- Spirometry results were consistent across centres,

PEFR

« Throughout the 1 yr treatment, momning and evening PEFR improved significantly more in the
Tiotropium group than in the lpratropium group (p<<0.01 at all wkly intervals),

- Tiotropium significantly improved all three components of the TDI, as well as the focal score, on
all test days compared to Ipratropium (p<0,05),

+ Proportion of patients achieving a clinically meaningful difference in TDI score (improvement =1
unit) at 1 year was significantly greater tiotropium group (31%) than the ipratropium groups (18%,
p=0.004)

Use of as needed (rescue) Salbutamol

- On average, pts receiving Tiotropium self-administered approx four fewer inhalations of

Salbutamol/wk-1 compared to pts receiving lpratropium (p<0.05 for 40 to 52 wks),
Health Related Quality of Life

- Over the 1 yr treatment period, the SGRQ total score decreased (improved) in both groups, but
gradually returned towards baseline in the Ipratropium group. Improvements were maintained over
the yr in the Tiotropium group, and were superior to Ipratropium (difference of 3.30+1.13, p<0.05),

+ Proportion of patients achieving a clinically meaningful improvement of 4 units in SGRQ total score



at 1 year was significantly greater in tiotropium group (52%) than the ipratropium groups (35%,
p=0,001)

Exacerbations

- Tiotropium reduced the number of exacerbations (by 24%, p<0.01), and increased time to first
exacerbation (p<<0.01) and time to first hospitalisation for a COPD exacerbation (p<0.05) compared
with Ipratropium,

- Proportion of patients hospitalised for COPD exacerbation was 7.3 % (tiotropium) and 11.7%
(ipratropium), p=0.11

- Number of hospitalisation/patient/year was 38% lower in tiotropium group (0.10 versus 0.16,
p=0.08)

Adverse Events

+ Apart from an increased incidence of dry mouth in the Tiotropium group, adverse events were
similar between treatments,

T7{E 3-2; LABA vs SAMA
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Author, year
publication
Title

Search method

N
Research Design
Aim

Type of studies
Type of participants

Exclusion
Type of intervention

Type of outcome
measures

Result

Appleton S, Cochrane Database of Systemic Review 2008

Ipratropium bromide versus long-acting beta-2 agonists for stable chronic obstructive pulmonary
disease

We identified trials using the Cochrane Airways Group Specialised Register of trials, which is derived
from systematic searches of bibliographic databases including the Cochrane Central Register of
Controlled Trials (CENTRAL), MEDLINE, EMBASE and CINAHL, and handsearching of respiratory
journals and meeting abstracts. All records in the Specialised Register coded as 'COPD' were
searched using the following terms: (ipratropium or oxitropium or atropine or atrovent or oxivent
or respontin ) AND (((beta* AND agonist*) AND long*) OR ((beta* AND adrenergic*) AND long*) OR
(bronchodilator* AND long®) or salmeterol or formoterol) Searches are current to July 2008,

2,328 participants, 6 studies

All randomized controlled trials comparing treatment for at least 4 weeks with an ipratropium bromide
alone or in combination with LABA versus LABA alone delivered via MDI or nebulizer, in adult subjects
with stable COPD

To compare the relative efficacy and safety of regular long term use of ipratropium bromide and LABA
in patients with stable COPD

RCT and entry criteria to parallel group studies

Non-asthmatic adults with stable COPD,

FEV:<80% predicted and FEV:/FVC<0.7

Severe, concurrent other diseases, including cardiac, liver and renal diseases

Ipratropium bromide versus LABA

Ipratropium bromide +LABA versus LABA

Lung function-including FEV:, FVC, PEF

Health status

Dyspnea scores

Exercise capacity

Adverse and hemodynamic effects

Use of other medication such as rescue bronchodilators, corticosteroid or theophylline

Acute exacerbation

Monotherapy comparision: Salmeterol or Formoterol vs ipratropium

Significantly greater change in favour of salmeterol in morning PEF and FEV;




Some benefit of morning PEF in formoterol,

No significant in QOL, exacerbation, or symptoms

Comparison 1. Ipratropium bromide versus salmeterol

Outcome or subgroup title

Statistical method

Effect size

1 Change from baseline FEV1 at
12 weeks
2 Change from baseline in FEV1
AUC (12 hour) at 12 weeks
3 Change from baseline FVC at
12 weeks
4 Change from baseline in FVC
AUC (over 12 hours) at 12
weeks
5 HRQL - Chronic Respiratory
Disease Questionnaire: change
form baseline
5.1 CRQ- TOTAL DOMAIN
5.2 CRQ- DYSPNOEA
DOMAIN
5.3 CRQ- FATIGUE
DOMAIN
5.4 CRQ- EMOTION
DOMAIN
5.5 CRQ- MASTERY
DOMAIN
7 Change from baseline in six
minute walk distance at 12
weeks
8 Symptom scores-daytime at 12
weeks
8.1 shortness of breath
8.2 cough
8.3 chest tightness
8.4 change from baseline:
shortness of breath
8.5 change from baseline:
cough
8.6 change from baseline:
chest tightness
9 Symptom scores-nighttime at 12
weeks
9.1 shortness of breath
9.2 cough
9.3 chest tightness
9.4 change from baseline:
shortness of breath

9.5 change from baseline:
cough
9.6 change from baseline:
chest tightness
9.7 change from baseline:
night awakenings
10 Rescue bronchedilator use:
number of daytime puffs
10.1 ipratropium versus
salmeterol
11 Transitional Dyspnoea Index at
end of study
12 Borg Scores for dyspnoea
12.1 pre-six minute walk test
12.2 post-six minute walk test
12.3 Post minus pre
six-minute walk test
18 Increase in CRQ) > or equal to
10 units

No. of No. of
studies  participants

2 458
2 454
2 458
2 454
2

2 467
2 464
2 459
2 430
2 406
2 471
2

2 464
2 464
2 464
2 535
2 535
2 535
2

2 464
2 464
2 464
2 535
2 535
2 535
2 535
2

2 538
4 1214
2

2 464
2 464
2 472
2 467

Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Peto Odds Ratio (Peto, Fixed, 95% CI)

Not estimable

-0.28 [-0.88, 0.32]
-0.00 [-0.13, 0.12]
0.64 [-0.63, 1.91]
Subtotals only

-0.58 [-3.50, 2.35]
0.85 [-0.15, 1.85]
-0.10 [-0.89, 0.69]
-0.87 [-2.01, 0.27]
-0.33 [-1.05, 0.39]

10.47 [-1.24, 22.19]

Subtotals only
-0.01 [-0.25, 0.23]
-0.14 [-0.34, 0.06]
-0.08 [-0.23, 0.07]
-0.04 [-0.16, 0.07]
-0.04 [-0.14, 0.06]
-0.05 [-0.13, 0.02]
Subtotals only
Not estimable
Not estimable

Not estimable
0.06 [-0.02, 0.15)

0.01 [-0.08, 0.10]
-0.00 [-0.06, 0.05]
0.06 [-0.03, 0.15]
Subtotals only
0.34 [-0.20, 0.88]
0.01 [-0.30, 0.31]
Subtotals only
Not estimable
Not estimable

-0.04 [-0.29, 0.20]

0.77 [0.54, 1.11]



19 Number experiencing one or
more COPD exacerbation

22 Withdrawals due to adverse
events

23 Withdrawals due to lack of
efficacy

24 Change in peak expiratory low
(PEF)

24.1 Morming

24.2 Evening
25 Increased blood pressure
26 Participants with any adverse

event

538

1365

1365

535

530

Peto Odds Ratio (Peto, Fixed, 95% CI)
Peto Odds Ratio (Peto, Fixed, 95% CI)
Peto Odds Ratio (Peto, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Odds Ratio (M-H, Fixed, 95% CI)
Peto Odds Ratio (Peto, Fixed, 95% CI)

1.23 [0.84, 1.80]
1.44 [0.82, 2.52]
1.04 [0.61, 1.79]
Subtotals only
-10.96 [-16.09, -5.
83]

277 [-2.59, 8.14]

Totals not selected
1.00 [0.81, 1.25]

Comparison 2. Ipratropium bromide versus formoterol

Outcome or subgroup title

No. of

studies  participants

No. of

Statistical method

Effect size

1 Absolute pre-dose FEV1 at week
12
1.1 formoterol 12mcg
1.2 formotrol 24mcg
2 Rescue bronchodilator use:
number of daytime puffs
2.1 ipratropium versus 12mcg
formoterol
2.2 ipratropium versus 24mcg
formoterol

3 Change in FEV1(% predicted)
from baseline after 3 months
4 Change in FVC (% predicted)
from baseline after 3 months
5 Change in St Georges
Respiratory Questionnaire
HRQL (% max score)
5.1 Total
5.2 Symptoms
5.3 Activity
5.4 Impacts
6 Shuttle Walk Test Distance
change from baseline
7 Symptom scores (change from
baseline)
7.1 Breathlessness -night
7.2 Breathlessness -daytime
7.3 Cough -night
7.4 Cough- daytime
7.5 Sleep
8 Absolute SGRQQ scores at week
12-formoterol 12mcg
8.1 Total
8.2 Symptoms
8.3 Activity
8.4 Impacts
9 Absolute SGRQ scores at week
12-formoterol 24mcg
9.1 Toral
9.2 Symptoms
9.3 Activity
9.4 Impacts

1

1
1

359

347

123
123
123
123
123

Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Totals not selected

Not estimable
Not estimable
Subtotals only

Not estimable

Not estimable

Totals not selected
Totals not selected

Totals not selected

Not estimable
Not estimable
Not estimable
Not estimable
Totals not selected

Subtotals only

0.18 [-0.01, 0.37]
-0.08 [-0.24, 0.08]
0.13 [-0.04, 0.30]
-0.08 [-0.27, 0.11]
0.15 [-0.02, 0.32]
Totals not selected

Not estimable
Not estimable
Not estimable
Not estimable
Totals not selected

Not estimable
Not estimable
Not estimable
Not estimable
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Author, year
publication

Title

Search method

N

Research Design
Aim

Type of studies
Type of participants

Type of intervention

Type of outcome
measures

Result

Yohannes AM, 2011

Tiotropium for Treatment of Stable COPD: A Meta-analysis of Clinically Relevant Outcomes
We searched MEDLINE, EMBASE, CINAHL, AMED, Web of Knowledge, and the Cochrane Controlled
Trials Register (CENTRAL) for studies published between January 1, 1990 and January 25, 2010),
with the key words "tiotropium" OR "tiotropium bromide" OR "Spiriva" AND "COPD" OR "COPD",
We also reviewed the reference lists of all the primary studies and reviewed the articles for additional
references, We also searched for relevant files from Boehringer Ingelheim (http://trials boehringer-ingel
heim com/com/home/trialresults /index jsp) for unpublished data and to explore the overlap between
studies,
15,131 participants, 14 RCT
Duration of treatment: Studies that followed patients for 12 weeks after randomization
To systematically review recent evidence on the effectiveness of tiotropium versus placebo,
on outcomes relevant to patients with stable COPD
Parallel-group or crossover RCT
Adult patients 40 yr old with stable COPD consistent with American Thoracic Society/European
Respiratory Society or GOLD diagnostic criteria, who had not had an exacerbation in the 4 weeks
before the study
Intervention: Tiotropium with placebo, ipratropium bromide, or long-acting _ agonists (LABA,
salmeterol, or formoterol)
Primary clinical outcomes:
COPD exacerbations; related hospitalizations
health-related quality of life (measured with, for instance, St George's Respiratory Questionnaire)
dyspnea (measured with, for instance, the Transitional Dyspnea Index)
adverse events (eg., dry mouth, blurred vision, urinary-tract obstruction, and constipation)
Tiotropium vs placebo
improved Health-related quality of life (measured with St George's Respiratory Questionnaire)
(odds ratio [OR] 1,61, 95% Cl 1.38~1.88, p<.001),
improved dyspnea (measured with the Transitional Dyspnea Index)
(OR 196, 95% Cl 158~244, p<.001)
decreased the likelihood of an exacerbation (OR 0,83, 95% Cl 0.72~0.94, p _ .004) and related
hospitalizations (OR 0.89, 95% CI 0.80~098, p _ .02)
but not serious adverse events (OR 1.06, 95% Cl 097 ~1.17, p _ 19),
The cumulative incidence of dry mouth was 7.4% with tiotropium, compared to and 2.0% with
placebo.

Table 1. Studies Included in the Present Analysis

First Author Year n Dl{ﬂ\l{ml Permitted Co-therapies Interventions and Control th‘ty
(weeks) Score
Brusasco®! 2003 1,207 26 NA Tiotropium 18 pg daily 4
Salmeterol 50 pg twice daily
Placebo
Casaburi"” 2002 921 52 Albuterol, stable theophylline, inhaled Tiotropium 18 pg daily 3
steroids*® Placebo
Casaburi® 2005 108 26 Albuterol, inhaled steroids, oral steroids, Tiotropium 18 pg daily 4

theophylline Placebo (plus pulmonary rehabilitation)



Chan®? 2007 913 52 Stable oral steroids.* stable inhaled steroids, Tiotropium 18 pg daily 4
theophylline, non-bronchodilator mucolytic  Placebo

preparations
Dusser™ 2006 1010 48 Short-acting B agonists. stable oral steroids.*  Tiotropium 18 pg daily 3
stable inhaled steroids Placebo
Freeman®* 2007 395 13 NA Tiotropium 18 pg daily 4
Placebo
Johansson® 2008 224 13 Salbutamol, oral steroids, and theophylline Tiotropium 18 pg daily 3
only for exacerbations Placebo
Moita® 2008 3l 13 Salbutamol, long-acting B agonists, Tiotropium 18 pg daily 4
theophylline, mucolytics, stable oral Placebo
steroids.* stable inhaled steroids
Niewoehner™* 2005 1,829 26 Any (except for other open-label Tiotropium 18 pg daily 4
anticholinergic bronchodilators) Placebo
Tashkin'* 2008 5993 208 Any (except other inhaled anticholi i Ti i 18 pg daily 4
bronchodilators) Placebo
Tonnel*! 2008 554 39 Salbutamol, stable theophylline, stable Tiotropium 18 pg daily 5
mucolytics, stable oral steroids.* stable Placebo
inhaled steroids
Verkindre®® 2006 100 13 Salbutamol, theophylline, mucolytics, stable Tiotropium 18 pg daily 3
oral steroids,* inhaled steroids Placebo
Vogelmeier’? 2008 847 26 Salbutamol, stable inhaled steroids Tiotropium 18 pg + placebo twice daily 5
Formoterol 10 pg twice daily
Tiotropium 18 pg + formoterol 10 pg
twice daily
Placebo twice daily
Voshaar® 2008 719 13 Salbutamol, stable theophylline, stable Tiotropium Spug + placebo 4 times daily 4
mucolytics, stable oral steroids,.* stable Tiotropium 10 pg + placebo 4 times
inhaled steroids daily
Ipratropium 36 pg 4 times daily
Placebo daily
*+ Ata dose of = 10 mg/day prednisone or equivalent
NA = not applicable
Table 2. Patients demographic characteristics of selected studies
Smoking
First Author ~ Year Age Male Current History D?xg\]l)i[czn FEV/FVC (meflllE \;l SD
(mean + SD y) (%) Smoker (%) (mean * SD (mean * SD %)

(mean * SD y) G predicted)

pack-years)

Brusasco®! 2003 642 =84 76.3 NA 438 £232 9.6 7.6 43+ 10 9+12
Casaburi" 2002 65090 64.7 NA 61.0 =305 8471 46 £ 12 39 %14
Casaburi®? 2005 66.6 =79 56.5 24.0 587 +33.0 9371 4311 M4*12
Chan?’ 2007 669 89 60.0 310 506 * 245 99*89 46+ 12 39+ 14
Dusser®® 2006 648 £93 88.0 255 NA 84+78 55+12 48 + 13
Freeman®* 2007 649 9.1 543 NA 374173 NA 5610 49+ 11
Johansson®” 2008 61.6+83 48.0 60.0 315+ 121 62+7 73+13
Moita™ 2008 643 87 94.5 NA 56.0 +23.6 46+ 12 41 = 14
Niewoehner®* 2005 679 £86 99.0 30.0 68.4 * 36.0 48+ 11 36+ 13
Tashkin'* 2008 645+ 84 747 29.6 48.7 + 28.0 2 +11 39+12
Tonnel*! 2008 64299 86.0 27.0 437219 S5+11 47+ 13
Verkindre® 2006 604 +99 94.0 285 43.7 206 NA 3[5+9
Vogelmeier? 2008 62.6 +89 779 NA 380 % 19.6 T0+64 5410 5111
Voshaar® 2008 640+ 838 69.3 393 51.0 290 98 +78 48+ 11 41+ 12
FVC = forced vital capacity
NA = no data available
Clinically Important
Author, Year Tiotropium  Placebo Change in SGRQ OR (95% Cl) Weight %*
(n/N) (n/N) ' Random

Brusasco’' 2003 174/356 1281326 i 1.48 (1.09-2.00) 16.20

Casaburi’® 2002 248/507 98/325 —— 2.22 (1.65-2.98) 16.91

Chan’’ 2007 322/608 134/305 —— 1.44 (1.09-1.89) 18.18

Tashkin' 2008 ~ 849/1887  593/1648 = 1.46 (1.27-1.67) 3252

Tonnel™ 2008 146/247 118245 —— 1.56 (1.09-2.22 13.14

Verkindre™ 2006 26/44 16/46 - 2.71(1.15-6.36) 3.06

Subtotal (95% CI) 3649 2895 : 1.61(1.38-1.88) 100

Total events: 1765 (tiotropium), 1087 (placebo) H
Overall (I-squared = 41.6%, P = .13)
Heterogeneity Chi’ = 8.56 (df = 5) ! * Weights are from random effects analysis
Test for overall effect: Z = 6.01, P < .001

0.1 Favors Placebo 1 Favors Tiotropium 10
Fig. 2. Effects of tiotropium versus placebo on health-related quality of life, measured with St George’s Respiratory Questionnaire.




Clinically Important

Author, Year Tiotropium  Placebo Change in SGRQ OR (95% CI) Weight %*

(n/N) (n/N) ! Random
Brusasco’ 2003 174/356 128/326 —&— 1.48 (1.09-2.00) 16.20
Casaburi”® 2002 248/507 98/325 —i— 2.22 (1.65-2.98) 16.91
Chan® 2007 322/608 1341305 —— 1.4 (1.09-1.89) 18.18
Tashkin'‘ 2008 84911887  593/1648 = 1.46 (1.27-1.67) 32.52
Tonnel’' 2008 146/247 118/245 e 1.56 (1.09-2.22 13.14
Verkindre® 2006 26/44 16/46 . 2.71 (1.15-6.36) 3.06
Subtotal (95% Cl) 3649 2895 : 1.61(1.38-1.88) 100
Total events: 1765 (tiotropium), 1087 (placebo) 1
Overall (I-squared = 41.6%, P = .13) :
Heterogeneity Chi’ = 8.56 (df = 5) : * Weights are from random effects analysis
Test for overall effect: Z =6.01, P < .001 :
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Fig. 2. Effects of tiotropium versus placebo on health-related quality of life, measured with St George's Respiratory Questionnaire.

META-ANALYSIS OF TIOTROPIUM FOR TREATMENT OF STABLE COPD

Clinically Important Change in

Author, Year Tiotropium  Placebo Transitional Dyspnea Index OR (95% ClI) Weight %
(n/N) (n/N) : Fixed

Brusasco’' 2003 150/348 92/309 . 1.79 (1.29-2.47) 47.51

Casaburi® 2002 233/507 93/325 i 2.12 (1.58-2.86) 52.49

Subtotal (95% CI) 855 634 ' 1.96 (1.58-2.44) 100

Total events: 383 (tiotropium), 185 (placebo)
Overall (I-squared = 0.0%, P = .13)
Heterogeneity Chi* = 0.59 (df = 1)

Test for overall effect: Z = 6.04, P < .001

0.1 Favors Placebo 1 Favors Tiotropium 10

Fig. 3. Effects of tiotropium versus placebo on dyspnea, measured with the Transitional Dyspnea Index.

META-ANALYSIS OF TIOTROPIUM FOR TREATMENT OF STABLE COPD

A COPD Exacerbations

Author, Year Tiotropium  Placebo Placebo OR (95% Cl) Weight %*
(n/N) (n/N) Random

Brusasco’ 2003 129//402 156/400 —=+ 0.74 (0.55-0.99) 10.85
Casaburi'® 2002 198/550 156/371 B 0.78 (0.59-1.02) 11.69
Chan®’ 2007 268/608 125/305 +4— 1.14 (0.86-1.50) 11.31
Dusser” 2006 248/497 305/506 s 0.66 (0.51-0.84) 12,55
Freeman® 2007  19/200 35/195 0.48 (0.26-0.87) 4.00
Johansson® 2008 2/107 4117 0.54 (0.10-3.00) 0.57
Moita™ 2008 6147 6/164 o 1.12 (0.35-3.55) 123
Niewoehner™ 2005 255/914 296/915 B 0.81 (0.66-0.99) 15.00
Tashkin'‘ 2008 2001/2986  2049/3006 -+ 0.95 (0.85-1.06) 19.90
Tonnel™ 2008 101/266 130/288 —E= 0.74 (0.53-1.04) 9.09
Voshaar” 2008 26/180 21/181 B 1.29 (0.69-2.38) 3.80
Subtotal (95% Cl) 6857 6267 d 0.83 (0.72-0.94) 100
Total events: 3253 (tiotropium), 3283 (placebo)
Overall (I-squared = 49.7%, P = .03)
Halerogeneity Ch¥* = 10.89 (df = 10) * Weights are from random effects analysis
Test for overall effect: Z = 2.86, P < 004

0.1 Favors Placebo 1 Favors Tiotropium 10

A Exacerbation-Related
Author, Year Tiotropium  Placebo Hospitalizations Placebo OR (95% CI) Weight %
(/N) (/) ; Fixed
Brusasco’' 2003 12/402 20/400 — 0.58 (0.28-1.21) 242
Casaburi’2002  30/533 35/371 — 0.57 (0.34-0.95) 485
Chan?’ 2007 51/608 25/305 R 1.03 (0.62-1.69) 3.80
Dusser*® 2006 28/500 33/510 B 0.86 (0.51-1.44) 3.84
Niewoehner* 2005 64/914 87/915 — 0.72 (0.51-1.00) 10.07
Tashkin'¢2008  759/2968  811/3006 -~ 0.93 (0.83-1.04) 74.66
Vogelmier 2006~ 5/209 3/203 e 1.63(0.39-6.93) 0.37
Subtotal (95% CI) 6134 5710 : 0.89 (0.80-0.98) 100
Total events: 1898 (tiotropium), 2028 (placebo)
Overall (I-squared = 18.2%, 03)
Heterogeneity Chi* = 7.34 (df = 6) :
Test for overall effect: Z = 2.35, P < 019
T

0.1 Favors Tiotropium 1 Favors Placebo 10
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Rodrigo, 2008

Safety of Long-Acting Agonists in Stable COPD, A Systematic Review

The search was conducted using three strategies, Firstly, we queried MEDLINE (1966 to April 2007),
EMBASE (1974 to April 2007), and CINAHL (1982 to April 2007) databases using the following
medical subject headings, full text, and key word terms: long-acting _2 adrenoceptor agonist OR
salmeterol OR formoterol OR eformoterol AND COPD OR COPD OR chronic bronchitis OR
emphysema, Secondly, a search of the Cochrane Controlled Trials Register (CENTRAL; first quarter
2007) was completed using the above search strategy to identify any additional trials, Thirdly,
references from included studies, reviews, and texts were searched for citations, Trials published
solely in abstract form were excluded,

19,848 participants, 25 RCT

Length of treatment: studies of at least 4 weeks in duration

To assess the safety and the efficacy of LABAs,

Randomized (parallel group or cross-over) controlled trials without language restriction

Adult patients aged 35 years with stable COPD satisfying American Thoracic Society/European
Respiratory Society, or Global Initiative for Chronic Obstructive Lung Disease (GOLD) diagnostic
criteria

Inhaled LABAs (delivered via metered-dose inhaler or dry powder) vs placebo or inhaled ipratropium
bromide or inhaled tiotropium (with or without the additional use of SABAS)

Primary outcomes: severe COPD exacerbations (all episodes that required withdrawal from the trial
or hospitalization), all-cause mortality (death from any cause), and respiratory deaths (deaths due
to a respiratory event such as COPD exacerbation, pneumonia or respiratory failure).

Secondary outcome measures were mean change from baseline of postbronchodilator FEV, mean
change from baseline in the St, George Respiratory Questionnaire (SGRQ) and need for rescue
bronchodilator

LABAs vs placebo

Reduced severe exacerbations (relative risk [RR], 0.78; 95% confidence interval [Cl], 0.67 to 0.91),

No significant difference in terms of respiratory deaths (RR, 1.09; 95% Cl, 0.45 to 2.64).

Patients receiving LABAs showed significant benefits in airflow limitation measures, health-related
quality of life, and use of rescue medication,

Table 1—Characteristics of Included Studies*

Concomitant

Mean  Male Mean Use of

Design/Duration, Patients, Age. Gender, Baseline Reversibility  1CS (% ol Quality  Treatment Groups of
Source mo No. wr % FEV,, % to By-Agonist  Patients) Score Interest
Aalbers et a® RDB.PGMC/3 687 62 70 54 Yes Yes (12) 5 I at 4.5, 9. 18 pg bid: PL
Boyd et al'* R.DB.PGMC/4 674 62 7 1.28L No Yes (60) 3 S at 50, 100 pg bid: PL.
Brusasco et al'®  R.DB.PC.MC/6 1,207 64 76 39 Yes Yes 4 Sat 50 ug bid: T at 18
pg qd: PL
Calverley et al'™  R.DBPG.MC/36 6,112 65 75 44 No No 5 S at 50 pg bid: PL
Calverley et al'®  RDB.PG.MC/12 1,022 64 75 36 Yes No 3 T at 9 pg bid vs F/B at
9/320 g bid vs PL
Calverley et al'®  R.DB.PG.M(/12 1,465 63 73 45 No No 5 S at 50 g bid vs S/F at
50/300 pg bid vs PL
Campbell et al*®  R.DB,PG.MC/6 657 60 6S 54 Yes Yes (45) 4 T at 9 pg bid; PL
Celli et al* R.DB.PG.MC/6 1,368 64 42 No Yes 3 S at 50 ug bid: PL
Chapman et al**  RDB.PG.MC/6 408 =40 64 45 No Yes 4 S at 50 pg bid: PL
Dahl et al* R.DB.PCMC/3 780 64 75 45 Yes Yes (51) 4 T at 12, 24 pg bid: TP at

40 pg qid; PL

- ©




Dal Negro et al*
Grove et al®®
Gupta and
Chhabra?®
Hanania et al*”
Jones and Bosh®®
Mahler et al*

Mahler et al*

O'Donnell et al*'

Rennard et al*

Rossi et al®

Szafranski et al*

Stockley et al®®
Ulril*®
van Noord et al

Wadbo et al*®

137

R.DB.PG/12
R.DB.CO/
R.DB.PG/2
R.DB.PC M6

R.DB.PCMC/4
R.DB.PCMC/3

R.DB.PG.MC/6
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R.DB.PG/3
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R.DB.PG/3
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83
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76
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53
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1.1SL
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41

41

41

47
36

46
45
40

33

No

No 4 Sat50 pg bid: PL

Yes 3 S at 50 pg bid: PL

Yes 4 S at 50 pg bid: PL

No 3 Sat 50 pg bid vs S/F at
50250 g bid vs PL

Yes 3 S at 50, 100 pg bid; PL

Yes 4 S at 42 pg bid: 1P at 36
pg qid; PL

No 3 Sat 50 ug bid vs S/F at
50/500 pg bid vs PL

No 4 S at 50 pg bid vs S/F at
50/250 ug bid vs PL

Yes 5 S at 42 pg bid: TP at 36
pg qid; PL

Yes (47) 3 Fat 12, 24 pg bid: PL

No 3 Tat 45 pg bid vs F/B at
4.5/160 pg bid vs PL

Yes (57) 5 S at 50 ug bid: PL.

Yes 3 S at 50 pg bid: PL

Yes (39) 3 Sat50 pg bid; PL

Yes (27) 3 ¥ at 18 pg bid; TP at 40

pg qid: PL

R = randomized:

DB = double blind; PG = parallel group: CO = crass-over; MC = multicenters NS = not_stated: F = formoterol;
S = salmeterol; IP = ipratropium: B = budesonide: PL = placebo; T = tiotropium.

Study LABAS Placebo RR (fixed) Weight RR (fixed)
or sub-category N N 5%l % 9%
01 Saimeterol vs. Placebo (non-reversibie)
Calveriey [19] €/372 19/361 — 6.04 0.41 (0.18, 0.92)
Chapman [22] 4/201 47207 e 1.24 1.03 10.26, 4.06)
Stockley [35] 14/316 19/318 — 5.94 0.74 10.38, 1.45)
ven Noord [37) /47 4750 e 1.22 0.80 10.139, 3.38)
Subtetsl (95% C1) 936 936 - 14.43 0.63 10.40, 0.95)
Total events: 29 (LABAs), 46 (Placebo)
Test for heterogenety. Chi* = 1.91,df = 3 (P = 0.59), F = 0%
Test for overall effect Z =198 (P = 0.05)
02 Ssimeterol vs_ Placebo (reversible)
Brusasco [16] 207408 20/400 e 6.31 0.99 10.54, 1.81)
Hanara (27] $/177 117188 —_———— .37 0.48 [0.17, 1.34]
Maier [30] 38/158 §9/177 . 17.44 0.72 (0.51, 1.02]
ODonned [31] 1/89 6764 ———— 1.80 0.18 10.02, 1.46)
Subtotel (35% CI) 799 826 =4 28.93 0.72 10.54, 0.95)
Total events: 64 (LABAS), 96 (Placebo)
Test for heterogenety. Chi* = 3.3, df = 3(P = 0.34),F = 107%
Test for oversll effect Z=228(P=002)
03 Formoterol vs. Placebo (non-rever sible)
‘Wadbo (39) 8/61 11760 —_—1 3.48 0.72 10.31, 1.68)
Subtotel (35% CI) 61 60 e 3.48 0.72 10.31, 1.685)
Total events: 8 (LABAS), 11 (Placebo)
Test for heterogenety. not applcable
Test for overall eftect Z =078 (P =043)
04 Formoterol vs. Placebo (reversible)
Aabers [13] 1/514 07173 —y  0.23 1.01 10.04, 24.77)
Calveriey [18] 23/288 79/286 - 24.71 0.93 (0.71, 1.21)
Dahl (23] 2/386 37200 —— 1.24 0.35 [0.06, 2.05)
Rossi [33] 60/425 337220 . A 13.63 0.94 10.64, 1.39)
Szatranski [34] 23/201 437208 —— 13.38 0.69 [0.45, 1.06)
Subtotel (95% CI) 1781 1084 < 53.16 0.86 10.71, 1.04)
Total events: 165 (LABAS), 158 (Placebo)
Test for heterogenety Chi' = 258, df = 4 (P = 063),F = 0%
Test for oversll effect Z =154 (P=012)
Totsl (85% C1) 3577 2876 * 100.00 0.78 10.67, 0.91)
Totel events: 266 (LABAs), 311 (Placebo)
Test for heterogenety: Chi' « 9.86, df = 13 (P « 0.71),F « 0%
Test for overall effect Z = 327 (P = 0001)

01 02 05 2 5 10

Favors LABA:  Favors Placebo

IIGURE 2. Pooled RR for COPD exacerbations requiring withdrawal or hospitalization (with 95% CI)
of eligible studies comparing inhaled LABAs with 1)1:100])0 (n = number of exacerbations: N = number
of patients). Trials are stratified by type of LABA (salmeterol or formoterol) and reversibility to SABA
(poorly reversible or reversible).
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Comparative efficacy of indacaterol 150 12g and 300 1£g versus fixed-dose combinations of formoterol
+budesonide or salmeterol +fluticasone for the treatment of chronic obstructive pulmonary disease
-a network meta-analysis

A systematic literature search was performed using a predefined search strategy in MEDLINE® and
EMBASE®: studydocuments for indacaterol studies were provided by Novartis, Search terms
included a combination of free-text and thesaurus terms relevant to COPD, indacaterol, salmeterol,
formoterol, and RCTs,

2,270 participants, 6 RCT

The search strategy was initially performed for the period 1989~2009 and a supplementary search
was undertaken for the period 2009~2010 in order to capture the most recent literature,

To compare efficacy of indacaterol to that of fixed-dose combination (FDC) formoterol and budesonide
(FOR/BUD) and FDC salmeterol and fluticasone (SAL/FP) for the treatment of chronic obstructive
pulmonary disease (COPD) based on the available randomized clinical trials (RCTSs).

RCTs

COPD patients =40 years of age with FEVi/FVC of <0.70 and FEV; percent predicted <80%,

Patients with asthma or other respiratory or pulmonary diseases and other clinically significant diseases
that may have affected treatment,

Indacaterol 150 «g or 300 g, fixed dose combinations of FOR/BUD and SAL/FP,

Comparators included any of the interventions or placebo,

Outcomes of interest included trough FEVy (reported predose values) at 12 weeks and 6 months,

SGRQ total score at 6 months, and TDI total score at 6 months,

Table | Study characteristics for each study included in the network meta-analysis

Source Trial type Location Duration Active treatments Examples of key Ethnicity’
Dahl etal* RCT, DB, DD, MC 240 centers: Europe and Russia, 52 weeks IND; 300 ig; OD Patients with concomitant Caucasian: 92%-94%
(82334 Argentina, Chile, Colombia, Ecuador, pulmonary disease, type | Black: 0%
Non-ICS Egypt. Israel, Peru, South Korea diabetes, a history of asthma, Asian: 2%
or significant condition® Other: 5%6%
Donohu etal* RCT, PC, DB, DD, MC, 334 centers: Argentina, 26 weeks IND; 150 pig; OD; Patients with concomitant Caucasian: 79%-82%
(B23355)2 2 stage adaptive seamless Canada, Germany, India, IND: 300 j1g; OD pulmonary disease, type | Black: 2%-3%
Non-ICS aly, Korea, Spain, Sweden, diabetes, a history of asthma, Asian: 13%19%
Turkey, Taivan, US or significant condition Other: 0%-1%
Kornmanneta?  RCT, DB, DD, MC 142 centers 26 weeks IND; 150 pig; OD Patients with concomitant Caucasian: 75%78%
(B2336) pulmonary disease, type | Black: 0%
Non-ICS diabetes, a history of asthma, Asian: 16%-17%
or significant condition® Other: 7%-8%
Feldman et al* RCT, DB, DD, MC 103 centers: US, Australia/ 12 weeks IND; 150 pg; OD Patients with a history of asthma Caucasian: 92%-93%
(B2346)° New Zealand, Belgium or any significant pulmonary Black: 5%6%;
Non-ICS disease or cardiovascular Asian: 0.5%;
abnormality Other 2%:
B2333 RCT, DB, DD, MC Multiple centers; China and India 26 weeks IND; 150 pg; OD; Patients with concomitant Caucasian: 4%-5%
Non-ICS IND; 300 pig; OD pulmonary disease, a history Asian: 95%
or asthma, type | diabetes, (Chinese 89%-90%)
or dlinically significant condition®
B13023 RCT, DB, MC 73 centers; Japan, Taiwan, Korea, 12 weeks IND; 150 pig; OD; Patients with concomitant Asian: 100%
Non-ICS India, Hong Kong, and Singapore IND; 300 pig: OD pulmonary disease, a history (Japanese: 43%-45%;
or asthma, type | diabetes, Chinese: 15-17%
or clinically significant conditiont Korean: 28%-30%)
Table 2 Key baseline patient characteristics for each study included in network meta-analysis
Source Treatment Randomizedno.  %male  Meanage  %current  %severeor  FEV, FVC BDI SGRQ
smokers very severe
B23347 non-ICS”  Placebo 180 83% 64 46% 38% 140(050)  277(081)  67(23) 434(175)
IND 300 165 2% 64 46% 44% 132(042) 272075 65Q0) 463 (17.5)
B23355; nonICS®  Placebo 26 60% 63 47% 0% 139051)  260(079)  65Q24) 467 (17.5)
IND 150 240 65% 6 52% 3% 143(053)  265(078)  69Q4) 432(19.1)
IND 300 241 66% 63 50% 3% 141 (054 272084  67Q23) 440 (187)
B2336; non-ICS* Placebo 187 81% 65 4% 39% 137(050)  260(078) 67 (20) 425 (183)
IND 150 173 74% 6 51% 8% 136(052)  256(088)  69(20) 421 (193)
B2346; non-ICS* Placebo 125 55% 64 55% 34% 137(058)  NR NR 480 (173)
IND 150 144 51% 5] 58% 0% 135(060)  NR NR 492 (202)
B2333% non-ICS*  Placebo 1 94% 64 % 53% L15(039)  268(067)  65Q2) 419 (196)
IND 150 16 94% 65 % 50% LILO37)  264(060)  64Q23) 418 (18.1)
IND 300 n 97% 65 25% 46% L16(037)  270(064) 67 Q1) 422 (169)
BI3027 non-ICS*  Placebo 76 94% 67 % 35% 120(041)  267(071)  74Q5) 386 (17.7)
IND 150 85 9% 67 34% 3% 131045 270(066)  75Q1) 37.8(183)
IND 300 87 97% 67 36% 3% 122(041) 261 (068)  78(24) 355 (16.2)
Table 4 Results of network meta-analysis: all treatments versus placebo without covariates
Trough FEV, L Trough FEV, L SGRQ total score TDI total score
difference in difference in difference in difference (95% Crl)
CFB (95% Crl) CFB (95% Crl) CFB (95% Crl) at 6 months

at 12 weeks at 6 months at 6 months

All studies
IND 150 ug 0.17 (0.15, 0.20) 0.16 (0.13,0.19) —4.43 (-6.67,-2.17) 1.01 (0.65. 1.37)
IND 300 ug 0.17 (015, 0.20) 0.16 (0.13,0.19) -3.01 (-5.26.-0.81) 1.19 (0.83, 1.55)
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Author, year publication
Title

Country
Setting/Design
Time frame
Randomization method
Allocation concealment
Blinding

- Participants

- Investigators

- Outcome assessors
Intention-to-treat
Follow-up period
Loss to follow-up
[TT anlaysis
Number
Age
Sex (M)
Ethnicity (Caucasian)

FEVi %predicted (postBD)*

FEVi/FVC (postBD)*
FEV: reversibility (%)*
Inclusion

Exclusion

Intervention

Result
Number

Donald A Mahler et al,, 2012

Concurrent use of indacaterol plus tiotropium in patients with COPD provides superior
bronchodilation compared with tiotropium alone: a randomised, double-blind comparison

Study 1: 186 centers in 14 countries

Double-blind tiotropium 18 x2g+Indacaterol 150 g once daily vs, tiotropium 18 12g-+placebo
12-week study

An automated interactive voice response system and was stratified by COPD severity

Yes (An automated interactive voice response system)

The blinding of indacaterol and placebo continued until the study

Yes

Yes

Yes

Yes

12-week

39/570 for indacaterol +tiotropium, 35/561 for tiotropium +placebo group

Indacaterol +tiotropium Placebo +tiotropium
570 561
64.0+9.07 63.4+9.22
70% 67%

782 76.8
483 (9.70) 489 (11.46)

464 (9.74) 458 (10,00)

16.5 (14.48) 173 (17.13)

- aged =40 years
- a smoking history of =10 pack yrs
- a diagnosis of moderate-to-severe COPD (postbronchodilator 30 <FEV; <65, FEV4/FVC<0.7)
- A history of asthma
- History of exacerbation within the previous 6 weeks
Indacaterol +tiotropium
Indacaterol 150 129 once daily
Tiotropium, 18 g once daily

Placebo +tiotropium
tiotropium, 18 .2g once daily

570 561

Differences between indacaterol+tio vs, tio+placebo

FEVy AUC 5 min~8 h
COPD severity - moderate
- severe

Smoking status - ex smoker
- current smoker

ICS use - non-users

o -

120 mL (90~160)
130 mL (100~160)
120 mL (90~150)
130 mL (100~170)
120 mL (90~160)



- users 130 mL (100~160)
Trough FEV4
COPD severity - moderate 90 mL (50~130)
- severe 70 mL (80~110)
Smoking status - ex smoker 70 mL (40~110)
- current smoker 80 mL (40~130)
ICS use - non-users 70 mL (30~110)
- users 80 mL (50~120)
Patient reported symptoms and use of as-needed salbutamol
Change from baseline symptom score (full 24 h) —2.1(0.20) —16 (0.21)
Change from baseline symptom score (day-time) —1.2 (0.10) —0.9 (0.10)
Change from baseline symptom score (night-time) —1.0 (0.10) —0.8 (0.10)
Change from baseline salbutamol use (puff/day) —25 (0.17) —13(0.17)
Days during treatment with no salbutamol use (%) 432 (1.91) 342 (193
Adverse events (%)
Cough 104 37
Muscle spasm 23 0
Plasma potassium <35 mmol/L 23 2.1
Systolic BP-high 23 05
QTc interval (absolute value) 32 29

*post-salbutamol for FEVy % and FEV+/FVC and pre/post salbutamol for reversibility

Author, year publication
Title

Country
Setting/Design
Time frame
Randomization method
Allocation concealment
Blinding

- Participants

- Investigators

- Outcome assessors
Intention-to-treat
Follow-up period
Loss to follow-up
ITT anlaysis
Number
Age
Sex (M)
Ethnicity (Caucasian)

FEV: %predicted (postBD*)

FEV:i/FVC (postBD*)
FEV: reversibility (%)*
Inclusion

Exclusion

Intervention

Donald A Mahler et al,, 2012

Concurrent use of indacaterol plus tiotropium in patients with COPD provides superior
bronchodilation compared with tiotropium alone: a randomised, double-blind comparison

Study 1: 186 centers in 14 countries

Double-blind tiotropium 18 x2g+Indacaterol 150 g once dalily vs, tiotropium 18 12g-+placebo

12-week study

An automated interactive voice response system and was stratified by COPD severity

Yes (An automated interactive voice response system)

The blinding of indacaterol and placebo continued until the study

Yes

Yes

Yes

Yes

12-week

29/572 for indacaterol +tiotropium, 37/570 for tiotropium +placebo group

Indacaterol +tiotropium Placebo +tiotropium

572 570

63.1+8.383 6284+ 898
63% 68%
77 8% 79.3%

486 (9.74) 486 (9.76)

470 (10.21) 472 (9.53)

16.3 (15.85) 16.5 (16.27)

- Aged =40 vyears
- A smoking history of =10 pack yrs

- A diagnosis of moderate-to-severe COPD (postbronchodilator 30 <FEV; <65, FEVi/FVC <0.7)

- A history of asthma
- History of exacerbation within the previous Bweeks
Indacaterol +tiotropium
Indacaterol 150 g once daily
Tiotropium, 18 g once daily

Placebo +tiotropium
tiotropium, 18 £g once daily

- ©




Result

Number 572 570
Differences between indacaterol + tio vs, tio +placebo
FEV: AUC 5 min~8 h
COPD severity - moderate 130 mL (90~160)
- severe 110 mL (80~140)
Smoking status - ex smoker 140 mL (110~170)
- current smoker 90 mL (50~120)
ICS use - non-users 140 mL (100~170)
- users 100 mL (70~140)
Trough FEV4
COPD severity - moderate 90 mL (60~120)
- severe 60 mL (80~90)
Smoking status - ex smoker 80 mL (60~110)
- current smoker 60 mL (20~90)
ICS use - non-users 90 mL (60~120)
- users 60 mL (30~90)
Patient reported symptoms and use of as-needed salbutamol
Change from baseline symptom score (full 24 h) —22 (0.21) —15 (0.21)
Change from baseline symptom score (day-time) —1.1(0.12) —08 (0.12)
Change from baseline symptom score (night-time) —1.0(0.12) —07 (0.12)
Change from baseline salbutamol use (puff/day) —2.1(0.17) —1.4(0.17)
Days during treatment with no salbutamol use (%) 38.7 (1.94) 336 (1.92)
Adverse events (%)
Cough 9.1 44
Muscle spasm 03 1.1
Plasma potassium <35 mmol/L 16 14
Systolic BP-high 0.7 04
QTc interval (absolute value) 18 26
*post-salbutamol for FEVy % and FEVi/FVC and pre/post salbutamol for reversibility
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Author/year publication Multicenter, Christine R Jenkins

Title Efficacy of salmeterol/fluticasone propionate by GOLD stage of COPD; analysis from the
randomized, placebo-controlled TORCH study
Country 42 countries including Australia, London, USA, and Denmark
Setting/Design Double-blind, placebo-controlled trial
Time frame 2 Year (September 2000 and the last in November 2002)
Randomization method Permuted blocks with stratification according to country and smoking status
Allocation concealment Yes
Blinding
- Participants Yes

® -



- Investigators

- Outcome assessors
Intention-to-treat
Follow-up period
Post bronchodilator FEV;

Number
Age
Sex(M)
Ethnicity
Inclusion

Exclusion

Intervention

Result (Stage 1I)
number
Withdrawal rate
Mortality
Moderate/severe
exacerbation rates
Adjusted mean FEV4
(after 3 years)
Rate of decline in FEV;
Health status (SQRQ)
Treatment interaction
Adverse events
Probability of Pneumonia

Yes
Yes
Yes
3-year period
Stage IV (<30%)

Stage Il (30% to <50%) Stage Il (50% to <80%)

+=>80% 28 Pts

937 3,017 2,156
642+78 65.4+81 649+87
83% 76% 72%

Male or female aged 40~80 yrs
Current or exsmokers with a smoking history of =10 pack yrs
FEV:<60% pred, <10% reversibility in predicted FEVs and a FEV4/FVC ratio <70%
An established history of COPD
Current diagnosis of asthma or respiratory disorders other than COPD
Chest radiograph indicating diagnosis other than COPD
Had a lung-volume reduction surgery and/or a lung transplant
Requirement for LTOT at start of study >12 h/day
Receiving long-term oral corticosteroid therapy
Serious, uncontrolled disease likely to interfere with the study and/or cause death within the
3-yr study period
Placebo group Salmeterol and Fluticasone

Salmeterol alone Fluticasone alone

placebo Salmeterol 50 #g  Fluticasone propionate, Salmeterol 50 «g plus

twice daily 500 g, twice daily Fluticasone propionate,
500 19, twice daily

535 522 537 562

35% 27% 32% 27%

114% 9.2% 9.9% 7.8%

0.82/year 0.71/year 0.68/year 0.57/year

1,522 1,589 1,568 1,623

—60 —40 —46 —44

-13 —15 —21 —37

470 (87%) 471 (89%) 481 (88%) 487 (86%)

106 9.4 128 153

Definition: Moderate/severe exacerbation is defined as one requiring treatment with systemic corticosteroids and/or antibiotics,

A severe exacerbation is an

exacerbation requiring hospitalization,
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Author, year publication
Title
Setting/Design

Time frame
Randomization method
Allocation concealment
Blinding

-Participants
-Investigators
-Outcome assessors
Intention-to-treat
Follow-up period
Loss to follow-up
ITT anlaysis
Number
Age
Sex(M)
Ethnicity
Inclusion

Exclusion
Intervention

Result
Number

Change from baseline of trough FEV,

TDI

OR of likelihood of achieving =1
Health status (SGRQ-C)

Total score
Symptoms score
Activity score
Impacts score

OR of likelihood of achieving >4
Mean change in rescue medication

COPD Exacerbations
Total withdrawal

Withdrawal due to treatment failure
Withdrawal due to adverse effects

Adverse effects
Serious adverse effects
All cause mortality

% patients with glucose >99 mmol/L

QTc >60 ms
Non-acute cough

Multicenter, 2010

Once-daily bronchodilators for COPD ; indacaterol versus Tiotropium

Double-blind indacaterol 150 or 300 1£g or placebo via single-dose dry powder inhaler or open
label tiotropium 18 x2g via HandiHaler

From 23 April 2007 to 23 August 2008

An automated interactive voice response system and was stratified by smoking status

Yes (An automated interactive voice response system)

The blinding of indacaterol and placebo continued until the study

Tiotropium; open label

Yes

Yes

Yes

Yes

26 week

23/18/21% in each group

Indacaterol 150 or 300 «g Tiotropium 18 12g

416/416 415
63.4+9.4/633+9.32 64+8.77
62.7% 64.8%

- Aged 40 years or older
- A smoking history of =20 pack yrs
- A diagnosis of moderate-to-severe COPD (30 <FEV; <80, FEV:/FVC<0.7)
- A history of asthma
Indacaterol (26 weeks)
150 or 300 «g

Tiotropium (26 weeks)
Tiotropium, 18 g once dalily

416/416 415
0.12+0.239/0.16=0.587L (26 weeks) 0.12+0236 L

1.0/1.18+ 0.87
216/2.85+ 1.69
—33/—24 —10
—40/—43 —13
—48/—31 —10
—23/—15 —02
1.75/1.38+ 1.156
—15/—16 —10

72 (17 3%)/76 (18.3%) 79 (19.0%)

95 (23%)/77 (18%) 89 (21%)
4 (1.0%)/9 (2.2%) 9 (2.2%)
30 (7.2%)/24 (5.8%) 17 (4.1%)
277 (66.6%)/273 (65.6%) 279 (67.2%)
35 (8.4%)/32 (7.7%) 34 (8.2%)
1 2
9.9/7 5% 75%
02/05% 0.2%
30 (7.2%)/30 (7.2%) 26 (6.3%)

Author, year publication
Title

Country

Setting/Design

® -

Multicenter, randomized, parallel-group, blinded, double-dummy study
Blined 12-week comparison of once-daily indacaterol and tiotropium in COPD

Randomized, parallel-group, blinded, double-dummy study



Randomization method
Allocation concealment
Blinding

- Participants

- Investigators

- Outcome assessors
Intention-to-treat
Follow-up period
Loss to follow-up

1:1 ratio and stratified by smoking status, The order of use of the inhaler was randomly assigned.

Yes

Yes

Yes

Yes

Yes

Yes

12 week

60 (7.5%)/61 (7.6%) in each group

[TT anlaysis Indacaterol 150 1£g Tiotropium 18 1£g
Number 794 799
Age 63.6+8.6 63.4+£8.29
Sex (M) 70% 67%
Ethnicity 95% Caucasian 95% Caucasian
Inclusion - Aged 40 years or older
- A smoking history of =10 pack yrs
- A diagnosis of moderate-to-severe COPD (30 <FEV; <80, FEV:/FVC<0.7)
Exclusion - A history of asthma
- Recent COPD exacerbation or respiratory infection
Intervention Indacaterol Tiotropium
150 g Tiotropium, 18 £g once daily
Result
Number 794 799
Change from baseline of trough FEV4 013 L (11.1%) 0.12 L (10.6%)
Change from baseline of TDI 201+0178 143+0.178
OR of likelihood of achieving =1 149 (95%Cl 1,19~1 85)
Health status (SGRQ-C)
Total score —51£12.06 —30+1164
OR of likelihood of achieving =4 143 (95%Cl 1,15~178)
Mean change in rescue medication —14 —0.85
COPD Exacerbations 85 (10.7%) 66 (8.3%)
Total withdrawal 60 (7.5%) 61 (7.6%)
Withdrawal due to treatment failure 1 (0.1%) 3 (0.4%)
Withdrawal due to adverse effects 31 (3.9%) 27 (3.4%)
Adverse effects 315 (39.7%) 297 (37.2%)
Serious adverse effects 28% 3.8%
All cause mortality 0 2
% patients with glucose >9.9 mmol/L 3.3% 2.6%
QTc >60 ms 2.9% 3.1%
Non-acute cough 37 (4.7%) 27 (3.4%)
2718 7-2; ICS/LABA vs tiotropium
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Author, year Welsh EJ, Cochrane Database of Systemic Review 2011
publication
Title Combination inhaled steroid and long-acting beta2-agnonist versus tiotropium for stable chronic

obstructive pulmonary disease
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Search method

N

Am

Type of studies
Type of participants
Type of intervention

Type of outcome
measures

Result

We identified trials using the Cochrane Airways Group Specialised Register of trials, which is derived
from systematic searches of bibliographic databases including the Cochrane Central Register of
Controlled Trials (CENTRAL), MEDLINE, EMBASE, CINAHL, AMED, and PsycINFO, and
handsearching of respiratory journals and meeting abstracts (see the Airways Group Module for
further details), All records in the Specialised Register coded as 'COPD' were searched using the
following terms: (tiotropium or spiriva) AND (((budesonide or fluticasone or beclomethasone or
mometasone or steroid* or corticosteroid®) and (formoterol or salmeterol or indacterol or (beta* and
agonist*))) or (symbicort or viani or seretide or advair or foster or fostair or inuvair or combination®)
The search was conducted in March 2010,

1,323 participants, 1 studies

To assess the relative effects of inhaled combination therapy and tiotropium on patients with COPD

We included only randomised controlled trials with a parallel group design comparing the interventions,
Studies were not excluded on the basis of blinding.

Populations with a diagnosis of chronic obstructive pulmonary disease, We only included studies
where an external set of criteria had been used to screen participants for this condition

1. Inhaled combination corticosteroid and long-acting beta2-agonist (such as fluticasone/salmeterol,

budesonide/formoterol, beclomethasone/formoterol),

2. Inhaled tiotropium bromide

Primary outcomes

1. Mortality (all cause)
2. Hospital admission
3. Exacerbations; all cause, requiring short courses of oral corticosteroids or antibiotics as defined
by agreed criteria
4. Pneumonia
Secondary outcomes
1, Quality of life (measured with a validated scale for COPD, e.g. St George's Respiratory
Questionnaire, Chronic Respiratory Disease Questionnaire)

. Symptoms

. Forced expiratory volume in one second (FEV4)

. Non-fatal serious adverse events

. Adverse events
6. Withdrawals

One large two year trial (INSPIRE) and two smaller, shorter trials (Dawber 2005; SCO40034) were
found, The results from these trials were not pooled, The number of withdrawals from each arm
of the INSPIRE trial was large and imbalanced and outcome data was not collected for patients
who withdrew, raising concerns about the reliability of data from this study.

In INSPIRE, there were more deaths on tiotropium than on fluticasone/saimeterol (Peto OR 0.55; 95%
Cl 0,33 to 0.93), This was a statistically significant difference, however the number of withdrawals
from each of the arms was eleven times larger than the observed number of deaths for participants
on fluticasone/salmeterol and seven times larger for participants on tiotropium, There were more
all cause hospital admissions in patents on fluticasone/salmeterol than those on tiotropium in
INSPIRE (Peto OR 1.32; 95% CI 1,04 to 1.67). There was no statistically significant difference in
hospital admissions due to exacerbations, the primary outcome of INSPIRE, There was no significant
difference in exacerbations in patients on fluticasone/salmeterol compared to tiotropium when
compared as either an odds ratio or a rate ratio (mean number of exacerbations per patient per
year), Exacerbations requiring treatment with oral corticosteroids were less frequent in patients on
fluticasone/salmeterol (Rate Ratio 0.81; 95% CI 0.67 to 0.99). Conversely exacerbations requiring
treatment with antibiotics were more frequent in patients treated with fluticasone/salmeterol (Rate
Ratio 1,19; 95% ClI 1,02 to 1.38). There were more cases of pneumonia in patients on
fluticasone/salmeterol than those on tiotropium (Peto OR 2,13; 95% ClI 1,33 to 3.40). Confidence
intervals for these outcomes do not reflect the additional uncertainty arising from unknown outcome
data for patients who withdrew,
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Comparison 1. Fluticasone/Salmeterol (FPS) versus Tiotropium (Tio)

No. of No. of
Outcome or subgroup title studies  participants Statistical method Effect size
1 Mortality (All-cause) 3 Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not selected
2 Hospital Admission 3 Peto Odds Ratio (Peto, Fixed, 95% CI) Torals not selected
2.1 Hospital admissions all 3 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.0 [0.0, 0.0]
cause
2.2 Hospital admissions 1 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.0 [0.0, 0.0]
resulting from exacerbations
3 Exacerbations (all cause): number 1 Odds Ratio (M-H, Fixed, 95% CI) Totals not selected
of patients experiencing one or
more exacerbations over two
years
4 Exacerbations (mean number of 1 Rate Ratio (Fixed, 95% CI) Totals not selected
exacerbations per patient per
year)
4.1 Exacerbations (all cause) 1 Rate Ratio (Fixed, 95% CI) 0.0 [0.0, 0.0]
4.2 Exacerbations requiring 1 Rate Ratio (Fixed, 95% CI) 0.0 [0.0, 0.0]
oral corticosteroids
4.3 Exacerbations requiring 1 Rate Ratio (Fixed, 95% CI) 0.0 [0.0, 0.0]
antibiotics
5 Pneumonia 3 Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not selected
6 Quality of Life 1 Mean Difference (Fixed, 95% CI) Tortals not selected
6.1 32 weeks 1 Mean Difference (Fixed, 95% CI) 0.0 [0.0, 0.0]
6.2 104 weeks 1 Mean Difference (Fixed, 95% CI) 0.0 [0.0, 0.0]
7 FEV (Litres) 3 Mean Difference (Fixed, 95% CI) Totals not selected
7.1 FEV at short time frame 3 Mean Difference (Fixed, 95% CI) 0.0 [0.0, 0.0]
(3 to 12 weeks)
7.2 FEV] at 2 years Mean Difference (Fixed, 95% CI) 0.0 [0.0, 0.0]
8 Serious Adverse Events Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not selected
(non-fatal)
9 Adverse Events 3 Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not selected
10 Wichdrawal 3 Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not selected
10.1 Total number of subjects 3 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.0 [0.0, 0.0]
withdrawn
10.2 Due to adverse events 3 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.0 [0.0, 0.0]
10.3 Due to lack of efficacy 3 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.0 [0.0, 0.0]
= {E 7-3 ; Indacaterol vs ICS/LABA
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Author, year Cope S, 2011

publication
Title

Search method

N
Research Design

Am

Comparative efficacy of indacaterol 150 ,2g and 300 1£g versus fixed-dose combinations of formoterol
+budesonide or saimeterol +fluticasone for the treatment of chronic obstructive pulmonary disease
—a network meta-analysis

A systematic literature search was performed using a predefined search strategy in MEDLINE® and
EMBASE®: studydocuments for indacaterol studies were provided by Novartis, Search terms
included a combination of free-text and thesaurus terms relevant to COPD, indacaterol, salmeterol,

formoterol, and RCTs,

10,211 participants, 15 RCT
The search strategy was initially performed for the period 1989 ~2009 and a supplementary search
was undertaken for the period 2009~2010 in order to capture the most recent literature,
To compare efficacy of indacaterol to that of fixed-dose combination (FDC) formoterol and budesonide
(FOR/BUD) and FDC salmeterol and fluticasone (SAL/FP) for the treatment of chronic obstructive
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pulmonary disease (COPD) based on the available randomized clinical trials (RCTs).

Type of studies RCTs
Type of participants ~ COPD patients =40 years of age with FEV4/FVC of <0.70 and FEV; percent predicted <80%
Exclusion Patients with asthma or other respiratory or pulmonary diseases and other clinically significant diseases

that may have affected treatment,
Type of intervention  Indacaterol 150 g or 300 «g, fixed dose combinations of FOR/BUD and SAL/FP.
Comparators included any of the interventions or placebo.

Type of outcome QOutcomes of interest included trough FEV; (reported predose values) at 12 weeks and 6 months,
measures SGRQ total score at 6 months, and TDI total score at 6 months,
Result Table | Study characteristics for each study included in the network meta-analysis
Source Trial type Location Duration Active treatments Examples of key Ethnicity*
Hanania et al'® RCT, DB, MC 76 centers; US 24 weeks SAUFP; Patients with asthma and ‘White: 91%-96%
501250 ug: BID significant medical disorders Black: 3%-5%
Asian/other: 2%-3%
Barnes et al'* RCT, DB, MC NR 13 weeks SAUFP; NR ‘White: 99%-100%
507500 ug; BID Asian: 0%—1%
Calverley etal'* RCT, DB, MC 196 centers; 25 countries. 52 weeks SAUFP; Patients with other respiratory NR
in Europe including Russia, Australia, 50/500 ug; BID disorders
New Zealand, Canada, South Africa
Calverley etal'* RCT, DB, MC 444 centers; 42 countries 3 years SAUFP; Patients with asthma, other United States: 23%
50/500 ug; BID respiratory disorders, or other Europe: 50%;
diagnosis that may interfere Asia: 12%13%
with treatment Other: 15%
Mahler etal™ RCT, DB.MC 65 centers; US 24 weeks SAUFP; Patients with asthma and/or ‘White: 92%-95%;
50/500 ug; BID significant medical disorders Black: 4%—6%
(emphysema: 74%-78%) Asian/other: 1%-2%
Zheng et al** RCT,DB, MC 12 centers: China 24 weeks SAUFP; Patients with other respiratory 100% Chinese
50/500 ug; BID disorders and/or significant
medical disorders
Calverley etal” RCT, DB, MC 109 centers; |5 countries 52 weeks FOR/BUD; Patients with history of asthma, NR
in Europe, Brazil, South Africa 9/320 ug; BID; seasonal allergic rhinitis prior
and Asia (China, Malaysia, Taiwan, the age of 40 years, relevant
and Thailand) cardiovascular disorders or
significant disorder
Rennard et al*® RCT, DB, DD, MC 237 centers: US and Mexico 52 weeks FOR/BUD; Patients with history of asthma, ‘White: 92.5%;
9/160 ug; BID; seasonal allergic rhinitis prior Black: 2.6%;
FOR/BUD; the age of 40 years, relevant Asian: 02%
9/320 pg; BID cardiovascular disorders or Other: 4.7%
other respiratory tract disorders.
Tashkin et af' RCT, DB, DD, MC 194 centers; US, Czech Republic, 26 weeks FOR/BUD; 9/160 pg; Patients with history of asthma, ‘White: 92%-93%
The Netherlands, Poland and BID; FOR/BUD; seasonal allergic rhinitis before Black: 2%-3%
South Africa 9/3200 ug; BID the age of 40 years, any relevant Asian: 0%-1%
‘cardiovascular disorders or Other: 4%6%
other respiratory tract disorder
Dahl et al* RCT, DB, DD, MC 240 centers: Europe and Russia, 52 weeks IND; 300 ug; OD Patients with concomitant Caucasian: 92%-94%
(82334 Argentina, Chile, Colombia, Ecuador, pulmonary disease, type | Black: 0%
Non-ICS Egypt. Israel, Peru, South Korea diabetes, a history of asthma, Asian: 2%
or significant condition* Other: 5%-6%
Donohu et al* RCT, PC, DB, DD, MC, 334 centers: Argentina, 26 weeks IND; 150 pg; OD; Patients with concomitant Caucasian: 79%-82%
(B23355)2 2 stage adaptive seamless Canada, Germany, India, IND; 300 pg; OD pulmonary disease, type | Black: 2%-3%
Non-ICS Italy, Korea, Spain, Sweden, diabetes, a history of asthma, Asian: 13%-19%
Turkey, Taiwan, US or significant condition® Other: 0%-1%
Kornmann et al” RCT, DB, DD, MC 142 centers 26 weeks. IND; 150 pg; OD Patients with concomitant ‘Caucasian: 75%—78%
(B2336)* pulmonary disease, type | Black: 0%
Non-ICS diabetes, a history of asthma, Asian: 16%—17%
or significant condition® Other: 7%-8%
Feldman et al RCT, DB, DD, MC 103 centers: US, Australia/ 12 weeks IND; 150 pg; OD Patients with a history of asthma Caucasian: 92%-93%
(B2346)= New Zealand, Belgium or any significant pulmonary Black: 5%—6%;
Non-ICS disease or cardiovascular Asian: 0.5%;
abnormality Other 2%:
B2333%2 RCT, DB, DD, MC Multiple centers; China and India 26 weeks. IND; 150 pg; OD; Patients with concomitant Caucasian: 4%5%;
Non-ICS IND; 300 pg; OD pulmonary disease, a history Asian: 95%
or asthma, type | diabetes, (Chinese 89%-90%)
or clinically significant condition®
BI302%2 RCT, DB, MC 73 centers; Japan, Taiwan, Korea, 12 weeks. IND; 150 pg; OD; Patients with concomitant Asian: 100%
Non-ICS India, Hong Kong, and Singapore IND; 300 pg; OD pulmonary disease, a history (Japanese: 43%—45%;
or asthma, type | diabetes, Chinese: 15-17%;
or clinically significant condition* Korean: 28%-30%)

Table 2 Key baseline patient characteristics for each study included in network meta-analysis

Source Treatment Randomizedno.  %male  Meanage  %current  %severeor  FEV, FVC BDI SGRQ
smokers very severe
Hanania et al’® Placebo 185 68% 65 47% 75% 129043  NR 5.7 (NR) CRDQ =848
SALIFP 501250 178 61% 63 43% 79% 125(040)  NR 6.1 (NR) CRDQ=84.1
Barnes etal'* Placebo 7 74% 64 59% 19% 168(047)  NR NR NR
SALFP 50/500 67 8% 65 63% 33% 167 (044  NR NR NR
Calverley etal’* Placebo 361 75% 6 47% 66% 127(047)  250(080)  NR 47.1 (165)
SALFP 50/500 358 75% 6 52% 64% 131(053)  254(084)  NR 471 (157)
Calverley etal'* Placebo 1545 76% 65 3% 68% 112(040)  NR NR 490 (174)
SAL/FP 50/500 1546 75% 65 4% 8% 112(040)  NR NR 489 (17.4)
Mahler etal”® Placebo 181 75% 64 54% 7% 132(NR)  NR 5.6 (NR) CRDQ =862
SALIFP 50/500 165 6% 62 46% 7% 127(NR)  NR 62 (NR) CRDQ=87.1
Zheng et ak Placebo 148 8% 67 2% 60% 103 (NR)  NR NR 445 (NR)
SAUFP 50/500 297 91% 66 2% 60% 106(NR)  NR NR 448 (NR)
Calverley et al”” Placebo 256 75% 65 30% 9% 098(033)  NR NR 480 (18.0)
FORBUD 9320 254 78% 64 3% 92% 098(033)  NR NR 480 (19.0)
Rennard et al*® Placebo 481 65% 63 44% 81% 110(040)  NR BCSS:21 547 (161)
FORBUD 9/160 494 63% 64 % 83% 100(040)  NR BCSS:22  557(167)
FORBUD 9320 494 62% 6 39% 83% 100(040)  NR BCSS:22  546(174)
Tashkin et af" Placebo 300 69% 63 40% 76% 108(038)  NR BCSS: 20 556(17.0)
FORBUD 9/160 281 64% 64 45% 8% 104(040)  NR BCSS:20  555(163)
FORBUD 9320 277 68% 63 4% 82% 104(042)  NR BCSS:21  565(158)
B2334% nonICS”  Placebo 180 83% 64 46% 38% 140(050)  277(081) 67 (23) 434 (175)
IND 300 165 82% 64 46% 44% 132(042)  272(075)  65(0) 463 (17.5)
B23355; non-ICS®  Placebo 26 60% 63 47% % 139051) 260079  65Q4) 467 (17.5)
IND 150 240 65% 62 52% 33% 143(053)  265(078) 69 (24) 432(19.)

IND 300 21 66% 63 50% 34% 141(054)  272(084)  67(23) 440 (187)




B2336; non-ICS* Placebo 187 81% 65 44% 39% 137(050)  260(078) 67 (20) 425 (183)

IND 150 173 74% 63 51% 38% 136(052)  256(088) 69 (20) 421(193)
B2346; non-ICS* Placebo 125 55% 64 55% 34% 137(058)  NR NR 480 (173)
IND 150 144 s1% 6 58% 40% 135(060)  NR NR 492 (202)
B2333: non-ICS*  Placebo n 94% 64 7% 53% 115(039)  268(067)  65(2) 419 (196)
IND 150 116 94% 65 7% 50% LI1037)  264(060)  64(23) 418 (18.1)
IND 300 n 97% 65 25% 46% 116(037)  270(064) 67 (1) 422 (169)
BI3027 non-ICS*  Placebo 76 94% 67 7% 35% 120(041)  267(071)  74Q5) 386 (17.7)
IND 150 85 9% 67 34% 31% 131045  270(066)  75(1) 37.8(183)
IND 300 87 97% 67 36% 33% 122(041) 261 (068)  78(24) 355 (162)

Table § Results of network meta-analysis; Indacaterol 150 jug versus alternatives without covariates

Trough FEV, L at 12 weeks Trough FEV, L at 6 months SGRQ total score at 6 months TDI total score at 6 months
Difference Prob of IND Difference Prob of IND Difference Prob of IND Difference Prob of IND 150
in CFB (95% Crl) 150 being better  in CFB (95% Crl) 150 beingbetter  in CFB (95% Crl) 150 being better  (95% Crl) being better

All studies

SALFP 0.03 (0.00, 0.06) 9% 0.01 (-0.04, 0.05) 61% 216 (496,095  92% 069 (-1.38,001) 3%

50/500ug

SAL/FP 002 (-0.04, 0.08) % 0.00 (-0.07, 0.07) 51% NR NR 021 (-0.57,099) 70%

501250 ug

FORBUD  0.09 (0.06,0.11) >99% 0.08 (0.05,0.12) >99% ~039(-369,29)  60% NR NR

9/320 ug

FORBUD 0.1 (0.08,0.13) >99% 0.10 (0.06,0.14) >99% —148 (-551,261)  78% NR NR

9/160 g

Al studies excluding 3 Asian studies

SALFP 0.04 (0.01, 0.08) 9% 0.02 (-0.02, 0.07) 82% 345 (-664,-039)  98% 060 (-1.34,0.14) 6%

50/500 ug

SALFP 0.03 (-004, 0.09) 80% 0.01 (-0.06, 0.08) 6% NR NR 030 (-051, LTy 76%

50/250 ug

FORBUD 0.1 (0.06, 0.13) >99% 0.10 (0.05,0.14) >99% 086 (-420,241) 1% NR NR

9320 g

FORBUD .12 (0.08,0.15) >99% 0.11 (007,0.16) >99% ~192(-588,200)  85% NR NR

9160 g

Abbreviations: CFB, change from baseline; Crl, 95% credibilty interval; FEV, forced expiratory volume in | second; FOR/BUD, fixed-dose formoterol and budesonide; IND, indacaterol; NR, nof reported; Prob, probability; SALIFP,
fixed-dose salmeterol and fluticasone proprionate; SGRQ, St. George's Respiratory Questionnaire; TDI, Transition Dyspnea Index.

Table 6 Results of network meta-analysis: indacaterol 300 Lig versus alternatives without covariates

Trough FEV, Lat 12 weeks Trough FEV, L at 6 months SGRQ total score at 6 months TDI total score at 6 months
Difference Prob of IND Difference Prob of IND Difference Prob of IND Difference Prob of IND 300
inCFB (95%Crl) 300 being better in CFB (95% Crl) 300 being better  in CFB (95% Crl) 300 being better  (95% Crl) being better

All studies

SALIFP 0.03 (0.00, 0.06) 9% 001 (-0.04,0.05) 62% -074(-356,228) 0% -051 ¢-121,019) 8%

50/50002

SALIFP 0,02 (~0.05, 0.08) 70% 0,00 (-0.07,0.07) 52% NR NR 039(-039,1.17)  84%

507250 ug

FORBUD  0.08 (006, 0.11) >99% 008 (0.05, 0.12) =99% 1.02 (-230, 428) 2% NR NR

9/320 g

FORBUD 0.0 (008, 0.13) >99% 010 (0.06,0.14) =99% -006 (4.12,396)  51% NR NR

9/160 g

Al studies excluding 3 Asian studies

SALFP 0,03 (-0.01,0.07) 95% 002 (-003,0.06) 76% ~176(-499,126) 8% ~045(-1.18,029)  12%

50/500 ug

SALIFP 0.02 (-0.05, 0.08) 0% 001 (-0.06, 0.08) 61% NR NR 046 (-0.35,127)  86%

50250 ug

FOR/BUD 0.09 (0.05,0.12) >99% 0.09 (0.05, 0.13) =99% 081 (-2.50, 4.05) 30% NR NR

9320 g

FORBUD 0.1 (007, 0.14) >99% 0.1 (0.06,0.15) =99% 023 (-421,360)  55% NR NR

9/160 pg

Abbreviations: CFB, (hmge from basline Cr, 95 credbity nteval; 2V, forced expiraory volume in | second: FOR/BUD, fxed-dose formoterol and bucdesonid; IC5, naled coticosterids IND, indacaterl N no reportec
Prob, SGRQ, St. George's Respiratory Questionnaire; TDI, Transition Dyspnea Index.
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LABA +ICS + LAMA vs LABA + ICS (DRUG 6A)

Ref ID:
2532 and
2535
Reference | Study type/ Number | Patient characteristics Intervention Comparison Length | Outcome Source
Quality of of measures of
patients follow- funding
up
Boehringer | Subgroup tiotropium | Inclusion: UPLIFT RCT: people 2 | Tiotropium (18 Placebo + 4years | Primary outcome: Boehringer
Ingelheim | analysis of + 40 years old with COPD microgram once baseline LABA decline in post
Ltd. UPLIFT RCT baseline diagnosis; smoking history of = 10 | daily) via N= 346 bronchodilator
additional LABA pack years: post bronchodilator HandiHaler plus FEV1 from day 30
UPLIFT Double blind; versus FEV < 70% predicted and FEV; < | baseline LABA (steady state)
data. not true ITT; placebo + | 70% of FVC N=332
2009 Ref | unclear baseline Tiotropium (18 placeba + Secondary
1D: 2532 allocation LABA Exclusion: history of asthma; microgram once baseline ICS + outcomes:
concealment; respiratory tract infection, COPD daily) via baseline LABA
Boehringer | drapouts in N =678 exacerbation or respiratory HandiHaler + N=1462 SGRQ
Ingelheim | each subgroup infection within a month of baseline ICS +
Ltd. Draft not given tiotropium | screening, history of pulmonary baseline LABA COPD
manuscript + resection; use of supplemental exacerbation
providing DRUG 5a) baseline | oxygen > 12 h/day; significant N= 1464 Procedure: (defined as an
analysis of | tiotropium + ICS + disease other than COPD Patients increase in or new
the baseline LABA | baseline randomised to onset of more than
UPLIFT versus placebo | LABA Baseline characteristics: similar placeba or one respiratory
group of + baseline versus between groups — see below tiotropium. symptom: cough,
patients LABA placebo + Patients sputum, purulence,
who did baseline permitted to wheezing,
and did Drop outs: ICS + continue their dyspnoea — lasting
not take Not stated baseline baseline 3 or more days
any LABA respiratory requiring
regular DRUG 6a) medications antibiotics and/or
respiratory | tiotropium + N= 2926 (other than systemic steroid)
medication | baseline ICS + inhaled
at the start | baseline LABA antichalinergics). Number
of the trial. | versus placebo This subgroup hospitalisations for
2009: Ref | + baseline ICS analysis COPD
1D: 2535 + baseline compares
LABA tiotropium with Mortality (not
placebo on a reported here)
background of
Drop outs: LABA (LABA
Not stated continued as it
was baseline
Multicentre treatment). This
subgroup
analysis also
compares

tiotropium with
placebo on a
background of
ICS + LABA
(LABA +ICS
continued as
they were
treatments in
patients at
baseline)
Patients
received
salbutamol for
symptom relief.
Patients
monitored at
baseline, 1
month, 3
months, and
then every 3
months
throughout the 4
year treatment
period.




BASELINE CHARACTERISTICS DRUG 6a): placebo + baseline ICS + baseline LABA Versus tiotropium + baseline ICS + baseline LABA

Placebo + LABA + ICS (at Tiotropium + LABA +ICS (at
baseline) baseline)
N 1462 1464
% male 727 74.0
GOLD stage | (%) 0.1 0.1
GOLD stage Il (%) 40.9 42.8
GOLD stage 111 (%) 472 454
GOLD stage IV (%) 10.1 9.9
GOLD stage - missing (%) 1.7 1.8
Mean age (years) 64.62 64.78
Smoking (mean; pack years) 46.88 47 84
Mean COPD duration (years) 10.12 10.29
Mean post bronchodilator FEV1 | 1.277 1.289
(litres)
Range post bronchodilator 0.38-2.73 0.37-2.65
FEV1 (litres)
% mean post bronchodilator 46.217 46.608
predicted FEV1 (litres)
Mean SGRQ score 46.97 46.58

Comparison: Tiotropium + baseline ICS + baseline LABA vs placebo + baseline ICS + baseline LABA (Drug 6a)

Tiotropium +

baseline LABA +

outcome Mean FEV1 Mean FEV1 (SE) Effect Size (triple therapy versus
(SE) placebo + dual therapy) (95% CI)
Tiotropium + baseline LABA +
baseline LABA | baseline ICS
+ baseline ICS
Primary outcome: mean post bronchodilator FEV1 (at | 1.36 (0.01) 1.30 (0.01) TMD 0.060 (0.042, 0.077), p <0.0001
1 year- measured in liters) N=1210 N=1129
Primary outcome: mean post bronchodilator FEV1 (at | 1.24 (0.01) 1.18 (0.01) TMD 0053 L (0.030, 0.076), p<0.0001
4 years- measured in liters) N=858 N=752
outcome Mean SGRQ Mean SGRQ Effect Size (triple therapy versus
(SE) (SE) placebo + dual therapy) (95% CI)

baseline LABA | baseline ICS
+ baseline ICS

mean total SGRQ score at 1 year 41.00 (0.34) 4375 (0.36) ™MD -2.751 (-3.725,-1.778),
N=1193 N=1101 p<0.0001

mean total SGRQ score at 4 years 44 65 (0.47) 46.58 (0.50) "MD =-1.032 (-3.284, -0.579),
N=854 N=750 p=0.0052

outcome Tiotropium + placebo + Effect Size (triple therapy versus
baseline LABA | baseline LABA + | dual therapy) (95% Cl)
+ baseline ICS | baseline ICS

Number of patients with COPD exacerbations 1052/1464 1066/1462 “HR 0.86 (0.79, 0.93), p=0.0003

Mean COPD exacerbations per patient year (SE) 0.85(0.03) 1.00 (0.03) "Rate ratio 0.85 (0.78,0.92),

p<0.0001

Number of patients with COPD exacerbation requiring | 398/1464 442/1462 SHR0.80 (0.70, 0.92), p=0.0015

hospitalisation

Mean hospitalisations for COPD exacerbations per 0.16 (0.01) 0.18(0.01) ¥ Rate ratio 0.89 (0.75, 1.07).

patient year (SE) p=0.2212

All-cause Mortality (adjudicated on-treatment and vital | 205/1464 220/1462 THR 0.91 (0.76, 1.11), p=0.3548

status mortality with censoring at 1470 days)
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Author, year publication
Title

Jung KS, 2012

plus salmeterol/fluticasone propionate compared with tiottropium alone in COPD patients

Country

1 country, 30 academic hospital-based pulmonary clinics in Korea

A randomized, open label, multicenter, phase 4 study for the comparison of efficacy of tiotropium

- ®




Setting/Design
Time frame
Randomization method
Allocation concealment
Blinding

- Participants

- Investigators

- Outcome assessors
Intention-to-treat
Follow-up period
Loss to follow-up
ITT anlaysis
Number
Age
Sex (M)
Ethnicity
Inclusion

Exclusion

Results

Number
Adjusted change FEV*
Health status (SGRQ-C)
Total score
Exacerbations
All exacerbations

Randomized, open label, multicenter two-arm parallel and phase 4 study
April 2009 and the last in March 2010
1:1 ratio through central allocation with variable blocks of 4 or 6

Yes

No

No

Yes

Yes

24 week

13% in each group

Tiotropium +placebo Tiotropium -+ Fluticasone-Salmeterol
232 223
67.8+6.4 67.0+71

98.7% 97 3%
Asian Asian

- Male of female aged 40~80 yrs
- Current or exsmokers with a smoking history of =10 pack yrs
- FEV1<65% pred, in post-bronchodilator FEVs and a FEV4/FVC ratio <70%
- An established history of COPD
- A history of physician-diagnosed asthma or a respiratory disorders other than COPD which
is clinically significant such as diffuse bilateral bronchiectasis
- The presence of an uncontrollable, and serious disease that may affect conduct of the study,
such as chronic congestive heart failure or severe renal impairment
- Use of systemic corticosteroids or immunosuppressant within 4 weeks prior to study entry
- The presence of any malignant diseases
- A history of severe glaucoma, urinary tract obstruction
- A history of previous lung volume reduction surgery
- Women who were pregnant or lactating
- Known hypersensitivity or intolerance to tiotropium, or fluticasone-salmeterol.
Tiotropium +placebo Tiotropium +Fluticasone-Salmeterol
tiotropium, 18 1£g once daily tiotropium, 18 .£g once daily, plus
fluticasone-salmeterol (Seretide [GlaxoSmithKling]),
250/50 r.g/puff, 1 puff twice daily.
232 223
0.038 L/24 weeks 0.090 L /24 weeks

—-15 —6.6

20.3% 17.5%

Author, year publication
Title

Country
Setting/Design
Time frame
Randomization method
Allocation concealment
Blinding

- Participants

- Investigators

- Outcome assessors

® -

Aaron SD, 2007

Tiotropium in combination with Placebo, Salmeterol, or Fluticasone-Salmeterol for Treatment of
Chronic Obstructive Pulmonary Disease

1 country, 27 academic and community medical centers in Canada

A randomized, double-blind, placebo-controlled trial

From October 2003 to January 2006

Central allocation of a randomization schedule

Yes

Yes
Yes
Yes



Intention-to-treat Yes

Follow-up period 52 week

Loss to follow-up 39%

[TT anlaysis Tiotropium+placebo Tiotropium+Salmeterol  Tiotropium +Fluticasone-Salmeterol
Number 156 148 145

Age 68.1+89 676+82 675+89

Sex (M) 53.8% 57 4% 57 9%

Ethnicity (White) 97.4% 98.0% 99.3%

Inclusion - At least 1 exacerbation of COPD that required treatment with systemic steroids or antibiotics

within the 1 year before randomization

- Age older than 35 years

- A smoking history of =10 pack yrs

- FEV1<65% pred, in post-bronchodilator FEV; and a FEV/FVC ratio <70%

Exclusion - A history of physician-diagnosed asthma before 40 years of age

- Those with a history of physician-diagnosed chronic congestive heart failure with known
persistent severe left ventricular dysfunction

- Use of systemic corticosteroids

- Known hypersensitivity or intolerance to tiotropium, salmeterol or fluticasone-salmeterol

- A history of severe glaucoma or severe urinary tract obstruction

- A history of previous lung transplantation or lung volume reduction surgery

- A history of diffuse bilateral bronchiectsis

- Women who were pregnant or lactating

Results Tiotropium +placebo Tiotropium + Fluticasone-Salmeterol
tiotropium, 18 12g once dally, tiotropium, 18 g once dalily, plus
plus placebo inhaler, 2 fluticasone-salmeterol (Advair
puffs twice daily [GlaxoSmithKline]), 250/25 1 g/puff, 2
puffs twice daily,
Number 156 145
Adjusted change FEV+* 0027 L 0,086 L
Health status (SGRQ-C)
Total score —45 —86
Exacerbations
All exacerbations 98 (62.8%) 87 (60.0%)
Hospitalizations 49 26
for acute exacerbations 0.53 (0.33 to 0.86)
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Author, year publication Donald A Mahler et al,, 2012

Title Concurrent use of indacaterol plus tiotropium in patients with COPD provides superior

bronchodilation compared with tiotropium alone: a randomised, double-blind comparison

Country Study 1: 186 centers in 14 countries

Setting/Design Double-blind tiotropium 18 x2g+Indacaterol 150 g once dalily vs, tiotropium 18 12g-+placebo

Time frame 12-week study

Randomization method An automated interactive voice response system and was stratified by COPD severity

Allocation concealment Yes (An automated interactive voice response system)

Blinding The blinding of indacaterol and placebo continued until the study

- Participants Yes

-



- Investigators Yes
- Outcome assessors Yes

Intention-to-treat Yes

Follow-up period 12-week

Loss to follow-up 39/570 for indacaterol +tiotropium, 35/561 for tiotropium +placebo group
ITT anlaysis Indacaterol +tiotropium Placebo +tiotropium
Number 570 561
Age 64.0+9.07 63.4+9.22
Sex (M) 70% 67%
Ethnicity (Caucasian) 782 76.8
FEV: %predicted (postBD)* 483 (9.70) 489 (11.46)
FEV4/FVC (postBD)* 464 (9.74) 458 (10.00)
FEV; reversibility (%)* 16.5 (14.48) 173 (17.13)
Inclusion - Aged =40 vyears

- A smoking history of =10 pack yrs
- A diagnosis of moderate-to-severe COPD (postbronchodilator 30 <FEV; <65, FEVi/FVC <0.7)

Exclusion - A history of asthma
- History of exacerbation within the previous 6 weeks
Intervention Indacaterol +tiotropium Placebo +tiotropium
Indacaterol 150 g once daily Tiotropium, 18 g once daily
Tiotropium, 18 g once daily
Result
Number 570 561

Differences between indacaterol +tio vs, tio+placebo
FEVy AUC 5 min~8 h

COPD severity - moderate 120 mL (90~160)
- severe 130 mL (100~160)

Smoking status - ex smoker 120 mL (90~150)
- current smoker 130 mL (100~170)

ICS use - non-users 120 mL (90~160)
- users 130 mL (100~160)

Trough FEV4

COPD severity - moderate 90 mL (50~130)
- severe 70 mL (80~110)

Smoking status - ex smoker 70 mL (40~110)
- current smoker 80 mL (40~130)

ICS use - non-users 70 mL (80~110)
- users 80 mL (50~120)

Patient reported symptoms and use of as-needed salbutamol

Change from baseline symptom score (full 24 h) —2.1(0.20) —16 (0.21)

Change from baseline symptom score (day-time) —1.2 (0.10) —0.9 (0.10)

Change from baseline symptom score (night-time) —1.0 (0.10) —0.8 (0.10)

Change from baseline salbutamol use (puff/day) —25 (0.17) —13(0.17)

Days during treatment with no salbutamol use (%) 432 (191) 342 (193)

Adverse events (%)

Cough 104 37
Muscle spasm 23 0
Plasma potassium <35 mmol/L 23 2.1
Systolic BP-high 23 05
QTc interval (absolute value) 32 29

Author, year publication Donald A Mahler et al, 2012
Title Concurrent use of indacaterol plus tiotropium in patients with COPD provides superior ompared

® -




with tiotropium alone: a randomised, double-blind comparison

Country Study 1: 186 centers in 14 countries
Setting/Design Double-blind tiotropium 18 12g+Indacaterol 150 g once daily vs, tiotropium 18 xg+placebo
Time frame 12-week study

Randomization method
Allocation concealment

An automated interactive voice response system and was stratified by COPD severity
Yes (An automated interactive voice response system)

Blinding The blinding of indacaterol and placebo continued until the study
- Participants Yes
- Investigators Yes
- Outcome assessors Yes

Intention-to-treat Yes

12-week
29/572 for indacaterol +tiotropium, 37/570 for tiotropium-+placebo group

Follow-up period
Loss to follow-up

ITT anlaysis Indacaterol +tiotropium Placebo +tiotropium
Number 572 570

Age 63.1+8.83 62.84+898
Sex (M) 63% 68%
Ethnicity (Caucasian) 77 8% 79.3%

FEV: %predicted (postBD*) 486 (9.74) 48,6 (9.76)
FEV4/FVC (postBD*) 470 (10.21) 472 (9.53)
FEV; reversibility (%)* 16.3 (15.85) 16.5 (16.27)

Inclusion - Aged =40 years
- A smoking history of >10 pack yrs

- A diagnosis of moderate-to-severe COPD (postbronchodilator 30 <FEV; <65, FEV:/FVC<0.7)

Exclusion - A history of asthma
- History of exacerbation within the previous 6 weeks
Intervention Indacaterol -tiotropium Placebo -+tiotropium
Indacaterol 150 g once daily tiotropium, 18 £g once daily
Tiotropium, 18 1£g once daily
Result
Number 572 570

Differences between indacaterol +tio vs, tio+placebo
FEV: AUC 5 min~8 h
COPD severity - moderate
- severe
Smoking status - ex smoker
- current smoker
ICS use - non-users

130 mL (90~160)
110 mL (80~140)
140 mL (110~170)
90 mL (50~120)
140 mL (100~170)

(

- users 100 mL (70~140)
Trough FEV4
COPD severity - moderate 90 mL (60~120)
- severe 60 mL (30~90)

Smoking status - ex smoker
- current smoker
ICS use - non-users

(

(
80 mL (60~110)
60 mL (20~90)
90 mL (60~120)

(

- users 60 mL (30~90)

Patient reported symptoms and use of as-needed salbutamol

Change from baseline symptom score (full 24 h) —22 (021) —15(021)
Change from baseline symptom score (day-time) —1.1(0.12) —0.8 (0.12)
Change from baseline symptom score (night-time) —1.0(0.12) —07 (0.12)
Change from baseline salbutamol use (puff/day) —21(0.17) —1.4 (017)
Days during treatment with no salbutamol use (%) 38.7 (1.94) 336 (1.92)
Adverse events (%)

Cough 9.1 44




Muscle spasm 03 11
Plasma potassium <35 mmol/L 16 14
Systolic BP-high 0.7 04
QTc interval (absolute value) 18 26

*post-salbutamol for FEVy % and FEV+/FVC and pre/post salbutamol for reversibility
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Author, year
publication

Title

Search methods

N

Aim

Type of studies
Type of participants

Exclusion
Type of intervention

Type of outcome
measures

Results

@ -

Walters JAE, Cochrane Database of Systemic Review 2009

Oral corticosteroids for stable chronic obstructive pulmonary disease

A search of the Cochrane Airways Group Specialised Register of COPD trials was carried out using
the terms: glucocorticoid* or hydroxycorticosteroid* or hydroxysteroid* or anti-inflammator* or "anti
inflammator*" or steroid* or corticosteroid* or prednisone or prednisolone or methylprednisolone or
dexamethasone or cortisone or hydrocortisone* or medrol or solumedrol or solu-medrol

A additonal search of MEDLINE was carried out using the terms: (COPD OR emphysema OR COAD
OR chronic obstructive pulmonary disease OR chronic obstructive airways disease OR chronic
bronchitis) AND ("adrenal cortex hormone™ OR steroid* OR glucocorticoid* OR corticosteroid® OR
betamethasone OR cortisone OR dexamethasone OR hydrocortisone OR prednisolone OR
prednisone OR methylprednisolone OR methylprednisone OR triamcinolone OR
hydroxycorticosteroid* OR anti-inflammator* OR "anti inflammator*").

24 RCT studies

To assess the effects of oral corticosteroids on the health status of patients with stable COPD
Randomised, placebo controlled prospective studies, single or double blind, parallel group or crossover
In adults with stable COPD, post-bronchodilator FEV;<80% predicted and FEV:i/FVC<0.7 and a
history of smoking

Known asthmatics

Oral steroid vs placebo

Corticosteroid administered orally on a daily or alternate-day regimen for a minimum duration of one
week

1st outcome; changes in FEV4, and Health related QOL

2nd outcome

Proportion of patients who are responders to therapy

Acute exacerbation of COPD

Symptom severity

Functional capacity

Adverse effects of medications

QOutcome analysis was stratified into short-term use (steroid for less than 6 weeks) and long-term
use (steroid for 6 weeks or more), low dose or high dose oral steroid use, concomitant inhaled
corticosteroid use and severity of disease

No evidence to support the long-term use of oral steroids at doses less than 10~15 mg prednisolone
though some evidence that high (=30 mg prednisolone) improve lung function over a short period,
Potentially harmful adverse effects e.g. diabetes, hypertension, osteoporosis would prevent
recommending long-term use at these high doses in most patients,



Compa.rison 1. Oral steroid versus plﬂcel)or short term <= 3 weeks

No. of No. of

Qutcome or subgroup title studies  participants Statistical method Effect size
1 FEVI (ml) all studies 14 687 WMD (Fixed, 95% CI) 53.30 [22.21, B4.39]
1.1 High dose oral steroid 13 667 WMD (Fixed, 95% CI) 54.19 [22.96, 85.43]
1.2 Low dose oral steroid 1 20 WMD (Fixed, 95% CI) -40.0 [-359.99, 279.
99]
2 FEV1 (ml)- sub-group results 1 WMD (Fixed, 95% CI) 50.39 [-0.60, 101.
38)
2.1 Lowest baseline sputum 1 WMD (Fixed, 95% CI) -5.0 [-83.40, 73.40]
eosinophil count tertile
2.2 Middle baseline sputum 1 WMD (Fixed, 95% CI) 55.0 [-23.40, 133.
eosinophil count tertile 40]
2.3 Highest baseline sputum 1 WMD (Fixed, 95% CI) 190.0 [60.00, 320,
eosinophil count tertile 00]
3 = 20% response to treatment in 10 OR (Fixed, 95% CI) 271 [1.84, 4.01]
FEV1
3.1 High dose oral steroid 10 OR (Fixed. 95% CI) 271 [1.84, 4.01]
4 Qualiry of life- overall score 1 WMD (Fixed, 95% CI) 0.32 [0.17, 0.47]
4.1 High dose oral steroids 1 WMD (Fixed, 95% CI) 0.32 [0.17, 0.47]
5 Quality of life- dyspnoea score 3 WMD (Fixed, 95% CI) 0.30 [-0.07, 0.67]
(CRQ)
5.1 High dose oral steroids 1 WMD (Fixed, 95% CI) 0.42 [-0.02, 0.86]
(no ICS)
5.2 Concurrent ICS use with 2 WMD (Fixed, 95% CI) 0.01 [-0.66, 0.68]
high dose OS
6 Quality of life- farigue score 3 WMD (Fixed, 95% CI) 0.33 [0.12, 0.54]
(CRQ)
6.1 High dose oral steroids 1 WMD (Fixed, 95% CI) 0.36 [0.14, 0.58]
(no ICS)
6.2 Concurrent 1CS use with 2 WMD (Fixed, 95% CI) 0.06 [-0.61, 0.72]
high dose 08
7 Quality of life- emotional 3 WMD (Fixed, 95% CI) 0.21 [0.06, 0.37]
function score (CRQ)
7.1 High dose oral steroids 1 WMD (Fixed, 95% CI) 0.13 [-0.03, 0.29]
(no ICS)
7.2 Concurrent ICS use with 2 WMD (Fixed, 95% CI) 1.60 [0.93, 2.26]
high dose 08
8 Quality of life- mastery score 3 WMD (Fixed, 95% CI) 0.17 [-0.02, 0.36]
(CRQ)
8.1 High dose oral steroids 1 WMD (Fixed, 95% CI) 0.23 [0.03, 0.43]
(no ICS)
8.2 Concurrent 1CS use with 2 WMD (Fixed, 95% CI) -0.28 [-0.82, 0.27]

high dose OS
9 Quality of life- dyspnoea score
(CRQ) by cosinophil tertile

WMD (Random, 95% CI)

0.42 (-0.02, 0.86]

9.1 Lowest baseline sputum 1 WMD (Random, 95% CI) 0.15 [-0.05, 0.35]
cosinophil count

9.2 Middle baseline sputum 1 WMD (Random, 95% CI) 0.27 [-0.11, 0.65]
eosinophil count

9.3 Highest baseline sputum 1 WMD (Random, 95% CI) 0.93 [0.51, 1.35]

cosinophil count
10 Quality of life- fatigue score
(CRQ) by eosinophil tertile

WMD (Fixed, 95% CI)

0.36 [0.14, 0.58]

10.1 Lowest baseline sputum 1 WMD (Fixed, 95% CI) 0.09 [-0.28, 0.46]
cosinophil count
10.2 Middle baseline sputum 1 WMD (Fixed, 95% CI) 0.42 [-0.00, 0.84)]

cosinophil count
10.3 Highest baseline sputum
cosinophil count
11 Quality of life- emotional
function score (CRQ) by

cosinophil tertile

WMD (Fixed, 95% CI)

WMD (Fixed, 95% CI)

0.56 [0.21, 0.91]

0.13 [-0.03, 0.29]

11.1 Lowest baseline sputum 1 WMD (Fixed, 95% CI) 0.08 [-0.18, 0.34]
cosinophil count
11.2 Middle baseline sputum 1 WMD (Fixed, 95% CI) 0.12 [-0.15, 0.39]

cosinophil count
11.3 Highest baseline sputum
cosinophil count

WMD (Fixed, 95% CI)

0.19 [-0.11, 0.49]




12 Quality of life- mastery score
(CRQ) by cosinophil tertile
12.1 Lowest baseline sputum
cosinophil count
12.2 Middle baseline sputum
cosinophil count
12.3 Highest baseline sputum
cosinophil count
13 Change in dyspnoea score
13.1 High dose oral steroid
+ICSvICS
14 Change in exertional dyspnoea
score
14.1 High dose oral steroid
+ICS
15 Symptom score- cough
15.1 High dose oral
steroid+ICS
16 Symptom score- wheeze
16.1 High dose oral steroid
17 Symptom score- sputum
17.1 High dose oral steroid
18 Symptom score- activities of
daily living
18.1 High dose oral steroid
19 % decrease in symptom score:
dyspnoea
19.1 Lowest baseline sputum
eosinophil count
19.2 Middle baseline sputum
ensinophil count
19.3 Highest baseline sputum
eosinophil count
20 % decrease in symptom score:
cough
20.1 Lowest baseline sputum
eosinophil count
20.2 Middle baseline sputum
eosinophil count
20.3 Highest baseline sputum
ensinophil count
21 % decrease in symptom score:
wheeze
21.1 Lowest baseline sputum
ensinophil count
21.2 Middle baseline sputum
cosinophil count
21.3 Highest baseline sputum
ensinophil count
22 % decrease in symptom score:
sputum
22.1 Lowest baseline sputum
ensinophil count
22.2 Middle baseline sputum
ensinophil count
22.3 Highest baseline sputum
eosinophil count
23 =20% improvement in
well-being (VAS)
23.1 High dose oral steroid
24 Functional capacity (Walking
distance)
24.1 High dose oral steroid
25 Functional capacity (Shurtle
walking distance)
25.1 LET
25.2 MET
25.3 HET
26 >20% improvement in 12
minute distance after treatment
26.1 High dose oral steroid
27 Peak expiratory flow
27.1 High dose oral steroid
27.2 High dose oral
steroid+1CS
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92
92

42

42

42
42

WMD (Fixed, 95% CI)
WMD (Fixed, 95% CI)
WMD (Fixed, 95% CI)
WMD (Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
WMD (Fixed, 95% CI)

WMD (Fixed, 95% CI)
WMD (Fixed, 95% CI)
WMD (Fixed, 95% CI)
WMD (Fixed, 95% CI)
WMD (Fixed, 95% CI)
WMD (Fixed, 95% CI)
WMD (Fixed, 95% CI)
WMD (Fixed, 95% CI)
WMD (Fixed, 95% CI)
WMD (Fixed, 95% CI)
WMD (Fixed, 95% CI)
WMD (Fixed, 95% CI)
WMD (Fixed, 95% CI)
WMD (Fixed, 95% CI)
WMD (Fixed, 95% CI)
OR. (Fixed, 95% CI}

OR (Fixed, 95% CI)
SMD (Fixed, 95% CI}

SMD (Fixed, 95% CI}
WMD (Fixed, 95% CI)

WMD (Fixed, 95% CI)
WMD (Fixed, 95% CI)
WMD (Fixed, 95% CI)
OR (Fixed, 95% CI}

OR. (Fixed, 95% CI}

WMD (Fixed, 95% CI)
WMD (Fixed, 95% CI)
WMD (Fixed, 95% CI)

0.23 [0.03, 0.43]
0.03 [-0.23, 0.29]
0.2 [-0.20, 0.60]

0.82(0.38, 1.26]

0.2 [-0.15, 0.55]
0.2 [-0.15, 0.55]

-0.20 [-1.02, 0.62)
-0.20 (-1.02, 0.62)

-0.3 [-0.82,0.22]
-0.3 [-0.82,0.22]

030 [-1.21, 0.61]
0.30 [-1.21, 0.61)
-0.20 [-0.75, 0.35]
-0.20 [-0.75, 0.35]
0.40 (-1.22, 0.42)

-0.40 [-1.22, 0.42)
951 [-4.14, 23.17]

5.0 [-11.49, 21.49]
14.0 [-15.09, 43.09]
32.0 [-12.61, 76.61]
21.08 [-21.04, 63.
20

2.0 [-54.21, 58.21]
41.0 [-39.49, 121.
49]

53.0 [-50.76, 156.
76]

16.71 [4.04, 29.38]
-1.0 [-28.15, 26.15]
21.0 [6.45, 35.55]
42.0 [-40.43, 124.
43]

22.84 [-5.71,51.38]
6.0 [-33.76, 45.76]
34.0 [-31.94, 99.94]
45.0 [-7.37, 97.37]

1.67 [0.71, 3.93]

1.67 [0.71, 3.93]
0.44 [0.14, 0.74]

0.44 [0.14, 0.74]
12.67 [3.82, 21.52]

12.0 [-3.68, 27.68]
5.0 [-10.68, 20.68]
20.0 [5.30, 34.70]
1.80 [1.22, 2.65]

1.80[1.22, 2.65]

26.12 [7.05, 45.19]
27.37 [7.57, 47.17]
10.0 [-61.03, 81.03)



28 Change in PEF (daily mean) 1 92 Mean Difference (IV, Fixed, 95% CI) 0.30 [-9.68, 10.28]
28.1 High dose oral steroid 1 92 Mean Difference (IV, Fixed, 95% CI) 0.30 [-9.68, 10.28]
29 Forced vital capacity 7 WMD (Fixed, 95% CI) 128.01 [23.79, 232.
22
29.1 High dose oral steroid 6 WMD (Fixed, 95% CI) 133.15 [26.86, 239.
45]
29.2 Low dose oral steroid 1 WMD (Fixed, 95% CI) Not estimable
30 Maximal oxygen uptake during 1 26 Mean Difference (IV, Fixed, 95% CI) 0.90 [-2.15, 3.95)
exercise (V 02 max)
30.1 High dose oral steroid 1 26 Mean Difference (IV, Fixed, 95% CI) 0.90 [-2.15, 3.95)
31 Airway Hyperresponsiveness 1 WMD (Fixed, 95% CI) -0.22 [-2.26, 1.82]
31.1 High dose oral steroid 1 WMD (Fixed, 95% CI) -0.22 [-2.26, 1.82]
31.2 Intermediate or low dose 0 WMD (Fixed, 95% CI) Not estimable
oral steroid
32 Withdrawal due to 3 OR (Fixed, 95% CI) 0.44[0.17, 1.18]
exacerbations COPD
32.1 High dose oral steroid 3 OR (Fixed, 95% CI) 0.44 [0.17, 1.18]
33 Adverse effect: any 3 OR (Fixed, 95% CI) 7.76 [2.34, 25.70]
33.1 High dose oral steroid 3 OR (Fixed, 95% CI) 7.76 [2.34, 25.70]
34 Blood glucose 1 42 Mean Difference (IV, Fixed, 95% CI) 1.72(0.51, 2.93]
34.1 High dose oral steroid 1 42 Mean Difference (IV, Fixed, 95% CI) 1.72(0.51, 2.93]
35 Serum osteocalcin 1 42 Mean Difference (IV, Fixed, 95% CI) -2.70 [-3.92, -1.48]
35.1 High dose oral steroids 1 42 Mean Difference (IV, Fixed, 95% CI) -2.70 [-3.92, -1.48]
Comparison 2. Oral steroid treatment >= 6 weeks
No. of No. of
Outcome or subgroup title Statistical method Effect size

studies  participants

1 Decrease in FEV1 (mL/year)

2 Frcqucncy of exacerbations (#
exacerbations/year- median and
range)

3 Duration of exacerbations (#
exacerbation days/year- median
and range)

4 # severe exacerbations COPD

4.1 Oral steroid (15mg
+tetracycline) versus
tetracycline

4.2 Oral steroid (15mg +
tetracycline) versus placebo

5 Withdrawal due to frequent
exacerbations or deterioration
in lung function

5.1 Low dose oral steroid plus
1CS versus placebo plus ICS

5.2 Low dose oral steroid plus
ICS versus placebo

6 Overall beneficial effect of
treatment
6.1 Intermediate to low dose
oral steroid
7 Adverse effect: hypertension
7.1 High dose oral steroid
8 Adverse effect: glucose
intolerance
8.1 High dose oral steroid
9 Plasma cortisol
9.1 Low dose oral steroid plus
ICS versus placebo plus ICS
9.2 Low dose oral steroid plus
1CS versus placebo

1 55
1 58
1
1 40
1 37
1 55
1 55
1
1
1
1
1
1 40
1 37

Other data
Other data

Other data

Peto Odds Ratio (Peto, Fixed, 95% CI)
Peto Odds Ratio (Peto, Fixed, 95% CI)
Peto Odds Ratio (Peto, Fixed, 95% CI)

Peto Odds Ratio (Peto, Fixed, 95% CI)

Peto Odds Ratio (Peto, Fixed, 95% CI)

Peto Odds Ratio (Peto, Fixed, 95% CI)

Odds Ratio (M-H, Fixed, 95% CI)
Odds Ratio (M-H, Fixed, 95% CI)
OR (Fixed, 95% CI)

OR (Fixed, 95% CI)

OR (Fixed, 95% CI)

OR (Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

No numeric data
No numeric data

No numeric data

Subtotals only
1.16 [0.34, 3.99]
0.33[0.11, 0.95]

Subtotals only

8.68 [0.52, 144.35]

0.33 (0.07, 1.70]

1.06 [0.36, 3.13]
1.06 [0.36, 3.13]

4.18 (0,57, 30.83)
4.18(0.57, 30.83]
4.18 (0.57, 30.83]

4.18 (0,57, 30.83]
Subtotals only
-136.0 [-221.46, -
50.54]

-182.0 [-274.95, -
89.05]
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Author, year
Title

Methods

Participants

Interventions

QOutcomes

Risk of bias
Bias

Randomised?

® -

Allocation concealment (selection bias)

O'Donnell DE, et al, (2012)
Physiological effects of roflumilast at rest and during exercise in COPD, Eur Respir
J 39: 1104-1112

Parallel group study.

Randomisation: Randomised, double blind, placebo-controlled trial

Trial duration: 12-week treatment periods

Intention-to-treat analysis: Stated

1) Setting: 22 centres in Canada, France, Germany and Hungary

2) Participants: 250 (Roflumilast 500 «g: 127, Placebo: 123)

3) Baseline characteristics: Median age: 60 years, Postbronchodilator FEV; is 49%,
Average of 41 pack years, 52% current smokers

4) Inclusion criteria: Aged =40 and >12-month history of COPD, FEV; 30~80%
predicted, FEV:/FVC<0.7 with smoking history >10 pack years, FRC=120%
predictied, Peak oxygen uptake < 80% predicted during incremental cycle
exercise,

5) Exclusion criteria: Asthma or a lung disease other than COPD, at-antitrypsin
deficiency, participation in a pulmonary rehabilitation programme within 2 months,
supplemental oxygen therapy, a COPD exacerbation or respiratory tract infection
within 4 weeks, a concomitant disease that might interfere with the ability to
exercise; or stopping incremental cycle exercise testing due to leg discomfort
alone

Baseline period: 2~3 weeks,

1) Roflumilast 500 «g once daily.

2) Placebo once daily.

Concomitant medication

« Short acting anticholingeric: "prior tiotropium bromide could be switched to a
regular dose of ipratropium bromide"

- Short acting £2 agonist: "Salbutamol as needed wer permitted throughout the
study"

- Systemic corticosteroid: None

* Inhaledc corticosteroid: permitted throughout the study if taken at a constant
dosage (<2,000 mg beclomethasone dipropionate or equivalent) for =3 months
prior to the study

- Long acting £2 bronchodiiator: None,

« Long acting anticholinergics.: None

Outcomes: the effect of roflumilast on spirometry, plethysmographic measurements

of airway resistance and lung volume, physiological and perceptual responses to
constant work rate (CWR) cycle exercise,

Authors' judgement
Unclear risk
Low risk

Support for judgement

No information available,

Randomised to receive either roflumilast 500 g or
placebo,



Method of Randomisation described?

Blinding?

Method of Blinding described?

Description of Withdrawals and Drop
outs?

Baseline profile: Anticholingeric use

Baseline profile: 42 agonist use

Baseline profile: Corticosteroid use

Qutcome or subgroup title

Pre-bronchodilator FEVy (mL)

Post-bronchodilator FEV4 (mL)

Specific airway resistance (kPa/s)

FRC (L)

CWR exercise

Peak VO, (L/min)

Peak minute ventilation (L/min)
Exercise endurance time (s)
Sp0O2 (%)

Activity-related dyspnea (TDI score)

Dyspnea Borg score

Leg discomfort score

Low risk 1:1 randomisation ratio was used, with stratification
according to smoking status

Low risk Double blinded,

Unclear risk No information available,

Low risk Premature discontinuation: 16 in Roflumilast group,
and 12 in placebo group)

Low risk

Low risk

Low risk

Effect

81+31 (p=0.007)
75+34 (p=0.03)
p<0.05

p>0.05

Statistical method
Mean Difference+SD
Mean Difference +SD
Mean Difference
Mean Difference

Mean Difference+SD
Mean Difference+SD
Mean Difference+SD

0+0.02 (p>0.05)
1.9+0.7 (p=0.0145)
156+24 (p>0.05)

Mean Difference p<0.05
Mean Difference+SD 0.89+0.31 (p=0.004)
Mean Difference p>0.05
Mean Difference p>0.05

Author, year
Title

Methods

Participants

Interventions

Sang-Do Lee et al, (2011)
Roflumilast in Asian patients with COPD: A randomized placebo-controlled trial,
Respirology 16(8):1249-1257

Parallel group study.,

Randomisation: Randomised, double blind, placebo-controlled trial

Trial duration: Single-blind 4-week run in period followed by 12-week treatment

periods, plus an additional safety follow-up period when necessary.

Intention-to-treat analysis: Stated ( “The intention-to-treat (ITT) analyses were the

primary analyses, The ITT population comprised patients who received at least
one dose of treatment after randomization, The per-protocol (PP) analyses were
used to assess the robustness of the results.” )

1) Setting: 32 centres in Hong Kong, Malaysia, the Philippines, South Korea and
Taiwan

2) Participants: 411 (Roflumilast 500 «£g: 204, Placebo: 207)

3) Baseline characteristics: Median age: 67 years, 93% male, Postbronchodilator
FEV; is 55% for both groups. Average of 42 pack years, 69% current smokers

4) Inclusion criteria: Aged =40 with history of COPD as defined by the GOLDcriteria,
FEVs 30~80% predicted, FEV:/FVC<0.7 with smoking history >10 pack years,
Reversibility <15% and/or <200 mL,

5) Exclusion criteria: Asthma, and/or other relevant lung disease except COPD, long
termoxygen treatment, recent exacerbation that required a course of systemic
corticosteroids

Run in: 4 weeks,

1) Roflumilast 500 g once dally,

2) Placebo once daily.

Concomitant medication

- Short acting anticholingeric: "at a constant daily dosage as concomitant
medication if already taken on a regular basis at a constant dosage for at least
4 weeks prior to the study."

- Short acting &2 agonist: "Salbutamol as rescue medication according to the
patient's individual needs"

- ©




QOutcomes

Risk of bias

Bias

Allocation concealment (selection bias)
Randomised?

Method of Randomisation described?
Blinding?

Method of Blinding described?
Description of Withdrawals and Drop
outs?

Baseline profile: Anticholingeric use
Baseline profile: 52 agonist use
Baseline profile: Corticosteroid use
Outcome or subgroup title
Post-bronchodilator FEV;

4 week

8 week

12 week
Post-bronchodilator FVC
PEF
Adverse effects

Withdrawals due to AEs

- Corticosteroid: None

- Long acting &2 bronchodiiator: None,

« Long acting anticholinergics.: None
Primary Outcomes: mean (least-squares mean adjusted for covariates (LSMean))
change in postbronchodilator FEV; from baseline to each postrandomization visit
Secondary Outcomes: LSMean change in prebronchodilator FEV+ from baseline to
each postrandomization visit, change in other lung function measures, time to
COPD exacerbation, the proportion of patients experiencing an exacerbation, and
time to study withdrawal

Authors' judgement Support for judgement

Unclear risk No information available,

Low risk Randomised to receive either roflumilast 500 g
or placebo,

Unclear risk No information available,

Low risk Double blinded,

Unclear risk No information available,

Low risk Described in Figure 1. (discontinuation 41 &
major protocol violation 44 in Roflumilast group,
and discontinuation 18 & major protocol
violation 30 in placebo group)

Unclear risk No information available,

Unclear risk No information available,

Unclear risk No information available,

Statistical method Effect size

LS Mean Difference (95% Cl) 79 48, 110]

LS Mean Difference (95% Cl) 81 [48, 114]

LS Mean Difference (95% Cl) 61 [24, 99 |

LS Mean Difference (95% Cl) 97 [55, 138

LS Mean Difference (95% Cl) 104 [59, 149

LS Mean Difference (95% CI) 9,360 [1,680, 17,040]

Hazard Ratio (95% Cl) 235 [1.32-4.18]

Author, year
Title

Methods

Participants

Grootendorst DC, 2007
Reduction in sputum neutrophil and eosinophil numbers by the PDE4 inhibitor
roflumilast in patients with COPD, Thorax 2007;62(12):1081-7.
Crossover group study.
Randomisation: Randomised, double blind, placebo-controlled trial
Trial duration: Two 4-week treatment periods, Washout period of 4 to 6 weeks
between treatments
Intention-to-treat analysis: Not stated,
1) Setting: Not stated.
2) Participants: 38
3) Baseline characteristics: Mean age: 63,1 years, 76% male, mean FEV:%
predicted of 61%, mean smoking history of 40 pack years, 53% current smokers
4) Inclusion criteria: Aged 45 to 74 years with history of COPD for at least 1 year,
FEV4/FVC<0.7 with smoking history >10 pack years, Pre-bronchodilator
reversibility less than 12% or 200 mL and a post-bronchodilator FEV between
35% and 75% of predicted. Sputum neutrophilia (=45% non-squamous cells)
and no exacerbation or upper respiratory tract infection during the 4 weeks
before the start of the study
5) Exclusion criteria: asthma, poorly controlled COPD needing hospital visit 6 weeks



Interventions

Outcomes

Notes

Risk of bias
Bias
Allocation concealment (selection bias)

Randomised?

Method of Randomisation described?

Blinding?

Method of Blinding described?
Description of Withdrawals and Drop
outs?

Baseline profile: Anticholingeric use
Baseline profile: 42 agonist use
Baseline profile: Corticosteroid use
Qutcome or subgroup title
FEV4
Adverse effects
No of patients experiencing AEs
Withdrawals due to AEs
Non-fatal serious AEs

before study, recent COPD exacerbations or recent corticosteroid use
6) 6 patients withdrew after randomisation had occurred with 3 of these cases
attributed to adverse effects during the Roflumilast treatment arm
Run in: 2 weeks with placebo,
1) Roflumilast 500 g once daily, 2) Placebo once daily,
Concomitant medication
- Short acting anticholingeric: "Patients withheld salbutamol, smoking and
caffeine-containing beverages for 6 h and anticholinergic agents for 8 h before
lung function measurements."
- Short acting £2 agonist: As rescue medication and available to all,
« Corticosteroig: None
- Long acting &2 bronchodiiator: None,
Primary Outcomes: Reduction in the percentage of sputum neutrophils,
Secondary Outcomes: FEV4, absolute number of sputum neutrophils, other
inflammatory cell numbers and percentages in sputum, markers of activation of
inflammatory cells (IL-8, neutrophil elastase, lactoferrin and ECP), markers of
microvascular leakage and systemic markers of inflammation
Adverse events are grouped within categories and can not be separated for data
extraction

Authors' judgement Support for judgement

Low risk Through a concealed computer generated
randomisation list,

Low risk Randomised to receive either roflumilast
500 1g or placebo,

Low risk "were randomised to receive either
roflumilast 500 g or placebo once daily
for 4 weeks by means of a concealed
computer generated randomisation list."

Low risk Double blinded,

High risk

Low risk "Six patients dropped out of the study
during treatment of the following reasons:
withdrawal of consent (n=1), exacerbation
of COPD requiring additional treatment
(n=2), and adverse events to the study
medication (n=3)."

Unclear risk No information available,

Unclear risk No information available,

Unclear risk No information available,

Effect size
7950 [35.43, 12357]

Statistical method
Mean Difference (IV, Fixed, 95% Cl)

Odds Ratio (M-H, Fixed, 95% Cl) 38,05 [0.95, 9.75]
Odds Ratio (M-H, Fixed, 95% Cl) 759 [0.38, 152.19]
Odds Ratio (M-H, Fixed, 95% Cl) 00 [0.0, 0.0l

Author, year
Title

Methods

Bredenbroker D, 2002

Safety of once-daily roflumilast, a new, orally active, selective phosphodiesterase
4 inhibitor, in patients with COPD,

Parallel group study,

Randomisation: Randomised, double blind, placebo-controlled trial

Trial duration: 26 weeks,

Intention-to-treat analysis: Stated.,

- ®




Participants

Interventions

QOutcomes

Risk of bias

Bias

Allocation concealment (selection bias)
Randomised?

Method of Randomisation described?
Blinding?
Method of Blinding described?
Description of Withdrawals and Drop
outs?
Baseline profile: Anticholingeric use
Baseline profile: 42 agonist use
Baseline profile: Corticosteroid use
QOutcome or subgroup title
FEV,
PEF
Exacerbations (No of subjects)
Adverse effects
No of patients experiencing AEs
Headache
Influenza-like symptoms
Upper respiratory tract infection
Withdrawals due to AEs
Non-fatal serious AEs

1) Setting: Not stated.

2) Participants: 516 (Roflumilast 250 1«g: 175, Roflumilast 500 «g: 169, Placebo:
172)

3) Baseline characteristics: Median age: 61 to 62 years, 72% male, Mean 38 to
63 pack years, 53% current smokers

4) Inclusion criteria: Aged 40~75, FEVi/FVC<0.7 with smoking history >10 pack
years, Reversibility <12% or 200 mL, Post-brochodilator FEVy 35% to 75%
predicted,

5) Exclusion criteria: Not stated.

6) Participant withdrawals not stated.

Run in: 2 weeks with placebo,

1) Roflumilast 500 g once daily,

2) Roflumilast 250 12g once daily,

3) Placebo once daily,

Concomitant medication

« Short acting anticholingeric: Allowed at a constant daily dose for those treated
before with anticholinergics on a constant dosage,

- Short acting &2 agonist: Salbutamol was allowed as rescue medication,

- Corticosteroid: None,

- Long acting £2 bronchodiiator: None,

Primary Outcomes: Post-bronchodilator FEV+ and FEF between 25% to 75% of vital
capacity,

Secondary Outcomes: Number of moderate or severe COPD exacerbations which
required treatment with oral steroids

Authors' judgement Support for judgement

Unclear risk Randomised, No other information available,

Low risk Patients randomised in either roflumilast
250 1¢g, roflumilast 500 g or placebo
groups

High risk

Low risk Double blinded.

High risk

High risk

Unclear risk No information available,

Unclear risk No information available.

Unclear risk No information available,

Effect size
5200 [—9.08, 113.08]
8.00 [—1.80, 17.80]

Statistical method
Mean Difference (IV, Fixed, 95% Cl)
Mean Difference (IV, Fixed, 95% Cl)

Odds Ratio (M-H, Fixed, 95% Cl)  0.74 [0.39, 1.41]
Odds Ratio (M-H, Fixed, 95% Cl) 096 [0.63, 1.48]
Odds Ratio (M-H, Fixed, 95% Cl) 155 [0.43, 5.58]
Odds Ratio (M-H, Fixed, 95% Cl)  7.39 [0.90, 60.72]
Odds Ratio (M-H, Fixed, 95% Cl) 098 [054, 1.75]
Odds Ratio (M-H, Fixed, 95% Cl) 124 [0.52, 2.95]
Odds Ratio (M-H, Fixed, 95% Cl) 082 [0.33, 2.04]

Author, year

Title

® -

Boszormenyi-Nagy G. American Thoracic Soclety Intemational Conference 2005
San Diego, California;B93:Poster 323,
The effect of roflumilast treatment and subsequent withdrawal in patients with COPD,



Methods

Participants

Interventions

QOutcomes

Risk of bias

Bias

Allocation concealment (selection bias)
Randomised?

Method of Randomisation described?
Blinding?

Method of Blinding described?
Description of Withdrawals and Drop
outs?

Baseline profile: Anticholingeric use
Baseline profile: 42 agonist use
Baseline profile: Corticosteroid use

Qutcome or subgroup title

FEV4

Parallel group study.,

Randomisation: Randomised, double blind, placebo-controlled trial

Trial duration: 24 weeks,

Intention-to-treat analysis: Stated,

1) Setting: Not stated,

2) Participants: 518 (Roflumilast 500 «g: 200, Placebo: 186)

3) Baseline characteristics: Mean age: 60 years, 75% male, 62% current smokers,
Average of 35 pack years

4) Inclusion criteria: Aged 40 to 75 years, FEV1/FVC<0.7. Post-bronchodilator FEV;
35% to 75% of predicted, FEV: reversibility<12% and <200 mL,
Pre-bronchodilator FEV4/FVC<70%.

5) Exclusion criteria: not stated

6) Participant withdrawals not stated.

Run in: 2 weeks with placebo,

1) Roflumilast 500 g once daily for 24 weeks,

2) Roflumilast 500 «g once daily for 12 weeks, Placebo once daily for following
12 weeks

Concomitant medication

- Short acting anticholingeric: Al medications were withdrawn except constant dose
short acting anti-cholinergics.

- Short acting &2 agonist: As rescue medication,

- Corticosteroid: None,

- Long acting &2 bronchodiiator: None,

Used alongside short acting £2 agonists (available to all),

Primary Outcomes: Results for 12/24 week post bronchodilator FEV;

Authors' judgement Support for judgement

Unclear risk No information available,

Low risk "After randomisation, patients received
placebo or roflumilast 500 /2g once daily
for 24 weeks or roflumilast 500 s2g for 12
weeks followed by placebo for 12 weeks"

High risk

Low risk Double blinded.,

High risk

High risk

Unclear risk No further information available,

Unclear risk No further information available,

Unclear risk No information available,

Effect size
39.00 [—9.44, 87 44]

Statistical method
Mean Difference (IV, Fixed, 95% Cl)

Author, year
Title

Methods

Participants

Rabe F, 2005

Roflumilast - an oral anti-inflammatory treatment for chronic obstructive pulmonary
disease: a randomised controlled trial,

Parallel group study,

Randomisation: Randomised, double blind, placebo-controlled trial

Trial duration: 24 weeks,

Intention-to-treat analysis: Stated.,

1) Setting: 159 centres in Australia, Austria, Belgium, Canada, France, Germany,

Hungary, Ireland, South Africa, Spain and the UK

2) Participants: 1411 (Roflumilast 250 «g: 576, Roflumilast 500 «g: 555, Placebo:
280)

- ®




Interventions

QOutcomes

Notes

Risk of bias
Bias
Allocation concealment (selection bias)

Randomised?

Method of Randomisation described?

Blinding?
Method of Blinding described?

Description of Withdrawals and Drop
outs?

Baseline profile: Anticholingeric use
Baseline profile: 42 agonist use
Baseline profile: Corticosteroid use
Qutcome or subgroup title

FEV4

® -

3) Baseline characteristics: Median age: 64 years, 74% male, Postbronchodilator
FEV; is 51% for both groups, Average of 42 pack years, 45% current smokers

4) Inclusion criteria: Aged _ 40 with history of COPD >12 months, FEV;<560%
predicted, FEV4/FVC _ 0.7 with smoking history >10 pack years, Reversibility
<12% or 200 mL, Mean post-bronchodilator FEVy 30% to 80% predicted,

5) Exclusion criteria: Asthma, lung cancer or bronchiectasis, long termoxygen

treatment, recent exacerbation that required a course of systemic corticosteroids,
emergency room treatment or hospital admission within 4 weeks before the
run-in period

6) Total number of participant withdrawals: 124 (22%) and 32 (11%) from treatment

and control groups respectively

Run in: 4 weeks with placebo,

1) Roflumilast 500 1g once daily,

2) Roflumilast 250 12g once daily,

3) Placebo once dally,

Concomitant medication
- Short acting anticholingeric: Used at a constant daily dose,

- Short acting &2 agonist: Salbutamol as rescue medication,
- Corticosteroid: None,
- Long acting £2 bronchodiiator: None,

Primary Outcomes: Post-bronchodilator FEV; and SGRQ total score,

Secondary Outcomes: Change from baseline in pre-bronchodilator FEV4,
post-bronchodilator FVC, post bronchodilator FEV in 6 seconds and FVC, FEF rate
between 25% to 75% of vital capacity and number of moderate or severe COPD
exacerbations

There is inconsistency in the quoting of statistical errors, Within the text and Table
2, data is quoted as "least squares means and SD", however in Figures 2 and
3, SE bars are shown, It is more likely that the results represent SE and not SD,

Authors' judgement Support for judgement

Low risk "No person involved in data analysis had
knowledge of the randomisation sequence”

Low risk "Treatment was assigned by the

investigators with sequential study numbers
according to a block randomisation list in
ratios of 2:2:1 (Roflumilast 250 «g,
Roflumilast 500 1.g, Placebo)."

Low risk "The randomisation sequence was
generated by ALTANA Pharma AG in a
blinded manner;"

Low risk Double blinded,

Low risk "Medication boxes were labelled with the
study protocol number, randomization
number, and visit code; coding prevented
the investigator and people at the study
centre from knowing which medication was
given."

Low risk 100 patients discontinued from study in the
roflumilast 250 £«g, 124 from the roflumilast
500 g and 32 from the placebo group

Unclear risk No information available,
Unclear risk No information available,
Unclear risk No information available,
Statistical method Effect size

Mean Difference (IV, Fixed, 95% Cl) 88,00 [48.76, 127 24]



FVC Mean Difference (IV, Fixed, 95% CI) 114,00 [46.93, 181.07]

SGRQ total score Mean Difference (IV, Fixed, 95% Cl) —1.70 [—3.66, 0.26]

Exacerbations (No of subjects) Odds Ratio (M-H, Fixed, 95% Cl) 0.74 [0.55, 1.01]

Exacerbations (Exacerbation rate) Mean Difference (IV, Fixed, 95% Cl) —0.38 [—0.70, —0.06]

Adverse effects
No of patients experiencing AEs Odds Ratio (M-H, Fixed, 95% Cl) 122 (090, 164]
Diarrhea Odds Ratio (M-H, Fixed, 95% Cl) 452 [191, 10.68]
Nausea Odds Ratio (M-H, Fixed, 95% Cl) 7.11 [1.68, 30.11]
Headache Odds Ratio (M-H, Fixed, 95% Cl) 512 [0.65, 40.19]
Vomiting Odds Ratio (M-H, Fixed, 95% Cl) 152 [0.06, 3737
Upper respiratory tract infection Odds Ratio (M-H, Fixed, 95% Cl) 0.82 [0.42, 162]
Withdrawals due to AEs Odds Ratio (M-H, Fixed, 95% Cl) 199 [1.23, 3.24]
Non-fatal serious AEs Odds Ratio (M-H, Fixed, 95% Cl) 130 [0.77, 2.21]
Mortality Odds Ratio (M-H, Fixed, 95% Cl) 126 [0.24, 655]

Author, year Calverley PM

Title Effect of 1-year treatment with roflumilast in severe chronic obstructive pulmonary

disease,
Methods Parallel group study,

Randomisation: Randomised, double blind, placebo-controlled trial
Trial duration: 52 weeks,
Intention-to-treat analysis: Stated.,
Participants 1) Setting:159 centres in 14 countries,
2) Participants: 1513 (Roflumilast 500 «g: 760, Placebo: 753)
3) Baseline characteristics: Severe COPD according to GOLD criteria stages Ill and
IV, Mean age: 65 years, 75% male
4) Inclusion criteria: Aged =40 years, Post-bronchodilator FEV1<50% predicted.
Reversibility <15%, Mean post-bronchodilator FEVy 41%, FEVi/FVC <0.7 with
smoking history >10 pack years, 37% current smokers, 63% ex-smokers;
average 44 pack years
5) Exclusion criteria: history of asthma, lung cancer or bronchiectasis, need for
long-term oxygen therapy, known alpha-1 antitrypsin deficiency or clinically
significant cardiopulmonary co-morbidity
6) Total number of participant withdrawals: 217 (29%) and 163 (22%) from treatment
and control groups respectively
Interventions Run in: 4 weeks with placebo,
1) Roflumilast 500 1£g once dally.
2) Placebo once daily.
Concomitant medication
- Short acting anticholingeric: 891 patients on short acting anticholinergics,
- Short acting &2 agonist: Salbutamol as rescue medication,
- Corticosteroid: 943 patients continued corticosteroid use.
- Long acting &2 bronchodiiator: None,
Used alongside corticosteroids, anticholinergics and rescue short acting 82
agonists 54% overall (available to all),
QOutcomes Primary Outcomes: Change from baseline to endpoint in post-bronchodilator FEV4
and the number of moderate or severe exacerbations per patient per year
Secondary Outcomes: Change from baseline in SGRQ total score, change from
baseline in prebronchial FEV4, post bronchodilator FEV in 6 seconds and FVC,
FEF rate between 25% to 75% of vital capacity and number of moderate or severe
COPD exacerbations requiring systemic corticosteroid treatment per patient per
year
Risk of bias
Bias Authors' judgement Support for judgement

- ©



Allocation concealment (selection bias)

Randomised?

Method of Randomisation described?

Blinding?
Method of Blinding described?

Description of Withdrawals and Drop

outs?

Baseline profile: Anticholingeric use
Baseline profile: 42 agonist use
Baseline profile: Corticosteroid use

Qutcome or subgroup title

FEV;

FVC

SGRQ total score

Exacerbations (No of subjects)

Exacerbations (Exacerbation rate,
Inverse variance)

Adverse effects
No of patients experiencing AEs
Diarrhea
Nausea
Headache
Vomiting
Influenza-like symptoms
Withdrawals due to AEs
Non-fatal serious AEs
Mortality

Low risk

Low risk
Low risk

Low risk
Low risk

Low risk

Low risk
Low risk
Low risk

Statistical method

Mean Difference (IV, Fixed, 95% Cl)
Mean Difference (IV, Fixed, 95% Cl)
Mean Difference (IV, Fixed, 95% Cl)
Odds Ratio (M-H, Fixed, 95% Cl)
Rate Ratio (IV, Fixed, 95% Cl)

Odds Ratio (M-H, Fixed, 95% Cl)
Odds Ratio (M-H, Fixed, 95% Cl)
Odds Ratio (M-H, Fixed, 95% Cl)
Odds Ratio (M-H, Fixed, 95% Cl)
Odds Ratio (M-H, Fixed, 95% ClI)
Odds Ratio (M-H, Fixed, 95% Cl)
Odds Ratio (M-H, Fixed, 95% Cl)
Odds Ratio (M-H, Fixed, 95% Cl)

(M-H )

Odds Ratio , Fixed, 95% ClI

"Each study participant who qualified was
assigned a number in sequential order,
Code labelling prevented the investigator
and the patient from knowing which drug
was administered.”

“randomised (1:1)."

"The randomization list was generated using
a multiplicative congruential
pseudorandomnumber generator
(programRANDOM, based on Fishman and
Moore)."

Double blinded,

"There was a stratification of patients
according to smoking status(current
smokers/ex-smokers) and treatment with
inhaled corticosteroids(yes/no)."

"Over 70% of patients completed the study.
The reasons for withdrawal were similar
between groups except for adverse events,
which occurred more frequently with
roflumilast "

"Withdrawal due to COPD exacerbations
was reported in 3.5 and 32% of patients
in roflumilast and placebo groups,
respectively "

739 patients used anticholinergics,

820 patients on short acting £82- agonists,

727 on Beclomethasone dipropionate
2,000 g or less,

Effect size

36.00 [5.52, 66.48]

47,00 [—25.00, 119.00]

0.30 [—1.64, 224]
0.87 [0.71, 1.06]
097 [0.84, 112

1,02 [0.80, 1.30]
3.78 [2.27, 6.27]
391 [1.93, 7.91]
269 [155, 4.68]
152 [0.06, 37.37)
117 [0.74, 1.88]
1.95 [1.39, 2.75]
1,08 [0.79, 1.35]
059 [0.29, 1.21]

Author, year
Title

Methods

o -

Calverley PM

Roflumilast in symptomatic chronic obstructive pulmonary disease: two randomized

clinical trials
Parallel group study.,

Randomisation: Randomised, double blind, placebo-controlled trial

Trial duration: 52 weeks,
Intention-to-treat analysis: Stated,



Participants 1) Setting: 246 centres in ten countries,

2) Participants: 1,513 (Roflumilast 500 «g: 760, Placebo: 753)

3) Baseline characteristics: Mean age: 64 years, 71% male, Post bronchodilator
FEV; 37.6% predicted. Average of 47 pack years, 48% current smokers

4) Inclusion criteria: former or current smokers with at least a 20 pack-year history.
Aged =40 years, Post-bronchodilator FEVi/FVC<0.7. Chronic cough and
sputum production, Post-bronchodilator FEV1<50% predicted, At least one
recorded COPD exacerbation requiring systemic glucocorticosteroids or
treatment in hospital in previous year

5) Exclusion criteria: available in the online web appendix (pg11)

6) Total number of participant withdrawals: 264 (34%) and 234 (31%) from treatment
and control groups respectively

Interventions Run in: 4 weeks with placebo,

1) Roflumilast 500 g once daily,

2) Placebo once daily.

Concomitant medication

- Short acting anticholingeric: 31% of those in the roflumilast group and 32% on
placebo,

- Short acting 42 agonist: "Patients could use short acting 42 agonists as
needed",

- Corticosteroid: None.

- Long acting &2 bronchodiiator: "Eligible patients were stratified according to their
use of long acting 32 agonists and smoking status." Roflumilast 49%, placebo
51%",

QOutcomes Primary Outcomes: Mean change in pre-bronchodilator FEV; from baseline to each
post-randomisation visit during the treatment period, Mean rate of COPD
exacerbations requiring oral or parenteral glucocorticosteroids or requiring
hospitalisation or leading to death, per patient per year

Secondary Outcomes: Mean change in post-bronchodilator FEV+ from baseline to
each post-randomisation visit during the treatment period, Time to mortality due
to any reason, Natural log-transformed CRP (mg/L), Mean TDI Focal score during
the treatment period

Notes Adverse event data is pooled with numbers from study M2-125 that followed an
identical study design

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment (selection bias) Low risk All individuals involved in the studies were
unaware of treatment assignment

Randomised? Low risk "Randomly assigned to oral roflumilast 500
g once daily or placebo."

Method of Randomisation described?  Low risk “The sponsor generated a randomization

list of patient random numbers using a
pseudorandom number generator, The
investigator used an automated,
interactive voice response system to
randomly assign patients.”

Blinding? Low risk Double blinded.

Method of Blinding described? Low risk "All individuals involved in the studieswere
unaware of treatment assignment,
Tablets were identical in appearance, The
investigator or anyone at the study site
was prevented from knowing the
allocation sequence with code labelling."

Description of Withdrawals and Drop ~ Low risk 264 patients discontinued from study in the

outs? roflumilast group and 234 discontinued

from the placebo group




Baseline profile: Anticholingeric use
Baseline profile: /52 agonist use
Baseline profile: Corticosteroid use

Qutcome or subgroup title
FEV;
FvC
PEF
Exacerbations (No of subjects)
Exacerbations (Exacerbation rate,
Inverse variance)
Adverse effects
Diarrhea
Nausea
Headache
Weight loss
Influenza-like symptoms
Upper respiratory tract infection
Withdrawals due to AEs
Mortality

Unclear risk No other information available,
Unclear risk No other information available,
High risk Pretreatment of 44% in both roflumilast

and placebo groups,
Effect size

38.00 [15.86, 60.14]
101,00 [59.42, 142 58]

Statistical method
Mean Difference (IV, Fixed, 95% Cl)
Mean Difference (IV, Fixed, 95% Cl)

Mean Difference (IV, Fixed, 95% Cl) 421 [0.08, 834
Odds Ratio (M-H, Fixed, 95% Cl) 0.82 [0.59, 1.15]
Rate Ratio (IV, Fixed, 95% Cl) 093 [0.83, 1,05
Odds Ratio (M-H, Fixed, 95% Cl) 250 [157, 400]
Odds Ratio (M-H, Fixed, 95% Cl) 278 [1.52, 506
Odds Ratio (M-H, Fixed, 95% Cl) 152 (082, 282
Odds Ratio (M-H, Fixed, 95% Cl) 414 [2.61, 6.56]
Odds Ratio (M-H, Fixed, 95% Cl) 149 [081, 273
Odds Ratio (M-H, Fixed, 95% Cl) 0.74 [0.38, 1.43]
Odds Ratio (M-H, Fixed, 95% Cl) 161 [1.18, 2.18|
Odds Ratio (M-H, Fixed, 95% Cl) 0.99 [0.50, 1.96]

Author, year
Title

Methods
Participants
Interventions
Outcomes
Risk of bias
Bias

Allocation concealment (selection bias)

Randomised?

Method of Randomisation described?

Blinding?
Method of Blinding described?

Description of Withdrawals and Drop

outs?
Baseline profile: Anticholingeric use
Baseline profile: /52 agonist use
Baseline profile: Corticosteroid use
Qutcome or subgroup title
Adverse effects

No of patients experiencing AEs

Non-fatal serious AEs

Calverley PM

Roflumilast in symptomatic chronic obstructive pulmonary disease: two randomized
clinical trials

As described in separate studies above and below.

Authors' judgement
Low risk
Low risk
Low risk
Low risk
Low risk
Low risk

Support for judgement

Low risk
Low risk
High risk
Statistical method Effect size
Odds Ratio (M-H, Fixed, 95% Cl)
Odds Ratio (M-H, Fixed, 95% Cl)

128 [1.11, 1.49]
088 [0.74, 1.05]

Author, year
Title

Methods

® -

Calverley PM

Roflumilast in symptomatic chronic obstructive pulmonary disease: two randomized
clinical trials

Parallel group study.

Randomisation: Randomised, double blind, placebo-controlled trial

Trial duration: 52 weeks,

Intention-to-treat analysis: Stated,



Participants 1) Setting: 221 centres in eight countries.

2) Participants: 1571 (Roflumilast 500 «g: 773, Placebo: 798)

3) Baseline characteristics: Mean age: 64 years, 80% male, Average of 48 pack
years, 35% current smokers

4) Inclusion criteria: former or current smokers with at least a 20 pack-year history,
Aged =40 vyears, Post-bronchodilator FEVi/FVC<0.7, Chronic cough and
sputum production, Post-bronchodilator FEV1<50% predicted, At least one
recorded COPD exacerbation requiring systemic glucocorticosteroids or
treatment in hospital in previous year

5) Exclusion criteria: available in the online web appendix (pg11)

6) Total number of participant withdrawals: 246 (32%) and 248 (31%) from treatment
and control groups respectively

Interventions Run in: 4 weeks with placebo,

1) Roflumilast 500 g once daily,

2) Placebo once daily.

Concomitant medication

« Short acting anticholingeric: 38% of those in the roflumilast group and 41% on
placebo,

- Short acting &2 agonist: "Patients could use short acting 42 agonists as
needed",

- Corticosteroid: None.

- Long acting /42 bronchodiiator: "Eligible patients were stratified according to their
use of long acting A2 agonists and smoking status." Roflumilast 48%, placebo
51%"

QOutcomes Primary Outcomes: Mean change in pre-bronchodilator FEV; from baseline to each
post-randomisation visit during the treatment period, Mean rate of COPD
exacerbations requiring oral or parenteral glucocorticosteroids or requiring
hospitalisation or leading to death, per patient per year

Secondary Outcomes: Mean change in post-bronchodilator FEV+ from baseline to
each post-randomisation visit during the treatment period, Time to mortality due
to any reason, Natural log-transformed CRP (mg/L), Mean TDI Focal score during
the treatment period

Notes Adverse event data is pooled with numbers fromstudy M2-124 that followed an
identical study design

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment (selection bias) Low risk Al individuals involved in the studies were
unaware of treatment assignment

Randomised Low risk "Randomly assigned to oral roflumilast
500 «g once daily or placebo."

Method of Randomisation described?  Low risk "The sponsor generated a randomization list

of patient random numbers using a
pseudorandom number generator, The
investigator used an automated,
interactive voice response system to
randomly assign patients."

Blinding? Low risk Double blinded,

Method of Blinding described? Low risk "All individuals involved in the studieswere
unaware of treatment assignment, Tablets
were identical in appearance, The
investigator or anyone at the study site
was prevented from knowing the allocation
sequence with code labelling."

Description of Withdrawals and Drop  Low risk 246 patients discontinued from study in the

outs? roflumilast group and 248 discontinued

- ©



Baseline profile: Anticholingeric use
Baseline profile: 42 agonist use
Baseline profile: Corticosteroid use

Outcome or subgroup title
FEV4
FVC
PEF
Exacerbations (No of subjects)
Exacerbations (Exacerbation rate,
Inverse variance)
Adverse effects
Diarrhea
Nausea
Headache
Weight loss
Influenza-like symptoms
Upper respiratory tract infection
Withdrawals due to AEs
Mortality

from the placebo group

Low risk No other information available,
Low risk No other information available,
High risk Pretreatment of 40% in both roflumilast and

placebo groups
Effect size

58,00 [38.59, 77 41]
103.00 (6697, 139.03]

Statistical method
Mean Difference (IV, Fixed, 95% Cl)
Mean Difference (IV, Fixed, 95% Cl)

Mean Difference (IV, Fixed, 95% Cl) 507 [0.99, 9.15]
Odds Ratio (M-H, Fixed, 95% Cl) 0,69 [0.51, 093]
Rate Ratio (IV, Fixed, 95% Cl) 092 [0.82, 1.03]
Odds Ratio (M-H, Fixed, 95% Cl) 3.14 [1.94, 510]
Odds Ratio (M-H, Fixed, 95% Cl) 143 [0.73, 2.80]
Odds Ratio (M-H, Fixed, 95% Cl) 325 [145, 7.24]
Odds Ratio (M-H, Fixed, 95% Cl) 351 [2.10, 5859
Odds Ratio (M-H, Fixed, 95% Cl) 0.60 [0.29, 124]
Odds Ratio (M-H, Fixed, 95% Cl) 0.88 [0.54, 1.41]
Odds Ratio (M-H, Fixed, 95% Cl) 129 [0.95, 1.76]
Odds Ratio (M-H, Fixed, 95% Cl) 1,038 [0.59, 1.81]

Author, year
Title

Methods

Participants

Interventions

QOutcomes

@ -

Fabbri LM

Roflumilast in moderate-to-severe chronic obstructive pulmonary disease treated

with long acting bronchodilators: two randomized clinical trials

Parallel group study.,

Randomisation: Randomised, double blind, placebo-controlled trial

Trial duration: 24 weeks,

Intention-to-treat analysis: Stated,

1) Setting: 135 centres in ten countries,

2) Participants: 1,221 (Roflumilast 500 «g: 467, Placebo: 468)

3) Baseline characteristics: Mean age: 65 years, 71% male, Post bronchodilator
FEV: 547 and 55.3% predicted (roflumilast and placebo). Average of 43 pack
years, 39% current smokers

4) Inclusion criteria: former or current smokers with (=1 year smoking cessation)
and at least a 10 pack-year history, Aged =40 years, Post-bronchodilator
FEV1/FVC<0.7. Post-bronchodiator FEVs 40~70% predicted, Partial reversibility
to albuterol with increase from baseline FEV; of <12% or 200 mL,

5) Exclusion criteria: available in the online web appendix (pg10)

6) Total number of participant withdrawals: 107 (23%) and 82 (18%) from treatment
and control groups respectively

Run in: 4 weeks with placebo once a day.

1) Roflumilast 500 g and salmeterol once daily.

2) Placebo once daily.

Concomitant medication

- Short acting anticholingeric: None,

- Short acting &2 agonist: Patients used short acting 42 as rescue medication,

« Corticosteroid: None,

- Long acting &2 bronchodiiator: None,

Primary Outcomes: Change in mean pre-bronchodilator FEV; from baseline to each

post-randomisation visit,

Secondary Outcomes: Post-bronchodilator FEV: and FVC, TDI score, SOBQ, rate

of COPD exacerbations, and use of rescue medication



Risk of bias
Bias
Allocation concealment (selection bias)

Randomised?

Method of Randomisation described?

Blinding?
Method of Blinding described?

Description of Withdrawals and Drop
outs?

Baseline profile: Anticholingeric use
Baseline profile: 42 agonist use
Baseline profile: Corticosteroid use

Outcome or subgroup title
FEV4
FVC
Exacerbations (No of subjects)
Exacerbations (Exacerbation rate,
Inverse variance)
Shortness of breath questionnaire
Adverse effects
No of patients experiencing AEs
Diarrhea
Nausea
Headache
Weight loss
Influenza-like symptoms
Upper respiratory tract infection
Withdrawals due to AEs

Authors' judgement Support for judgement

Low risk All'individuals involved in the studies were
unaware of treatment assignment

Low risk "Randomly assigned to oral roflumilast
500 1g once daily or placebo."

Low risk "The sponsor generated a randomization

list of patient random numbers using a
pseudorandom number generator, The
investigator used an automated,
interactive voice response system to
randomly assign patients."

Low risk Double blinded,

Low risk "Allindividuals involved in the studieswere
unaware of treatment assignment, The
investigator or anyone at the study site
was prevented from knowing the
allocation sequence with code
labelling. Tablets were identical in
appearance.”

Low risk 107 patients discontinued from study in the
roflumilast group and 82 discontinued
from the placebo group

Unclear risk No other information available,
Unclear risk No other information available,
Unclear risk No other information available,
Statistical method Effect size

Mean Difference (IV, Fixed, 95% Cl) 49,00 [24.07, 7393
Mean Difference (IV, Fixed, 95% Cl) 57,00 [15.40, 98.60]
Odds Ratio (M-H, Fixed, 95% Cl) 0.61 [0.44, 0.84]
Rate Ratio (IV, Fixed, 95% Cl) 090 [0.70, 1.16]

Mean Difference (IV, Fixed, 95% Cl) 050 [—1.44, 2.44]

Odds Ratio (M-H, Fixed, 95% Cl) 1.8 [0.91, 154]
Odds Ratio (M-H, Fixed, 95% Cl) 250 [1.37, 4.56]
Odds Ratio (M-H, Fixed, 95% Cl) 2642 [3.56, 19579
Odds Ratio (M-H, Fixed, 95% Cl) 286 [1.02, 8.01]
Odds Ratio (M-H, Fixed, 95% Cl) 868 [3.39, 22.19]
Odds Ratio (M-H, Fixed, 95% C) 082 [0.34, 1.99]
Odds Ratio (M-H, Fixed, 95% Cl) 046 [0.21, 1.04]
(M-H )

Odds Ratio (M-H, Fixed, 95% Cl 1.86 [1.25, 2.75]

Author, year
Title

Methods

Participants

Fabbri LM

Roflumilast in moderate-to-severe chronic obstructive pulmonary disease treated
with long acting bronchodilators: two randomized clinical trials

Parallel group study.,

Randomisation: Randomised, double blind, placebo-controlled trial

Trial duration: 24 weeks,

Intention-to-treat analysis: Stated,

1) Setting: 85 centres in seven countries,

2) Participants: 910 (Roflumilast 500 «g: 372, Placebo: 372)




Interventions

QOutcomes

Risk of bias
Bias
Allocation concealment (selection bias)

Randomised?

Method of Randomisation described?

Blinding?
Method of Blinding described?

Description of Withdrawals and Drop
outs?

Baseline profile: Anticholingeric use

Baseline profile: £2 agonist use

Baseline profile: Corticosteroid use

Outcome or subgroup title

FEV4

FVC

Exacerbations (No of subjects)

Exacerbations (Exacerbation rate,
Inverse variance)

Shortness of breath questionnaire

@ -

3) Baseline characteristics: Mean age: 64 years, 71% male, Post bronchodilator
FEV4 66.0 and 56.2% predicted (roflumilast and placebo). Average of 44 pack
years, 40% current smokers

4) Inclusion criteria: former or current smokers with (=1 year smoking cessation)
and at least a 10 pack-year history, Aged =40 years, Post-bronchodilator
FEVi/FVC<0.7. Post-bronchodilator FEV1 40% to 70% predicted, Partial
reversibility to albuterol with increase from baseline FEV; of <12% or 200 mL,

5) Exclusion criteria: available in the online web appendix (pg10)

6) Total number of participant withdrawals: 62 (17%) and 39 (11%) from treatment
and control groups respectively

Run in: 4 weeks with placebo once a day.

1) Roflumilast 500 g and tiotropium once daily.

2) Placebo once daily.

Concomitant medication

- Short acting anticholingeric: None,

- Short acting &2 agonist: Patients used short acting 452 as rescue medication,

« Corticosteroid: None,

- Long acting £2 bronchodiiator: None

Primary Outcomes: Change in mean pre-bronchodilator FEV4 from baseline to each

post-randomisation visit,

Secondary Outcomes: Post-bronchodilator FEV: and FVC, TDI score, SOBQ, rate

of COPD exacerbations, and use of rescue medication

Authors' judgement
Low risk

Support for judgement

All individuals involved in the studies were
unaware of treatment assignment

"Randomly assigned to oral roflumilast
500 «g once daily or placebo."

"The sponsor generated a randomization list
of patient random numbers using a
pseudorandom number generator. The
investigator used an automated,
interactive voice response system to
randomly assign patients."

Double blinded.

"All individuals involved in the studieswere
unaware of treatment assignment, The
investigator or anyone at the study site
was prevented from knowing the allocation
sequence with code labelling, Tablets
were identical in appearance.”

62 patients discontinued from study in the
roflumilast group and 39 discontinued
from the placebo group

No information available,

No information available,

No information available,

Effect size
81.00 [47.75, 11425

101,00 [38.62, 16338
0.83 [0.56, 1.22]

093 [0.67, 1.29]

Low risk

Low risk

Low risk
Low risk

Low risk

Unclear risk

Unclear risk

Unclear risk

Statistical method

Mean Difference (IV, Fixed, 95% Cl)
Mean Difference (IV, Fixed, 95% Cl)
Odds Ratio (M-H, Fixed, 95% Cl)
Rate Ratio (IV, Fixed, 95% Cl)

Mean Difference (IV, Fixed, 95% Cl) —270 [—4.65, —0.75]



Adverse effects

No of patients experiencing AEs Odds Ratio (M-H, Fixed, 95% Cl) 124 (093, 166
Diarrhea Odds Ratio (M-H, Fixed, 95% Cl) 17.76 [4.23, 7457
Nausea Odds Ratio (M-H, Fixed, 95% Cl) 277 [0.87, 8.76]
Headache Odds Ratio (M-H, Fixed, 95% Cl) 17.14 1099, 29803
Weight loss Odds Ratio (M-H, Fixed, 95% Cl) 10,92 [2.54, 4690
Influenza-like symptoms Odds Ratio (M-H, Fixed, 95% Cl) 6.96 [0.36, 135.26]
Upper respiratory tract infection Odds Ratio (M-H, Fixed, 95% ClI) 1,98 [0.36, 10.90]
Withdrawals due to AEs Odds Ratio (M-H, Fixed, 95% ClI) 172 (097, 3.09]

11) USFAR} WA 2 2= COPD 2Afof|#| ZZslok StiCHE A& =3, A4 48,
27{E 11; Influenza vaccine
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Author, year
publication

Title

N

Am

Type of studies

Type of participants

Type of intervention
Type of outcome

measures
Results

Poole P, Cochrane Database of Systemic Review 2010

Influenza vaccine for patients with chronic obstructive pulmonary disease
11 RCT studies
To evaluate the evidence from RCTs for a treatment effect of influenza vaccination in COPD subjects,
RCT
Adults with COPD,
Participants defined as having chronic bronchitis were also included,
At least one annual influenza vaccination,
Live attenuated whole virus
Inactivated, or a split-virus type vaccine, and administered by either intramuscular or intranasal routes
Exacerbation rates, hospitalization, mortality, lung function and adverse effects

It appears, from the limited number of studies performed, that inactivated vaccine reduces
exacerbation in COPD patients, The size of effect was similar to that seen in large observational
studies, and was due to reduction in exacerbations occurring three or more weeks after vaccination,
and due to influenza, There is a mild increase in transient local adverse effects with vaccination,
but no evidence of an increase in early exacerbation,

Compa.ri.son 1. [nﬂuenu \-'accination versus placebo

No. of No. of
Outcome or subgroup title studies  participants Statistical method Effect size
1 Total exacerbations per patient 2 180 Mean Difference (IV, Fixed, 95% CI) -0.37 [-0.64, -0.11]
2 Early exacerbations per patient 2 180 Mean Difference (IV, Fixed, 95% CI) 0.01 [-0.11, 0.13]
3 Late exacerbations per patient 2 180 Mean Difference (IV, Fixed, 95% CI) -0.39 [-0.61, -0.18]
4 Patients with at least one 3 222 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.81 [0.44, 1.48)
exacerbation / acute respiratory
illness
4.1 Clinical exacerbations 2 97 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.06 [0.48, 2.33]
4.2 Any acute respiratory 1 125 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.56 [0.22, 1.42]
illness
5 Patients with early exacerbations 2 180 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.08 [0.52, 2.26]
6 Parients with late exacerbarions 1 Peto Odds Ratio (Peto, Fixed, 95% CI) “Totals not selected

- ©




7 Acute respiratory illness 2 180 Odds Rario (M-H, Fixed, 95% CI) 0.19 [0.07, 0.48]
subsequently documented as
influenza-related
7.1 FEV1>=70% predicted 1 45 Odds Ratio (M-H, Fixed, 95% CI) 0.12 [0.01, 1.11]
7.2 FEV150-69% predicted 1 33 Odds Ratio (M-H, Fixed, 95% CI) 0.46 [0.07, 2.98]
7.3 FEV1<50% predicted 1 47 Odds Ratio (M-H, Fixed, 95% CI) 0.11 [0.01, 0.99]
7.4 Chronic bronchitis 1 55 Odds Ratio (M-H, Fixed, 95% CI) 0.19 [0.04, 0.96]
patients
8 Early acute respiratory illness 1 250 Odds Ratio (M-H, Fixed, 95% CI) 0.72 [0.34, 1.50]
8.1 ARI within 1 week of 1 125 Odds Ratio (M-H, Fixed, 95% CI) 1.02 [0.24, 4.26]
vaccination
8.2 ARI berween 1 and 4 1 125 Odds Ratio (M-H, Fixed, 95% CI) 0.63 [0.27, 1.50]
weeks after vaccination
9 Hospitalisations 2 180 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.33 [0.09, 1.24]
9.1 Clinical exacerbations 1 55 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.14 [0.01, 2.39]
9.2 Influenza-related 1 125 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.41 [0.09, 1.89]
exacerbations
10 Moreality 2 180 Pero Odds Ratio (Peto, Fixed, 95% CI) 0.87 [0.28, 2.70]
11 Mortality related to acute 1 Odds Rario (M-H, Fixed, 95% CI) Totals not selected
respiratory infection
12 Overall change in lung function 1 Mean Difference (IV, Fixed, 95% CI) “Totals not selected
(FEV1 in litres)
13 Change in early lung function 1 Mean Difference (IV, Fixed, 95% CI) “Totals not selected
(FEV'1 in litres)
14 Local effects at Injection Site 1 Odds Ratio (M-H, Fixed, 95% CI) “Totals not selected
15 Systemic adverse effects 1 Odds Rario (M-H, Fixed, 95% CI) Totals not selected
16 Patients with early 1 Peto Odds Ratio (Peto, Fixed, 95% CI) “Totals not selected
breathlessness
17 Patients with early tightness 1 Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not selected
18 Patients with early wheeze 1 Peto Odds Ratio (Peto, Fixed, 95% CI) “Totals not selected
19 Patients with early cough 1 Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not selected
20 Patients with early sputum 1 Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not selected
production
Comparison 2. Inactivated/ Live versus Inactivated/Placebo
No. of No. of
Outcome or subgroup title studies  participants Statistical method Effect size
1 Total exacerbations per patient 2 1137 Mean Difference (IV, Fixed, 95% CI) 0.01 [-0.35, 0.37]
2 Early exacerbations per patient 1 Mean Difference (IV, Fixed, 95% CI) Tortals not selected
3 Late exacerbations per patient 1 Mean Difference (IV, Fixed, 95% CI) Torals not selected
4 Acute respiratory illness 1 Odds Ratio (M-H, Fixed, 95% CI) Totals not selected
subsequently documented as
influenza-related
5 Patients with at least one 1 Odds Ratio (M-H, Fixed, 95% CI) Totals not selected
influenza-like illness
6 Patients with improvement in 1 Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not selected
exacerbations
7 Patients with early improvements 1 Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not selected
8 Patients with late improvements 1 Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not selected
9 Early changes in lung function 1 Mean Difference (IV, Fixed, 95% CI) Totals not selected
(% predicted FEV1)
10 Early changes in lung function 1 Mean Difference (IV, Fixed, 95% CI) Totals not selected
(FEVI/FVC %)
11 Post immunisation lung 1 Mean Difference (IV, Fixed, 95% CI) Totals not selected
function (FEV1)
12 Patients with increase in lung 1 Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not selected
function (1 category)
13 Patients with a decrease in lung 1 Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not selected
function
14 FEV1 at end of study 1 Mean Difference (IV, Fixed, 95% CI) Totals not selected
15 Patients with adverse effects 1 Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not selected
(new upper respiratory tract
symptoms)
16 Patients with early adverse 2 2244 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.86 [0.63, 1.17]

effects
17 Days with early symptoms and
signs

Mean Difference (IV, Fixed, 95% CI)

Totals not selected



18 No of subjects, and nature of, 1 Odds Ratio (M-H, Fixed, 95% CI) Subtotals only

early adverse effects

18.1 COPD 1 2215 Odds Ratio (M-H, Fixed, 95% CI) 0.66 [0.30, 1.48]
18.2 Dyspnea 1 2215 Odds Ratio (M-H, Fixed, 95% CI) 1.81 [0.60, 5.41]
18.3 Pharyngitis 1 2215 Odds Ratio (M-H, Fixed, 95% CI) 1.00 [0.35, 2.86]
18.4 Flu syndrome 1 2215 Odds Ratio (M-H, Fixed, 95% CI) 0.62 [0.20, 1.91]
18.5 Rhinitis 1 2215 Odds Ratio (M-H, Fixed, 95% CI) 1.50 [0.42, 5.34]
18.6 Bronchitis 1 2215 Odds Ratio (M-H, Fixed, 95% CI) 2.01 [0.50, 8.05]
18.7 Increased cough 1 2215 Odds Ratio (M-H, Fixed, 95% CI) 0.60 [0.14, 2.51]
18.8 Myalgia 1 2215 Odds Ratio (M-H, Fixed, 95% CI) 2.51[0.49, 12.96]
18.9 Increased sputum 1 2215 Odds Ratio (M-H, Fixed, 95% CI) 0.75 [0.17, 3.36]
18.10 Pneumonta 1 2215 QOdds Ratio (M-H, Fixed, 95% CI) 2.01[0.37, 10.97]
18.11 Asthenia 1 2215 Odds Ratio (M-H, Fixed, 95% CI) 2.01 [0.37,10.97]
18.12 Guullain - Barre 1 2215 Odds Ratio (M-H, Fixed, 95% CI) 0.33 [0.01, 8.19]
syndrome
18.13 Other 1 2215 Odds Ratio (M-H, Fixed, 95% CI) 0.49 [0.26, 0.92]
19 Patients with late adverse effects 2 2244 Peto Odds Ratio (Peto, Fixed, 95% CI) 2.33[1.22, 4.46)
20 Mortality 1 Odds Ratio (M-H, Fixed, 95% CI) Totals not selected
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Author/Title/ Leech JA, Gervais A, Ruben FL, 1987, "Efficacy of pneumococcal vaccine in severe chronic
Reference/Yr obstructive pulmonary disease”,
Canadian Medical Association Journal, vol, 136, no. 4, pp. 361-365, Ref ID: 1620
N= N= 189 (N=92 experimental group) (N=97 control group). Location=(Montreal) Sites=(1 site). Data

Research Design
Am
Operational Definition

Population

Interventions and
Comparisons

Outcomes

Characteristics

collected 1981,

Duration=(2 years- 6 monthly interval follow-ups)

Double blind RCT

To demonstrate a protective role of polyvalent pneumococcal vaccine in severe COPD,

No operational definition of COPD reported. Clinical diagnosis of COPD and an FEVy <15 L
Definitions given for:

Upper respiratory tract infection: presence of runny nose; fever; increased cough without an increase
in the quantity or a change in the color of the sputum,

Lower respiratory tract infection: a combination of fever, increased cough and a change in the color
or an increase in the sputum quantity.

Pneumonia: Presence of symptoms of a lower respiratory tract infection and evidence of a new
infiltrate on a chest roentogram,

Stable, ambulatory population attending chest clinic with "severe COPD":

COPD diagnosis (including chronic bronchitis and emphysema but not asthma, cystic fibrosis or
bronchiectasis) FEV1<15 L Previous pneumococcal vaccine excluded

N=92 Influenza vaccine & 14-valent pneumococcal polysacchride vaccine by injection

N=97 Influenza vaccine & saline placebo by injection

Death rate/Hospital admissions/Emergency visits/Mean length of hospital stay

Mean age control group/experimental group=69/66 yrs, Age range 40 to 89 years,

Men control group/experimental group=69/66

FEVi/FVC in control group=096/213 L FEV4/FVC in experimental group=094/2.18 L

Mean FEV; predicted 75%/Mean FEV/FVC 63%




Results Over a two-year period, the rates of death, hospital admissions and emergency visits and the mean
length of hospital stay were not significantly different in the two groups,
Author/Title/ Nichol KL, Baken L, Wuorenma J, Nelson A, 1999, "The health and economic benefits associated
Reference/Yr with pneumococcal vaccination of elderly persons with chronic lung disease”, Archives of Internal
Medicine, vol, 159, no, 20, pp. 2437-2442 Ref ID: 216
N= Total N=1,898 participants

Research Design
Aim

Operational Definition

Population

Interventions and

Comparisons
QOutcomes

Characteristics

Results

Location=Staff-model health maintenance organisation (covering 21 clinics) -Minneapolis-St Paul,
Sites=21 clinics

Retrospective cohort study- based on the Staff-model health maintenance organisation database
(covering 21 clinics).

To assess the association of pneumococcal vaccination with hospitalisations for pneumonia, influenza,
and death,

Using administrative data, hospitalisations for pneumonia & influenza, and death were compared for
vaccinated and unvaccinated subjects using multivariate models to control for subjects baseline
demographic and health characteristics.

All members of the staff-model health maintenance organisation who were: >65 yrs

A diagnosis of chronic lung disease (ICD-9-CM)

During the preceding 12 months (01/10/1992-30/09/1993)

Who were alive on the first day of the outcome period

Who were continuously enrolled throughout the 12-month baseline period

Vaccinated participants N=1,280 (vaccinated before 11/15/93 N=843; vaccinated after 11/15/93),

Not vaccinated participants N=618

Association of pneumococcal vaccination with:

Hospitalisations for pneumonia, Influenza, Death from all causes

The additive benefits of combined influenza and pneumococcal vaccination

Two influenza seasons were taken into account, The first influenza season was taken from 151193
through to 30,0394 and second influenza season was 15,1194 through to 30.03,95.

Baseline characteristics of the study participants according to pneumococcal vaccination status was
presented in the following format only:

Mean Age yrs
Vaccinated before 15,11 93/vaccinated after 15,11,93/not vaccinated=73.6 yrs/74.1 yrs/74.9 yrs

Male %

Vaccinated before 1511 93/vaccinated after 15,11 93/not vaccinated=50.5/49 9/45 6

History of pneumonia %

Vaccinated before 15,11 93/vaccinated after 15,11 ,93/not vaccinated=17.3/14 2/20 4

Influenza vaccination %

Vaccinated before 15,11 93/vaccinated after 15,11 ,93/not vaccinated=80.3/78.5/56.0

Pneumococcal vaccination was associated with

A 43% reduction (adjusted risk ratio [RR], 0.57; 0.57; p=0,005) in the number of hospitalisations for
pneumonia and influenza,

A 29% reduction (adjusted RR, 0.71; p=0.008) in the risk for death from all causes,

For the control outcome of nonpneumonia hospitalisations, the rates did not differ significantly between
the 2 groups (adjusted RR,091; 95% Cl, 0.77~1.07; p=0.24).

During the 2 influenza seasons included in the study, the effects of influenza vaccination were additive
to those of pneumococcal vaccination, Among persons who had received both vaccinations, there
was a 72% reduction (adjusted RR, 0.28; 95% Cl, 0,14~058; p<0.001) in the number of
hospitalisations for pneumonia and influenza and an 82% reduction (adjusted odds ratio [OR] 0.18;
95% Cl, 0.11~0.31; p<0.001) in the risk of death when compared with those who had received
neither vaccination, There was no evidence for interaction between the 2 vaccinations (influenza and
pneumococcal vaccinations) for either outcome (p=096 and p=059, respectively),
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Author/Title/ Anthonisen N, Connett J, Kiley J et al, Effects of smoking intervention and the use of an inhaled
Reference/Yr anticholinergic bronchodilator on the rate of decline of FEVs, The Lung Health Study, JAMA Vol
272, No. 19, pp. 1467-1505, 1994
And

Connett JE, Kusek JW, Bailey WC, O'Hara P, Wu M, 1993, "Design of the Lung Health Study: a
randomized clinical trial of early intervention for chronic obstructive pulmonary disease", Controlled
Clinical Trials, vol, 14, pp. 35-19S, Ref ID: 1002

N= N=5,887 Duration= Location=USA & Canada Sites=10
Research Design RCT carried out from October 1986 to April 1994
Aim To determine whether a program incorporating smoking intervention and use of an inhaled

bronchodilator could slow the rate of decline in FEV4 in smokers aged 35~60 yrs who have mild
obstructive pulmonary disease,
Operational Definition  Airways obstruction was defined as a ratio of FEVy to FVC of 70% or less,
Smoking intervention=intensive 12 session smoking cessation program combining behaviour
modification and use of nicotine gum with continuing 5 yr maintenance program to minimise relapse,
Bronchodilator=Ipratropium bromide prescribed three times daily (two puffs per time) from a MDI

Population Smokers with mild COPD (Asthmatics constituted 7% in each of the three study groups)
Interventions and 1. Smoking intervention plus bronchodilator
Comparisons 2. Smoking intervention plus placebo
3. No intervention (usual care)
Outcomes FEV: over 5 yr period
Characteristics Excluded if evidence of other serious disease that might interfere with follow up or influence lung

function or if they regularly used physician prescribed bronchodilators, "These criteria had the effect
of excluding most physician diagnosed asthmatics and persons with significant symptoms of COPD",
Mean age - 48 yrs

Sex - 63% male

Ethnic origin - Not detailed

Participants were required to have an FEV; and 90% of predicted normal.

Mean FEV; predicted 75%/Mean FEV/FVC 63%

In each study group there were 7% asthmatics/30% bronchitis/3% emphysema

Results The SIA and SIP groups were virtually identical in terms of quit rates,

Participants in the two smoking intervention groups showed significantly smaller declines in FEV; than
did those in the control group.

Most differences occurred during the first yr following entry into the study and was attributable to
smoking cessations

Those pts who achieved sustained smoking cessation experienced the largest benefit,

There was a small, non cumulative benefit was associated with use of the bronchodilator however
this disappeared after the bronchodilator was discontinued

For participants who completed the 5th annual visit, the mean cumulative changes in post
bronchodilator FEV; differed sharply between the two intervention groups and the UC group. Average
decreases from baseline to annual visit 5 were the following: UC, 267 mL; SIP 209 mL and SIA
184 mL. All groups were significant (p <0,002)

Hospitalisation of participants in each yr of follow up equated to nine hospitalisations per 100 person
yrs of exposure, Differences among treatment groups were small and not significant,




Death rates did not differ between treatment groups (P=0.59)

Author/Title/
Reference/Yr

N:
Research Design
Aim

Operational Definition

Population
Intervention

Comparison
QOutcomes

Characteristics

Results

Scanlon, P, D, Connett, J. E,, Waller, L, A, Altose, M, D, Bailey, W, C, Buist, A, S., & Tashkin,
D. P. 2000, "Smoking cessation and lung function in mild-to-moderate chronic obstructive pulmonary
disease - The Lung Health Study", American Journal of Respiratory and Critical Care Medicine, vol,
161, no, 2, pp. 381-390, Ref ID: 166

N=3926 smokers (3818 analysed results), Duration=5 years, Location=North America, Centres=10

Prospective RCT

To quantify the long-term benefit of smoking cessation and establish the predictive value of
characteristics,

Screening spirometry of FEV1/FVC ratio <0.75 and an FEVi% predicted 50-90% of the value
predicted for their age, height, sex and race,

Operational definitions provided for "sustained quitters (Q)" and "continuing smokers (S)" and
"intermittent quitters (I)"

Mild to moderate COPD

Intensive, long term smoking cessation program (special intervention, or Sl)

Participants in the S| group were further randomised to use either:

1. Inhaled ipratropium (SI-A group)

2. Identical placebo administered by MDI (SI-P group)

Usual care (UC)

Lung function measured over 5 yrs

Annual health questionnaires

Mean age - 49 yrs

Age range - 35 - 60 yrs

Sex - 36% female

Results:

34% SI-P quit smoking Yr1 vs 9% UC

37% SI-P quit smoking Yr 5 vs 21% UC

22% remained abstinent without relapse from Yr1 to Yr 5 (sustained quitters) vs 5% UC

Participants who stopped smoking experienced an improvement in FEV; in the year after quitting
(an average of 47 mL or 2% pred),

The subsequent rate of decline in FEVy among sustained quitters was half the rate among continuing
smokers, 31 +/— 48 vs 62 +/— 55 mL or 0.27% pred/yr (mean +/— SD), comparable to that
of never-smokers,

In contrast, continuing smokers showed a more rapid rate of decline in FEV4, both during the 1 yr
and between Yr 1 and Yr 5. At the Yr 1 visit, FEVy had decreased by 49 mL or 0.74% pred,

Between Yr 1 and Yr 5, FEV; decreased by 62 +/— 55 mL/yr, twice the rate observed in sustained
quitters (p<0.001).

Participants who quit during the first yr and then relapsed after Yr 1 showed a 1.6 +/— 5% decline
in FEV1% pred after relapsing (p<0.001). Those participants who quit smoking after the first yr
showed a 16 +/— 5.6% improvement in FEVy % pred after quitting (p<0,001), which was also
comparable to the benefit observed in SI-P quitters at Yr 1,

Predictors of change in lung function included: responsiveness to beta agonists/baseline
FEVi/methacholine reactivity/age/sex/race and baseline smoking rate,

Respiratory symptoms were not predictive of changes in lung function,

Conclusions:

Among those who quit smoking, the annual rate of decline in FEV1 over 4 yr was half that observed
among those who continued smoking (31 vs 62 mL/yr). This rate of decline among quitters was
comparable to published rates for decline in FEV4 in healthy never-smokers,

Smokers with airflow obstruction benefit from quitting despite previous heavy smoking, advanced age,
poor baseline lung function, or airway hyper responsiveness,
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Author, year
publication
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N
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Type of studies
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Type of intervention

Type of outcome
measures

Results

Cranston JM, Cochrane Database of Systemic Review 2007

Domiciliary oxygen for chronic obstructive pulmonary disease

2 RCT studies

To determine the effect of domiciliary oxygen therapy on survival and quality of life in patients with
COPD,

Any randomised controlled trial (RCT) in patients with hypoxaemia

and COPD that compared long-term domiciliary or home

oxygen therapy (LTOT) with a control group

Adults with COPD, also known as Chronic Airflow Limitation (CAL), Chronic Obstructive Airways
Disease (COAD) or Chronic Airflow Obstruction (CAO), who received home oxygen therapy in the
community, The majority of the patients had chronic hypoxaemia, arterial oxygen tension (PaO,) <55
mm Hg (7.3 kPa), but some of the patients had a PaO,>55 mmHg at rest with

evidence of nocturnal hypoxaemia or desaturation with exercise,

The intervention in the active treatment group covered all forms of LTOT including provision of oxygen
using cylinders, concentrators or liquid oxygen therapy. In the control group, the intervention was
either placebo air by the same method of delivery or no specific intervention,

(1) Survival

(2) Health related quality of life as measured by a validated instrument,

(3) Improvement in physiological parameters,

Long-term home oxygen therapy improved survival in a selected group of COPD patients with severe
hypoxemia, Home oxygen therapy did not appear to improve survival in patients with mild to
moderate hypoxemia or in those with only arterial desaturation at night.

Comparison 1. Continuous oxygen therapy versus nocturnal oxygen therapy

No. of

No. of

QOutcome or subgroup title

studies  participants

Statistical method

Effect size

1 Mortality 1 Peto Odds Ratio (Peto, Fixed, 95% CI) Subtotals only
1.1 at 12 months 1 203 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.53 [0.25, 1.11]
1.2 at 24 months 1 203 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.45 [0.25, 0.81]

2 Change in right atrial pressure 0 Mean Difference (IV, Fixed, 95% CI) Subtotals only
2.1 Rest 0 0 Mean Difference (IV, Fixed, 95% CI) Not estimable
2.2 Legs up 0 0 Mean Difference (IV, Fixed, 95% CI) Not estimable
2.3 Exercise 0 0 Mean Difference (IV, Fixed, 95% CI) Not estimable

3 Change in pulmonary artery 0 Mean Difference (IV, Fixed, 95% CI) Subtotals only

pressure

3.1 Rest 0 0 Mean Difference (IV, Fixed, 95% CI) Not estimable
3.2 Legs up 0 0 Mean Difference (IV, Fixed, 95% CI) Not estimable
3.3 Exercise 0 0 Mean Difference (IV, Fixed, 95% CI) Not estimable

4 Change in pulmonary wedge 1] Mean Difference (IV, Fixed, 95% CI) Subrorals only

pressure

4.1 Rest 0 0 Mean Difference (IV, Fixed, 95% CI) Not estimable
4.2 Legs up 0 0 Mean Difference (IV, Fixed, 95% CI) Not estimable
4.3 Exercise 0 0 Mean Difference (IV, Fixed, 95% CI) Not estimable

5 Change in cardiac index 0 Mean Difference (IV, Fixed, 95% CI) Subtotals only
5.1 Rest 0 0 Mean Difference (IV, Fixed, 95% CI) Not estimable
5.2 Exercise 0 0 Mean Difference (IV, Fixed, 95% CI) Not estimable

- ©




6 Change in stroke volume index 0 Mean Difference (IV, Fixed, 95% CI) Subrotals only
6.1 Rest 0 0 Mean Difference (IV, Fixed, 95% CI) Not estimable
6.2 Exercise 0 0 Mean Difference (IV, Fixed, 95% CI) Not estimable
7 Change in pulmonary vascular 0 Mean Difference (IV, Fixed, 95% CI) Subtotals only
resistance
7.1 Rest 0 0 Mean Difference (IV, Fixed, 95% CI) Not estimable
7.2 Exercise 0 0 Mean Difference (IV, Fixed, 95% CI) Not estimable
8 Change in right ventricular 0 Mean Difference (IV, Fixed, 95% CI) Subtotals only
stroke work index
8.1 Rest 0 0 Mean Difference (IV, Fixed, 95% CI) Not estimable
8.2 Exercise 0 0 Mean Difference (IV, Fixed, 95% CI) Not estimable

Comparison 2. Long-term oxygen therapy versus no oxygen therapy in severe hypoxaemia

No. of No. of

Outcome or subgroup title studies participants Statistical method Effect size

1 Mortality at 60 months 1 87 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.42 [0.18, 0.98]
2 Change in weight 1 Mean Difference (IV, Fixed, 95% CI) Subrtotals only
2.1 Dying between 180 and 1 22 Mean Difference (IV, Fixed, 95% CI) -3.36 [-8.01, 1.29]
500 days
2.2 Survivng over 500 days 1 39 Mean Difference (IV, Fixed, 95% CI) 1.08 [-0.54, 2.70]
3 Change in FEV1 1 Mean Difference (IV, Fixed, 95% CI) Subrtotals only
3.1 Dying between 180 and 1 21 Mean Difference (IV, Fixed, 95% CI) -0.11 [-0.27, 0.05]
500 days
3.2 Surviving over 500 days 1 40 Mean Difference (IV, Fixed, 95% CI) 0.08 [0.04, 0.12]
4 Change in FVC 1 Mean Difference (IV, Fixed, 95% CI) Subtotals only
4.1 Dying between 180 and 1 21 Mean Difference (IV, Fixed, 95% CI) 0.56 [0.12, 1.00]
500 days
4.2 Survivng over 500 days 1 40 Mean Difference (IV, Fixed, 95% CI) 0.05 [-0.89, 0.99]
5 Change in PaO2 1 Mean Difference (IV, Fixed, 95% CI) Subtotals only
5.1 Dying between 180 and 1 19 Mean Difference (IV, Fixed, 95% CI) 4.56 [-1.04, 10.16]
500 days
5.2 Surviving 500 days 1 40 Mean Difference (IV, Fixed, 95% CI) 1.07 [-1.24, 3.38]
6 Change in PaCO2 1 Mean Difference (IV, Fixed, 95% CI) Subtotals only
6.1 Dying between 180 and 1 19 Mean Difference (IV, Fixed, 95% CI) -0.96 [-8.53, 6.61]
500 days
6.2 Surviving over 500 days 1 39 Mean Difference (IV, Fixed, 95% CI) -2.16 [-4.04, -0.28]
7 Change in packed cell volume 1 Mean Difference (IV, Fixed, 95% CI) Subtotals only
7.1 Dying between 180 and 1 20 Mean Difference (IV, Fixed, 95% CI) 1.32 [-6.22, 8.86]
500 days
7.2 Surviving over 500 days 1 40 Mean Difference (IV, Fixed, 95% CI) -0.44 [-1.52, 0.64]
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2. FEV1/FEVs
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ool w0l Bx} 353 A0 2 FEV/FVC< T0%E 7|30 2 FEVY/FVC < 70%2] 7= 348k Acke-S Bl
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