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FEV, > 60% pred. and 0~1 exacerbation/year

FEV, < 60% pred. or
>2 exacerbation/year
or history of AE COPD*
related admission (CHz)

mMRC 0~1 or
CAT <10 (7}2)

mMRC > 2 or
CAT = 10 (Lt2)

Short-acting beta2-agnoist as required

LABA
First choice SABA as needed or or LABA® LABA + LAMA
A LAMA

Add on therapy:
exacerbation or mMRC > 2

LABA + LAMA l l

ICS + LABA + LAMA
+/-

PDEA4 inhibitort or
Macrolide
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*AE COPD: Acute exacerbation of COPD,

T Asthma overlap or high blood eosinophil,
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5w sI= HEhe oA AE(9h, A HE =8 " A7, 3107 A (), Bl olo] 791E xAlE}
3L gler 10 ol vl ARl 29171 8%lelM 7912 Atk whd shrl= Fgke 20059 108k W 15,590]
gkt 2015300 14.8780] Agsllon % 7,538W0] ARGt

Elob
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1) ZA|H 2

COPDZ 3l A7teh ALS|ZEAIA Fto] WAgit), -efvele] 29 20109 AFHEAAAE7H A5 oJetd
28409 9 Ax7}F COPD AEE I3 214 98§02 AEHom U1 g=r]e-2 20009 A EF A7
Agol olaba of 3237k Yol Gahv] H F43) kst Yk, 20139 AR AANE/FI Azl olshE COPDE
o138k & A18)A H]8-2 14271 W $hxjol] ths) 49 4000%t 7l A EEH Ao= FHHL copDe 2F o7 Hl&e
29 14009t D24 Y B8 oc00%t =, 2 A|E MG 76005t D, o B8 41008 DER o] Fo|A )
20134 COPDE I3 Apgt ojgho & <let & 7hd w82 19] 82008+ Fel= FAET’, 20083004 20131 5<F
COPDE X &HHL 9l 3kl 13.9% Z71etdet] & 717k COPD #d oFE ug-& 78 2= Z713hsieh.

el A AA 2R oite] %7t 257 A3l oJF) AE=E| o]F COPD| &gk A&o] 56% (38% )&
A, nl=te] A9 COPDE 28 AAIA gL 20109 4999 g on AHAR] o8 AHE uhd 2959
gelo] gehi= Aow Frhey’, F449slyt AA| copD B omnH|g & 7P 2 HlES 2} CoPDe] 5%
o} o5 B8 AAAR1 4 AV I CoPDY FE=7t S/ Yoyt Ak s Fol s HER
g ¥)8% FVFEHAl Ht PR oAl COPDE I8t A o]f v|§ AEHUE 2737 7149 ikl 3%
< T 1u8o] o Fa3lt) ol ydtelde B2 Bo] $5¢ CoPD $xlol isl] F7123] =88 A E3l7]
WREel] COPD $ALE EHoL FFojof = AR Aol AR = Al €t 14 Ao AlY F83+ =7} Ao|=
2 COPDE QIgh 7HH|8-2 ol& =7} ZAdl wie- v Jaks m|xict,



2) 31 Bt
Aol o3k 2184 248 Yehlle ABEs dutdor oA AJZE(disability-adjusted life year, DALYs)-&
/\]‘%"5]':3]355 o= Aol ot 27 ApdF ol & QIgk E4e] es onlghtt 1990 COPD= A AlAIZ o= 124

DALYs <=219] gelo|l o} 2030idelis 73A) Fa9icle] & Ao opder), $ejuzte] 4 coPDA ]38k DALYs
= 20024 10'11 w2702 10409\01% 007d9= 108t 87 55002 792 EvE 22 s g9t FA%
Feg Bork feluEke] §98 W 1k 7RHE uf o]ejdt FAlE Yo w Al&E Flo g Hr) 2012
= Ay 2o Ao ojahd COPD,] 109+ % DALY 13059 BG4 23ke] DALYs & 6,21%5 2FA|gcP,

e ad 2 (years of lost life, YL@ £4 ¢olo] oJs] Aoz 2 & 9= to|E dnp} 9% Fala
ZQ=AE =243 Fxjo| A% ]')\]'/“‘/:]—r(years lived with disability, YLDs)&= ZWo 2 91& A4 Wd<4eo|t}, COPD:=
ko] 749 108 9= VIL 1091019 YIDs 39J0]ck, o] 3§ 109 i YLL 139), YIDs 394& 3xeka glei]

COPDE. QI8 AP A2kt A1) A% 3 vRAR Aol 1% gl o A48 2e & F U

COPD®] $19AE 74 Fasti 2 deldl AL Folth olelo] Hgly Balolt S5, I, e
48 A 2, VIRAGIE 871 39 ol ACE 1. 017 B HBIAS A, M=
W 7R B S o Aske] WIS el AIRle) gtel tlek 1hge] The, SjRoIRjs)

ST ) 4 A4S G Ao Hhe) el A ek ik ol S 2 S A
ARHE ST COPF RS ek S Sl M ) e, Y IE A Mg
Sogol O A e Atk WAV S MG AR ) WSS Yo
8 A AR A Ao Aol HREETS] HE S ol e, ol Feiel]
73401 913el4 o] ikt he, Aol WebE thE 4 glom f7el aclo] $ELIAE CoPD W
o ake IR o Told 5+ 7] WFolh, SIBeIAe] mEEe AREE o] oldsE, 2 NHYSE Wold
Aelk, Felel Al Fgt B, FACK: FEV©] FHAI) 48 davh coppe] Aol Fag FIe Frka
el gt A slwe] iR IHE] AP Arol FEE FEV.e] At gleiehe %u% Helol el

wo} glow CoPDR WA 4 okt B3 HAArKIH 12 A Sae o 44 B gl 24l
BRAGAZODE A2 £1 4 sl ek, AR AR T A S A el Sl
Zoln, A Mol FE F 5 Qe A B 24 AT AVIE TR A5 Ao gk olele 9HAA 4T
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—— TR1: Normal

TR2: Small lungs but no COPD
—— TR3: Normal initial FEV, with rapid decline leading to COPD
—— TR4: Small lungs leading to COPD
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28
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53 e ot ee
23 TR1: 71.5% No
58 601 TR2: 16.9% J COFP
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&S \ TR3: 5.5%
°% 404 BN Toe } COPD
g > TR4: 6.1%
g
>"§ 20
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0 T T T T T T T > Age (yearS)

Age range under
observation

a3l 1-2, 7|4 FEVi} d7|s Zasko W2 FEV;Q| sl 2

A4 g1 FEYN ARFE 7P A SR 514 Aol o dRE-S AAjsta vk, $ehve
dlrE guk1 FEYA duFo] A9 gl Aow dEiA ddoy”, H %Eﬂlh‘“ﬂ o] FH2 tholel A
COPD AlolME ol AZS oJ4ld] & dart ok

X8 COPD $kae] ZPASo] tal o 4 o]

AT, 7152el fg Agh w 91gAe] 9on old 1R faA
]

E_,

sk BAA A B ol B G o1 2492 Mo, U HaAE Sl 0 ol
#7)% 7hasl BAAo] g 4 90om® AT genome wide association FTENE A3 Wy} T Q= {7z}

&p

(alpha nicotinic acetylcholine receptor -84k} hedge-hog interacting protein gene 5)& B33tk 2L}, oA
7 5202 BAT B4, 1% 2 et Bl e} A2 3 Sk 397} Ao olol djat 7} 7} Ha
yefolcy™

33 coprpe oIz 7HEE 9o, egUel At E Lol g3elrte] sz G ok oy
U 278 =3 2ol 2JsiA] Q1A] o U vho] Sof W 9)32Ixke] :=EZ 1l COPD IS falel=AlE BE
sfe}, feluete] Aol whe COPD &S o diT B b Eon, 20089 FRIZ G Akl w2
F2s B Folw el copD A=t 23k, ozl (Aol shtel sleiAle 28 5 g
APFRIE, e, #2 Azdaelds HU coPD fHEe] A9l fAlsieE”. Auel whE copD WA Zjole] fglow
Ao whe Feige] Ao], o] whE 7w A7 Tl xol”, wi= while] sz ekl ha 7Ade] Aol
ol AANET Slek. el JFl et o= HaelAe oo] T HoR Ao AR HuHm o, A2
ST A 24 HAE o83 AelA Hlgt FAHole ekl HAkE oRjella Av)mdeo] T o WAy
3R Zlo] BaEd™ slAgk o]2jgk CoPD 1@IAEA 2] vole} el Wakgt st tisitt 5 57}




A77} Basich

¥ 23l FFE = AR B CoPD| BA e =Y 7 St olE =9, 2 Al A Ad]lel HlE
W) FEV/gkat M2 ko] AaaAlE Bola”, A Aol o) Alde) 557] 7] w7leel JPE vk
wastgr”, Ao A2 e Al o] AP ZIES o 3 ATl CoPD7} BHFRE 9] s0% ARl
we} FEV o] T4 ofstoll oJalglon] ymz] sove BgAdel Hd4m Bdol 9l Busign,

1) &H

Fde AAIH ez 71 &3k fgdAteltt. FlRlE 387 Sl o B3 ButEH, o7 FEV, A AEE
] Ak, AFREE HIEARte] vE] Sl g ER(ato], QdlAel Gujel HH wiejsht $)of Agle] BujAl
2 25 93 U}i X—}%@D}“. 7+ —;}:9_5:_ G —§—7l 247 coPDE 28 & Y. QA 2 FAw glolo)

s
12 1%
)
=2
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AQH =& BASEHIE, WIE, $EA, slad Wd 9% g8 n=FRE (American
Thoracic Society)] ®.iLo] FA7 B BAEtEE, e, AR B 2o}, 23YE AR}
ZH7REE AR A7 7haet Be] YUHFEV: 7~8 ml/yean)”. 71221 AH 3l mE Qg #7)
= z}_/;t COPDE] Zgto 2 oloj=A| Fr}, A929] SAPALDIA T3 EAT(18~ 624, 4,2678) 04 S5 o]ite]
COPD7} o]2jgt AH =& Ao} #elo] gle-s HoFglet], 494 =E=2o oJgh copPDe| S FAl
A 31~ 3206, HIFAAIN 43~ 56065 2R8I, o] 218k A=, 10~20% COPD EAtelld 557 F2dold 7]
= A} 2Y9E &3 AdHo| Yrhe n=E38} 3] (American Thoracic Society) E.alol] H|&l] tha E7]= 3FAH
A9 AY =2o] Ao} Hel7)E Fol Adolgt tA HIRERE Zo R A=, Aol fajdhdo] 2 24x]
A ek AYelXe= flollx] B Hu] Aol o] Ruwtt o H& Aot}

o
_0|L
1)

3) AU 2l cf7| 2

U, R e A 5 g vikg wzko g ALEE A9 A 37 99jo] M) o]E 2wy
29% co PDA Za3 3oz Zas & P oF 30009] AAl AT} ol FAE Bhol} A &
8], Wi To spge] ouAgog olgatn ot aEER, A AAFHeR Be vt HEHe i 93l
wZgo] gl Aol ®Y ©ale] e 3] 04 BAET | AeA | oFgake Zalst S ok A} wjolv)
2o Hf Az Bl o3 3] oL HYF pas U 5 Ao e, o9l the 2] giy] 9.9o]
COPDE Yo 7)=x] WalalA] ek, e} th712. o] wle] A&} ko) E.LJ %ﬂz}g = 277} 9l 2 ez
sl zsl PM2,59) WAHHA} 71 e et 7P wke Fo] ZolEe] Hrls I's
27t BRAEIY Fa Ut olxtabaze} PM2.59] A} ZhaahH Xliﬂ% \‘W%}Ol 845p gatEioi)”,
29 24| ) vmﬂ 2 o] =22 o} 2o o FIRE =EHAS u) ofE JFS nHER] Sl tiaiA
Bespl ezl wie gich
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5. At ZAHH &

HIEE CoPDe] SIHRIAR, A AAA S0l s sate] MASEES Sl T, wad 4
o ofwl aglo] WWF WAl Bolsherls & elAl QA 4, ASIBAA o] Al 87 2.
A, 0H A, 9P, A duEeAs ofd BasA e

.
5%

rﬂ

6. A2t 7| =0l

A2e coppe] AR 28 S k. B sk Aol F giglo] ARl coPD BASIHEE
128 o]} =), E g2 A2 AT E H2lEkxte] oF 2000l vl7FdEel vEAEkak Jﬂg/\p__ 77} wgst

S Bty N=aNIAE coPDY] .3k gdelxte, VEaulge A SiolE %ZH A, Hrlse H=
3 7hobw #eo] gl el AlfE Aol Zmdnlge] A A EE 15%E —E—?ﬂ«l 3% thro 2

83 COPD @A,

~N

712428

RH71EA Aol thet 271 el H7le sk Aol itk sglont, H Al 71k Eul=ol

B A9E d7ls Astel el grka HuHet””, gk v 1A dS 717 g FaAks CoPD A9
TV olom wVIBAY B SRl B5e) FFE St dddel gltkn HuH,

9 £87) Akl Aol gl 20~ 444 B 463698 IO NG FFEATR 1991~1993, 2%
1999~ 20020041 o1l Ads] A F87) e el sk W A/ Asfeh 587 B4 Wt gl
R HelFgiry”. Teit, qoPD whe mixfe geke ob) WatelA) ek HIV gde Fld o3 A1 Hae
218 4= 9l 1% e copD W YAt AEA Qlt) tEe], Asle copDe} 7 aljof 8 Asto|z} COPD
oA Bk 5 Qe AE 9] shjolrt”

2, a2 e

Dulelrlel feIEAL o 9% e 2Rl ofF 9% Mg QI8 WA TTlel Ay BT A28 Halz
A7) a7lE AasE 2U 5 ek ol Welsk wsle 3714Yn ARARe e

1. 82|
COPDE 7], w243} 7 dAlolA Helsty waly} gl wlo] 7 B9jojla] Rejo] whe So] HEAE|

ot 94z wsle}, WHEEE 3 B 8o o 7|we] T2 way} et Ao R} A8
Az 2 T2 W= AsAn, FHe Fddl Tow olzjd Wel= A&Ert

10 S



Sl QA7)e} e WAl Aol o =22 3F7A0] ol dENkeo] W) WFAAINE coPDr}
A, HEAAoN ) gk did 71 de B BeiAl olA) e 2k AEdlag BERsEL 5 o
A7l ol dzikeo Wl WakE zadt. 3 olfoln PENhee Ak, olejd A5H A
go) ABF 7S TR AT,

1) 45t AEA

SR o2l 12§ BT Slab] thAATG EET B GEATA ATl AR AR by-
drogen peroxide, 8-isoprostane 5)¢] AJ/JH}. COPD $AES] 571 712 w59, 71 22 g9 o= 2kl 245
o] Z7hslo] S, AASHEL Faslol gtk PAHEAS] Pt PG S 2ske AARIKCEE: NS
Taw Qe s, oleldh AslaEd it coPDe] o gt

2) BEsEL U BTEsE L] ERY

COPD EAbolln] F7heo] Sle dhlia) aas ofg] ASAEY 7% AaAEex fegct. dulidsfase H4d
A Ao Fa R dekiel s gste] H7|Es el 2Ey 71ee] WEE Al B o]
e}, ofHdt whilEel asel gtz vy 2485 Wolshs TS| ER Alolo] B ¥ COPDE 2T
ATt

3) @M=

Bx7%, A2, d@d] AXARE] 57t STkt olof $ &8k ST} Tel, Thi, Thl7, LIC3 A9}
o olmlpr} Zrleit) oo g AT Fukylo] 9l Ae AT The, X 1C2 9F 22 A|EE0] Z7}4)
Sl 7397t Y ol AEEL 55T 2 AR ) dFuiiEES Eujsta v, A, Hdie]
T2 FAHE AESC P v

o] Tt P=ul7)E-dE(chemotactic factors, proinflammatory cytokines, growth factors)2 Gl ] J=AH TS

S o Bou dFWSS doA Ho T2 walE gy

5) 7122 732t Ato|H HRe}

7187 34 stk Aol el £45717k coppst 75 % XMW HaEw e, FA B COPDeIN
Hol= 7|=d5E 7 ARl AdRlAbe] sedt HI-E— AN, dFol Afste] wAE lﬁMf’VM
PN Ae] whEeke o] 243 fare] edh Ae e u}” olRe ArkH oz sy)Fo] Mk
AYAD 5 s 271Nt Aol 7ol ek,

6) COPD2} Alo| HZHRZ 2| 20|
T AS wE 3F7A0] 9FeS oAkt BAE dFAEe] R
Aelstd Wel S 9 x50 g 93]
A2 P molw, 37} F7hE A2

A2 van o] Aol
QITF”. e, U CcoPD $AR=
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7 el elE sk Qs wAlshs 93 walEe] Hake 2 FEV, FA Uehia, d)7)% ofe
S04 Ede FEV, st 7k mROIEHE) AoNE F2 2at. T8 /1% 935 U] 27w gaw

iﬂEA A=, éﬂrﬁ} 2 7| =S AwE FEV, 74, FEVI/FVC 7]')\9]' Feo] Yok’ 2% HHAE 5714

F/1A%0] AAHOR HslA A HrRFE Aotk AVIFS FE b mE Fefsh welo] YA, 7]
SECRIE

H2o| &3 37 371EEHE Aol itk H| J%E]'%Xk* &0l F71-8-A (inspiratory ca-
pacity, 1C)& 74 /\]7]31, 7154 #7]-8=K(functional residual capacity, FRC)< 7}?\]7:] 2 It}e%, dynamic hy-
perinflation) 284 &= ofste} 5 AlghS Zefd ok HARELS 5F Z50 FHYd TS vA A,
S GRS BASA S gk AL B8 T e 4 9, £54 23

Nos opam e, W Alwel] A8she AT B4R B0 S DAAATRT 25t 25

$9e WPIAZ 5 A

rL
P
2

2) 7}A 3 2o}

COPD ZHzlol|A] 7p2iidt goll= AatadEa) Hehtdss dogint, Adte] PSS 7k wihgol= ofshe
o B|AS AR Z|=d2 913k 5 U(work of breathing) $7}, T8 o4 oz oe g Qs wAshH,
53 $7]8H(ventilatory drive) ARt o] Qlk. ol#gh Fr|Ask= ojitslea AR gt HEEY]
Aste} HAPH 7154 @9l e ¥ /AR OI%‘% 2™

3) 7| o apEH|

e SR D4 Rl 71 SO0, o TAIRAYIN S ek ST, o
oA 71 5e} Fo] 9= AL ofUrh BHiE, BE COPD 3xlola Hol #Hu)y} UeRRE o=t glelv)
U f3l 2200 o3t wHAgZ 9l 7= AF=e kA E(goblet cell) o] F7Fet S (submucosal gland) 2] &EHE
o 7|1 o] = IsiA] Mo ITH|7} doldt}, AR miPfEAED whiliEs Bd= o FREHIE FHA7)AL, o
T34 8A (EGFR) 9] #4J51E Fajr] Ae-S vehit”,
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bz el -T%—S— 3 U S ﬁ%ﬂ H|% ‘;‘ Z28 zifste] 724 wWele otk Hy|EdA FRAEs

HA o] Zhaw FlFUet STl dofsitt, ARSI e 18t A4 Yl el o]FdE 4 BAS
go k™,
5) COPD 23t

3F7) 89 sk T2 Aol ulela 74, 79 79 0. &4 Foll 2JsiA JHQE} o5} Aldll=

i=4
o) Sehiy 8 g/1AYe] Bk AR Al B elasle] SEEge] AR, o #)/ah 2igel ohsle
AagFol A7 % ek AY, AFTNAAE, T AFAF Fol PUHS mE 34 JsE Ao,
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B RIS AHIEROEHSH (LABA)
Indacaterol 150 wg/capsule (DPI) 24
300 «g/capsule (DPI)

L

L9 MSIZE2IH|(SAMA)
Ipratropium bromide 250 ng/mL/1 mL/A 6~8
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Tiotropium 18 wug/capsule, 30 capsule/ea (DPI), 24
25 pg/dose (soft mist inhaler)

Aclidinium 400 pg/dose (DPI) 12

Umeclidinium 625 sg/dose (DPI) 24

SABA: Short Acting Bronchodilator, LABA: Long Acting Bronchodilator, LAMA: Long Acting Muscarinic antagonist, MDI:
Metered Dose Inhaler, DPI: Dry Powder Inhaler,
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2 uge), o vhaas Algsiel FURTAAS ABsie 2% el Ad ASSE 34 TS ol
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(1) 227|d U 53} 8 2F2L non-selective phosphodiesterase HAARE 7182 84 2 ¢jo A Z&
&5k, 7184 AREF W AEkEsss STM7IE 23 givk 2 AEEA FRRE 9 T2 A9kl 4
Zgo] glon VAAEF T} ok FU7IBATA FRS ALEE = Gl AR AlFH o Al

—3‘1’31]5‘\"‘4‘31]5}-22—}%3’“9} Wg Aol FEV, 3 sgado] ool s en”, A8 Hlodde Folsh=

T8l Ao F7)Ee] T HolA| gkt

B8 vdiele] 542 &FefEHon, A5 F& L F AV} He 549580 =2E A 9 A
TS X)), iz 7H(elde] 7 ) WEs Fash JEhE ke Tl sitk Ful S8R S5
U2 FHEoRE FE, BH, oA, 28 Fol e, ogfgt FREES A U AEEE WY M= JERd
g Qlrh wgk JE] AREE T CHRIE(TEA, dukd 53 deAkge] dTHE 3-2).
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E 32, 6222l o2 Ol PBS oixis o % Mein ws

B2zl 822 S0 ol 22 Hegzl S22 Aot = 22
=t Ink
- AT - SWE XMALEF(Pa0, <45 mmHg)
- Rifampicin IEN ME
+ Alcohol SEMAIET
225E

- Erythromycin

* Quinolone SHAU|

- Cimetidine

HolE 2 Y

5) 7|22 23| Hek2 ¥ (combination bronchodilator therapy)

M2 o 287149 871 711 7| HAEEAE weshd, g 7MZI§1WX%191 |FE TTMA ARgsE
Anct Rabgo] 9o ZolwA 7|TA B T 3 5 At FUsauE 2R gAls s adE
Alo] e 7t AE Dm0 2 AMSSE AR FEV 3 F0d0] 7 HdEl AT, FYAIEAvEL-22- g Ak FUA
SRS HAL stke] Y7 TR E o] o] AL ARSEIL Ut FUASAE7IHAG A ML okt
A716S 7M7Y, B FUAEA71BAEA ALET} vl w71 A ETke eIt §916497)
FAGA HFAHL ot Tl FYASA7IBA A B} s 52 WA, sk A AT g3k Niss
2NN CE Fgetate] o] ol FAES o & dATolN FUAIBAEA WHHE FYU=

Bl 2ol=o} FALgueR- a4 Bt vls Ftete A

>,

2. AH|20|E
- BUAE|Z0|S0} BARSLHEIONSH HEQHS HA0| BRI HE SN 52 Zoj4 DPICE
- EURSNEBEIN S ELNSMUERRABA HEOHS st SO 34 SIS FasIL mMRC 251 ofol
SET0| AiGss PP SYUAHR0IS, EUANSNHBINGG SARNSMHEF2ASH OF WeeYS Taai
C2 COPD ol BelAe|20/C, SelRiSAuer2agrlot BRSNS ERIN 3 Wateso| Sel e 2o0l=g)
EURISAHIER2RH WalenEtt S5E ool FHUSE SolT, HISH o) ¥ HUARICHRITE: H2,

AILE: g IAE 7).

Ch COPD &jolAf SRR/ HIE-2AIEH, Bel2s20|S, SUXISABZEN HHsey
A2EC SEE ol SYAUE F0l1, HylsH 40| F HUAZICHEAHTE: SE, &
- COPD &txjoll| ¢l I ZTAE|20[=0] 712t = AZ2 ATSIA| HECDZTE: 55, dudk: 28,

1) EYAE|20|=(inhaled corticosteroid, ICS)

COPDY] T4, 32 Zal HZol thdl S22 ol= T AMg-o] Fjdl| tisis S77F 753 A o|n] =gho]
St} UE AFE|X CoPDoA] FUzB|Ro|t ThE ALR-L 9okl vlaiA] #H7)% JiAlolu FAeEke] el
s BRI 1 Gt FUAE7I1BASGA ) vs) 9-LalA] ¢hor ApgEe] Taew foldt 7 HolA|
Eahddt”” g AR FaElRolE A A&H Hrls ae WAL Holx| Ry,

FUrHRo|= T4 RGO R T 2, Hahe] WA, A% A=l Qg k87 713 Fol ok 18w
FYzH Zo|=E VI AR A Fakgo] e 4 9loH T o, FA oA, Fdx 7ha Fol k.
=3 COPD $lelld FYzeZo|= Hge] e -7%17@74 7

ao} ¥2kg-8 12w, COPDo FU71BASA E3HEA o FU2HRo| =ik Fof= H2s Fut
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B FFoverlap syndrome) 5 558 4k 3ol S Holo g,

2) EUAE|20|=9} 2|4 7| 2R &2 |o] ¥igh 28H(ICS and long acting bronchodilator combination)

T (FUASAFZ A, FUAEGAIwER 22184, Fo)ElZo]=)L FEV 0] 60% wRkel SalEoA Fols)
& o, 323k}, H71s ko] AL sk, 34 ol HIEE 7 F . B ool F4 okt
A COPD Al FYzel 2ol =} FUAIGAIHER22-GAI(ICS/LABA) B3AI7F FUAIEGAIHER 22184 T
120 Hls) #7153t dke] Ae AT FA oS AT AEe 93 date B i g
ATl 1CS/LABA EGAI7} 9jekoll vlal) AFEE-S on|Al Z2A7IAE Ee

ICS/LABA EZAIE tiotropium W25 HTE ko] 2 347t APGE<] Hart sldlov F4etsle] 7y HolA|
A, BA|Rt tiotropium THEA|BolM ATE R A] Fala g2l S5} ICS/LABA BHAIEET #0130
Eolr] A0l Art Fadh Ao Welt™™ 1CS/LABA B3I} tiotropium 3713 -2 tiotropium THEX| R
B} 7153 ahe] Ae AT, deiy ApgElie xlolrt §Igla, FAdetstel B3k A= ATt takste]
g% o Be a7yt Bes™ AT AFlA 1CS/LABA EgHA|9} Glycopyrronium bromide (FYU A48 2A)
374 WEa o] tiotropium TEXEET} 7753} ate] AL FT|AIL, FA okskE AT, 3 1CS/1ABA
B30 FURAEAAFZUAE F715t 34 WAL ICS/LABA BIA| KL 255 o)ife] FAdotsls Zo]aL #7]

53 4] e FINRF,

of

[e]

30 3@

NI

3) A2 AH 20| =(oral corticosteroid)

AR Z717ke] AF2ERol= Fof7t P Al COPDol| =fo] Hthe 7 fich ¥Hd, COPD $EAjellA|
A7 AT ZHRo|=E Fofsle AS ZHR0|E 2
Fapgo gk ARl A7 At o|ARt 7|, T S5, B, FAVE R4, IvEE 5 Il
2E|2ol= Rakgo] ubyE Ao g obduEn], 9 B 3F ALelw A JaRS 721, XM= 23
5 APIES BY Fw i,

w2bx] Qg Al COPD AellA| AF-2H 2o|=x FH8kA] Seth. 2eiu S5t A= B3l 37d¢] A&
Hi o M) Qe AY ATFHRe|=rt Had £ glon, o] A FHAghe] g5Foz FASof s}
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3. Phosphodiesterase-4 (PDE4) S{|#||

 PDE4 ofmxl= Saolsl waio| 9/T BIAD|EKIS 43Ik COPD: 1) FEV: Zto] At 0f5%|2| 50% njaie] 29
e ELRSSHERDNBAL EURISHEBIN SO| K% SOl of 25| 01 SAoE} WA 320 ALBSICE

- FEV10] B4015x{0] 50% D[BlolBiA] BHA7IRIX|a tsiizio] Sl COPD EHolA| ELIRAMuER2SEH, Eein
BI20|<, PDE4 ofH[H| WEIX|Eot BLIRISAHENNSH o EAAE|Z0/C WaX| BRIt 5E 00| YIS
Soln, WISH so| B M| BHOICHEASE: &2, HIZE: 8 2AE 10)

1) 28714 L &1t
PDE4 HAA= cAMP2] TIALE: W3lisle] AU cAMP F=& =ole=t], ol & 9% £92 Jehla L3t 35+
o] o)%3} )8} FAL AARBIE E9% Yt Roflumilasts AE}219] PDE4 JAA] S0 Ptz 7el) 35} aaT
E 7tavle #9% #Hgo] gelso] PDE4 A4l F AS0 R COPD ABAR &7} ke okZolt}”, &l 3 Wl
3]

S7ks By B ofd] Aol Bae] FFE BUAR ool Hglel QFE oL ofs dlEshe 84
S0l wheh gebd 4 IEH. FEVie] el Ale] s mlgtoleln wHZIA Ak ok el Sl ol
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B AR FARNSATIBAAAE Tl Qs TF B2 T65 olde] IFAIEe] e EAlolA
“é%ﬁ‘ﬂ*_é roflumilastg FoFgE 9 FUAIEA 7| BAI A Fofdh A9t ofsizta Gt AU, H
o FASAE FREs 1Cseke] WAl F71HS o5t o ETel] thel A7 Axp EREI. 7)FAIR]
T35 ol 1":‘/\1 R 718A G /gl L Adel etsbr) 23] o) 3l EAE thdeE ICS/LABA +/- tiotropium}
A roflumilast -2 ofE F71RE & 52577 A &SItk Roflumilast 7} Fofol] S5 o de] ofsle} ofs}
= Q% ddg e A A, A fARE SAlTol AlRE T2 Aol roflumilast TollA otEkE
Hashs AF2 Blou SAA froldel ol=xls Sekdith. shAt ik ofslr} 33] ool T tEt
13] o]l ?_‘rXMW: ol ofsh o iﬂ— H e,

W BA7IEe w48t ol Qlal v iR de ke COPD: 1) FEV: ghol A% eI5A]9] 50% Hl“bl
78F e FUASIHER22-8A USSR T Al Folollw o 23] o)} FAdetslrt gt Aol
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T B3 B Ml 7o) Zabo]q thEE ok x)ze] 27| WA AE7HAE B 2 ke @EO]*T
HE SHBMI> 30004 AZA2E O Wol 2 5 glom AZ Wske 27] Y olu] WAR g o
2ok 37 oo A|=o] B} 102,104,107,108

4. 7|6t 22 H 3|2

- AIBRARYAGE: 2, /5 ofgh2 BE COPD R0 BE
ot sict

- COPD EAjollq O M= HIEA L=CHRITE: BE, ADYE: 28
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1) 01IE'>*’S%‘-
R COPD ol QIEFalAt Wil AE-e AR, COPD Eifellr] QEFaAL Hale glo] dadh s7)=
et A}UJ% A7) o) Bxjelr] of Aol mee] COPD B} AlEF AL WAl HES ko

W SR 9i9le] g’

654 olde] BE COPD ﬂx}oﬂﬂ Jﬂ*’é?ﬁ WA e WgA 237} ARTE SAUAPPSV23)L FEV,
407 WIRE £ SRHARHS3, | ¥]gk COPD $ApEe] A3 5 sl o] gt
ATt SAg Walrecy 13)£ %3 s ¥ 2577}11 PPSV231TH F5al At $-eh deds welth & ol
PCV 132 6541 opde] AJRlolln] AT A A 85 et A AfT o] ool froldt Eat )lglen,
o] HI= Az 4d old AKHIG.

2) A
1d <} azithromycin (250 mg/Y £-2 500 mg 5+ 33]) -2 erythromycin (500 mg Y 23])S COPD F4}3}e]
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3) dAZ3HA|=t SHitatA|
HA-g3)A|9] N-acetyleysteineo|L} carbocysteine™ -2 2= kel E715 7[R, §9 S| ZO|=AAE AR
a7 o= Sl B4 o A ARRHE =T s

Stiin AR9) ASHOAFIN A FE HRRAPE S 9 QOPD FASell stating Folale © COPD
TS agetA) 2T, ST sain ARe] HSFEAVRN A T HRAAME 74 COPD FAS
statin€ Tl u) COPD F4IsIo} AIEE ZAAIZER: BT QIR HlER Dol Bol CoPD FAots)

E TaATIA By

5) 2152

713€ CoPD Aol B FolA Fag Yool e Sk webr] Qb A COPD Al HsiAl
of H=je) AHe TS etk 53] TRIAN EF S5 SISk vlokR shAle] AMge 7Fsd @ sk
% s, PEolsA Agshe A% ZPEs) Folshok gk,

HEHHtE COPD $2e] ol Fof] VHE ofeks 1 AAPHA Be dasdA| okege] drEloy, 1 dx
+ Aot copD $hate] AP FAESe ¥ W dethvke dx ¥ o R 7R B del 7|9Igtt. dasdAle
Aprdzol ofF @7)-BF FIE WA S8 ks wEe s F A, webd dReAlEY
nitric oxide, angiotensin-converting enzyme inhibitors, calcium channel blockers, alpha-blockers)= AL3FA] =t}
Sildenafile: COPD #x}e] AZEAE FPA7IA ZPor Aeute AR, Tadalafile: 3%
A COPD #4k9] £558 B2 ARFFS /MAAZIA 23, A2 94 e andgtel AMEe dwEX]
FA(endothelin receptor antagonist, PDES A4, prostanoid analogs)i= COPDS} ATHE #H|udQ} x| 29l HWEA|

openy,

7) OfeF
AT 2 AF vleke wlg- 438F COPD $}e] &8s HAaATIE dl 37} AR, AZst o dike-S st

2= 134-139
Qe
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5.2F 2 &g o= 28 (Ad 3-1, 3-2)

1 7}4 SIRHFEV; 0| HAOI£2]2] 60% O|4H0|, 2|k 114 S0k Z4iot317} 18] 0[510| A mMRC
~ 1S AO|2] SER20|LE CAT 10 0|ato] ZO|3H ZAH0| Qi B2Y)

—

Ak 14 Sot
FEV, S
22 EE YRS HER
DIgk (& Al8t o5} =1
0%
0l & h (th 0~1
mMRC 0~1 mMRC > 2
CAT <10 CAT > 10
Z 4 (MMRC €= CAT &%)
32| 3-1. COPD Egt IS4, FEV:, o3l), 7l ole %3, S 4 FEV: 60% 0&0(1 X|tsh 2A=tvt giodriLt B o,
MMRC 0~1 (B CAT Z47} 10 0j3hol Z20lct, Lk 212 5k, B4 A8l FEV; 60% 0j4joln Xlckafol 28t} gLt
gt #ojn{, mMRC 2 ol&t (S22 CAT F=7t 10 olah)el Zolct, oz 9& =3 mMRC =2 CAT T2t ahtelo] FEV/0
Aozt Aot

7/t COPDZ gjeizt HE2 st s} 12] 0l R

JO
_k')l
_\'I__

[o]]

—
S 1] 60% OlgtoliLt Rt 1 Set 23 oft 2
golct.

FEV, > 60% pred. and 0~1 exacerbation/year FEV, < 60% pred. or
>2 exacerbation/year

HlLIRIG D=1 &7 e or history of AE COPD+
CAT <10 (7h2) UERDRC OB clated admission (CHE)
Short-acting beta2-agnoist as required
LABA
First choice SABA as needed or or LABA+ LABA + LAMA
LAMA
LAMA
Add on therapy: ST TS l l
exacerbation or mMRC > 2 ICS + LABA + LAMA
+/-
PDE4 inhibitort or
Macrolide
| ICS/LABAT |

T8 32, o™ Al COPDe| 2= CHAIR|Z,

*AE COPD: Acute exacerbation of COPD,

T Asthma overlap or high blood eosinophil

"Soi5t 10| 9T BHYIBRIYS st COPD: 1) FEV; <50% FAIISA EE SQURISAHE-NEML S
2lH 89| A& Folof= ¢ 23] 0|4 SHASTL LME Z2

SABA: Short-Acting Beta2-Agonists, LABA: Long-Acting Beta2-Agonists, LAMA: Long-Acting Muscarinic Antagonist,




FASTAIBALRAS) AS )5S SR SEEAE ATl B} 3lo] WA AR ARD,
ROlE BT mMRC 2617 ool F4e] WISV FAIE ) sk A9 USRS AS
A8 % 9leh, 7hE AR b AH Qs Al gl] uhel 72 Bl it Az A 3RS ol

2) Lz BIRHFEV, 0| Ao
2CHA| O|Ate| S E210|L} CAT 10 O|Ate] ZA0| Q)= EHA|

22| 60% 0|0l 2| 1 Sk =427t 18] 05H0|HA mMRC
)

FTUASI7IAAA o] AR dAF ABE AR o] oka Tells FUAIS e 228Ale FAASIdE
AL ek F oF=e] A nlug PR dFelA w71s ST, 5 24, el A Y 54 oSt e 5
5 o= Afolell Apol7h YIAANE ATt ZIRke] 12~24F2 FjH ez gol A7Ite] F7h A7 dasitt webA
U SAte] 739 FUASAHER 2 EA] B2 FUASHTEIANE AT 5 3o ok 7 e Rl 1Rl
AF g giate] Aol wet e ¢ glok A A Sl AR B Al FUAE dER2A Al TS
FEAdAS st AR 5 Sl

U @Akl FUASA7BAISA = ARGl Bskal Sate] S o] iV st B Ashs A
FUAIE g 23}%%1]54 FUAEIREAA BE el AT FUASuE-24- Ak FAAE I —dE A
£ o] AREshs A @ AR ARG FEV, S7F, SFEshe] ghast ako] A e HAlHh Bgk @Al
Hlsl frefsil etske EO]T: s Holnt, Wgao] el Hlsl F2R8o] frefsl v RAEA stk

JIN-

-

—

3) Tkt @2HMMRC &2 CAT -2t 42310 FEV10| H4 0lZ2]2] 60% 0| 20| 74Lt 2L 11
S0k 23| o4 S4BTt UA7ILH YT HER A3t otsi7t UAR #2)

FYALIMEl 221 8Al0 FUASFIUA BeAY) 8-S AR G o] OBl ICS/LABA BA
ol vial w7l it ot} el $-23 FIE Bl B9 ICS/LABA E3HA ARS- wellA #de] vlwrt S71sk3
ot wlehr] o SRl FUAE duer-22h-gAloh FUAASITE A B O] A2 A AR AR ot
A2 FHE] U EF s =2 FAfi e ICS/1ABA BAIE A} ko g aiefs| & 4 Slrt

TR $batolla] FdAIS duel-22- 8419 FUAIE A E Al BAl B ICS/LABA E3A] 9] Aol EakaL
mMRC 22| o] el Sl ALEAY 5t WAshe A9 Al 7] oAl RS BT HEele] ARSskeS
3t} 34 B FUASAATZUA G5 oA 1CS/LABAY vIE) #7153} ake] AL aIAIZAL ofEkE o
S| ZH2eAlZITE, 34 e FUAS e 228 AIeE FUASAREUA F3A 23S Blugk A dAE

A glot.

PDE4 AQAAE FAJes) WEHo] 9la w71 #XGS 4818k COPD: 1) FEV; #ro] A o|&x]9] 50% m]vke]
8 e FUASAHER 22 AY FUASAFEYA T A& Fofolw A 2351 ol FAetst g ol
AR FUASA7 A A 1CS/LABAC] F7Fsh= ¢ 219kl Hlsl #H)7]% 3L FAgetste] Nles
E300h. PDE4 FAIAIE A, A AT A 5] A8l Slof AR A FolE ﬁo}tﬂ o] A2 oF=
9 1 ol sd=n mddd oF=3t B8 Folsire <F Hok Macrolide 771 W2 oF3kE F-olshAl 4
7le 235 Both A7) AR Al Wde 3, Y Ask SO 728 fEl7h e R AREA] 4SS 713l of it




I s 2

=
= = o =
Syele= olst 33 WL 4

SO Cipt IS, E2| ASIS, ESH Al N0 i IS BUIS M| ASHHES ¥ & 2o
o ol

= x d .
- 3012 COPD 2txjo| XI0IZAIE H3tAlZ 4 2U2M, COPDe| S8 A glo] WIS ALE =& T U= ERE
FCOICHEANTE: =5, H1Z: L)

=T

o
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- SUE lohA &E AL i1, BEeY SO YUY STHet =2 (LIZEl X2, bupropion, varenicline)
= dst= 20| x2S X
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1) At us

SE vhgEste] AFor WL vl F28 242 AR gloy CoPDoM 9] W&ol thek A BA| Gt
AAuSo] H75 2 S 5ES sAAIIAE B ov AR dxehe Ve 58 ¢ Ve AN
AT}, FAES FA] COPD ofstel] thek $kake] thx] HPHE 7S 4= Qltk, gl tish o= 9% A A5
&2 ARels v Beg b oPdHel me-e o3 A, AR, oF Zead 9 ¥BHl SEAEAR
5 COPDY] RE X7 QA4S I8t oy FHE AlFT 5 otk

(1) || S8 U Mk wso| e At ARl W FelE s A33la AWe aados #efd
T UEE 7] Fof, Fo] I Xhsk= Aoltt, xS A} JiRIe] a7t ol A et AdE]
AL AgHolojof g}, il Fxe} I, FALA FAE V1ol Fxle] BT Tl AAS 21,
7} ZbollA| BEEAEE AlEeict. AR stolg YA AEE AE FARESE 1SSk 21 coPDe ofslE It
A 2 AFRHS F2ARI

(2) At Ko 1 24! 54, copDe] 71 AHe} Hejde], A5 thet W, SF2T-s TaA7E B,
)57 sk A7, A ostel tiulgk AR E 9 3 9ol A Ul§- Fo] COPD ul&e] Ak FAolct
(& 3-4).

Fago] FeHT Wd] wSARE WETE 082N H ARE AlFshs wSARNS vk St
Ed3l 7]&S AFA717) A3 Yag7bA] tleksl FER o] Fold = gluk. o] w& Feie} I AlTEHE ol

Ado] QARE ¢l ARE HjEshs Ao = G2 MU 5 Qv AR AR £ Qe Fe

F Feo] mgo] P EAH oI, A B FEHs} 53 2 PEAad Fo] AR |EgET
A&EHQ 2EZ2 a3 Fhojof ] aFH o},
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(3) 82t WS Eok 2= elfold] 24 okl Ue A AAe T 7L AR 2 TLAR) G 557
B9 Q9 P, BFED a0k A4 o] 5L Hd', A2e) vEREA e coPD TR Pe] me 1ol
AR AgEste] dake gick Bashert. coPD SAms xeagle] g Hiks oA ol g Hl g
wel 7hsh Aot o]} Qick, U9Ie TS UPFOE COPD S8 WRShe A9 Aol gk A4, okl
A1, A oksjol tigk Fo8 2o EIE R AT} AT BAIAS] e EFHE R o CoPD
Aol AL ol oJholn Mg COPDl e S o] She] AL 127hzke] olmH| 8-S
Foirhe 23} glovh 391 ek Bad gl

2) 3d

(1) 29| 21t

TS COPD $hke] g wshAl 4 9lom H7lse] Fewet ¥ §lo] FEVie #Ag-S ¢hslal7]aL, CcoPD
YIRS, COPD ¥ Y98, AFIES Z2AZnt . o)d &ke o] 7Rk re Fogol mel wslelae
FE COPD $HAlolx] F1gs ThelA] 1hd &2 (pack-years) O & 7|53},

(2) 2 32
FlAks Yzel o2y} FolA7] miel Felo] vl ol gAY kel vl A7ke EQIThd 250 o
FApt Aoz Fdd AEE 5 At
olglold 17 AEvte] 3% Aw gL 5
AYTES v)EEly] miEe]™ o5zl Fdshs coPD Sl ad

o

-E'Lo

e 1A & qlon] of GhY AR FA RS AST A 10.9% JEo FAS Pl . £ 47l

ol 39 FARCHE oFEAE 2 FBAR, ASIs} 1Ee] AA7L HAE 1) FAEE TS Fohd
2 vz ARG, A, FYA, B 2, S Bste] 9918 vlwsks At A ort Ul

Al okl vlel A7IkE 4 &72 29 5 ok 24 UzEl gAY E9E vlushs AEs A ot
T A2 AAolg W7 Ao] QPR Aole Uz Al 3710 34 A S5 jr—"ﬂ~ Galgk Ajs=
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AHA IS ZMAER Al

COPD
MEDLINE

("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 bronchi-
tis"[TIAB] OR "Chronic obstructive lung disease"[TIAB] OR "Obstructive lung disease"[TIAB] OR "Obstructive pulmonary
disease"[TIAB] OR "Obstructive lung diseases"[TIAB] OR "Obstructive pulmonary diseases"[TIAB] OR "COPD"[TIAB])

- ©



EMBASE

'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)

COCHRANE

1. MeSH descriptor Emphysema explode all trees

2. MeSH descriptor Pulmonary Disease, Chronic Obstructive explode all trees

3. (emphysema):tiab,kw or (chronic bronchitis):ti,ab,kw or (chronic obstructive lung disease):ti,ab,kw or (obstructive
lung disease):ti,abkw or (obstructive pulmonary disease):ti,ab,kw

4. (COPD):tiabkw

5. (#1 OR #2 OR #3 OR #4)

ICS
MEDLINE

(("ICS"[TIAB])) OR ((("Bronchodilator Agents/administration and dosage"[Mesh] OR "Bronchodilator Agents/adverseef-
fects"[Mesh] OR "Bronchodilator Agents/therapeutic use"[Mesh] OR "Bronchodilator Agents/toxicity"[Mesh])) OR ((((inhal*)
AND (Corticosteroid* OR cortico-steroid* OR beclomethasone[tiab] OR beclazone[tiabJOR becotide[tiab] OR becloforte[tiab]
OR budesonide[tiab] OR pulmicort* OR fluticasone(tiab] OR flixotide[tiablOR qvarltiab] OR filait{tiab] OR aerobec[tiab] OR
asmabec]tiab] OR becodisk* OR triamcinolone[tiab] OR mometasoneltiab] OR flunisolide[tiab]))) OR ("Adrenal Cortex
Hormones/administration and dosage"[Mesh] OR "AdrenalCortex Hormones/adverse effects"[Mesh] OR "Adrenal Cortex
Hormones/drug effects"[Mesh] OR "AdrenalCortex Hormones/drug therapy'[Mesh] OR "Adrenal Cortex Hormones/ther-
apeutic use"[Mesh] OR "AdrenalCortex Hormones/toxicity"[Meshl)))

EMBASE

((inhal* AND (corticosteroid* OR cortico AND steroid* OR beclomethasone:ab ti OR beclazone:ab,ti OR becotide:abti
OR beclofortetab,ti OR budesonide:ab,ti OR pulmicort* OR fluticasone:ab,ti OR flixotide:ab,ti OR qvar:ab,ti OR filair:abti
OR aerobec:ab,ti OR asmabec:ab,ti OR becodisk* OR triamcinolone:ab,ti OR mometasone:ab,ti ORflunisolide:ab,ti)) OR
ICS™:ab,ti) OR (bronchodilating agent'/de OR  ‘corticosteroid'/de)

COCHRANE

1. inhal* and (Corticosteroid* or cortico steroid or beclomethasone or beclazone or becotide or becloforte or budesonide
or pulmicort* or fluticasone or flixotide or qvar or filair or aerobec or asmabec or becodisk* or triamcinolone or
mometasone or flunisolide):ti,ab kw

2, icsitijabkw

3. MeSH descriptor: [Adrenal Cortex Hormones] this term only and with qualifier(s): [AD]

4. MeSH descriptor: [Bronchodilator Agents] this term only and with qualifier(s): [AD, TU]
1-4/or

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
"CholinergicAntagonists/toxicity"[Meshl) OR  ("Scopolamine Derivatives/administration and dosage"Mesh] OR
"ScopolamineDerivatives/adverse effects"[Mesh] OR "Scopolamine Derivatives/pharmacology"[Mesh] OR "Scopolamine
Derivatives/therapeutic use"[Mesh] OR "Scopolamine Derivatives/toxicity"[Meshl)) OR ("Muscarinic Antagonists/admin-
istration anddosage"[Mesh] OR "Muscarinic Antagonists/adverse effects"[Mesh] OR "Muscarinic Antagonists/pharmacol-
ogy"[Mesh] OR"Muscarinic Antagonists/therapeutic use"[Mesh] OR "Muscarinic Antagonists/toxicity"[Mesh])) OR
"tiotropium"[SupplementaryConcept]



2. "Spiriva"[TIAB] OR "tiotropium'[TIAB]
3. "long-acting muscarinic antagonist'[TIAB] OR "LAMA"[TIAB]
4, #1 OR #2 OR #3

EMBASE

1. cholinergic receptor blocking agent'/exp OR 'scopolamine derivative'/exp OR 'muscarinic receptor blocking agent'/exp
OR 'tiotropium bromide'/expCOCHRANE
2. spiriva':ab,ti OR 'tiotropium':abti OR 'lama":abti OR 'long-acting muscarinic antagonist':abti

3, 1 0OR 2

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

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 combina-
tion"[TIAB] OR "seretide"[TIAB] OR "fluticasone/salmeterol"[TIAB] OR "Androstadienes"[MeSH Terms] OR "budesonide/
formoterol"[TTAB] OR "symbicort"[Supplementary Concept] OR "symbicort"[TIAB]

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” [TIAB])) OR (("fluticasone"[Supplementary
Conceptl OR  "fluticasone"[TIAB]) AND  ("salmeterol"[Supplementary  Conceptl 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"[TTAB]) OR "drug combina-
tion"[TIAB]))

4, #1 OR #2 OR #3

EMBASE

1. 'corticosteroid'/exp OR ‘'antiasthmatic agent'/exp AND 'beta 2 adrenergic receptor stimulating agent'/exp AND
‘bronchodilating agent'/exp AND 'drug combination'/exp

2, 'fluticasone propionate plus salmeterol'/exp OR 'fluticasone propionate plus salmeterol xinafoate'/exp OR ‘seretide':
abti OR 'androstane derivative'/exp OR 'budesonide plus formoterol'/exp OR 'budesonide plus formoterol fumar-
ate'/exp OR 'symbicort"ab,ti OR 'fluticasone/salmeterol:ab,ti OR 'budesonide/formoterol':ab ti

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

4, 'fluticasone'/exp AND 'salmeterol'/exp AND ('drug combination'/exp OR 'drug combination":ab,ti)

5. 1-4/OR

COCHRANE

. (fluticasone):ti,abkw AND (salmeterol):ti,abkw AND MeSH descriptor Drug Combinations, this term only

. (formoterol):ti,abkw AND (budesonide):ti,abkw AND MeSH descriptor Drug Combinations, this term only

. (seretide):ti,abkw OR (symbicort):tiabkw OR (fluticasone/salmeterol):ti,abkw OR (budesonide/formoterol):ti,ab,kw
1-3/OR

—_
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Ultra LABA

MEDLINE

1. "5-(2-(5,6-diethylindan-2-ylamino)-1-hydroxyethyl)-8-hydroxy-1H-quinolin-2-one"[Supplementary Concept] OR olodater-
ollSupplementary Concept]

2. "onbrez"[tiab] OR "indacaterol"[All Fields] OR “olodaterol’ [tiab] OR  “Striverdi Respimat’ [tiab] OR “BI-1744
CL’ [tiab] OR ‘“vilanterol” [tiab)

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. "Formoterol Fumarate"[mesh] OR "Salmeterol Xinafoate"[mesh] OR ("formoterol"[tiab] OR Salmeteroltiab] OR
Serevent[tiab] OR Xinafoate[tiab] OR Oxis[tiab] OR Foradilltiab] OR “Formoterol Fumarate” [tiab])

7. 1-5/0R

8. #7 NOT (#0)

EMBASE

onbrez'/syn OR 'beta 2 adrenergic receptor stimulating agent’/syn OR 'indacaterol'/syn

COCHRANE

1. (onbrez):tiabkw OR (indacaterol):ti,ab,kw
2, adrenergic beta-2 receptor agonists
3. #1 OR #2

PDE4 Inhibitor
MEDLINE

1. ("Phosphodiesterase 4 Inhibitors "[Meshl)

("Roflumilast" [Supplementary Concept])

"Phosphodiesterase 4 Inhibitors"[tiab] OR "PDE4 inhibitor"[tiab] OR "roflumilast"[tiab] OR "daxas"[tiab]
1-3/ OR

Ll

EMBASE

1. 'phosphodiesterase iv inhibitor'/de OR 'roflumilast'/exp
2. 'phosphodiesterase iv inhibitor':ab,ti OR 'roflumilastab,ti OR 'pde 4 inhibitor":abti OR 'daxas':abti
3. 1 OR 2

COCHRANE

1. MeSH descriptor Phosphodiesterase 4 Inhibitors explode all trees
2. (phosphodiesterase 4 inhibitor):abti,kw or (PDE 4 inhibitor):ab,tikw or (roflumilast):ab,tikw or (daxas):ab,ti kw
3. 1 OR 2

Noninvasive ventilator (NIV)
MEDLINE

1. (("Intubation,  Intratracheal/utilization"[Mesh) ~ OR  "Positive-Pressure  Respiration/methods"[Mesh]) ~ OR
("RespiratoryInsufficiency/etiology"[Mesh] OR "Respiratory Insufficiency/therapy"[Meshl)
2. ((nasal* OR mechanical*) AND ventilat*) OR non-invasive OR "non invasive" OR "positive pressure" OR positivepressure



"pressure support” OR "positive airway" OR "intermittent positive pressure" OR "airway* pressure"OR pressure-control*
OR volumecontrol* OR bi-level OR "ventilat* support" OR ippv OR nppv OR NIV
3, #1 OR #2

EMBASE

1. non invasive"ab,ti OR 'positive pressure':ab,ti OR 'positive pressure support':ab,ti OR 'positive airway':ab,ti OR 'inter-
mittent positive pressure':ab,ti OR 'airway pressure':abti OR pressure AND control:ab ti OR volumecontrol*:ab ti OR
'bi levelabti OR 'ventilator support':ab,ti OR ippviabti OR nppviabti OR niv:abti

2. nasal* OR mechanical* AND ventilat*

3. endotracheal intubation'/exp OR 'intermittent positive pressure ventilation'/exp OR 'respiratory failure'/de

COCHRANE

1. ((nasal* OR mechanical*) AND ventilat*) OR non-invasive OR "non invasive" OR "positive pressure" OR "positive pres-
sure support” OR "positive airway" OR "intermittent positive pressure" OR "airway pressure” OR pressure-control OR
volumecontrol OR bi-level OR "ventilator support” OR ippv OR nppv OR NIV:ti,abkw (Word variations have been
searched)

MeSH descriptor: [Intubation, Intratracheall explode all trees and with qualifier(s): [UT]

MeSH descriptor: [Positive-Pressure Respiration] this term only and with qualifier(s): [MT]

MeSH descriptor: [Respiratory Insufficiency] this term only and with qualifier(s): [ET, THI

#1-#4/OR

RANVI A

Endobronchial valve
MEDLINE

"non-surgical lung volume reduction"[TIAB] OR “endobronchial valve”[TIAB] OR “intrabronchial valve”[TIAB] OR
“polymeric lung volume reduction”[TIAB] OR “Biologic lung volume reduction” [TIAB] OR “bronchoscopic thermal vapor
ablation”[TIAB] OR “exhale airway stent”[TIAB] OR “Bronchopulmonary stent”[TIAB] OR "Endoscopic lung volume reduc-
tion"[TIAB]

EMBASE

1. lung resection'/exp OR 'bronchoscopy'/exp OR 'endoscopy'/mj

2, lung volume reduction surgery'/exp OR 'lung volume reduction surgery' OR 'lung, resected'/exp OR 'lung, resected'
OR 'pneumectomy'/exp OR 'pneumectomy' OR 'pneumonectomy'/exp OR 'pneumonectomy' OR 'pneumonic re-
section'/exp OR 'pneumonic resection' OR 'pneumoresection'/exp OR 'pneumoresection’ OR 'pulmonary resection'/exp
OR 'pulmonary resection' OR 'pulmonectomy'/exp OR 'pulmonectomy’ OR 'resected lung'/exp OR 'resected lung' OR
'surgery, lung volume reduction'/exp OR 'surgery, lung volume reduction'

3. #1 OR #2

COCHRANE

1. MeSH descriptor Bronchoscopy explode all trees

2. MeSH descriptor Endoscopy, this term only

3. MeSH descriptor Pneumonectomy explode all trees

4. (lung resection):tiab,kw or (bronchoscopy):ti,abkw or (endoscopy):tiabkw or (lung volume reduction sur-
gery):tiabkw or (pneumectomy):ti,ab kw

5. (pulmonary resection):tiabkw or (Bronchopulmonary stent):tiabkw or (exhale airway stent):tiabkw or
(bronchoscopic thermal vapor ablation):tiabkw or (Biologic lung volume reduction):ti,ab kw

6. (polymeric lung volume reduction):tiabkw or (intrabronchial valve):tiabkw or (endobronchial valve):ti,abkw or
(non-surgical lung volume reduction):ti,abkw or (valve):ti,abkw

7. (#6 OR #5 OR #4 OR #3 OR #2 OR #1)
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Author, Bartolome Celli et al, 2014

Publication year
Title
Method

Participants

Interventions

Outcomes

Once-Daily Umeclidinium/Vilanterol 125/25 m g Therapy in COPD

Double-blind, placebo-controlled, parallel-group study. randomized to 24 weeks of treatment with
UMECM 125/25 g, UMEC 125 g, VI 25 1@, or placebo on in patients with moderate-to-severe COPD

N= (UMEC+VI/UMEC/VI/placebo=403/407/404/275)

Inclusion criteria

>40 years, current or ex-smokers with a smoking history of at least 10 pack yrs

Exclusion criteria

current diagnosis of asthma or other known respiratory disorder, clinically significant uncontrolled disease,
an abnormal and significant electrocardiogram (ECG)
or 24-h Holter finding or significantly abnormal clinical laboratory findings

»UMEC/NI group) UMEC/NI 125/25 1£g once daily

»UMEC group) UMEC 125 12g once daily

»\VI group) VI 25 1£g once daily

»(placebo group) once daily

double-blind, over 24 weeks

Primary endpoint

predose trough FEV;i on treatment day 169

(least squares means [LSM] of FEV; values obtained 23 h and 24 h after dosing on treatment day 168).

Secondary outcomes

weighted mean FEV; over 0 to 6 h postdose at day 168, time to onset of response during O to 6
h postdose on day 1, proportion of patients achieving an increase in FEVs of 12% and 0,200 L above
baseline at any time during O to 6 h postdose on day 1,

proportion of patients achieving an increase of 0,100 L above baseline in trough FEVy, peak FEV4, serial
FEV4, and serial and trough FVC,

Symptoms and Health-Related Quality of Life: Transition Dyspnea Index (TDI) score, weekly mean
Shortness Of Breath With Daily Activity (SOBDA) score, rescue albuterol use, health-related quality

of life Questionnaire (SGRQ), time to first COPD exacerbation,

PEE{7|2H
- 25 weeks




Author, Publication year Marc Decramer et al, 2014
Title Efficacy and safety of umeclidinium plus vilanterol versus tiotropium, vilanterol, or umeclidinium
monotherapies over 24 weeks in patients with chronic obstructive pulmonary disease: results from
two multicentre, blinded, randomised controlled trials
Method two multicentre, randomised, blinded, double-dummy, parallel-group, active-controlled trials,
randomly assigned to UMEC 125 xg plus VI 25 «g, UMEC 625 «g plus VI 25 g, TIO 18
19, and either VI 25 xg (study 1) or UMEC 125 xg (study 2). in patients with
moderate-to-severe COPD for 24 weeks
Participants study! N=(UMEC+VI 125+25 1 g/UMEC+VI 62 5+25 1. g/TIONI=214/212/208/209)
study2 N=(UMEC+VI 125+25 11g/UMEC+VI 62 5+25 1 g/TIO/UMEC=215/217/215/222)
Inclusion criteria
>40 vyears, current or ex-smokers with a smoking history of at least 10 pack yrs

Exclusion criteria
hospital admission for COPD or pneumonia within the 12 weeks, diagnosis of asthma or other
known respiratory disorder,

Interventions » UMEC/NVI 125+25 129 group) UMEC/VI 125/25 g once daily
» UMEC/VI 62.5+25 g group) UMEC/VI 62.5/25 g once daily
» (TIO group) Tl 18 g once daily
» (VI group) VI 25 g once daily
» (UMEC group) 125 g once daily
blinded, double-dummy, over 24 weeks

QOutcomes Primary endpoint
: Trough FEV on day 169,

Secondary outcomes

. weighted-mean FEV4

over 06 h post-dose on day 168,

. trough FEV; and 0-6 h post-dose weighted-mean

FEV: at other timepoints

. peak FEVy over 06 h post-dose on day 168,

: trough FVC on day 169

. proportion of patients to achieve an increase in FEVy of 12%
or more and 0 + 200 L or more above baseline during 06 h post-dose on day 1
. proportion of patients to achieve an increase in trough FEV; of
0 - 100 L or more above baseline on day 169,

: transition dyspnoea index (TDI) score,

. proportion of TDI responders

: Shortness of Breath with Daily Activity (SOBDA) diary score

. proportion of SOBDA responders, St George’s Respiratory Questionnaire (SGRQ) score
. proportion of SGRQ responders

. rescue salbutamol use

: time to first COPD exacerbation,

> 25712

- 25 weeks




Author, Publication year
Title
Method

Participants

Interventions

QOutcomes

Roland Buhl et al, 2015

Tiotropium and Olodaterol fixed-dose combination versus mono-components in COPD (GOLD 2-4)

This 24-week, multinational, multicenter, double-blind, parallel-group study randomized to
tiotropium+olodaterol 25/5 «g or 5/5 g, tiotropium 25 «g or 5 xg, or olodaterol 5 1g
once-daily in patients with moderate-to- very severe COPD

study a) N=(Olo5/Toi2 5/Tio5/Tio2 5+0l05/Tio5+0lo5

= 431/448/455/462/466)

study b) N=(Olo5/Toi2 5/Tio5/Tio2 5+0lo5/Tio5+0lo5

= 412/409/410/445/430)

Inclusion criteria

© =40 years,

history of moderate to very severe COPD,
current or ex-smokers with a smoking history of at least 10 pack yrs

Exclusion criteria

. abnormal baseline laboratory parameters,
asthma, myocardial infarction within 1 yr,
cardiac arrhythmia, active tuberculosis,
bronchiectasis, cystic fibrosis,

life-threatening pulmonary obstruction,
hospitalised for heart failure, thyrotoxicosis,
previous thoracotomy with pulmonary resection,
regular use of daytime oxygen,

currently enrolled in a pulmonary rehabilitation programme(or completed in the 6 weeks before
screening)

» (Olo group)

. Olodaterol 5 1£g once daily

» (Tio group)

. Tiotropium 2.5 12g once daily

» (Tio group)

: Tiotropium 5 129 once daily

» (Tio + Olo group)

. Tiotropium + Olodaterol 2.5/5 12g once daily

» (Tio + Olo group)

. Tiotropium + Olodaterol 5/5 g once daily

double-blind, over 52 weeks

Primary endpoint

. FEV4 from AUCO-3, trough FEV; and SGRQ total score at 24 weeks

Secondary outcomes
Overall incidence of adverse events
SGRQ total score and FEV; completed on dayl and 12, 24 and 52 weeks

> S22k

- 55 weeks




Author, Publication year — Decramer, M, L, et al, 2013

Title Once-daily indacaterol versus tiotropium for patients with severe chronic obstructive pulmonary
disease (INVIGORATE): A randomised, blinded, parallel-group study.
Method 12-week, identical,

multicenter, multicentre, randomised, blinded, double-dummy, parallel group study in patients
with severe COPD and at least one exacerbation within the previous year
Participants N=(indacaterol 150 rg/tiotropium 18 xg = 1723/1721)

once daily for 52 weeks

Inclusion criteria

© 240 vyears

post BD FEV; 30~50%,

FEVi/FVC <07,

current or ex-smokers with a smoking history of at least 10 pack yrs,

history of one or more moderate or severe exacerbations in the previous 12 month

Exclusion criteria
: BMI of less than 15 kg/m® or more than 40 kg/m?
respiratory tract infection,
COPD exacerbation needing systemic corticosteroids within 6 weeks,
history of asthma
Interventions » (indacaterol group) 150 g once daily
» (tiotropium group) 18 g once daily
double-blind, over 12 weeks
QOutcomes Primary endpoint
. Indacaterol was non inferior to tiotropium for trough FEVy at week 12

Secondary outcomes

Rate of exacerbations at week 52

‘Tiotropium afforded greater protection from exacerbations, although the absolute number of
events was small and the difference between treatments is of uncertain clinical importance

> ZR7|2H
- 56 weeks

Author,Publication year Donohue et al, 2010

Title Once-Daily Bronchodilators for Chronic Obstructive Pulmonary Disease
Indacaterol Versus Tiotropium
Method Randomizedto double-blind indacaterol 150 or 300 g or placebo, or
Open-label tiotropium 18 «£g, all once daily, for 26 weeks in patients with moderate-to-severe
COPD
Participants N=(indacaterol 150 g/indacaterol 300 rg/tiotropium 18 g = 416/416/415)

once daily for 26 weeks
Inclusion criteria
- aged =40 years
- a smoking history of =20 pack yrs
Interventions » (indacaterol group) 150 g once daily
» (indacaterol group) 300 g once daily
» (tiotropium group) 18 g once daily
double-blind, over 26 weeks
Outcomes Primary endpoint
. Trough FEV; (measured 24 h post dose, (mean of 23 h 10 min and 23 h 45 min post-dose
measurements)) after 12 weeks of treatment,
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Secondary outcomes

: Noninferiority of at least one indacaterol dose to tiotropium for trough FEV at Week 12, Dyspnea
assessed with TDI, SGRQ, diary cards to record symptoms, albuterol use, peak expiratory flow
(pre medication)

Exacerbation

Safety
Adverse events & serious adverse events: vital signs, ECGs, potassium, glucose

> EN7|2k
- 26 weeks

Author, Publication year
Title
Method

Participants

Interventions

Outcomes

Buhl et al, 2011
Blinded 12-week comparison of once-daily, indacaterol and tiotropium in COPD
A 12-week, multicentre, randomised, parallel-group, blinded, double-dummy study, patients with
moderate-to-severe COPD
N=(indacaterol 150 g/tiotropium 18 xg = 794/799) once daily for 12 weeks
Inclusion criteria
- aged =40 years
- a smoking history of =10 pack yrs
- post-bronchodilator FEV; between 30% and 80% of predicted value, and post-bronchodilator
FEV; to forced vital capacity (FVC) ratio less than 0.7
» (indacaterol group) 150 g once daily
» (tiotropium group) 18 g once daily
for 12 weeks
Primary endpoint
. Non-inferiority of indacaterol to tiotropium in their effect on  ‘trough” FEV; (mean of 23 h 10 min
and 23 h 45 min post-dose measurements) after 12 weeks of treatment,

Secondary outcomes

: Dyspnea assessed with TDI, SGRQ, FEV4 and FVC, use of as-needed ( ‘“rescue” ) salbutamol
over 12 weeks, the percentage days with no COPD symptoms, nights with no awakenings and
days of usual activities,

Safety
Adverse events & serious adverse events: vital signs, ECGs, potassium, glucose

> Z57|2H
- 12 weeks

Author, Publication year
Title
Method

Participants

Bateman et al, 2013

Dual bronchodilation with QVA149 versus single bronchodilator therapy: the SHINE study

Multicentre, randomised, double-blind, placebo- and active-controlled, 26-week trial, patients with
moderate-to-severe COPD

N=(indacaterol 150 «g/indacaterol 110 rg+Glycopyrronium 50ug/Glycopyrronium
50ug/tiotropium 18 g = 476/474/473/480) once daily for 26 weeks

Inclusion criteria

- aged =40 years

- a smoking history of =10 pack yrs

- post-bronchodilator FEV; between 30% and 80% of predicted value, and post-bronchodilator
FEV; to forced vital capacity (FVC) ratio less than 0.7



Exclusion criteria

+ Pregnant women or nursing mothers,

+ Women of child-bearing potential,

- Patients contraindicated for treatment with, or having a history of reactions/hypersensitivity
to any of the following inhaled drugs, drugs of a similar class or any component thereof:
- anticholinergic agents
- long and short acting /32-agonists
- sympathomimetic amines
- lactose or any of the other excipients

- Patients with a history of long QT syndrome or whose corrected QT measured at Visit 2
(Day 14) (Fridericia method) is prolonged (>450 ms for males and females) as confirmed
by the central electrocardiogram assessor,

- Patients who had a clinically significant abnormality on the Visit 2 ECG who in the judgment
of the investigator were at potential risk if enrolled into the study (these patients were not
re-screened),

« Patients with Type | or uncontrolled Type Il diabetes,

- Patients who had not achieved an acceptable spirometry result at Visit 2 in accordance with
the American Thoracic Society/European Respiratory Society criteria for acceptability and
repeatability.

Patients who, in the judgment of the investigator, had a clinically relevant laboratory

abnormality or a clinically significant condition such as (but not limited to):

- unstable ischemic heart disease, left ventricular failure (New York Heart association Class Il
and V), history of myocardial infarction, arrhythmia (excluding chronic stable atrial fibrillation).
Patients with such events not considered clinically significant by the investigator were
considered for inclusion in the study

- uncontrolled hypo-or hyperthyroidism, hypokalemia or hyperadrenergic state any condition
which might compromise patient safety or compliance, interfere with evaluation, or preclude
completion of the study.

- Patients unable to use an electronic patient diary,

- Patients who were, in the opinion of the investigator unreliable or non-compliant,

COPD specific exclusion

- Patients requiring long term oxygen therapy (>15 hours a day) on a daily basis for chronic
hypoxemia,

- Patients who had a COPD exacerbation that required treatment with antibiotics, systemic
steroids (oral or intravenous) or hospitalisation in the 6 weeks prior to Visit 1 or between
Visit 1 and Visit 3,

- Patients who developed a COPD exacerbation during period between Visits 1 and 3 were
not eligible but were permitted to be re-screened after a minimum of 6 weeks after the
resolution of the COPD exacerbation,

« Patients who had a respiratory tract infection within 4 weeks prior to Visit 1, Patients who
developed an upper or lower respiratory tract infection during the screening period (up to
Visit 3) were not eligible, but were permitted to be re-screened 4 weeks after the resolution
of the respiratory tract infection,

- Patients with concomitant pulmonary disease, e.g. pulmonary tuberculosis (unless confirmed
by chest X-ray to be no longer active) or clinically significant bronchiectasis, sarcoidosis,
interstitial lung disorder or pulmonary hypertension,

« Patients with lung lobectomy, lung volume reduction, or lung transplantation.

- Patients with any history of asthma indicated by (but not limited to) a blood eosinophil count
>600/mm?> (at Visit 2) or onset of symptoms prior to 40 years, Patients without asthma
but who had a blood eosinophil count >600/mm? at Visit 2 were excluded.,

- Patients with allergic rhinitis who used a H1 antagonist or intra-nasal corticosteroids
intermittently (treatment with a stable dose is permitted),

- Patients with eczema (atopic), known high immunoglobulin E levels, or a known positive skin
prick test in the last 5 years,

« Patients with known history and diagnosis of «@-1 antitrypsin deficiency.,
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« Patients who were participating in the active phase of a supervised pulmonary rehabilitation
program,

(indacaterol group) 150 g once daily

(indacaterol 110 xg+Glycopyrronium 50 1:g) once daily

(tiotropium group) 18 g once daily

(Glycopyrronium group) 50 g once daily
double-blind, over 26 weeks

QOutcomes Primary endpoint
: Superiority in trough FEV; (defined as the mean of FEV; values at 23 h 15 min and 23 h 45 min
post-dose) at week 26 for QVA149 versus its monocomponents indacaterol and glycopyrronium

Interventions

v v.vyyvy

Secondary outcomes

: TDI focal score and SGRQ total score at week 26, daily rescue medication use over 26 weeks
for QVA149 vsersus placebo, to determine whether QVA149 was at least as effective as
open-label tiotropium in terms of trough FEV; at week 26,

Effects of the treatments on dyspnoea, health status, patient symptoms, use of rescue medication,
as well as other lung function end-points (area under the curve from O to 4 h (AUCO-4) for
FEV:, peak FEV; and 12/24-h serial spirometry in a subset of patients) at different timepoints
during the 26-week treatment period,

Safety

Adverse events and serious adverse events (SAEs) throughout the study, as well as assessment
of ECGs, haematology, clinical chemistry, urinalysis, physical condition and vital signs (pulse and
blood pressure).

> 58712

- 26 weeks

tion bias)

Allocation concealment (selection bias)

Random

Random sequence generation (selection bias) _
Allocation concealment (selection bias) _:l Baternan 2013
Blinding of participants and personnel (performance bias) _:] Buhl 2011
Blinding of outcome asssssment (dstection bias) INNMEEEEEEN |
Incompiete outcome data Gattion bias) NN

Selective reporting (reporting bias)
omervias [ NN | | Occcmer013| @@ (@)@

0% 25% 50% 75%  100% Decramer2014 (@ (@ | @ | @

|.L0wriskofbias [Cluneiear risk of bias W High risk of bias | Donohue 2010 ® 0o

. . Blinding of participants and personnel (performance hias)

. . Blinding of outcome assessment (detection bias)

@
QO S S S| ® @ |incomplete outcome data (attrition bias)

Buhl 2015
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Study

OR [95% CI]

Favors LAMA 1.0 Favors LABA

Donohue 2010 —— 1.011 [0.727, 1.406]
Buhl 2011 [ 1.331 [0.950, 1.867]
Bateman 2013 .--. 1.094 [0.863, 1.386]
Decramer 2013 ll 1.214 [1.060, 1.391]
Celli 2014 »—-——1 0.668 [0.187, 2.386]
Decramer 2014 . . 0.995 [0.139, 7.132]
Buhl 2015 m 1.129[0.941, 1.354]
Overall (FE model) 0 1.162 [1.061, 1.272]

0.135 0.368 1.000 2.718 7.389

1&gl 3. COPD worsening.

Study Favors LAMA 0 Favors LABA MD [95% CI]

Donohue 2010 (W12) L 30.000 [ -3.584, 63.584]
Buhl 2011 (W12) - 10.000 [-10.000, 30.000]
Bateman 2013 (W12) 25.000 [-29.999, 79.999]
Celli 2014 (W24) u -36.000 [-37.652, -34.348)
Decramer 2014 (W24) - 0.000[-3.687, 3.687]
Buhl 2015 (W24) oom -25.000 [-49.397, -0.603]
Overall (RE model) i -3.725 [-24.836, 17.386]

T T 1
-50.000 0.000 50.000  100.000

&l 4, Trough FEV; (mean difference, mL).




Study

Favors LAMA 0 Favors LABA

MD [95% CI]

Donohue 2010 (W12)
Buhl 2011 (W12)
Bateman 2013 (W26)
Decramer 2013 (W12)
Celli 2014 (W24)
Decramer 2014 (W24)

Buhl 2015 (W24)

0.180 [-0.432, 0.792)
0.580 [ 0.562, 0.598)
0.105 [-0.721, 0.931)
-0.150 [-0.355, 0.055]
0.100[0.078, 0.122)
-0.300 [-0.339, -0.261]

-0.063 [-0.071, -0.055]

Overall (RE model)

:

[ T I I 1
-1.000 -0.500 0.000 0.500 1.000

&l 5, TDI (mean difference).

0.054 [-0.197, 0.305]

Study Favors LABA 0 Favors LAMA MD [95% CI]

Donohue 2010 (W26) —— -2.300 [-4.846, 0.246)
Buhl 2011 (W12) [ ] -2.100 [-2.156, -2.044]
Bateman 2013 (W26) -0.565 [-4.101, 2.971]
Decramer 2013 (W12) —— 0.300 [-0.550, 1.150]
Celli 2014 (W24) n -0.560 [-0.653, -0.467]
Buhl 2015 (W24) = 0.459 [ 0.424, 0.494]
Overall (RE model) ——— -0.671 [-1.687, 0.344]

f T T T 1
-6.000 -2.000 2.000 4.000

J8! 6. SGRQ (mean difference).
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Author, Publication year Calzetta et al, Eur Respir Rev 2017 Jan 17;26(143).

Title LABA/LAMA combination in COPD: a meta-analysis on the duration of treatment
Method Systematic review, meta-analysis
PICO » Participants: stable COPD patients

» Interventions: ultra LABA or LAMA (aclidinium, formoterol, glycopyrronium, indacaterol,
olodaterol, tiotropium, umeclidinium or vilanterol)

» Comparator: LABA/LAMA

» Qutcomes: trough forced expiratory volume in 1 s (FEV4), St George’s Respiratory
Questionnaire (SGRQ), and transition dyspnoea index (TDI)

Searches » PubMed and Google Scholar

» Further searches: www clinicaltrials. gov, the EU Clinical Trials Register, the 2015 European
Respiratory Society International Congress

» up to April 15, 2016,

Selection of studies » 14 of studies (20 RCTs) with 20,329 patients

1) Mahler 2015, FLIGHT1 and FLIGHT 2: efficacy and safety of QVA149 (indacaterol/
glycopyrrolate) versus its monocomponents and placebo in patients with chronic obstructive
pumonary disease, Am J Respir Crit Care Med 2015; 192: 1068-1079,

2) Vincken 2014. Efficacy and safety of coadministration of once-daily indacaterol and
glycopyrronium versus indacaterol alone in COPD patients: the GLOWSG study, Int J Chron
Obstruct Puimon Dis 2014; 9: 215-228,

3) Maltais 2074, Effects of a combination of umeclidinium/vilanterol on exercise endurance in
patients with chronic obstructive pulmonary disease: two randomized, double-blind clinical
trials, Ther Adv Respir Dis 2014; 8: 169-181,

4) ZuWallack 2014, Efficacy and safety of combining olodaterol Respimat® and tiotropium
HandiHaler® in patients with COPD: results of two randomized, double-blind,
active-controlled studies, Int J Chron Obstruct Pulmon Dis 2014; 9: 1133-1144,

5) Singh 2015, Tiotropium + olodaterol shows clinically meaningful improvements in quality of
life, Respir Med 2015; 109: 1312-1319,

6) Donohue 2013, Efficacy and safety of once-daily umeclidinium/vilanterol 62 5/25 mcg in
COPD, Respir Med 2013; 107: 1538-1546,

7) Callf 2014, Once-daily umeclidinium/vilanterol 125/25 mcg in COPD: a randomized, controlled
study, Chest 2014; 145: 981-991,

8) Decramer 2074, Efficacy and safety of umeclidinium plus vilanterol versus tiotropium,
vilanterol, or umeclidinium monotherapies over 24 weeks in patients with chronic obstructive
pulmonary disease: results from two multicentre, blinded, randomised controlled trials, Lancet
Respir Med 2014; 2: 472-486,

9) D' Urzo 2014, Efficacy and safety of fixed-dose combinations of aclidinium bromide/
formoterol fumarate: the 24-week, randomized, placebo-controlled AUGMENT COPD study.
Respir Res 2014; 15: 123,

10) Singh 2014, Efficacy and safety of aclidinium bromide/formoterol fumarate fixed-dose
combinations compared with individual components and placebo in patients with COPD
(ACLIFORM-COPD): a multicentre, randomised study, BMC Pum Med 2014; 14: 178,

11) Baternan 2013, Dual bronchodilation with QVA149 versus single bronchodilator therapy: the
SHINE study. Eur Respir J 2013; 42: 14841494,

12) Buhl 2015, Tiotropium and olodaterol fixed-dose combination versus mono-components in
COPD (GOLD 2-4), Eur Respir J 2015; 45: 969-979.

13) Donohue 20714, Safety and tolerability of once-daily umeclidinium/vilanterol 125/25 mcg and
umeclidinium 125 mcg in patients with chronic obstructive pulmonary disease: results from
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a 52-week, randomized, double-blind, placebo-controlled study. Respir Res 2014; 15: 78,
14) Wedzicha 2013, Analysis of chronic obstructive pulmonary disease exacerbations with the
dual bronchodilator QVA149 compared with glycopyrronium and tiotropium (SPARK): a
randomised, double-blind, parallel-group study, Lancet Respir Med 2013; 1: 199-209,
Quality assessment of The risk of bias was assessed with the following items (Jadad score):
studies randomization, double blinding, withdrawals and dropouts

The results of assessment were as below:

Jadad score

Mahler 2015
Vincken 2014
Maltais 2014
ZuWallack 2014
Singh 2015
Donohue 2013
Celli 2014
Decramer 2014
D’Urzo 2014
Singh 2014
Bateman 2013
Buhl 2015
Donohue 2014
Wedzicha 2013

O~ OO OOS~O

Results LABA/LAMA combinations were always more effective than the monocomponents in terms of
the improvement in trough FEV4, TDI and SGRQ scores after 3, 6 and 12 months of treatment,

Favours monocomponents Favours combinations
3 months
109 (86-131) 4 —e— O versus LABA
AMA
58 (39-77) | —a— A versus L
6 months
73 (54-91) 4 —e—

41(15-6611 F—aA—

12 months
81 (67-94) 4 —e—

56 (47-64) 4 [zl

—55 0 2‘5 5‘0 7‘5 160 1&5 1%0 1"75
Trough FEV; mean difference mL

0) Trough FEV;

a) Favours Favours
combinations monocomponents
3 months

-1.85(-3.10--0.60) + ©
-2.09 (-2.71--1.47) —a—
6 months
-1.50 (-2.12--0.89) ————
-1.41(-2.20--0.62) —aA—
12 months
-1.63 (-2.44--0.83) —-———1
-0.67 (-1.56-0.23) —aA—

35 -30 -25 -20 -1.5 -1.0 -0.5 00 05
SGRQ mean difference

1) SGRQ



b) Favours Favours

monocomponents combinations
3 months
0.71(0.34-1.07) A - O versus LABA
A versus LAMA
0.65(0.38-0.93) A a1
6 months
0.43(0.29-0.57) A —e—
0.38 (0.23-0.52) —a—
12 months
0.51(0.24-0.78) ——e—
0.33(0.10-0.55) { +—A—
0.0 0?5 1?0 115
TDI mean difference
2) TDI
conclusion We strongly believe that the effectiveness of dual bronchodilation should always be compared

with at least one of the monocomponents included in the fixed-dose combinations,

m 225 Y28

Author, Publication year Oba et al, Thorax 2016;71:15-25
Title Efficacy and safety of long-acting /-agonist/
long-acting muscarinic antagonist combinations
in COPD: a network meta-analysis
Method Systematic review, meta-analysis
PICO » Participants: stable COPD patients
» Interventions: ultra LABA or LAMA (aclidinium, formoterol, glycopyrronium, indacaterol,
olodaterol, tiotropium, umeclidinium or vilanterol)
» Comparator: LABA/LAMA
» QOutcomes: Exacerbations
Searches » Ovid Medline database using the MeSH headings and keywords: randomised controlled trial
AND Pulmonary Disease, Chronic Obstructive AND aclidinium, glycopyrronium, or tiotropium
AND formoterol, indacaterol, olodaterol, salmeterol, or vilanterol OR QVA149,
» Scopus, CINAHL and the internet including the online trial registries
» Randomised control trials had to be of at least 12 weeks duration,
» From 1946 to 21 May 2015
Selection of studies » 23 trials from 20 reports with a total of 27,172 randomised patients

1) Buhl 2075, Tiotropium and olodaterol fixed-dose combination versus mono-components
in COPD (GOLD 2-4). Eur Respir J 2015;45:969-79,

2) Celi 2014 Once-daily umeclidinium/vilanterol 125/25 mcg in
COPD: a randomized, controlled study, Chest 2014;145:981-91,

3) Decramer 2074, Efficacy and safety of umeclidinium plus vilanterol versus tiotropium,
vilanterol, or umeclidinium monotherapies over 24 weeks in patients with chronic obstructive
pulmonary disease: results from two multicentre, blinded, randomised controlled trials,
Lancet Respir Med 2014;2:472-86.

4) D'Urzo 2014, Efficacy and safety of fixed-dose combinations of aclidinium
bromide/formoterol fumarate: the 24-week, randomized, placebo-controlled AUGMENT
COPD study, Respir Res 2014;15:123

5) Maleki-Yazdi 2074, Efficacy and safety of umeclidinium/vilanterol 62 5/25 mcg and
tiotropium 18 mcg in chronic obstructive pulmonary disease: results of a 24-week,
randomized, controlled trial, Respir Med 2014;108:1752-60,

6) Singh 2014, Efficacy and safety of aclidinium bromide/formoterol fumarate fixed-dose
combinations compared with individual components and placebo in patients with COPD
(ACLIFORM-COPD): a multicentre, randomised study, BMC Pulm Med 2014;14:178,

7) ZuWallack 2074, Efficacy and safety of combining olodaterol Respimat and tiotropium
HandiHaler in patients with COPD: results of two randomized, double-blind,
active-controlled studies, Int J Chron Obstruct Pumon Dis 2014;9:1133-44,
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8) Donohue 2013, Efficacy and safety of once-daily umeclidinium/vilanterol 62.5/25 mcg in
COPD. Respir Med 2013;107:1538-46,
9) Donohue 2014. Safety and tolerability of once-daily umeclidinium/vilanterol 125/25 mcg and

umeclidinium 125 mcg in patients with chronic obstructive pulmonary disease: results from
a 52-week, randomized, double-blind, placebo-controlled study, Respir Res 2014;15:78,

10) DB2114417 20712 An exercise endurance study to evaluate the effects of treatment of
Chronic Obstructive Pulmonary Disease (COPD) patients with a dual bronchodilator:
GSK573719/GW6B42444, Study A, 2012,
http://www gsk-clinicalstudyregister. com/search?study_ids=DB2114417#ps

11) DB 2114418 2014. An exercise endurance study to evaluate the effects of treatment of
Chronic Obstructive Pulmonary Disease (COPD) patients with a dual bronchodilator:
GSK573719/GW642444 . Study B, 2012,
http://www gsk-clinicalstudyregister com/search?study_ids=2114418#ps

12) Vincken 2074. Efficacy and safety of coadministration of once-daily indacaterol and
glycopyrronium versus indacaterol alone in COPD patients: the GLOW6 study. Int J Chron
Obstruct Pumon Dis 2014;9:215-28.

13) Batermnan 2013, Dual bronchodilation with QVA149 versus single bronchodilator therapy:
the SHINE study, Eur Respir J 2013;42:1484-94.

14) Dahl 2013 Safety and efficacy of dual bronchodilation with QVA149 in COPD patients:
the ENLIGHTEN study. Respir Med 2013;107:1558-67

15) Weazicha 2013 Analysis of chronic obstructive puimonary disease exacerbations with the
dual bronchodilator QVA149 compared with glycopyrronium and tiotropium (SPARK): a
randomised, double-blind, parallel-group study, Lancet Respir Med 2013;1:199-209

16) Norvatis A130 12012 A 52-week treatment, multi-center, randomized, open label, parallel
group study to assess the long term safety and tolerability of QVA149 (110 mcg
indacaterol/50 mcg glycopyrrolate 0.d.) using tiotropium (18 mcg 0.d.) as an active control
in Japanese patients with moderate to severe chronic obstructive pulmonary disease
(COPD). 2012, http://www novctrd com/ctrdWebApp/clinicaltrialrepository/public/product,
jsp?divisionld=2&productiD=650&diseaseArealD=9

17) Mahler 2072 Concurrent use of indacaterol plus tiotropium in patients with COPD provides
superior bronchodilation compared with tiotropium alone: a randomised, double-blind
comparison, Thorax 2012;67:781-8,

18) Tashkin 2019 Formoterol and tiotropium compared with tiotropium alone for treatment of
COPD, COPD 2009;6:17-25

19) Vogelmeier 2008 Formoterol mono- and combination therapy with tiotropium in patients
with COPD: a 6-month study. Respir Med 2008;102:1511-20.

20) Aaron 2007, Tiotropium in combination with placebo, salmeterol, or fluticasone-salmeterol
for treatment of chronic obstructive pulmonary disease: a randomized trial, Ann Intern Med
2007;146:545-55,

Quality assessment of The risk of bias was assessed with the following items (Cochrane Risk of Bias, RoB):
studies
Concealed T o Incomplete Free of selective
allocation  analysis Blinding  Outcome Data outcome
Addressed reporting
Buhl 2015 Yes Yes Yes Unclear Yes
Celi 2014 Yes Yes Yes Yes Yes
Decramer 2014 Yes Yes Yes Yes Yes
D'Urzo 2014 Yes Yes Yes Yes Yes
Maleki-Yazdi 2014 Yes Yes Yes Yes Yes
Singh 2014 Yes Yes Yes Yes Yes
ZuWallack 2014 Yes Yes Yes Yes Yes
Donohue 2013 Yes Yes Yes Yes Yes
Donohue 2014 Yes Yes Yes Unclear Yes



DB2114417 2012 Yes Yes Yes Unclear Yes

DB 2114418 2014 Yes Yes Yes Unclear Yes
Vincken 2014 Yes Yes Yes Yes Yes
Bateman 2013 Yes Yes Yes Yes Yes
Dahl 2013 Unclear Yes Yes Unclear Yes
Wedzicha 2013 Yes Yes Yes Yes Yes
Norvatis A130 12012 No Yes No Yes Unclear
Mahler 2012 Yes Yes Yes Yes Yes
Tashkin 2019 Unclear Yes Yes Unclear Unclear
Vogelmeier 2008 Unclear Yes Yes Unclear Unclear
Aaron 2007 Yes Yes Yes Unclear Yes
Results LABA/LAMA combinations were associated fewer moderate-to-severe exacerbations compared with

LABAs (HR 0.82 (95% Crl 0.73-0,93)), but not when
compared with LAMAs (HR 0,92 (95% Crl 0.84-1,00)).

There were no significant differences in severe exacerbations associated with LABA/LAMA
combinations compared with placebo, LABAs or LAMAs and there was a large degree of
overlap in ranking,

Moderate-to-severe exacerbations
066(057,077) —_— S e
0.82(0.73,0.93) —— Wvs, LABA
052(0:84,1.00] —A— Ave. LAMA
Severe exacerbations
0.73(0.50,1.10) +
097(0.77,1.24) e
0.92(0.79,1.08) .

02 04 06 08 1 12 14

Favors LABA/LAMA combo  Favors comparator

Figure 1, Summary effects of LABA/LAMA combination versus comparators on COPD
exacerbations, Note: HR (95% credible interval), LABA long-acting #-agonist; LAMA, long-
acting muscarinic antagonist.
Conclusion The combination therapy (LABA/LAMA) was the most effective strategy in moderate-to-severe
exacerbation rates compare to LABA,
The LABA/LAMA effectiveness showed higher tendency in moderate-to-severe exacerbation
rates compare to LAMA
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Author, Publication year
Title

Method

Participants

Interventions
Outcomes

Results

Horita 2017

Long-acting muscarinic antagonist (LAMA) plus long-acting beta-agonist (LABA) versus LABA
plus inhaled corticosteroid (ICS) for stable chronic obstructive pulmonary disease (COPD)

We performed an electronic search of the Cochrane Airways Group Specialized Register (2
February 2016), ClinicalTrials,gov (4 June 2016), and the World Health Organization Clinical
Trials Search Portal (4 June 2016), followed by a hand search (5 June 2016), We included
individual randomized controlled trials, parallel-group trials, and cross-over trials comparing
LAMA+LABA and LABA+ICS for stable COPD, The minimum accepted trial duration was one
month and trials should have been conducted in an outpatient setting.

We included adults with a diagnosis of COPD according to GOLD guidelines (GOLD 2016).
We did not set specific exclusion criteria involving comorbidities, We planned to exclude original
studies focusing on asthma-COPD overlap,

LAMA + LABA vs, LABA + ICS

Primary outcomes
- Exacerbations (participants with one or more),

- Serious adverse events (participants with one or more).

- St George’s Respiratory Questionnaire (SGRQ) total score change from baseline (mean
difference (MD))

- Trough forced expiratory volume in one second (FEVi) change from baseline,

Secondary outcomes

- Pneumonia (participants with one or more occurrences)

+ All-cause death

- SGRQ total score change from baseline (4 points or greater)

+ Hospitalizations for COPD exacerbations (participants with one or more occurrences)

We included 11 studies comprising 9839 participants in our quantitative analysis, Compared
to the LABA+ICS arm, the results for the pooled primary outcomes for the LAMA+LABA arm
were as follows: exacerbations, OR 0.82 (95% Cl 0.70-0.96, P=0.01); serious adverse events,
OR 091 (95% CI 0.79-1,05, P=0.18); SGRQ total score change from the baseline, MD -1 22
(95% CI -252-0,07, P=0.06); and trough FEV4 change from the baseline, MD 0.08 L (95%
Cl 0.06-0.09, P<0.0001). Compared to the LABA+ICS arm, the results for the pooled
secondary outcomes for the LAMA+LABA arm were as follows: pneumonia, OR 0.57 (95%
Cl 0.42-0.79, P=0,0006); all-cause death, OR 1.01 (95% ClI 0.61-1.67, P=0.88); and SGRQ
total score change from the baseline of 4 points or greater (the minimal clinically important
difference for the SGRQ is 4 points), OR 125 (95% CI 1.09-1.44, P=0002)
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Beeh 2016

Daonohue 2015a

Daonohue 2015b

Hoshino 2015

Magnussen 2012

Rabe 2008

Singh 2015

Vogelmeier 2013

Vogelmeier 2016
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Zhong 2015

8! 1, Risk of bias summary.,

LAMA+LABA LABA+ICS Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Ci M-H, Random, 95% Cl
1.1.1 Indacateroliglycopyrronium
Vogelmeier 2013 44 258 62 264 111% 0.67 [0.44, 1.03]
Wedzicha 2016 1280 1675 1377 1679 37.8% 0.73[0.62, 0.87] —-—
Zhong 2015 75 372 87 369 16.0% 0.71 [0.50, 1.00] —
Subtotal (95% CI) 2305 2312 64.9% 0.72[0.63,0.83] L
Total events 1409 1536

Heterageneity: Tau®= 0.00; ChiF=0.17, df= 2 (P = 0.92); F= 0%
Testfor overall effect: Z= 4 45 (P = 0.00001)

1.1.2 UmeclidiniumAilanterol

Donohue 20153 12 353 11 353 3.4% 1.09[0.48, 2.51] T

Donohue 2015b a 349 1M 348 30% 0.81(0.33,1.99] =1

Singh 2015 g 358 3 358 1.4% 270(0.71,10.28] *
Subtotal (95% CI) 1060 1059 7.7% 1.15 [0.64, 2.06] SR

Total events 29 25

Heterogeneity, Tau®= 0.02; Chi*=2.18, df= 2 (P =0.34), F= 8%
Testfor overall effect: Z= 047 (P = 0.64)

1.1.3 Other LAMA/LABA inhalers

Magnussen 2012 (1) 20 332 24329 70% 1.22[069,2.14] —
Rabe 2008 12 207 14205 38% 0.85 [0.38, 1.86) e
vogelmeier 2016 83 467 83 466 16.6% 1.00[0.71,1.40) s
Subtotal (95% CI) 1096 1090  27.3% 1.02[0.78, 1.34] —

Total events 124 121

Heterogeneity: Tau®= 0.00; Chi*= 061, df= 2 {(P=0.74); F=0%
Testfor overall effect Z=0.17 (P = 0.86)

Total (95% CI) 4461 4461 100.0% 0.82[0.70, 0.96] -

Total events 1562 1682

Heterogenelty: Tau? = 0.01; Chi*= 9 B4, df= & (P= 0.20); F=17% T =+ 4 7
Testior overallefiack 2272 48 (.= 0.01) " Favours LAMA+LABA Favours LABA+ICS

Testfor subgroup differences: Chi*
Eooinotes
(1) Magnussen 2012: Due to a unit-of-analysis error introduced by crossover design, confidence intervals might be widen in our analysis.

T8l 2. Exacerbation,

6.60, df = 2 (P = 0.04), F= 68.7%




LAMA+LABA LABA+ICS

Mean Difference

Mean Difference

Study or Subgroup  Mean Difference SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.4.1 Indacaterol/glycopyrronium
Vogelmeier 2013 0.103 0.019 487 466 13.1% 0.10[0.07,0.14] —
Wedzicha 2016 0.062 0.007 1678 1680 29.0% 0.06 [0.05,0.08] —
Subtotal (95% ClI) 2145 2146 42.1% 0.080.04, 0.12] i
Heterogeneity: Tau®= 0.00; Ghi*= 410, df=1 (P = 0.04); F= 76%
Test for overall effect Z = 3.91 (P < 0.0001)
1.4.2 UmeclidiniumAilanterol
Donohue 2015a 0.082 0.019 353 353 13.4% 0.08[0.04,012) -
Donohue 2015k 0.098 002 349 348 123% 0.10[0.06,0.14] e —
Singh 2015 0.09 0018 358 358 14.0% 0.09[0.05,013) —
Subtotal (95% CI) 1060 1059 39.4%  0.09[0.07,0.11] -
Heterogeneity: Tau®=0.00; Chi*=0.34, df= 2 (P=0.85), F= 0%
Test for overall effect: Z=8.20 (P <0.00001)
1.4.3 Other LAMA/LABA inhalers
Beeh 2016 005 0014 436 431 18.5% 0.05[0.02,0.08] —
Subtotal (95% ClI) 436 431 18.5% 0.05[0.02, 0.08] B
Heterogeneity: Mot applicable
Test for overall effect. Z= 3.57 (P =0.0004)
Total (95% CI) 3641 3636 100.0%  0.08[0.06,0.09] <
Heterogeneity: Tau?= 0.00; Ghi*= 9.95, df= 5 (P = 0.08); F= 50% 2 e o o7
Test for overall effect Z = 8.30 (P < 0.00001)  Favours LABA+ICS* Favours LAMA+LABA
Testfor subaroup differences: Chi*= 5.04, df=2 (P =0.08), F=60.3%
12! 3, Trough FEV; change from the baseline,
LAMA+LABA LABA+CS Mean Difference Mean Difference
Study or Sub Mean Difference SE Total Total Weight IV, 95% CI IV, Randi 95% CI
1.3.1 Indacaterol/glycopyrronium
Vogelmeier 2013 -1.24 1.066 467 466 15.1%  -1.243.33,089] I~
Wedzicha 2016 -1.3 0434 1400 1360 22.4% -1.30[2.15,-0.45] —=
Subtotal (95% CI) 1867 1826 37.5% -1.29]-2.08,-0.50] <>
Heterogeneity: Tau®= 0.00; Chi*= 0.00, df=1 (P = 0.96); F= 0%
Test for overall effect: Z=3.21 (P=0.001)
1.3.2 UmeclidiniumAdlanter ol
Donohue 20152 047 093 3853 353 16.6%  0.47[1.35,2.29 —
Donohue 20150 -1.55 1.061 348 348 151%  -155[3.63,053] -
Singh 2015 053 0883 358 358 17.2% 053 [1.20, 2.26] —
Subtotal (95% C1) 1060 1059 48.9%  -0.08[-1.34,1.18] -
Heterogeneity: Tau®= 0.34; Chi*= 2.74, df= 2 (P = 0.25), F = 27%
Test for overall effect. Z= 013 (P=0.90)
1.3.3 Other LAMA/LABA inhalers
Hoshino 2016 -5 12 24 22 136% -5.00[7.35-265 —r
Subtotal (95% CI) 24 22 13.6% -5.00[-7.35,-2.65] ~aEfE g
Heterogeneity. Not applicable
Test for overall effect: 7= 4.17 (P < 0.0001)
Total (95% CI) 2951 2907 1000%  -1.22[-2.52,0.07] B
ﬁe;?Egenalg.;IT;Z*:; 1?;;1;: 1070251), df=5(P=0.004); F= 71% kg + : |
L= rowerall effect: £= =
Testfor subaroup differences: Chi*= 13.07, df= 2 (P = 0.0011, F= 84.7% ERRREEINGTIEE BB eI
J8! 4, SGRQ total score change from the baseline (mean difference).
= = o = = A
ofstol 2l&dol H2 ?_Fi‘é JEf EA0M EULH 20| =2t FYUA|S/H[EF-221E 4
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Author, Publication year Surya P Bhatt et al,
International Journal of COPD

2017

Title A randomized trial of once-daily fluticasone furoate/vilanterol or vilanterol vs placebo to
determine effects on arterial stiffness in COPD

Method Randomized double blind fluticasone furoate/vilanterol (FF/VI) 100/25 «g, VI 25 g, versus
placebo

Participants N=(Zx|z/H| 22=135/154)

Inclusion criteria
COPD -aged 40 years old, FEV{/FVC <70%, FEV; <70%,

® -



Interventions

QOutcomes

Results

aPWV >11.0 m/s, =10 pack-years current or prior smoking history

Exclusion criteria

other respiratory disor\-ders (including active tuberculosis or lung cancer), current severe
heart failure, recent cardio\-vascular event (such as acute coronary syndrome or stroke,
within the previous 6 months), uncontrolled hypertension, abnormal/clinically significant
12-lead electrocardiogram finding,

1-antitrypsin deficiency,

started, discontinued, and/or were receiving medications (such as anti-hypertensives,
lipid-lowering agents, hypogly\-cemic agents or nitrates) without reaching a stable dose
in the last 3 months

» (Exi=) fluticasone furoate/vilanterol (FF/VI) 100/25 g, 24 wks

> (H|1&) VI 25 g, (placebo) 24 wks

Primary endpoint

change from baseline in aPWV at 24 weeks (day 168)

Secondary outcomes

morning trough FEV;

mean number of albuterol used during a 24-h period

> X712
-1 wk (24 wks study F/U after 1 wk)
» Trough FEV4 on day 84
(adjusted treatment difference in FEV: vs placebo)

FFNI 100/25 19 VI 25 ug P
mean 95%Cl N mean 95%Cl N
0.142  0.086-0,198 135 0082 0027-0138 154
» Trough FEVy on day 168
(adjusted treatment difference in FEV: vs placebo)
FFAMI 100/25 g VI 25 ng P
mean 95%Cl N mean 95%Cl N
0155  0.095-0.215 135 0082 0023-0141 154
» Inspiratory capacity (IC) on day 84
(adjusted treatment difference in IC vs placebo)
FFNI 100/25 g VI 25 ug .
mean 95%Cl N mean 95%Cl N
0092 -0005~0189 135 -0018 -0.113~0078 154
» Inspiratory capacity (IC) on day 168
(adjusted treatment difference in IC vs placebo)
FFAMI 100/25 g VI 25 ng P
mean 95%Cl N mean 95%Cl N

0.132 0015~0249 135 0079 -0035~0193 154




» Rescue medication use throughout the 168-day treatment period
(adjusted treatment difference vs placebo)

FFAMI 100/25 g VI 25 ug
mean 95%Cl N mean 95%Cl N
-050 -076~-024 135 -047 -072~-022 154

» SGRQ on day 84
(adjusted treatment difference vs placebo)

FFM 100/25 1g VI 25 1g

mean 95%Cl N mean 95%Cl N

-3.68 -6.33~-1,03 135 -192  -4683~-073 154

» SGRQ on day 168
(adjusted treatment difference vs placebo)

FF/VI 100/25 g VI 25 ng

mean 95%Cl N mean 95%Cl N

-4.08 -7.53~-0,63 135 256 -598~-086 154

» CAT on day 84
(adjusted treatment difference vs placebo)

FFNI 100/25 19 VI 25 pg
mean 95%Cl N mean 95%Cl N
28 41~-14 135 -13 27~00 154

» CAT on day 168
(adjusted treatment difference vs placebo)

FFNI 100/25 129 VI 25 ng
mean 95%Cl N mean 95%Cl N
-12 -28~04 135 -03 -19~13 154
Risk of Bias
Bias Author’s Judgement
Random sequence generation Low risk
Allocation concealment Low risk
Blinding of participants and personnel Low risk
Blinding of outcome assessor Low risk
Incomplete outcome data Low risk
Selective reporting Low risk
Others: Industrial funding High




Author, Publication year
Title

Method

Participants

Interventions

QOutcomes

Results

Siler TM et al, 2016
A randomised, phase Il trial of once-daily fluticasone furoate/vilanterol 100/25 mg versus
once-daily vilanterol 25 mg to evaluate the contribution on lung function of fluticasone furoate
in the combination in patients with COPD
phase llla study
multicentre, randomised, stratified (reversibility status), double-blind, parallel-group trial
N=(=&z/H| 1 7=806/814)
Inclusion criteria
aged =40 years, with a COPD diagnosis
a smoking history of =10 pack-years
30 <FEV; < 70%
FEV/(FVC) < 0.70 at screening
>1 COPD exacerbation in the previous 12 months that required corticosteroids, antibiotics,
and/or hospitalisation
current symptoms of COPD (patient diary combined symptom score [breathlessness, cough,
sputum, and night-time awakenings requiring rescue medication] of 4 on at least 5 of the 7
days immediately preceding randomisation
Exclusion criteria
current diagnosis of
asthma/active pulmonary disease other than COPD; lung volume
reduction surgery within the previous 12 months; clinically significant
abnormality on chest x-ray/computerised tomography
scan not related to COPD; hospitalisation due to poorly controlled
COPD that had not resolved at least 4 weeks prior to screening and
at least 6 weeks following the last dose of systemic corticosteroids;
poorly controlled COPD or a lower respiratory tract infection (LRTI)
requiring antibiotics within the last 6 weeks; and a COPD exacerbation
or LRTI (including pneumonia) during the run-in period
> (BT FFANI 100/25 g qd for 12 weeks
> H|wZ) VI 25 ng qd for 12 weeks
Primary endpoint
change from baseline in trough (pre-bronchodilator/pre-dose) FEVy on treatment day 84,
Secondary outcomes
percentage of rescue-free 24-h
periods over the entire 12-week treatment periodtime to
first moderate/severe COPD exacerbation, Other
> 7|2}
- 12 wks study, no further F/U
» Symptom score_1 Breathlessness (week 1~12)

FFNI 100/25 ug VI 25 ug
P-value
mean SD N mean SD N
1.63 0.020 803 169 0.020 804 0,043
» Symptom score_2 cough (week 1~12)
FFNI 100/25 ug VI 25 ug
P-value
mean SD N mean SD N
150 0018 803 149 0.018 804 0.643




» Symptom score_3 sputum (week 1~12)

FFNI 100/25 ug VI 25 ug
P-value
mean SD N mean SD N
143 0,018 803 142 0,018 804 0.696
» Total Symptom score (week 1~12)
FFNI 100/25 ug VI 25 ug
P-value
mean SD N mean SD N
456 0,047 803 460 0.047 804 0.564
» Mean number of night-time awakenings requiring rescue medication
FFAI 100/25 ug VI 25 ug
P-value
mean SE N mean SE N
47.03% 1.070 806 44 1% 1.069 814 0.084
» Percentage of rescue-free 24-h periods
FF/VI 100/25 g VI 25 ug
P-value
mean SD N mean SD N
0.63 0,030 383 0.65 0.030 383 0.653
» Proportion of responders on SGRQ total score
FF/VI 100/25 g VI 25 ug
P-value
n % N n % N
408 55 737 351 48 730 0.006

» otst : FFAVI 100/25 mg group showed a 42% risk reduction in time to first moderate/severe
COPD exacerbation, compared with the VI 25 mg group (95% CI 22-57; nominal p < 0.001)
(EVENT izt Jl= oHE)

» trough FEV; on day 84

FFM 100/25 g od VI 25 «g qd
P-value
mean SD N mean SD N
1.404 0.0074 806 1.370 0.0075 814 0.001
» mean change of trough FEV; from baseline on day 84
FFM 100/25 g od VI 25 ng qd
P-value
mean SD N mean SD N
0.116 0.0074 806 0.082 0.0075 814 0.001
Risk of Bias
Bias Author’s Judgement
Random sequence generation Low risk
Allocation concealment Low risk
Blinding of participants and personnel Low risk
Blinding of outcome assessor Low risk
Incomplete outcome data Low risk
Selective reporting Unclear

Others: Industrial funding High risk




Author, Publication year Jargen Vestbo et al, 2016
Title Fluticasone furoate and vilanterol and survival in chronic
obstructive pulmonary disease with heightened
cardiovascular risk (SUMMIT): a double-blind randomised controlled trial
Method double-blind randomised controlled, event driven study
Participants N=(&x}z/t| 2x2=3079/3171)
Inclusion criteria
aged 40-80 years, with a COPD diagnosis
a smoking history of =10 pack-years
50 <FEV; < 70%
FEV1/(FVC) < 0.70 at screening
mMRC >2
history, or be at increased risk, of cardiovascular disease,
Exclusion criteria
respiratory disorders other than COPD, lung
reduction surgery, receiving long-term oxygen, oral
corticosteroid therapy, severe heart failure (New York
Heart Association Class IV or ejection fraction <30%),
life expectancy less than 3 years, and end-stage chronic
renal disease
Interventions > (BZXi=) FFAVI 100/25 1£g gd DURATION : event-driven study in which follow-up
continued until at least 1000 deaths had occurred.,
» H|Z) VI 25 g qd
Outcomes Primary endpoint
time to death from any cause
Secondary outcomes
rates of decline in FEVy on treatment
composite cardiovascular endpoint
> =R
- maximun 4 yrs, median 1.8 yrs (IQR 12~26 yrs)

Results » 25l :annual rate of moderate and severe exacerbations
FF/NVI 100/25 g qd VI 25 g ad
P-value
mean 4121 mean 4118
ots} 0.25 0.31
» o5} :annual rate of severe exacerbations
FFNI 100/25 g qd VI25 pg od
P-value
mean 4121 mean 4118
ots} 0.05 0.06
» Mortality
FFNI 100/25 1g ad VI 25 g od
P-value
n % N n % N
246 6.0 4121 265 6.4 4118

T2 22 pvalues V= 2.
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Risk of Bias

Bias

Random sequence generation

Allocation concealment
Blinding of participants and

personnel

Blinding of outcome assessor

Incomplete outcome data

Selective reporting

Others: Industrial funding

» FEV; decline

FFAMI 100/25 «g od VI 25 ng qd
P-value
mean SD N mean SD N
38 24 4121 47 24 4118

Author’s Judgement
Low risk
Low risk
Low risk

Low risk
Low risk
Unclear

High risk

Author, Publication year
Title

Method

Participants

Interventions

QOutcomes

Results

Dransfield et al, Lancet Respir Med 2013;1: 210-23

Once-daily inhaled fluticasone furoate and vilanterol versus vilanterol only for prevention of
exacerbations of COPD : two replicate double-blind, parallel-group, randomised controlled
trials

two replicate multicentre, randomised, double-blind parallel-group 1 year trials (study1
1622, study 2 1633)

study | FFAVI50/25:FFNI100/25:FF/NVI200/25:VI(25)=408:406:402:409

studyll N= FFM 50/25:FF/MI100/25:FFNVI200/25:125=412:403:409:409

» Inclusion criteria : =40 years, a history of COPD, a smoking history of =10 PYS, BD
FEV1/FVC<0.7 and a documented history of one or more moderate or severe disease
exacerbations in the year before screening,

» Exclusion criteria

asthma, «-1 AT deficiency, BE, sarcoidosis, lung fibrosis, ILD, LVRS within the past year,
chest X ray of pneumonia, within 30 days after oral steroids or oxygen for more than
12 h/d and those hospitalized for COPD within 12 weeks of the study.

» (BT FFNI (50/25ug) vs FFNVI (100/25) vs, FF/VI (200/25) once daily

» H|27) VI 25 ug vs Placebo

» Primary endpoint

yearly rate of moderate and severe exacerbations

» Secondary outcomes:

1. time to first moderate or severe exacerbation

2. annual rate of exacerbations requiring systemic/oral corticosteroids

3. change in FEV; from pre-dose (trough) measure at randomisation to pre-dose (trough)
measure at Week 52

» =X7|7E Sept 25, 2009~0ct 31, 2011, duration 52 weeks

» acute exacerbation

In study 1, no significant difference in exacerbation rate between FF/VI (200/25) and the
VI group (0.90 vs 1,05 events/year; 0.9 [95%Cl 0,7-1.0]).

In study 2, significantly fewer exacerbations in all FF/VI groups than in the VI only group
(p=0.0398 (50 «g), 0,0244 (100 £g), 0.0004 (200 1g)).

In the pooled analysis, significantly fewer moderate and severe exacerbations in FF/VI than
VI group (0.0141 (50 «g), <0.0001 (100 «g), 0.0003 (200)).

## rate or moderate and severe exacerbations

FFM 50/25 g Vs VI 25 (HR 085 (95% Cl 0.76-1.13))



conclusion

Risk of Bias

Bias
Random sequence generation

Allocation concealment

Blinding of participants and
personnel

Blinding of outcome assessor

Incomplete outcome data

Selective reporting

Others: Industrial funding

FFAVI 100/25 12g Vs VI 25 (HR 0,72 (95% Cl 0.59-0.89))

FFAVI 200/25 g Vs VI 25 (HR 0,92 (95% ClI 0.69-1,04))

» FEV;

1, trough FEV 1 at 52 weeks was slightly but significantly higher in all fluticasone furoate/
vilanterol groups than in the vilanterol only group, Lung function was significantly
increased at each timepoint assessed for each fluticasone furoate-vilanterol combination
compared with vilanterol alone

Addition of fluticasone furoate to vilanterol was associated with a decreased rate of

moderate and severe exacerbations of COPD in patients with a history of exacerbation,
but was also associated with an increased pneumonia risk,

low risk

Low risk: A central randomisation schedule was generated
using a validated computerised system GSK

Low risk, statistics and programming department of GlaxoSmithKline was not unmasked
to any treatment allocations ahead of the database freeze,

low risk, Patient and investigators were masked to allocation, and the Ellipta dry powder
inhalers were identical in appearance,

Blinding procedures was described

Low risk

Low risk

sponserd by GSK

Author, Publication year
Title

Method

Participants

Interventions

QOutcomes

Martinez FJ, et al, 2013
Fluticasone furoate/vilanterol (100/25; 200/25 mg) improves lung function in COPD:A
randomised trial
multicentre, randomised, stratified (by smoking status), placebo-controlled,
double-blind,parallel-group study
N=(Sx}zL/H| 2=204/203)
Inclusion criteria
- age= 40 years
- smoking history of =10 pack-years
- post-bronchodilator FEVi/FVC <0.70
- postbronchodilator FEV1z; <70% predicted (NHANES lIl)
- a score of = 2 on the mMRC scale
- No prior history of COPD exacerbations
Exclusion criteria
- any respiratory disorder other than COPD
- lung volume reduction surgery within the 12 months of screening
- acute worsening (subject-managed corticosteroid or antibiotic treatment or physician
prescription) of COPD within 6 weeks of screening
- a hospitalisation for COPD in the 12 weeks
- a lower respiratory tract infection that required the use of antibiotics in the 6 weeks
before screening
- the need for long-term oxygen therapy or nocturnal oxygen therapy (12 h/day).
> (EXM) FFAMI 100/25 qd mg for 24 weeks
> (H|X7) VI 25 mg qd for 24 weeks
Primary endpoint
1, weighted mean (wm) FEV; (0-4 h post-dose) on day 168
2. change from baseline in trough (23-24 h post-dose) FEV; on day 169
Secondary outcomes
- Chronic Respiratory Questionnaire Self-Administered Standardized (CRQSAS)

- ©®




dyspnoea domain on day 168
- peak FEV; (0-4 h) on day 1
- time to 100 ml improvement from baseline in FEVs on day 1 (0-4 h)
> 28712

- 24 weeks
Results » 0|28 Zpjpiz
i H| w7
P-value
n N n N
oslg 19 206 22 205
CRQ-SAS Peak FEV,*
dyspnoea day 168 day 1
KE/VU100725 38 0.17 (-0.04, 0.38) 0.005 (-0.025, 0.036)
vs. VI 25 pg
FF/VI 100/25 pg 0.029 (—0.023, 0.081) 0.045 (—0.008, 0.097)
vs. VI 25 ug
» difference of CRQ-SAS and Peak FEV4
» difference of weighted mean FEV; and trough FEV4
Risk of Bias
Bias Author’s Judgement
Random sequence generation Low risk
Allocation concealment Low risk
Blinding of participants and Low risk
personnel
Blinding of outcome assessor  low
Incomplete outcome data Low risk
Selective reporting Low risk
Others: Industrial funding high risk- GSK funding
Author, Publication year Kerwin EM, et al. 2013
Title A randomised trial of fluticasone furoate/vilanterol (50/25 mg; 100/25 mg) on lungfunction in
COPD
Method multicentre, randomised, stratified (by smoking status), placebo-controlled,
double-blind,parallel-group study
Participants N=(Zxlz/H| m2=206/205)

Inclusion criteria
- age= 40 years
- smoking history of =10 pack-years
- post-bronchodilator FEV:/FVC <070
- postbronchodilator FEVy <70% predicted (NHANES |ll)
- a score of = 2 on the mMRC scale
Exclusion criteria
- any respiratory disorder other than COPD
- lung volume reduction surgery within the 12 months of visit 1
- poor controlled COPD : acute worsening (subject-managed corticosteroid or antibiotic
treatment or physician prescription) of COPD within 6 weeks prior to visit 1, a hospitalisation
for COPD in the 12 weeks prior to visit 1 , a lower respiratory tract infection that required
the use of antibiotics in the 6 weeks priot to visit 1
- the need for long-term oxygen therapy or nocturnal oxygen therapy (12 h/day).




Interventions

QOutcomes

Results

Risk of Bias

Bias
Random sequence
generation
Allocation concealment
Blinding of participants
and personnel
Blinding of outcome
assessor
Incomplete outcome data
Selective reporting
Others: Industrial funding

> (EXiT) FFANI 100/25 gd mg for 24 weeks
» H|17) VI 25 mg qd for 24 weeks
Primary endpoint
1. weighted mean (wm) FEV; (0-4 h post-dose) on day 168

2. change from baseline in trough (23-24 h post-dose) FEV: on day 169

Secondary outcomes

- Chronic Respiratory Questionnaire Self-Administered Standardized (CRQSAS) dyspnoea

domain on day 168
- peak FEV4 (0-4 h) on day 1

- time to 100 ml improvement from baseline in FEV; on day 1 (0-4 h)

> 55712
- 24 weeks
> O|2E ZopHs

of4
=
F
=
El
B

P-value
n N n N
ofsl= 19 206 22 205
CRQ-SAS Peak FEV,?

dyspnoea day 168 day 1

002318 ~0.003 (~0.030, 0.025)

vs. VI 25 pg
» difference of CRQ-SAS and Peak FEV,

0.16 (—0.08, 0.40)

» difference of weighted mean FEV; and trough FEV4

Comparisons wm FEV4 Trough

(0—4 h) day 168 FEV, day 169

FF/VI 100/25 pg
vs. VI 25 pg

0.071 (0.021, 0.121)

Author’s Judgement
Low risk

Low risk
Low risk

low
Low risk

Low risk
high risk- GSK funding

0.048*** (~0.006, 0.102)

CEEEELTER T

Author, Publication year
Title

Method
Participants

Rossi et al, Eur Respir J 2014; 44: 1548-1556

INSTEAD: a randomised switch trial of indacaterol vs salmeterol/fluticasone in moderate

COPD

double-blind, double-dummy, parallel-group, phase IV study, randomised

> N=(SRiz/H| 22=293/288)

» Inclusion criteria:aged =40 years with moderate COPD (stage Il in GOLD 2010), received

- ©




Interventions

QOutcomes

Results

conclusion

Risk of Bias

Bias
Random sequence generation

Allocation concealment

Blinding of participants and
personnel
Blinding of outcome assessor
Incomplete outcome data
Selective reporting
Others: Industrial funding

SFC 50/500 mg twice a day via DPI, a smoking history of=>10 PYS, bronchodilators
FEVi/FVC <07

» Exclusion criteria :
experienced a COPD exacerbation that required treatment with antibiotics and/or oral
corticosteroids and/or hospitalisation in the year before the screening visit or during the
run-in period. asthma, or receiving any other maintenance treatment for COPD on entry
to the study

» (EXHz) indacaterol 150 mg once daily

» (H|wz) SFC 50/500 mg twice dalily,

» Primary endpoint: trough FEV 1 after 12 weeks,
the non-inferiority of indacaterol 150 mg once daily to SFC 50/500 mg twice a day

» Secondary outcomes:
trough FEV 1 at other visits; TDI and SGRQ-C total scores at weeks 12 and 26; and
rescue medication use and COPD exacerbations assessed over 26 weeks,

» =X7|7} ;26 week

» Trough FEV;

a mean difference of 9 mL (95% Cl -45-26 mL),

» TDI or SGRQ-C: NS at weeks 12 or 26,

» COPD exacerbation rates over 26 weeks : NS

Trough FEV ! Difference

: 195% C1)

i : . -0.009

P _ !

rma[gpas’;alys‘5 : (-0.045-0.026)

Secondary analysis - P -0.014
o ! (-0.046-0.019)

-0.09 -0.06 -0.03 0.00 0.03

Treatment difference L
FIGURE 2 Least square mean +95% CI treatment differences for trough forced expiratory volume in 1's (FEV1) (primary

objective) after 12 weeks (per-protocol set (PPS) and full analysis set (FAS)). The non-inferiority margin was -0.06 L
units (shown by the dashed line).

This study demonstrated that patients with moderate COPD and no exacerbations in the
previous year can be switched from SFC to indacaterol 150 mg with no efficacy loss,

low risk

Low risk: A central randomisation schedule was generated

using a validated computerised system

Low risk, statistics and programming department of GlaxoSmithKline was not unmasked
to any treatment allocations ahead of the database freeze,

low risk, Patient and investigators were masked to allocation, and the Ellipta dry powder
inhalers were identical in appearance,

Low risk, Blinding procedures was described

Low risk, no missing data,

Low risk, All expected outcomes were reported

Sponsored by Norvatis,
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Test for overall effect: Z = 31.89 (P < 0.00001)

142 SFC vs IND
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Subtotal (95% CI) 288 203

- Not af

0.0% -0.02 [-0.08, 0.04] el
Hetarogenaity:
Test for overall effect: Z = 0.60 (P = 0.55)
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Risk of bias legend
(A) Random sequanca generation (selection bias)
(B) Alocation concealment (selection bias)
(C) Binding of and biss)
(D) Binding of cutcome assessment (detection bias)
() Incomplete outcome data (attition biss)
(F) Solective reporting (roporting bias)
(G) Other bias
121 1, Trough FEV;,

ICS/LABA LABA 0dds Ratio 0Odds Ratio
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Subtotal (95% CI) 6303 6338 96.0%  0.76[0.70, 0.83] ]
Total events 1340 1640
Heterogeneity: Chi* = 3.91, df = 5 (P = 0.56); I* = 0%
Test for overall effect: Z = 6.33 (P < 0.00001)
2.1.2 SFC vs IND
Rossi 2014 %0 288 75 293 40%  1.32[0.92,1.90] — (11T LT ]
Subtotal (95% CI) 288 293 40%  1.32(0.92,1.90] 1
Total events %0 7%
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Test for overall effect: Z = 1.51 (P = 0,13)
Total (95% CI) 6591 6631 100.0%  0.78[0.72,0.85) '
Total events 1430 1715
Heterogeneity: Chi* = 12.39, df = 6 (P = 0.05); I* = 52% "oos o?: 5 :m=
Test for overall effect: Z = 5.82 (P < 0.00001) ICBLABA LABA

Test for subgroup differences: Chi* = 8,51, df = 1 (P = 0.004), I = 88.2%

Risk of bias legend

(A) Rand: i on bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and (p bias)

(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

T8l 2. Acute exacerbation,




ICS/LABA LABA Odds Ratio Odds Rauo Risk of Bias

u b ABCDEFG

411 FFVI

Bhatt 2017 9 141 12 158 11%  0.83(0.34,203)

Dransfield 2013 123 806 126 818 11.3% 0.99[0.76,1.30)

Kerwin 2013 11 206 15 205 15%  0.71(0.32,1.60

Martinez 2013 12 204 16 203 1.6% 0.73[0.34,1.59)

Siler 2017 27 806 35 814 36% 0.77[0.46,1.29]

Vestho 2016 929 4157 972 4140 B804% 0.94 [0.85,1.04)

Subtotal (95% CI) 6320 6338 99.5%  0.93[0.85,1.02]

Total events " 1176

Heterogeneity: Chi*= 159, df= 5 (P = 0.90), F= 0%
Testfor overall effect Z=1.56 (P=0.12)

4.1.2 SFCvs IND

Rossi 2014 17 298 5 293 05%  361[1.31,993 —— e s @
Subtotal (95% CI) 238 203 05%  3.61[1.31,0.93] e
Total events 17 5

Heterogeneity: Not applicable
Test for overall effect: Z= 2.49 (P = 0.01)

Total (95% CI) 6608 6631 100.0%  0.94[0.86,1.03] L

Total events 1128 181

Heterogeneity: Chi*= 8.46, df= 6 (P = 0.21); IF= 29% — + + —

Testfor overall effect Z=1.25 (P=0.21) .1.02 ICS?LE;'\BA LABi s 1

Testfor subgroup differences: Chi*= 6.87, df= 1 (P = 0.009), F= 85.4%

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)

(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

38l 3. Any adverse effects,
ICS/LABA LABA Odds Ratio Odds Ratio Risk of Bias

Study or Subgrou, Events Total Events Total Weight M-H. Fixed. 95% Cl M-H. Fixed, 95% C| ABCDEFG
Rossi 2014 (1) 108 257 114 255 27.8% 0.90[0.63,1.27] — & *®
Siler 2017 (2) 408 806 351 814 722%  1.35[1.11,1.64] —i—
Total (95% CI) 1063 1069 100.0%  1.23[1.03,1.45] -
Total events 518 465
Heterogeneity. Chi*= 4.04, df=1 (P = 0.04); F= 75% 0 s 017 1=5 25
Testfor overall effect: Z= 2.34 (P = 0.02) ICS/LABA LABA
Eootnotes Risk of bias legen
(1) fiu : 12 weeks (SFC vs IND) (A) Random sequence generation (selection bias)
(2)fiu : 12 weeks (FF/VI 100/25 vs VI 25) (B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance...
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

2l 4. SGRQ at 12 weeks,

5. ¢+ HEH COPD Aol EULHIZ0| =0t F YRS/ JHIEN-2218 HEt Mt
Tiotropium?| 3= H|X3HL 2HH4S 1251 tiotropiumE 4 2 5HCt

(2ASE: 42, HDYE: 3B

Author, Publication year Covelli et al, 2016

Title Efficacy and safety of fluticasone furoate/vilanterol or tiotropium in subjects with COPD at
cardiovascular risk

Method Design: 12-week, randomized (1:1), blinded, stratified, double-dummy, parallel-group, active
comparator study

Participants N=(FFM 100/25 mcg/TIO 18 mcg=310/313)

Population: 623 participants were randomized to treatment with Fluticasone furoate/vilanterol
(FF/VI, 310) and tiotropium(TIO,313)

Inclusion criteria: Patients aged > 40 years with COPD with a smoking history of >10
pack-years, postbronchodilator FEVy > 30% to <70% of predicted normal and FEV;/forced
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vital capacity <0.70,

Subjects also had a history of CVD/a CVD event or had at least one current CV risk factor
(hypertension, hypercholesterolemia, or treated diabetes), Female subjects were either
postmenopausal or using effective contraception,

Exclusion criteria: Subjects were excluded if they had asthma or respiratory disorders other than
COPD; recent (<12 months) lung resection; clinically significant abnormal chest X-ray,
laboratory, Holter, or electrocardiogram (ECG) finding at screening; recent (<12 weeks)
hospitalization for COPD; recent (<6 weeks) acute worsening of COPD requiring treatment
with corticosteroids or antibiotics or lower respiratory tract infection requiring antibiotics;
noncompliance, COPD exacerbation, or lower respiratory tract infection during the run-in
period; cancer not in complete remission for >5 years; long-term or nocturnal oxygen therapy
(> 12 h/day); or other diseases or contraindications that would put the subject at risk

Interventions » FFVI 100/25 meg (BREO™ [RELVAR™ REVINTY™], GlaxoSmithKline plc [GSK], London,
UK) delivered via the ELLIPTA™ inhaler (GSK, London, UK)
» TIO 18 mcg (Spiriva®, Boehringer Ingelheim, Ingelheim, Germany) delivered from blister
capsules by the HandiHaler® (Spiriva, Boehringer Ingelheim)
QOutcomes Primary endpoint: change from baseline in 24-hour weighted mean FEV: on Day 84

Secondary outcomes: time to onset of bronchodilation, trough FEV4, other spirometry measures,
rescue medication use, symptoms, quality of life (St George’s Respiratory Questionnaire-COPD
[SGRQ-C)), and health status (COPD Assessment Tests [CAT]) measures

Safety: cardiovascular monitoring, cortisol excretion, COPD exacerbations, and adverse events,
including prespecified drug effects

Results » Change from baseline in 24-hour weighted mean FEV: on Day 84
)
=2 0.75+
o S 050
TSI o025
SEF o
EgQ
E 'é g 0251
(] -0. T T
=° FFIVI TIO
Treatment
FENI TIO
P-value
LS mean change N LS mean change N
117 mL 310 95 mL 313 0.201

» Time to onset of action (postdose change from baseline of >100 mL) on treatment day 1

Time to onset Number (%) of subjects
FFIVI TIO

n 304 309

5 minutes 110 (36) 72 (23)

|5 minutes 37 (12) 66 (21)

30 minutes 25 (8) 38 (12)

60 minutes 23 (8) 30 (10)

120 minutes 23 (8) 32(10)

240 minutes 21 (7) 16 (5)

Increase of =100 mL not met 65 (21) 55 (18)




FFIVI TIO LS mean change difference

(95% Cl)

Trough (predose) FEV, (L).n 268 2149

Baseline mean ($D) 135 (047) 135 (0.50)

Day 8 mean (D) 143(050) 143 051)

LS mean change from baseline (SE) 0,098 (0.013) 0093 (0.014) 0.005 (~0.029 to 0.039)
Trough (predose) IC (L). n %7 253

Baseline mean (SD) 206 (060) 209 (062)

Day 84 mean (SD) 213(062) 220 (065)

LS mean change from baseline (SE) 0.075 (0.022) 0.134(0.023) —0.059 (-0.115 t0 -0.002)
Trough (predose) FVC (L).n 28 %

Baseline mean (D) 267(078) 268 (084)

Day 84 mean (SD) 272(08) 280 (084)

LS mean change from baseline (SE) 0.050 (0.022) 0.133(0.023) -0.083 (-0.138 t0 -0.028)

» Other spirometry measures
» The difference between groups (FF/VI-TIO) in LS mean change from baseline in total SGRQ-C
score
1. At weeks 4: —225 (95% CI —4,00 to —0.51)
2. At weeks 8: —284 (95% Cl —4.70 to —0,99)
3. At weeks 12: —1.38 (95% Cl —3.38 to 0.62)
» The difference between groups (FF/VI-TIO) in LS mean change from baseline in total CAT
score
1, At weeks 4. —09 (95% CI —1.8 to 0.0
2. At weeks 8: —0.7 (95% Cl —16 to 02)
3. At weeks 12: —04 (95% Cl —1.3 to 0.5)

» AE
FF/VI TIO
(n=310) (n=313)
AEs during treatment, n (%)
Any AE during treatment 113 (36) 99 (32)
Drug-related AE 21 (7) 12 (4)
AE leading to withdrawal® 6(2) 14 (4)
Serious AEs 10 (3) 10 (3)
Fatal AEs 0 2(<l)
Most frequent® AEs, n (%)
Headache 18 (6) 23 (7)
Nasopharyngitis 16 (5) 13 (4)
Back pain 9(3) 9(3)
Oral candidiasis 93) 5(2)
AEs of special interest,? n (%)
Cardiovascular effects 13 (4) 15 (5)
Local steroid effects/candidiasis 17 (5) 11 (4)
Hypersensitivity 5(2) 4(1)
LRTI excluding pneumonia 3(<1) 4(1
Bone disorders/fractures 3(<1) 1 (<)
Pneumonia 3(<l) 0
Ocular effects/glaucoma 0 1(<1)
Risk of Bias
Bias Authors’ judgement Support for judgement
Random sequence Low risk A central randomization schedule was generated using a validated
generation computerized system (RandAll; GSK) and communicated with a
validated computerized voice response system, the Registration and
Medication Ordering System (RAMOS; GSK).
Allocation concealment  Unclear risk Not described
Blinding of participants  Low risk A double-dummy design was adopted in the study to achieve blinding.
and personnel Patients and investigators were all blinded to assigned treatment,
(performance bias)
All outcomes
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Blinding of outcome Unclear risk Not described.
assessment (detection

bias)

All outcomes

Incomplete outcome data Low risk The withdrawal rates were low (FF/VI 6%, tiotropium 12%).

Selective reporting Low risk Results for all listed primary and secondary outcomes were reported,
(reporting bias)

Others: Industrial funding High risk GSK sponsored this study and provided support for study design and

data collection, analysis, and interpretation,
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Author, Publication year Welsh EJ, Cates CJ, Poole P, 2013 (Cochran)

Title Combination inhaled steroid and long-acting beta2-agonist versus tiotropium for chronic
obstructive pulmonary disease (Review)

Method We identied 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, All records in
the Specialised Register coded as *COPD’ were searched using the following terms:
(tiotropium or spiriva) AND (((budesonide or uticasone or beclomethasone or mometasone
or steroid* or corticosteroid®) and (formoterol or salmeterol or indacaterol or (beta* and
agonist*))) or (symbicort or viani or seretide or advair or foster or fostair or inuvair or
combination®))

We included only randomised controlled trials with a parallel group design comparing the
interventions, Studies were not excluded on the basis of blinding, We included studies of
12 weeks or more in duration,

Participants 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 (e.g. GOLD, ATS, BTS, TSANZ)

Interventions » Inhaled combination corticosteroid and long-acting beta2-agonist (such as
uticasone/salmeterol, budesonide/formoterol, beclomethasone/formoterol)

» Inhaled tiotropium bromide

Outcomes Primary outcomes: 1. Mortality (all-cause) 2, Hospital admission 3, Exacerbations; all-cause,
requiring short courses of oral corticosteroids or antibiotics as dened 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) 2,
Symptoms 3.Forced expiratory volume in one second (FEV1) 4, Non-fatal serious adverse
events 5, Adverse events 6, Withdrawals

Results A total of 1528 participants were recruited into the three eligible studies (Fang 2008; INSPIRE;
SC0O400834), INSPIRE (1323 participants), SCO40034 (125 participants), Fang 2008 (80
patients),

» All-cause mortality in INSPIRE: more deaths on tiotropium (38/665 people) than on
uticasone/salmeterol (21/658) (Peto odds ratio (OR) 0.55; 95% condence interval (Cl) 0,33
to 0.93). The number of withdrawals from each of the arms was 11 times larger than the
observed number of deaths for participants on uticasone/salmeterol and seven times larger
for participants on tiotropium,

» All-cause hospital admissions in INSPIRE: more all-cause hospital admissions in patients
on uticasone/salmeterol (215/658) than those on tiotropium (179/665) (Peto OR 1.32; 95%
Cl 1.04 to 167).

» All-cause exacerbation in INSPIRE: uticasone/salmeterol compared to tiotropium (rate ratio
(RR) 0.97; 95% Cl 084 to 1.12

» pneumonia in INSPIRE, more cases of pneumonia in patients on uticasone/salmeterol
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(50/658) than in those on tiotropium (24/665) (Peto OR 2.13; 95% ClI 1.33 to 3.40)

» Quality of life: Patients on uticasone/salmeterol reported better quality of life than those
on tiotropium at two years from baseline (mean difference (MD) -2.07; 95% ClI -4.02 to
-0.12)

» SAE(non-fatal): uticasone/ salmeterol (194/658), tiotropium (141/665) (Peto OR 1.55; 95%
Cl 121 to 198)

» AE: uticasone/salmeterol (435/658), tiotropium (414/665) (Peto OR 1,18; 95% Cl 0.94 to 1.48)

Peto Peto
Study or subgroup FPS Tio Odds Ratio Odds Ratio
n/N /N PetoFixed 95% Cl Petofixed95% CI
INSPIRE 21/658 38/665 A — 055[033,093]
SCO40034 o6l ol64 00[00,00]
05 o7 | 1.5 2
Favours FPS Favours Tio
» Fluticasone/salmeterol (FPS) vs tiotropium (TIO), Mortality (all-cause)
Peto Peto
Study or subgroup FPS TIO Odds Ratio Odds Ratio
n/N n/N Petofixed95% C1 PetoFixed 95%
| Hospital admissions all-cause
INSPIRE 215/658 179/665 " 132[1.04, 1.67]
SCO40034 1761 264 — 053[005,522]
2 Hospital admissions resulting from exacerbations
INSPIRE 105/658 86/665 ™ 128[094, 1.74]
0005 ol | 10 200
Favours FPS Favours TIO
» Fluticasone/salmeterol (FPS) vs tiotropium (TIO), Hospital admission
» Fluticasone/salmeterol (FPS) versus tiotropium (TIO),
Study or subgroup P TIO QOdds Ratio Odds Ratio
n/N nN M-H Fixed 95% CI M-HFixed 95%
INSPIRE 408/658 3937665 e 1I3[081, 1.41]
0 07 I 15 2
Favours FPS Favours TIO
Peto Peto
Study or subgroup FPS Tio Odds Ratio Odds Ratio
N nN Peto Fixed 95% CI PetoFixed 95% CI
INSPIRE 50/658 241665 = 213[1.33,340]
SCO40034 0/l 0/64 00[00,00]
Qooraor a1 10 100 1000
Favours FPS Favours Tio
Mean Mean
Study or subgroup Mean Difference (SE) Difference Difference
VFixed 95% CI VFixed95% QO
| 32 weeks
INSPIRE -192 (083) —_— -192[-355,-029]
2 104 weeks
INSPIRE 207 (0.995) ] 207 [402,0.12]

-4 -2 0 2 4

Favours FPS Favours TIO



Conclusion

Peto Peto
Study or subgroup FPS o Odds Ratio Odds Ratio
N N PetoFixed 95% O Peto Fixed95% C
INSPIRE 194/658 141/665 el 155121, 1.98]
SCO40034 161 e B 053[005,522]
002 al 0 s0
Favours FPS Favours TIO
Peto Peto
Study or subgroup £PS o Odds Ratio Odds Ratio
/N nN PetoFed95% O Peto Fixed95% O
INSPIRE 435/658 414/665 P 1.18[ 094, 1.48]
SCO40034 35061 34/64 I o 1.19[059,239]

Favours FPS Favours TIC

Exacerbations (all-cause)

» Fluticasone/salmeterol (FPS) versus tiotropium (TIO), Pneumonia

» Fluticasone/salmeterol (FPS) versus tiotropium (TIO), QOL

» Fluticasone/salmeterol (FPS) versus tiotropium (TIO), SAE

» Fluticasone/salmeterol (FPS) versus tiotropium (TIO), AE

Since the proportion of missing outcome data compared to the observed outcome data is
enough to induce a clinically relevant bias in the intervention effect, the relative efcacy and
safety of combined inhalers and tiotropium remains uncertain,
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Author, Publication year
Title

Method

Participants

Interventions

QOutcomes

Pepin et al, 2014, Chest

Long-Acting Bronchodilators and Arterial Stiff ness in Patients With COPD

Design: multicenter, randomized, blinded, double-dummy, parallel-group, 12-week study

N=(FFM 100/25 mcg/TIO 18 mcg = 127/130)

Population: 257 participants were randomized to treatment with Fluticasone furoate/vilanterol
(FF/VI, 127) and tiotropium (TIO, 130)

Inclusion criteria: Patients aged > 40 years with a history of COPD, a current or prior history
of > 10 pack-years of cigarette smoking, a post-albuterol/salbutamol FEV 1 < 70% of
predicted normal, a FEV 1/ FVC ratio < 0,70, and a measured aPWV > 11.0 m/s,

Exclusion criteria: Patients having active lung disease other than COPD, Poorly controlled COPD
or clinical instability due to other causes, Patients taking long acting bronchodilators (within
48 hours of screening and thereafter) and ICS (within two weeks of screening and thereafter)
other than FF/VI and TIO were excluded,

Patients changing anti-hypertensives and cholesterol or glucose lowering agents were excluded.

» FFMI 100/25 mcg (via ELLIPTA device; GlaxoSmithKline)

» TIO 18 mcg (via HandiHaler device; Boehringer Ingelheim GmbH)

Primary endpoint: Carotid-femoral aPWV(aortic pulse wave velocity) was measured at screening
and on days 28, 56, and 84

Secondary outcomes: Change from baseline in trough FEV4 and trough inspiratory capacity
(prebronchodilator and predose) at the end of the treatment period (day 84).

Central pulse pressure and Alx(augmentation index) were evaluated, All hemodynamic and vital
sign measurements were performed between 6:00 a m and 10:00 a m, Health outcome
assessments were conducted on days 1 and 84

Safety: Adverse events (AEs) and serious AEs (SAEs), including pneumonia




Results

(mis; 95% Cl)

* FF/VI 100/25 ug
-20q1 = TIO 18 ng

LS mean change from baseline

0 28 56 84
Day
» Change from baseline in Carotid-femoral aPWV on Day 84
FFNI TIO
least square mean change N least square mean change N
-0.859 m/s 127 -1.118 m/s 130

» The difference between groups (FF/VI-TIO) in LS mean change from baseline in
Carotid-femoral aPWV on Day 84
: 0,259 m/s, not significant

Pulmonary Function FFNI, 100725 pg (n=127) TIO, 18 pg (n=130)
Trough FEV, at day 84
No.? 117 122
No.> 112 112
LS mean, L 1.406 1.368
LS mean change, L (SE for mean/mean change) 0.117 (0.0221) 0.080 (0.0219)
FF/VI vs TIO
Difference 0.037
95% CI -0.024, 0.099
P value 232
Trough inspiratory capacity at day 84
No.» 108 111
No.» 104 100
LS mean, L 2.227 2.158
LS mean change, L (SE for mean/mean change) 0.089 0.019
FF/VI vs TIO
Difference 0.070
95% CI —0.045, 0.184
P value .231

» Other spirometry measures

Adverse Events FF/VI, 100/25 pg (n=127) TIO 18, pg (n=130)
Any adverse event 31 (24) 34 (26)
Top five most commonly reported on-treatment adverse events*
COPD (worsening or exacerbation) 5(4) 7(5
Nasopharyngitis 5(4) 4(3)
Headache 3(2) 5(4)
Arthralgia 3(2) 2(2)
Dyspnea 3(2) 1(<1)
Supraventricular extrasystoles 1(<1) 3(2)
Back pain 1(<1) 2(2)
Asthenia 0 2(2)
Most frequent adverse events (=3% in either treatment group)
COPD (worsening or exacerbation) 5(4) 7 (5)
Nasopharyngitis 5(4) 4(3)
Headache 3(2) 5(4)
» AE




Risk of Bias

Bias Authors’ judgement  Support for judgement

Random sequence generation Unclear risk Not described

Allocation concealment Unclear risk Not described

Blinding of participants and Low risk A double-dummy design was adopted in the study to achieve

personnel (performance bias) blinding,

Al outcomes Patients and investigators were all blinded to assigned treatment,

Blinding of outcome assessment  low risk The primary analysis was performed using mixed-model

(detection bias) repeated-measures (MMRMs) analysis of covariance with terms

All outcomes for visit, treatment, age, sex, smoking status at screening,
geographical region, baseline aPWV, and interaction terms of
baseline by visit and treatment by visit,

Incomplete outcome data Low risk 88% (225 patients) completed the study. The percentage of
patients who discontinued was similar in both groups

Selective reporting (reporting bias) Low risk Results for all listed primary and secondary outcomes were
reported.

Others: Industrial funding High risk Employees of the sponsor GlaxoSmithKline (D, M, S. S, D, R)
were involved in the conception and design of the study,
acquisition of data and analysis and interpretation of data, and
developed the manuscript

Mean Difference Mean Difference Risk of Bias

i Fi % Cl IV, Fix % CI A
Covelli 2016 (1) 0005 00173 334% 0.01(-003,004) 7@
INSPIRE (2) 2002 0014 509% -0.02(-0.05,0.01) - @
Pepin 2014 (3) 0.037 00311 10.3% 0,04 [-0.02,0.10) T
SCO40034 (4) 002 0043 54% 0.02(-0.06,0.10) 1
Total (95% CI) 100.0% -0.00(-0.02,0.02) _ * . .
e e o TR TR IC I
Footnotes Risk of bias legend
(1) ffu : 12 weeks (FF/VI 100/25 vs TIO 18) (A) Random sequence generation (selection bias)
(2) ffu : 12 weeks (FPS vs TIO) {B) Allocation cor 1t (selection bias)

(3) fu : 12 weeks (FF/VI 12525 vs TIO )

(4) i : 12 weeks (FPS vs TIO)

Experimental
Covell 2016 7 310
INSPIRE 408 658
Pepin 2014 5 127
Total (95% ClI) 1095
Total events 420

18l 1, Trough

Control

0Odds Ratio

1 313 65%

063 [0.24, 1.66)

(C) Blinding of participants and personnel (performance...
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

FEV; at 12 weeks,

Risk of Blas
B D

202 665 895%  1.14[0.91,142]
7 130  40% 072022 233
1108 100.0%  1.09 [0.88, 1.34) J
‘10 3 1 " 4

Heterogeneity: Chi* » 1.84, df » 2 (P » 0.40); I » 0%

Test for overall effect: Z = 0.78 (P = 0.44)

Risk of bias legend

(A) Rar o
) Al |

( bias)
(C) Blinding of participants and personnel (performance bias)

bias)

(D) Blinding of

(E) Incomplete oulcome data (attriion bias)

(F) Selective reporting (reporting bias)
(G) Other bias

bias)

T2l 2. Acute exacerbation,




ICS/LABA LAMA Odds Ratio
Covelii 2016
INSPIRE 435 658 414 665 57.7% 1.18[0.94, 1.48]
Pepin 2014 31 127 34 130 10.5% 0.91(0.52, 1.60)
SC040034 3B 61 34 64  59% 1.19[0.59, 2.41)
Total (95% Cl) 1156 1172 100.0%  1.17 [0.99, 1.39)
Total events 614 581 ) ) ) .
Heterogeneity: Chi* = 0.88, df = 3 (P = 0.83); I’ = 0% '02 0'5 i i 5'
Test for overall effect: Z = 1.79 (P = 0.07) ) mm LAMA
Risk of b
(A) sequence g tion (selection blas)
(B) Al i (sel bias)
(C) Blinding of particip and p | (perfe bias)
(D) Blinding of t bias)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)
(G) Other bias
T2l 3, Any adverse effect,
Odds Ratio Odds Ratio Risk of Bias

mwc) N 3

0 313

2.2%
INSPIRE (2) 50 658 24 665 97.8%
Total (95% CI) 968 978 100.0%
Total events 53 24

Heterogenelty: Chit = 0.50, 6f = 1 (P = 0.44); I*= 0%
Test for overall effect Z = 3.24 (P = 0.0008)

Eootnotes
(1) thu 112 weeks
(2) tlu: 2 years

i-H Fixed, 95%
7.14(0.37, 138.74)
2.20 [1.33, 3.62)

2.30[1.41,3.76]
, + + 1
0.01 0.1 1 10 100
Favours [experimental] Favours [control]

Risk of bias legend

(A) Random sequence generation (selection bias)
(8) bias)

(C) Blinding of and p

(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition blas)

(F) Selective reporting (reporting bias)

(G) Other blas

bias)

12l 4, Pneumonia,

Study o

Coveli 2016 (1)

-284 0948 521%

INSPIRE (2) -207 099 47.9%
Total (95% CI) 100.0%

Heterogeneity: Chi? = 0,32, df = 1 (P = 0.57); 7 = 0%
Test for overall effect: Z = 3.61 (P = 0,0003)

Eoolnotes
(1) flu: 12 weeks
(2)flu: 2 years

-2.84(4.70, -0.98)
2,07 [-4.01,-0.13)

-247[3.81,1.13)

40 0 5 10
Favours [ ] Favours [ 1)
Risk of bias legend
(A) Rang: 9 tion (sel bias)
(B) - ( bias)
s of participants and p (performance bias)
(D) Biinding of bias)
(E) P data (attrition bias)
(F) Selective reporting (reporting bias)
(G) Other bias

T2l 5, SGRQ as Quality of lifefd.,
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Author, Publication year Dave Singh, 2016
Title Single inhaler triple therapy versus inhaled corticosteroid plus long-acting /4 2-agonist therapy
for chronic obstructive pulmonary disease (TRILOGY): a double-blind, parallel group,
randomised controlled trial
Method a randomised, parallel group, double-blind, active-controlled study
Participants N=(Intervention/control=687/681)
Inclusion criteria
- post-bronchodilator forced expiratory volume in 1 s (FEV4) of lower than 50%, one or more
moderate-to-severe COPD exacerbation in the previous 12 months, COPD Assessment Test
total score of 10 or more, and a Baseline Dyspnea Index focal score of 10 or less,
Exclusion criteria
- a diagnosis of asthma, or history of allergic rhinitis or atopy; a COPD exacerbation in the
4 weeks before screening or during the run-in period; clinically signicant cardiovascular
conditions or laboratory abnormalities; or unstable concurrent disease that might have
affected efficacy or safety
Interventions » (Intervention) beclometasone dipropionate, formoterol fumarate, and glycopyrronium bromide
(BDP/FF/GB) (100 ug, 6 ug, 125 ug) in two actuations twice daily
» (Control) beclometasone dipropionate and formoterol fumarate (BDP/FF) (100 ug, 6 ug) in
two actuations twice daily
Outcomes Primary endpoint
pre-dose FEV:, 2-h post-dose FEV:, and Transition Dyspnea Index (TDI) focal score
Secondary outcomes : SGRQ, moderate-severe AECOPD
» Follow up — 52 weeks

Author, Publication year David A, 2017

Title FULFIL Trial: Once-Dalily Triple Therapy in Patients with Chronic Obstructive Pulmonary Disease
Method a phase lll, randomized, double-blind, double-dummy, parallel-group, multicenter study
Participants N=(Intervention/Control=911/899)

Inclusion criteria
- COPD aged = 40 years defined as Global Initiative for Chronic Obstructive Lung Disease
Group D: FEVy < 50% and COPD Assessment is TestTM = 10, or patients with FEVy =
50-< 80% and COPD Assessment TestTM > 10, and either = 2 moderate exacerbations
in the past year or = 1 severe exacerbation in the past year, Patients were required to
be receiving daily maintenance therapy for COPD for = 3 months,
Exclusion criteria
- they had a current diagnosis of asthma causing their symptoms, or unresolved pneumonia
or severe COPD exacerbation
Interventions » (Intervention) once-dalily triple therapy
(fluticasone furoate/umeclidinium/vilanterol 100 pg/62.5 ug/25 ug)
» (Control) twice-daily ICS/LABA therapy
(budesonide/formoterol 400 pg/12 ug)
QOutcomes Primary endpoint
change from baseline in trough forced expiratory volume in 1 second (FEV4) and in St George’s
Respiratory Questionnaire (SGRQ) Total score
Secondary outcomes
reduction in mild, moderate, severe exacerbation rate
» Follow up - 52 weeks

- ®



Author, Publication year
Title

Method
Participants

Interventions

QOutcomes

Dave Singh, 2016

Single inhaler triple therapy versus inhaled corticosteroid plus long-acting 8 2-agonist therapy
for chronic obstructive pulmonary disease (TRILOGY): a double-blind, parallel group,
randomised controlled trial

a randomised, parallel group, double-blind, active-controlled study

N=(Intervention/control=687/681)

Inclusion criteria

- post-bronchodilator forced expiratory volume in 1 s (FEV:) of lower than 50%, one or more
moderate-to-severe COPD exacerbation in the previous 12 months, COPD Assessment Test
total score of 10 or more, and a Baseline Dyspnea Index focal score of 10 or less,

Exclusion criteria

- a diagnosis of asthma, or history of allergic rhinitis or atopy; a COPD exacerbation in the
4 weeks before screening or during the run-in period; clinically signicant cardiovascular
conditions or laboratory abnormalities; or unstable concurrent disease that might have affected
efficacy or safety

» (Intervention) beclometasone dipropionate, formoterol fumarate, and glycopyrronium bromide
(BDP/FF/GB) (100 ug, 6 ug, 12,5 ug) in two actuations twice daily

» (Control) beclometasone dipropionate and formoterol fumarate (BDP/FF) (100 ug, 6 ug) in
two actuations twice daily

Primary endpoint

pre-dose FEVi, 2-h post-dose FEVi, and Transition Dyspnea Index (TDI) focal score

Secondary outcomes : SGRQ, moderate-severe AECOPD

» Follow up — 52 weeks

Author, Publication year
Title

Method

Participants

Interventions

Outcomes

David A, 2017

FULFIL Trial: Once-Dalily Triple Therapy in Patients with Chronic Obstructive Pulmonary Disease

a phase ll, randomized, double-blind, double-dummy, parallel-group, multicenter study

N=(Intervention/Control=911/899)

Inclusion criteria

- COPD aged = 40 vyears defined as Global Initiative for Chronic Obstructive Lung Disease
Group D: FEV: < 50% and COPD Assessment is TestTM = 10, or patients with FEV4
> 50-< 80% and COPD Assessment TestTM > 10, and either = 2 moderate exacerbations
in the past year or = 1 severe exacerbation in the past year, Patients were required to be
receiving daily maintenance therapy for COPD for = 3 months.,.

Exclusion criteria

- they had a current diagnosis of asthma causing their symptoms, or unresolved pneumonia
or severe COPD exacerbation

» (Intervention) once-daily triple therapy

(fluticasone furoate/umeclidinium/vilanterol 100 ug/62.5 ug/25 ug)

» (Control) twice-daily ICS/LABA therapy

(budesonide/formoterol 400 ug/12 ug)

Primary endpoint

change from baseline in trough forced expiratory volume in 1 second (FEV4) and in St George’s
Respiratory Questionnaire (SGRQ) Total score

Secondary outcomes

reduction in mild, moderate, severe exacerbation rate

» Follow up - 52 weeks




bias)

Random sequence generation (selection bias) I:_

Allocation concealment (selection bias) :—

Blinding of participants and personnel (performance bias) _
Blinding of outcome assessment (detection bias) _
Incomplete outcome data (attrition bias) I:_

Selective reporting (reporting bias) _

and

> | @ | Random sequence generation (selection bias)
> | @ | Allocation concealment (selection bias)

@ | @ | Blinding of outcome assessment (detection bias)
= | @ | Incomplete outcome data (attrition bias)

@ | @ | selective reporting (reporting bias)

: 2 omervias [ I
@ o I + + + y
Dave Singh 2018 ® ® 0% 25% 50% 75%  100%
David A 2017 ® ® | .Lowriskufbias DUneIaarn‘skofbias .High risk of bias |
28l 1, Risk of bias summary., 18! 2, Risk of bias graph,
Triple ICSLABA Risk Ratio Risk Ratio
Study or Subgrou; Events Total Events Total Weight M-H. Fixed, 95% CI M-H. Fixed. 95% CI
Dave Singh 2016 187 602 203 579 728%  089[0.751.04]
David A 2017 42 210 79 219 27.2%  055(0.40,0.77) -
Total (95% ClI) 812 798 100.0%  0.80[0.69, 0.92] <&
Total events 229 282
Heterogeneity: Chi* = 6.49, df=1 (P = 0.01); F= 85% iu 2 055 ; % 5:
Test for overall effect. Z=3.09 (P =0.002) Triple ICS/LABA J

J8! 3. Moderate-to-severe AECOPD events at 52 weeks,

Triple ICSLABA Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Dave Singh 2016 71 21 687 8 22 680 882% 63.00 (60.72, 65.28)
David A 2017 126 33 210 -53 33 220 11.8% 179.00[172.76,185.24) -
Total (95% Cl) 897 900 100.0%  76.67 [74.53,78.81] |
Heterogeneity: Chi*=1171.17, df=1 (P < 0.00001); F= 100% k — t t i
Testfor overall effect Z= 70.16 (P < 0.00001) 200 100ICSILAB AnTripl . 100 200
2! 4, Mean change from baseline FEV; at 52 weeks,
Triple ICSLABA Risk Ratio Risk Ratio
Study or Subgroup __Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Dave Singh 2016 297 602 244 579 77.7%  1.17(1.03,1.33] . 3
David A 2017 91 210 73 220 223% 1.31[1.02,1.67] —
Total (95% CI) 812 799 100.0%  1.20[1.07, 1.34] @
Total events 388 37
P "~ B e I , , ,
Heterogeneity: Chi*= 0.62, df=1 (P = 0.43); F= 0% 2 Y ! P

Test for overall effect: Z=3.22 (P = 0.001)

ICSILABA Triple

18! 5. SGRQ change (4=unit decrease from baseline in total score) at 52 weeks,
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Author, Publication year
Title

Method
Participants

Interventions

Outcomes

Aron, 2007

Tiotropium in combination with placebo, salmeterol, or fluticasone-salmeterol for treatment of
chronic obstructive pulmonary disease: a randomized trial

A randomised, double-blind, placebo-controlled, parallel-group trial

Population: 449 adults with a clinical history of moderate or severe COPD

Baseline characteristics: mean age 68 years, COPD severity moderate to severe with mean
FEV; predicted of 39%, 44% women

Inclusion criteria: at least 1 exacerbation of COPD that required treatment with systemic
steroids or antibiotics within the 12 months before randomisation; age older than 35 years;
history of 10 or more pack-years of cigarette smoking; documented chronic

airflow obstruction, with an FEV/FVC ratio < 0.70 and a post-bronchodilator FEV; < 65%
of predicted value

Exclusion criteria: history of physician-diagnosed asthma before 40 years of age; history of
physician-diagnosed chronic congestive heart failure with known persistent severe left
ventricular dysfunction; those receiving oral prednisone; those with a known hypersensitivity
or intolerance to tiotropium, salmeterol or fluticasone-salmeterol; history of severe glaucoma
or severe urinary tract obstruction, previous lung transplantation or lung

volume reduction surgery or diffuse bilateral bronchiectasis; those who were pregnant or
breastfeeding

+ Tiotropium + salmeterol + fluticasone: tiotropium, 18mcg once daily, plus

fluticasone-salmeterol, 250/25 mcg/puff, 2 puffs twice daily
- Tiotropium + salmeterol: tiotropium, 18 mcg once daily, plus salmeterol, 25 mcg/puff, 2
puffs twice daily

+ Tiotropium + placebo: tiotropium, 18 mcg once dally, plus placebo inhaler, 2 puffs twice daily

Primary: proportion of participants with = 1 exacerbation of COPD

Secondary: mean number of COPD exacerbations per patient-year; total number of
exacerbations that resulted in urgent visits to a healthcare provider or emergency department;
number of hospitalisations for COPD; total number of hospitalisations for all causes; changes
in health-related quality of life, dyspnoea or lung function

Author, Publication year
Title

Method
Participants

Interventions

® -

Cazzola, 2007
A pilot study to assess the effects of combining fluticasone propionate/salmeterol and
tiotropium on the airflow obstruction of patients with severe-to-very severe COPD
A randomised, double-blind, double-dummy, parallel-group trial over 12-weeks
Population: 90 participants with well-controlled COPD Baseline characteristics: mean age 66
years, Severe to very severe COPD with mean FEV; predicted of 38%. 11% women
Inclusion criteria: baseline FEVy < 50%predicted and post-bronchodilator FEV1/FVC < 70%
following salbutamol 400 mcg according to the GOLD criteria of severity Exclusion criteria:
current evidence of asthma as primary diagnosis; unstable respiratory disease requiring
oral/parenteral corticosteroids within 4 weeks before the beginning of the study; upper or
lower respiratory tract infection within 4 weeks of the screening visit; unstable angina or
unstable arrhythmias; concurrent use of medications that affected COPD; evidence of alcohol
abuse
- LABA/ICS comb + placebo: FSC 500/50 mcg Diskus, 1 inhalation twice daily + placebo
Handihaler 1 inhalation once daily
+ Tiotropium+ placebo: tiotropiumi8mcgHandihaler, 1 inhalation once daily + placebo Diskus,
1 inhalation twice daily



QOutcomes

- Tiotropium + LABA/ICS comb: FSC 500/50 mcg Diskus, 1 inhalation twice daily + tiotropium
18 mcg Handihaler, 1 inhalation once daily
Mean change from baseline in pre-dose FEV; after 3-month treatment, change from baseline
in VAS score assessing dyspnoea and in supplemental salbutamol

Author, Publication year
Title

Method

Participants

Interventions

QOutcomes

Hanania, 2011

Benefits of adding fluticasone propionate/salmeterol to tiotropium in moderate to severe COPD

A randomised, double-blind, parallel-group, multi-centre study over 24-weeks

Population: 342 adults with a clinical history of moderate to severe COPD

Baseline characteristics: mean age 61 years, Moderate to severe COPD with mean FEV4
predicted of 56%

Inclusion criteria: age = 40 years; diagnosis of COPD according to ATS-ERS criteria; history
of 10 ormore pack-years of cigarette smoking; post-albuterol FEV; > 40 to < 80% of
predicted normal and post-albuterol FEV:/FVC ratio < 0.70 according to NHANES III
reference values

Exclusion criteria: clinical diagnosis of respiratory disorder other than COPD; longterm oxygen;
BMI > 40 kg/m? clinically significant and uncontrolled medical disorder; lung resection
surgery within the past year; inability to give informed consent
- Tiotropium 18 mcg once daily via HandiHaler + fluticasone/salmeterol 250/50 mcg via

DISKUS twice daily

- Tiotropium 18 mcg once daily + placebo DISKUS twice daily

Primary: AM pre-dose FEV;

Secondary: 2 hours post-dose FEVy; AMpre-dose FVC; 2 hours post-dose FVC;AMpredose
IC; domain scores on the CRQ-SAS; rescue albuterol use and healthcare utilisation for COPD
exacerbations

Author, Publication year
Title

Method
Participants

Interventions

QOutcomes

Hoshino, 2011

Effects of adding salmeterol/fluticasone propionate to tiotropium on airway dimensions in
patients with chronic obstructive pulmonary disease

A randomised, open-label, parallel-group study over 12 weeks

Population: 30 adults with COPD with post-bronchodilator FEV:/FVC < 0.7

Baseline characteristics: mean age 73 years; the proportions of participants at each disease
stage, according to the GOLD criteria, were as follows: stage |, 10%; stage I, 33.3%; stage
IIl, 36.6%; stage IV, 20%. Proportions of men and women were 14/0 (Tiotropium) and 14/2
(SFC + tiotropium)

Inclusion criteria: participants with COPDconfirmed on the basis of spirometry
(postbronchodilator FEVi/FVC < 0.7), smoking history of > 10 pack-years and no history
of asthma or atopy as defined by a positive skin prick test to one ormore common allergens,
Participants were newly diagnosed with COPD or had not previously used tiotropium, OCS
or ICS or LABA

Exclusion criteria: use of supplemental oxygen and respiratory infection or COPD exacerbation
in the 12 weeks before commencement of the study
+ Tiotropium 18 mcg once daily
+ SFC 50/250 mcg twice daily, in combination with Tio, 18 mcg once daily

Primary: analysis of airway dimensions

Secondary: mean change in FVC, FEVs, IC, FCR, RV/TLC and DLCO/VA after 3-months of
treatment; change on the SGRQ

Author, Publication year
Title

Jung, 2012
Comparison of tiotropium plus fluticasone propionate/salmeterol with tiotropium in COPD: a
randomized controlled study

- ®




Method
Participants

Interventions

Outcomes

A randomised, open-label multi-centre, 2-arm, parallel study

Population: 479 participants with COPD Baseline characteristics: mean age 67 years,
Moderate to very severe COPD with mean FEV; predicted of 50.8%. 98% men
Inclusion criteria: participants diagnosed with COPD who had a post-bronchodilator FEV:/FVC
ratio < 0,70 and FEV; < 65% of predicted value in the past 1 year or at screening, Eligible
participants were 40 to 80 years of age and had a smoking history of 10 or more pack-years
Exclusion criteria: a history of physician-diagnosed asthma or a chronic respiratory disorder
other than COPD that was clinically significant; any uncontrollable or serious disease that
might affect participation in the study; use of systemic corticosteroids or
immunosuppressants within 4 weeks before study entry; any malignant disease; a history
of severe glaucoma, urinary tract obstruction or previous lung volume reduction surgery;
women who were pregnant or lactating; known hypersensitivity or intolerance to tiotropium
or FSC

+ Tiotropium (Spiriva HandiHaler), 18 mcg once daily

+ Tiotropium 18 mcg once daily + FSC (Seretide Diskus), 250/50 mcg/puff, 1 puff twice
daily

Primary: change in pre-bronchodilator FEV; (L) from baseline to week 24

Secondary: mean changes in pre-bronchodilator FEV; (L) from baseline to weeks 4, 8 and
16; mean changes in pre-bronchodilator inspiratory capacity (IC); FVC and percent predicted
(% pred) values for FEVy; mean changes in HRQoL; frequency of COPD exacerbations;
exacerbations requiring hospitalisations, emergency room visits or outpatient clinic visits;
hospitalisation rates for all causes

Author, Publication year
Title

Method
Participants

Interventions

QOutcomes

Welte, 2009

Efficacy and tolerability of budesonide/formoterol added to tiotropium in patients with chronic
obstructive pulmonary disease

A randomised, double-blind, parallel-group,multi-centre trial,

Population: 660 participants with COPD eligible for LABA/ICS combination therapy, with
pre-bronchodilator FEVy not exceeding 50% of predicted normal value and a history of
exacerbations requiring systemic steroids and/or antibiotics

Baseline characteristics: mean age 62 years, Moderate, severe or very severe COPD with
mean FEV; predicted of 38%. 25% women

Inclusion criteria: participantswithCOPDeligible for LABA/ICS combination therapy = 40 years
of age, with a clinical diagnosis of COPD and symptoms for > 2 years; = 1 COPD
exacerbation in the previous 12 months requiring systemic steroids and/or antibiotics; current
or previous smokers with a smoking history of = 10 pack-years; forced expiratory volume
in 1 second (FEVy) < 50% of predicted normal value and FEV; /FVC < 70% pre-dose

Exclusion criteria: worsening of COPD during run-in or within 4-weeks before visit 2 requiring
hospitalisation; a course of OCS and/or ICS and/or antibiotics; use of ICS within 2 weeks
before visit 2; use of oral/parenteral glucocorticosteroids within 4 weeks before visit 2; a
history of asthma or any significant disease/disorder that, in the opinion of the investigator,
may put the patient at risk or might influence results
- Tiotropium + LABA/ICS comb: tiotropium (Handihaler) 18 mcg once daily +

budesonide/formoterol (Symbicort Turbuhaler) 320/9 mcg 1 inhalation twice daily

- Tiotropium + placebo: tiotropium 18 mcg once daily + placebo (identical Turbuhaler) twice

daily

Primary: change in pre-dose FEV; fromrandomisation (week 0) to full treatment period (mean
FEV: at 1, 6 and 12 weeks of treatment)

Secondary: pre-dose and post-dose spirometry measurements (pre-dose FVC and inspiratory
capacity and post-treatment FEV; (5 and 60 min), FVC (5 and 60 min) and inspiratory
capacity (60 min)) and SGRQ




® O~ ®| @ | @ | Randomsequence generation (selection bias)
® (@ |~ | ==~ | @ |Alocation concealment (selection bias)
®|~ |~ |@® |~ | @ Binding (performance bias and detection bias)
. . O ) . = | Incomplete outcome data (attrition bias)

® ® O | ® @ |seclectvereporting (reporting bias)

Aaron 2007
Cazzola 2007
Hanania 2011
Hoshino 2011
Jung 2012
WWelte 2009
LABAINCS i i laceb Odds Ratio 0Odds Ratio
Study or Subgroup Events Total ___ Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% C|
1.2.1 At 3-month follow-up
Welle 2009 (1) 9 329 14 331 241%  064[027,1.49)
Subtotal (95% CI) 329 331 241%  0.64[0.27, 1.49]
Total events k] 14
Heterogeneity: Not applicable
Test for overall effect: Z=1.04 (P=0.30)
1.2.2 At 12-month follow-up
Aaron 2007 () 4 145 62 156 75.9%  0.60([0.37,0.97] —H
Subtotal (95% CI) 145 156 75.9%  0.60[0.37,0.97] e
Total events 41 62
Heterogeneity: Not applicable
Test for overall effect: Z= 2.08 (P = 0.04)
Total (95% CI) 474 487 100.0%  0.61[0.40,0.92] -
Total events 50 76
Heterogeneity: Chi*= 0.02, df=1 (P = 0.90), F= 0% Il] o1 0€1 1§|] |n|j|=

Test for overall effect: Z= 233 (P=0.02)

Test for subgroup differences: Chi*= 0.02,df=1 (P=0.90), F=0%
Footnotes

(1) Study population: severe or very severe COPD, FEV1 < 50% predicted, = 1 exacerbation in preceding year
(2) Study population: moderate or severe COPD, FEV1 < 65%, predicted, = 1 exacerbation in preceding year

Favours friple freatment  Favours tiotropium

18! 1, Tiotropium + LABA/ICS combination versus tiotropium + placebo, outcome: Hospital admission (all causes),

Mean Difference Mean Difference
Study or Subgroup _Mean Difference SE_Weight IV, Random, 95% CI IV, Random, 95% CI
Hoshino 2011 (1) -6 25  98% -6.00(10.90,-1.10) —
Jung 2012 (2) -5.1 155 230% -5.10[8.14,-2.08) —
Aaron 2007 (3) -3.07 1592 220% -3.07 [6.19,0.05) —=
Welte 2009 (4) -2.275 09975 452% -2.27[4.23,-0.32) —-
Total (95% CI) 100.0% -3.46 [-5.05, -1.87] <
Heterogeneity: Tau®= 0.46; Chi*= 3.59, df=3 (P=0.31); F= 16% -iltl _110 170 250

Testfor overall effect Z= 4.27 (P < 0.0001) Favours triple treatment  Favours tiotropium
Footnotes

(1) Study population: mild to very severe COPD, mean FEV1 64.6 and 57.1% predicted, exacerbation status unknown

(2) Study population: moderate to very severe COPD (>50% moderate), FEV1 < 65% predicted, exacerbation status unknown

(3) Study population: moderate or severe COPD, FEV1 < 65% predicted, = 1 exacerbation in preceding year

(4) Study population: severe or very severe COPD, FEV1 < 50% predicted, = 1 exacerbation in preceding year

18l 2, Tiotropium + LABA/ICS combination versus tiotropium + placebo, outcome: Quality of life up to 6 months (SGRQ),

- ®




tiotropium+LABAACS  tiotropium#+placebo 0Odds Ratio 0Odds Ratio

Study or Subgroup Events Total __ Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Hanania 2011 {1) 7 173 13 169 25.5% 0.511[0.20,1.30] —

Welte 2009 (2) 9 329 14 331 27.4% 0.64[0.27,1.49] —T

Aaron 2007 (3) 9 145 10 156 18.3%  0.97[0.38, 2.45) —

Jung 2012 (4) 20 223 16 232 208%  1.33[067,2.64) -

Total (95% CI) 870 888 100.0%  0.86 [0.57, 1.30]

Total events 45 53

Heterogeneity, Chi*= 3.31, df= 3 (P = 0.35), F= 9% 'U o 0:1 ] 150 100:
Testfor overall effect. 2= 0.70 (P = 0.48) Favours triple treatment Favours tiotropium
Footnotes

(1) Study population: moderate or severe COPD (severe 37% and 28%), FEV1 =40 to <80% predicted, = 1 exacerbation in preceding year in 43% and 33%
(2) Study population: severe or very severe COPD, FEV1 = 50% predicted, = 1 exacerbation in preceding year

(3) Study population: moderate or severe COPD, FEV1 < 65% predicted, = 1 exacerbation in preceding year

(4) Study population: moderate to very severe COPD (>50% moderate), FEV1 < 65% predicted, exacerbation status unknown

12! 3, Tiotropium + LABA/ICS combination versus tiotropium + placebo, outcome: Serious adverse events all reported (non-fatal),

Mean Difference Mean Difference
Study or Subgroup  Mean Difference SE Weight IV, Rand 95% ClI IV, Randk 95% Cl
1.6.1 FEV, 3-6 months mean difference
Cazzola 2007 (1) 005 0018 321% 0.05 [0.01, 0.09] —_——
Jung 2012 (2) 0052 0.0185 30.4% 0.05 [0.02, 0.09] S
Vvelte 2009 (3) 0.065 0.02 26.0% 0.07 [0.03,0.10) —
Aaron 2007 (4) 0071 003 116% 0.07 [0.01,0.13) _—
Subtotal (95% CI) 100.0%  0.06 [0.04, 0.08] <>

Heterogeneity: Tau? = 0.00; Ch* = 0.60, df= 3 (P = 0.90); F= 0%
Testfor averall effect Z=5.58 (P < 0.00001)

162 FEV, 1year
Aaron 2007 (5) 0058 003 100.0%  0.06(0.00,013 i
Subtotal (95% Cl) 100.0%  0.06[0.00,0.12]

Heterogeneity: Not applicable

Test for overall effect Z = 1.97 (P = 0.05)

-0.2 0.1 0 01 02
Favours tiotropium  Favours triple treatment

Footnotes

(1) Study population: severe to very severe COPD, FEV1 =< 50% predicted, exacerbation status unknown

(2) Study population: moderate to very severe COPD (>50% moderate), FEV1 < 65% predicted, exacerbation status unknown
(3) Study population: severe orvery severe COPD, FEV1 =< 50% predicted, = 1 exacerbation in preceding year

(4) Study population: moderate or severe COPD, FEV1 < 65% predicted, = 1 exacerbation in preceding year

(5) Study population: moderate or severe COPD, FEV1 < 65% predicted, = 1 exacerbation in preceding year

T8l 4, Tiotropium + LABA/ICS combination versus tiotropium + placebo, outcome: FEV; pre-dose,
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2017, W53 1] W 40| ETHO R MABJCHIASZ: 4, HDLE: o48),

Author, Publication year Martinez, Lancet, 2015

Title Effect of roflumilast on exacerbations in patients with severe chronic obstructive pulmonary
disease uncontrolled by combination therapy (REACT): a multicentre randomised controlled
trial

Method double-blind, placebo-controlled, parallel group, multicentre, phase 3-4 trial

Participants Inclusion criteria

® 40 years of age or older with a smoking history of at least 20 pack-years and a diagnosis
of chronic obstructive pulmonary disease with severe airflow limitation (confirmed by a
post-bronchodilator forced expiratory volume in 1 s [FEV4]/forced vital capacity [FVC] ratio
(0,70 and a post-bronchodilator FEV; of <50% predicted), symptoms of chronic bronchitis,
and a history of at least two exacerbations in the previous year

® taking an inhaled corticosteroid-ong acting 82 agonist combination for 12 months before
the study and a constant dose of an inhaled corticosteroid-ong acting 82 agonist fixed
combination for at least 3 months before enrolment, with placebo tablet compliance of
80-125% during the 4-week baseline observation period and with a total cough and sputum
score of 14 or higher (in which the score was a sum of daily scores on 4-point scales
for cough and sputum) recorded in a daily diary during the week preceding the
randomisation visit

Exclusion criteria

B a chronic obstructive pulmonary disease exacerbation that was ongoing during the baseline period

B 3 diagnosis of asthma or other major lung disease

Interventions » (EX=t) once-daily roflumilast 500 «g + FDC ICS/LABA (no limit to the % of participants
allowed LAMA treatment) per 52 weeks
» (H| X7t once-daily placebo + FDC ICS/LABA (no limit to the % of participants allowed LAMA
treatment) per 52 weeks
Outcomes Primary endpoint

m the rate of moderate-to-severe chronic obstructive pulmonary disease exacerbations per
patient per year

¥ moderate exacerbations: needed treatment with oral or parenteral glucocorticosteroids (with
or without antibiotics)

B severe exacerbations: needed hospital admission, led to death, or both

Secondary outcomes

® post-bronchodilator FEV; (change from randomisation during treatment)

B rate of severe chronic obstructive pulmonary disease exacerbations per patient per year

> X7

1 year (52 weeks)

Author, Publication year Martinez, American Journal of Respiratory and Critical Care Medicine, 2016

Title Effect of Roflumilast and Inhaled Corticosteroid/Long-Acting /B 2-Agonist on Chronic
Obstructive Pulmonary Disease Exacerbations (RE2SPOND), A Randomized Clinical Trial

Method multicenter, randomized, double-blind, placebo-controlled, phase 4 trial

Participants Inclusion criteria

® 40 years of age or older with severe to very severe COPD, chronic bronchitis, two or more
exacerbations and/or hospitalizations in the previous year receiving

B |CS/LABA with or without LAMA daily for 3 months or longer

Exclusion criteria

- ©



diagnoses of other lung diseases, moderate-to-severe liver impairment (Child-Pugh B or C),
HIV or hepatitis infection, current diagnosis of asthma, cancer in the past 5 years,
a 1-antitrypsin defciency, a clinically signifcant cardiovascular condition, a resting QTc interval
>470 ms, or a body mass index =45 kg/m’
Interventions » (ZX) once-daily roflumilast 500 g + FDC ICS/LABA (+ up to 60% of participants allowed
LAMA treatment) per 52 weeks
» (H|W7t) once-daily placebo + FDC ICS/LABA (+ up to 60% of participants allowed LAMA
treatment) per 52 weeks
QOutcomes Primary endpoint
m rate of moderate or severe COPD exacerbations per patient per year
® Moderate COPD exacerbations — required oral or parenteral corticosteroid treatment
B Severe exacerbations — resulted in hospitalization and/or led to death
Secondary outcomes
B rate of severe exacerbations
B rate of moderate or severe antibiotic-treated COPD exacerbations
B mean change from baseline in predose FEV; over 52 weeks
> FEI
1 year (52 weeks)

Random sequence generation (selection bias) _:l

Allocation concealment (selection bias) _:|

Blinding of participants and personnel (performance bias) _:l
Blinding of outcome assessment (detection bias) I |
Incomplete outcome data (attrition bias) _

Selective reporting (reporting bias) _

otervios NN |

0% 25% 50% 75%  100%

| -Low risk of bias D Unclear risk of bias . High risk of bias I

Martinez 2015

-~ . Blinding of participants and personnel (performance bias)
=~ | = | Blinding of outcome assessment (detection bias)

~ | @ | Random sequence generation (selection bias)
~ | @ | Allocation concealment (selection bias)

. . Incomplete outcome data (attrition bias)
@ | @ | seiective reporting (reporting bias)

~ | @ | Other bias

Martinez 2016




PDE4i Placebo
> ents & fents ota yveign
Martinez 2015 380 96 432 966 41.7%
Martinez 2016 539 1178 605 1174 58.3%
Total (95% CI) 2147 2140 100.0%
Total events 219 1037

Heterogeneity: Chi? = 0.03, df = 1 (P = 0.86); I = 0%
Test for overall effect: Z = 3.72 (P = 0.0002)

Risk Ratio
0.88 [0.79, 0.97]
0.89[0.82, 0.97]

0.88 [0.83, 0.94]

i 1 !
T 1

001 0.1 1 10 100
Favours PDE4i Favours placebo

2! 1. The rate of moderate-to-severe COPD exacerbations per year,

Mean Difference Mean Difference
1 I erce Weight [V, Fixed, ¢ Cl N F Cl
Martinez 2015 56 64 805% 56.00[43.46,6854) -
Martinez 2016 §3 13 105% 53.00[27.52, 78.48) —
Total (95% CI) 100.0% 55.41[44.16, 66.67)
>
Heterogeneity: Chi*= 0.04, df=1 (P = 0.84); = 0% Fra— : = ==

Test for overall effect: Z= 9.65 (P < 0.00001)

Favours placebo Favours PDE4I

18l 2. The difference in mean change from baseline in predose FEV; at 52 weeks,




g2 2 5tRACt)

R E:
1, Casanova et al. 2000

o
st
fe
_o'l_l
2
N
2
~N
rh
H
~
e
S|
X
(&)
o
0
o
rigk
X
=2
x
rh
o
0%
x
)£
o>
3
2

(]
_l?j
N
M
3
ofo
P,E
ox
4o
[

Author, year publication
Title

Method
Participants

Interventions

QOutcomes

Casanova et al, 2000

Long-term Controlled Trial of NocturnalNasal Positive Pressure Ventilation in Patients With Severe
COPD

prospectively randomized trial

1, 52 patients with severe COPD (FEV; < 45%)

2. Stable patients, no exacerbations in previous 3 months, PaCO,> 693 kPa

Intervention: Non-invasive positive pressure ventilation (NPPV) plus  “standard care”
patients with long term oxygen therapy (LTOT))

Control: standard care alone (93% patients with LTOT),

Mortality: 22 vs, 22 (%)

Admission: 20 vs, 19 (number of patients)

Withdrawal: 23 vs, 8 (%)

(96%

2, Clini et al, 2002

Author, year publication
Title

Method
Participants

Interventions

QOutcomes

Clini et al, 2002

The Italian multicentre study on noninvasive ventilation in chronic obstructive pulmonary disease
patients

2-yr multicentric, prospective, randomised, controlled trial

90 Stable COPD patients, pH > 7.35, no exacerbations in previous 4 weeks, PaCO,> 6.6 kPa

Intervention: NPPV+ LTOT (n=43)

Control: LTOT alone (n=47).

Mortality: 18 vs, 17 (%)

Admission: 6,996 (-4.30~18.29)

Withdrawal: 19 vs, 32 (%)

3. McEvoy et al, 2009

Author, year publication
Title

Method

Participants
Interventions

Outcomes

McEvoy et al, 2009

Nocturnal non-invasive nasal ventilation in stable hypercapnic COPD: a randomised controlled trial
A multicentre, open-label, randomised controlled trial

144 patients with stable COPD patients, PaCO, > 46 mmHg

Intervention: 72 (NIV +LTOT)

Control: 72 (LTOT alone)

Mortality: 55 vs, 63 (%)

Withdrawal: 6 vs, 6 (%)




4. Cheung et al, 2010

Author, year publication
Title

Method
Participants

Interventions

Outcomes

Cheung et al, 2010

A pilot trial of non-invasive home ventilation after acidotic respiratory failure in chronic obstructive
pulmonary disease

A pilot prospective randomised controlled study

47 Post-hospital COPD patients, PaCO, > 6 kPa

Intervention: 23 home NIV

Control: 24 CPAP

Mortality: 385 vs. 60.2 (%)

Admission: 56 vs, 71 (days) at first readmission

Withdrawal: 34 vs. 15 (%)

5, Duiverman et al, 2011

Author, year publication
Title

Method
Participants
Interventions

Outcomes

Duiverman et al, 2011

Two-year home-based nocturnal noninvasiveventilation added to rehabilitation in chronic
obstructive pulmonary disease patients:

A randomized controlled trial

Randomized controlled with parallel- groups,

72 Stable COPD patients, no exacerbation in previous 4 weeks, PaCO,> 6.0 kPa
Intervention: NIPPV + physical rehabilitation (PR)

Control: PR

FEV:: 012 (0.02~0.21)

Chronic respiratory questionnaire: -1.3 (—9.7~7 4)

Withdrawal: 5 vs, 42 (%)

6. Kohnlein et al, 2014

Author, year publication
Title

Method
Participants
Interventions

QOutcomes

Kohnlein et al, 2014

Non-invasive positive pressure ventilation for the treatment of severe stable chronic obstructive
pulmonary disease:

a prospective, multicentre, randomised, controlled clinical trial

Investigator-initiated, prospective, multicentrer, randomised, controlled clinical trial

195 stable GOLD stage IV COPD and a partial carbon dioxide pressure (PaCOy) of 7 kPa (51 - 9
mm Hg) or higher and pH higher than 7 - 35

Intervention: NPPV

Control: LTOT

Mortality: 12 vs, 33 (%)

Admission: 2.2 vs, 3.1 (number of admission)

Withdrawal: 2 vs. 0 (%)




7. Struk et al, 2014

Author, year publication
Title

Method
Participants

Interventions

Outcomes

Struik et al, 2014

Nocturnal non-invasive ventilation in COPD patients with prolonged hypercapnia after ventilatory
support for acute respiratory failure: a randomised, controlled, parallel-group study

randomised, controlled, parallel-group study

201 COPD patients admitted to hospital with acute respiratory failure and prolonged hypercapnia
>48 h after termination of ventilatory support were randomised to NIV or standard treatment

Intervention: NPPV

Control: LTOT

Mortality: 30 vs, 29 (%)

Chronic respiratory questionnaire : 0.01 (—0.4~0.4)

Withdrawal: 25 vs. 24 (%)

8. Murphy et al, 2017

Author, year publication
Title

Murphy et al, 2017

Effect of Home Noninvasive Ventilation With Oxygen Therapy vs Oxygen Therapy Alone on
Hospital Readmission or Death After an Acute COPD Exacerbation: A Randomized Clinical
Trial

Method Randomized Clinical Trial
Participants 116 Post-hospital COPD patients, PaCO. > 53 mmHg
Interventions Intervention: NPPV
Control: LTOT
Outcomes Mortality: 28 vs, 32 (%)
Admission: 0,26 (0.11~061)
Withdrawal: 9 vs, 22 (%)
* Risk of bias
Casanova2000 | @ | D | @ | @ | @
cheung2010 | @ | @ | @ | ® | @
Clini 2002 . . . . .
puiverman 2011 | @ | @ | @ (@ (@ | @
Kohnlein2014 | @ | @ | @ | @ | @ | @
McEvoy 2000 | @ (@ | @ | @ | @
Murphy 2017 | @ | @ | @ | @ | @
smik2014 | @ | D | @ |® | O | @




* Results

1. Mortality

COPD

Hud
1.31

stabl
Casanova 2000 4 20 4 24 24%
Clini 2002 7 39 8 47 4.8%
Kohnlein 2014 12 102 31 93 21.5%
McEvoy 2008 40 72 46 T2 30.5%
Subtotal (95% CI) 233 236 59.2%
Total events 63 89
Heterogeneity: Chi? = 8.68, df = 3 (P = 0.03); I = 65%
Test for overall effect: Z = 2.73 (P = 0.008)
1.3.2 post hopital COPD
Cheung 2010 9 23 14 24 9.1%
Murphy 2017 16 57 19 59 12.4%
Struik 2014 30 101 29 100 19.3%
Subtotal (95% CI) 181 183  40.8%
Total events 55 62
Heterogeneity: Chi® = 1.25, df = 2 (P = 0.54); I = 0%
Test for overall effect: Z = 0.70 (P = 0.48)
Total (95% CI) 414 419 100.0%
Total events 118 151

Heterogeneity: Chi = 9.95, df = 6 (P = 0.13); I? = 40%
Test for overall effect: Z = 2.47 (P = 0.01)

Test for subaroup differences: Chi# = 1.43.df = 1 (P =0.23). I = 30.2%

Risk Ratic

2. Quality of life (CRQ-chronic respiratory questionnaire)

NIPPV Control
atud = Mean S L) Me a
Duiverman 2011 36 153933 24 -23 15256 32
Struik 2014 07 14075 50 0.7 1.056 50
Total (95% CI) 74 82

Heterogeneity: Chi® = 0.06, df = 1 (P = 0.80); I = 0%
Test for overall effect: Z=0.18 (P = 0.85)

3. Withdrawal rate

bgro

7.5.1 high IPAP

Kohnlein 2014 2 102 /] a5 0.9%
Murphy 2017 5 57 13 59 21.4%
Struik 2014 25 1 24 100 40.4%
Subtotal (95% Cl) 260 254 62.7%
Total events 32 37

Heterogeneity: Chi* = 4.18, df = 2 (P = 0.12); I* = 52%

Test for overall effect: Z = 0.67 (P = 0.50)

7.5.2 low IPAP

Casanova 2000 6 26 2 2 33%
Cheung 2010 4 23 2 24 3.3%
Clini 2002 12 43 15 47 24.0%
McEvoy 2009 4 72 4 72 B7%
Subtotal (95% CI) 164 169 37.3%
Total events 26 23

Heterogeneity: Chi = 2.90, df = 3 (P = 0.41); I = 0%

Test for overall effect: Z = 0.69 (P = 0.49)

Total (95% CI) 424 423 100.0%
Total events

58 60
Heterogeneity: Chi*=7.52, df = 6 (P = 0.28). I = 20%
Test for everall effect: Z = 0.07 (P = 0.94)
Test for suboroun differences: Chi* = 0.93. df = 1 (P = 0.33). I = 0%

1.20 [0.34, 4.20] -
1.05 [0.42, 2.65] —_—r
0.35[0.19, 0.65] =
0.87 [0.66, 1.14] bt
0.71 [0.56, 0.91] *
0.67 [0.36, 1.24] -
0.87 [0.50, 1.52) -
1.02 [0.67, 1.57] -
0.90 [0.67, 1.21]
0.79 [0.65, 0.95] *
0.01 01 1 10 100
Favours [experimental] Favours [control]
Std. Mean Difference Std. Mean Difference
2 IV, Fixed, 95% CI % C1
35.4% -0.08 [-0.61, 0.45]
64.6% 0.00 [-0.39, 0.39]
100.0% -0.03 [-0.34, 0.29] ' ) )
K 05 0 0.5
Favours [experimental] Favours [control]

4.66 [0.23, 95.84)
0.40[0.15, 1.04]
1.03 [0.63, 1.68]
0.87 [0.57, 1.32]

3.00 [0.67, 13.51) T
2.09 [0.42, 10.32] T

0.87 [0.46, 1.65) —

1.00 [0.26, 3.85) I

1.19 [0.72, 1.97] -

0.99 [0.72, 1.36] T

0.01 0.1 1 10 100
Favours | I] Favours | 1]
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Author,
Year Publication
Title

Search Methods
Type of studies
Participants

Interventions
Outcomes

Results

van Agteren JEM, Hnin K, Grosser D, Carson KV, Smith BJ
Cochrane Database of Systematic Reviews 2017, Issue 2. Art, No.: CD012158,
Bronchoscopic lung volume reduction procedures for chronic
obstructive pulmonary disease
Studies were identified from the Cochrane Airways Group Specialised Register (CAGR) and
by hand searching of respiratory journals and meeting abstracts, All searches are current
until 07 December 2016,
Randomized controlled trials (RCTs).
A total of fourteen RCTs comprising a total of 1979 participants
BLVR procedures versus standard medical care
Primary outcomes
- FEV4 change
- Health-related quality of life (SGRQ score)
- Mortality
Secondary outcomes
- Exercise capacity (6 minute walk distance)
- Adverse events
AeriSeal
One RCT of 95 participants found that AeriSeal compared to control led to a significant
median improvement in FEV; (18.9%, interquartile range (IQR) -0.7% to 41.9% versus
1.3%, IQR -8.2% to 12.9%), and higher quality of life, as measured by the SGRQ (-12
units, IQR -22 units to -5 units, versus -3 units, IQR -5 units to 1 units), P = 0,043 and
P = 0.0072 respectively, Although there was no significant difference in mortality (Odds
Ratio (OR) 2.90, 95% Cl 0.14 to 62.15), adverse events were more common for
participants treated with AeriSeal (OR 3.71, 95% Cl 134 to 10.24).
Airway bypass stents
Treatment with airway bypass stents compared to control did not lead to significant
between-group changes in FEV; (0.95%, 95% CI-0.16% to 2.06%) or SGRQ scores (-2.00
units, 95% Cl -5.58 units to 1,58 units), as found by one study comprising 315 participants,
There was no significant difference in mortality (OR 0.76, 95% ClI 0.21 to 2.77), nor were
there significant differences in adverse events (OR 1,33, 95% Cl 065 to 2.73) between
the two groups,
Endobronchial coils
Three studies comprising 461 participants showed that treatment with endobronchial coils
compared to control led to a significant between-group mean difference in FEV; (10.88%,
95% Cl 5.20% to 16.55%) and SGRQ (-9.14 units, 95% Cl -11.59 units to -6.70 units),
There were no significant differences in mortality (OR 1.49, 95% Cl 0,67 to 3.29), but
adverse events were significantly more common for participants treated with coils (OR 214,
95% Cl 141 to 323).
Endobronchial valves
Five studies comprising 703 participants found that endobronchial valves versus control led
to significant improvements in FEV; (standardized mean difference (SMD) 0,48, 95% Cl 0.32
to 0.64) and scores on the SGRQ (-7.29 units, 95% Cl -11,12 units to -3.45 units), There
were no significant differences in mortality between the two groups (OR 1,07, 95% ClI 0.47
to 2.43) but adverse events were more common in the endobronchial valve group (OR
585, 95% Cl 2,16 to 15.84).
Intrabronchial valves
In the comparison of partial bilateral placement of intrabronchial valves to control, one trial
favoured control in FEV; (-2,11% versus 0.04%, P = 0.001) and one trial found no difference
between the groups (0.9 L versus 0.87 L, P = 0,065). There were no significant differences



in SGRQ scores (MD 2.64 units, 95% Cl -0.28 units to 556 units) or mortality rates (OR
495 95% Cl 085 to 28.94), but adverse events were more frequent (OR 341, 95% Cl
148 to 7.84) in participants treated with intrabronchial valves,

Vapour ablation

One study of 69 participants found significant mean between-group differences in FEV;
(14.70%, 95% Cl 7.98% to 21.42%) and SGRQ (-9.70 units, 95% CI -15.62 units to -3.78
units), favoring vapour ablation over control, There was no significant between group
difference in mortality (OR 2.82, 95% Cl 0.13 to 61.06), but vapour ablation led to
significantly more adverse events (OR 3,86, 95% Cl 1.00 to 1497).

Conclusion Results for selected BLVR procedures indicate they can provide significant and clinically
meaningful short-term (up to one year) improvements in health outcomes, but this was at
the expense of increased adverse events,







. I[1|gl--'-'_l=3
Il. FvCoj| it FEv62| CH A
lll. COPD-6 Af2'LtH
IV. COPD ZI22|2! Aal
V. SE7|Z0 WY1
VI. COPD 2|22
VIl. COPD £ 24| AtE2H







19941 0] 7F-28F5] (American Thoracic Society, ATS)A 371 7iAte] 214 A2& AR o], alaollA] AJe)
B 715 AR o AAL mek ABson), 2005dEe] 1] REeks)9) 4285718k (Buropean Respiratory
Society, BRSO 971%: 7AAte] Alash o] that HEste e A= vieste] Assd. AguAE olsd
AgREAe FHoe Pgel Ae, Audele] 92 9 Al W @5 o) 7] Sl A

HEFAD =8 3718 31, o] 714 dl71s A FRES S48 GRS A Sk
B=3517) 9EIME B35t 821 AR o st} 7)FAIS o5 ,} °1o]—7] -.—]?5]]/\1‘—1 forced Vital Capacity
Manoeuvre?tg A8 5= Q= 71A1E FYste= FR]qt slow Vital Capacity 22 Zt4=2]gk7]2H(maximal volun-

= 7AE THEE 3571 S s dl =gl M, 7EAEgA Fo &
AEAE At 5T F e 7IAE Ttk 2o 2hH es) ZRAIRNY FEEE ERdheH B3l
b aeig o] FARE ARE 5 e 7159 THEe] Wk Ae nEshd, A71% AAE Bdke] o' ARE
DS 7S WA BAG o|Fol| HEFAE Heshks Zlo] k. AR Aol e Ak vkt 2

tary ventilation)& Z4&

) Z‘IEI-A'I
WA FlolA AalaL gl AEle) tiREe vEERssll aesgvIsE o FHas A 71Ee
PRI 515, RAFSIRIREAES] 512 Ve /ol 3] 7| U ) e Sl o
2 g,

2) J2f=o| 23 o7

At AL FHE D7) YsiA] HPgEEAS §F - volume-time curve®} flow-volume curveE 818t 4= glojof
3tk AL} ZAlo) volume-time curve?} flow-volume curveE FHHES Eaf Ar)zlog B 4 9lu Ayx|d F
o] 29 7hsdt 715S Adshs o] $ou, a¥A Xet Afde Hiae s %EH T 3AE AR F
IAY AR EHo] 7hsfok gt AT AR AR 314 asktkar oilElE 9o volume-time curve®}
flow-volume curveZ 2¢1d 4= gl= HEdeAEs AT AAE A86EdeA] elst W o] gl

3) YEBe| s ofe

FZo| ARgThRe U] A e AAE Aldshd A o R Hedels Aldste] AAkE Xé@rﬁb"—’ A7
e S I
Al Ax APE A= g ©oo] o) HAsE Ao AL QA A8 A (volume of extrapolauon):—-: Alkst
of AapA|of] FHo| 7Fs e 7IAIIAIE Eletolof sfaL, AaA|of] likgA o] SHEHES TASALe] a3stolof Fit.

aN7ks-2 AR 2457] Sl A5 RS W Aastel, Aol SheAlE Helshar, Al © A

- @




% 7% 2 ghe gste] waspl solgleh. olE S, w4 5710l oJF ABF S4e A B AN Ak
33] ol & WA Hoh 831714 Aalof sH=d, o]31 Z1S A3 glam ofed W AR At ol Aokt
Austel Bash= 7F571A 73 glow, B& AApleka B 4 gek Tela gkl Seitel el
2 Abgete] BES ¥ gow Foh

-|-4 il

3. H7|SHAS Alde uf LYo = 2qslof g Akt

13713

H71SFAE Allehs 7 Satellx] AA1ZQ] 2 go] Fastu= A2 Mo] 1770 o|jel WHH -9+ AL
5 AlEAE ¢F Aok 2 o]9jel] the 22 o= A AL AAE A4S 4 gl wiiel 571%

- B BT BR 55oE 3t ot He Be

- upe-20) ~(mouthpiece) & EH T4 TE 43 5350l A7 A%

- Bofa ATl e A

- At o)2e] AstE P27t <k He A

2) H7|5S ZAL Al 20| maHof BH= 2

ek A4 A0 ) Sleld AL Al A Thet e Alake SRlalA SRS 2hdele] el Folof gk,
- Aol 7} 17k ool FE X Holo} F

- AL 42 ool 858 57 Holo} Fi),

- AL 308 ol ARR 58 a7 Wolo} Fr),

- 7K BRE zolt £9 A Holof Fith,

- AL 242 ollel TS BH) Holo} F,

&v m

3) g

(1) 7410 ChR Al S0 4] sk ol M0k 19 e cUSp S e A0
e Aol o, 7t 2 Wab] S PR, EEE MY
HEFE5A7) FHe APH o v HFolls vls &5 Aolof Atk ek ZARpE &g Wiy AdA7E e el
= ogE AT 22 1 e ALl Gk @ BAe BAPE B L8 oot ark

(2) WAL AT HAD ko] WA 9] YA vhelvl s, S WE § B2 BREE AV1He

CeEE ARl G, nReus, wagdn HehEEel 4Ydes B e P 4%, el

OPI’— gief 18] golehi AMg F He|es vt ofHdt Amat dEite] HAEF Sl dd AR AT AlAE
Aol YA, Zgu] Tl viEHE T7]eA S5 B0l HolH 9 ¢¥ Holng v ARgE] Mol &5t

Falok g
O© HAe24& A= A=A Closed circuit method2 AARBHE 5ol AAF ol ol 53] o] 3715
A vlES o] i A=A g Open circuit method2 AR iz 7oz 271 ARt 8717} S3siaL,
So] lA] gb7] ulol vhgomlagt AR meks i

@ 29 Ashe] WA B F IEEo] 7Fs @ Aolt /] 1Y P Aol e ARo] gl BAE P
Aells 71, 371 off e 5719 A 2AF 5o WS AldsoF gtk

uied
o
2,
i
i
kﬂ
2
EJ
ol
o
o
z
oz
ol
ﬂF
WY,
tlo
&
ol'

{0

m*>

@ 7182 st ol Wule] gie A9+ 24 B3t T A Wetel Ak L, Sl o) Sl BREe
58] Alstolo} gt Tt Wui tha] AHg3b] Aol Btk shel, s/l A i 38 849 99

oD -



7eAlE ARgske] 2msfof ditk
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(flow)& = S €k
() HAZF 349 A8 ALFSA] 4352 v 2rhE 1
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closed circuit methodg} 312, Hi3t -2 Solql ol vy A5 B3 Y3715 5= AL open circuit method
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O FH&=ZF=A(closed circuit method)
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(2) A2 e| TWIHbetween maneuver criteria): 73 2 FVCel 1 th&-o2 & FVC 9] 2|7} 0.15 L oJ3}o]
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2 zfo|7} 0.1 L o]3folofof i},
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aAEe AR A WS BE Ao ofzigol k. wek JsdHE AEs mUHwe 1% £
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2. FEV1/FEVs
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2 giAste] AR & 9l
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654 o1’de] =91 Fx} 3537 tF O FEVI/FVC<70%E 71508 FEVI/FVC<70%] 7| eol|3 88 2dg-2

o -




et A3} 91.4%2] TSl 100%2] Solw=s vehle}, =e] Apzo w29, FEV/FEVE og3te] 71w #2
g3k vlEREA A3}, 89960 RIFFES} 98%e] Bolwme] AA} AdE BRIy
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oy,
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= TEAE A|9A8] 404] ol gkl oF 155F o] tiste] Faek F= SRl ddZAL o At JohEEd
47 . Int ] COPD 2016). FEV/FEVs < 0,755 ARE3te] 7|28 Xdshd FEV/FVC < 0.7% #a3E(gold
standard) 2 2 3193 ) FIZ= 93.8% 1E|3l Ho|= 94.8%F HJrt. T, FEVI/FEVs %k] 0.70~0,759M % ld/del
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s @eln & ARgskA] erhd Szt gl Aolot. webr, /gt AR 25 @l 2 AR she=
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vt vt o - w7 |Es g Es QAT FEdTAl 212011, 10, 10)
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Yoo NEY MY sEel = 258 HDA
EUS SR ST
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Procaterol M= 8 X 256 pxgflT Aot ZZIEHE  DOEIESOIAXE ABF Mopics
5 50 ngT BN 15049 = W7, EOM, 2 UANES e
QS A) 24D, M2EES 5, 3ZAs
=1 23|(0F = NZEEE,  MHES H|IF
B, FE A) Z DEYES AN daI#s,
7 =of =, Aehy SuN S
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s mo)g & Al SY BEE,
A7 ol =@ 5z 18y,
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5% 2z
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8 SR8
&34 32|
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300 puffs/ea M ZtzZho|Ah £2, olE=zHo|4
OIERHIE ZQ 250 pg/mL 13 04~20  BXZOH, 74 7 1 F=A o
oo 1 mL/A mE 1 43 &, 20, S, =uE,
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3. AT E OJAE 57|(soft mist inhaler)

A=Y MEY =3
AT|2|H} 2| AL|DH, Spiriva respimat Tiotropium bromide 12 13|
HI&lH} 2| AT(o, Vahelva respimat Tiotropium/Olodaterol 1 13

HERUHI™ | AL|IH® E217| AL HiH

TURN EELE1

SHTFZ0| 28l HelolM £ SHE
232| S2|50| 2EX Ylez
"2 A7t uf7ix] Bt 6hH E{SLICL

PRESS 211 3 OPEN @1 2
M3 W sSun 2, E%7| Hiioll 28| U=
S0712 824 2 R 28 Uas ZMEUCL SMSYS 285 oL
BT 02K 22| UHYBHES +22UM

Yo g8 B8] 2/ S0| okguick

USE SUT0IM W Heloll M

10£ = =8 HAC7H HMS| L] guich




A4
HFRHE™ 2l A" E27| XEY

SY7| ™S ALE Al O|E A =EEH F=MIQ!

SASHO| Bl LEfol| M 2f 8o
. BAE WM SHIE YEc2
B 207t wx|

; BY BHE v oY SAFML.
slER|X|e| B2 BE E @

WY A2)7} Al B LTS
&2 ol B71x| 2oj g ; L mMENE U H0IFMR.
SIEH5) 28 FMR. ; ﬂ

SAE20| £ MefoIA
o U3 YXE ram

Bl RE SHE HEML

e f ok
A
i

i

wH7IE 322 geiA sl

2 BHIE ClA| NS # TRISHES BRTHIR.
¢ 9i@ 7|E2IR = ' SUFUS CIAED BAE0)
ChA| H|LEX| M. ! S tinix| 4,5, 68 S

N M ML,
L) X2 AIR Al @)~ (B)H 38 v

™ Y AT|H® 7| X 2

BY?
HYBHE
;- IEY

Fao | R . b
Weyiar
. . -
L='—._l
“L'.-\'.-..__-.

FHE2|X| -
3 24




—_

10,

A2

ret

. Miller MR, Crapo R, Hankinson J, et al. General considerations for lung function testing, The European respiratory

journal 2005;260:153-01.

. Miller MR, Hankinson J, Brusasco V, et al. Standardisation of spirometry. The European respiratory journal

2005;26:319-38,

. Pellegrino R, Viegi G, Brusasco V, et al. Interpretative strategies for lung function tests. The European respiratory journal

2005;26:948-08.

. Kim SH, Lee YD, Lee JY, Cho Y, Na DJ, MS H, The role of FEV6 in the diganosis of obstructive airway disease for

the old age. ] Korean Geriatr Soc 2006;10:125-40,

. Jing JY, Huang TC, Cui W, Xu F, Shen HH, Should FEV1/FEV6 replace FEV1/FVC ratio to detect airway obstruction?

A metaanalysis. Chest 2009;135:991-8.

. Bellia V, Sorino C, Catalano F, et al, Validation of FEV6 in the elderly: correlates of performance and repeatability,

Thorax 2008;63:60-6,

. Vandevoorde J, Verbanck S, Schuermans D, Kartounian J, Vincken W, Obstructive and restrictive spirometric patterns:

fixed cut-offs for FEV1/FEV6 and FEV6, The European respiratory journal 2006;27:378-83.

. Melbye H, Medbo A, Crockett A, The FEV1/FEV6 ratio is a good substitute for the FEV1/FVC ratio in the elderly.

Primary care respiratory journal : journal of the General Practice Airways Group 2006;15:294-8,

. Kishi H, Shibata Y, Osaka D, et al. FEV6 and FEV1/FEV6 in Japanese participants of the community-based annual

health check: the Takahata study. Internal medicine (Tokyo, Japan) 2011;50:87-93.
Morris ZQ, Huda N, Burke RR, The diagnostic importance of a reduced FEV1/FEV6, Copd 2012;9:22-8,



goyay







Aol
50%™ &SR]
air trapping

CAT

COPD
)

FEV1

FVGC

genome wide
association

ICS/LABA =gt
nasal prong
PDE4A{ ||

PPI
tachyphylaxis

7t}

U4

Ep i
FTAEIZ0|IE
ulx

7|H &

7| 2RI E
712 W Z21
7| =2y
7|=HIE
7|1=EHE
HE2tolA
52

B

chaH

Ofx| 2

Okl
J
I
o

OFAAIE T ol
HELYA,
=013}

e

WApy], Sak|

7| 2R

7| ZH|4

20137
s
SEN

CHA| 2

50% predicted value

air trapping

CAT, COPD assessment

test
COPD

CT, computed tomog-

raphy

FEV1, forced expiratory
volume in one second
FVC, forced vital capacity

genome wide association

ICS/LABA combination

nasal prong

PDE4 inhibitor

proton pump inhibitor

tachyphylaxis

sputum

pack years

TB destroyed lung

oral steroid

odds ratio

mechanical ventilation

bronchodilator

luminal plug

airway obstruction

airflow limitation
bullectomy
nebulizer
intercostal
diabetes mellitus

odds

replacement therapy

0] &S5t

91
50%0{ =7t

57|24

B2

SAEH TR S|

Sy

ZH
H
ZH
=
Z:

[imijuk

31 Tfzj

=
EF2HZ0|=

J|= W 811

7|
7|ZENE
=771

.
71

2|9

rir

Folo)2

S0%H&IEX|

93

S7|%ol, 7|

28, 37 7=

157 o2ty
sII3
Hcf L2y
Bz

157} Aoy
NSO

J1E LY oy



HEREE
HIEF2ZHEH|
B EFRHELR|

HFa(opas

I Hr 4r 4 oE
Bl W2 AL ORI
do my 1A FO
2 [ o i3
n N =

o rr
ol tg Jo o
Ik =

=
g
0l

0x
ilil

HESHTHE
7| =EE

o
i
¢

M
olgE

W

YolEYYEA

EEY|

oAy SH)

e

HEREA
HE FME
HIEF2ZEH|

B EFRFHR

MESM TME

7| 2

0
N
or
0z
=
it

2 o> o>
£ o3
gk
sl
X}
riok

10 o
o 1
e

0z

THO
FO
i

rm
i
3
ne

00
oM
re
ofo

o
rlok
THo
=
rlok

[l
N
o
o
rlo
Okl
N

2t

oM

3o
dynamic hyperinflation
chronic inflammation
pulse oxymetry
meta-analysis
methylxanthine
beta-2 agonist
beta blocker
venturi mask
combination therapy
burden
partial agonist
dry powder inhaler
relative risk
cost-benefit
hypertrophy
oxygen therapy
acidosis
acidemia
counseling
cytotoxic T cell
small airway disease
short-acting
heart failure
cardiovascular disease
excerbation
barotrauma
drug therapy
elastin
doseresponse
risk factor
morbidity
residual volume

DALY (disability-adjusted
life year

meter-dose inhlaer
psychosocial intervention

intervention

7

a2
=0

Mo

HE SM Tz

4
il

0>



A7 5ol etgol5s %ol F9o]1 F9ol2 F9o)3
=4 hyperplasia
ASMESEH  REMFATRICER  LAMA SUE A&y
EEGER
RSAHERISH XS AW ERER| LABA 2UE A5y
HIEF2 wZHME
S
Z0 22t Z0|22 25022 total lung capacity
e el s Re peak expiratory flow 27 |RE
FIIH add-on therapy ESyliel
REEE Cochrane review
EIMHIE EtMHIE elastic recoil
g2l H gzl theophyliine
Egjcy =N L==]] Treadmil
H7|sdAt H 7| SZAl pulmonary function test
. K= lung volume HE2Y
HEXNEA e lung volume reduction — HEX&EALE
surgery
e (=25 B s [=rSEa lung volume reduction
&2 HE2H spirometer
oY HeEgEEY spirometry HegEy
&k 2|ok Aok ot weakness
SIEMAZEE SEARM ischemic heart disease  S{E@MAMAEEL
& Zoisty hemodynamic
A s diffusing capacity
W/ETE =y V/Q mismatching
E7185 ==38, 87|18%  inspiratory capacity
EoExY| spacer SeExT|
inhaled corticosteroid, ICS  EQIAHZ0|= se=
2HZ0|E

E2HZ0|I=






2018\ 7% XI%) 1}
2014\ X|A]0] XjOIX]







20184 7§17 2|22t 2014'A 2| 2I2| 20| H

2018 7HA A3 2014 AR g ofefob 22 W8-g Hekste] AEAl WS,

= KO ~ = N
A T o = o
= <+ ﬁ: AR i K-
Ao - hs
oM ot ok oH oM
x ol wl T S FRROTF ST T @ =T O — -
R Rl i) 75 FEgrRE= TgEEr¥s J3T OB
of 3 — = Wl an N ~N N o KOG Rl ol oy =
T m—g\m~—ﬁl - T E 2w g O g e -
oy 5l o o Tan M D “owlomz FnE =4
;fﬁol_ﬁom - o Il 3 0% Doﬁdo&_._— ol 10 K =)
= 1Y 2 0 R R 55 - o oY@ sQme MR ol
PRE 23 ;_uﬁ_ﬂq a3 NErey X
= . Kl n = . = = O —©0 X [N
© T i, B @D sEEZTan  Juo@
ol 0 mo 5 T S sY @l —— 5= — Tl ©
6 U - - — il ol 22
o=y w B seplszm BRIz I
20 U'TIFUIO__—;gD S5 ~N+&= M SGE® 2S5l 015‘4‘§|—'r§|' =)
oH 50 0 10 o [ A 20 5 mI3 Mz 5
OIIURUJEE’_;OTSO ".T':-H-J'I()l]]-ﬂ_ o RO BE—JO':_‘LEJN a0 EO%K =2}
ok R R0 B0 W ol Of - oy 2 T Ryszs ~owml b
RO Tl <02 l\g‘oz oI — 2GED O FT D orwpol ol
S|y = sRHG2ZIH E GlZsyma Iz F
'\IOQ"U% 0:I'l le]_l‘fr( (=) gaiaw_ﬂo o L‘L’\%rOH =
s R RBEE TR v Z2E SR OT SR K
g 38 o X2 ar of B Tw T OYFRERT & =0 00
o) il X K N T T Care N © % BT 30
oo M0 < K T s R X Ly Skl 8
Q o o' 3l &K Ko Hﬂouygﬁr &2 cgr-KI-WKJQ_'—'__‘_IE? Mezs N
I B = Ko DSk -~ S leNd CER@ o
o o of N E o Barsmnt 5 gENDISHE FRSR
T EETQ BT mg O OFRR2ZL g N,oow® L
BENE S Bolrpum Q Twi,-Boa< Tugn o
0l S o Mo Kotpom O TolY8as OB 2
777777777777 ? o WM G mUoouTCRkomM LomIT Q
5] o
= Lprm
o 5 o
ol dod
Hr o ol T
= KO o ol
b3 _ v (]
AR Mg
a TS
3 8=
= R0
K
4 o - "
30 K0 37 OH B0 & =
z0 00 0f & kI T Mk
NNFR AT
IDJZMEEN of
oo By KE A
MYIDJ'KHUKIU%WKKIO =
w5y H g e KO <
Rl 30 &r ol) 3! Wl of .
" - EIJEO'_OWOFE Rl
N Por K &8 308 ~
KO oy oEd e KAl =
il7] %"IFE‘EI__'_O_ 2l
Kl Do R =
RO | | RO 4 &<k w0 [
= ur o — B0 == & 3
gy ol 07N = nE
o < Ol 20 BT oo B ~
y|aJ§oJLan'J\15_J
jurl = oo oH — RO o E3
i e8] 5 2 5 o =
S - ol T = a
& NROorx R a
ol DKoo= o~ DT K o]
EFM‘OSEJBED (@]
T s, -
DE;_Q_E['(_K <0 700 s
T Ko oT R0 & o RO B0 mll
777777777777 i m
20|
= L i i
0 10 1[0
of 0k oF oF
or ol r o o
= 0 13|_ -|oF ol
o 3l ar
< g o - o
a Q o o
& o} & &
,,,,,,,,,,,, © O o o
ir ™ ™ <~ <~ <

ot

oA

2} RASE

=
=

7t UM, = 21.6%

X FEV4/FVC < 07 0]
Al2to] H|82 20154 13 4%EA

tt. 0]
o2 et

Hi3]
=]
=

il

=2
=

o=
ML
5104

uls
b

3

014 5.8%, 70M| O[&OME Had 51.7%, 014 13.6%=A
1Ho|A COPD FHEO|

LA

J|Zo=z J|= Mt

20084 13.4%1} |



il

201814

20144

70 = T - =
<+ K AR K
- - o -
oH ok M od ]
TS FRRTE WA W YR D T3
m‘IEﬂJKﬂJRj-Io ijJKR'JE F"’ﬁ%?g% I
Ol XM =) = o) or o = & S o E 2w 5O = B
i — R e T3 .04 8 Ei
_m__-|o|10|m_c_, o RN ar O — = - 080X w0
K 760 ot o Il 0% Oo 5a L = o JI0
=HERA RAB S sV mg8EHg NN
PN E 3 R—“Li—rﬂ a S B2EE W=
T T KLU, TO'O(E%%);‘E o_'ﬁﬁﬂgg‘grra e
o o R == A <o F W 9wl — D F0o (G
%'1—@“0"1% W0 BT Eo- BB o B
an_l\ﬂrﬁ —”‘_Kloﬂl_hﬁ' BacopsE S g o=
Ro | ir =<3 o Bor gl oSWO 98  WwJ
o 9@§HM1§J9JOW =—HFEJ-|0|]]E:§,','<'0 %T._JSJ'SWJK“_T[[" 202
o | | w N R N0 E ik 7o o] S b -Rayss R~o
w| | Eag ARy R po®B _ 2Bxx63%7 Do
L R TH 5983 T Y
= _O-I:n_OFLi-'__ Sqoid2 & S= Sm-’njoﬂl =it
REEEE L o iy YEe &0
= g <UE oy ol A ~ @D i e
pazks>  KREASpul Y aEgfon. oy
= M 20 < 4y ) BT osWmg oo Sr
N = | ] SRR X oy g
K H 30 = % Ko ﬁ'ﬂomi‘igﬁr 2 Cor'KI-T(—_‘JKJSfTrjn_Oz 0L =
=T —_— . i IO
B & & = K NS MK ﬁmqnﬁmmﬂ 3
wr 61 o IR 1 o ujﬁn_agggn— 5 ZEJEHISHE X
TN EFOQ Tmoi<mg & DTBRZT L N
RIBISOR 2065 Bormum 3 FTwH., Bom= I
bl S o S Kapozm 3 Ro&suwlsom Xo
777777777777 3 ToJ
& o
= %‘ﬂrmﬂg
) na
s .EJ__O’:
Hr 20 ol E —
= K un 2}
R Mg
a 2.0
COL OK_rO
O K -
2 A
p
ol o - "
KO 30 OH &0 H &
70 80 0f & KJ Mo ok
BN AINED
IDJZ"U*JRFE]:E)E
— o
%"IIIOJ'KHUETU%-IKKW =
w2 H g MO <r
K 30 & 0l) 3 w7 o] '
& — 31 o ol of & L3
PR Z=E G ~
KO o o KAl =0
ol ) =
:K—_J 209 0|m‘|l_ol.'|lof|11 sl
RO RO <|1 IEGSI—J]I <k 0 iy i
S| Uy Mmoo ik
TR TR 5
BIE S E M g z
o X NR i, - =
— LH ol & of = T [a)
NROASTILEE g
dm=ps2a o
Br of KO U0 A = 2y o —
E=NadE i .
N S o 10! I
2 KO T RIS T RO B h
777777777777 B m
22 1y 1]
~ 30 F0
- o oF
ar ol Tor Tor
0% a1 "
or or &
[}
& £ 2
o ) o]
&ir ™ ™ ~ <

-

ES
T

__I.l.

=
sy

t

5
oflA

xiefo} o
255

=

=)

=z
Z0t ~

H 40M| Of& M2lojA

™ FEV4/FVC < 0.7 0]

7IECR 7| HMTt U= AIRQ HIS2 2015 13.4%ZA
Tt S0

=

=

O

t

2

3t X|2oj|A]

5
0 2 His7} glolen, A 21.6%

ZH| A}
0{A 58%, 70A| O|AIME LA 517%, 0A 13 6%ZA
HEo|

=)
=

1

3
=2

bo =2 2o et

_,
ILAZHLTA 9

F ZALOIIA 7| 2R
13ojlA COPD

20081 13.4%3} H|m5}

=,

20154
2

4 COPDY| o3RS



i
|
KO

e

(AIRIicS T%e8L
SEIR Bfe Ad00 {2l 32 h=K1dc2 %6'el Sixiz
316 TRZlY Q00 {65 mmsm FIloFi800C "R
=23 {60028 kot S &R RiZ 2 2ic Toi=lo frialy {2
j6 =Ad0O KEL0e 1316 krtoslo Zhef {600ky IR Sic
‘23 12009, SR =lvhels ‘|2 100096 1R Bl =l

B
800V} fog SElR Blo Rix [60d00 1iEfk= Tok B & {2is Mn_n_oo -

Elx {2 {20007 fov Holfa loixi2 & iocrl =&lA kizly  iek frhs
mm_JoMoaoomEm__ow_.?m_mﬁmim_\mmmm_m_mﬁom_ﬂim

-
Biefly loRges', € okiefaly [0@8' vl ShoEsiog
osiefaly [0@RGGH 2/ a0l BS00C 3R Ilde
Fio 1SR =L Mo .wmi $2 33y Heln ok
_"._or kioTS Tielvly £/ folo i H_:nnv_ ety loT
Bl ﬁﬂm R 2R &F B EFiv Fic 32k Tlde

Fio £ [0f5{aly 10l iigle haly &S f2hl2d BSlog

1514
00
13H

o WERB
Yo iZ Ideled loly RGLOZ fTRS00z Sily 2 o
1272 Elr'Se~002) %6 ¢ 3=y 22E Ris [60d0D

1iEFl Soiz BRly (08 {00sy fo ToER BRiF
18T hl=Fll Soiz #2128 m_ m _ownmr B S0Ad00
SloF0e0e {3iefvim Hlolc 22 =7 svk 3Rly
ad0o9 o710 %06 {218 H_m4m mm«n Helxly £%9'¢
foialy ki =0 tolefaly Heje =AM0O {dviE o/ falee Sy
WElsY [of8 Bl 3% =Ad00 SIoERSIoz Fiois 1dxiz  {&k
ado9 610 T22 [of {aimS R9 iels llolc& [GOHM

o

i
=iy igis

=
B vz {2l Tk EKW mm_ Tixlo Hooiei xielc2

g
DO
-Iol'

fu
|:|0

sk the k2

MM_K_O Qd00 folvlb=ie TiedE SloweT oo T 0 Bi2[0 [6Ad0D 2-
sk

1ofrE %9+ Sty =6 |0k Sin Sy ‘%8 sRly B
1616 |0k S7RBly 2Ad0O IivloivyZRRZR2ieE FSH0C

o
1x

oM
1ok

[54/4

F18102

/o Tha k2
=iy {26 =A4OD i




20184

201413

. _ =
E) I - K
, 7wl _
e Kt 3 oH % ol 0H
oH 1 M 0H _
u 2 A o &
L ok X KO Au
o i< 000 oF 5w i RO o b K
30m|m OEE 2 5130 fﬂimﬁﬁoamm .= op OF K- gy o
o R By ol E E“f@]im-KHHwWE"_"_"iﬂPQQHHQ T =
S Tk ocmrg “JJE+%'HEERmEiIK”EQ 3y &
o © T QM m|m0_?v\v\i+°|:”J—i‘2°°'”'-H°§j[ﬂ Ggm  Hn
] OJ_—-“=’J|JO‘Q== =19 W 1 _"_;OQODO_I—I.LT< L =) 8l =t
S Wb 0¥ E’U"UIOM-TODB@%“ o JIJ%TH'TLTJ_ Al T R w0
S2 EOTE%O%;J %ﬁ?of?%géfﬁ{FKOﬁ“%%B‘ Kz w@
o S mlroKF:o.Ea? D?zrm_':,cilsaq_ﬁglj:"\m_ﬁ_m@ — o+
2| B2 sl ook 0 K~ a0 e Ulsﬁﬂ«ﬁ . = 20/
ey JE8oEED s DEpomd S are Mo I g KL )
o ST2EOR ) +K|0DJF:*+ﬁ‘i‘ZOJU-IoI]]."J‘_T—n_*05 ] =
Jof o = » K Uy S B0 - ™~ ol 30 o lo. ol KO =it Iy
= Rl " F &R S 30 7 M Klo o . 4qrol — 830 ° o
%0 s ol ] O K 100 T o < =P — ] = K T =X do D Wl nd
K 0 Ll o —.._]]-IDOLHA—.—E TMmXg o= ol < o <
=| B mmlmmz‘yﬂwof EKJV?*DoimHo—TlmH@ AL
ﬁD-E—J ngJ“Egl;gq_ ~ §_HEJ$JL%EF—HEJT;N§§<%#%%—J9|OJD = T'IJU
WE SFmy LR K %WWEJO—.”J—DﬁE_NEsMrO”JQ.W mg 2
B0 wJUWONgE“&oOm & g m'lolﬂ§m55°ﬂs>,20|—4nn3< W EEg KD
e g5 esSwmm - ] “'1— Sommn —wrE xo8 il
Yo} e o —_ 4 a0 O = H K L\ 5 —
a8 $aiBol XN g %os'é%%ﬂj““—*w"'xui w® Nmh g
oo <l_<'_0'540\—_~ =2 O <0 Ko SN - H§<‘|-rro_ RFTHY =
n— 20> okl o = IFBUOEE R O g o TR o 2 MR R =o
el %?ﬂlﬂ—'(mﬁo‘_ﬁrrsr = a"'“g'wmdamésomm?i@m—ﬂ%‘ MET 2
E%g'éjmﬁj%ﬁoé"uzﬂ é %%Eﬁ"“imﬁmﬂéﬁmgoﬂjg<.K_ %‘ZUHS‘_I‘ 5
= Ao . — 6l S —v—o—__— = _ © 7 K N [
5<‘=-‘509_|K09DJ30—L%|-| ) -Iolll;<Ri‘au°z_'r‘_i—K|r§-I°J—E*uz?<K‘ BT ~
Nqué Kr'K|I'Z,Oﬂ'E"—7 = KNS = oS D = of o o= uﬂ—o H ~
rrrrrrrrrrrr + eWI3 Q ﬂHJ,l‘oleio,'ﬁ'_f‘_q_aaBianF-TK}OUJI?LHf W X
oo O oh 133wl = o SRS i)
[e— RO FTEITHT o oo
= o IF = SoHog HU=e ™™
ol = nglo =
o [ 413 )
w|  oIEo© K = o
£ gl o : 3
=) EI‘(’I’ = o K .
Srrg e il HE R oK
Ix°=x o HED KK
oY ol o X0t =0 04
7777777777 — Y] r{Ks) ol s 3
: K Mo M
I = Bl T w1
~ RIS o RIS
L =
© ~ = =
W T = <
i ey o m
RO = 0
u§_K“_JEHu 19# 30
- K ST o 5
—LLFJA?QI— KF 10
N - =
ol == r<0 [u) N
&0 = oF J s = =
El:j S T ol M 20 =
K il © m0 o3 [S) el
R0 HmH D 1 N
™ 5J='KIFTSE £ o
oI i &
i ox I 7o ¢ g, M
oF ,, 3 z0 Rl HE ol
CKERN S 3 2
o S E o 1wy R
RS g o of 5% <8_
R o ou "y m o
WQ"LHOKHE ENE] S 82
_.__,_E (|_00 EiT Iy
Tx gy = M A
RN TEACY o =M™
,,,,,,,,,,,, Flmme oy
op & < o Klo of ot 310
= Ed X
=3 = i ™ he
0 T s 70 -~
= | | B Mg Kg 2 2
P K e %0 T
oT & Kol @Kol B om 5
2 o 2000 20 A
S ELI L o) o 51 oK ol
,,,,,,,,,,,, me we s
ol wl VP 2
gl o U g ™ f_"jlofi-\ 3l o
e WS
© © R
N~
N~

Yol o

H

[

=

19904 Liofx| 50%

tofl oI5

c

oF
of

1=t}
=

]
=

1

-3, H M}

3

RO I



20184

20144

w N ~
— K- = Kk = Kk v
KE &l %0 7 0 75
A oH <F oH <F 0K
B oK of 5 o 5] 100
fﬁ EE %0 ok X R &
[ o = ol
_ o = T = - = FIRE] 5 IH B0 Voo
MEEHIGTENES DTIREER QM BRps mE fo B B
SI oMM KT OKEX L K ® K wl B Kl <4 o o o 5 zu i m’?ﬂﬂﬂ]
BErmHr oz o 11 of or o KU < B0 g S OOl 3 R b ey
ELTeAnRET s DETRma ozl o N sf T g2
OT M B g3 ° 7 g Ol =g nor B RO ET a2
gm_?jl%ﬁmoollﬂ'mmf'i_j% Bm?m% ‘?EI‘EJ o ' = 2l Ro o I S8gh
H#Rﬂoh_zaigpa':'z§5 U o o X %gg Klo;°<J|Jgu"Ki e
E,§]FIJ'°W§W§OEJ§3T5?|8% E@?i%E“ S fin RS o T
A D PWE B SIS ®or 4 = %o KO o &
bzrggr%gajg%l\d{? O?O%'“o_lloﬂ_‘_ iLJﬂJ _,\*:uJ—':—__mU'U YO.-O_FK‘_EKJ
B Ry Qo WS S8-S0 K ol = o g ST K oln &4 23
%o | | 8 -Slaing < 3T O o o g1 d Xy & Blgs HEe _ Mg i K
AWK RO -H e My VFo OEg owPtE o2t ®ror .0
[il7] MRS mIpdlsIgr o2 S o B0 zl"_<ru|ru—r0\ ok Se
SHuaag8ason oM Tagm o8 R U ERES
Bl fowiStucdiiad pREURAS Los TERUSE falz
g W . s K& = F et o= _, 8l X
S| |2udgRetBtany TaqdEL . (2 Te0lg®*% mITHED
C§D§§8¢ggm%8mz ATL B ERAL lﬁgﬂm B o1 B R i %%9@
g 2 Tl =Kl 2O o 1o — 0% o S =l o o= <! “u I K
O SEGRryRG mJ = °° ol = i =g ol of jof < ~
sl SYUTAKoRy WIL HO® el RIS oy o, BT
ENREQLMBagghs 28R WD g KO Koy gon™s 3 0o
STt MW A Ko i fo BN FEe = WU E K KO
o U Rr Y0« S 5y S o o e KO ol X0 ™ Kl PO N N BN R =
= ~ — ol =T oI NST o= Z0 = vl =T o K =
HRu ISRl g RAM g Bams ﬁfﬁ%"'o”*""mm Hg KR
B OET =9 e 8 TEpDS B MR S od N3
ofo —— 25w LK g IR Py ® o M = S o [EER N
ol o A0 So oo S o i[o. AL 00
mEMERES T 458 MRl el X T R EKOKD RS S D T~
o — —
"""""" — . = 30 =3 o o =4
S ol %_0 —(O)‘I 0 70 10 i
B g T o o2 Koom oo 3 7
K mw gy ey KR D = 3
——*‘ <l o K 5o T = 7 10 1
wlrRER 2001 0F o T & H w2
5 e X0 L s Tt Wiz - 0 4o o H&m
ot g X T or 3 mioa ol T s
Wl o of ol wl 1o of Blm-a- 0 aa 0o ~
e KM g K . KE2 N & =R
"""""" o — ":
4r o o - -
= of or o
i il Ho==
~ oF N woe )
) 2 o 3 o
ofl all Ko%K
i = qou(_)lg_golz
=) o DI-IDUMHJ
g o & Ko 5 K
o iy o@an—
S K X=X ol
3 ) EAER
%0 &1 i K0
OH — alJ TN E
&) c 78 R
£ - Kl K- kozu
= 3 ~ Bz 1o g
3 o fof mf ol LH»D_
u %lg"‘g RIH gy & ®
oo < l\_-'(_H..lHEI
or & <k O Il = 2 o
of ~ 0 X o 2 10
° K RN NS S kB0
T 2K EE s
T Bl 0FE wuin
HEO H_I,\ -k—old
‘ ar
"""""" = 30 = g o
= = — =( 0 —_
S R & & 2 m 2 T B
B gD ®l_ W Kl x B L AR
K o) K 5 = _ﬁAJ - K|—0|:
_, R qp oK ol = ok ol 31 oy IH ok _
L oK o1 o IF ak ol ok = e o= 0. K<
=2 20 o 20 4 V0 Wy o E0 A g
SRR F SEY3 wpd AR whlw
2l ilo = = < 5 . = = . L
= O gr 2L o w2, C = nl ©
. ol Tl 2 Py ol atl] m N O <
"K‘"“j'r%?aﬁ ARy e R F N ® 50
W~ =

IBA|7| 7Lt 7|2 &}

X|3

(=

}



~
K
&} =i
o Au
KO
oH
iy
o3
|—_|
o
|—_|
H
LH
<
w| | M
R ﬂ
foF ~
RO <
= =
o
bl
b a
= )
o Kl
[s9 i
5.1
~
Wl
4
o
30
oK
t |3 3
K Eil B
< . T
T_ W
ETC T
S
i o
U 3 K
~N &=
B KE
oy
Ko o 2o
30 MO K
~
-
1o s i
20 M Wl
o ol B
K0 i
oK o
| | Z5A
RO o™
= o aR
N %T
gr>3
3| ||EE
= ooy >
] i
95 olJ ol
o Rr <0 o
T B4l =
W = ol
2 oT R
<
20
%
|— i)
N X
ol ¥
~. X0
o .
0 N
&ir

21

21

)

a=)
=
=X %3)

o)
%

2K

(oo =

iz 21

17

QIXt ®A 7t

2/

bi2q

o=

22 2,

1

ol
#

4

pal

(©

ey

19 2,

7t

K oK oK
1l = TN o TN
a7 O Fu o
s % o o o Ok
BMOTFORT OT W O R LWL
NEREE 3 epHu SRR
) ke & od 111l i ™
wo-W 5 2 Sz eda iy
F2 T 001 > g R OIS =3
T8 Koy 2 Enﬁm E’ﬂj <+ E 1ol
i oI oEy o = ] ol %0 :'%
Kx KT8 - 00y 20 < © ol Bl S
N - o] 8 jr
ol X O =& [ R I =T
o1 iz o ) a = = K or 0F S ol =
S .- 50 = [ o oM A0k .2 KR
e ;g 5 B 3H4u3ENE
g dos o ) 3 g nEWHSSRD
KieZme 2 3 3 JRaYLSZH
Rk = 58 S 2 8 FNRAlg TS &
“_Jj_‘l-Toﬁ%J'Kﬁ% S o 2 S gaSmBEEm
=< PRI o =] olE N L o
= ol B3 he] [=] o} _._301_1
ﬁ;-KHHH"jﬁoﬁ 8y tL g2 gmimrglw
] - = Q o L o w2 < o
Uzgmim 53 S8 £8 Lrsh@suln
SN S8 S o8 M S EEER
g2 EgxEoxcoy ®M2EBm_Eax
BT K % SESw CESY e T R S5AK S0
ocsUrsyXol =598 S0 = = gt 00 =K
S mATR FESESE2N5285 R 8kGeokdl
FHon ™3k mSo=35Y3ESZ =S E8 0
B &y 0 mE B2 . 2. £ WSS RE 31—01“
cESHoY wEmeISaIemy xoobugldyn
o 4 L 2 I = = = o -0 s KX
EELET R ReNEmcanran MoHERSME S
ST RIS =5 i 2 2 & dngr or bpar w0 S S K RS MU
= T =
o T Do o
®= - = ol =X -
K0 gy 5o g R o
W o R R’ T 1 Ko [ERCN
K E Qo N oF Jj0 = R X o
B o oo KK &y 00
Qﬂll N ¥ KM - '_<_0_,, gl'”" ™ 560 KT
or . - o5 0f0 Wl 0 or 10T
=.'TE\TZ: B <K& =.‘TE«?1:
— — ]
< <~ ~
SHMMROmE N
cRmenliziy
T WL WO -7
SulgoN2ys
= K =
. S K zond ™ 0l op
g S llol = 5K 77 o< gr
LH 4
=) Q o Tl = ol S -~
= O ok »E<VID|]]'“0HO\
3 ocqpiz® IR 2
T —n =2 = ~N a5
5 S KO0 R o SR gy
S o 20 o3 KO NU D= gy =
2 MR < I
s _ TR i g e
S% SRE-_5HTI
TS = 0
o8 ® RS T,
0 o
@£ oo S 05;:91 -|:<|'E
gy g g o=
< = - ® B QT2
s ZE V= mn ST 8
2583 ek R
— SUREE S 10V 3 N
=_§:L = rdenpme< L
3 o) o 1) N
m8® 33 s .
g— o Q9 Ol 0l B 4r o1 2 o
s .. S < i[ip=d ol ™ U
W2 E S T = onpp 5 U E 53
prEex BjmHor ol gy O S 5 °
4r & ol 2 0o miE MUK sDd
= or b & &r w < 1w RS K
BN =)
3 o1 Iof
%—'_-lom oK
3 ¥ zE
0 0 K~
& : i &0
@ i 70 __OKI'
M) &0 o0
F 14 X &=
N~ N~ N~
[sp) [es] [sp]




oK oK
o R0 B 70 1 %0 R 0 &
s <k koK <k K
™ oh T o e o -
oH ob ob 0 OR ob ob
0RO F ko § MU O W 20 20y O = S wa I HQ@ W< oo
'I(ﬂI»'k—_-qugmoﬂﬂ_\@Gw 5 Koo o ) 10 [E Kl
AEHE S 5 =K gy < oo B0 J::OJ il
10wl s B3 0 on My 1S = [ g 4 =
B2 & S F SR g T 200 2 IR GH g2 TAX - ol
N s s E s Lol £ SOF mE @kl K
DJ“—zof‘l—n_‘—;a-lolllKHuoou;\jD__- = B k= =< oF o I £ o% Rr
Wghaedsdpilpmer=ad o o = mg 5ot -
glodiesTn J e s =5 g womp e e 208 Ema N
SCURTuRBE IR e S EMga S P SE o
S ®mdrol _ = Jyaio =l A ; —_ < o r5389% K
U o opun ™ SR .o 2 O 8 = ol M =2 = %
ol [BUR . ERuBBmy,™ £ pasd ns ESwmy B
K0 plEl N rE QA R S 0] & S F oo KO £ 5 o W Lo
| RO sl 2K IS0 0ol S ORI HE—E= 2 ol
W E o 9ol 3T o’ = 02z R w110
Bl EodnkgsaZanfipn 5 gt FwEfsse 5K
= =_'K|r_E_O7_.;'\r]]]m -WOE'IOJ S o ol _.Z—LT ﬁllo"am__cg )
S| Tl g E 2w MMsB0 S5k o3 wSo~Tmit g SHET =z
WENKEBR KD FTI S~ 5 E ol LSRR T S =y
= - oS W B ) S =] =2 = —_ o @ 7l 0
TSR hudso5s T8 @_455.\@18 Wg g ﬁdﬂ
| =o"HgS orirg =K 4m<0<ll’-|-0.2%|'|o</)tol i)
) = or EWFWHU:()K&_"S_ED = £ fojt Kl S50 20 E & 00 D
S Dr]am(i""DWNmnBﬂ Wy B2 WSS B ESWME &% 0 ol
Y Bl =Rl g M EoR# XS RS > 8z a
10 FNE e KW 4o = 2 == gy gl & X =
Modme eswzo W& s T3 mWH R E K= < Enn K 3K
TR = =2 ™y K- K © —oF ol ™ Wl kS| >3 ol
SmE a0 RS Oy on W10k of T = £ 8 ey 1 ol
Fmls e umbrrw g MR SERgad g
Bre-T ST EW T FRD ® E frHoT Rk G K e $ X T B0 =
a o
r %r P2l %{F §m'§ I%F
= oY ER %= m T OMHTE
El|IRESS PEESW e BrEom
u}miﬁ”égo B b 82w K
2™ o0 KM Ewh-|00 oF -Jno = Ew“-lno I+
or ' or 0 dowo or T
o Tem= T myEN 0 T e O
|l g g g
GXWBEdloTolal Pw X of it ol BTl
RO~ OFN T o 8l ATl R = o oL Eq
ap 0K B i o <0 & 5 1 T By R
of MU O 3% T LH 10 R0 5 o BT oy U E oF & qKoF 2ot
ol ' 5 1l =1 Ko RJ 51 3 30 T gy Rl A St X0
or o 5 T ool s H o BT K 0 Al A rsig M
nggKlO;i&T-ﬁn—wﬁ-oJ_oi oo . LN 5 <x 8
orl 2 TN oT D M <0 = =a T
° Jl_Joivo = -t LRy i ER B
VT o= TS K 53 OF Bl Sp Rz
Mg RS - 5« =l RO S ol E o <
20 o AN _NE E e . <k ™~ For M
K 0 R X F gy S 8lg S gy N L Ok _. 2ol
Bl EFmial~2gork5mass & ey au oF 22 = 00
& BN 2 e ST EM L 2 S =) I RO 35 oF < L
K o = —— M © Sof - . @D o - < < o or D 57T Q9
= ENXHUEEFE T ol = » = - W o e
SmeilzgsTome8&kE 3 $E R gr €k
AR ST, 28T = mp e SWBT IR
dMmlers <z KMIES Zaon & 2 Som &S0
. = lof &z Bl - ST E S = UK 3 I f==
] X ORNK B oKW S cot = ziol o EmH =8 ™
< WrlE) e 2 L mx S ES = K = 14 sWq 32
5 T T = A S = TS Y gd ChnoEm
Y WIAHDmEIQ S HUs ST i 0 &m TWHE o
NVNEEFFSHGTTESEE ¢ A EEL S
kT o zNMONBE< i T o1 Wm0l ™ A ERE 5o
Ko Sps sl Sogs 0 <0 BT KO Wgsasx
i K0 i 110 <0 - 5 Ko ol ¥ 'S % = ® f1 o i 12 LA ECEH
= = B0
of = F
= = -
oK =W
Wl _w= __ Ty Ko _
= TN BT = 0o
Al mm w7 8 w0 = o0
i gr M oF % o0 M gt
00 00 __ - 00 __
= — oo K )
[s2) [sp) [sp)
|58 = 3




= udgrd
I—__T'K|‘ o M g JF
= - - u T
5| RO 7l RO R0 R0 = oju <
El <k OH <+ <k <+ Uy
. - - - SpEr 5ol 4
oh ® ob oh oh n Ik oF 000
01T S X g < o RBIK K H IS HES
Sy = ~ & KO3 yr o oF Hal o = L) D K
LTSS o} oty OF M = = 0 — 3l 5w
HleMarE - PW e B8z wady
2 oo o B 00 ul o, LY RIS '“FL@ TR éﬁr o e
=} PGCI T =) = T = = i o
R T BT e wEsPien Ews HplD
< oz X or 4w T A A ETEoEy <35 M or o m
T E: (5 gNor ik SeP BUHHI
Ko = %1 7 MU ol X0 ol g0 ST <0k — g X0 Susan
T Ml - DA, - il < W = ur oK 44 30 UF o2 @ LL Ko
%0 ﬂl"di ile = K97 @l FaRLbo A ol s W%y,
K T = 8, X o 1lod To. ) = T o = 0. r —
T I ERETE Et ST R s S
y S F oo R =i O; 10 N0 ol = Rlgr ,, T
s M warRHZOTA R on 5 g op om0 8 B o o~ 5o
K B mEdmU N w oA B 00 o 3 N 2
= DN 0o ARl =L [ XOKMN= =0o o gkl md
23&<%$“ i <Ko Xdm~" T E ﬂ@EWE
EOFzRTmil e 2y ERE2Rg mps SEa
) g EmAdgT gx S mwmsl B3l Hwo™u
o YA G T o X Wk 2ol s d<XEo
2 U Koo _ -5 IEEm M Pe  uspew
ERr e N TR e mXZ e 23 > rdls SNy
-<Ogﬂ=1110-'.<—o§ 59’055]]1' ) il oW E Loty MKKOJ]}._]]
«—r“?ﬂri.ﬁﬁﬂﬁnw%f g 52 M uss STRM . U
SMROR I CIURIE g of p2 B M RT Sk G Ule
jop ™ B oI T ol Fr o3 H0 o 8 0{0 su M R RO OK < o o0 KI0 Tol F RS i
w1
TI—OS a,
RO S &5 uge
W lyaSgsE Ho 253
C3 Hgdao=s _rLH<|oQ
< RmKE §o= Kgilg
mRESE g <l 5y S8
d°~mms S & s o
_.To0ss YT E B
r ) )
oK T U R M Klo g0 RO ™R T
o FoyRE @ mmgﬁﬁﬁ
eIk gdou i B oW o
.- ol WS Ho O B R T S En
o0 gr Rl g1 Az m - — W0 o oF Al & @l &
pgopst  NAFE F0 ZoTe T E
iy o = K'OI,fglgﬁzJ & 20 %EEWT—IM
00 K- <4 7 o 75 1 ol = 1 o8 m = gl Er R0 &
of & M4 o = 1 Mgy Mg
Edor = o Uk o™ e g
K0 sl ol NI r Ui NS g R
i U ot Sy Ha ol Wil gshs
&l W © & NE g WEHSx o
3 - ) kr oY S ok
= dg e g Es N
o ol Ol = L oK =5 — 5 g 3 Ul o
. ol __ AF S il i
L ] Za  Ug SEHEZR™
= KESAr TE Wg g E S g
b az T B [T, UpgdFHas
Y = OF <]|] © = 43 ) o o Bl
X =Mo < W 5 o HLO o) O
L Komo  WmIH e s diar s
S0y > zHE AN wPy
z 55) il i Ko 31 —j+ o oo iy
o UL n Jl oo jop K 1 70 3
31
80
ol
I
=| | B
g1 R
o
K
1J
~
M8 3 3 3 3




Sl £ Hea
o8& {2
1R hole
& SkEE

[ lbls Eth
EEIC Ibielo

felvt &
kgt
123 Eloia
=z v &io,

niar Jlo

oreIls T B SERIY

% RIS AR ol lle SRR iskiA ShoEhy
ST & 3R 'lolEFlk Toiz BiNiw [08ks Sloalev
oliAR S 22118 WA SldvE 'RER T2 RE B
2l8]¢ {alyloigl Stk iShieh 2l 8= fols T

1218 =48 Siais [0d
T bad00 Iy &is 1£koZ SloElavi2 [oiZlcR Ixiulye
IENYTZ Elele RE TIVIERR SR o Sichk 12
ESlysia wndonol [0RBRE e (KRERFNSIXRPS)

(Pl0J}S00IM0D [B10)
SloElkvede (€
SloElES T-

Sl Sho Il

BVl oz BiNfR 08k Slo
A S WA Slive ROR C22 RE R

2121 {alylokeighy St ISifehr 121 8 fols T

128 St =B

[08FT oad00 {cboEsl0TlEvL [ei2lcR Ixlulvie

(P10481S001I0D [B40)
SloElEvELR ©

(P1040}S02ILI00 [BJO)
SloElEv&Le ©

M Shy  epwoiq wnuoukdoohn fslv2iE vav/sol bt 2z
‘leBE 1t SR kSR o
12312 2lokis SioR 27 sl RE TGI8 1zloly Sho
ERIY hRT kIR E SR l6f¥ T3k amzly SRR TSl {amslysia wndoy
=3 wnidonon EBERE[Ie wnidoson slvisE vav /SOl kv NRERFSIXREE folkigs vav/sol
fivicg
‘B SldeZlc b SOl 2R 2RE E310TvRE 8F
‘goglliom ok BBE 144k 16
mlE oE iélod AL iEs vav /sl iy 2 2
2l TeFE Ivlvio E43 ihEElysia wndosol jalyie 1788 =lxle
"Gl HER Ixlom =712 [ofele R E 115416 112 [oEidy B By RIck wSich Tlelys
TR B 6 {amzlysia wndonon SivigE vav/sol { {aEElyERE wndonon SlvieE vav/sol
ollolal 2BE ctios
ket 2 EfiRly Shlbraiak ZRIy lo
‘sl e SIYIAYSiZ Wélole S22y helR lloslks iz W% =ylelyT 2 kidlole S8
vav/sol tvlodis ek St = SR kiyR SERly {vhielr llofols 1l vav/sol ol Rk St
(uoireuIquod Joje|p
-oyouo.q Bunoe Buol
pue SONRS 2R
olhRiElyiZlcEly
‘ol IElYTi2 Elle RE TlelyRi2 ER 6 rSide  {55lo=lavikRE (€ 12T 2 EfeicivE
felr hExShE eirBElkRF<IXRE {hids vavl/sol SloElks e SR 68 wSichn Heln hElysia Sifaln
brliolxiz OO RIS {dzle FE TloFlo TS Sly B Il vav/sol brlolxiz ddoovlo TS2
& =i sk SRR sk
k]

Fi810¢g

Fiv10e




~
o K-
- wl
3
a K
op XU = =
e L T ~
or Koo ¢ o~ re) :r_-T'KI-
2K o 2 5= B Ar K " RO 75
S8 E nH<'IOOT_'I_JJ = <F e
.ﬁ"ﬂm‘?nﬁ'mzmﬂﬁ w1 i rtﬁ
Kl_"']":TBT,—__TZ)ESI'%#EJE ?EH*"”—I o KU
_k__" i ——'U_K Pl
fhi%rﬁa‘ﬁﬁ%m ) o < -
150 ﬁ?ﬁ'wnﬂ_‘__a ”6"31“70—3 g s E
04_2—”_?@(,@:_0 Bai), gUE npwysz
K0 vLH.-ZKkJoi.wO Sz Bl 75 o P MEREES
30|44_-|.c\|<_0 Eof gy o = & R0 o e & THT
N D °f\mOT+”*<"°‘ NG r‘r'J-u"—m wsgmH e
| 91_:"_+ '.’.'_Jijl'_ IR [llol_ 01"‘510 ',g]lvon_ 0|Jﬂ<-|
o %,\géﬂpjmquggii DJuojllooF{O °'“JumZ'<“ —Sajmu-—m'?r
& Qﬁmﬁiiﬂl%@fﬂm'?rg- s L Bz %Jwﬁﬁ;n.ﬂ
[\ i =) = = = —r__z i 10
J“n—gﬂglvg?*"'§3KoU GEEE —JiH-Ioui T4 g0y
= EEJ?—'KF;-?%?%%KW RIS ) BLEopz ..
2 SRS 20 F 1 & 5 g nE B =
= ]]qu]— lea—ﬁ-~01_1\_ F0 = I} K_m0m|_9_¢m_l_J Tz S
. Mf?o%ﬁ—r”w%%@ EEES a%#:*%w-n;&:é*uzg -
Usm™ F—,\—-M%gzo-lg %an?or‘m us __WEJEEJu‘lmg,'::J_,_ ol
ﬁ'or*vrum"'J'Kkﬁrk“Sno AR 2 R nﬁKnr:soN"UJ &
gﬂi@'EﬁJ_{.lo{rmnugjﬂfﬂg ,_c\|<_0-u— o_ml-"n"-'ﬁ'\”WJKm"_‘"njjimmz' o3
"°°"—°3WJ*<7>§mwm_an OIJETL,-E“ E@mgwaaioﬂm = -
Hg‘—QE—'-EOI-h+ KH = z = ol r:-ru_uﬁo:K{o_ Y
1S X0 = of) T,nor 5!0\,(0 =3 '<n_'|°ﬂo <Ell=q"'oJ =
TT&'—OJED"—'Q-& r\ﬁvn\l_ K_'_<‘| Lk rE Kl Iod
"""" * °?03%°”—mi+ STy ,+<¢O°+o S our
cmmfém or% D‘lﬁﬁmg gjgnﬂoo_‘uuﬂamoﬂrgﬂ B
= ! | ID_K 2 = — = m_I'_ dol |
5% T 7838k %+'WE~——+ b e
o éSr'lq 01 & ®u OE?HEE‘%(‘JZ’BH%E 3?'3":
® ru48?5"< I.||JOT-‘_T§'_"<'03<\|LH05 S
< s H & D‘{Ob"d_io'@=d_- ol N E 4
K uJDKJ I—\'I0<_‘—‘._0|Ju 03 W
DH“_SQ;K i £VI0J.|0{|—_‘E|“ _UJPJK
oy o0 L} I pn - 20 @20
m-gKl’ K 7l >
ﬂ 77777 = 8= 5&
r
u
i? %ol’K{o
o &8
TN
ol )
ZY=
0
<
@ T
4_'0\|—-_T__
= L = ORI
Y "a”é“g%%%
R o = 2
ﬂKﬁ i r‘ﬂ&il—ﬂgﬂlﬁi
LY K 0____._0__
= .B‘ -i]] S ol 00 [E]
5 KFFJ—TT-JEEH
o o of M= X
™ ol =:50]]Fu"0\:.|:|2.<0
i ne _ﬂlﬂo—\ouuau
S = 5<JE‘|""?JK
S = 1 = 3 T M
o BN ﬂ.||—__9|J|JI'r5
il &maméﬂie;%r
Rl oo ol o< uy
70 ol o= - f_‘l > ol o+ 53
B SﬂmnﬂH— ol
= ol :”mllll—l-ﬂ
i 5 MEL R
777777777 2 R0 ioTJiE_Oa_-”N
o B o Q_E_j_m ﬁl‘ar\—
g T lmﬁﬂmgjﬂ‘ﬁ
o 2 Elﬂl" 803 oJ__n'J_v_ﬂqq
ul = 5 a“”ﬁ'm'iq-
5 SE 3 S gﬁgﬂsgg%
_CK = '|—_|
5o 3 S
85 @ 8l
= D =
D_E gz
o 3 2K
""""" © S o
K o -é)f*u\
~ £o <l Ko
c')'% ol E]]
: noB
< [l <
= -
<




e £33

% sk

_K_m_wm_m__Ew_mw_omﬂm_.zm_m__oﬂm_mﬁum_oﬂmmwn
1¥m Sfr2 =0 Seio Ideled fe =

1S Ylelyivle 8572 5% BSS3 lolv
ad00 Ry SRETIr 22 ieerrel 1IkEVST IiohkS
=

lr bSiE [x|élvivie EfBEly [oiviz adOD slveusplS

1S Ixlelvwi2 EfefoRE 0d0O |02/ [oq iBfalm

s Ak
BRI SRV Z SERIY fsleic FE Ad00 In Sitlos
Suess |ioSiviz ad0D vl ERERERF 3T #&lo
RIVINSS kK [0Sy umels jalyie g Ivieflo Sfeie
FE adoo n Egtos Euess |ioZlyiE ad00 =3 Iy

Re Z2(RELABRR ool

122 SERIERF 3= ERIRIVINZSR 6=l urs

‘H
IYie EX Elfaiviziz TIElv 12 Sigio RE HloixZ
B Ivie&ly ElvlvzloZley BE ‘hlvic EirT feivid

IR

liio Si2 freusisfooqed {1josuieisioifiece-N jolvHeS o

o

11578 IvieRiE SRk IR &Rk Ik
lotxf2 ad0O Iy &io loBim 148 Hxke SiTR Lo [oiFlo Bl
2l oRiRie 35 8 [clodtly kiR 215 |deRl 2
felo W E 0d00 {1 Ivlelvwi2 SERR o E In St

= Suoexoyxow [izlotyiz BlyizlcFia 18 o S

oo L

IS Efzio 3%
‘Ta¥Elvic2 ET1R Floki TR kR Stos uofwouzy
e 1IKE ERIS ofelcFE In Shghos lidiolyiz Slom
SRR lofeisRE ad00 S(lzg B3 Bw 006) uoAwoiypbie

== (28 % Bw 005 == B/Bw 052) uohwoize 3 FL

ol lolklysia ie5

=
e

151kehe:
e 13l -
Zlx s Il

il
®
J

30

iR ©

liheiw (g

SRR (v
14

3l -
M=l

etz
Shok ©

kiR @

Zis falc v-

Lo
Sly Efs Il

218 |oRie
& Ti2lckis ‘o 3iz 32

{o 3z {meueishiooqied {-|osulelsolfieoe-Nid e Eioe

76 =vleit Sz S12&1y Zo iRk 1

=18 {2l2lo jalxie 1aloirE dlotxiz =12 SRR i
o

iz Ao E3in ofelo

e Slchr s =28y SlfeShoik

[YleR2 SRk KRR F
Ieliolxi2 AdOO Iy & toé 1cked loFih o I
Y v Sl MIeT falekEE =
B ol Ko tioks &t lely< 2 ET1R =
[ouoAwoiyyze ‘uioexoyixow ‘upAwoIpAe fyloEtio CiE

o

v 3f& okl

Iy ToRi Elviz eFfE

=tk Elo ‘hilerT

fo WE blolyiz =3 Iv

(2
=3
=

=)

ol R

ol

ol

&

oH
1ok

544

sk

E18102

Fiv 102

ol




<t
%0 . LN
H ol <k & i 5
o &l < _nJ_S]él: <k
= o
® oM =+ 70 i
R EE <4 - Eal il
WE H@K@E TIn ME T&  fooirool x
oot afd af iR il 2 02 =
ATy eds I M7 & 3 o 39 .
FE L R SEda =2 bl o] 027 RO
BRE sBald AgZumEg og & Oz =m
O™ o1 5 Omw "8 T . = o SIS R o
WS, 58 =98z mOIiI = ELCEEEEN
?EE]H‘“%—J'JU %otaﬁi" ol { & 31 R0 LTS
S oo 1 X orWlirs R M B o oo
BERZNRE ML) Cgw 25 wrBur
ey e mE T wll g 1 Br O
Ko <<1(r)JIJm?ﬁﬂ|.u oy = HE "\?mgqrdouu il g8 Eﬁ“oiﬁ"&"r’
| | Fzamzu o, 5K =3 L] of w5 6% LHL'%%LJ'MF
o | |oasr bz R M T sy L & Ky REH
Rl |szsdxasmpHSE gy na o <k g of jop = 1
= o SR ol fE =3 ol g 2 i = e o o "R oo
~ g_dﬁ‘glr}'oﬂom@ga?mm-lolﬂ(ﬁ” ﬁol% K __F\“J"rjnoj 2F+'JO_IJm1<U
N 040 1oft 0'|°{FZ'|?E”J“.T-J] r\OE%] ® mz,o _O.I_E—KJFB"J
T %Emlﬁr;:—;m SloT 3o ol - Rigr— oY
g |[gRS=E gwaziz Sos 2 5EF Sagdus
S DM mETT U HE o %o ) i~ i i
FLO_ U ER CEM N gxg o Moy Magmas
VWROFHEHINEROITE = QMO Klo oo S ’r TH-—HT®
TR I Tz BTG = © 5 0 Py Sgpamo
SyCRImEmIELm M u fil 5 N I gy 5
77777777 o AV Q AU R R m R0 Ulo e "o 7 91 RO E%uamarm
= =
o | W i Wy o=
= K ® < ® < o
RERE wl of Mo
H grﬁﬂm?ﬂ EH#@B’JB—J
1 oL o i i of oF § rin
= —T 8= ey
[ee]
ool 3 3
KT — T XX R of Z Mo ROUrsgy ¢ ol
0oX333 < T mow o
ST K K E o or IH 3 o - — = 3
SEZG™ T a T
. = 0. = = < L2 ol
TEac2 PRy Sk FHmom
B ES=Hm D fs gFUHIoEY
(I_J_U-'EI-HJ;\E-MFH_OF? OJM _‘_E@go
R ERT oY X nohnmr®
N Tomaml @8 © ol Wxwom o
g shzynicyy TR Ll
- wopl == 51 s [0 = ol 2z
& - &0 & & g e PriIez
=0 = = oF 20 O 7O 2
&0 FHWe Spi =< X ZpRBd=
B S O M E = R
& do ngﬁiow i — RH DTN T
SR oadSKE &y K o o 20 Uo B3 O —
¥ %ESK@ESKSWW R T
= =g O K ST oy 8o ) W' Ao o
= w1 o, = K oy o) B0 £ m M0 2% op
: SERDRILE S E BEn Jaznad
SR =F = LT o7 20 o8 2T 7 Ko N0 i A
workle e g = B Wy o=
X KIOQo AT R SR Qs By = M g
&a Ko ®o & oF i fir 8 . QT FGRKF 20
Iz
™
H
[N)
777777777777 &
fr| | 2 2




‘ol T2BE TET 2 lolrRERicl g P

2 {olylxloR SrE tole8d {l2iRxd isk=ly [clolk
Rl 32 fTivhie 142 [oi22RBi 1% {22 InfE [R2RN
‘&2 BSICE Il falovlz loiz SHelkvh Sivis 5
kel [olvEly €52 ‘higs2 ofill 30400 B RBix
ol IRl0Ry RR 65 T o '+

Hydlklc Ti5loS B ‘E|0dR rR< 3TE FEly i3
v T 1IREIc2 10RIS IeRs faiviRRl Hiels ks
1Y Hel hTBRls Rk [6ad00 MRl &5 i
|(iw ToricS B |oh ElvioR o615 Rk
=11 |ciz Bl IuFeioe lm&Evooe ‘BRly w2z
ZE o JEF el 0By les S22 68T {2ls lblc
2 IloZixieoEln fziom xS In Sielva S(110e-1261)
=2 Elo 5 R0l ' 13FElvIc2 2y ado0
SETRIY MSSTRER folelc2 leled (o adoo
SivlolxisEIR 25 1ailcS 021y {216 SAd0O 2
EjyFlh1 318 1085 2 |2 SoSiths EEvid ST I
=0 oo 18R7 v IYIti666! 95161 E52E 2
TR BV o) orole BET llkely % A xidlcs
‘TN ZSiz 3% &I 0 [6ad00 i
SiyS2Riv 2128 YRBETl SleEE YREER &R
She SRR ERIB o2 T 1I8ERRE 2o Stk
fzbo koloTs RIS [60d00 38T kBly 21 e BE lokiv loiz =

1o

J
Bfe NE 1718 kR TIHsRE toleRiz TRz Shy TERIEFRER (€ TR Tlaielr Ei2 =B85 Zoixsly oS L lvia b
¥ BETR IR %S kSt oS THES 121 lddo0 BRi Th Kl TBRIE I lofzRty HleT 1318 Sitis 2RSS Siz S1a3hoZ o
T8 33l & 2P< Aly RIYTBSRIS 3% [60d00 2t & oS Sly BRIl 1S ¥ AdOO KI0Z ST 65 ¢ I ‘Ivia [shvihRBi TERIEFREI € 9
1= 0ER
¥ BOE ld2 28]y Elxin i2ER bRElx 2 ‘les ‘o
SI6E [0ERE Ta0G + ol ppo n ExeSdy ki faly 1ORE SR 3 et [0E2FkE
ke BERbelR &y Si supueren blor&faln 2 & IR 1omEly &S =8 Iv2 S SR3 BRRE 118
W1 EIviE [6RY06 L1258 IvloE E1RK [BRER 1 18 Slofy feizeuifidupou ‘uodoldng)ivis KSSR oo
lolfsivREZv olel|r ikl RER | bleveR S8R 5E |0E2FPE |47 Ires’| {o/sh BFRE ‘Iacee
i B 2R 32 63 sujfidupou ‘uodoidng ‘sulolusien 15zl RS S8 Iv2 SRBRRE KESR TRFRE
{0 2=5 10k Thofeh oivkio 15IrE [o&y
2le TSR Ixlom Slofy =% |ole Shvietm|R [ofslixliia 61’7 TRITIR)
=13 o1 LA =316 148 Stoleha lossks sl ™ SEEFT RS [otxh 38 Iy
=122 Sho SEy [oirEixi 1ai2&ly oz Aly IR % 2 BE (@) fols TREslvin 2E
Blvles® =Ty 2R St ZESRF RE 4 kololc BE (2 loR=ly SE2FI
£ Syl REh Shd 2 R low2ts Hlowiz 2F Ky TBRIS I- : Z2lY blodis 2RIy 2
clF 128 Ixid S=lx Sier|r Efr8 ol FER 2 Zly Edslr M 05 iz ¥ty BER TRFkE T
2E il shs = RERRN Shy =

F18102 Fiv 02




5| %0 T+
El <+ L ok
= ~ ~
il] KF KF
30 O B0 SR H WEUHME R Kol 20 & o7 QTR NS
84%%%%—« H‘|0|m'l "ODEKF ?:55‘|K|0 ?]Ig}\g %]HWQ_\K?—E
N O - 0 B =z H X o X = — 101 Oy I gy — N H
oY E oo Bl -<<Ui—o\jK z o3 T r Ay X Ul =
MO o )y g 7 RIOI S S T¢d TYE Huymowzm il
o = o 2 O <] |;||'|j<J-< oju 4_<? = 2o 1o ol %7 ol ol M- <k
= © B0 ol = LA RO g < & K 30w o Oy ol T gy 2
WRAHMmo] HEFwpm Wipwm Wbl NERERHE
K INN_ 5o B/ K B H M o1 B0 QMo g =] — o3 © ol _ ¢ <0y
DAKEHO%%%% moqm°lgg§§~ HDowd @ ZSmzowlas
ggzwdaz =R8G3E BEma oct) FITmATOZ
O = io. I b7 107 oY e K Z1 =0 K - K
. Rgi§@)m?"f .\okiﬁjﬁﬁ%ﬂ%g zim@ T"‘-;igﬁ ;;m.|qumffu}.n<lra
| [Swmgpgld ZIEFy S aggfu"‘” ao SR E s
o 4 ~ T =) =N Sl 20, aT IE o Dywo
o | | B e R BRI G M V=B oY m W T
= g o A = oA S o oF = od ol
RO Wo = TS gl & K0S o g s I I o A e
= HOJ%O ) i JKJ<2<20$? o\°EJ_<._Jo_I a K Ogmiléj'ooﬂzg Tuij
W ol = M= = 0= <1 O < o ol X oR = o BKZT M
J“%ﬁ[gi%ﬂﬁw ﬂ"}@_@%i% i—ﬁfzi SRR T L L
o He Ry BEROIRD Qs MT LY. MEIE
© o M L RWy SugT T o OF ol N o3 Nbrox TKHST
5 0] T I g o BIRO 2= mromios = &0 014k W oI - il o N =
< axoMTERDn mf Ry WM frg D aR 2E0yE S
& NS =pl— < e K AmPm 2w 20—~ F o0l unF F
Smlzmdud FHadW U ZE DMy 0% E SR WS
B0 g 1 2 0F E w1 N0 %ﬁmgggpﬁ Ems FHs  pl i gSly <o
AmT g DErslnRe swngo Aoz LS jppoimgh
Dosmraua Lbadssik Bz Luw WS R KD B
= B z B
= o _ = _ 2
M. s L NERGN N
% Féjf; Vrﬂfm;a] 'Kgfﬂﬁ'ﬁr
- 2 ol <1
7| g8z wiad
S g E T Er D
o R R
s 3 3 8
™Atz o JWE BT E U WO R
IR, o Ko o = il i I W0 =
Gy oF s K Eat o Ko TR Ry 1
N gk or I3 o o4 B H KFRIE QS TR/l R
ol & 3 T e TR
U — o1 o4 < < ol Ol_olLOl\d_._l\]]FKJ_"Jl]]
QST ), < LIRS Rozﬁhoﬂg—g——k—"wa—'ﬁ‘m
wmﬁo a4 Y X< e D ol o o =) S
3 TS KO Ea W R g Bz A2
gE¥#Ed 3 o8 i LPd i
20 SRGPE i oo mlru"lgy{laﬂj%’iimwnmmw 93?
K oK o ol = 20 &d N _ X E ol T T
EKl-j 8%53_”50?’“ %J S KL @<d|—”§§5€%l‘-lglkloﬂ
% @mgﬂ"“mé'j 4 DA, %MEB‘U'E“%E%%%W%@
= olsgr—or & o . e <k DTN RSt 202
" =ao87 oK 1 £ Wl ?(T*-]]il_o_éKafd_J'kTmJBo
o ol Bn = S = ol <in W H &g RarH o
BUOH of 3 X K of ~ 3w N e
of - A= 5 — ol W rapua- R ISR I
bl T | [ = o] o B g0 2 Tk - 3
= i g0 B0 ™ 5 0 5 = e R U
S T ol o o R e s e
G Hos g2l i EIRe:! 01?J5,J'\@E."4o¢91_»gr"—“-mg
% -0/ F 8 7y _— <ol 4o 20y of <Al e I o
o 5 I of N ~ Ko A= ®o =™
TRoc2 ol % RO o) 3% N el RS
aNoo = o KU 3 Wl of R EH NSRS
0 &
3l o
w of ol
ok ™~ o
< DI"‘I\O Tl Rr
I o4 <
Iz 4 Kl
53 <] o
e 2




= o
EERE S Py & g¢
- iy e g %0
oH ok 0B of -
TEKHrR R M@ o o= R o EJ& (O
—F o 0 <~ ~ I o 0 or o ML ol
THS L XD LTy o W [ o M
ST TWer  oon®  80lime T pR =
SHAw KRN0 = E g @ o= =Ko BT Mg ©
— o W0 BRI gk G L -ED ko 1@l Sy
= ml ~ o o 27 “OuOOFLI oOF € — 3= o =0 919 oH
groTROM T ®K 00 o0 K g R ES KB o< g
Ko KN o <ol i T T _Jo'—'_»:nJ Uy < 5=
o R0 31 IH 7 ST %o LGz o Tou .foey M
Smotmn M DR E Sz W o 7 RS
Ell R == SsO=9%3 zo 0 M o
— —=o] O3 3% = ol S o .- o x| Klo o R0
wl lUEEL IR 2x8d N2 B
B |w5e3 se¥ly E3EY TaaRB  GeERd g
GeFsu@mB P SOWay gD owl, - Dan i E<E W
o | |AEEF Aol grac  GoowoHi  EmUm.
R0 v_-.;9_,<J.<J]1|-m|u‘r3H[]1_o'\ RUIPKIO HrEDY m 2 NS T oo™
= Ll S o =K Tol WS E BrED A2 0= g <0 2 o7 Br
_<_|,|°Jg;_n_ol__h‘."0 Kow_'ﬁ . OQOEOZHIIOII u = O_I“‘O
KH—#_‘E’:’r\O—‘K—oH_“_qu(H“ O g Wane ™ Mo RB Lo ] & ol ®l o .
MoGIq=lZipd S a0 —wy 20 B ok g O X 20 o
o ||EEES9aG3RY Soxel gAlaTd Gnp=fvage
2 ENTFgHemmb mSUSHE MWSXXHT TzHEITan[
S ol TSGR E E—"ﬁ-?roum NEM o SR TERT
THETme ety “ESR, HuSR9° D, mnpi
S0 e g Rl ROR T S 2mE g Sswos 204 3030 o
Ro®WI Uy s Taaxd To=0 7w ol Il
PmInmpioior g<mon SMEDS cRog g Rie
0{0
=
=0
o | | Max W
lmiza R Ed g
K w m
of <k <y IR BT
T . DK R K
777777777777 —Yawm Ve .
M 8 8 8 s
SRR EX® )
o Hor N A 2= =
Z 5 ol kB
LFW_WEJU"E-JO __r‘lo]] =3
QK—IJJ“EIH L7 ~
ERNLUE o MU Tl o = I-J.l:J
=g Bamn <
) 0/@4]0 <oJ£’
S noad
WM E®A gy W E K
LM EE = = G}
S Ko € = gt o 7
- ol Iy G T
20 RO Q &l & m o0 o
ok wo AOsH wm®y o
7l darsg=E < =N
R0 KTHSHEEJ 407‘}1:i?=J |Jor
R0 cEoHEE gk 7w
KPP SooEd
O o b 1od —
m,\gﬁﬂﬁm% EJIﬁﬂQWR.E#ﬁJ
- o Ty W gy o EO R A
¥ R e o Ty
- - i O 5 = .
S EMAHOL wmZ IR
WA K= = R
FTOAY N o HIER e,
o a8 W0 30 — 0 25
TRTarl S8 S ==mihs
SRmRHa N § oo K
KT
K’r
olo
=
x| w i
a1 o
= _ =
K r T p
a 5 > ki
777777777777 ~ " = >
r 3 3 38 )




70
H
Eo co<
& oo
CER
KO
oH
ok
& i
e, g E
i i o Gop
.. om o = = 4 ISy
%"3 :{“(} o] &) o %‘0 5 N o3 or<H 1 lof
5 Rl - - S - g
=] o B Al K0 =g <F = D T — 0! To! 0{0 of o0
& Kr-:‘-ﬁir%jg?_ﬁ_ok%gg-;umr\??o;'gﬁ-<ﬁxrl—'
o 0 TROW D A0 my RN g R = ROIF
RURD U0 < B S0 U ST KU T &1 o M o= il o1 =
~N 0 O KAF 03l K " qp X 55 Km0l B3R
N S R Sl L
Klo . . . . 1]0 or
L
3 KU
<d ol
EG
K-
-
&ir by
KO
oM
zl
%0
=
] X0
R
= &T RODE
IS K& 7T 1
ol =R L 0 1of 0f0
U e =<
R B o 3 3y <
™ o1 o Y Ko R =
20 lof OH ST 30 Ol o1
Ko, 7T or i
ar
=
4
&ir Ve




o %0
= <+
|'1_
g TN
TR % W BT S 0N Tl T
G200 Do KU S O T ol ndJdeEZinp e O‘__’.Eﬁ(%fg—lﬂ%ﬂm %%,@)"ﬁ ER
RERI0 ¢ ol H 202 W3S NK N gxmWoo Ho N o D‘I(‘d-‘-\i o 0,-!1]
~ M0 ey I} S m o E0m RO N K o _-olol 3l ol A R
o SMEsiE R mos U ToE 2 R BpSeE Wipo
mm§<@fmw <Ko ool g %@—1@9%r£ ST RB S W
T=_"Mor M A mOKo W E o &0 0% o Ko B ™ fy B 033 T o gg%wm K020~ o
CABMUmmUE M-z aiig I T E e Kbz ™ W R o T o
prmT e ® SELRE =3 W\ Zalg g ® WS miko W
Fpkslos 2E&pRda 3 dmemnEgol w IF 0 m-lo\]ljo
E 2=3F @& :;Q_,_J'K".\ o s raE RoasM oz =g KO =
ar .nav\.'f.jl'lﬂju 200 K B, B gl-IOIHqIO__JIJHO—,z—Q—_E_ ﬁ'&'JaO.Km-Ir O*DI-JJ.%O
KBSy ShEoZall TE weipIy KD T HoI Ramiis i
w| |2 e 5o 2 R g ﬁﬁ.“m—ﬁmwmw% DME L SR
K TOARRWE = IEDoumz_L M T 0Ll =30l g9 - N K [1; o R
w| |EhReEhEs mopddls Ta@fgzabest mo g HEwde
ok DHJOKI—* K T g3l gTEJD*LO*J“O 3150 - NI 2 oK e ™ 0 _,_|<'_A.|011I:-I_< ol o ~ [0
K B L, S E ROk Mygp<m ol L Eiam oy IRz % <Fsr X0
ROV |30 ghor fowr & = MO ol X B ol Koy or B0 < Gps 2 Fo o py T o1 K JE Rz TR
~ = _-blo BRNT . W%&m&ﬂmwﬂwjﬁmmMF,Mﬂ m;fl@am@%iwm
R W E T W 32 oo M K0T < Wy E O o= SEER Ol g
o S O £ O ol L FIJIHJ__E 8, oK S = OF 70 K oo U wod oF o4 — - = 2 20 Kl =
—,-\—nHIUO++J.|o|ﬂr.|oJ3LHJ J|0|_|_'_O_-.-_l\h—1-|\—_'<==0:|:0=l_'.=m|m = ,K._l__\ﬁfi ﬁ_v__l,oz
=l WH 5w ~_'JHErEOT'\'%Fﬂi'ﬁﬁﬁg’\o@mﬁrmﬂ%m%omgﬁ WK B < O U0 i s O S
@© - HoRraw o3 .0 = ROV E S SH - -0 o g =
= Wmmg“?%r@nw59§°d=wﬁ“m%“3%ﬁﬁm% EfHﬁﬁﬁq%mm+ﬁ
) R T SR LR SR s LR g F 4L
T DRI OEE Blaugr BTy ks ol o 2 < g or g O Al — 1 K& R B of
% Mgmf{wmlmgl_miq-<ﬂ0'<“UH33'|°-<"°J'_<L°<°J“|'<R)_]L=|ﬁlv‘é O(I)_ITI_JU WEJ_SJIO'K?LTK)EE'KO'K =
%ﬁﬁmwmm“%WFW@WQWWR@MMF_EQL&mi%°W%mﬁé.8R$ﬂa
:Kmm%ammzaﬁKmREHW§<K@dm“u”“ © R w
'IODKMEO
ENTa
B0 W0 5
o Kl @K O
= K oT =0 7
<q WJ'IMng%
DU —
K- LKoo
>-‘T*ﬁo-|ou
A 3
ST = =R 3 VITIRAE TS 100 S FI ) U 7
RiKO oIl HZW O JEZR oz WANERIE EX20o.. zaw
Nar=o i s LN E%%MHWWM T <D RO
PRLE T S N =308 2o dlon®  EXRzmw® WA
= ol DalF o S i HF S 40~ o KMW%E% 130 5
o ROLZRD B'JYJJIJ % = ‘,(DI-JKlOOZi_,WgO = g ilE e E! e
N ™ 8 mImKIo__J<_0 o > 3o an o =) ®o S = — g RO ST RO - A
Wgmty, Zmix TyowS olak 2 KoM on ol T Boo==<ids A w
Doy HOE el Wrfalydg  mamnd - §NEn
ol ©J g oo TRET =S E g KOS K B oo RTELAUS O =
ERmol m) = FHgl LUNH-BEy  gwiiwe OxEZT
Soox olHR EI0S B2 513030 Bl = o 5oum4%'10105 H b o 2%
Bl of ot BEfigihes® 20BRI85T PoudPr Hogr
o —_— = —_= o ™ oo z K== i )
W5 o or o g Oﬁ__-nloJ%oK‘l,'}’_','J_rLﬂ E’-“,\ig_-—r:ﬂmﬁ%;m«kﬂqmg‘wmw IOUHD]'"JJ_M
&l BHowlz B = O H 2 &~ ©K mK LROW o B Om=RKogpor™ oqilox
R BELF = ;Wmmﬁ;wﬁwﬁmwgﬁmUingDWmﬁHK < Rl O
~ 2 H NS ol 1T D'I°JJ|J:\'K|0‘6|' »3-|olb'2n<oﬁ_|"|}|ﬁo'= - - R g5 WO R ALKy
TRR g mumll—gE e g ST bl s M ok or o MR gy U
- I O Z0 P B2 T S K0 aT 5 = KU jol = el 00 BT RCoff L W S
=l BN B [ ey NH»EAQEWWMMEWWMmeﬁWW =
| EOI:{IFLTJT EWI‘AFOJ’_ %Olm0|mWL_HHJ=C.’="'<JF\”—JNR’<—E910_I__- = ?EWJ,TO—
= o = T ) —‘Rr\OﬂULHHJ\ﬂJ—'—K<='503J.|Q|H‘|o—]]|-a]0 3l S R Al gy O =K p1lo
= ol = Blol = R = |4 2 w0 [[Hra_ - o J1 M 2o ouel S ~
& FrE o, EHOOINNQ%E\'JUEJWO_\"‘”—@fﬁ'im°+mﬂw§'K"ff-.zrom"ﬁ”_*sE“HDrlJ
= 11 = ol o< ? RTROG: g5 AHMA RS MR rm=3 =Ry
T o] = < of = 15 — r WU OF B il = = KO0 o3 iy Tl g TR2H <K o] =
DUATOR U mdT st swWRENE e e L Y i
%fméw%MW%MMWEMgﬁmﬁu—?“‘m_d&Jqﬁmﬂm%ﬁg§
Pt ) ERM:J@'KHH‘KDF@o_lffOI—ﬁﬁHRHEFBr-u-loflI?fU-H T e e W IOFOST £ 8 <
L}
B3
4
A )




~ ~ ~
R o KK aK KR KF %
® 0 30 7 %0 7 7 Y
a4 7l KDY Froh oAb X I o
o ]| ;_‘KF I'I.HB I'LHru ﬂ—-lg[] g
: = Kl = K ;
G ok ® z z ok
o = = | = 0w = =y = W XK
dof 7 Ur 30 o 0fo T = LY Kio P fof ?IFI%E E”E'g‘rg :.iolo _ f—%fﬂaﬁfm
zo g Wb WAL 2 X ko - f ag® Tonsifag ZEdg)an
g e mam o Mo SEy TALNIZE EEEEMGD
& B0 ) K 0 Kool ko i Tmn Do R HanBiie
25 SRl L ol Ko ~aEl oL g o AME zs 2E U X gwEs 2
DhOBan | Wew &H & gl B hoxT W E Sy
B N Sl 1 o 2 x Al - o MK o= = o Ul Wm0 S0
e H ~N s ol o- - P + 0 21 B0 @l
l%@ﬁ%ﬁJF ol K- & E'Jj-g o ng%m 3'65'\2[?”8'_] ?D"iilll:ij Fo o -
B oF T Ry KF Wl Rlsrol  my ™o L oHF ol Jpmkom = 2 YN g =0 OF
1o o] — M, o] ]]“ol_ R o Fea) i "‘J]Jo 20 0F%
IOl R K?oz 'Kg =3 Sg-H © 5_|D__—<|IK|— ﬁqo_LUnﬂJr\OKlO
SRS B W gnd T F RE% I8, RE¥Tgug
) g B g RR® Bagl  pmy PR RNy WEsKags
o || N o T wlool FRrd T YNl RKOZ B E 2 uWmg x0T U
RO |<|05'K"°|”|'RJQJ“3“ EEKUHJE.WDHB: DR CoEm s Oim"mou -
Sl pneTTEH | SaMaE R, SEB HTEeTs Dl TwlpUs
o s & ¢ T X0 muoy . D olo ST NS e T TRE_
o & 0k o RE O e U B <p <ol &< — =T o Ry
b B ako ] We ST ems L REyEas n|o.|0k%E@%aﬁH(ﬁ-
& .\uHKISQ-I»H_J—‘;EE’of B oo gk .o % bo ank%& sy ™ o Ko 1t B 0 o = 1 KO Ko
= = 3l = == ~ 20 = or IH ™ of K ff B ELS 20 K T ol KT Rio
= @S_Eﬂj;'q_o%o;% ﬁg%ﬂ‘.’—f# woul o o == %%m%"‘”:: ,HWQI%JJB'%%EFO_]J%
o] = . ol & ol Stoon = ar Ko Wo S Ko IF T @ WS o] & H—0nomlogo
= = Ml ol ol © R T o s o o o= Ko -
"°|']FJD§H|E§H|E§1§JE zo_l%ﬁ\]]'SFROK}OFLHK}O'WIH IjléorJIJ %gm_'mﬁ..ummm %5%%@%%3%
- = 5 c : RO = & 0 = o El K INE & 8
o S mo ol @ | | S o Ko Ras Ramws g 35320 3
"""""" g =
K el
: o% Hj)
o E'\l( o Kio
0
= || " be
<q Kl ng Hj
4 ol ] 3
oF
< %0 o =
———————————— - o . .
8 ] NG ~
Bl K S W W
20 ol ol 761 K mJ oI S ol <
An s 7 o7 KE ol 20 of e
o KOS Oy Klo mn ol
2O —KorRr N ~ 02
o oo = IH o S s
D BFUKGE | i 8 T ®
nmartq"ﬁj_KIOJng EJII = WoTl_IE‘J
EadTodud wr ol s
.|oWG'JwO<HU—EOIT:|" ]]{J_BT__L 20 1L
Axwmd2ouwol | |~ B
ol o N O o o3 — or oy
R Eed< oo TR WK
K0 IR e RN K SOy
iz} Wg—qo{—‘—i(tfu-'? W< =2
dllaxlasZia| |52 iy
RO | Kook g, | | £ 0 % all =y
Sl o B e R0y = O gy TRK
EEH S | | O Fm T g
Klo ™= S 'E')'FTOT =y &
H0 glo JJJ o> o1 R’z 10 3 o El—OLH
ol Bl 30 K = <, oo Kl o o © Houw
= SR R - o _ U
S = 0l o KI 20 Jff— ThR
8 = < ol iy gy O || o R FhE
of 7l G RO 5“% =K K;JS O—IS.L” ol =
&1 = 1 =) a
ok .?;],Ea-'¥ I?IO il %ﬂ alleal o o g -F,E—Jw
PomToaors| | QTR a9 a 3
g
ol
KD
H0 K
¥ éHl_u oK ~
4 " . <0 K|0 &7
< o 5l 5l ol <0 K0 57
# l—]f ol S 5 o Klo Klo g
<l_- = RO - _ _ > < ol
SI:‘ . = = = =
VVVVVVVVVVVV <t <t S
&r 3 3 2 I} I}




BT

20184

w3

20144

il = T
T %hg r %5 v wm
dmd 4nE T o9 R R
FEIL &0 o Moo
w0 R (T E T
RS 10N 1 K i
Bucms o o B
ﬁ]] TN RN ‘L‘"I_ X0 N T
o I ° pif 00 53
I 05 o 51 ) o K Ko
20 B & r &r o ol w
Ko 5T %0 ol = nn > 7 e o
o 5 R o 5 ) ol <
o [y 3| B o ~ P N qr —
SLlor o 1ol Klo =0 M . _"'EJ
20 WX g0, <0 I o R oo rLPIu
o X ®l 2o Ml oF 5 nin &Y o Ao Olko
T of O oF oF Klo NI 7 o= urs
o oF y = o4 N0 = Tpm w3 o
R0 “lark gy =8 wigad T o=
= N © K @l = %0 ° = — o7 K0 _ =
~ R o NMEmwel = oK
ol gy O Klo < <4 < yjr a0 ~"TOCOR
RO ke K- 0\» @JJ o0 7 < % D<I L‘H<0 o
W& e W 0 i gy < TR O o oW
00 K = 10 T o g &
B Ko &l OF &1 o T CINL
Q0 RS o OR jof I Sy T BE omm
DT R T 3110 R B o gt
M & — T X0~ K T W
ool IR S M KON AR TE
o JJRT o 1o < RO a KO of Q
8 ar &l < O0R Jjo iy o4 8 By O
~ ~
K|o Klo 5
LI Kio Ko & s
B3 o 4 i o
< o H< ® ® K
! gz ofi o &
= = N i
Kl K or ar ™
oln ) oln o .
o5 > 5% = ! > >
K N 2 12 12
ol o7 ~ Q ol 6H o of R0 B0
o 5% ST I o ok ol )
™ O 5 o o z0 ) et =g
Eg < Ko — ol ™ g R oo
By gERgyEw o o 3
on KO l 0 S o3 TH ] K
Ko © '\Ezoﬂgq_ o o =3 S o7
ol R SN N~ ) = g o
g Flgwem @ = - = B
Tz gipisc gy s IR 5
= . A SKg X £ BT 2 K
B %% BEFERas 93 T &
=l = o T WU e N N ol o
| EZ H{ ST oF OO0 TN i et R
Ellme TYmzo0E U ki ok ok o] 4
= »jo gjiﬁro‘rmg KIO_I\_ oba & = o 4r K
Ry bhezze Go DSHE 5T ye
o1 b K. Jod ol = = L
A8 gHBH_E mM o whHHOE 5o bl
Rlor  grulDf2% grr oo - pkl TR oo
I+ 30 r— RIS OH 2 prokT B o = %o o
<0 A1 o ord WMy X wE eSS mo KL 22
B o7 fKoolg g M3z HSTago L= gy
ol 2 oo 88er of T <0k R ol 0 K KT I u
m*% %OO?OOFLH“'O % <+ Ko N T JTRKMH ol N ol .|<a|i
= gmnmsrolnn Qi 3 a =
oK ok
o U
K o b
ﬂ - - HO K O KH 14 n
PANET G W X
Bl < Ko 57 KO BT ] o
=0 Ko Kio om Klo o or or
- — ol _-ol = =
> > s s s s
< < < Yo} © (<]
“r 2 ) 1%y © © ©

e 7

prl

oh=ct

A& 47|
Hoso
R g

O

psllel

[

=

1

=l
2f

|Z0i| B40| 20|
TIEH 7|2Hx|

8 HA22 092 FAosM AT

ZH o Al UlE2t0|K
N

1

3
2f

tollAf QF Al

3

THFEV1)e| Atol= 2ttt

=]
9

HI|2R|

=1,
4o

76

x[EE Sof Al L2}

i
o

A7

0|X2t ROHE S7IE 0I&5H=

| b} 9lom, £&
i & = UC

ol

k

66 VI



20184

20141

3K & S
A 0 1 o k- ~
= @ DWW oK Kk
O S TR ¥
= KO [T Rr 0
= H
= 0 r1- w
e - oH = Kl
R 0l R
o K = ol ol oF _
He =5 or ol % 30
=) ~NH 0 <0 30 76 $0 RO 7 - RT
we x fin o0 = FACIE
R 2 bl ol T ke ulr = i
NG <F ot - WE[%? & ool 10 .\E‘:A_.I g.m BT =
Do oru 2 wra o mERTHM =G So. HBEH
LE oW > o Srﬁr‘om\m;'(_v-’;)c’é"—m@ £ @ S =
2o S8 we _m@"i_ﬂl FU_JDJKquiog%N—Q-%%%@% '_‘_f\l’mﬁaj 8
N o Ko 3 o %m uF of 3 &#—EGJOQDT--—K
ol |20 ©l W H1JK£3U~53|MS¢«%8§;%'6%%<”%&%5 RBsEL E
Ol aw TROBZ Rolmxmwoiow;:O%"“?@Sﬁ*%g mogus B
ok olTr o blo wa»__-,-zo—,;gw'm.g OFOUIO‘D% KM-_H—O TH
e a5 zl 10 TJDO“’—OiKIOC\'Om“ o Sy TR
2| |l 2% uE WToER *Jugﬂ%ou“b-‘—— A 3
= muo oF < = UHT,-—*O 751 R0 ol S 2 gk J S E ] o= A
> = o =3 mlm” K+In_\_'ﬁ 1 225X wegss I\OK}_WWQU ) <k
= i = '\dF{‘IDIJKI— B =@ o__»s,_? = n;.:ml'— =
TomlnE ke nomrUs - w“ﬁDJOI—oJIJo" LHEET R Ao
o X = 83 Klo 1 W=y B E = “'OCE—wQ—-o?% = Re X Ul 4l
=S Wgmis [ A= W++m\mumm\m; SRE S BL S X0 —7of B
My oo oo K u=°m1°r'\ mlT o NopwUJHIv\"‘* RT
pE g = o RE A w20 KO I8 e 2 5% = o U r
Moo TR Tz wdre R0 2y M0 s 5 gE B gRZ ] O i iof RO ur i
7 5 s Mgy o 5 w5 e Lz iof o7 ®0 € KL gls o o = 'L =g
o+ g o ™ g X <0a*0fﬂ—'—iu>f"o‘z g Tup i I =
= g O ol KriLH—~o'\ _Do\Eour\Kc° e k- o & 2
el Mgy DU <|]1‘65J"°°o"'0"‘"'\,C’\’”rh‘““*LL %R%mm—'”““*'!{‘(r)'ﬁJ b
e mE w2 ahad *?‘JE“J%fﬁ%‘szEVQH“*OP”ﬁo— b
o K "HS rimui%ﬂ&l\ﬁm;;f&o;ﬁ —618+K|((§aﬂ'°*ri°_‘o 20
,,,,,,,,,,,, ® Wion &35 Iloj-loirg_gﬁr"ﬂiuorg?ﬂ§=..%ﬂ§@8ﬁ-'(_ mEe o
N e FLH?OWJHHJE“ROWEerE%Wéi&M“KH'\_%@EOEJ Y or
RNROFJ|J30|J§E%_-O—\%S‘S'Kﬂﬁm*'“—’f”m fj 4
= B S o 8 A ‘GFOEE”M”_JOJ_"— o
o = Sf8 WY oF ol 0w K o)
= ol 9 7o 5% o & 5=
qllug o L ®
K= 1] =
w3 7
ol EH“<0
,,,,,,,,,,,, > ol"T(’o
i © > o
N~ o
© ny U0
= Fol’
o &
L or I
Y >~
o
! N
=
~
)
K
%0 o
K w2
RJ or 1o
R0 Z0
= Ao ™
EJHHHJ
ol M
Ho K
mE
5.\_30
= 100
0
o K
ar oo e
,,,,,,,,,,,, 53 ﬁlloJ
o 0
28 g
Ly
4 oln
i 5
K
]
ol
K s
«©
«©

12 Al 0|H|

VB
tCh

ance)



201843

20144

N
ok KF
A 30 !
T KT O RN
“-HBU Kl KF %0 =
e Moo <k <
- -
IR DT W o <] i i
IR = p[H] — H
e = P L =) =) o = U TT
waEz @i Ha o ToeL oo
o O g o K iof o DRy
s ko n b _R“OIJIL"-I o
o= S = K __ _ A NS ur =,
o = :Hu“u.., = Il ~ S =l Ll T U H :<0
oqo“”———"°m=-=-— of i T o S~ <)
WIFETHE KR L Ur hail FE
SREL ST o El 4 omRE Bom
ol |BEshiIns 2 ¥ kM N
oR EEL”OEJ;erf]"zO = Ko A Ko TPpws 5o
ol | RsERTHE 9o o S W BRE " o o
Ml xcom 30 worr K Cf]]{rﬁ.\‘]i'l EEJ"'\'”Jg I Hy =
SRR L] D gECpHE RRog W%
9—-—11-%'1*‘\0 < i of =y BT op & Doin = ol & <
z0 Mo LY X o3 MH o ol X5 Dyl o <ﬂJ.|0{ Rl =0 =g oK qguOhU.L
rng9§<_0gu|2| ol ® Mao“*“sr A <|11@ﬂ_"_ afﬂj
O_\-loiroiomﬁ._‘—R A =58 _ml M IR E)
o g = @ ol 1 g g RrTowal sWIe mEs
EJI”"\I&I'_;IIEO E‘H—K '|‘<'|'§\/I'<—]]Hu rLH_’)_"Sg\']J] K- 20 w0
itz T oF FEdogu neE® TR
=i K Iz m e lr® MR o o
S s WIKD 7 = R0 k) RO RSz w-
OLH'—IIJ %0 = r]I]'\ ::-IoJAJ _E ~ 53 10 @_E.K
REMPuTE SR o Onmwr pE@FE T
Mg 5y T WO oF gk g L Mg D [E
,,,,,,,,,,,, WBIEI W E K RO G K R I zr K Rl
o o) P Ksgs am®
= o il ~
- ol N
31 = or)
o ] - _ﬁIIE =
5 Kl & gj:r RS
o 31 fa H=
ol < ap Ry
— o I'_ ilof Kl
,,,,,,,,,,,, = S-c*p v
“r ~ =
K R
Enl I0ULT 1 T3 -
ol = % I o3 -Iﬂlli ‘QESI\J\J
o] & o — -LTLHuJ]]Hu5;
' o 85 o o 4 HE —
S # Gam martes
S joll (“_Ll|0 2N o o 2
T o o = m|&—n0@wlou
EKH’ s oy ) e
S = < 5 of kMl
£ 4 Sm %y
o ™ = X0 g gv\-<_\Km‘|LH
=0 < 5§ o iyl 0
K Klo A ST = o &1 QW a
'D'Ktj 00 Sﬂu JIJ_J"-"I 3WW5—FJ|—OHIJ 'D“j
[3 or ol ﬂ.H_O -IoJE‘o'\;'kl]]I'
R0 g Mo =0y
~ ol = S 28 o] == 5
A=) o s oo
m_uimmml'-u Bl i) & §2°}iKR0hH
T, I FrR TIowmR
R % &g muof WE#TED
AL PR EMRIRNSE
Rr = M3 Zo TR mo® 29
awEL "< I®" . 0% Ui
®0 D g o0 o ~iryd 28U
T Wl o < [ R | & O T kgl
o3 RO T ¢ i O w0k — o K
oln C‘I'JKR) oI o ~ & ol o_\;ﬂ o o ot
35 ol < g ot - E = o = UIr <=
,,,,,,,,,,,, < og . oln K 3 oF <k ol X m
&3 B T a ﬁngol— Ouow—,(—f'g%
X0 &R0 R RIKIILV Jio
z g
3 Fal kS
<4 K o El
0
K1 K{
ol b
ol o oI
,,,,,,,,,,,, = o] Iof
K = -
B - >
8 3

1917{L} BT AR|EE0| 7}

o

FX}7}

3

COPD
30|



1]

20184

20144

K K
30 ]
R OH 70 _
w <k R0
= Kl e <+ =
_ it 3 20
gy o3 i iy -
Ejja% oo X " =
ol 32 i K 00 33 R
Eqg e I <
ol ™~ e N .
%ﬁﬂklo %_H""H _'\_gK_L TR |
oS B HnEd e FONR
no sl Bk W=l e 2 oF
a2y =y 5 Fuew W < oF T
WO 5 EWS =l o T
R0 s §J|°<'" ol % oI = EOOWKIO'_"”
0k %J]”'En‘o\d s ok 1 :ﬁ'ﬁdduloniﬂj
ok “ oI 2 ol W1o M or 1o Ar = a1
R il - % KO 5 =< ol
= miy e REE A o UL~ 5
o HH,FOT__EQ JJEI'IJE = oju QHI'?H LHO__\C?_‘IUEI
= 51 o o W™ 0 ™ 0 S.Efmu_'ﬂ
U o B Sl © Klo 4 OF F oo o
2o oo o = 5o o S
= Ko I g oo s & SRz oo
rk.rorung@ i - e rLHT..»-*Og_U,-_,
H o o < Mo o or 2 o ar X o0 =
Tl 1o =1 ol o om——oJ
o B E & U g " Hmo I W
— n 0 o X
i H gy mm o QW|T X
='—'l:o_\ruwa—J Djff_ qn o1 Mol R 2z
L 205 o~ - ol = —_;<
,,,,,,,,,,,, 35 <0 80 o ﬁ'\—'z% colT E%\ngm
S SR . 8#4-@30%
= O'\'Io-l_T 9-—'5 __\_I.LHQuQHg
L u o mK;ﬁaD+
w| | BS @ 158825
3 K-I’\ mI <ot U
< ]H_PZI' Rr =
.|n|]]i|]1 Kt
-|o{‘K|1 =7
v ofl
,,,,,,,,,,,, = ¥ =
K _
2 s
(2]
N~
o R
e 111 0l =
oM Lpm GERE
ﬂﬂ"' q—%Jﬁo %ZMI Ao ol
Kl mr I of K il o 12
or Ilo ol & m i K R H0 & OF L
— R0 = = 3 ol of o [H)
ol M & 0 o) KIr 1l on
ol S ool o g M &l :
oar O o &l o OF & 3 of & o2 w R
%0 = wHns iy A= L goel
oH n ©l ERIE E"j@—f{ g a2 ?-.zr'lggg
5 oo & o %%Er'ﬂ“ = s he = Ok 70 = £
g2 D Ki?%) ii‘iﬁoiﬁ md 2 <<3° R m‘magjo_%
N S srE = <@)a,@ ox me ifaouﬂ
= R zr U g Mo o ;'\T_ﬁ%*ﬂ ”EIQ—J it Sl
W Ko 'K*:L_T:K_ﬂ" u Kmo=l_'—.'_ LS W B & =1 dg F
e zo"_\’%‘?gl I__l*'égrun’ﬁg% R0 ol — = ol Kg?ég_._
oga §?gm{ Bogw=m JIJJK_"L”O SR 1 °J§u<é,ﬂ\
o RE T _._<r|\ o hl
Hom o %U'JIJ%%Jﬁ %Fuo—\ﬁ"— ol K0 §] Bﬂ&; % %ﬂ&gnrjﬂi
ol o 03 5 2 o e 0 o oy Wi d~ =z
U o % oJJ<_r' i @ M g K X< == 582
o ol o SHK 2 Oav_-orjm oo 5?970«—"“ e
,,,,,,,,,,, ?f”‘ szf KH:I,‘:LWJ_.. so K ke L KT R = ﬁf\m o
s LI K0 Kk géo-m 2" h_.gc\.nru__ S = Al
~ - © 'Igl_HI.Mr o o Mo = L —,ru_i_g-lo Lo 0 ol
sady 2R8FZ B %”F%Rm”ﬁﬁ“iﬁ'?l‘jg
o 0N RUEINCY B oA
o oy o0 ~ Ol W E_'UQ_SO% m‘?{?ﬁﬂ-‘%@ﬁ'\mm
mr 1 K ] 0 oll ol 4K KIU:Z‘K}—E-]BIHH =
5 o Al % < mj < goa .
<1 Kj & lirﬂ W ﬁOIﬂJs}'LHO_ng BT
K- & K - oK
y e ¥ C] .
m] 5 il Rr KU
rrrrrrrrrrrr . @ £} K- o
“r s oH = X
% = " o i
] o x m o
© oF
8 = u
@ x
[ce]
©

Efolct.

H

2

A} B

=
=

= 7}

3



1]

20184

20141

K0
<+
r}_
oH
4
or _
700 ol =
o =

Y 5 a3
R oKW
B - B
—_ —_ !0
= W % H T
Bl zo Ko J(ID =
L IHTE ol f -
R L Ho = D
shS Pu=3 2
U iy} 20
WORK BoaymkE ©
RAZ Fmol o
< 200 @l ol
S ——n]]_vIanJ_ of
ngD sENaH
m“u%%ﬁggxm
— oK N STz
groke aam@_ﬂla_ﬂ-‘_<
ﬁmﬁw:_mmam
w?mm;m =
o _IK<H'_<‘_O|-|J;’3'<T2:J§=J|J
a?”m“w*uwﬁ
o Zomg < Ul =%
<0_D_< _|<.|E§__I(Ll—
nn° K —9 a-muﬂ”gl_w
@ngM_mmﬁm
&mwﬂﬁ%ﬂﬂww
R KOO K- o
!
A
R’
‘K|_
7
of
uH
=
(o]
M~
00 IF
w'e o
e [ B
o~ B o
m of =l
= S
k- = i
B o BomR
gJi _@mm
Bois = 0l50.r
%wawﬂmﬂﬂ
H0 = il i
Rl ol

lof 0 =
<ol _ofHlF
WTEQMmﬂm
WiiﬂEHO
.§nmmawW
@Qa?ﬁ=r@@
< R‘\O|]]0':<|gj.= ) ol
W R o
ww
Eol
R’
KF
B
ofl
uq
<
(o>}
©

=
<
[EE]
olo
5%
~
o El
00 K
ol ﬁ
=) ]
o =
~ K
H0 _S._
= i
o =
z0 Y
R _ EORD
|— ™ LH ~
ok HO=E 7
=K=-Iin]]
Ki Koo
® ol .mitbo
< Tl Tgi‘fi#h‘o%
— Salar=g
LH%% 095@3 = EX0
W = KIr < 31 5 1HO I o
20~ O{ g H e
%@SHMEEEW
< Om“‘q“lHW':z\l](l)K <(§EJ
[E5] = ITRROOK O U
!
£
rr
Kk
=
of

_, ™
oK Kk

0]
Kl'|r:|_|:|J
%-‘ﬁn
TBUOHE B RS T T
U RY 5 S1 K K1 g B
»amgﬁwg¥°w$.@m159@%m.
$KWKhWM_ﬁﬂ?&ﬁamm“uMmj%@M§mFa
+m'm_Hé%ﬂm§%Wy5m£3M3a+ffg@fm
gmmaimf%im“mﬁﬁwf%mﬁﬁwﬁﬁ SHIE S
o oo T USM«“_S*E&WE*MMﬂ _Mﬁg—mr
—iwﬁm§$m8%“fWﬁKﬂwﬂ§@°wdm%&K
ﬂ§?ﬂ52$nMWHWSKVWMQDJRW+MmaTW
zm%ﬁg;%ong_ S EHKFFKGWFTE¥3B56<J£EﬁUEW<F“JEEHN—K§%ET
K — [a) ol = -8 E'u—‘l'('l] oK 4 ok,
Ton. g Koz U He = ar N er ~oaly
y%moa%gydmﬁﬁwgggm%%ﬁ%gmﬁﬂﬂ%ﬂ%
nQog 9% KT ok K KIS S lo7z-© =
'\OOLH’ﬁ‘_I %'\?LLH .0 ﬁ]l‘e‘ (l‘i—romu',zrzr'\oiil(oorﬂc’éo_gglmﬁJ K- _l:Jn{Og“
< Om#a—ffm_ WKW%%'¢9—ﬂ?ﬁ3m*j
qrﬁu—gﬂ—i-los I = LG A < T B
.|0|U_a!JDO _K_ﬁo_niJKn]§ZE§ "aﬁﬁgﬁ Olmﬁ_ "—"r\ﬂFKEr@fP{Iﬁ oyl H
g%mﬁ*ﬁWTHfWET+K%“m“mmf”“%#jﬁﬁ
&<%mwmwﬁwimw%%+smmwwg@%%;zs&m
memm|9@@5w@a31@§w»§ﬂmm@%“ﬁ%m
_mmgmfy mg@mm»—nvaJﬁafm ROGi T
ERi DRI _._EQKIOK_"—Ol Al _K_mIOIIL B Jl=
@»@Zﬂﬁm@Tm%$g@mggﬁaagmygﬁ@?+g
< WL _l—\<§:—< 6 & of M oju . HNE - Bs ROpH A 1
mﬁrm‘oi_u Sz Ry ﬁﬁﬂ]aﬁiﬁgﬁ*ikk ioiiiﬂﬂkn 0
mwmgg%mﬂmm%wQ%g<%awqygmﬁﬁsme
) Hzrmgmgjggﬁm Hﬂl%]boulomﬁr%,}’rzg‘;gf
@“mmm@gﬁﬁmga%
ol <°4_¢‘_W5!'JHJIHJ'Er
ol
3%



=[]

201814

20144

o

20

10

~

CE

]
[
&r

K

=
ofl

80 VI

ojn
o3

sok

ol

Lok

I

-
SRS A

S

JHCAT === mMRC)

ot
ot

t

4

I
=]

t

47

47
oo o

S

I

b

I
= X

15}

=co-1 S
+ COPD Zatof| cj

i

o

17}

=Z=co-1 o

b

seie x|

c
HE
I
5
SH=2
a8
I

3|

off cH
47, FHA3 B[/ 12~16F

=

=}

dl

| A
7| M 2|2 T AE

Hetssed

15|

[

b

3
=
Sy

ag »
2 o A=

A
o
27| A
|

« R}
o Al
- EvH

&

=
-E| N2 A2 Fed s
o« Al

3

o
i

= oflsst
ot}

}

} o3

57t o
Ct, COPD 24

T WSS Cigat 2ot

Sole
3t

A7t Alzt=|ofot

ol
2l
Z
~
T

CPE

|
o]}
AA]

o 2 X|Z2

= z=o
= &=

o} I

=
2

ELCEEE:

COPD ZAotslz2
_<|3_

fol ofgt

ofs

g2 ofzfel 80 VI,

Zl
!

oh
=

35 o

COPD2| g9}

69 X ofgt

ok
KO LL.Hz
< rTH
X0
EE Hy ®M
l ol
o 0
R’ or
1] =
E il
00
TR
s ar
o K
= ol
i o1
1. =
oF ok
o KK
B =z
F KLmlKr
Sommm
of —=F 00 F
ol 1% 0 %0 %0
20 2 4T 4r 4r
M KKK
© _Kj ol o1 ol
&%mmm
e
o
B
o[ 7
.|¢l1 RU
w5l X
1 TH
FH
oju &
1o ™
0H <
£
s
m§
oH
o o
i o
oF
K o
T Ko
= K.
ST = 1m0

ol Ml ar

—

69 X ofgt

5t i

Sl

HZ0|=%

« A

=eH %
E

|

3

2RS4 uet
AR &M uEt

=
=
=
=

2|

H, X|&AE

A2
=S

T RIadu|Et

SR
st
=

QIAE|Z0|
+ PDEAH[A: roflumilast7t 14 O|LH 2 Ao}

.S

* RSH7|8R|
=

=

ZO0|=H

b

oi=oky|
SESA

Roflumilast
- 2to1 ot

. 5

)
ol
AL

=
=

2 =Rl

x| &

FEV; <50%, 27|

17% Z2A7]

[
[

=
oHS

Hix]
A7|7k9| macrolides

[=g=]

+ Mucoregulators
N-acetylcysteine
Carbocysteine

- 7|

of

St AS0| Ene|Qdct,

[

e



1]

201844

20144

=
T
- x
5*0“" ¢+ 70
i = <+
0 - RO
oK — <+
o 0 Z0 QU © JJ T 3
O_|-|OTHIJW0TJEL£O Ef—‘—A- <r DH
Damm8“” ngJng
& ol 0 EJ—A—i?‘ g-lcO( T
Szamua’ KIR of 8 40 o A
3 g w Mo Bl o o 80 < 50 i)
__'OJ—mﬂ_'\(g'_mJIJ nD_KJ%OrKO? 0 R
_‘-‘"°|”~J<WEJNJ:T RIIFS = Cer <0 &
ozaﬁo_smmﬁ Kjor\;u_llol_o 7 o Tl
mw_ﬁmwj MMqﬁgﬁﬂ T K
~ o 4r B = o gy %qu_@laq—% S
K0 I\UKCLE?_‘—DWO— '\0|J£LHIJT"TJ<HU -|_ou=|.
0t J|JJ|J8|-4J__.U|FIJ—rK— ol <o K mu;r% Kl 2
o KH%_‘_-OTHHJ\HI?LT 9<57-'\“0IJru Er\O o Ik
B ?—n—u——osmrg ONQ'_ISA.|_E Wl [
RO —*"°62-'$T<'I' ' Ho __D_J:JDSL\M__J =i
= B OF Wl ¢f- i o Rl OO WO gy e Tol K
3r <k EK 200 o L of W0 of IF
‘JkH-O—EHmﬂuHJE —‘—T—M'T(;J'__'Eg i Ko <0 o7
Msﬂoou-ch% E"HEI'_IQ(LHKMO o i
ndui-_ﬁﬁio?«m:@o KlommorKE?O% Wé'ynj-*
K|o<Jga’i|Ag40u»<)— KNM?EOE‘]O R
e AT P o7 <0
ar mOBRETS Snk ] Ao
WJW_W_-QO'K_—_THO Sk gl S B
WSQ*HM—H ol W o R I SES
M e MR +tES ST L
mﬂ@wm+£au“ T W oo o o I ol T WE D
,,,,,,,,,,,, Uom¢ﬂ+%m ﬁmaEWjﬂW WDy
of <0 Ko IJEOO""OVJ%Q w e
Ho OO BT oF I—__TJU\HJ_?']]
o el
o KUH
L}
=
4
il
,,,,,,,,,,,, q
[N
r - %
<0
a - _.
% f—ngT\h_l’f ~
o T ED_OK'OU B KjOZ?JJu =)
1 AU WO C T mE K03+—"°Mlloq I
n':'“__ KOO_._-S’HK"JE’D OFEDBLH"OU_sOr = =
el mlryﬁj%z— ROEEJEEQP-J'E %J'f_ol' = U
55 acdmo i LR EmeS Sxow &
=3 2 3 foll 10 ol | = K 8 oS Wl [y
W <O 2030 Mo w8 R1 = <+ S RK® o Wl
= [ — ] s Rl &
Ko O E '_<.!J'p'<_J_\—r-—LH00HHELJ o= Il
oo Saozn e iy Ol Ay 2 o ol L
o orl ol w ol o I+ o S RO K
IRy 5 R hELTE&SH aﬁrL‘HfE’ Y
o o 624—or\:m' T Ju »Ezoﬁ_' - -
RJ =° i L0 g5 D5 FARTINN ru1
L LE BB B2 %an 4o
= ﬁﬂrﬁmwfoi dmWEsEzs SOE By
T ar R —%gmmga G o gu Ko
= 2w Ws = 332 P’ om®
203 Mmjmz_:ulnﬂ_ <04_.|<E,F=JK|0RDLH01,,5J AT T
i~ o oM — W g, mﬁwﬂm_—a z0 2L ol U
a7 ol ‘HH*OJTE—HJ +'I0Jmo—<0 T © of o
[t oy B . K ) i WO ko . Kb
TRl o o I o <\<LHmOEM]]|-m AR
S o @”OUH'” RAWo &G or<mg ShmEE g
= Wy a - DA Q <0 ol ol TS R
oF Ho OF——KNQJ_UE"J —hLH.|0|]]m|mO'“0_‘_-‘- 'IMJDK,_._ T O
o %o aiooto o3 O g o qi& B 5o
T ol 3l o ol <0—'|0{ ‘||_|K|0D Kl 5 303 O_?
S ol Wo ) L o8 R per 2y O ifo ¥ ol
g ”HK"lgm“Kﬂ_?U og%u{oimoﬁf hese 45
———————————— N B0 T ol ol o m Q_—L_.__Ln I = 8" W
E3 CIRCIRSRT] O%jﬁ_.-‘-ﬂjol-ﬂgjd ST o 1oy E&JL—‘_
© ® R0 U< gusol A Ko 19
SR B R 7 o o
Zn KO Ko
L}
3
4
————————— w0
Kl
o = R~ il
~ ol
~ <0
~
™~ ~ o
N~



1]

20184

201414

o RO
®
«gi
oF K
¢5<FEI|-J
%0 -
0 HE o
X0 0<|_° Rl
I S —
3 T &
I Eji‘o__'*
=3 Klpw ™
= [’]GJEJWB_J(O
S u- —_
Tas BEQY
ol N 5m_L—‘§0,:
KO @TIBNEO——'EO_\J?{_‘_
1]} 0}—<D=‘c.’=6§<ﬂ|q Hfﬁbj
— .= <0 >
o | | TR RE
= ¥4§mﬁﬂﬂo
?2%?r3<”<0
— ___“_,_'_
St Roak
EHLHmImA_quKUF__.
K 7'"11"1’*'\*_5
ol glm:)luﬁol' Klo [ILI_?U o ol
o‘°k+zo—+-m4
n_J|0JIJn.\|-|119'l°gm_O_
Oﬁ——.;.— Bl < 3n Al
S OUO_IW—EUET
Olélgg_oﬂ]d]
MrELEN
Kl O] K ol R0
,,,,,,,,,,,, . K(—?(‘ULH%-?
'
il
Kl
or KO
= .|0\J_‘<_I:|
<A Rl X0
[ERIL
WM 1o
A o
9
r ©
@
0F 30 X
Rof%ﬁ% #"%'K?.m W = B
s ® o = U\MIUKJH*E'& TR
i BIREnUE
ol o & OH_D"‘——I—‘ ol = [=) H K
J|JM o o = MR R 20 g S % oW s
= &0 L. 1o = ol = Kr = o Ky
RN A BzPmEP S Cli
B8 = RERE O =R ﬁ«ﬁm_ma
3O W= m%gﬁﬂmm_ Bl o <0 & w1 70
gz ol mﬂ.J_'mHo'—K—ﬁl.\‘“HHFLﬁT— T gy X0 © R0
%0 Ry =E go VWL O o = L = o
MllssEr ngmiiw%%o GRS
AR e W@%K?%%m%# RS TRy
RO K32~ 5"&5“1+-qu'|°|'=“7|—< Tha A= Snogd
= §g<k8W5 %néﬂ?ﬂmjfl"kﬂL“ﬂJ“{Og %8KJ%H8;$3FHJ£_
o o = gl g
Mo D 33 0 KIl 86 1 i CZEK Ht o Koo
b OF N ,_"'"IID".IKO_Jﬁ—‘E_,J'lo CxaRpyEg
ol ol il K = Io. . 1e) O = PR
Iy ] 1 o1 = O
W YU RO L I Mowm gW© ol 5=
'°-|004-9LW o 10 20 S0l [ = 1 K= Q—.——A-OEO
T (] —ErLHf,JlJ_K_Bg”Jggg .woimfll«g_(o_'_
= 80 3 ol B Wl 5] =K _ O—“\JETZO'«
3z ‘K|°_._-»<g\m':'|qg“ CI Ry ] momo-m_gé_
Kﬂﬂaymaﬂ;me%wwf w5 O HE S
""UiEisn"fD__OﬂEWogmmom__.—,zgﬁmspu =
DE?ORm—CL'\+-|oJ_o _0———|_\2Dr<0_._l‘-|
%Mwmﬁgﬁ%sD; R
& fi<o o] S o U 0 K|0—"————-"1<— _
© <0 RO (_)rIJ‘\DﬂHLHJ-v—_a_ u_\ulloﬂl-nruo
""""" = l\<-|oJK}0§]]_|qg"_°,'_“ .
| ey
< [}
il
or| | KU
3 KO
< <0
X0
el
oy
“r =]




20184

201443

"
o |E B
B «gi
o K
Loy
L gl Ly =
S T DNy I =l
KJ ; NN r = _ =
N p <'T’<L’,ﬁ§ = % 0 or X ® 5l ™
ﬁlliﬂ"] e TJJ|J?§JIJ N R
wo. Sod L 2N mE i
gy oy MUz S TRRE
Ot:oz—ﬂ—«)mmi LSS oI
—_ L ko ot KKK L Irauer
g fie SwEES SOk
S U X L T
mﬁKwﬂo;mW—DD 2 g
zufﬂﬁi"'*rdo H2EZEG = i X, &
on° o ! = ol ==
%0 KI—ONDg‘JlJlloij_Ugooﬁ_._n.TmmEJ""
oH @%M%;ﬂﬂMEwﬂﬁmﬁmf%
o OyéO%w%ﬁ%wﬁasf&$K
20 mdmw°_&mrom68mﬁwm
= R - LA -2 R L
;%%mmm%y§8%mmmmﬁ§
ETRL TRliar 22
ﬁ§%<mwa$§fm£K“E%w
) Wl K mmm§maﬂmﬂi—ﬂ
T o o WMol Ik 5I‘1WEEE|'°°<_|D
S mgr Jlo—Ei""”__ﬁU’\_'-EdﬁJﬁﬁﬂ
= ol g MW T 3
%JDDOKJ°0|I_\°§KJW 9050|J_H<.|£
~<mlmw_mmﬂl¢mﬂms
SR BFE_”BQDEJEE%]F"F%T"T’”
PR TP EEE L
070 T < __4;0( o N4 mw
,,,,,,,,,,,, ' ' 0{<9°§TLH0J-|<T<TH]18H%%
,
Hr N
= -|o\J_'_J
< Rl K
1 Ik
T|'6l|,|<|:|
20
<=
4 N~
[oe]
KR RIWOI S
S I o &% - o
1 - o 02 .
SEL NS Imy REMESKMLS Dwpls
Klo ey NEWRS § X 20w %0 31 50 33 R0
Ko o o O o J‘”'K'KT:TE‘_TD-_JUJIJ'K‘»-'ZEI'?J]]H RO o K4 0f0
KE‘HE-_'OJU = REOLQDT5R Ind — 30 ~ R’
moiomJqugdo {E-JJUE—_TIQQ_MMML_LJLHN_D_ WK
S b e 8) & G %msf@wagka%ﬁmwy nmEEE
%ﬁW@omwm+ A3W§@gag%m%ﬁmy@ ne oy
S ik W gl G ;%wﬂgdya+%mfma% Yo o
—_ - ) — — K = = P-4
jm%S%a&Oﬂ mﬁﬁmm%Qg%ﬂzwmg§ o 1z B Ko
2| | Wi o b T FE@KMgggmzmﬁﬂﬁm =5 IRK
TR R R CgopmEaKaRRTATE B KW
Bl | U Zh g5 ol O o= E.Jlt'=OjWJH:.‘J-OI“”=°JIJ<F ur Mol gy &
ol s '&u{oﬂo.wHOé:Mugﬁjomoffﬁjmi 4s R Kol I
~ o H g ﬂTﬂ-“-KomRuwmm&r\zvloasgmm* Al
= RO i Ol = RT R ORE AT = WnE ™
o ?Eo‘h"o O'IumiEKJKJI']E_L_.K_—J'OOﬁr;u—,\—OOﬁ o ol F——fﬂgtﬂ
IM+O_MWMByy—£R3m N REL o R IS
0—13'2‘05590|J'0|J_HA<D<”KJ‘=F@9.,O;JO__OlimKr'_'ﬁKraw oprREsE
ay e M<—+M—IETK“mRD” pZa8w So0K° g3
D__DJIJI"|_<|'I\ or = KR - KEJIJ—E_'_O'K oam K2
52 mwrﬂwm%Mmemmw+E T o S0 e
O?O8£Kdaﬁmad@?£m%—E%§E8Wﬁ gO KK ¥
R R _M—aomaﬁ Groail Eoghod
= 5 Klo ofl - O o 10N = uF = ~ 0l &% wofl <d K INika =l O% I
&l ol Al L SRIEROTE IR 3 DR wMRGELq™
]]o‘IOlTZ"‘JKO - SR §"<‘m<v\€°é—omi|5 &4 -‘"JOEIl_‘lﬂ
J‘T\*Srmfkm'ﬂ:?Ko%&liFﬂ'K TSI o I TR R
,,,,,,,,,,,, <0 o dﬂsmﬁomme?mmmwoﬂﬂKImmﬂuB_+
- °°O-IoT<‘r|JEr..—o‘D£|-O"_‘"J§5
< <0 Kl < ol
or
3
<1
zl
I+
,,,,,,,,, <a
.
ol RR

tct.

O

&R}

2]
S0l 2 X =
SUHEEN Mols Fovt Ee
ZQ

2tM, COPD



b3

201814

20144

L) W 0
Roar ik &g ik 3
Hﬂn_ Hﬂl‘l— KT
- K - K
% 3 b F 31 i L}
f o =
gsj 5862 %JHUE}%@‘(F 03<|<JIJET mo S rqu OlrrH KJ:._'F*:F'S o 10 R
- < RIK =441 By K B K _- K ol — 0] qpor =
%T =4 SR P o 0 W d@fg of= HoME
o Wpymgupds SHhma ®WZ L Ted Sxm ooz
K T Rgsmw o W0 — K ol K2 o =) I ord w¥mFT
SRl = __qu.-n_H]] T Jopdlg WE = e Fao Rm.\oL@
RO kWO o F 20 Nod R = MEN w82 R
e LGl =0E ~Hox o5 gmYd Yom mngR
TG fEumisphly, dxgg HIag D0y win HUHA
% o W 0%y = N = 2z Iy
ol [Py SoaRELmsmi pES PO mans o yse Lamd
- T bl — L 4= < K= PGS 01 H ©, ® — oo
| ol pEeEEL s TomdEomNg 40, WE- E3zm
ok T a o O o oF X W 3 E"\-D_MODNE?—KJ“ I nl'ﬁuEHLO H~S FU_O%I’-I
ol | R S o R o iy KO O <y T8¢ g S p < m LI
RO O o 2 S U o1 O pRWoEs 3 =r 20 ol E o W Lz KEW
= = . WX Q&R g - e I e L o < Tmi 8o Wz
=B HTNEZR_.o gy o R o 2 S o o ®oF BT~ B OF R A 0
& uﬁozuoﬂl—mfzgfo_'m"‘” Snjkoﬂ‘l'%J_IJLHO o gRodo KO mig D
W o <0 o= HORO oo ol EE’;_‘—LO—]KAOF ToN S ~~NQg
o o Lrﬁ@-§%§rijgaﬁ Hamg'r‘ﬂjg‘;g'“"g’#su wlE T s OWUE..%‘JE;
S X O mior 6X RO o ol of o o o O e S Pl WS HalEl g MRS
O oRingw LRk ruol o B Mo g PR k] TT o Q) 0%
U 2oang jk 3D &30 KMols S o= S ol B = 5 ol % Ay El X Wl g
W fZoWwgDgpral “HSExBSkY  mU IS T oy o
Au oo x X4 FuwO [ U T R Wm0 X TRQ LW
RO R 20Nk "®FTO WS TIPBHRAS T KMrSHSPHs MO VTE
Tk ol o3 < < M <0 4ol 7F X0 X oF RMIGornmdHRTO® oIMmO RO oK o woko
0l
Rl
% ol ol . oy B
4§ IR Kl of il B
RO a1 wil & K
& IF M 1 ol
<0 o P 30 o
&ir x 2 2
@*gl WS N TR B3 K 3 10 & oF
<0 NS 00 = T K = ol
0 o3 4 ol <0 ‘R‘%‘Jm i [
s uRK < 1R E M
= nll o AT L = T o il = o
-0 mpL P J\_\J..og,—,z_n{ =
Bpth =% gl W=
W@m{ ST o o B Blg g Lk Bl
ES T o > =D Fagn =X
oo mRar 1) %! S _T ox
a Xz K = o = R ] 3
o< R g9 WE s ﬁj?i%
. O 2 X0 — ) == azdgn 2
K0 o IR s o KERE®E Ko
I Srmlgo xR TE@TO wa
Rl JodgerTxnn wE=Z WUy HEREMS
RO BOM o SFES KUl QI RU
= ROLTF D U a KXo SOl o = O W JlJ
o X ol Sorp ™ s s — 2ol
SsEmI g SIYLX mammy=soM
Bl El e 2000 = = <0Q 30 B el ol K
0 M TR o1 Q 5 B HKMolO QO
gy e o Mgy o 0O ot gz 708
BT llgiom FIHRGTFITO
~ — ol B Ugr ™" MHasddge ST om0
S Wl = K =2 ol K 1o of o ol I
ol T F o) TR O H _ ol Bl T = ol -
::*DQE”__'_IT?__DEDTJ R = Iy, = DJED*HH
EE I G M
X1 53 ol = 33 ol ® ol 7ol ot o
: O_‘_EO QEel T 83 ol R o8 M ol ol & ol
il = & = & 5%
w o
= I
4 il
o . 2
B3 ol o
20 il ]
< = 2
I 2 2




2018

20144

~ -
A K p =
e el . KF ~ .
6'_‘—|]|-J EIQJ ot Kk ;a_
H_EII] 0 CA)Tl‘l--lJ o b Bl — =
oh K <i<|_ =0 I oF 0K Bl o o ~
ok X i %o S| g7 H = = Kk
TE - H ok K0 Fo KF %0 70l
=9 Ka 0 o op K0 R0 = <k OH
2K wHo N0 of B <k Ko &
o X 5?0— ElT S oF 20 oH - -
or ™l E g HE. mr = W 0 = 3l ol == i[m Kl
) _,t o K K|o-<01‘ Bl <R —
o ST =& Ko & 5y 57 El | RO R
3 S 3 K0 of R ] 182 g hoooly HESE  Fhsk
il r ol 0F 20+ R
SRS Wmsd H5 = dE W TS WS o mggﬁgg
) Klo < o1 2 H 3 uHo——O_U'j kHo I+ = -<|—.|'<-IoJ &5 e
oK © o =< ol o oo mr = op I o — Ki &l TS ol )
1 R L an i 30 5 < wo g OHE B -
&l Hu oF 8% KT e an B =~ o K TR - iy
20| | Mg FEuis Ty 2o W = i 1 Bone I DU H R
K g L ommo s 151 o3 B¢ iy Kx o = 30 W RUE
oh =z e oy < ooz 2 3 Bl =r s — =
Bl o3 <H2 Klo ofr FE] o o ar N T )
o 6l & o & o = < ol a0 K RO il
Yl o & = ko WY oo g ¢ =Ha F octAu ol
L T =5l ~ &0 o B ROz =W
oI gL Bl I ot N wHe 5= K0 = 20 o7 T RO =k %0 2
- Au =l > w0 N mESd S 20 SR K
2 o peala K HH Arzog W Sk 2Ty wal
T de- 2 %;}'H@r W o Al o R aET Ex0d 8
oy @ W @ o 2% w E"]]':%J-EJQ_E EU S S peEe Qi =oF
<o 5 mo |44@@20 S D_ru|:"'<'55r\ ot S X 0= Oo_\"i,__
o o < nn ] UF g ©, Ko & D ro ) Il ol = %09l
ul oju 20 a0 oF g T Ko ol ~ B e wo o 2 W WEZpx
o X X =1 ol ~ for X oS = Ul ud 90 0T 00 K
ol o g ofl = ol BRI = R ol 7l °om Rl X B S R
GR¥ o pasni 5 O z . 3ol SHRI< . Wwe by
;ﬂ%.]{,‘fj X iz%ﬂ 2Kz T2 g = o Ze Rod Ko & 53 ﬁ%o-?ﬁg
—————————— ! 8 goslor © Ko Eiﬂozo MO o 2 2'0—'&9“\];9_ S8
o of QU< & L ol X0 ® o2 235 w0 R0 o ‘|0|_ﬂ—o—\2_0
S S MEMaE Gl CR o m A a0 ESE
o i8S ooy Eﬁggm&" <H—J|J%:j:(i)
o Ry = T T
m 1 5 shHE8S
=
<4 iélo ok 0 '
$9 =) H
od 00
A bt . =8
—_ ol =
"""""""" = = 3 H
8 > - \'|(0|_
@ @ = Ko
«© =<
Q ==
[} 8 (=)
=
o
—_ [}
ZRE
IIOJ:ﬁ—mm_w H =
e 03
8l 30 ) o2
mEE z5
N B oy 0 JJ0
i FIReR ETEN
_D"<|_'j 3 20 o OF o Kl
0 ) o i i)
= o 243 Tod © -
B [ .\nﬂi_g{,‘r’ o i?lfg
Bl Q W 3%
. P K = K ©
|°‘ _K__._Q\H]H ol 3]
1 Kdg
gl_ f'rv-;<J|J 22
IWIg QT
I N O i
3 = Wk Iy
— = ol & K 0 o7
ol ol
o :<0 He
o .o:_,:m-o\m _ho_ig
o) @ ol 19 et
"""""" o ZMT&J@ )
= =< I—HO
”rOJm—k— oF &
o < Rl KO o)
=<
ﬂ E.=:uO
B3 Klo  Klo
<1 ot of Klo .
Klo oF oF ol 10
Ho . oF H
) [ . iy
A ol ol [E) o
"""" o Th ol o ]
4 o) T o o H
@ - = =) ol = o
© o] — = ﬂ] -,
) N = = o K_(LO
E]
& o o =
@ 1)
3

=5

S-

[

2l 717+ 9 AJ2=0|

k=1

COPD ZMetst Al ¢



20184

20141

~
o =y =
o 0.
<l oH = K-
I= -<l'<'0]gj -
oy ¥ - ok 2N
a I—"_-rd] <|_U|'J
ILRER 0 i
3(0_03,‘1 8 o ] KO K
”8O¥8§_u D __ouS KN H F
W2 Ko & 0% S il M= %0
< ol Ko iIJ o O ol =y I &0 9' T X 100 e <
HJ_|-§_‘:“J||'UO§§3R 5" i & = ot Jyﬁjgr'kjgr_‘_.ﬁ F
waJtswﬂ P gmwmmeﬂm x
Wc?i'o'n'-'_lf?u'ﬁ? EﬁsuQJEH';H._EJ "°J"<E19n:2r"°JD: -
A_ﬂﬂl“’_tl'<JIJ Lj—'lououm@ = K R GRS r
%m;ﬂmmﬁ B oF K gﬁ@ﬂﬁKm =
%0 ‘n'ﬁ_-,.%i_-gm_z %%mm%a n‘ﬁggwmm =
0K W%m&ﬁ%é m%ﬂ%aﬁ ngﬁfg§ =
ok fwv_wzm _mz°?£ R XSS W i
0 e e T s mﬁlm%mma&m%‘r K
" (;_I—TT'IOE'_'EMNEO HaTES g‘mfa@“ﬂrﬁmw I
o = BRI < ‘IMJHKBTOO __QJm‘J""—,\——Jmt 0
mz M W mX g oK ol T R rFR Kl o
' R A o 8™ K < R Kl O T~ ar
HmS 3 ] o8 &z & Rl KU W B K o H
|_|0——1100U o OOD09 mr m':mb.,,d. 0o = 14
= RKI H Klo 2 mx O o1 oE 3r ol o <l 4
o—\ﬂﬂrm“moﬂ SmE Ol s’ 3 &1 1y 208 Seow =
= Ky 1 K ol gl_Jg"lIO%__Q_lf.:;, EHEH?I'”II__\"”——B'L“
KA me e Yarompy ££¢5m5“_ Ko
D_;:‘KJKOKHU-.— Kmo_‘ngKmmrgj OFOl—f“an_]J"_ﬁ KO
D—'u“oEoHLHirLH rT“):zE-HKOJIJ—hL'ﬁ O_IH.HEQ,‘”J+Oomi° o
o M3 r < Kk = 7RO K 302'\OK < K
SxmKS <A op M3l R0 5|:|—A-A_+_ fo 2 K
SO M o K H 3 =0 Kk X e 3 ol [E8|
""""""""" ' RS WO {-,z‘g'”\ﬂglm"“b 'gjgmgrm%?_; =
- LR 8828 a’wam“ T
0 & B0 oJIJCL 5 a ol L]
H ' H —.—OHJ|HIOJ—~0_—: K
= ORO KK ot o | Tod
" Ti0 . = 7RO s
|| _ 2
= rI?-J ol %I-_ho
< IoF Kl (@] A
Klo e
3 o
= b
,,,,,,,,,,,, > 5 Klo
& . K0
S = o
K
5 22|
BB R o
ofg o x< =
REu oo =
ment o oF O | —
S 1o o ol — O J = - o
QT e me Fad Ex R %% ]
Twr™E ne BT o 7y X0 01 WPor e
'InJ__OlmB) i) of T g0 . g ® NI I 15 8. ofl
o 2o 20 7T K sS gEe o % s i
gunoﬁ Tol I'1]]o|_'K|' T-I-gE_OJa ol ap ™
-|o__#:|N e N miir-l_ouu = & 27 K
> BEThsT S H*—'”H X e R 2n s o
o | KR sy B PSR GEpRe  ERE
- o ! — =LY _.__ X
&l fn'fﬁ(tx»aﬁ ® o "°|J;“ 'ﬁ%"r?'f’r%g R E)
RO MMEJO_]%— = 0F fﬁO—OU rLI_1_._|_H]|_m|__‘_ f_”}gr ol
= 'KI_I_R—,g_AK_ﬂ.I:iMRO gfoﬂlh“ -|<l—\9_l<_m Rl n n — ol
a a X T = o 3 RO 50 = o ™ oF M 100 _-_gﬂ”ﬂl
F0 I <0 W og Rl R O of K K- ok ol Rl = & T o o U -
H B0 o @ E'KI-DHJImzo Wy bl = & o e &
o H g S Qum o3y ”Jt'(mar-ziw”* e
_mW8%W8&0 21w 3 Uk g% SeMTe X
9_\_50 g = Q O T g7 LHor,-mutq oOKJ_OA KV .
9o H Ko 2 Ol © K Wyt g Cootx o O
WJﬁnoKK)EJ_U%'o—\LL o O ;—[erEEJJ T ERE K
o™ ;?omzo % 2 I WMOQH;KVONW By
%EEH';I_HIO H“,,OWJO e go—lmoeﬁﬁﬁa“"”mﬁmm N2
b7 o 2 = = 7
Ooo|ﬁgo|qu~ﬁom4 fE J11 oF gdolms Y g o) M o
-0 " K}OA_ﬁDI T o — '|°|JWJQ§TQ-JC9'W5_K[U_N | KO ko
,,,,,,,,,,,, = 50 g O 0 ol a +A9@@wmﬂgm K
& <_r0|m5 %E%ggm—iﬂlsrgr%orsi o2
e oF ol OOmwr\uo_Qo—I‘Ioil'EH NN %i‘i
3 ©o 10JT-.,>»<I'—KD-_’\_ ™~
= = ol & Wirnjo"-‘ O K-
o 0o Ao}_ O’ 9l g
A ) 89
A ol '
fo- Kl o
Ko g e
= B Kl
K{ 77777 i) EH _ﬂ'JYIE
T 3
LIRS oF H Klo
<r K0
8 oF Br
o K
8 2t
~
N
[ce]

oz =&t
2 &2 48
27 57}

=
= Mz 22t

C
olct ¢l AEE'E‘LE'
. 22 2H20|5

bX}

3|
2

In| x| 271
| AI271E R

Al
S

o

flo} 5l= &

9

0

|
=

=
sict

A|

=l

ok

=

k7|7ke] AR

X
=]

=
X|gH SH H3Ho[
ol COPD= EAIE
SHXOZ |

[

=

ol
% 9l

=

T
=
=

Qs

ol
=

51Xk

82 7|3



Ay =82 TIES FHly TSC TL B

‘o132 {oliele
= o8 < Sh loFRIs ShvlloG20~02'0 012 A3H/A34
‘B 1oRE %876 STlos TIRT %8'¢6 T2 ln SXdle

To(prepuels POBIZEER S/0 > ON/'AHH Rieliv E

I lrslc foleBiy 2620 > A34/*AT4 (9102 AdOO I Wl
2 SRR BSTRIS {drR Ws IYZRR2ZiiiE ER
B3R foleha iR ast fo [3=i2 10 oy [=vksly ialy
=11 =felviz FEiv [0Fldie ETR 1aRielor Slvlr
Il To2lc mgﬁ Shvlbfehlzs foleT R 225 Zl¢

118 < BE1y bofelk

Y
o lo 12

1 =620 > 9A34/'A34 Wi 20 > OAd/'A3d ‘I lo
2 ey Elvlrsic

B8y 85 220 > OM/AFH B

Bhe ®iz -
ZlcRizloRIcES A 281

A3H/A3A T
[keHa
(59734 2Ha oOAd Il 821

.of._n_

2 {ofelo tofé < Eh {cirR FEls SRR EoMd
19734 Shvlolxi? ifslo 1¢aR Flosle hkeT 12
Wielok ElvlnTlc To2lc E%EL Thvlolzhles to

e SE5RE Zc Blvi8 S4B 12 ToFh Sideig

Z|cRiztoR

145

la=1- 128

9AI/IATH OV H

e Shv

P Sy

faie fo
kelviz=2ia Exly 2 1221 Tools + BT lblvis + fo
1212 {olieRE ElS

= bR {2Elx Eviz 400 ZoRRRIZ Emﬂm =

k2 =132 {oleElx _xm+ 1 20400 WE&ER RS

13 kehfah 2R 72 216 iod Ivic 2o Thvlo
[EZ=] +m_x__o iomia _A.,u\ﬂ_n_ ‘TlokrfEs sk TR e

‘Ivtord Tlylz ielo bizR _KR fato SHygReia -
.ﬁ_%q_vmmF 32adoo ‘T8 Tlvi¢ holvS

213
ZER I6FI0 Ixicz 102R]y 37 RictoE {43 BT

oS
VS
Gizi®

_

ove JIGISTH (372 ERly foisicFE [00d00 Iv =iy
(dVdD ‘aunssaid Aemure ansod w:o:czcoov_nmmmr_x (4
lolyf2 22252 ET&ER~-0d0D ', 4, oS B2 181
2 ERly Bf3 el E [olviz Ad00 2T hhrlr
.N:, 121212 lofviR RRT RSl ___uwmwn_ feis =
[0 ‘g, F0l0F Sl TEETRNTR {40 i2F 105 Tlvhom
[0 61§ Helm b2’ 512 'lnle Tielo=sSEe S5k
+(0d00 E&R =R 028 &k~vlr Iilolyiz adoD
‘sofdiom SElyss 8¥IA T
=I5 T e MRt %St ioFf SERE he
Stk 1loRR SERS [02RITiEevIor TST
v 2 s SRl [0SR divEir S22 EhAvl -
.g;u_o k2@ Zok =2 s
‘tololyE {22 Sho SHelkk B

o=

kellofxi2 adoO -

|I.
O_u

adoo hE&R

cRRS X

¢6

oln
[

olo
EE]

TR

E18102

Fi+0e







copD TIEXIH 2018 7H%Y

ISBN: 979-11-953666-9-9 93510

2 42018 2¥ 8Y

ER ] AR s

By 4/ A3

YR eE /YIS / dEE / HAY /AR /1 EARE /2B /8
dEid / dalqt /el /LS /elEe / 28/ BER /Y
StSO0h/ ST/ 9ag /el /9 / Hellg / 2ElE /
S/ der/HMEE /Y9 /285 / G / RESt/ &
O[MY / OI&& / OlAMS / Ol Y+t / OIRI™ / O|RI= / 0|7‘|2H0|
Y&/ glot/ FAol / 2UF / 2T/ 25l= / &=V /1 &

Yrfld YA /Yl / SYA / ANFE /HAY /LS /o
7S/ RET/ RET/0IFF /U /P /HUR /Y

U 55753

MEEHA| M2 U2 58 1015 6055
(MzZS, MZOLEZ|O])

E-mail: katrd@lungkorea.org

1o
0z
_>|‘|_'
o

o ol
am iy
E J°="

2 - CHEtEs & §§7|§+§|
el) 02-575-3825, Fax) 02-572-6683

—

-

oho oN' ol 2 oY 1O
ue For 9 oX Mo 2




20187118

HIWS/R2

“ 351

97791195"366699
ISBN 979-11-953666-9-9



	00_본문외
	01_단원1
	02_단원2
	03_단원3
	04_단원4
	05_단원5
	06_지침개정과정
	07_pico및근거표
	08_부록
	09_용어정리
	10.변경표(합체)
	99_판권



