Pulmonary Di

e

ctiv

truc

S
S

iE)
o

Q
c

TI\
=
(&)

to:

ol
=

J

o471 |

IAM

od




COPD Zl=2]

2014 744

)

ud
FY !

T=7kA

of]

__o_|

24
(=}

F
2222 7






e

COPD XIZXI%] 2014 7H
(29

rg
rde
3
18
ol

g9, gst, A, 7|1
TH2, 21tk 9 Eot

m o
e e
H W
n re
Q ok
O >
lo —
A
(@)
o
lw)
2
Hu

ra
rdo
(O]
N
o
e
lw)
1o
on o
re
X
rlok






COPD ZI=X|A 2014 7H(22s)

o = ©
el ol Hsth flol 7|1
+ HoJ: COPDE H|7leimol 7|3Hste SHo= sf= HEatozA HHE0| ofst 7|9} HAZ tAo= ol
SHASICY,

COPDE & MAXc=

=

ofs: ST AILE0| 02 52 DHOS NS ABIYNE BES Fot. Sl
Chet =20 SX QT 9lont ol DS oisf A% Sk Ao ofaict,

2I01: COPDE 91, Aol 7|29, ABIINA| Met, SE7/24% S oleolxie R, ofg, A, Tl nelst
S, HET S AFORDI MBS AZsio] LB
JIH: HEEOR HAY ThH7|B)H A7|=Ra0| LA o2 I8 JIFHs| HYEo=M SERR

COPDO| ExIxo| ZAk0| LIEPCH

o1 oo

- COPDE O3t Z9E 404 ofale] Moloj &0t S
BINHOR Seksts Z9oltt

2IgieIxtof &8 Mol

2lopiy BER, JI,

- COPDE ZIEsP| 2fshA mg=tEdol 223,
- COPD A|2E 2laff HY|s, s E Y Aslzig Gotsict o] Yotof mat COPDEIALE 7t L, Clte &
=FEICH
- COPD &txh= al8aasl 2033, 225 % He 52| EfAE S| S8 oj$5 20[7] h=0| oS0
CHEE HAE SRsict.
- 52522 H4 9 COPDe| EXg g Holz 425 X|FsEict
- COPD &xlE2=
FEV1 (% S&0SX) XIHol ot 5hsl 4
2L U HE2
ojo () AlE o5} >1
60%
0l 4 ot Lt ~
| n (Lh 0~ WRC 28t 5232 ME} “BR|Z 22 1f 2
0] A SHHECE MAS| ZAL, Ko £

mMRC 0~1 mMRC = 2 2 Z0E =0| A HF0 -.-|010|: sicho|ct,
CAT <10 CAT =10 MMRC E2 21Z T 2-4, CAT 22 20% 72|
Z 4 (MMRC S = CAT &) 2-28%,

l (MY r—~ov XM OTOo N

I
(=



Ct

—_

2

Cl 2t Al COPD #| &

- kY Al COPD2| 2= CHAIXIZ

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

60% pred. or

> 2 exacerbation/year

mMRC 0~1 or mMRC = 2 or or history of AE COPD*
CAT <10 (9t=2) CAT =10 (Lt=2) related admission (Ct)

Short-acting beta2-agnoist as required

Short-acting beta2-

First choice agnoist as required

LAMA or LABA" 24 A2t LABA or
ICS/LABA or LABA + LAMA

LAMA or

Exacerbation or
mMRC > 2

Add on therapy LAMA + LABA"

LAMA + 24 A| 2t

*AE COPD: Acute exacerbation of COPD,

2417} LABA E3}

TFEV, <50% MAIOIEA|, DHY7|ZR|Q, ofslsaio] Qs ERZ,

LABA: Long Acting Bronchodilator, LAMA: Long Acting Muscarinic antagonist,

Sk EAE Sd ZEE S5 SUSRYVIRREEME MERUENTE S dudE
o

c
er
o
A
ok
o
>
I
0x
00k
1T
i)
X
kR
rir
ok
L

RIS AER2 XL BRI (S Q124 AR S A HIEH OSSR

o

) = o =}
(CIZ 8% EARSHYBRN EE E01 UNVRISHHER2 SEH, LABALAVA 2
Hsict

(CHZ BR0IN A J1EE RIS HYsts BOIE 24 Ask2 ZHE mMRC 28
Rissis 22 #ro] Z4 T ofR9 NS WA K9S BHRIN 7129 off K2
U ERIR|SASIZRIN oL SRR SAHIER R BN (ELIAAR XIS AR SN ES)S
S8R0 EUNSHYBINS FH5101 XE & UHRATE: WS, AIYE: U,

- PDE4AY4HM|N|= FEV;0] X4t 0| =X|2] 50% O|2to|1 2
Fo5t0] MY + UNDAHRE: 53, ADYE: L

-

LABA

Exacerbation or L ICS/LABA + LAMA

mMRC 2 2 PDE4 inhibitor*

2a).

2SS MLBITHS
ICS/LABA E8trIE

olyel &0l
Wststo] xlwe &

815171Lt, ICS/LABA

2HYT 2R Gt el 0] s SXfolA LR} MEH|of

l (M) Mo XM OTO N

&
I

COPDe| &/4d%ts}

COPDS| Zofst= COPD ghilol 7|2 8ol $57I540] the-tj2io] HSHSIS Holy
Zes YE2 323 st Aeoltt
SHOUBHE of2f WOl Off WA & gloLt JKY 3 Hel2 Jl=eolct




- SAOISIO] ABXIBE IR, AH2OIS, SAM ALBST 4Bl olIft FAS SHATID ota|2t
83 MU 2 & Ut

- ZHolet WS FIsiol SEMEAIR, Bel, CIUTZT FANel o Foto| AWEIC)

- 73 Y BF XY HB3t0] BNES DSHUS A2 TN AR + ot

COPD2} S4H3H

- COPD &xk= ool &
- COPD EHxjoi|A| S e
e SRt SUSHA stofof Bt

o

e = A
= = T A
° -

2o

WZSIAS o =|f, SIS0 Cfst X2 COPD7}

- 4@BIES COPD #xj0 T2 SHMOR, J1Y 2511 Jk Bt
- BCIBE S25E £8 SHNHOR, 55 Nio| X|eislof AAMENet of0) fsS oAl
-T2 COPD EHxiof2| Blfs| AlstD, A5 COPD Exio] 7ha E8t Akgiololct.

l (MY r—~ov XM OTOo N

I
@



T
,mo
-
N
4] —
oy W 3o ~ o~ o T &
BE X5 D«/Mﬁﬂﬁ)o‘_ —~ ~ Ho o
BN ® ~ Mmoo om R = & _ —~ ®
o = om X o KO ;o H ‘WxﬂoT_oT_)J..C = = o o
R _ mn xRS SEEED LY -
PEUTE DD F oW T W o o %o N of H xB < E oo i~ W ozn o A
PRtz R PR EE TS IS SO S P
ol Qﬂ w I~ ~o o Lo I- X D%.u.ﬂo ‘\Il/ﬂﬁlldwa‘l
T ERE DT - A R S-S oo el I e
x = = = FOLEINCI:: SN I N
e EPEr R @Mﬁ@wwﬂﬂwwwﬂommwmmmmmmﬂzf,A%
PEBTETEX e z %74@.1;@@3A,_E_ﬁmruan,ﬂﬂﬂwuauidmucmwumuw
TERLY M ® H<u<uaa@@aa@@@@@g%@%y%@ﬁ%
PBEA B T %%mﬁwwﬁo@@@%_%%%miﬁooqf(<<<<<<
W o o ﬂﬁ;uu;m_muouéaﬁﬁoi%oawmfmmﬁﬁ%wﬁ%
CR R R g S R
0O 0O 0
i _
8r s
o' s \m %
~a =P = A
X ol mmo £ G
5 @ Fidszs  §_ S 2.7 22
0 oF AN s mm O N FO HO ~
<0 KO m.wkodﬂ@MoiﬂﬁL VWM .rl‘.h_./nmﬁ,mo% T o = oy ofy = ol
K = ESTLXTEFhcx =G B J o o 5 T T @ @RI
X o op <R = = = ~ X E E T P o
~ R T g R e L L T Fo F B
~ R OEETEBREE .mé%izaw%%%w%WH%%%%%%%%W%A g
O < SHTIEETRRED SLEETZ WE o @ T PP g oD
< W mEENEEETR . E T ErEIEZEIECEISEERETS i
~ - ._7UEH7AE0 o o] = = T B o0 Fo 5o = T T =
K HEETTEILE %7%Hd‘_ﬁﬁﬁoimgrmrﬁ%%.{%ﬁﬁuﬁL;ﬁ%xoqu
o ETEELTEHENT %wm<<<<<<@@@%@@ﬂ%@ﬁouﬁ%mtﬁﬁ
o FEELTERHY GEiffRRiBlERR®T it
- _ IR BB X - - -
& HETTT T W aﬁmowmmmmmwmwmuwﬂ@ﬂw%%%mwmw%a%%mﬁﬁ
|9 7777n7u7uufm_.mﬁmﬁmﬁm_.ﬂ_.ﬂlﬂ%momﬁ_ﬂAodo
oF o o



~

oA (Rhejzh) 2 Ay

1)

ES
gt

]

& (e By

1] (o]3fofch

[e)

[e]

AARE (A Aeokhy )

o|x1z} (o]s}ot
A (A Al EEA )

e
5]

Chapter & 211 24zt 4 mjoj2|H

Ho
o

-

~d

]

OLHA| COPD 2I&

iof
ol

ro

F

COPD

__ot
U
1

Ho

b

COPD

TAIE)
TAIE)

Jo:



thehas 5l 55718t5)7} 2008130l Algh A= dej bl ejshd $-2juet 404 o) 1l
COPD frHE°] 13%= w7 AN, T3 A=l st COPD= -2yt 100 2
PRl T shtdust. AAEAZIFHWHOE & AlAIA o2 COPD #HE % APgE°] 571
Aoz Hstal glor ol A AAIZeg Hefsljor & vlHdA/d st Fgk T COPDE AdAsto]

Py, 2108 3 A9e Ame] Fa4e E

thebds) 9 3F7Iekels 1 Eet 53] == COPD IBAIRE A vt syt v
COPD ZIZAIR 2014 7H7g2tdelli= thehas) 3l 5573t et ofu=} thevl duizhejrtal,
BRI B 3 F7] F3)7E 3 efetsis it tishEd 3571 et of
Yzt Wepzide] A, RIS of2] BAg diErhkee] o7dst Il St
W= wgE AEARe g | A v 5 @A A

COPD HEA3 2014 7Wg=dell Fofstal o HAWEES] Fate] A= XL 4
7RSS AT I A dE ERIEAR TR AR A Ees =Y

NEA NAE J8AFo] M COPD S g3 E AALEE] 2 ©8o] &7]
LI =Y




thatds) 2 sF718ks]olME 20124 39 ofgjito] Fefsted 7l
=

a3
COPD ZBAPS L33 v iyt ool A 2d7ke] A2 A7

W CoPD FEAH 2014 ARHE WA Sk

ol 7N Aelol tigas @ £F715H8), AGRAIAIIL, T el o8],
‘ WY PPARAYAE $HT F U

SFU

olefet AAe) Wk
B opje a2
Ao AZEL,

AAR AN LT fJte] oA T4 diEEd Bl 5571843 COPD s AR 7191 ¢3]
FAE AT oA o ARHEA Hos A=Y,




e Fo T I
?_I‘%OHAI- ......................................................................................................................................................................... VI
D-lE_IDE|' .......................................................................................................................................................................... Xii
CEQIT . O ABE QIOI T oo 1
[ COPDE| ZIOY@F FHRE cvevrrremvvresssmeerssssiisssssiies i e 3

I, COPDE] SIBE --evvrrrrserierrresssisiesrs s s 4

NI, Z13HEPAH Q1 RIBHOJ| ZHOISHS QIR vt 6

IV, EHE|, BHEH QI BEAHB] oo oo 8
L= A T - 15
LD e 1 17

TR =TI O 21

. 44 Y COPD2| E53 == (Asthma COPD Overlap Syndrome - ACOS) ---woroeo- 25

IV, ZEEIZITE oo o 29

L O vt 63
1, QDI T AL - ovversierrisiee e 63
1, B O i 64
IV, Z2AF TE RITE e e 64
V. ZHBRITE oo e e 64



VI, ZZE T D QIRIO| J|Z orvvrrsierssissssissss s s 64
VI, QESER| B oeeeeereereesmssssssssss st et 66
VIl S e R R Bt s s s 66
IX. BT ZZITERE oo e 68

X, Of| B o 69
0] DX T - 75
[, ATBITERIBE oo 77

[, CHARRZ I T B i 79

I, QAL G ELRIBE oo e 80

L e SO 80

VB ORI R i e e 81

VI ]11|ol- .............................................................................................................................................................. 82
VL ZEGRIBE oo 82
VL 7 BERIEERES oo R s 82

R RE THZ DD oo 87
[, R ZIO] EHQIQF B2 wrvvvvvrreererseessssssessssesesesessssssssssesssssssssssssss1s 89

[ ZHEEQ] QA ZHAT oo 89

TR LT 000000000000 SRS 91

IV RJRE FHS QIR oo i 91

B 131
I T EERE S B e s 133

1. FVCO| THBE FEVEQ] THAM| - eeveeerersssssseeresseeriesisiesncseceseees s 140

NI, COPD=6 AFRHIEH oo e 141

V. COPD RIER|Z] AIBH oo 141
V== 1 b T T 142

VI. COPD 2|2 2|(MDI: Metered Dose Inhaler, DPI: Dry Powder Inhaler) - 144

VII, EQUA| AFRE W ELE s s 149
=X S 159

2014 H RIRID} 2012 RRIQ] REO|Z oo 164



COPDE Szt $E : gz}, sk, CoPDel e 2
QAET} WS- o}A] 1 Az, CoPDol Tig EHHe A=
Ho] 2 shglslo] el Az }ngzav 314 ZIT e A A% A7

3] 7§ dsioF gyt & CopD g AIR 0] o3 48 /W skl =&el 718 71y,

At 20059 RS 2 275k 3] ool Fefste] COPD A3
AR 9ol AstFUT:. 1 F9t COPDE] ZIet gl X5l thet 77k Beo] =L, of <
EWE A8 @M &8 5 e A7 SHEAFU. ool thaas 3l 5571513 oA
= QOPD XEeARS A X5 @Ak de] &8 5 I 2012'd o 7WshA HAsUH.
ol 20144 7HHS A 2t FUHE 8-S FUFUTH

2 T #
-

ol 717 2ol s 5l sF7IskeERt ohuz} gzl el oAt o 3je} A E AL
H7HAE o] Fofste] dielM copD S5 Hashs AEEA AAAR] =go] He AR
L wE Al 285195 2 X21e 24 COPD IEA]F A¢l GOLD (Global Initiative for
Chronic Obstructive Lung Disease)9] 8 W85 RFFat U o] & 7Y 59838 A2 A=
Shg Meshs 7202 /IS ot SEE 245t clekeg $ Wistkel Az ok
& 2990k QT ok 1 5e $HE Fie AT el A% AU,  ARe
o= AUE FuskE) o Wl o Seleh 97 AE welse] AR LD
2746l Yztetel AAEeIT eI

£ 718 AHe] COPD #2kE zlgsh= RN Bo] &8H71E W= vyt




I. COPD2| A2} 712t

Il. COPD2| st

ol
J
o

ol

=
1o






23

- Y9l: COPDE H|7t9Ael 7IRHMEtE SESR sl HIERA DtYHS| et 7|29t HaE Sao2 Qls)
Srysict,
- sk COPDE M MAIZeZ FYED AUE0| 02 =2 ZEC2M A2E AlE A RES FOf. AR
CHet 20| EX| 21 Uen oIt 12 Qlof A% SIig A== of
. _?__jo|- COPDE |<=>|O|_1, AILHQ_l |:H7| 1 Al.gl 7:![“7(1 ALE] H
HAE S SFRTL 42 2ES0] L)
71 WS HAE oiu|(w|E)n 27| =EE0| s 0|2 ol 7|RHMEo| TME = 2522t COPDY
Sl Sao| HEtT,

o
Solxiol SR, o, A, IS RIS

kA w4 ¥ A EH Chronic Obstructive Pulmonary Disease, COPD)2 tha3} o] A& 4= g}

“wlrleldel JlRARRe SA0g s AdBoRA B AT oJF slweh Aa eor ) W,
g Al 1 Fad 4 P 911 e, A 9.9, 24 ol S A S ek e Ed
Ato1] gl 417k A15] A1 % D] WA A TSR el A5 stk 40 kbl
A% sk A elel ws) Sukago] E5el CoPDe] FFES} ool L HAHIY 11).”

CoPDe] 542 vI7IH4 7| FAIg2 4717kl AA dnt, 7R Ak Av|=ddk #1444 g2(F71%5)7t

BgHoR Agate] 1Irk. 2ol WYAZ] AW V) Ahlsh B F2H Wsb A 27157k FobAA
A, 3 27 99 Bgdzo e <la
ya

o =
e Fo
AA o

il

o2 ols) WAER=] 7k W 2ol AE HA ols) vEsh 27)we] 7ol

BolAL 2] WAEo] 2aso] 37 A] A5} FobAAt el oA S Aol WG, A%
ol et # A FhaE gl o] FHHEX|T Sxjel| we} A7 =Agke] 8 o)) Z-$(chronic bronchitis predom-
inant type)®= YL HAA F37Ql H7|Fo] FH o)l H-$(emphysema predominant type)®= AT},

1 %52k iEolt YH7IRAISo] COPDE HhESH: 012 ol 2] Stk Sk o] T gofi= 247} 25t
= EE QHoR HolE §o2A COPDY| 54 F ARuRe s

A7 Vgolt AR kel H40) el doR £ EAYe) S Aol gl siet
BT COPD #7421 R ohth. SHFEAM spirometry) A oA WlaH 47 o)& Pk A@Ao]
Fold Z1FAIRE Zgeke vl glold el wolch,

o= JIcHRs,
=21
]

JISHEt

2! 1-1. COPDOl|M 7|FH|EH WM 7|1,

- looA

- Iot1e

- oo

AN



coPDE A AAAeE e §HEN ARES ehls Ao A5 AxA Bl Ak ~7+a1 S},
COPDS] §H8E, AFEE, olghae Flulct tham & 7} Uil ekl 2o/l ol copDe] HHES FA8
3} ARl AR YA Aol YekEs] FAReNE g7] 9, AP wF, volox e ol

o
Al 37 eYw Fad Aoy,
COPDE| FH8-E 41 Wl 24 F7hslo] Siek. ol A&sRe COPD 91gelAel Tk et 2 AAHS 2T

sestol] ofgt Ao B oleldt A A4E Ao HIR, sl AL COPDe] el sl o3t
7lEs) o Aae] wshs copbel | Wwls} w2 Aol wel

WHOo| Wh2d 2007 71302 A AAFoR ok 29 HvkHE(210 million)o] COPDY)| A#-S Aoz A ),
COPDE] §HEe Ao} #-45H COPD Aet7|Zo] wla} 7} ez @e 2jo]2 Holx gAg GOLD 7129
FEV/FVC< 0,75 o|-&3te] ZAkeH Od?ﬁaﬂﬁtﬂl w}Eﬂi Aoz 10%e] FHES Kol 9ok oA=HE COPD
2 2k Hke Ho) oLL_xl%— 5s o 78 SWES Hol=d thEEe] Urtea] AolelTte] 6% njuko 2
AT IR, AGFEAel o3t %Bé%ﬂr XJ HEe A o] B atolE Hole 21 COPD7F AAAIH o=
S AgET glon AEE vtk 2g ofwgitt,

B OR COPDE FHARY A7 FAtlx who] WAgahH 404 ol de] qlTtellr, Zejar Eidelx] o del nls)
o] whFT?, 7] Fdell olsf WYEIAIT BOLD 7ol oJahwl Fetahx] 92 Algte] 3~ 1%l % COPDY]
Oli‘rﬂfﬁ Q¥ dwleila copp %%‘—E':r-% AFgE PLATINO 3ol oJahd" coPD] FHEL A%o] Z7l3rs

F23] 271t 604 ool 71 B PEES Holw ik, FHES Il wet 7.8%elA 197U e x}ole
HO]“' k. EhRelM = F At OPD7} o] B YFolAR= 654 oake] 1, A, AXE, 37
== dA SR

At o g FAdt AHo] 70~80% HEe] COPDZ} HAahH vbmA] F¢iz ded=o] S| &2 el o)
20~ 3007} HAyEict,

&79] COPD 882 2008 FRIZ1F4Y ZAtel] w404 o) 01?4 13,4967} GOLD 7)2FEV,/FVC<0,7)

°f ‘E}* COPD Fzfolm FAd 19.4%, o34 7.9%<] §HES Holx e}, o]F 94%7} GOLD 7] 17]9} 27]¢]
v 52 CoPDYLE. 20093 3= AZEFANE7II Also] o8l % 192,496T0] COPDE X E¥L 9Jglom
A %‘—8— 69,34, 015 FAo] 63.1%Z AEFICH?,

rf_
w _Lz

k:

QOPDS] 01882 COPDE I3l oAt 332k& WiEshs A, = delehs 21 St 7ok €k oldge
APFEHT) F817] oEHa o} &R 2178 kst Alar) BAE AYE Uo7} BelASE Zlels AL B m#]_l;}%,lo,b
COPD2| o]gg-o AE@Ae ZTFAAZS G T COPDe} B Ho] T o]ghe)= v dgte] o kS e
o} ol& EWhEshe fhate] ol S mAH COPD ARE ofHA stk o] A ARl s o]
COPDe| o]gt=]o] glom A AW F 12915 RSkl Ut

Skl A9 2008 ZR A7 JoEzA oA COPDE 3HlH 353 = oJAlZHE] COPDRE ZThIQE ZHo|



AN AR 9%8(2.4%) 9 AA] 243kaL 872, 1%0)Rko] A 55 W Ho] it ARA SR F=e] COPD| i

& 7o) At Az} 54 g ek A ¢ 5 aa

COPD ZIeho] ¥ Al WA edar glom AARET wje- v ek, X531 917] whitel] COPD AFdE-2
ARG G BaEs ot coPD7F F AP Yol e Bpatar o]24Hq) Apggle 2 ke A et
A= Bt A o]gfdt A= E8laL COPDE tie] vetollr] wilg- 523k APglo|tt. Global Burden
of Disease Studye]l <&} ZA|AIA 22 COPDE 1990 APELI2] 69195 20200 ¢li= 3917} & Zlojekarl o &3}
glor 20300l APEQl 4915 2R Ao dlEstar QLY. ol2fet ApEe] The £ ol S, Algw
Sto|u} Zrdddsko = Qlgk Abde] 7hA, 1 QlFte] 7 wiEel AR Heltk, WHOe| &J3hH 20054 3007
oo] COPDE APL3I=Hl ol= A AFgARe] swE AHAlshe 210241 CoPDell ofgk AP & A2] 90wt HAzl=
o] ol Zjolla] whAgEITy wl=te] A9 AR APEUQ & 3910]m 20084 141,000%0] COPDR APgatsict’. die]
785 APgEQl 109]0] AR COPDE @il Sl =RII77} Solubal Q7] wiieel ¢k g t% 718 Zlog Helrt,

20109 $-ejuet A7 Aol oJsba’ copDoll J3h Apte AW =S J)Fo R 2ARE 7S 2000d%0] At
2,1209, &} 1,200%, §A| 3,329180] APgatlom, 201030l WA} 3,52607, o7} 1,476W, A 5,002780] Aldst
et 20109 RHgeh7|edgto] Al AP T 791E AR len] Eal 44735, oAk 2,6197, B 7,092v0]
AgERE Alo® BaEal gl o] 285 COPDE 13k Algo] Z7sl=tl 804l ol dolr: Al Apd<iel
Z 592 2AAska glow 108k ¥ B 3,7320] ApgEe

&

]

N

oL

1) Z4|1A 28

COPDZE Q3| - ARS| A2 Fgto] ¥pAysic), f-2luele] 74 20106 137 Apse] 23 2,840
o9 A=r} COPD XEE 918t 27 zHgos AEHor AUl oJ5HE-2 20009 IR IAMNIETY A=
o ofabdl of 323kl Gaby H FA3] Skt Qo fHe] A9 AA o7 olite] cwt £F7] gkl
oJsl AZsed] o]F copDal oJak AZo] 56% (38%2Y)E AR, =] ¢ COPDR ¢lgk A Hg-L
20108 4999 @eiglon] el o= AuE wid 2059 2elo] gels Ao HrHEn. FAdetsrh FAl coPD
B J2HlE F 7bg 2 HES AR

COPDe] TF=e} o7 vl A A% AP =t copDe] $55rF 71 ol AaxE
5ol desp Heg o8 wgw ks Hot

NE=/g=olAE COPDR QI 23 98 Hl§ AFHTR= 237 g ArHdel J3g = 1HgHlée] d
93} o5 Uelerls B gto] 30 COPD At thal] 47149 £8-S F4] $817] whzel] COPD 342
EHo} Folof iz ARt Aol FAKE = g Hok. 1 Ado] Ad F83F w71 ARlo|m g COPDE I3t
HuEL o5 F7h Al vl v ok w)Hih

2) Ate|d 2e
Ao o3 A18)H 28 Yehlls AEEs dubz o For A YZ=U(Disability-Adjusted Life Year, DALYs)S
ARgaReeY Al ofdt 2 g Aoz 913k o] e om)gith

1990'd COPD= A AAIZ 2 1237 DALYs =49] dlolglont 2030idell= 7] SagdQle] 2 Aew odd

- looA

- Iot1e

- oo

AN



¥, Seuele] A9 coPDel| 9J8F DALYsE 20024 108+ ¥ & 27002 109] 921}t 2007 dol= 108+ ¥ & 55080
2 7912 £97F 220 5d et F43 35S Bt Sedele] $98 wEY ugsE 7Kt uf od FAle
FoE% A&E ZoF HRY,

7

COPD g8olxtz 713 Za3lw & 487 A

AV AAA 5, W71 det 557
vk RN A S e
A e J7fele] Aglel thgk 7Ado] T, oieliel £l 7o) Ak 2g w Al Y]
whgol HeksiA) el & 9ok ol 59, 2o A= 711 Algs 2F ol oDl sl gt F9
o[} §7372) $13IA =Fo] JRInic} the, AMEo] mebE ThE 4 ol7] whzolth, $IFIAe] B Ee ARk
78101@4%, = TRA4E Hold Aoltk, AFAAA S5 7 48T BAdE Aoke] BRAHRZh
o)

2 Folrt, olefell AP Exloldt s, 7] o9, e
A Tol TG 1-1). o] v AR Qlall, wlF Aol =

n}i ™

n
gu,_
IS
).

T

E % .

Teid, A7 SlgelAel ig AT iR whEE ol ol lolw, sk el FS F 5 e
W 8 EA AT VIR U S 0 gk oleid 18R 57 ke o) #

5 ",

Al & el

xE Gk "%E AgZo] A9 P Aoz g4 ey, 5‘]1_ —crfﬂli.u_‘ﬂ E]OW %(38 ‘Jr°l°ﬂ Ll
COPD #zlellx= olefst AS o4l & Harl it

213k COPD gte] ZRIE | theh ATolrl”, 7152 912'5} gt %“3 Agdol glom olzgh AR FHH<l
"J?@Jr AR AT A DAl A IS v S 9L . A BalolAE shue] frdat oo m
T )5 et #EAo] gl & 9lom” H genome wide association FTEINE A3 WHAT BHEYE
F-ZAHalpha nicotinic acetylcholine receptor Ak} hedge-hog interacting protein gene 5)& H i}, I2L,
o8] 7t A BAT W, 1% % o} Sol ek A2 RgaA) Sk 97k Qlob olel et 37 )
Pag ol

E 11, COPDe| 2[&QIx}

&% olxf ol elxf

SR} o= Soj=z

o - B0l

e - =i g2} Heg
o AR - A 9l | @
= Al BRI 4=

2HYY 2R S
s=7| 49




=e e gl 7HEER glon, $Ejuet AT Yol gdelzte shvke dEA ok, g
2733 w37l COPD WS fdsleAls EETsit)

Seuete] e w2 COPD FHES o Bt YAdollA o Zom, 2008 F1773 3 Ak m=d §98
< BT Follw WAl COPD st =9, o] AL AEdA)e] shte] 93oIrte 2hgE 22
ok e, H2 Azl d copD 80l 7o) fARIEE”, Aol mhE coPD MM Ajole] 19lo g AJu
w2 FAgo] 2o, el whe 7w I T Aol mis whe] 2 Al ik o] 2o So
153 ek, wele] dakel] thigk o= R oido] o] Foksk Ao AR wuEm gipY, o]efsk coPD
AR ZA 2] Jole} o] WEsl Q3o tisiME FF F7F A7t dasi

i

2
>

7 Aol JFE T A B CoPD 24 S B F k. diE 4, 24X s Adllel Hle
) FEVig AR ko] ARaAE Bola”, 4R Aol ofd Ae] 587) ol sl Hake niivka

B,

T2 A o2 7P E5F Aol Flake 587 S0l U] Estn, oRE FEV, A AE% T Aletal,
APEEE BIE Al vl = gl FRetelz, AwkEel gl Ad, vlejsht §)oll Awgle] #HR Hhj
AFL 25 JPIAE Fg3, 1 FAE 587] T4 COPDE 2ed 5 AT, YAl F FAw ot

7 gt meAlel S Fof HotellAl fFAE 2 & i

)
bal
Q

ox

Hr
gl

B

l?g
g'y

o
M

=2
A =F BAS(HI)E, T, s8Ed, 7kt vl )% Y3tk 29)20] SAPAIDIA 3 E AT
(18~ 62A, 4,2678) oM F5=olde] CoPD7} o]t AYPHeE: Amel #elo] Jis HolFrh H Hato|
ofab ()= NHANES I AR 30~ 7541, oF 10,00018) 2ol 2Fed7d3} #s copDe A $-4} 2 °F 19.2%
o o]2#a1, HlFAA} COPD FolME 31.1%2 2AJaFIE”, ol2lgh Aok, 10~200 COPD Eajoln] 557] Z73¢]
Y H7)1% Ast 297 =29 B3 Qlths | E5-8t3](American Thoracic Society) BaLe}l H]<=slt), 2kede] fraf
$7o] # 2AYA e Ao 9o Bad Hu] xdoly} fe] Hunt ¢ HE& Aot}

3) 24l 2| th7| 2F
i, FE uEE, e 55 aeu dE @ko R ARgRlE A AW 3] L9do] wAE ol A
a

37] 99w copD] Fa3t YR Zge & Uk, oF 30009 AA| AT} o]t H2E ol Ag
52 ), W 2 7Py ouxgoR o8t ok, JvER, AAAH R %o oy} H Wk et 913
wZEo] 9= Aol 2l e 3] 09 BAET Al oodake 2 S k. AEA} el
2o A Az B o3t 7] 0L Al AT ZHE £ oltP Y, dehd, o]9le] T e ¢ ¢Jo] COPDE
do7lex] WakslA gt 29 Bdof s Tzt B ol =EE uje} e oz A7 eHEHYS u o

- looA

- Iot1e

- oo

AN



e VA=A Sol tfEE ek deld v gl
5. AL ZAIA 42

HlEe COPDe] SRR, ABIAAA So] Bes s s MRS ol el v A9l
ol 22lo] s]Agk wAlo] TolsiA 2 Qe A L, AL Fzo] A B7) 2.900] e =B A,
W% g, d, s AREEAE ofy BekelA et

&

6. M4 U 7| =2l

Aaje qoppel el 88 4 glok 2 sk el Felzh Jugle]l AT coPD A E
128 o =9kl = thE A71A Ao 2skake] oF 2006ellA] BI7FIAQl Z1EAIk FEals 72} whalsh
< BRI, JIEaIgE coPDe) Fe3 AIRIAR, VEdle A2 flolw EAE & QU a5 dw
g Zhaolw o] Aok’ frgol Al ATold FAe AR R F 39%, ZEHAde 1%l Fag
COPD Y3142 =Hg3siet.

F27) ARNE A7l asth el gk shgont, A ATE )% BilEo]
Astsh gl gtk HuHe Y, Ee wAIEAGS 71 Be FE corD B

F9 387] Azl A0] s 20~ 444 BA 4,636 o ANFE TEEATAF 1991~ 1993, 2%
1999~2002)9l)4] ofgl Alde] gk 2F7] #HE Ad3lo] Hole ul Al Akl 257 57 A el
7 e, COPD Aol mIXE JRke obx WEshA et

HIV mﬂ% ool ofat Wr)E Bae st 5 9, B coPD Exg afﬂo Az FelA glek viRol,
A8 2 copbe} ghdsfol & Zgholal, COPD #AolA &

IV EEERECER:E L

Hulelslo} Aok o 9F W 2Ak, ok §F Weow Q1% WA shale) B BT A|2gle] vl
7155} a7ls BaskE 2Ad 5 ek ol elsh Wske air tappings) IRAIGE et

G
o

1. ¥e|

COPDE 715, W3} 7 AN Welsh wshyl BAsil®, sle] 7t HejolA Hejo] ufe Bo] AFAZ

O -



ofst @34 Wslel, MEEe £t BT gl s lwe T2 Wb} wEt, A8 33t 4E5S
24 9 F2A sk MR, FAS FUF Folw olgie Mske A%En

HH A7leh e whdHEel = } of het =22 SF7A o FFukeo] WAT. BlFAR M= coPD7}
HAEHANE, Bl FAR oA o] Akl tigk 71 & dEA A Bk Aks 2EdAe TR as 5 o
713l o3t Ao s ‘35313}31 sk 2Rt 5 o]Follw Gk A&H=t, ol2d A&A ] ASHt

2ol A2 Tae el gk

1) M3t AEG A

A7 o] e F EEEC dsiA diAAEY S5k B2 ASAETE 2/9stE o] s EE (e hy-
drogen peroxide, 8-isoprostane 5)°] AAEC} COPD IAlE2] 57] 7k~ F5d, 718 32 &9 Yo|l& A8} B35
o] Z7helo] i, FASHEE 7250l ok, PSS ok A HAAR 2 BRI Nif2)
ZHam Qls) wgaln)”, o]2fdh AstAEdAE COPD Wo] Bolat}”

COPD Ao F71el0] gl TRl EAE oE] QEAEY 7= A AT ke, DPH“%%HE&E a1
47 AYzAe] Fo 48 %a}c%% shafstel 37158 st ok nlheide
27 93 A8L Yolshs FehiRelns: Alole] BitHe

2) ChE s EA U PEESEAC| £

3) HEHE

A w71 s 7 Fitel vlawsiy COPD $htel 7|wel d oM E AEEA TR S7HE 95s
et} olgl AZse 557 2 oA Est $7 dEiiEde BaEla 7w, ddd, dgde] 122 44
3= TS ke n)Hg”,

T

ol

9 B2
ofg] gofFsl GF5m7)E2E(chemotactic factors, proinflammatory cytokines, growth factors)2 ) ] GSHEE
S EY o, dFSS doA Heo F24 HIE it

5) COPDR} 24{2| AFHtZ2| 2}

T Ag 2T 370 dSeE LoTAN dEE dSAEe]
Aefeh Wst 57 3 ARl thdd ‘?}
A FEE Hon], st S

Fob deulede vzt ofd Aol
e:lo] A}’ 2}, I coPD Rl=

i

s FE FEV, #2R Hehal, #7]E] ofdt Hdd

- looA

- Iot1e

- oo

AN



1) 7|1&A|gt2t air trapping
A7Ime] A4S, S % VI HEE A PRV, T, FEVI/VC 4t 2] Q. 271% e 571
air trapping®] AP 02 HalA] A= AohES ol A7Ee F2 7k mek ool deo] QAR 7w
Bolgle wllaEe] &2 3714 air trapping¥He A¥Ado] et 3 I $-5Alell F718- A (inspiratory capacity,
108 FHAA7IM, 7153 77]-8=K(functional residual capaaty, FRO)S Z7HAEZA 8%, dynamic hyper-

inflation) 54 SHEW ofBlsh 5 ARS 2T F Utk ABFe £F 289 FHY G A
S GEPREAS BASA & e AHIRE 98 21YH vehd - o, £ s F00

Z1Hez AR e}

2 7)ol 2g3ke 71 BALEAE air vappingS F ALHS FAAATFL S &5 FHE TIAA
Z 5 9y

p) o ESmE |

COPD $HAjolA] 7hmdl Fofe A8 ZET} Fehald s Qo ict Fgho] MPsHyE 7k~ mihdofi= ofshe
o} B7)AsR= Ae ZedH2 13k 53U (work of breathing) 27}, 352 o]} Frpig oz ols) wiahy
£} fﬂrﬂﬁ——ﬁ(ventihtory drive) ;%ML:_ BEo] grt. ol I AR ottt : AFE xS HEdy

6‘]— 72

—

3) 71 o4 2|
Ao} Tzl ) At Rl 7122 doaith olAe WA BALIN 5AH0s ehhe S0l ol
REEA] Z1elel #e] Al 21 ofdth wHE, RE COPD Fajolr] Hol FEn|7l e AE o
A7 Fal B2 23k el Ve AFS X /‘1]_‘?_(goblet cell) 9] Z7}e} AebaAl(submucosal gland)
o SE Yo7l o]z QA A FZurt dofdtt, AN wipiEEES} Tl ahe A EHlE ST
31, )5 epidermal growth factor receptor (EGFR) BHJ312 EajA] 2h8-2 vfepin}”,

5) COPD %3t

257 3749 ks F= Altolu nlolglx Y, 9 &7 o =2 Toll oA ZeEn sl
o #chg 2 air trapping®] S71IAL 71FARI] TS olslE|e] TFEeto] AalizItt”, ] $7)/F BiYe)
obgle AkadFol A 4 o, A, ATAAAZ, T4 ARRF ol IHHAUS W= F4 AsE oA,

T4 ofsish wxe 34 BY £ 9ok

AEL FAS 59k, O]'O“Z*J_(Lachexu) =il

=]
’ (] = — =249
£ FUANERYITA, AR, FrhEE, U, By, WEERE % 995 Dol 1 B ol Bolg



10.

11.

12,

13.

14.

16.

17.
18.
19.

20.
21,

22,

23,

24.

. Lopez AD, Shibuya K, Rao C, et al. Chronic obstructive pulmonary disease: current burden and future projections.

Eur Respir J 2000;27:397-412,

. Mathers CD, Loncar D. Projections of global mortality and burden of disease from 2002 to 2030. PLoS Med 2006;3:

e442.

. Salvi SS, Barnes PJ. Chronic obstructive pulmonary disease in non-smokers. Lancet 2009;374:733-743.
. Maciewicz RA, Warburton D, Rennard SI. Can increased understanding of the role of lung development and aging

drive new advances in chronic obstructive pulmonary disease? Proc Am Thorac Soc 2009;6:614-617,

. Bousquet J, Kiley J, Bateman ED, et al. Prioritised research agenda for prevention and control of chronic respiratory

diseases. Eur Respir J 2010;36:995-1001,

. Halbert RJ, Natoli JL, Gano A, et al. Global burden of COPD: systematic review and meta-analysis. Eur Respir J

20006528:523-532,

. van den Boom G, van Schayck CP, van Mollen MP, et al. Active detection of chronic obstructive pulmonary disease

and asthma in the general population. Results and economic consequences of the DIMCA program, Am ] Respir
Crit Care Med 1998;158:1730-1738.

. Fukuchi Y, Nishimura M, Ichinose M, et al. COPD in Japan: the Nippon COPD Epidemiology study. Respirology

2004;9:458-405.

. Buist AS, McBurnie MA, Vollmer WM, et al. International variation in the prevalence of COPD (the BOLD Study):

a population-based prevalence study. Lancet 2007;370:741-750.

Menezes AMB, Perez-Padilla R, Jardim JRB, et al. Chronic obstructive pulmonary disease in five Latin American cities
(the PLATINO study): a prevalence study. Lancet 2005;366:1875-1881,

Yoo KH, Kim YS, Sheen SS, et al. Prevalence of chronic obstructive pulmonary disease in Korea: the fourth Korean
National Health and Nutrition Examination Survey, 2008, Respirology (Carlton, Vic,) 2011;16:659-665.

Kim C, et al, Health care use and economic burden of patients with diagnosedchronic obstructive pulmonary disease
in Korea, Int J Tuberc Lung Dis 2014;18:737-743.

Schirnhofer L, Lamprecht B, Vollmer WM, et al. COPD prevalence in Salzburg, Austria: results from the Burden of
Obstructive Lung Disease (BOLD) Study. Chest 2007;131:29-36.

Pefia VS, Miravitlles M, Gabriel R, et al. Geographic variations in prevalence and underdiagnosis of COPD: results
of the IBERPOC multicentre epidemiological study. Chest 2000;118:981-989.

. Talamo C, de Oca MM, Halbert R, et al. Diagnostic labeling of COPD in five Latin American cities, Chest

2007;131:60-67.

National Heart L, and Blood Institute, Morbidity and mortality chartbook on cardiovascular, lung and blood diseases.
Bethesda, Maryland: US deparment of Health and Human Services, Public Health Service, National Institutes of Health,
2009.

A, 20109 APFFARISA A o $AIE, 2011

Society ER. European Lung White Book: Huddersfield. European Respiratoy Society Journals, Ltd, 2003.

Murray CJ, Lopez AD. Alterative projections of mortality and disability by cause 1990-2020: Global Burden of Disease
Study. Lancet 1997;349:1498-1504.

Oh IH, Yoon §J, Kim EJ. The burden of disease in Korea, ] Korean Med Assoc 2011;54:646-652.

Lamprecht B, McBurnie MA, Vollmer WM, et al. COPD in never smokers: results from the population-based burden
of obstructive lung disease study. Chest 2011;139:752-763.

Eisner MD, Anthonisen N, Coultas D, et al. An official American Thoracic Society public policy statement: Novel
risk factors and the global burden of chronic obstructive pulmonary disease. Am ] Respir Crit Care Med
2010;182:693-718,

Celli BR, Halbert RJ, Nordyke RJ, Schau B. Airway obstruction in never smokers: results from the third National
Health and Nutrition Examination Survey. Am J Med 2005;118:1364-1372.

Behrendt CE. Mild and moderate-to-severe COPD in nonsmokers: distinct demographic profiles. Chest 2005;128:1239-
1244

. Stoller JK, Aboussouan LS, Alphal-antitrypsin deficiency. Lancet 2005;365:2225-2236.
26.

Kim CH, Yim JJ, Yoo CG, et al. Alpha-antitrypsin genotypes in Korean patients with chronic obstructive pulmonary
disease. Respirology 2005;10:223-228,

- looA

- 1ot 1Q

- e

AN



27.

28.

29.

30.

31.

32.

33.

34,

35.

30.

37.

38.

9.

40,

41.
42,

43,

45,

46,

47.

49,

50.

51.

Ko DH, Chang HE, Song SH, Yoon H, Park KU, Song J. Identification of compound heterozygous mutation in a
Korean patient with alpha 1-antitrypsin deficiency. Korean J Lab Med 2011;31:294-297.

McCloskey SC, Patel BD, Hinchliffe SJ, Reid ED, Wareham NJ, Lomas DA, Siblings of patients with severe chronic
obstructive pulmonary disease have a significant risk of airflow obstruction. Am ] Respir Crit Care Med
2001;164:1419-1424,

Hunninghake GM, Cho MH, Tesfaigzi Y, et al. MMP12, lung function, and COPD in high risk populations. N Engl
J Med 2009;361:2599-2608,

Castaldi PJ, Cho MH, Cohn M, et al. The COPD genetic association compendium:acomprehensive online database
of COPD genetic associations, Hum Mol Genet 2010;19:526-534

Wilk JB, Chen TH, Gottlieb DJ, et al. A genome-wide association study of pulmonary function measures in the
Framingham Heart Study. PLoS Genet 2009;5:€1000429

Pillai SG, Ge D, Zhu G, et al. A genome-wide association study in chronic obstructive pulmonary disease (COPD):
identification of two major susceptibility loci. PLoS Genet 2009;5:€1000421.

Repapi E, Sayers I, Wain LV, et al. Genome-wide association study identifies five loci associated with lung function,
Nat Genet 2010;42:36-44.

Kim DS, Kim YS, Jung KS, et al. Prevalence of chronic obstructive pulmonary disease in Korea: a population-based
spirometry survey, Am J Respir Crit Care Med 2003;172:842-847.

Mannino DM, Homa DM, Akinbami L], Ford ES, Redd SC. Chronic obstructive pulmonary disease surveillance--United
States, 1971-2000, MMWR Surveill Summ 2002;51:1-16,

Kim Y1, Schroeder J, Lynch D, et al. Gender differences of airway dimensions in anatomically matched sites on
CT in smokers, COPD 2011;8:285-292,

Sgrheim IC, Johannessen A, Gulsvik A, Bakke PS, Silverman EK, DeMeo DL, Gender differences in COPD: are women
more susceptible to smoking effects than men? Thorax 2010;65:480-485.

Lopez Varela MV, Montes de Oca M, Halbert RJ, et al. Sex-related differences in COPD in five Latin American cities:
the PLATINO study. Eur Respir J 2010;36:1034-1041.

Foreman MG, Zhang L, Murphy J, et al. Early-onset chronic obstructive pulmonary disease is associated with female
sex, maternal factors, and African American race in the COPD Gene Study., Am J Respir Crit Care Med 2011;184:414-
420,

Lawlor DA, Ebrahim S, Davey Smith G. Association of birth weight with adult lung function: findings from the British
Women's Heart and Health Study and a meta-analysis, Thorax 2005;60:851-858.

Svanes C, Sunyer J, Plana E, et al, Early life origins of chronic obstructive pulmonary disease. Thorax 2010;65:14-20,
Kohansal R, Martinez-Camblor P, Agusti A, Buist AS, Mannino DM, Soriano JB. The natural history of chronic airflow
obstruction revisited: an analysis of the Framingham offspring cohort. Am ] Respir Crit Care Med 2009;180:3-10.
Raad D, Gaddam S, Schunemann HJ, et al. Effects of water-pipe smoking on lung function: a systematic review
and meta-analysis, Chest 2011;139:764-774.

. Eisner MD, Balmes J, Katz PP, Trupin L, Yelin EH, Blanc PD. Lifetime environmental tobacco smoke exposure and

the risk of chronic obstructive pulmonary disease. Environ Health 2005;4:7.

Leuenberger P, Schwartz J, Ackermann-Liebrich U, et al. Passive smoking exposure in adults and chronic respiratory
symptoms (SAPALDIA Study). Swiss Study on Air Pollution and Lung Diseases in Adults, SAPALDIA Team. Am J
Respir Crit Care Med 1994;150:1222-1228,

Trupin L, Earnest G, San Pedro M, et al. The occupational burden of chronic obstructive pulmonary disease. Eur
Respir J 2003;22:462-469.

Mehta AJ, Miedinger D, Keidel D, Bettschart R, Bircher A, Bridevaux PO, et al. Occupational exposure to dusts, gases,
and fumes and incidence of chronic obstructive pulmonary disease in the Swiss Cohort Study on Air Pollution and
Lung and Heart Diseases in Adults. Am ] RespirCrit Care Med 2012;185:1292-300.

. Hnizdo E, Sullivan PA, Bang KM, Wagner G. Airflow obstruction attributable to work in industry and occupation

among U.S, race/ethnic groups: a study of NHANES III data, Am J Ind Med 2004;46:126-135.

Orozco-Levi M, Garcia-Aymerich J, Villar J, Ramirez-Sarmiento A, Anto JM, Gea J. Wood smoke exposure and risk
of chronic obstructive pulmonary disease, Eur Respir J 2006;27:542-540.,

Sezer H, Akkurt I, Guler N, Marakoglu K, Berk S. A case-control study on the effect of exposure to different substances
on the development of COPD, Ann Epidemiol 2000;16:59-62.

Abbey DE, Burchette RJ, Knutsen SF, McDonnell WF, Lebowitz MD, Enright PL. Long-term particulate and other
air pollutants and lung function in nonsmokers. Am J Respir Crit Care Med 1998;158:289-298.



53.
54,

55.

50.

57.
S8.
59.
60.
61.
62.

063,
. Cosio MG, Saetta M, Agusti A. Immunologic aspects of chronic obstructive pulmonary disease, N Engl J Med

063,
66.

67.

70.

71.
72.

73.

74.
. Parker CM, Voduc N, Aaron SD, Webb KA, O'Donnell DE. Physiological changes during symptom recovery from

76.

77.
78.

. Gan WQ, FitzGerald JM, Carlsten C, Sadatsafavi M, Brauer M. Associations of ambient air pollution with chronic ob-

structive pulmonary disease hospitalization and mortality. Am J RespirCrit Care Med 2013;187:721-7.

Jung YM, Lee H. [Chronic obstructive pulmonary disease in Korea: prevalence, risk factors, and quality of life], J
Korean Acad Nurs 2011;41:149-156.

Silva GE, Sherrill DL, Guerra S, Barbee RA, Asthma as a risk factor for COPD in a longitudinal study. Chest
2004;126:59-65,

Vonk JM, Jongepier H, Panhuysen CI, Schouten JP, Bleecker ER, Postma DS. Risk factors associated with the presence
of irreversible airflow limitation and reduced transfer coefficient in patients with asthma after 26 years of follow up.
Thorax 2003;58:322-327.

Tashkin DP, Altose MD, Connett JE, Kanner RE, Lee WW, Wise RA. Methacholine reactivity predicts changes in lung
function over time in smokers with early chronic obstructive pulmonary disease, The Lung Health Study Research
Group. Am ] Respir Crit Care Med 1996;153:1802-1811,

de Marco R, Accordini S, Marcon A, et al. Risk factors for chronic obstructive pulmonary disease in a European
cohort of young adults, Am J Respir Crit Care Med 2011;183:891-897.

Vestbo J, Prescott E, Lange P. Association of chronic mucus hypersecretion with FEV1 decline and chronic obstructive
pulmonary disease morbidity. Copenhagen City Heart Study Group. Am J Respir Crit Care Med 1996;153:1530-1535.
Guerra S, Sherrill DL, Venker C, Ceccato CM, Halonen M, Martinez FD. Chronic bronchitis before age 50 years predicts
incident airflow limitation and mortality risk, Thorax 2009;64:894-900.

Crothers K, Huang L, Goulet JL, et al. HIV infection and risk for incident pulmonary diseases in the combination
antiretroviral therapy era. Am J Respir Crit Care Med 2011;183:388-395,

Jordan TS, Spencer EM, Davies P. Tuberculosis, bronchiectasis and chronic airflow obstruction. Respirology
2010;15:623-628,

Barnes PJ, Shapiro SD, Pauwels RA. Chronic obstructive pulmonary disease: molecular and cellular mechanisms. Eur
Respir J 2003;22:672-688,

Hogg JC. Pathophysiology of airflow limitation in chronic obstructive pulmonary disease. Lancet 2004;304: 709-721,

2009;300:2445-2454,

Malhotra D, Thimmulappa R, Navas-Acien A, et al. Decline in NRF2-regulated antioxidants in chronic obstructive
pulmonary disease lungs due to loss of its positive regulator, DJ-1. Am ] Respir Crit Care Med 2008;178:592-604.
Rahman I. Oxidative stress in pathogenesis of chronic obstructive pulmonary disease: cellular and molecular
mechanisms, Cell Biochem Biophys 2005;43:167-188.

Abboud RT, Vimalanathan S. Pathogenesis of COPD. Part 1. The role of protease-antiprotease imbalance in
emphysema, Int J Tuberc Lung Dis 2008;12:361-367.

. Saetta M, Di Stefano A, Turato G, et al. CD8+ T-lymphocytes in peripheral airways of smokers with chronic obstructive

pulmonary disease. Am ] Respir Crit Care Med 1998;157:822-826,

. Hogg JC, Chu F, Utokaparch S, et al. The nature of small-airway obstruction in chronic obstructive pulmonary disease.

N Engl J Med 2004;350:2645-2653.

Fabbri LM, Romagnoli M, Corbetta L, et al. Differences in airway inflammation in patients with fixed airflow obstruction
due to asthma or chronic obstructive pulmonary disease. Am J Respir Crit Care Med 2003;167:418-424.
O'Donnell DE, Laveneziana P. Dyspnea and activity limitation in COPD: mechanical factors, COPD 2007;4:225-230.
Rodriguez-Roisin R, Drakulovic M, Rodriguez DA, Roca J, Barbera JA, Wagner PD. Ventilation-perfusion imbalance
and chronic obstructive pulmonary disease staging severity. ] Appl Physiol 2009;106:1902-1908.

Burgel PR, Nadel JA. Roles of epidermal growth factor receptor activation in epithelial cell repair and mucin production
in airway epithelium, Thorax 2004;59:992-996,

Peinado VI, Pizarro S, Barbera JA. Pulmonary vascular involvement in COPD. Chest 2008;134:808-814.

moderate exacerbations of COPD, Eur Respir J 2005;26:420-428.

Barbera JA, Roca ], Ferrer A, et al. Mechanisms of worsening gas exchange during acute exacerbations of chronic
obstructive pulmonary disease. Eur Respir J 1997;10:1285-1291.

Barnes PJ, Celli BR. Systemic manifestations and comorbidities of COPD. Eur Respir J 2009;33:1165-1185,

Barr RG, Bluemke DA, Ahmed FS, et al. Percent emphysema, airflow obstruction, and impaired left ventricular filling.
N Engl J Med 2010;362:217-227.

- looA

- 1ot 1Q

- e

AN






el

~d

o

0
U

(Asthma

COPD Overlap Syndrome - ACOS)






23

- COPDE 9JAlsl= Z2= 40M| oJAlo] A
oz Sk %i—?ollif.
+ COPDZ ZIEtsp| sl Hgzsao| 2esict.
S o

- COPD %|22 2l

|-o
=2
>

£91 S 9lzielno) =8 Ho| YCHA SEIZ, 718, JIHS Di

0| H7to w2t COPDEIALE 7t LY, ClEeZ 2R8It
2 SHAof| E23t ol=E 2ol7| R0l oS0l thet
APt L5}t

-E25%32 4 U COPDS| SAE &l Hols 222 RFst

COPDE FA 2 934 o] i 404 oPge] Helold] EFDH, 714, ha wHeR gl B o
sfolstl, ARFS Yo Ak, AVFSPUE SHol FEV/FVC< 0700 J1FAITe] Gk & 4 g,
COPD7} 71 FAIEHE: Bolt= el Aol sk, A2, Aol dusta), 719845 SoliE Bl 4 Sleh CoPD
Be] Aoet TS Slal, AP FUF Fol ABFL SAsel, NFAT 472 A Pt
P1RAER hP AR oliel ek g, 7bed Bk kel 708 Al 8 A2Rkge] o) Wa

715AIERS A Y)dh= ol FEV/FVCTZ) 0,70 Blke 2 3= Wi et AAks)Ex| (lower limits of normal) H]7HO 2
Sk o] et & Aol 0.70 ke sk W o Aojgitt. o] B9 AdskaiAl W vlarste] wqlel7|
A= COPDE H Bol ksl HH 454 olstelxe & xdksiA ot

COPDS] 547 Fde WAolm 1A TEEW, 13, Tholth, B3] F4 5 A8 w28 Aol g
A% old Z4e) 912 AFE AW SIs) HALE shof sk MW AEF sho ek COPD BN )3
PR} RARET AR A A A9 9la, QR Bl 7ot helgle] 1A B
gk )% COPD He)2 T|RAIReR s gl Al BASe 714 Thel Bol 3 wiel S sEEve] 4l
5} uhzo] WU e

¥ 21, COPDE 9o|slot st= R|E

40M) O|AH BHXI7} Of2HQ} 22 X|EJ} QLM COPDE oJAlst T HEUENMS 5o RITBICt 0| X|E
0| C4= QICHH COPD 7hsAo| =olAlct,

san SEA| s, S3I0/x| oW it 9l
71 W= 31 goI= 8

kel W= 51 o= B

ol BiR| Botel w4 Eole

271, 7t =5 Szl o )

NoE %8 rorA



NoE %8 rord

22 L Zat COPD
M4
2t

23, 23 D
e
2 R

Al
Et,l_._** 7|x|
2% 9| Mg 2271y ulg, Pu|SY

o

= =
SAlzeiz, Solsos

QIX| e MHE SAAR|H|(TH o)

|t} CoPD AL 38 2TS ‘w3

SR COM 8491 /1 F3 Sols), 4o 3 4ak5e) 3 4
g,

olo
o, 47 BEE, 4] REs, 4ee e 5 depsb 53

it

r°1'

/el EHAO% ARERE Aol ORDe) A S CORD A S elekn Pk 73%7} Eit,
71 Agas B Aol Bk vl P o W2 S 59 A%

FUkEIE ST U SAel AR TRAReE B7s 71354 gl
ofz] 9l ARl vha) el Aol

rr md
oﬁ
X0,
v

3) kel
7} BHEECE COPD 3zke] 713A| oA U= 7o} vl g el
TR oo} it

= 7RO Be 2% A 498 S5ke Aol $ ComD ddkel A} s oz vap
@zl 9l At Sk Sl 4 s
oy 71& e 20 B0z I ol 1S FE 14 e Aoz Beltie), B B AR

5) $3 COPD| Z7t2{el £3
12, AFA, AER7e % COPD Sxlor] &5t Zdolt), o]H 24
lof 3}, shAIRE o]l Sdo] thE AWK 23, Fho] FutEo] 7] wEd
g, HHE o] Hl4d 4l (cor pulmonale)®] 574 4= Qlek 25Ot 1L

o4l 2 ol S5 ekl corD Bl o oHs) 2

i
®
J
;g
N
2
_{
o
K



COPD7} SAlEls BAke] We A2AE A slof s,

D Foloh} Ao B g shad] 7R w2

@ B4, Fel27), FEdol vleE, 2obrlel 3] 29, JE 557 Age] WA W
® coPDy} GE WA 587 Age) 715
@

Z4 % Ok COPDE W 40A] o] Fo] MR S e W 3] 3 AnH sEEdol

S7kstaL, &Eol Eole

© & Ao nlA= G B Ak, WY A2, F14 A, A b, 1S viAls 9%, -2elv
Bb, g 31

® 74 I3t == 357 BAR dde AAE

@ A3A%, v, 224488, T o g

bl thak 715 Aot

A F83P7 1 shARE Adtells MR mfo] A gt 7RI Hehlis AAA A5 Gign= A7)

o o
4
WYY 52 BT o ¥ YIS SN0 FAD|Z 2H(calbration)2 Al#sHOF B,
HEZARe] 3710] TSRS Eolshot sict
Z4|Z S LpA Al CHsH EXIoI ME 3 AldS Belc)
+4

- HEYSHHe EXSIE WHOR Ao} SIS &)
TR} ZAL Aloll HZ0H & SI7] QILE AL HESHA| STt M2l ofelet 20| MBI MRS Eelstol
2 A} HEBRIS Holsict

« MESE AL FRIE 7| fohAM HEREME#HS 5 = volume-time curve?t flow-volume curveE Eolsfo} SiCt,
- LA AR Mt S BHESE| 2IsHA 2lEX(volume of extrapolation)S =telsof BTt 2I&tEX 0| FVCL| 5% O|2to[AALY,
MO|Zro 2= 0.15 L O|2to|o{of st
- S7|AI2H0| 6F OfAtolojot otr, OHIIZ A AlSHSto] flow-volume curvedd| artifact7} LIEILIX| @fofot SiC},
- HAS TS| 2loiMe MEet HALE 33| 014 AlbStofof BICH MEksh HEAEHN ZnoM 7HE 2 FVCY 1 Ch2ez
2 FVC 72| xfo|7t 0.15 L o[sto|d, 7P“ 2 FEViIt 1 Clge2 Z FEV: 4tel Xto|7t 0.15 L Ofsiel A0l RfFH A2
7|28 okEstn siot BF FVCIE 1.0 L 0of5kel Aol l= 11 Xt0|7F 0.1 L o|slojo} SICh, HAZD} SIEARK| &Hst AL
Z|cH 82|77P<| AAE AlE 4= olct
- Metst ZdAM E™E o2 7Hel FEViot FVC & 71 2 g2 MEsio] AL Zoiel By o|8FiLt,

7| EXEEN Fo T AL AR

- &2 DX Ual $ L2ES(Salbutamol) 100 g2 &2 AlZ! 3 kK| SO Bith, of MeholA £S 5~10%2+ AT,
01 £2 LhICL, 3| ZHEIZ 30% 212102 4¥l AlSslol 5 400 ug2 BRARICH2H Histol 5 200 uo2 BUE 5
2Ich. ol 1050l 152 Zof Chl HERS SHsict

"ot
- HEREZYO| 25t AAL ZRRIE SHAME f A7, 7| MESS 22{st HAMUEX|Q v wsto] EHESICE
 J|HR|EEH Foi = FEVY/FVC<0.70|H J|FHTH0l QUCt &Flsh 4= qlct

FVC CHA FEVs AlE
- X} TIZoM FVCE 0[8% HEZ AR QZTI0|Lt &AL EoA 2 2A] 22 dAlZ, & O dHs E8E - Us

go= FEVeZt FVCE AR 5= UCH
- FEV4i/FEV6E 0|&8t 7|ZH|Ete| 7|&2 0.700| ofL|g} 07322

rok

tct,

NoE %8 rorA



NoE %8 rord

o] AsHAl LA oF Uehtr RigtE=sl Solker} vtttk COPD Sl 57 vesiAl vpehe <= ARk 11 A57F
glokar ke coPD7} ofetar ahA] Sgh),

AZFEAHL 7IFAES Selshzd ol 7P Aol A = HAPER el HE7 ] (peak ex-
piratory flow)}& ¥IFEE EARF So|wr} "oix]7] uiel] ©o 2 coPDe] ZHHALR AMEE 4= it ﬁﬂ%ﬂz J
Hol 71aet HddME Axdels & 2l
AREEE 1 2304 FlEEEARS Snte Aldska HEsk AxERE A7) Sl
Aom Mgt Y8 F5ol 7]&3tch

HEFEHES Fslo] FVC (A=), FEV, (127 2383713 S7gs)ar 123k FEVY/FVC H|E AR
71FAIG] S o] A7} WebA|aL, 0,70 Wk A9 Z1FAlSte] kAl Fejsich1d 2-1), Sl
o A A2 sdshet] ol Seluel gele) 4 olEx9} nlaste] BEshs AL FHI

A B
5.0 1 5.0 q
4.0 + ﬁ— 4.0
< 30 < 30-
(5] ()
1S 1S
3 2.0 3 20
s < s <
1.0 1 1.0 1
OO T T T T 1 00 T T T T 1
0.0 2.0 4.0 6.0 8.0 10.0 0.0 2.0 4.0 6.0 8.0 10.0
Time (s) Time (s)
A B
10.0 10.0
8.0 8.0
;"” 6.0 ﬁ 6.0
8 8
T 4.0 T 4.0
2.0 2.0
00 T T T T 1 00 T T T T 1
0.0 1.0 2.0 3.0 4.0 5.0 0.0 1.0 2.0 3.0 4.0 5.0
Volume (L) Volume (L)
A Z& HH B. COPD &t Xt
FEV,=3.2L FEV,=20L
FVC=40L FVC=3.2L
FEV,/FVC =0.80 FEV,/FVC = 0.63

T8 21, (A) H HIISZAL (B) COPD BRHFEV:SH FVC B 242)



COPD B}e] 2242 T/lBkat], T 5 /b1 olgstel Se] EEael st aol AL P} aFEel
ArE Aarola] /EE 70 2 modified Medical Research Council Dyspnea Scale (mMRC &-3-28H4d<7)S o]83}H,
4] ZLe COPD H7FAAKCOPD Assessment Test, CAT)S o] 83CHE 24, 18 2-2).

MVRGE clgll BRIC, ofF clgsil ST SERVILS Tl WS D1
o TS ol B A A SR} B A o A A1

2) a2 # 87t

QOPD #7k9] gke] A& H7ksh= ol 7HHLE]°4htﬂ CATOt}, CATE ol 7iikel AL akolz wedstoln
@] Wojgtel] et Efg-ge] AT Hol Al AT & ek

CATE &7 F5oz 7459 9} 7 %&E»% 0xlellX sH7HA wrkete] &) A5 ArE W P ahe CAT
Az gk ake] Aol 7P F2 Adule 03on] M4 wobdars ko] do] U AL ojwjaket] 404e] 71
L Zgefolct. CAT-E mMRCS} ﬂal SFRE olele] 587 S, WIBN B A= (activity), S, AR
FoHehaL glo] ko] AL Wrkehs dl -85t o8 5 Atk

COPD 35 HEFESAH A webA] B7E 4 Sk FEViE S x|e}h vlaate] 60% ©317F, 60%

HRRRIZb weba] BR31L, oo wel X = okAlE Aegitt, RAYH AdHESAY A vt FEEE ﬁTs}h
71&L 9le]#olofr Global Initiative for Obstructive Lung Disease (GOLD)dlM+= & 2X 3} @] FEV, 5S00Z 70
2 8 2 st} GOLDE £-5+ GOLD 1, 2, 3, 42 B57381=t] GOLD1-& FEV; =80%¢]1L GOLD2+= 50%<
FEV; < 80%9|", GOLD3E 30% <FEV;<50%, GOLD4= FEV; < 30%¢|t},

COPD BAoll] ALAERHE AW 1 AP £a4 FIBASIA : AEFE 400 19)F FUT T 27
s,

FEV o] 74855 739 2] do] kAl F%o] QAR FEV,o] SUsIRtE Snict sl Aol Ak
714, FEV,o] Be] SFER} kel A Bumshe] AAge o) A ek F, A9 P B FEV0] A2

MMRC &2ekes SEZ U
0 8IS 252 ¥ Ut Ho| Xct,
1 BAIS wal ZiL, % 22UAS HE o Ho| Ao,
2 HAIS 22 1) £0| AA| SASCH HH3| 27, K9] SE2 HO{E 0| X BE0| 4l0fo} Bt
3 RIS o 100 m BE 22, % 2 Sot ZOW Ho0| AN BE0| Hojof ek
4 20/ U2 AH TS LAl % Q01 22 A W8 HE Ho| At

NoE %8 rorA



1]
R < (
o %0 ( =
of =M < .
M _,uo.._.___ __R N L ‘ZﬂT_ MWI M.T ,ﬂrl
2 UL - P Y o
KR Y () . = a0
B ol ) — § %O ° 7 ®°
w Sw iy = KORD A o o M
g 33 ] ol o s Y P o
S RN o o i) = o i s o s i T
= grio bl i ofn = | oo g 5D o ) Y %
z ¥ = " | m||A k= | | =3 | | o = ) - w > A
5 Jdwo 4 L N 20 || TR wow || 2 Bk o T T o
L g K oF 0 2o || 25| 2= s | | OF | | B= =] o
oA = = Mo A:mM o< - ol [I]3] e
S5 o= B 85| Iee o =0 | oz |we (| o oz ey
o wg L e U Juur M i SJKF = ol 0| B A.H/ 1d|_| K
g ¥g =z T | 2" W | | w5 || e | | aw o || = R P
ore = 300 = =L R 7 - O <
QO © il < )8 ol mﬁ @_@r____ J1J % ‘WI i =) % .
W T 1= K0 5 @ — oF © 1ﬂr|
A s= m - g X om0 B o’
RIoE = (= = G S
= gn = 5 £ " = B ™
o axF = 5 & 1 ~ .0
=z w_| = @ 3l K ~ e
T S W @ % 2 ) K
S 1006 CRERE: S e
[) Kl ujo f oF
- @ @ @ 4 g 5 I WL
5 ny o 5 o s =0 T o
580 o Q : 8 E T o U
2 mg/@ @ : 8 Bom e m X PR
g zon i @ B - = v B W o) o
S ol =2 3 s H0 L] — = —
o s Erg @ Zol & A = o o Al )
W =9 01 m=z 2 a 0 M
o )y 2 @ i o I oW 2%
o L RYRd] 3 o @ @ T . c]._ ~ CLi %ﬁ e
g osm ¥z o | & = L I 2 e
= w0315 BoUI g i 3] o &5 mz ™ & » o F Bl
5 pax B3 & B e m_ = ks | m 3 A L
P << Y = n o0 _ ot a7 5] mll =) = = e
= ol - 2T = o a1 oy || Bg s 03 se H T T E O g °
= Olblgy <o B 5 = u =) vy gg °
w © %%ﬁ T 75 0 mo ~ o W || 2 zY ¢ g E = RO R
x =z Oz H_. |_E i = c|_ﬂ 7608 Mz &5 ) m_m_% e o = ] nm @
= WB= o0 I = < My T Pl s Rl | =Y mE o T % wmm & o
o wRy W 3 ® = ~n || 3 2 L s SO S S e Jo fm o R
Bl Hmy 0 _ {0 B o e Bl = = o0 o OF Ko — !
o Age W5 K O Wi | | = |78 ¢f & s ~ e
5 s = iy i R || B || KR sl o o |57 3§ o 7 dp WM
6 WS A =5 x IS LR G il W layg ®g § jof o B XU
= O8m Sk = 3 =3 = s =l N o o=g e j =
S e[ 5E || 2 Ly EEL N W o o
S ) = 3 - N\_x M% = ,mW ;0_ f oF z.fo o
J ) .an_ =3 9 L 2w oV
d ) Ty g S o3 o W
Wrl @l I = iy O =
o < o lo 7o —~ ol
K~ T o N °
AT JH To -
o of B

I oK B0



Z5AIR ] Alsiel whek FAoE) wlest F7KekaL 9, AR SR

COPDE &Rt F4AgH Algdo] 5 At
o] Fukgiy, coPD A A Z.}i, °§°ok B, A0 715 Ast 5 9lof d Zi s/go] vehth= 457t
A, 2% T15ASE A, GYNE, 9%, AT ol I dleln, ARH g coPD A 2% 5
Akl ape] "ol vhlch, 2% ZI5ASE &5 5 Ash 99 F 5ol shss

COPD FhAb7h A5 Fishe dghe APTAF, dag, diEFT %ﬂ»x 7% 44101 Seleh corD x}ﬂlﬂ
ol2fgt Agke| S S Sl Ht . g
FAAL ot wiokEAe) A7) ol el obd relA) ok, Eulshe ITrZﬂ%POI N@ Lzlém o2t
733 B B 5 glov] ApgEs e 9L liJEP( el EAbaae 4 ARistelof s
Aal7) 2| 2akelok Fhth, COPD EAp7} Subdgto] lolw e“é% "COPDS} SRl
el 2 Aol

d

off
e
olA
on
=
)
tﬂi
ol
on
A
%
=,
&

COPD7} 8 Bl mlAle L olslisly] SlaiiE BRlel EEE B} b A, oI5t 913S SYal
of Tkstolo} Gk, oWl BsH= WUE 17 2390 AsH,

FEV (% & A0S X)) XIhoh ot 5ts4
>p G EE HE2
oI (Eh Alstotg) >1
60%
ol 4t (oh (th 0~1
mMRC 0~1 mMRC = 2
CAT <10 CAT =210

=4 (MMRC = CAT &)

17l 2-3, COPD &8 KB4, FEV, 23], 7k 98 22, A Al FEV1 60% OJAato|1 X[t sl 2457} ALt st oo,
mMRC 0~1 (== CAT F£=7} 10 0|ghel Z=0Ich Uk 8 WS, B4 4F FEV1 60% 0|A0|1 K|t sHofl 2457} g7t
3t 810|04, MMRC 2 O|AIES CAT A<7} 10 0Nl Z20|c) CFE: 98 =2 mMRC E2 CAT M40 AHgi0| FEV 60%

Distoll SEBPALt Rl shofl 28] Ol FHARP} UL} B HER HF st 13| ol U FRolck
47, o8B sl 281S00] deoite] Yl e BE8 S04 oIS F7KIC) 8 352 B40| L
SYNEHE oulgict, of|N M= PN EE Ae20/SE it

1) QAZAAL

FXA HARE COPDE dkeh= d f-88HA= &ARE COPDeF HIS=3E 7o) Sl the 2ehs gllsiriy
COPDS} Fhbe the 3571 de(E dutay, 7| e, e =
D), AESMI ) 5 F-lek= dl w7}tk CoPDeN & = QlE A we] AP S EARICA

g
ox
(o
olN
olrl
K3
)
uh
i)
X,
i
fet
b
J .
=
ol

NoE %8 rorA



NoE %8 rord

Gto] ARAA 2 5 37189 S7D, o) A, T2l AP Sl FAR 24 Folrh Cri: dibHe
z’: o) T

2 33057 QAR COPD 2kl e 9w 2Rk S BN A SR
A5 2o ARG Teiinh wr)e) £I7} AR RIS BUehs ol FRAER O} gl B

2) s mas

COPD $A52 AW 27|9H w5 W wl 717t Fobd 2717F Sl YoA] Satal & el 23]A] = o]
7 (residual Volume)ol Z73F=H] o5 Air trapping®|2} 31t} Air trappingS 7| FAIRRS TS SkA|A 2985
(total lung capacity)o] F7}=lo] A& Fcbei3k(static hyperinflation) ez} o). o|2]3t H3l= AXHF7]57]
(plethysmography)u &5-38]14 #-82Z4(Helium dilution lung volume measurement) © 2 & = It} o]2)3t 7|82
o] sk CoPDS] Z2EE Uehile she 83} 1eish A0 Balel e ohrh, SHEHDLS S5
H7I1F SAke] 7154 &3] FA=E & e, 7IFARke] Hrol nls) sf=teto] Al St -85k AR
ol

3) MAnote U SMH JLAAHAL

BT SHE S (pulse oximetry)& 3ke] Exte] TSt g FrletAd, AW dide] HeAl Brlehs
t] o] 88 4 It} FEV 0] 35% m|ukel COPD 2} B 3ol $41RAe] A%57} gl BE COPD Etoll7
DEALTIE G dlof gk ghel TEALTSIET} 920 vgtolabd FHEIAAAE Ao F

4) 2S3At
H3A2](walking distance) &Aooy AlH&F53 A= 2552 Foll(disability) S A#H o2 248 4= 9lor
5] 0SS A5 5 51 Fag Ao, AN AAR EAL S ok
Eﬂ Sasiy) 32747 (shuttle walk tes)t} 6E-HP7AAKG-minute walk test) S0] YoF™?. LERSIAAR= 3 ETHL
43k v 2Es 7hEzIdERE i o] 4 ot ES 5. =3, #1e] AAEES EUE RS P8

WA 4 Yop

5) S &d4(composite score)

FEV,, B3JAe](walking distance)t} ZHthAH A #FH(peak oxygen consumption)S ©]-§3te] H713t 55
(exercise tolerance)¥} TJE0] AF74, FHIMLER/}IA 58 COPD A1) AP =T} =28 9r]sl= AEE
ot} ok AF3 ofg] ABS B o ARgsle] COPDY £55E Wit 4= gl nlwd 71gs) wiilo] A EA
£t BODE A|#7} Aot

BODE A& Zﬂ”f’*ﬂ—?(body mass index), 7]FA|gHobstruction of airflow), Z8¢Hdyspnea), 121 552
(exercise) 0 2 TAIH EIlAgA] 7F 28 tHE o 2 ARESl= ZHT AES o&she o X ¢ 22 B0
< o st -‘%‘7}4—:[%- TEAAPE EFEA ke ohE R Qi)



23

- ACOSE 4zt COPDL| Sds 2+ 1 Qs 53T 2ot
- ACOS ExIS2 HAlojLt COPD ehxtol| His 42| Zo| L
]

- BRIHA] ACOSS| b2l X|Z0l| Tt 2717

2] % COPD FHEFT(ACOS)E 47} COPDE] SA4E 15 747 8
Se27] 74, Z)esed, Tleld F1RAIR coppe] B4 F9d, 971, A%
[e]

2l 3l
|=dZoleks 35 Hel S AT ey, 404 o, B3] ol adF

rir
olN
X
P
o
=5
ol
*
.
N
=
>
lo,
Jn
) %
0,

o
B
i
B

rlo
A

E8 545 ol 7Fsste] A2} coPDel 714 Ak B Acose] 7K Thsd # 4 Qe BAES K 25,

ATAL Tl upgo = gt ofy] 71A] FdvlEe] AlAlEe] ot dfabitt g thEn ol 7] dubH o
EguE AerlEe o, wvls AR V1Ee® aH, 7)TA] A £oiF FEV/FVC<70%S] HI7keA
Z1FAES oA WEfEd S& vE 5o AAtE SHE 7| edge Hols Z9TH’, Acose g% =4
2715 H2], copDe} vlaated 3 2-7¢] AABEICE 2991 AR 1 9o PIFEE Fsl F AdTEe R
1) 71BAEA Fo] & FEV, > 15%0]HA =400 mLe] 27} 2) 7Fl Ul 32 271 3) 404 o]7e] A2 ATg,
5 Z971Fo R 1) F IgEe] T} 2) okEy] HAE 3) 7HA|EAl Tl T FEVi0] > 12%0]%WA =200 mLe] Z7P}
25 o UEbeS AABHAAL, ofF F XT7IEo] 27 ool Ad F ZekrlEe] oA F Xigr|Ee] 278 o)

Z5H ACOSE AT AL AT, & gE dPAEe F IwrEe s 1) e daldlx 3} copbE
BT ek w2 e 2) ofEule] A 2 FHE AL A} 3) 404] o) 4) 71 HA A Fof T FEV; <80%0]H
A FEV/FVC<70%E, - 7|58 71AISgA] 56 & FEV, =150 B > 12%0]HA =200 mLel 7492 A48k

A, old AdTIEEL BF ACOSe] ofF dUlstAE, IFTh wle- SolsAlw ok whHg zhu glrk

¢

\e
X

30

=20
2=

Acose] gt A7k B ke Rl eipuleh Acose] Relrk Wt obalA ek 4
AASF=E) SAZ I, @AV A Astel BEA 0 Pashe e Acose] 8] Axt B ek Aol
o wavich Aol QA A FABEA F ACOSS] FHEE oF 15~ 5ol vholsl e wet o)k
Slek. ACOS We] Slgeldmt 108 ool F9, okesl, fidrlel 324, 13 Fol Y. mFe Aol

W Tl fhsh NRAIROR T W) o] ofelem, e BAEe] ACOSS 274g Helth

NoE %8 rorA



NoE %8 rord

E 255, M4|, COPD, ACOS®| 23t 2INEX E 26, MAl, COPD, ACOS 21
HA| COPD ACOS Mol 7k COPDO| 717k
WY APl | CHHE ofSTlof LA |2 >404 CHIZ =4040fxIzt, of | [ 204 OFF WA | [ 404 ol 2
3R/, of= eiztol 57| &2 o2 Heb|
R M Zyo| s
2 ol
T Me
SE7| B9l | AlZhol| w2t Crsl(d | 2ol A2 X% | RS4es2Es Xt | U & Al 2o met S¢ | O X=0= S7tel2 X%
e ol 52 & o 2| MY, Sol 28 A, 0| 2&87] 342 XEH0| o| ety L) Z7{Lt L2 o] ix|et
JIZ0 2X), S5 & | T2 2= A0 o 2| Jidol SXE | [ 2ol o offd| S et ool 4 25
S0l Mol AUS EL WS o] ot do5220| AUS
55 25, Ay, U 25 zyds) ool | U sl 27 glo] =
MR B2 22T 27|eol| oiEt STE LAof M 2HY
o B0l o 7Y £0f 2ot S 7L N, T S
Hrls SR O2|0/52 o | X|B = FEVI0| SXE | 7IRME0] s 7t | O 718 JIFAee | O XS J|FAE0|2A|
o JIEH JIRMet | g lou, JIBXEE | HolRl= g@eout B , Zti37|7Y) 3N R 2
(Of: ZI#XIEZH 7t | ® Fof 2 FEV/FVC| S £2 1t79] 71 FEV/FVC <0.7)
oM JlE aly) | <07 2 x4 = 7|28
SY Aole] | Fae = US X&Ael 7| R&Rel 7|15FH s O zd O vl™at
H7|s

UAHIIEY | oo 28Xt ofSY | RelllAtRt iAo lE | oA Lol ofalf M4 | T atrfof SfAtoi| 2lAtofl | LI mAo|  ofAto] 2l

of =TIt HAQ | 2 (FZ Soiot M| T2 N A, < ol M4| ZcH COPD, 2t 7|HX|Y,
A Jelu/E2 | M) 27| 28, A 71E | O dAo|ut o gz= £2 7|3 Zc
A 7HEH U 3 J2u/52RH AR 7| detEH O 2Eoixtof aldt =5 &
oA A= of Mix|oi=
Z {HE 22 XEE 3 | YEXOZ X2 & | Zato| XZ0| Qs £= || O Azt Zatof mE Sak | [ S&=2 AlZH Zotol| m2t
Me|ut DFE JIRA | ot A A M| Holzl St RelstA ozt Q2. S22 A M3l et (5= dofl
gho| LM = QUZ | AMsl TEE UDE H =2 afjofl w2t 7t ZA TI)
Moz T | EESh 0 Sa47[2X=EH = H
2t 2ot O NEZ o= 7| StEl 4 SHEks M3
BREEHL SA
EIZ0|=xofl  CHaH
T30 2H 2H
SEXM AR | tiHZE Py 2/ apETt COPDL| | COPDSt AL 084 O a3 oia
CIE Hists0] 22
ErRe 2% WMt | X2 olsf ZAE | 249Eyt  COPDEC
SHAS0| FH2 A | US. SHEEO| Y2 | O 23] US T U
=20i| ofsf Ats| Z | Z< Fohofl Jlof R =0l ofaf 2 E J|=Zge| EFaA| 2tk E 2-6 ALY
2F SHHESto| Fofjofl Jjof | MAlDt COPDE 7t & il = S22 Lide &
25U Shxtofl choll sHEkARRtoll Chall 220 HIZHS o Al
0[L4COPDO]| CHaH 37}X| O|AF sits®M, 1 RIEHS Al
YAl 7| | 2T JdR|/E2 B | 71 sS4, 7= BE | JliolM 24 dzfa/ | Algh 2$F 7t HIXSICHH, ACOSE IEﬁHOIt E
S o T, M HE US| =2 BT
2 ol
T M=

A G 27] w2 7[EOR dh= 3 dS déholal, COPDE §¢ 59 Hdud =Fd o3 5574

9% Astolr}. e A3} COPDE ofd] 714 AAKEel olal Ahol e HolA] HrhE 29). S o]l 7z}l
A5o] vitle] gt EspA A 5 Qe Bl WS B Be] A Tlmeln T2 A% wkgol

S| B, o] SAEL A Rol=Ae] ofFt X7 whgo] Hoxit}, Hgk GOPD HAd o3t SAtellM sk
[}

9% whgol BAE/|E St wlebd F 9o WH et 4RRE 2R O 5 Qo w3 Eses T 48



23]
n>
Ry

_ HAl COPD, ACOSOjA{2] &t =5

RS Al COPD ACOS
7| BRSEY Fol M =2 Zlctol| &g Flctol| Mgksix| ks AN JIFHEe| CHE 77t
Z FEV4/FVC M4 oUCHH NEfsix| g2
7| 2RISR o 7|1FHEE 27|, Zlctol| 228HGOLD) oHzZ U
ZFEV4/FVC <07 NEZ =2 A2 % oA
It
FEV:>80% Zictof] Mgt (MAlZdo| 2 J|AXEEM Fof 2 AZ ACOS Zittol| gt
=|7{L} ZAH Afoof) FEV:/FVC <0.70|2HH
4% J7|FHMEHGOLD A
2 B)
FEV; <80% ZIctof] Mgt 7|FHE ZEEC 7|FHE S50 X|E0|0,
HAlolso| 23 20 Xzo|H, g% Z4ats} a2 gaost 9 Al Cfst
A Aol CHEF f1E 9l 8 o0l
7| BRI Fo 2 MA 4o & Eoi, & Sstq FEVi0| HCtH S =stH FEV,0| HCHH HS
FEV:>12%0[|HAM =200 T ZHH AR 7ts40| =oLf, ACOS 7540 =oL}, ACOS 5t
mL E710t98 J|1FAIEh Aol LIERIR] ks £ st neqsiof &t neqsiof &
U
7| BRI R0 2 MY BE =2 COPDOA= Z3}A| o4 ACOS Zlctol Mgt
FEV; >12% O|HA >400 ACOSE 12{sfjot g

mL SIHEAE 7t4d)

E 2-8 At COPD 2 Al ARSElE S5 A4

HAl COPD
H7ls
HEMS(DLCO) dYEe o4t 49 doE 497t BE
SHHIIA izt Aol Ha a8t 22 st Moo Yo HIPYY £ AUS
7=y A2 COPDE zdst=t AMZE RESA Hou, H=ot st 22 Ao Jht=
AL
o
g CT CHAM|= Aot air trappingit Air trapping £2 H7|5S HEl= XMS¥ SA4S
TR He AU HY £ 9Ug TS E 5 S V2R H|Fe Hudo| SEY
*US0| 2 = AUS
g8 Ex|xt
Ofm et HAKSol  HA JtSHS ot SIMIE FEEM WE
I, =S S AN ZEtol| eHoRl=E &S COPDZ Hiix| =t
27| M=t 2FENO) HIZ2RI0A >50 ppbd &< oMz "
SUTY 7= 2SS AlAr R EoUl0IM RS
2 i3 SIS BUTITS AR ofst Al S = US
A ASHE 24 Ao HE2 MR ks

5 921 sagtolh $5E 5L /AL Q. T 9%, AR 22T R e 545 949
COPDOIA FEH 02 Mol EFFolth ofaah ARISS Fas) B ACOS AL 43} COPDAA] 2 %

S &3 We} FRE e Aow A4 4 o,

mL

712e] AFellr ACOS SRS W 2 Zzte] Hghol wlg] LR Hofrk, Hajolu} COPD fkxtel] Hs) 4o

NoE %8 rorA



NoE %8 rord

o] sromy”, Zhe: ofale ZII. Bgk ACOS7} o COPD #hsl Hlms= B o) A gl skl
A 9 Bhle, ogn] AE% Wkl w|s NHANES I ) 3218 497
a0l Hls) folaisl AEEe] EYT

| gpslof g},

2o
| F2H o] =) AAlH o= AR

BIE AATIER 598 e Aagitt ofedrt g E}Dﬂ G271 3vaME arefgit,
7217} coPD EApEd o

S SRR Aoli] ACOS BAFE e AlslElo] 9lam ACOs BAEE o A
A9 AT AT7F Qol] Al AR thek A7 HESp}, QA0 ACOs BN F2A|Rol
2o Folg Hlgapl S, ol 9 Ale) B2k Al el Seke 28}
A} e Fo] 2AEA G A8 ACOS SR FYI2EI RIS+ FUNS PR8I+ FURT AR 348
We el ek ACOS BRI FULH|ZIES 1] SRS LR BB o5 BT 5 ]
Fol7h Basth, AR, FUSHO|Es ACOs Bl o} WS Folm BEES FATIEA thet A%
nzaln, sig ATte] debol tig SAE $ET) ACoS BAEO FYASINEAEA TEAlgo] A
F7PITIEA B Rl e wash F1a7h Bastd,

AR FUH OIS} o3t AE Aol 7F F08 oklo]7] whzel Aolt ACOS 7Fs el
31 CoPD] 7P el BT B A4 AEAH) wet FU2HZOS +/— FAASPNEA A2
FAA5, F9 ALPErtEAle] B AMgL SIgh COPD 7Fs o] e B9 FUASIMEREAl “‘Xli
ARBAA +/— FY2HROE AHGS FHSH, Y Role] s AMge sk Zlo] E) AR W5l
QA Fogo] sk A5, Aol BIAF AT, VIPIH B4 AT} Gl A9 Aaol P F W
%mj;ol Rl Aol ATl olzlsic,

OS ofste] A|zel| Tt A obF flors FAEA= Az COPD ofs} 2|8 A3l 71ste] Aggtel ulet

2] il AR AT FRIEZ IS 2~ 673 ARt A whgo] s
%iﬁ}x} gow Fuditt A g Hoddo| ol 2HRole APAE =Y &

0 mg/L) fFAFAM ARESIE 4 glout 2~ 677 ARgate] A s4o] glew

A 2H|Rol=7t sk AIFA FolE sto] whgo] Q= AH(S4E4, FENO
ol 57h, ALFeRE FAEE F 9

2 24191 3 IgE A E2]F 5 Omalizumab) 2 COPD X|EA|2 AR5 roflumilast= 7} G771 Dast
W FE7PE ddete] Fo offs Asljof gt

50% o] 2} 742, FEV1 > 5%



COPDe} 7hsof & A3S 7 2990 AAISFTE

i 29 COPDe} Ztslof & Z&t
COPD - SE7I0o Al
- Zdo| app| T
cJUIZel &t s (ol =E
&4 - Of2l Al
« ZM0| <ot sist
- OFZH/MEdof| SAF o5}
- gel27), Hig, &8 S0l US
- HA0| 7153
g8y 4 - XM ZAZ AmHI, HEE ol
- HISHA] MEEFZ HEH 7IRRE0] S
Tl e =E S

.

o px{g A1|-FL7 }o:i'l} ol

- EEXM ARRlOZ J|BRIEH, JIEA| Hel ulE Selsinl CT2 &l
s : $><A_1 HAIE S35t 1 Mg &2 2N we

Zo =2 9l wjyoR ol
Of2l AZo| i, vlEoint

SOl BEY £ 7(fume) =5
Jl1| E‘— _T'_A 0|A| _?_ I:II-AH

OT g2g ol 5] Al 22 22 99l B
i ol BlEeit
Aol by wulS S

H24A 7| 2EX|(bronchiolitis obliterans)

ojgkd M7

.

- ESXM ARIZ} THe T Sei2 Sai jsky 29 44 20 Bofuy sl
% 9 S22 Balo] SR Lol H2 ol ofS SU M5 E9f ZH0| g AIMUH COPDI %S 4 T
£14j0] elolut L-olojp Az 4 St

NoE %8 rorA



NoE %8 rord

10.
11,

12,

13.

14,

15,

10.

17.

18.

19.
20,

21,

22,

23,

24,

25,

206,

. Choi JK, Paek D, Lee JO. Normal predictive values of spirometry in Korean population. Tuberc Respir Dis

2003;58:230-242,

. Nishimura K, Izumi T, Tsukino M, Oga T. Dyspnea is a better predictor of 5-year survival than airway obstruction

in patients with COPD. Chest 2002;121:1434-1440.

. Lee S, Lee JS, Song JW, et al. Validation of the Korean version of Chronic Obstructive Pulmonary Disease Assessment

Test (CAT) and Dyspnea-12 Questionnaire, Tuberc Respir Dis 2010;69:171-176,

. Burge PS, Calverley PM, Jones PW, Spencer S, Anderson JA, Maslen TK. Randomised, double blind, placebo controlled

study of fluticasone propionate in patients with moderate to severe chronic obstructive pulmonary disease: the ISOLDE
trial. BMJ 2000;320:1297-1303.

. Jones PW. Health status and the spiral of decline, COPD 2009;6:59-63.
. Hurst JR, Vestbo J, Anzueto A, et al. Susceptibility to exacerbation in chronic obstructive pulmonary disease, N Engl

J Med 2010;303:1128-1138,

. Decramer M, Celli B, Kesten S, Lystig T, Mehra S, Tashkin DP. Effect of tiotropium on outcomes in patients with moderate

chronic obstructive pulmonary disease (UPLIFT): a prespecified subgroup analysis of a randomised controlled trial, Lancet
2009;374:1171-1178.

. Jenkins CR, Jones PW, Calverley PM, et al. Efficacy of salmeterol/fluticasone propionate by GOLD stage of chronic

obstructive pulmonary disease: analysis from the randomised, placebo-controlled TORCH study. Respir Res 2009;19:59.

. Soriano JB, Visick GT, Muellerova H, Payvandi N, Hansell AL. Patterns of comorbidities in newly diagnosed COPD

and asthma in primary care. Chest 2005;128:2099-2107.

Wagner PD. Possible mechanisms underlying the development of cachexia in COPD. Eur Respir J 2008;31:492-501.
American Thoracic Society and European Respiatory Society. Skeletal muscle dysfunction in chronic obstructive pulmo-
nary disease, Am J Respir Crit Care Med 1999;159:51-S40.

Lange P, Nyboe J, Appleyard M, Jensen G, Schnohr P, Ventilatory function and chronic mucus hypersecretion as pre-
dictors of death from lung cancer, Am Rev Respir Dis 1990;141:613-617.

Skillrud DM, Offord KP, Miller RD. Higher risk of lung cancer in chronic obstructive pulmonary disease. A prospective,
matched, controlled study, Ann Intern Med 1986;105:503-507.

Stavem K, Aaser E, Sandvik L et al, Lung function, smoking and mortality in a 26-year follow-up of healthy middle-aged
males, Eur Respir J 2005;25:618-625.

Tockman MS, Anthonisen NR, Wright EC, Donithan MG. Airways obstruction and the risk for lung cancer. Ann Intern
Med 1987;106:512-518,

Mannino DM, Thom D, Swensen A, Holguin F. Prevalence and outcomes of diabetes, hypertension and cardiovascular
disease in COPD, Eur Respir J 2008;32:962-969,

Fishman A, Martinez F, Naunheim K, et al. A randomized trial comparing lung-volume-reduction surgery with medical
therapy for severe emphysema. N Engl J Med 2003;348:2059-2073.

Kelly AM, McAlpine R, Kyle E. How accurate are pulse oximeters in patients with acute exacerbations of chronic ob-
structive airways disease? Respir Med 2001;95:336-340.

Jones PW, Health status measurement in chronic obstructive pulmonary disease, Thorax 2001;56:880-887.

Revill SM, Morgan MD, Singh S§J, Williams J, Hardman AE. The endurance shuttle walk: a new field test for the assessment
of endurance capacity in chronic obstructive pulmonary disease. Thorax 1999;54:213-222.

Singh SJ, Morgan MD, Scott S, Walters D, Hardman AE. Development of a shuttle walking test of disability in patients
with chronic airways obstruction, Thorax 1992;47:1019-1024.

Casanova C, Cote CG, Marin JM, et al, The 6-min walking distance: long-term follow up in patients with COPD, Eur
Respir J 2007;29:535-540.

Waschi B KA, Holz O, Muller KC, Meyer T, Wats H, Magnussen H. Physical activity is the strongest predictor of all-cause
mortality in patients with chronic obstructive pulmonary disease: a prospective cohort study. Chest 2011;140:331-342.
Celli BR, Cote CG, Marin JM, et al. The body-mass index, airflow obstruction, dyspnea, and exercise capacity index
in chronic obstructive pulmonary disease. N Engl J Med 2004;350:1005-1012,

Feldman C. Bronchiectasis: new approaches to diagnosis and management. Clinics in Chest Medicine 2011 Sep;32(3):
535-540.

Gibson P, Simpson J. The overlap syndrome of asthma and COPD: what are its features and how important is it? Thorax
2009;04:728-735.



27.

28,

29,

30.

3L

32,

33.

34,

Soler-Cataluna JJ, Cosio B, Izquierdo JL, et al. Consensus document on the overlap phenotype COPD-asthma in COPD,
Archivos de bronconeumologia 2012;48:331-337.

Bleecker ER. Similarities and differences in asthma and COPD. The Dutch hypothesis. Chest 2004;126:935-95S; discussion
1595-1618,

Louie S, Zeki AA, Schivo M, et al. The asthma-chronic obstructive pulmonary disease overlap syndrome: pharmacother-
apeutic considerations, Expert review of clinical pharmacology 2013;6:197-219.

Kauppi P, Kupiainen H Fau - Lindqvist A, Lindqvist A Fau - Tammilehto L, Tammilehto L Fau - Kilpelainen M, Kilpelainen
M Fau - Kinnula VL, Kinnula VI Fau - Haahtela T, Haahtela T Fau - Laitinen T, Laitinen T. Overlap syndrome of asthma
and COPD predicts low quality of life,

Hardin M, Silverman Ek Fau - Barr RG, Barr Rg Fau - Hansel NN, Hansel Nn Fau - Schroeder JD, Schroeder Jd Fau
- Make BJ, Make Bj Fau - Crapo JD, Crapo Jd Fau - Hersh CP, Hersh CP. The clinical features of the overlap between
COPD and asthma, Respir Res 2011 Sep 27;12:127,

Rhee CK, Yoon Hk Fau - Yoo KH, Yoo Kh Fau - Kim YS, Kim Ys Fau - Lee SW, Lee Sw Fau - Park YB, Park Yb
Fau - Lee JH, Lee Jh Fau - Kim Y, Kim Y Fau - Kim K, Kim K Fau - Kim J, Kim J Fau - Oh YM, Oh Ym Fau -
Lee SD, Lee SD. Medical utilization and cost in patients with overlap syndrome of chronic obstructive pulmonary disease
and asthma, COPD 2014 Apr;11(2):163-170,

Diaz-Guzman E, Khosravi M Fau - Mannino DM, Mannino DM, Asthma, chronic obstructive pulmonary disease, and
mortality in the U.S. population, COPD 2011 Dec;8(6):400-407.

Mc Donald VM, Simpson Ji Fau - Higgins I, Higgins I Fau - Gibson PG, Gibson PG, Multidimensional assessment of
older people with asthma and COPD: clinical management and health status, Age Ageing 2011 Jan;40(1):42-49.

NoE %8 rorA






ePg Al COPD X|=

l. M2
I, 22 2|2
I, B %2 2|2
IV. 27| COPD 2|2 M2t
V. 23 gz
VI s 4 5L =






KR ER: BY ZUS S8 SUSSIRNSING HYHCHIASE: S, Ao 28
2} 27|57 0

o2 axlol [SAHIS MY B 34 USHE FFHI mMRC 281 ojol SETRI0| Ridsls
H20l= EARSNYTEN = EARSAHERNSH(ELAAXSYE-IHEH THS HUHCHRASE
Sg, AnYE: U

L2 #ixf: SURSNERN FE SURISAHE-NEHEULAARIKISAEL XN BHE NYSCHRASE
Ss, ADYE: U,

"2 S BUTISUBEE o SURSUNE NSHE HYSl Sol 24 oIS FEI MR 26
oMol SEDBI0| Rigsls 29 EARSASBRINeL BUNSNHIEF2RZH(ELI2AAIXISAUEL 2R EH EehS

WESICHRASE: 2, A2 2
CH2 SRolA SRRISNEERIN, E8l 2A4AZRISAHIELREH, ICS/LABA B £ SelRISAHE2R2H 9}

EoRENEERIN SHAS XTI oZiol PE2 9loD2 Fixje] METo HAIZS Tefsiol ASS MRl
ez =e DT 28k

- CIZ 20N BURISASBRIN, B8 24NIXISMHERONER, ICS/LABA SBin| i SeiRISaHEr2 2R e}
EURSNYBEN SHHE XLots SolE 34 A2 AL MMRC 2054 ofdlo] SEZRI0| Algsls 29
Einlo] 54 ST oisiol BAIE WA SRS FESRI 7IZ0l o NS Waislo] MYE + Tt SeRANESEIN
S RIS AHIER IR SRE U AIRIS HHlER DK S ZEIE WESPIL, CHLABA ZEMI0] SRS HTel

Fol0] HUE & UCHRAGE w2, HIYE U8,

ICS/LABA S0l SARISYYZRIME FIIHE A2 WIIS, 42 2E AP 24 ABlE &L F ATEAHF
Z e DT 2
PDE4°*I1IX1I._ FEVi0| E& 0IER I | 50% O|20|1 2hY7| R Hu} AeiyE0| Qs EXfolA LA MEHH Of F7t510]

HYE & JHIATE: WS, AIYE: UB)

N =

COPD A5 SEE 39 35, E55e B, el 3 Bk TN 4, DYDY % A1 e
glet. 91g1o] gk B : eI
4 olal, Sk Aste] 1Y A=g WSk FAgksio} Stk w8 coPD &
o4F, SAH BF, AT ¥, T Aol A Sl i £ wRE f‘fHOl: gt} Fele corne 14
PR B FAT 5 QT a GGgeINe] £, f3) shnel wBEA g £

SIS §l AL IS A COMD el GIEE Bl WA R, TR ol
o] 2493} 2ol o OPD Zholl e % 4 Qo] oy s Fae) $5EE WA
ootk FAotERe ] B R AES S71AZ W ok FEV,S) Ot i THEIA Bxjel deE
AR vk ek, A 1970 28] o)l FAekEE NS A BF FHSH BT F5o] Foldx
olgeist wue e Sl Ak HESE FPelE NEs S,

J}ﬂ!
of

ﬁr_
nﬂr
2
*;:Lu

rn
rdo



I o= e

1. 7| 22|12

- 7| MXEEM = COPD A|Z2e| Z4l0|H, 23 Y BAg S8 (g i, SUNE M AESiCh 24 3
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« FEV10| H&0|ZA|2] 60% O|Ato|L, A|t 14 St 4437t 15] 0
CAT 108 o|2te| Zolst Z40| Q= SRb=(h &R 23t A0
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MYERINE MERCHEATE: W8, AL 28

Lot Ch SXjolM 7[RRI 27| MEdE of SQI24AZHX[SMH|ER2ENER| Indacaterolnt SRIX|SMEEEIH|
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E 3-1. R0l AL JhsE Sel7IAXEEH SR 2 MY

2| =YUHE HE20IXE S & AlZkhour)

LS MH|EI-2XHZH| (SABA)
Salbutamol (albuterol) 100 rg/dose, 200 dose/ea (MDI) 25 mg/25 mL/A 4~6
5 mg/mLvial
SRU24AZIR|ISMBE2REH| (LABA)
Indacaterol 150 . g/capsule 24
300 «g/capsule (DPI)
LS MSIERIN| (SAMA)
Ipratrop|um bromide 250 r£g/mL/A mLU/A 6~8
500 29/2 mL/A
A|SMEE2IH| (LAMA)
Tiotropium 18 g/capsule, 30 capsule/ea (DPI), 24
2.5 pg/dose (soft mist inhaler)

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

EAETAMER2AEAE FEVS] S S AL 5 Qo] B4 28 999 T A AT S 2l el
FAAAES FHH R AF ARgshes AR FUASAAAIE R0z AMgshs Aol oFY A 3} X8
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Y& aAAA] - salbutamol (albuterol)
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7|4 U £3}: s=F Al TR 838 (Muscarinic receptor) ] opEZ @ e] 2hg-S whslsle] 7w
USRS M2 2 M3 S8l 2gska, FYAIEAFZUAIR totropium M3e}F M1 5§
Aol that Aelo] T}, FUSEAAFZUAL] 718 AgATe sARE A g FUSEAIMEr-22-8A) Bt
20, FYASAFEAAE oFAlo] ek 1213 i 24ARE olatoleh, Adidinium o] 12413F ol o] H-EARE
< 7HAaL loeH tiotropium¥} glycopyrronium 24A17F o] de] ZE-AIMS ZER|a Q)o),
FUYAAFZ A towopiume FAdotslel Qe 7, 34 2 ko] A 3RS e sFAlEe] avte
FAAZIEY . O 79T 712 X2l tiotropiumE Z7F8RE Ao] H)% AstEEES A FIths 27

ro
i

E rlr m



ko] AFAe doluA] ok, the it A7EolA tiotropiume] salmetrol BTt F4dets}e]

AZ, Aclidinium 19 23] 8L 55 32 55 COPD SAtoll] $jekel wjsle] #7)%,

Fagke] AL Holn, 400 ug 12 23] Qo] 200 ug 12 28] QMR = o] e sl Fe

3l ac]jdjnium-% tiotropium} H]Z=8F 523220] kAT G397} et Adlidinium® P} glycopyrronuim®™ ¥ o

753t EFEee] AE toopiumsh V15 B1E Holw YA the ATEe| ML BE A7 9k
(2) R2|LI2oIM AL 7t SR, AlIE L 8TH(E 3-1 &R)

O FY&EFAAA - ipratropium bromide
© 2

32,
o
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jebad
i)
)
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ol
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rg o)
oo
fu)

b ©
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_1

o
o
>
Jl->

AAA - tiotropium
(3 ¥28: SUBIUAC 20 71 PG A5 99 W 1 B0 A L A
T8 2282 7 AxFolh. w7t RuEi ot U3t dAE HEskA] etk Ipratropium AREARS] 73
& gholuy 54 ke S48 % St} E- 07 ipratropiume ARESHE B9 AP 8-S dF 57 ]”‘]9]‘:]’*“
H]J} 9lo] =7} A7y} AoaP . WEREA oA tiotropium 2F&-8 Handihaler7} ©Pd Respimat 8715 o]83=
7 golaiA APE Zvtel Bdo| gltka Rusksdt! . SRR, TIOSPIR G704 tiotropium dry powder inhalere}
H] 35} Respimat soft mist inhalerg £3} tiotropium®] AFE-S- APgET} FAetale] Hlwoli] fo|2 Ho]x| ekojr}”,
ot w3 E AME3lY FYUIFZUAE ARESe AS vl Ad HEEY 349 sUge o ¢ gioh

4) 42t

(1) 22714 U 3} 5 2 B82S non-selective phosphodiesterase A= 7184 &4 2h& 2lo] 7t ¢
sk, 718 AEF AN AdESS STMATE 3t Qlvt 2Eiug AEEA 728 B oE okAlee] s
Zhgo] glo “’4 7BAE G ) FUNBAEGA FE AT S Qs 3BT AlgA o2 ARgei

FYASINER 22 A9} g Aol FEV,. I SF2gho] on|gil sAE oM, AgeF Bl edue Fojahe
A5 A8k aAIFoY H7TEe] e Kol st

(2) B2 vgdziele] 542 §oj&doln, X5 % Wt Foh AV e 545802 A 2 A
TN 2A), tpazt (o] 7 w2 WEd Bk el ) ol ok S EskANE S8

pe FAEOTE T8, B, 04, 228 Fol e, oldgk HAEL EH W AsEs e oM E veRd
et w3 e ARSEE TE RIEESA, g B dsAgo] JITkGE 3-2).

- g

5) 7| 22| 22| et M (combination bronchodilator therapy)
Fuel22keA] o —E—?Jffo A e efAleke 2 o] SAEA| ok FAEA FUweR 22k Al FUat
A, FAE-248409 B, FYFEAA} e B e A2 gE oS Wawe & 5 o,

E 32 gzl A4F thAjol ges 0jRs A4H H MaH He

BIEE 822 S0 sl F2 B 22 LA} e B2
= Nl
SHAEH| - Sois HAMLsEE(Pa0, <45 mmHg)
+ Rifampicin CSEAM AME
+ Alcohol - SEMAIER
< EEE
+ Erythromycin
+ Quinolone EHAH|
- Cimetidine

- Bjojzi2 e




MR O 713 871 7 71EAERAIE etk A B A9 vissiA g 23] A UeRdia
7NHAE Ao dAE Aok FUSEER 22 Al FUFFUAE 00D/ HEEHE wl S4ud
UERA] 9fomir] 7} oS TE0 2 ARNSSIIS 79K} FEV 2] iAol A, A&Eo g Yepde) 58k F9A]
2QHER22HEAI9 FUASAAFZUAE 2ol AMBBh= A4S T AN AT FEV, 7}, S52ee] 7o} ghe
A e BN, FAtEE AR BahdeF . Glycopyronium¥} indacaterol BEHAI(QVA149)E F5
= oPde] coPDEA N FUFZUAS AHES ST 552, 4ke] 23} H7)59] WIS JeRHYAT, 34
otgle] o) Aol thaE F t 77} Bod dejoltt”’. S5 ool 2 FsiEet 34t} Jd
COPDZHA}oA] QVAL49%= T1-8+F2] ICS9} LABA EHA|9} vluste] #7115 7)Aol o aapxe]lon, Fa-g-2 vl
EEi=a

i

W o

1o

2. AE|R0|E

- H7|S0| HAEX|Q| 60%¢2! D|otel A ZA
AR F71E & UCHIISE: W, AnzE: U,

- ICS/LABA 2&tdl= T= HHof sl H7|s 24, 42 & Mo s2i™olct,

- COPD &tx}oi|A{ fluticasone furoate/vilanterol Z2&HM| Al2S I{SICHEHTE: &3, HIUE: A48t 27 E 4),

- mMRC =2 CAT H=0} AHRIgl0] FEVi0] A 0 EX]Q] 60% O|TH0|7{L} X[k 14 SOt 25| 0|A SA ST} YU
A MEZ AE A5t UUH A= (Ch 2R} SURSMESEIN, SU4AAIZIKSMHE-2EER|, ICS/LABA &
2| e SURISMHERAEN o SUX|SMEASEIM SEH ALES LAKIZZ ATSICH AF|Zto| RHo| gicEz
gxlo] MBEQ BRZS Tofslol 4SS MEBICHIASE: £3, ATYE 28,

- SURSMT I, SU24AIZIXSLHE2ELEH|, ICS/LABA S8t 2| ALZ0| Etotd mMRC 2&HA| o|Ale| Sat
O] X[&=7AL S4 sy}t LMsh= A2 7|1E2| 0of2f UM E Helsto] AIZE & AT TE: {3, HIZT: ZE).

- COPD &R0l 52 % ZPAE|Z0|=0| |2 TS A2 MR RECHIAGE: 58, DY 2

iz

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

COPDON FYZHZo|= v AR Gah4kg A 9 ol thefxi= 2 delA iAot F2 2 A7
AF}E EdE F5312L Jom, COPDe| w4 52 HAl g5 gt FYzHRol=9] EHE A =Tho|
wEha FY2E|Zo|=AAY Ty FolE o] Tt T8 57 (Overlap syndrome) & 5578 A d8o=
g =lofo} i},

H7lso] ddlE=1] 600l WIRRl B9 4 54, w7153 ake] 2 3, 548 o5t S A FsEIRe]
= AMS 37K S QP AR SledE FUaE|RelE X2 E FAEkE v ostEr it F
ARE APFET FEVi9] A&HQ] ag e el
FzHRols o] A| REE o] aEslof st T AE, d Hag], 3R] Yol =% A #HHe

Ho| 7k & g, Budesonide%, fluticasone®¢] ZA w9} ZHE | B3 oJgke aA7lA| alskA] g}
et Fuljella A7IRE 28] FYLH Rols Fofo] A W #Ro] Juke T EAH) gl
Iz EATEHE Age] ek,

F 332 TFelA] AME 7hsh ZEIRo]=rF X3k COPD & kAot

It

o)

2) EUAH|Z0|=29} A4 7| 2|2 || Big QH(ICS and long acting bronchodilator combination)
W H(FUASAATZ LA, FUAESAER2218A, FYHZ0|E)L FEV o] 60% HTH] BA}EoA] Ffs)
e wl, 39k}, H71e ko] e sk, F4 ekske] HImE A £ Qi 5% o) COPD $rlelA
ICS/LABA EAI7} FYAIS JuEr2h8A] D550 val] #7153 4k Ag 712 54 oskg 2zl
TS O A3k ATelA] ICS/LABA E3AITE 9okl vl APFES JulgiAl FAATIAE BT, o)F

ro
i

- O



E 33 felzloM AR 7tsSs ICST) ZEE COPD X|ZE 2

oA =R g
Budesonide/Formoterol 160/4.5 g (DPI) 18] 1~2 doses¥ 12 25| ¢!
320/9 129 (DP)) 13| 1 doses™ 12 23| ¢
Fluticasone/Salmeterol 250/50 g (DPI) 15| 1 doses™ 12 23| 5¢|
500/50 g (DPI) 13| 1 doses™ 12 23| ¢
125/25 119 (MDI) 13| 2 dosesM 12 23] 59
250/25 12g (MDI) 13| 2 dosesM 12 23| 59

DPl=dry powder inhaler, MDI=metered dose inhaler

<

AR RS A AT BUSAR $F 977 BaF Eon ™, 1Cy/1ABA BHARE totropium
SEA R SETAES A o5 H] A IARAR AR LA AR, e FY2
H2ol=E T BTEUS A TS S/ 1CYLABA BHAIh FUASHFZAA WAL tio-
tropium BHEAZCE 37155 3] A& SPAZ S Dt AR WAR, ABORE Aol7t g, et
of Bt ke AT vlkstel B U ge 97t Basd,

3) A2 AH|20|=(oral corticosteroid)

AR A7IRe] AT Eol= Fol7h COPDel| Ego] Hrhs 3 girh W, COPD FEAjollM A7|7F A
2RO =S Folohs ¢ AHRol= SHES sty 55 Bz op|& 4 b 1 9le) Bzkgol| thgk
AR AT Aol Rt 7|34, T4 S5, BH, FAVIS £ T dekH]l 2H|2o|= Babkgo] st
Aoz g,

wehx ¢ Al COPD ShalollA] AF2ElEolsi F38kA] ekt e $8e A 5olw Bpsla Z4o] A%
Hil thE deo] Qe A9 AFLHRo|=rE dad  glon, o] Ag FHAgke] &0 {FAS| o} gt

3. Phosphodiesterase4 (PDE4) 2 A|#|

- PDE4AA| A= FEV:0| F& 0FR|2| 50% O|2H0[HA BHMY|ZIX| 0t t5iH2{0] U= EHRIoIA 2R} MERIH|Of F=Ttst
0l AZE = UTHTE: K3, dud )

1) 287|142 =21t

PDEAAIAR= AIZ W cAMPO] 235 SAlste] 95 a5 vehdth Roflumilast= @ A5 2180 Q1= o]
PDEAAIA] 5 A0 3718 ke e 719x) 8gA7} oAk FEV, - gte] A 3PS AT, FEV;©]
AgelEA12] 50% gkl Al W71 g A} o) o] gl FAlolM FANEE AT, FUASAT IR
AePgAlll F7F A8k -5 1okl vlsh H71s T FAdetstel Nles S ARl FH =0l =}
F7F ARBEEGE W Frdotste] Mg Eole AoR Huseith

2) 238
&

B PG sk T Fgoln th o Aol 21 AR, ATHAE BT 2 ke Folw
W FABM> 3000 AFE2E T ol ¥ 5 9om AT Wske 7] 1Y olfel BB, e o
Fe 3719 olfel ATl suEr”

0O -




: ﬂ%??i'ﬂ(ﬁ‘ﬂ%‘—i—t =5, dude ZEe T MiEATE: %5, d1dk: o2 2= COPD &l HE

Of
- COPD EIXjollAf Ollgtn| BHdml= BT PECE/TE: 28, 12k 28, 271 9).

1 ) o“HI-Z-I_’.':
 COPD gifell/] QIEFeAL WAl 58 AT, QoPD FAjelr] QEalla wiale: glelo] Bagh Hwe|
715 st Abpe el or] e Fold o Aol QERalal ulolel Ao vijd gsle] Aot
Aojupy] whizol, o}F whogat WS wid 10~ 1290] HEHCFT. APTF WAL TR NN AR it

22 Aol Fmpt B

N

oo,ll

) SHdA|

2 AFEo)A erythromycin, moxifloxacin, azithromycino] 18} WEE 7har7)= Ane Bgof*Y o}z
A Ggke Brweic), e 4714 A AR F2kaa) ‘5]'771] OFx ] Ulide] ¢87F 9lof oFg Al copD
FAtol|A o A Ae WA e

FU

3) HHEaliA|et ShittA|
HAgAE ARl A4S H71s e SAE e, 34 gt ReE dF e e oshy
TR JS sk SfollA EHolnt”, siAINE o]Hgk A= g :qo} iAo 2 ALES Z1S FAEA]
ek, o8 shAIe] Nacetyicysteineo |} carbocysieinesh 2 P G} HhE FpAv, ) 2H|=ol =R
AREBHA] = slxlold] A osl= 7k A

rr

ﬂll

4) 2sH|
71 COPD FAlollA) BHE S0l ek S WolHel e FTk”. wehd QP9 coPD Fjell xlsnzau
TFHAH e DA et B3] RN 5F F2E oalels vlekR dslale] Al AV Tshe

331, FEolsPl AMgsRs A9 298 Felslo g

5) S 2ES2EA|

AE TGS COPD $H2}e] o Foll L G o] FAA Be BRI eFEEo] ATEo), 1 A
= A olT), COPD BAbe] ANZEZE o 1) WRhHrR: AAH0E S)Be BEF Je, SaRsgAs
Mgl o3t 3] 0F YL WeliA Q8lE Tl meke B S ok webd BREAE) Nivic
oxide, Angiotensin-converting enzyme inhibitors, calcium channel blockers, alpha-blockers)i= HaLE}A] =t} A
kA gl gt AR EE #EH X 24 (Endothelin receptor antagonist, PDESYAA], prostanoid analogs)&®=
COPDS} Qiel AL x| gol| Axshx| eher)”,

_>.i

6) ot
787 3 AT wheke uie- Agk COPD $ate] SE2TES AT B3t QIARE, AZkeh odnkg-S g
o~ o]q_77,96-100
T oM .

rn
rdo



o

At o= 2= (2 3-1, 3-2)

1) 7+ AHFEV1 0] H&0=X|2] 60% 0|40, Xt
0~ 1CHA| Afo|2] S E=2Ho|Lt CAT 10 D|2te]|

TUEE7EAFEA L] A A eS ST SEEte

=4 (MMRC €=

121 31, COPD Z38t BoKEAH FEV;,
MMRC 0~1 (SE= CAT %7} 10 Djahel Z<olc}, Liz:
3t wo|of, MMRC 2 0]t (SE= CAT %7} 10 ojAkel
& oIEA|2] 60% O|2HO[ALE X[t 1 S92t 23] o4

o_||_§|_). 7|‘E': _?_lé.l LIS =Al 245}

| XA oo o[,

CAT &%)

= o =A
?E RS B¢

FEV; 60% O[&0| |it f ©t5i7}
Al8t FEV; 60% O[AY0| T X|ct 3fof 2457}
A0/}, k2 98 £8. MMRC 2 CAT A4}

=,
=R

AL 19 S0
FEV, ot 5 314
>2 g oHE HE2

oler (h A8t otat =1
60%
OIFS; (oh (Lh 0~1

mMRC 0~1 mMRC > 2

CAT <10 CAT > 10

ALt B golm,
AU

4lo] FEV10

271 AL COPDZ e F=2 Aot o317} 13 ojd UUH

Zo[ct.

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

FEV, <60% pred. or

> 2 exacerbation/year
or history of AE COPD*
related admission (Ctz)

mMRC 0~1 or
CAT <10 (9tz2)

mMRC > 2 or
CAT =10 (LtZ)

Short-acting beta2-agnoist as required

: LAMA or
First choice ggﬁgs"’t‘fg‘?extlfd LAMA or LABA" 24 A2 LABA or
ICS/LABA or LABA + LAMA
Exacerbation or
mMRC > 2
Add on therapy LAMA + LABAT

LAMA + 24 A| 2+
LABA

Exacerbation or
mMRC > 2

L

ICS/LABA + LAMA
PDE4 inhibitor™

32! 32, oFY Al COPDe| 4= EHAXIZ,

*AE COPD: Acute exacerbation of COPD,

2417} LABA E3

TREV: <50% HAIO|SR|, BHA7|RIX|Y, olalzio| Yl BRI,

LABA: Long Acting Bronchodilator, LAMA: Long Acting Muscarinic antagonist,

o -




oF AR B8 mMRC 28] oge] Fdol WAL FAClsL WAIsKe B9 FUSEIER24 8715k
FUSTATRUAE BTHo] AL FUASIBARAE AT 5 ek, 7HE BARE thgoz 21
QI Ao §l) Wl 7k BAlel Ui A 27 ] ok,

2) LI SIRHFEV:0] HA0IS2I2] 60% OIA0| 1 |t 114 SO+ F4ot8i7} 18] 01510|2A mMRC
2547 0| Ato] BER2IO|LE CAT 10 0J4e] S40| U= B2}
FUASBATRA ) MG B A2 BRI, o] ok Tl FUAL L2 EAGEAANAS
I T FAITEL) 96k 7 o8 ZAS 2 224 FFM) A5 ) 5
54, 4] 4 Y, B o Ba S F FE Ale] Ao} YA AT Ide] 12~ 24572 Jrh A0 Ho}

CIP AR

9
o] HT A5

H77ke] 27} A7} 2 asic) tqa} 1 U 8] 749 FUAEGHER22H8A] 22 FUAEA
T Jer 7 okE 7F $92 gl dsoit gl Exje] Aol wheh e £ Qlk 2 B
TUAEuER 228 A FUAS I ETAE W] AR 5 ek v A7 IRho] ol W aS Alds)
= e 1 a9E o A 2RI davt i

v kel FUASA7 BRI T ARGl Eekal gate] S 0] gAY oyt ek B¢
Witawe ARt FUAEGuER22-8AIeE FUASHIZUAIE 2ol ARBskE ¢ B AR AJRT} FEV,
7t Siae] gt dre] A S Holth ey ol A kel S ofstE v st B
S dos AR AL o, A7 7R= BiHez g2 ARl st

S0t Zil O|d oot AU L YU H=2 et 247t YU 22t
FUAS G Z A, FU24AREAS JER-22H8-A], 1CS/LABA B84, FUAAE gullel-22-8A1ek U&=
HA| B3] ARE-S dAAm R AR ICS/LABA B3] AR FUASAFZUAE A3 it AI7E

Fes Aol FAdsl Wier) Boten, FYASATZUAE AMES 2 ICS/LABA E3A] AR R 728
2ol=rt A3k FAetste] Hlwr) wokth HAF R 1CS/LABA ?MH AL FURAGIFZ A B o5}
358 FolA HalGla F okAzke] 4 9IIrh ICS/LABA B3 ARG ol e wiwsl Sviskich
ICS/LABA BgtA|9} F24A7kA]& *guﬂa} 228 A2 A Hlwd drs glok
q,—,L Aol FURASAATZ A, FU24AZER1&AJulER-22H-87], LABA+LAMA, ICS/LABA E-3HA| o] A}l
SRl mMRC 287 o] de] Sl 1§H7M s WAk B 71 oe ofAlE WHEste] AR
4 ek ICS/LABA Bkl FUASAHZZIAE Tk AT e FUASHTEZIA &= opAlu 77
S Gre] AS AR AT ICS/LABA BAIE 23 Hlugh =E-2 glok. UPLIFT $17-9] A2 el
A AR O] ICS/LABA —“L?Mﬂl vl 19, 49 o] H7ls3 e e AL FAdetsker R gk
A& HEAZ U AFFES AFol7t fI3iTh AR aRT FU2AARIAIE HER-22- 8o FUAS S RE DA
HEams wwg 04?»— AA7EA] (At
PDE4AAR= FEV 0] A4 ol52]9] 5000 nlwho| 1L F5 Ftollx] whA7] e 3} ofsli o] ol $Alolr] 71&
oFEl| F71ske] AREE 4 ek FUAGAT ARG GA o Tkl 785 flokel vis) A7 15 TWIATIAL FAdetst
o] WI=E S50tk PDEAGAIARE @4, AL AT s 59 F2H80] Qo] ARg Al T8 g8 tif-2e] 7282
ok T 7HE dloll sdE wddE okt W Folsixe ¢F Hoh

3) Ckt EFAHmMMRC E2 CAT Z-2eh &2+310] FEV,0| A4 0f|52[2] 60% DO|2H0[ALt 2|h 1E
I. |
I, F9A

[o
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=5}
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I e 2=

-0 T3t IS, 57| ASES, DHOIS Al iSO Ciet WS SIS N5 AISHES B 4 gloi,

Soa ol 3 WR U Yus 3L 4

92 COPD 2ixjo] ReffRIE HsiAd + 2lon), COPDOl SBE9 BARI0| 3ls 228 5% + At 528
FEOCHEASE: 52, RIS 23,

0|I

)
. E— COPD 27(|—°| 2032 ojolsty 2 s Al(pack-years) 22 7|E6HCL
- 20IE QM Al ZPISHS AMKL HEQH So| MAARA SX|Qt UE (L FEl LR bupropion, varenicline)
2 Hdllsh= 20| A= L MAASA ZR2E ALSSE A0 o 2nHo|H A Eo|Ct
- 9|20l0| 3R7ITH SIS 25t MEE slolz Z¢ M3E0| 5~10% HEE FH0|22 2E 2012 of 2 Aloict
=0 B}

MO ASHOE BiA, oi7] 3 AN sl 48 TRICE B

- ofe] B7|2210] T2 RoIH HFBIR Hyls 2o SEE FY + UL, slol2oA o] SO izt AYB| LS
B0l A& HYIS 248 B + Ak

- of9] B7|2912 COPDL| ZHoiSIE Yl + U002 ofe| B7|20i0| M8 220 137 ORIESS ofF| YES
Amsict,

1. 2824 A

COPDE FIA7IAY XA 7= Y8848 %}ohﬂ T o2 Qe AL e Zasi) B9 COPDE HHYALF]
31 APEHA k= vk 523 Aol n g FHS | ol
oHe) A, ¢7] L 7k jsiok afn, okel B Al F71Q AR Fol/ht HShES WA

r&
m

ol
Fﬁ.’
rlet
X

1) 82 18
BE P Al g Bge vk AT ah Geld 9otk COPDAIAIS] Mol the AT BA 8

L

e 2Pl ko] aks 0 £ESAS SR Eelort gl dhlske 7145 59 2 03
G S S A SO COPD clalel i Al ) B A 2 sl 1)
wolE o A AEEe Akt £2s FU olHel mEWEe oshd A, Mg, s T2
W ZA9) EFEALAL 5 COPDY RE ARALE e ofe Jelz AN 4 3

(1) BgO| SE Y Hzk: dge] 59, 982 Aeb] sk 1FelA 3 otslag), A4S fAsked Bxis

J52419] e ofAATIE ol 913 B3N], BAREE BA IS 27 42 DA s AFe
2 28A40lobk dck, COPDE AR o il AAIS| ARk S5 ol s, S ek UL
B FolE Fhgolr] Bae] B} Felgol AFE 23, 7 B REARE ATV B ol

%&Iilﬁﬁl ASE o CHE =0l ohEh o




N

M d

FYA ARE A% HAHES TSI A copDel ohslE IF 9 B AFEARE R
o, CoPDe] 71 sk Webgel, Amol thet the, EFETAS LA B

j=4 [e]
$o) A8 FAlolth

Kl

SEZE Wk A7), A ofstell thigk AR 3 T AFell #Ek e 5o coPD

5] Fells o] wSARE WEsTE A2t E RS ATshs wSAREE vidst iy St
S8 7IES AFA717] A3 AT 9FR ez o Fold £ vk A Agel it Evks Awrt BA
A, Ffetolr] copDel] tieh FBAQ) sgo] gels), ¢l & SuAld o8-8 2 5 AUhs Bt i

oJe] S Fejel ) ATEE QM AEE 1 G840 QA o1 ABE wFTel= Avko 2= FE 7|y
ok AR AR 5 e 2k A2F Fele) weo) 7 et Xy st S 2L BEAE
2 o]l AR ZlessT ASAR] LEZead oo v aveltt

(3) Eat W] T2 3MO| H|8& D} COPD $hkuls Z2asie] Hlgthu] Fvk= of8Ald off Hlgdl| we} =7}
o} A)ujc} Zpo|7k Qlrk. Y3k FAE tIFo R COPD LS whshe 4% 2ol tigt A2, oHeo] AMg, 2
ofstel gk ol 2ol EaHE Hel A77h ARARE HFkAFEo] 4Fs] 23HE AR 58 COPD FAjeollA|
Ag3P1 o, QlFell Al coPDell tigh A} wfo] Fxte] A 127097k ol=H g Eqrhs
Ba7} Qo™ F7} vl Bed ol

o
(1) 399 23} 5212 COPD Ale] AAQHE HstAd 5 9lon, COPD $5Ee}t BARle] A7l HAE
=% T T T8 Folt), 4E-5559] COPD A= 11 7F F AT A7-ollA] FEV, 0] Adol53]<] 60%
njko 2 A4 A9t SdAtelA frolshAl WktHEARE 38%, B2k 10%). COPD E:afellx] £ of ol mhe
COPD ## o|2h&3} APgEol| thet A7-olx T A715] T5ret BAlgle] FEV, o] s strZict, wgt
Fle COPD A9, COPD ot} 913 Y918, COPDRH APEEs} HA| APFES Az, od &vh=
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A7V aNe) Age WHEA] QPP 37 Beh T abel hEste] 25k Q1Y A BUEALRY i AAE
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435 iok— FL QIHF i, s Gt 17} COPD 32159l 382¢h &% 54, a9 4, 7k
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)3l 404 o)AellrE= COPD §HE©] 13.4%°]™, GOLD 13} 2 COPD7} 94%S x}AJ8}aL Qle}. &3k COPD $kx}e]
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MEDLINE

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

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

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

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

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

6. 6, 1-5/OR

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

8. ((((((((((groupsltiabl)) OR (trialltiabl)) OR (randomlyltiab])) OR (drug therapylshl)) OR (placeboltiab])) OR (randomiz-
edltiabl)) OR (controlled clinical triallpt])) OR (randomized controlled triallpt]))) NOT (animals[Mesh] NOT
(humans[Mesh] AND animals[Mesh])) 2556208

9. 6 AND 7 AND

. (("Indans/administration and dosage"[Mesh:NoExp] OR "Indans/adverse effects"[Mesh:NoExp] OR "Indans/pharmacol-
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11.
12,
13.

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

1 OR 2 OR 4 OR 5 OR 10

11 AND 7 AND 8

"adrenergic beta-2 receptor agonists"[Mesh Terms]

14, 1 OR 2 OR 10 OR 13)

15,

14 AND 7 AND

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

COCHRANE

1. MeSH descriptor Emphysema explode all trees

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

3. (obstructive pulmonary disease):tiabkw or (COPD):ti,ab,kw

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

5. (1 OR 2 OR 3 OR 4) 9270

6. (onbrez):tiabkw OR (indacaterol):ti,ab,kw

7. adrenergic beta-2 receptor agonists

8. (( 7 OR#8 ) AND 6)

EMBASE

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

2, '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 (Tung emphysema'/exp OR 'chronic obstructive lung disease'/exp AND [humans]/lim)

3. 'onbrez'/syn

4. 'beta 2 adrenergic receptor stimulating agent'/syn

5. 'indacaterol'/syn

6. 3-5/or

7. 6 and 2 and 1

8. 7 AND (2009:py OR 2010:py OR 2011:py OR 2012:py)

LAMA

MEDLINE

1. ((("Cholinergic Antagonists/administration and dosage"[Mesh] OR "Cholinergic Antagonists/adverse effects"[Mesh] OR
"Cholinergic Antagonists/pharmacology"[Mesh] OR "Cholinergic Antagonists/therapeutic use"[Mesh] OR "Cholinergic
Antagonists/toxicity"[Mesh]) OR ("Scopolamine Derivatives/administration and dosage"[Mesh] OR "Scopolamine
Derivatives/adverse effects"[Mesh] OR "Scopolamine Derivatives/pharmacology"[Mesh] OR "Scopolamine Derivatives/
therapeutic use"[Mesh] OR "Scopolamine Derivatives/toxicity"[Meshl)) OR ("Muscarinic Antagonists/administration and
dosage"[Mesh] OR "Muscarinic Antagonists/adverse effects"[Mesh] OR "Muscarinic Antagonists/pharmacology"[Mesh] OR
"Muscarinic Antagonists/therapeutic use"[Mesh] OR "Muscarinic Antagonists/toxicity"[Mesh])) OR "tiotropium"[Supple-
mentary Concept] 11100

2. "Spiriva"[TIAB] OR "tiotropium"[TIAB]

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

4. 1-3/0R

5. COPD AND HSSS AND 4



EMBASE

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

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

10R2

4, 3+RCT+COPD

Rl

COCHRANE
1. MeSH descriptor Cholinergic Antagonists explode all trees
2. MeSH descriptor Scopolamine Derivatives explode all trees
3. MeSH descriptor Muscarinic Antagonists explode all trees
4, (spiriva):abti OR (tiotropium):abti OR (lama):abti OR (long-acting muscarinic antagonist):abti
5. (#1 OR #2 OR #3 OR #4)
6. 5 AND COPD
ICS/LABA
MEDLINE

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

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

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

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

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

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

OR "drug combination"[TTAB]))

1 OR 2

. 5 AND COPD AND HSSS

oW

EMBASE

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

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

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

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

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

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

1-4/OR

5 NOT 'animal experiment'/de

'clinical trial'/exp OR 'randomized controlled trial":it OR 'controlled clinical trial":it OR randomized:ab,ti OR placebo:abti

OR randomly:abti OR trial:ab,ti OR groups:abti OR 'drug therapy"lnk NOT (‘animals'/exp NOT 'humans'/exp)

8. '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)

9. 6 AND 7 AND 8 971

e

- ©



COCHRANE

8.
9.

10

PDE
M
1

Noov e

M o

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

. 4 AND 9

4 inhibitor

EDLINE
( "Phosphodiesterase 4 Inhibitors "[Mesh] )
("Roflumilast” [Supplementary Concept])
"Phosphodiesterase 4 Inhibitors"[tiab] OR "PDE4 inhibitor"[tiab] OR "roflumilast"[tiab] OR "daxas"[tiab]
1-3/ OR
((((((((((groupsltiabl)) OR (trialltiab])) OR (randomlyltiabl)) OR (drug therapylsh])) OR (placeboltiabl)) OR
(randomizedtiabl)) OR (controlled clinical triallpt])) OR (randomized controlled triallpt]))) NOT (animals[Mesh] NOT
(humans[Mesh] AND animals[Meshl])) 2
("Lung Diseases, Obstructive"[Mesh:noexp] OR "Pulmonary Disease, Chronic Obstructive"[Mesh] OR "Pulmonary

Emphysema'[Mesh])) OR ("Chronic obstructive pulmonary disease"[TIAB] OR "Emphysema[TIAB] OR "Chronic bron-
chitis"[TIAB] OR "Chronic obstructive lung disease"[TIAB] OR "Obstructive lung disease"[TIAB] OR "Obstructive pulmo-
nary disease"[TIAB] OR "Obstructive lung diseases"[TIAB] OR "Obstructive pulmonary diseases"[TIAB] OR
"COPD"[TIABJ)

7. 4 AND 5 AND 6

EMBASE

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

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

3. 80R9

4. 'emphysema'/syn OR 'chronic bronchitis'/syn OR 'chronic obstructive lung disease'/syn OR 'obstructive lung dis-

ease'/syn OR 'obstructive pulmonary disease'/syn OR 'obstructive lung diseases' OR 'obstructive pulmonary diseases'
OR 'copd/syn OR ('lung emphysema'/exp OR 'chronic obstructive lung disease'/exp AND [humans)/lim) 111,493
'randomized controlled trial":it OR 'controlled clinical trial":it OR randomized:ab ti OR placebo:ab,ti OR randomly:ab ti
OR trial:abti OR groups:ab,ti OR 'drug therapy"Ink OR 'clinical trial'/exp NOT ('animals'/exp NOT 'humans'/exp)
10 AND 11 AND 12

COCHRANE

Ll i

oSN

MeSH descriptor Phosphodiesterase 4 Inhibitors explode all trees

(phosphodiesterase 4 inhibitor):ab ti,kw or (PDE 4 inhibitor):ab tikw or (roflumilast):ab,tikw or (daxas):ab,t kw
(14 OR 15)

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

MeSH descriptor Pulmonary Disease, Chronic Obstructive explode all trees

MeSH descriptor Emphysema explode all trees

(20 OR 21 OR 22)



8. (16 AND 20)
9. 21/LIMIT TRIAL

1 [EEREEERE

1) L2} Cl &8k
dacaterolt}t &

22 |¢A+%+aax1| Tiotropium S8 A2 ¢ cr. ob7t 2L glo

[=)
ocooa=2 = —_—
2 2Ajo| s et B8-S 12510] ofES HHMHZHrE: =3, d1dE: 28, 2

HE1).

Author, year
publication

Title

Method

Participants

Interventions

QOutcomes

Donohue et al, 2010

Once-Daily Bronchodilators for Chronic Obstructive Pulmonary Disease

Indacaterol Versus Tiotropium

Randomizedto double-blind indacaterol 150 or 300 g or placebo, or

Open-label tiotropium 18 12g, all once dally, for 26 weeks in patients with moderate-to-severe COPD

[GOLD] moderate-to-severe COPD

Inclusion
- aged =40 years
- a smoking history of =20 pack yrs

Indacaterol 150 or 300 mg or placebo, or

Open-label tiotropium 18 mg, all once daily, for 26 weeks

Primary endpoint

Trough FEVy (measured 24 h post dose, (mean of 23 h 10 min and 23 h 45 min post-dose
measurements)) after 12 weeks of treatment,

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

Author, year
publication

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.
[GOLD] moderate-to-severe COPD
Inclusion
- 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 150 «g or tiotropium 18 «g, all once dally, 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, FEVy 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

Author, year
publication

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
[GOLD] moderate-to-severe COPD
Inclusion
- 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

+ Pregnant women or nursing mothers (pregnancy confirmed by positive urine pregnancy test)

- 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 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 I
and IV), 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.



Interventions

QOutcomes

- 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,

+ Patients who were participating in the active phase of a supervised pulmonary rehabilitation
program,

2:2:2:2:1 ratio (via interactive response technology) to treatment with double-blind QVA149 (indacaterol
110 «g /glycopyrronium 50 @), indacaterol 150 g, glycopyrronium 50 «g, open-label tiotropium
18 g or placebo,

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,

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 0 to 4 h (AUCO-4) for FEV;,
peak FEVy 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),




Author, year
publication
Title

Method
Participants

Interventions

Outcomes

Decramer et al, 2013

Once-daily indacaterol versus tiotropium for patients with severe chronic obstructive pulmonary
disease (INVIGORATE): a randomised, blinded, parallel-group study

Multicentre, randomised, blinded, double-dummy, parallel group study

[GOLD] severe COPD

Inclusion
- aged =40 years
- a smoking history of =10 pack yrs
- post-bronchodilator FEV; between 30% and 50% of predicted value, and post-bronchodilator

FEV: to forced vital capacity (FVC) ratio less than 0.7
- a documented history of one or more moderate or severe exacerbations in the previous 12
months,

Exclusion

Patients with a bodymass index of less than 15 kg/m2 or more than 40 kg/m2, a respiratory tract
infection or COPD exacerbation needing systemic corticosteroids within 6 weeks of the screening
visit (visit two), or a history of asthma,

One-to-one ratio to receive once-daily indacaterol maleate (150 2g; Novartis Pharma AG, Basel,
Switzerland) or tiotropium bromide (18 «£g; Boehringer Ingelheim GmbH, Ingelheim, Germany) for
a 52 week treatment period

Primary endpoint

Indacaterol was noninferior to tiotropium for trough forced expiratory volume in 1 s (FEV;)
at week 12

Secondary outcomes

Indacaterol was noninferior to tiotropium for rate of exacerbations at week 52

Safety

Adverse events & serious adverse events (including admissions to hospital and deaths), vital signs,
laboratory assessments, blood test results, and ECGs,

Bateman 2013

Buhl 2011

Decramer 2013

Donohue 2010

Allocation concealment (selection bias)

Random sequence generation (selection bias) _:l

Allocation concealment (selection bias) |

Blinding of participants and personnel (performance bias) _
Blinding of outcome assessment (detection bias) _

Incomplete outcome data (attrition bias) _
Selective reporting (reporting bias) _

oertios NN

. . . Random sequence generation (selection bias)

0%  25% 50% 75%  100%

® | @ | ® | @ | selective reporting (reporting bias)
. . . . Other bias

. . . . Blinding of participants and personnel (performance bias)
© @ | ® | @ |Binding of outcome assessment (detection bias)
® @ | ® | @ | ncomplete outcome data (attrition bias)

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

mE=RE

Risk of bias summary. 18l 2, Risk of bias graph,



Indacaterol Tiotropium Mean Difference Mean Difference

Study or Subgroup _Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI 1V, Fixed, 95% Cl
Donohue 2010 146 04013 389 142 04033 393 7.5% 0.04[-0.02,0.10] N

Buhl 2011 144 02818 794 143 0.2827 799 30.9% 0.01[-0.02, 0.04] =
Bateman 2013 1.39 0.3331 476 1.37 0.3345 480 13.3% 0.02[-0.02, 0.06] I
Decramer 2013 1.134 0.3046 1450 1.142 0.3064 1467 48.3% -0.01[-0.03,0.01]

Total (95% CI) 3109 3139 100.0% 0.00 [-0.01, 0.02]

Heterogeneity: Chi? = 3.41, df = 3 (P = 0.33); 2= 12%

Test for overall effect: Z = 0.62 (P = 0.54) 02 01 0 04 02

Favours Indacaterol  Favours Tiotropium

18| 3, Trough FEV; at 12th week,

Indacaterol Tiotropium Mean Difference Mean Difference

_Study or Subgroup Mean  SD Total Mean  SD Total Weight IV. Fixed.95% Cl IV, Fi % Cl
Donohue 2010 142 0.3799 349 1.4 0.3838 356 43.9% 0.02[-0.04,0.08]
Bateman 2013 1.38 0.3331 476 1.38 0446 480 56.1% 0.00[-0.05,0.05]
Total (95% Cl) 825 836 100.0% 0.01[-0.03, 0.05]

k + t u d
-0.2 -0.1 0 0.1 0.2
Favours experimental Favours control

Heterogeneity: Chi2 = 0.27, df = 1 (P = 0.60); I = 0%
Test for overall effect: Z = 0.46 (P = 0.64)

T8l 4, Trough FEV; at 26th week,

Indacaterol Tiotropium Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight |V, Fixed, 95% Cl 1V, Fi % Cl
Buhl 2011 371 157797 794 39.2 155466 799 453% -2.10[-3.64,-0.56] L
Decramer 2013 43.3 19.7259 1496 43.6 19.3843 1503 54.7% -0.30[-1.70, 1.10]
Total (95% Cl) 2290 2302 100.0% -1.12[-2.15, -0.08] <&

k t t + d
-10 -5 0 5 10
Favours experimental  Favours control

Heterogeneity: Chi? = 2.88, df = 1 (P = 0.09); 1> = 65%
Test for overall effect: Z = 2.11 (P = 0.03)

2l 5. SGRQ at 12th week.

Indacaterol Tiotropium Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight |V, Fixed, 95% Cl 1V, Fixed, 95% CI
Donohue 2010 371 17.023 346 394 17.2934 357 23.5% -2.30[-4.84,0.24] ———
Bateman 2013 38.1 227855 477 39.14 22.8173 483 18.1% -1.04[-3.92, 1.84] - "
Decramer 2013 435 217635 1408 429 21.8638 1421 58.4% 0.60[-1.01,2.21]
Total (95% Cl) 2231 2261 100.0% -0.38 [-1.61, 0.85]

k t t + d
-10 -5 0 5 10
Favours experimental Favours control

Heterogeneity: Chi? = 3.83, df = 2 (P = 0.15); I2 = 48%
Test for overall effect: Z = 0.60 (P = 0.55)

T2l 6, SGRQ at 26th week.



Indacaterol compared to Tiotropium for COPD

Patient or population: patients with COPD
Settings:

Intervention: Indacaterol

Comparison: Tiotropium

llustrative comparative risks* (95% Cl)

Relative No of Quality of the
Outcomes Assumed risk Corresponding risk effect Participants evidence Comments
(95% Cl) (studies) (GRADE)
Tiotropium Indacaterol
Trough FEV; at The mean trough fevl at 12th 6,248 SPISPISPIC)
12th week week in the intervention groups (4 studies) moderate
was 0 higher
(0.01 lower to 0,02 higher)
Trough FEV; at The mean trough fevl at 26th 1,661 SPISeISPIC)
26th week week in the intervention groups (2 studies) moderate
was 0,01 higher
(0.03 lower to 0,05 higher)
SGRQ at 12th The mean sgrg at 12th week in 4,592 SPISPISPISS)
week the intervention groups was (2 studies) high
1.12 lower
(2.15 to 0,08 lower)
SGRQ at 26th The mean sgrq at 26th week in 4,492 GISIPIC)
week the intervention groups was (3 studies) moderate
0.38 lower

(1.61 lower to 0,85 higher)

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes,

The corresponding risk (and its 95% confidence interval) is based on the assumed risk in the comparison group and the
relative effect of the intervention (and its 95% Cl),

Cl: Confidence interval,

GRADE Working Group grades of evidence,

High quality: Further research is very unlikely to change our confidence in the estimate of effect,

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and
may change the estimate,

Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and
is likely to change the estimate,

Very low quality: We are very uncertain about the estimate,
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Author, year
publication
Title

Methods

Participants

Interventions

Qutcomes

Results

Karabis et al, 2013

Comparative efficacy of aclidinium versus glycopyrronium and tiotropium, as maintenance treatment
of moderate to severe COPD patients: a systematic review and network meta-analysis

A systematic review was performed to identify RCTs evaluating aclidinium 400 g twice daily (BID),
glycopyrronium 50 «£g once daily (OD), tiotropium 18 g OD, or tiotropium 5 g OD in adults with
moderate-to-severe COPD. The outcomes of interest were: trough forced expiratory volume in 1
second (FEV4); St George’s Respiratory Questionnaire (SGRQ) total score and proportion of patients
achieving $4 unit change; Transition Dyspnea Index (TDI) focal score and proportion of patients
achieving $1 point change, The results were synthesized by means of a Bayesian NMA,

Study design: RCTs with study duration more than 10 weeks

Adults with COPD, as defined by GOLD guidelines1 Studies with high proportions (.30%) of mild
and/or very severe patients were excluded,

Interventions: aclidinium 400 «g BID, glycopyrronium 50 g OD, tiotropium 18 g OD, or tiotropium
54t OD, administered using any inhalation device,

Comparators: Studies that compare any of the intervenagainst each other or placebo,

Outcomes of interest included the following: trough Forced Expiratory Volume in 1 second (FEV4)
at 12 weeks and 24 weeks; St George’s Respiratory Questionnaire (SGRQ) total score at 12 weeks
and 24 weeks; the proportion of patients within each group achieving a clinically meaningful change
(atleast four units) in SGRQ total score at 12 weeks and 24 weeks; Transition Dyspnea Index (TDI)
total score at 12 weeks and 24 weeks; the proportion of patients within each group achieving a
clinically meaningful change (at least one unit) in TDI focal score at 12 weeks and 24 weeks, Studies
reporting outcomes within 2 weeks of the time point of interest, ie, between 10~14 weeks and
22~26 weeks, were included, and the outcomes were grouped as 12 and 24 weeks, respectively,

Twenty-one studies (22,542 patients) were included: aclidinium 400 g BID (three studies); tiotropium
5u1g OD (three studies); tiotropium 18 .«g OD (13 studies); and glycopyrronium 50 g OD (two
studies), Regarding trough FEV; at 24 weeks, aclidinium demonstrated comparable efficacy to
tiotropium 5 g (difference in change from baseline [CFB]), (0.02 L [95% credible interval Crl —0.05,
0.09)); tiotropium 18 1£g (0.02 L [95% Crl —0.05, 0.08]); and glycopyrronium (0.00 L [95% Crl
—0.07, 0.07)). Aclidinium resulted in higher improvement in SGRQ score at 24 weeks, compared
to tiotropium 5 1«g (difference in CFB, —2.44 [95% Crl —4.82, —0.05]); and comparable results
to tiotropium 18 g (—1.80 [95% Crl —4 .52, 0.14]) and glycopyrronium (—1.52 [95% Crl —4 08,
1.03)). Improvements in TDI score were comparable for all treatments,

Base case; results of the NMA for all treatments versus plascebo

Trough FEV, SGRQ total score SGRQ % responders TDI focal score TDI % responders
12 weeks 24 weeks 12 weeks 24 weeks 12 weeks 24 weeks 12 weeks 24 weeks 12 weeks 24 weeks
Diff CFB Diff CFB Diff CFB Diff CFB Odds ratio Odds ratio Diff CFB Diff CFB Odds ratio Odds ratio
(95% Crl) (95% Crl) (95% Crl) (95% Crl) (95% Crl) (95% Crl)
TIOS 0.12 0.11 -2.20 1.44
(0.07,0.16) (0.08,0.15) (=3.10,-1.30) (127, 1.63)
TIO 18 0.11 0.11 -2.37 -2.45 1.82 1.50 0.77 0.92 1.69 1.67
(0.10.0.12) (0.09,0.13) (-3.48,-1.25) (-3.18,-1.71) (1.32,253) (1.24, 1.83) (0.53, 1.02) (0.71.1.13) (1.29,2.23) (1.42,1.97)
GLYCO 0.11 0.13 -2.99 -3.11 1.56 0.80 0.92 1.69
(0.08,0.13) (0.09.0.17) (—4.53,-1.45) (—4.38,-1.84) (1.16,2.09) (0.32, 1.27) (0.59. 1.25) (1.38,2.07)
AB 400 o1l 0.13 -3.38 —4.63 1.75 1.94 0.93 1.00 1.99 1.58
(0.08,0.14) (0.07,0.19) (—4.82, —1.95) (—6.85, —2.42) (1.34,227) (1.38,2.73) (0.53,1.33) (0.43,1.57) (1.53, 2.60) (1.13,2.33)

Abbreviations: AB 400, aclidinium 400 jig bromide twice daily; CFB, change from baseline; Crl, credible interval; FEV,, forced expiratory volume in | second; GLYCO, glycopyrronium 50 ig bromide once daily; NMA, network meta-

analysis; SGRQ, St George's Respiratory Questionnaire; TDI, Transition Dyspnea Index; TIO 5, tiotropium 5 jig bromide once daily; TIO 18, tiotropium 18 jig bromide once daily.



Favors comparator

Forest plot of base case network meta-analysis results for Aclidinium

12 weeks 24 weeks

Trough FEV,
Estimate 95% Crl  Prob AB400 Estimate 95% Crl  Prob AB400
better tter
011  (0.08;0.14) >99% ——t AB400 vs placebo ———— 013  (0.07;0.19) >99%
-0.01 (-0.06;0.05) 41% Lt ] AB400 vs TIOS I el 0.02 (-0.05;0.09) 69%
0.00  (-0.03;0.03) 50% ——i AB400 vs TIO18 —t 002  (-0.05;0.08) 72%
0.00 (-0.03;0.04) 59% —— AB400 vs GLYCOS50 —— 0.00 (-0.07;0.07) 48%
-0.2 -0.1 0.0 0.1 02 -02 -0.1 0.0 0.1 0.2
Favors comparator Favors AB400 Favors comparator Favors AB400
SGRAQ total score
-338  (-4.82:-1.95) >99% —— AB400 vs Placebo et -463  (-6.85;-2.42)>99%
No data available AB400 vs TIO5 -2.44  (-4.82; -0.05) 98%
-1.02  (-2.84;0.80) 86% AB400 vs TIO18 -1.80 (-4.52;0.14) 97%
-0.39 (-2.51;1.72) 64% AB400 vs GLYCO50 -1.52 (-4.08;1.03) 88%
-80 -60 -40 -20 00 20 40 60 80 -80 -60 -40 -20 00 20 40 60 80
Favors AB400 Favors comparator Favors AB400 Favors comparator
TDI focal score
0.93 (0.53;1.33) >99% e AB400 vs placebo —— 1.00 (0.43;1.57) >99%
016  (-0.31;0.63) 74% —t 00— AB400 vs TIO18 008  (-0.53;0.68) 60%
013 (-0.49;0.76) 66% — ey AB400 vs GLYCO50 008  (-0.58;0.74) 50%
-80 -1.0 0.0 1.0 20 -20 -1.0 0.0 1.0 20

Favors AB400 Favors comparator Favors AB400

Author, year
publication

Title

Methods

Participants

Interventions

QOutcomes

Notes

Risk of bias

Bias

Random sequence

o -

D’Urzo et al,

Efficacy and safety of once-daily NVA237 in patients with moderate-to-severe COPD: the GLOWA
trial

Design: 26 weeks (+7 day pre-screening period and 14 day run-in) multi-centre, double-blind,
placebo-controlled study

Population: 822 participants were randomised to glycopyrronium (552) and placebo (270)

Inclusion criteria: Patients with COPD with a smoking history of >10 pack-years, postbronchodilator
forced expiratory volume in 1 second (FEVy) <80% and . 30% predicted normal and FEV/forced
vital capacity <0.70

Exclusion criteria: lower respiratory tract infection within 6 weeks, concomitant pulmonary disease,
history of asthma, lung cancer or long QT syndrome or QTc >450 ms (males) or >470 (females),
symptomatic prostatic hyperplasia, bladder-neck obstruction, moderate/ severe renal impairment,
urinary retention, narrow angle glaucoma and history of alpha-1 antitrypsin deficiency, Patients were
also excluded if they were participating in a supervised pulmonary rehabilitation programme, had
contraindications for tiotropium or ipratropium or had experienced adverse reactions to inhaled
anticholinergics

1. Glycopyrronium bromide 50 qd (LAMA)

2. Placebo (PBO)

Inhaler device: low-resistance single-dose dry-powder inhaler (Breezhaler)

Allowed co-medications: inhaled/intranasal corticosteroids and H1 antagonists were permitted in
patients stabilized on them prior to study entry, Patients were required to cease taking long-acting
bronchodilator therapy before beginning the run-in period

The primary outcome measure was trough FEV; at Week 12, Secondary outcome measures included
breathlessness on the transition dyspnoea index (TDI) and health-related quality of life (HRQoL)
according to the St.George’s Respiratory Questionnaire (SGRQ) at Week 26, time to first moderate
or severe COPD exacerbation and mean daily rescue medication use over 26 weeks

Funding: Novartis

Identifier(s): NCT01005901

Authors’ judgement
Low risk

Support for judgement
Randomized in a 2:1 ratio [sequence generation not described,



generation(selection bias) but industry funded so presumed electronic]

Allocation concealment (selection  Unclear risk Not described
bias)

Blinding of participants and Low risk Double Blind (Subject, Caregiver, Investigator, Outcomes
personnel (performance bias) Assessor) [clinicaltrials.gov]

Al outcomes

Incomplete outcome data Low risk Dropout was relatively even and around 20% in both groups,
(attrition bias) Efficacy was based on centralized spirometry and assessed

All outcomes in the full analysis set (FAS), which included all randomized

patients who received at least one dose of study drug;
patients were analysed according to the treatment to which
they were randomized, The last observation of pre-dose
trough FEV; was carried for missing values

Selective reporting (reporting Low risk Full results were available from the published report and on
bias) clinicaltrials,gov in accordance with the protocol
Author, year Kerwin et al, 2012
publication
Title Efficacy and safety of NVA237 versus placebo and tiotropium in patients with COPD: the GLOW2
study
Methods Design: 52 weeks (+7 day pre-screening period and 14 day run-in) multi-centre, double-blind,
placebo-controlled with open-label tiotropium arm, parallel group study
Participants Population: 1066 participants were randomised to glycopyrronium (529), open-label tiotropium (268),

and placebo (269)

Inclusion criteria: Patients with COPD with a smoking history of >10 pack-years, postbronchodilator
forced expiratory volume in 1 second (FEV:) <80% and .30% predicted normal and FEVi/forced
vital capacity <0.70

Exclusion criteria: lower respiratory tract infection within 6 weeks, concomitant pulmonary disease,
history of asthma, lung cancer or long QT syndrome or QTc >450 ms (males) or >470 (females),
symptomatic prostatic hyperplasia, bladder-neck obstruction, moderate/ severe renal impairment,
urinary retention, narrow angle glaucoma and history of alpha-1 antitrypsin deficiency, Patients were
also excluded if they were participating in a supervised pulmonary rehabilitation programme, had
contraindications for tiotropium or ipratropium or had experienced adverse reactions to inhaled
anticholinergics

Interventions 1. Glycopyrronium 50 qd (LAMA)

2. Tiotropium 18 qd (LAMA) - open-label

3. Placebo (PBO)

Inhaler device: Glycopyrronium and placebo were delivered via the Breezhaler, Tiotropium was
delivered open-label via the HandiHaler

Allowed co-medications: In addition to the study treatment, concomitant medications (inhaled or
intranasal corticosteroids and H1 antagonists) were permitted in patients who had been stabilised
on a recommended and constant dose prior to study entry, Patients were provided with a
salbutamol/albuterol inhaler to be used as rescuemedication during the study

Qutcomes The primary efficacy variable was trough FEV; following 12 weeks of treatment, Secondary variables
included dyspnoea measured using the TDI at week 26 and health status according to the total
score on SGRQ at week 52, time to first moderate or severe COPD exacerbation and mean daily
rescue medication use over 52 weeks

Notes Funding: Novartis

Identifier(s): NCT00929110

Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation Low risk Patients were randomised 2:1:1 ratio [sequence generation not
(selection bias) described, but industryfunded so presumed electronic]
Allocation concealment (selection  Unclear risk Not described
bias)

- ©



All outcomes

bias)

Blinding of participants and High risk Blinding procedures were sound, but tiotropium was delivered

personnel (performance bias) open label which introduced bias for these comparisons
All outcomes
Incomplete outcome data Low risk A higher percentage of patients in the placebo group
(attrition bias) discontinued (28.3%), compared with the patients in NVA237

(22.3%) and tiotropium groups (23.1%). Efficacy was
assessed in the full analysis set (FAS) which included all
randomised patients who received at least one dose of the
study drug; patients in the FAS were analysed according to
the treatment to which they were randomised

Selective reporting (reporting Low risk Full results were available from the published report and on

clinicaltrials,gov in accordance with the protocol

Author, year

® -

Beeh et al. 2012

publication
Title Once-daily NVA237 improves exercise tolerance from the first dose in patients with COPD: The
GLOWS trial
Methods Design: 3 weeks, with a 14-day washout randomized placebo controlled cross-over design
Participants Population: A total of 108 patients were randomized into the study

Inclusion criteria: aged =40 years, had a smoking history of at least 10 pack-years,
post-bronchodilator forced expiratory volume in 1 second (FEV4) of <80% and =40% of predicted
normal, and post-bronchodilator FEV4/forced vital capacity (FVC) of <70%

Exclusion criteria: Patients with lower respiratory tract infection within the previous 6 weeks, required
oxygen for chronic hypoxemia, concomitant pulmonary disease, history of asthma, history of
malignancy within the previous 5 years (except localized basal cell carcinoma of the skin), history
of long QT syndrome, QTc >450 ms for males or >470 ms for females, symptomatic prostatic
hyperplasia, bladder-neck obstruction, moderate/severe renal impairment, urinary retention,
narrow-angle glaucoma, or history of alpha-1 anti-trypsin deficiency, Patients who had experienced
adverse reactions to inhaled anticholinergic agents, long- and short-acting /4 2-agonists or
sympathomiamines, were unable to use any of the study devices or perform spirometry procedures,
were involved in the active phase of a supervised pulmonary rehabilitation program, women of
child-bearing potential not using an accepted form of contraception, pregnant women, and nursing
mothers

Interventions 1. Glycopyrronium 50 qd (LAMA)
2. Placebo - cross-over
Outcomes Primary outcome: effect of NVA237 50 g on exercise tolerance versus placebo after 3 weeks of
treatment (Day 21). Secondary outcomes: Spirometrically measured IC at isotime IC at rest
(post-dose, pre-SMET) and at peak during SMET (immediately prior to patient stopexercise), 21 peak
and trough FEV; and FVC measured by spirometry, functional residual capacity (FRC), residual
volume (RV), total lung capacity (TLC), and specific airway conductance (SGAW) measured using
plethysmography, exertional dyspnea (Borg CR10 Sca|e®) during SMET, and leg discomfort (Borg
CR10 Scale®) during SMET after 3 weeks of treatment, Dyspnea and leg discomfort measure
Notes Funding: Novartis
Identifier(s): NCT01154127
Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation Low risk Randomised, not defined but industry funded
(selection bias)
Allocation concealment (selection  Unclear risk Not described
bias)
Blinding of participants and unclear Blinding procedures was not described
personnel (performance bias)
All outcomes
Incomplete outcome data Low risk A blinded, interim sample size re-estimation was performed



(attrition bias) after 24 patients completed the study
All outcomes

Selective reporting (reporting Low risk QOutcomes were fully reported on clinicaltrials, gov
bias)
Author, year Chapman et al, 2014
publication
Title A blinded evaluation of the efficacy and safety of glycopyrronium, a once-daily long-acting muscarinic
antagonist, versus tiotropium, in patients with COPD: The GLOW5 study
Methods Design: a multicenter, blinded, double-dummy, parallel group, 12-week study
Participants Population: A total of 980 patients were screened, 657 patients were randomized (glycopyrronium:

327; tiotropium: 330

Inclusion criteria: men and women =40 years of age, with moderate-to-severe stable COPD [GOLD]
Stage Il or Il according to the 2010 GOLD guidelines), who were current or ex-smokers with a
smoking history of at least 10 pack-years, and a post-bronchodilator forced expiratory volume in
1 second (FEVy) =30% and <80% of predicted and post-bronchodilator FEV4/forced vital capacity
(FVC) <0.70 at screening.

Exclusion criteria: respiratory tract infection within 4 weeks prior to screening; COPD exacerbations
requiring treatment with antibiotics and/or oral corticosteroids and/or hospitalization 6 weeks prior
to screening; concomitant pulmonary diseases other than COPD; clinically significant cardiovascular
disease (such as, but not limited to, unstable ischemic heart disease, New York Heart Association
class IlI/IV left ventricular failure, myocardial infarction, arrhythmia [including paroxysmal atrial
fibrillation]); history of asthma, diabetes, malignancy of any organ system, long QT syndrome or QTc
>450 ms at screening, symptomatic prostatic hyperplasia, bladder-neck obstruction, oderate/severe
renal impairment, urinary retention, narrow-angle glaucoma, a known history of alpha-1 antitrypsin
deficiency; participation in the active phase of a supervised pulmonary rehabilitation program; and
contraindications for tiotropium or ipratropium, or history of adverse reactions to inhaled
anticholinergics

Interventions 1. Glycopyrronium 50 «g od
2. Tiotropium 18 ug qd
QOutcomes The primary efficacy objective of the study was to demonstrate the non-inferiority of glycopyrronium

versus tiotropium for the parameter trough FEV; (defined as the mean of the 23 h 15 min and
the 23 h 45 min postdose values), following 12 weeks of treatment, A key secondary objective
was to demonstrate the superiority of glycopyrronium versus tiotropium on trough FEV; after 12
weeks of treatment, if the primary objective of noninferiority was demonstrated, Other secondary
objectives were to evaluate the effect of glycopyrronium versus tiotropium on spirometric outcomes
(FVC, peak FEV4, FEV; area under the curve from 0~4 h [FEVy AUCO-4h] inspiratory capacity [IC]),
and on breathlessness measured using Transition Dyspnea Index (TDI) focal score, health status
according to the St George’s Respiratory Questionnaire (SGRQ) total score, daily rescue medication
use, COPD exacerbations and COPD symptoms over 12 weeks of treatment,
Notes Funding: Novartis
Identifier(s): NCT01613326

Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence Low risk An automated, interactive, voice-response technology
generation(selection bias) was used to assign randomization numbers to patients
Allocation concealment (selection  High risk Study sites were instructed to ensure that glycopyrronium and
bias) placebo to glycopyrronium were only administered via the
Breezhaler® device and that tiotropium and placebo to
tiotropium were only administered via the HandiHaler®™ device,
Blinding of participants and Low risk A double-dummy design was adopted in the study to achieve
personnel (performance bias) blinding, Randomization data were kept strictly confidential
All outcomes until the time of unblinding, and were not accessible by

anyone involved in the conduct of the study, Blinding was

- ®



achieved by specifying that the study medications be
dispensed by a third party not involved in other aspects of
the study, and by the use of study drugs that were similar
in appearance, with the same schedule of administration

Incomplete outcome data Low risk 96% (630 patients) completed the study. The percentage of
(attrition bias) patients who discontinued was similar in both groups
All outcomes
Selective reporting (reporting Low risk Full results were available from the published report and on
bias) clinicaltrials,gov in accordance with the protocol
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Indacaterol + Tiotropium vs Tiotropium

Author, year

Mahler et al, 2012

publication

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

Methods Design: Amulti-centre,multi-national, randomised, double-blind, parallel-group study from March 2009
to March 2010, The trial included 186 study centres in 14 countries: Argentina (10), Australia (6),
Colombia (5), Denmark (5), Germany (25), Greece (4) , Guatemala (5), Mexico (5), Peru (6), Philippines
(2), South Africa (6), Spain (13), Turkey (13), and USA (81)

Participants Population: 1,134 patients with a clinical history of moderate or severe COPD as defined by GOLD
guidelines, were randomised to tiotropium+ indacaterol (570) and tiotropium (564)

Baseline Characteristics: Mean age 64 years, 67%male,mean FEV; 1.3 L, mean FEV; predicted 49%,
47 pack-years smoking history,

Inclusion Criteria: Men and women aged =40 years with moderate-to-severe COPD, with a smoking
history =10 pack-years and post-bronchodilator FEVy <65% and =30% predicted and FEV4/FVC
<70%.

Exclusion Criteria: Patients who have received systematic corticosteroids and/or antibiotics and/or was
hospitalised for a COPD exacerbation in the 6 weeks prior to screening or during the run-in period
or had a respiratory tract infection within 6 weeks prior to screening, Patients with concomitant
pulmonary disease, a history of asthma, diabetes Type | or uncontrolled diabetes Type II, lung cancer
or a history of lung cancer, a history of certain cardiovascular comorbid conditions

Interventions 1. Indacaterol 150 «g through single-dose dry powder inhaler (SDDPI), once daily +tiotropium 18 g
through SDDPI Handihaler, once daily

2. Placebo to indacaterol+tiotropium 18 1£g through SDDPI Handihaler, once daily

Outcomes Primary: Standardised area under the curve (AUC) FEV; between 5 min and 8 h postdose after 12
weeks of treatment,

Secondary: Trough FEVs on day 1 and after 12 weeks treatment, FEVy AUC (5 min~8 h) day 1,
FEVs AUC (5 min~4 h) on day 1 and after 12 weeks of treatment, resting inspiratory capacity (IC),
use of albuterol as rescue medication, safety (adverse events and serious adverse events)

Results
[TT anlaysis Indacaterol +tiotropium Placebo +tiotropium
Number 570 561
Age 64.0+9.07 634+922
Sex (M) 70% 67%
Ethnicity (Caucasian) 782 76.8
FEV: %predicted (postBD)* 483 (9.70) 489 (11.46)



FEV1/FVC (postBD)* 46.4 (9.74) 458 (10.00)
FEV: reversibility (%)* 165 (14.48) 173 (1713)
Differences between indacaterol +tio vs, tio+placebo
FEV: AUC 5 min~8 h
COPD severity - moderate 120 ml (90~160)

- severe
Smoking status - ex smoker

- current smoker
ICS use - non-users

130 ml (100~160)

120 ml (90~150

)

130 ml (100~170)

120 ml (90~160

)

- users 130 ml (100~160)
Trough FEV4
COPD severity - moderate 90 ml (50~130)
- severe 70 ml (30~110)
Smoking status - ex smoker 70 ml (40~110)
- current smoker 80 ml (40~130)
ICS use - non-users 70 ml (830~110)
- users 80 ml (50~120)
Patient reported symptoms and use of as-needed salbutamol
Change from baseline symptom score (full 24h) —2.1(0.20) —1.6 (0.21)
Change from baseline symptom score (day-time) —1.2 (0.10) —09 (0.10)
Change from baseline symptom score (night-time) —1.0 (0.10) —0.8 (0.10)
Change from baseline salbutamol use (puff/day) —25(0.17) —13(0.17)
Days during treatment with no salbutamol use (%) 432 (1.91) 342 (199
Adverse events (%)
Cough 104 37
Muscle spasm 23 0
Plasma potassium <35 mmol/L 23 21
Systolic BP-high 23 05
QTc interval (absolute value) 32 29

*Post-salbutamol for FEVy % and FEV:/FVC and pre/post salbutamol for reversibility,

Risk of Bias

Bias
Random sequence
generation

Allocation concealment

Blinding of participants
and personnel
(performance bias)

All outcomes

Blinding of outcome
assessment (detection
bias)

Exacerbations

Incomplete outcome data

Authors” judgement
Low risk

Low risk

Low risk

Low risk

Low risk

Support for judgement

A patient randomisation list was produced by the IVRS provider using
a validated system that automates the random assignment of patient
numbers to randomisation numbers

The randomisation numbers were linked to the different treatment arms,
which in turn were linked tomedication numbers, A separate
medication randomisation list was produced by or under the
responsibility of Novartis Drug Supply Management using a validated
system that automates the random assignment of medication numbers
to medication packs containing each of the study drugs

Patients, investigator staff, persons performing the assessments, data
analysts and the Novartis trial team were all blinded

Persons performing the assessments were blinded,

The withdrawal rates were low and even (tiotropium—+indacaterol 6.8%,
tiotropium 6,2%)

- ®



Selective reporting
(reporting bias)

Low risk Results for all listed primary and secondary outcomes were reported

Author, year

Mahler et al, 2012

publication

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

Methods Design: A multi-centre, multi-national, randomised, double-blind, parallel-group study from April 2009
to February 2010, The trial included 182 study centres in 11 countries: Argentina (9), Canada (16),
Colombia (3), Czech Republic (9), Hungary (4), India (9) , Netherlands (6), Philippines (3), Slovakia
(10), Spain (11), and USA (102

Participants Population: 1142 patients with a clinical history of moderate or severe COPD as defined by GOLD
guidelines, were randomised to tiotropium-+indacaterol (572) and tiotropium (570)

Baseline Characteristics: Mean age 63 years, 65% male, mean FEV; 1.3 L, mean FEV; predicted
49%, 46 pack-years smoking history,

Inclusion Criteria: Men and women aged =40 years with moderate-to-severe COPD, with a smoking
history =10 pack-years and post-bronchodilator FEV1 <65% and =30% predicted and FEV:/FVC
<70%.

Exclusion Criteria: Patients who have received systematic corticosteroids and/or antibiotics and/or was
hospitalised for a COPD exacerbation in the 6 weeks prior to screening or during the run-in period
or had a respiratory tract infection within 6 weeks prior to screening, Patients with concomitant
pulmonary disease, a history of asthma, diabetes Type | or uncontrolled diabetes Type II, lung cancer
or a history of lung cancer, a history of certain cardiovascular comorbid conditions

Interventions 1, Indacaterol 150 «g through single-dose dry powder inhaler (SDDPI), once daily +tiotropium 18 1£g
through SDDPI Handihaler, once daily

2. Placebo to indacaterol+tiotropium 18 «£g through SDDPI Handihaler, once daily

Outcomes Primary: Standardised area under the curve (AUC) FEV; between 5min and 8h postdose after 12
weeks of treatment,

Secondary: Trough FEVs on day 1 and after 12 weeks treatment, FEVy AUC (5 min~8 h) day 1,
FEVs AUC (5 min~4 h) on day 1 and after 12 weeks of treatment, resting inspiratory capacity (IC),
use of albuterol as rescue medication, safety (adverse events and serious adverse events)

Results

[TT anlaysis Indacaterol +tiotropium Placebo +tiotropium
Number 572 570

Age 63.1+8.83 62.84+898
Sex (M) 63% 68%
Ethnicity (Caucasian) 77.8% 79.3%

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

Differences between indacaterol +tio vs, tio—+placebo
FEV; AUC 5 min~8 h
COPD severity - moderate
- severe
Smoking status - ex smoker
- current smoker
ICS use - non-users
- users
Trough FEV4
COPD severity - moderate
- severe
Smoking status - ex smoker
- current smoker
ICS use - non-users
- users

@ .

130 ml (90~160)
110 ml (80~140)
140 ml (110~170)
90 ml (50~120)
140 ml (100~170)
100 ml (70~140)

90 ml (60~120)
60 ml (30~90)
80 ml (60~110)
60 ml (20~90)
90 ml (60~120)
60 ml (30~90)



Patient reported symptoms and use of as-needed salbutamol
Change from baseline symptom score (full 24 h)
Change from baseline symptom score (day-time)
Change from baseline symptom score (night-time)
Change from baseline salbutamol use (puff/day)
Days during treatment with no salbutamol use (%)

Adverse events (%)
Cough
Muscle spasm

Plasma potassium <35 mmol/L

Systolic BP-high

QTc interval (absolute value)

—22 (021 —15 (021)
—1.1(0.12) —0.8 (0.12)
—10 (0.12) —07 (0.12)
—21(0.17) —14 (0.17)
387 (1.94) 336 (192

9.1 44

03 11

16 14

07 04

18 26

*Post-salbutamol for FEVy % and FEV:/FVC and pre/post salbutamol for reversibility.

Risk of Bias

Bias
Random sequence
generation

Allocation concealment

Blinding of participants
and personnel
(performance bias)

All outcomes

Blinding of outcome
assessment (detection
bias)

All outcomes

Incomplete outcome data

Selective reporting
(reporting bias)

Authors’ judgement
Low risk

Low risk

Low risk

Low risk

Low risk

Low risk

Support for judgement

A patient randomisation list was produced by the IVRS provider using
a validated system that automates the random assignment of patient
numbers to randomisation numbers

The randomisation numbers were linked to the different treatment arms,
which in turn were linked to medication numbers, A separate
medication randomisation list was produced by or under the
responsibility of Novartis Drug Supply Management using a validated
system that automates the random assignment of medication numbers
to medication packs containing each of the study drugs

Patients, investigator staff, persons performing the assessments, data
analysts and the Novartis trial team were all blinded

Persons performing the assessments were blinded,

The withdrawal rates were low and even (tiotropium—+indacaterol 5.1%,
tiotropium 6.5%)
Results for all listed primary and secondary outcomes were reported,




Comparison | LABA plus tiotropium versus tiotropium, Outcome 4 Mortality (all cause).
Review: Long-acting betaz-agonist in addition to tiotropium versus either tiotropium or long-acting betaz-agonist alone for chronic obstructive pulmonary disease
Comparison: | LABA plus tiotropium versus tiotropium

Qutcome: 4 Mortality (all cause)

Peto Peto
Study or subgroup LABA + tiotropium tiotropium Odds Ratio Odds Ratio
N N Peto,Fixed 95% CI PetoFixed.95% CI

3 Indacaterol
Mahler 20102 2570 /564 I 7.32[046 11725
Mahler 2010b 1572 2570 —— 051[005,492]
Subtotal (95% CI) 1142 1134 ——— 1.48 [ 0.26, 8.57 |

Total events: 3 (LABA + tiotropium), 2 (tiotropium)
Heterogeneity: Chi* = 2.12.df = | (P =0.14% P =53%
Test for overall effect: Z = 044 (P = 046)

Total (95% CI) 1621 1642 - 1.56 [ 0.56, 4.33 |
Total events: 9 (LABA + tiotropium), 6 (tiotropium)
Heterogeneity: Chi2 = 213, df = 2 (P = 0.34) P =6%

Test for overall effect: Z = 085 (P = 0.40)

Test for subgroup differences: Chi2 = 0,00, df = | (P = 095), 2 =0.0%

N L s L

0.005 ol | 0 200
Favours LABA + Sotropium Favours tiotropium

Comparison | LABA plus tiotropium versus tiotropium, Qutcome 6 Trough FEVI.

Review: Long-acting betaz-agonist in addition to tiotropium versus either tiotropium or long-acting betaz -agonist alone for chronic obstructive pulmonary disease

Compari | LABA plus tiotropium versus tiotropi

Cutcome: 6 Trough FEVI

Me: Mean
Study or subgroup LABA + tiotropium LABA  Mean Difference (SE) Diﬁerenca: Weight Difference
N N IV Fioeed 95% Cl NFoed95% Cl

Subtotal (95% CI) - 193%  0.06[0.02,0.11]

Heterogeneity: Chi = 345, f = | (P = 006); P =71%
Test for overall eflect: Z = 263 (P = 0.0085)

3 Indacatersl
Mahler 2010 570 sed 008 (002) —-— W5% 008[004,012]
Mazhler 20106 572 570 0.07 (00I15) = 49.0% 007 [ 004, 0107
Subtotal (95% CI) - 76.5%  0.07 [ 0.05,0.10 ]

Heterogeneity: Chi? = 0.16, df = | (P = 0,69); P =00%
Test for overall effect: Z = £13 (P < 0.00001)

Total (95% CI) - 100.0 %  0.07 [ 0.05,0.09 ]
Heterogeneity: Chit = 440, df = 4 (P = 0.35), P =9%

Test for overall effect: Z = 664 (P < 0.00001)

Test for subgroup difierences: Ch2 = 079, df = 2 (P = 0.67), B =0.0%

02 @l o al 02
Favours LABA Favours LABA -+ tiotropium



Comparison | LABA plus tiotropium versus tiotropium, Outcome 8 Serious adverse event
(non-fatal).

Review. Long-acting betaj-agonist in addition to tiotropium versus either tiotropium or long-acting betaz-agonist alone for chronic obstructive pulmonary disease
Comparison: | LABA plus tiotropium versus tiotropium

Qutcome: 8 Serious adverse event (non-fatal)

Study or subgroup LABA + tiotropium tiotropium Odds Ratio Weight Odds Ratio
n/N n/N M-HFixed 95% Cl M-H Fixed,95% CI

3 Indacaterol
Mahler 20102 211570 17/564 28.1 % 123[0.64,236]
Mahler 2010b 19/572 18/570 29.7% 1.05 [ 0.55,2.03]
Subtotal (95% CI) 1142 1134 - 57.8 % 1.14[0.72, 1.81 ]

Total events: 40 (LABA + tiotropium), 35 (tiotropium)
Heterogeneity: Chi? = 0.11, df = | (P = 0.74), 2 =00%
Test for overall effect: Z = 0.56 (P = 0.58)

Total (95% CI) 1621 1642 - 100.0 % 1.09 [ 0.76, 1.55 ]
Total events: 66 (LABA + tiotropium), 62 (tiotropium)

Heterogeneity: Chi? = 0.24, df = 4 (P = 099); 2 =00%

Test for overall effect: Z = 048 (P = 0.63)

Test for subgroup differences: Chi2 = 0.13, df = 2 (P = 0.94), P =00%

01062 05 1 2 5 10

Favours LABA + tiotropium Favours tiotropium

QVA149 vs LAMA (Tiotropium or Glycopyrronium)

Author, year Rodrigo et al, 2014
publication
Title Efficay and Safety of a fixed-dose combination of Indacaterol and Glycopyrronuim (QVA149) for the
Treatment of COPD : a Systemic Review
Methods We identified published studies from MEDLINE, EMBASE, CINAHL, SCOPUS and the Cochrane

Controlled Trials Register (CENTRAL) (January 2014) database using the terms “QVA149” or
“Ultibro” or “indacaterol” or “glycopyrronium” or “longacting beta2-agonists” or “long-acting
antimuscarinics” and “chronic obstructive pulmonary disease.” Also, we performed a search of
relevant files from the drugs manufacturer’s database
(http://www novctrd . com/ctrdWebApp/clinicaltrialrepository/public/login jsp). The search was without
language restriction and included unpublished studies. Trials published solely in abstract form were
excluded because the methods and results could not be fully analyzed.
Systematic review of randomized, placebo-controlled or cross-over trials (3~64 weeks)
Participants To be included, studies had to meet all the following criteria:
1) adult patients aged =40 years with stable moderate to severe COPD according GOLD 2009
guidelines 2) comparison of inhaled QVA149 vs, tiotropium, or glycopyrronium or indacaterol; 3)
randomized (parallel group or cross-over) controlled trials of =3 weeks of duration
Interventions Inhaled QVA149 vs, tiotropium, or glycopyrronium or indacaterol;
Qutcomes Primary outcomes
Pulmonary function in terms of trough or pre-dose forced expiratory volume in the first second (FEV+),
Safety in terms of frequency of severe AEs (SAEs) serious cardiovascular events (SCVES)
Secondary outcomes
Dyspnea (Transition Dyspnea Index [TDI] total score), health status (St George’s Respiratory
Questionnaire [SGRQ) total score) rescue medication use, COPD exacerbations, withdrawals (total,
and due to AEs)
Results Five trials (4,842 patients) were included, Compared with tiotropium, QVA149 showed a significant
increase in trough FEVs (70 mL, p<0.0001), and a decreased of the use of rescue medication
(—0.63 puffs/day, p<0,0001), QVA149 had a 19% greater likelihood of experiencing a minimal
clinical important difference (MCID) in TDI (Number needed to treat for benefit [NNTB|=11), and a
16% greater likelihood of achieving a MCID in St, George Respiratory Questionnaire [SGRQ]

- ®



(NNTB=11). Similarly, QVA149 vs, glycopyrronium showed a significant increase in trough FEV; (70
mL, p<0.0001), a significant reduction in rescue medication use (—059, p<0.0001) and a
significant increase in the rate of patients achieving a MCID in the SGRQ (NNTB=12). QVA149
showed similar levels of safety and tolerability to both comparators,

Qval4g Tiotropium Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total \Weight IV, Random, 85% CI IV, Random, 95% CI
Day 1
Bateman [11] -146 03 474 139 03 480 61% -0.07[-0.11.-0.03] =
Mahler [27) -156 D12 220 15 01 219 105% -006(0.08,-0.04 -7}
Subtotal (95% C1) 694 699 16.6% -0.06(-0.08,-0.04) *

Heterogenelty Tau*= 0.00, Chi*= 020, df= 1 (P = 0.65), "= 0%
Testfor ovarall effect Z= 6.72 (P < 0.00001)

Week 3.6
CQBAT149A1301 (23] <02 017 118 -008 012 38 4.5% -012}4047,-007) Tt
CQBA149A2305(24) -018 018 85 .005 012 95 48% -01340.18,-008 —

Mahler [22] 03 04 223 -02 03 220 28% -010£0.17,-0.03) e
Wadzicha [21] -017 02 729 -011 02 737 10.6% -0.06[-0.08,-0.04] = B
Subtotal (95% C) 1156 1081  22.7% -0.10(-0.14,-0.06] -

Heterogeneity. Tau®= 0.00; Chi*= 1117, df=3(P=0.01); F=73%
Testfor overall effect Z=4.76 (P < 0.00001)

Week 12
Bateman [11] -017 02 474 -007 02 480 91% -0.10}0.13,-0.07] _
CQBA148A1301 (23] -0 017 118 -014 015 39  36% -0.07(0.13,-0.01) S
Wedzicha [21] -017 02 729 -042 02 737 10.6% -0,05[-0.07,-003] e
Subtotal (95% CI) 1322 1256 23.3% -0.07 [-0.11,-0.04] -

Heterogeneity: Tau®= 0.00; Chi*=9.03, df= 2 (P = 0.01); 1*= 78%
Testfor overall eflect Z= 3.87 (P = 0.0001)

Week 24-26
Bateman [11] <015 037 474 D08 D2 480 91% -0.07[0.10,-0.04] e
CQBA148A1301 23]  -019 017 119 -D11 014 39 38% -008}013,-0.03) e et
Wedzicha [21] -016 02 720 041 02 T3I? 108% -0.05(0.07,-0.03 =
Subtotal (95% CI) 1322 1256  23.5% -0.06[-0.08,-0.04] *

Heteragenelty. Tau*= 0.00; Chi*= 2.05, df= 2 (P = 0.36); "= 2%
Testfor overall effect Z= 7.53 (P « 0.00001)

Week 36.64
COBAT48A1301 (23] -010 017 118 .01 016 38  34% -0.00[015,-003 —_—
Wadzicha [21] -014 02 729 -008 02 737 106% -0.05}0.07,-0.03] oo
Subtotal (95% CI) 848 776 13.9% -0.06(0.09,-0.03] E
Heterogeneity: Tau*= 0.00; Chi*=1.59, df=1 (P = 0.21); I*= 37%
Testfor overall eflect Z= 3.46 (P = 0.0005)
Total (95% C1) 5342 5068 100.0% .0.07[-0.08,.0.06] *
Heterageneity. Tau®= 0.00; Chi* = 28,86, df= 13 (P = 0.007); F= 55% 2 o
Testfor overall effect Z= 1142 (P < 0.00001) Favours QUAT4S Favours Tiotropium

Testfor subaroup differences: ChiF= 3.43, df= 4 (P = 0.49), F= 0%

Pooled Mean Difference for trough FEV1 (change from baseline) with 95% confidence intervals of eligible
studies comparing QVA149 vs. tiotropium.

A
QUA149  Tiotropium Risk Ratio Risk Ratio
Study or Subgroup __Events Total Events Total Weight M.H, 95% CI MH, 95% CI
Bataman [11] 22 474 19 480 686% 1.17(0.64,2.14) =
CGBA149A1301 [23] 19 119 2 39 18%  3.11[076,1277) .
COBA149A2306 [24] 1 8 1 8 04%  100[0.061573 -
Mahiler [22] 5 223 6 220 256% 0.99(0.32,3.01) —]—
Wedzicha [21] 167 720 165 737 069% 1.02(0.85,1.24]
Total (95% CI) 1630 1561 100.0% 1.05 [0.88, 1.26]
Total events 25 193
Heterogeneity: Tau®= 0.00; OhF= 2,62, df= 4 (P = 0.64); = 0% dor o1 1 15 100
Testfor overall effect Z= 0.57 (P = 0.57) i Tl o
B
QUA149  Tiotropium Risk Ratio Risk Ratio
Study or Subgroup __Events Total Events Total Weight M.H, Random, 95% Cl M.H, Random, 95% CI
Bateman (1] 0 474 4 480 9.9% 0.1 [0.01, 2.08)
COBA149A2306 [24] 0 85 185  85% 0.33 [0.01, 8.07)
Wedzicha [21) 22 79 25 737 016% 0.920.53, 1.62)
Total (95% CI) 1288 1302 100.0% 0.69[0.26, 1.81)
Total events 23 30
Heterogeneity: Tau®= 0.22; Chi*= 2,34, df= 2 (P = 0.31); F=15% ge— 1 —t
Testfor overall effect: 2= 075 (P = 0.45) Favours QVA149  Favours Tiotropium

Pooled Relative Risk for the number of patients with severe adverse events (Panel A), and severe
cardiovascular events (Panel B) with 95% confidence intervals of elegible studies comparing QVA149 vs.
tiotropium.

o -



QVA149 Glfcmnoﬂum Mean Difference Mean Difference
Study or Subgroup _ Mean SD Total Mean _ SD Total Weight IV, K 95% C1 v, 95% CI
Week 12
Baternan [11] -047 02 474 008 02 473 188% -008[0.11,-0.08) ——
Wedzicha [22] 017 02 728 001 02 739 304% -0.06 }0.08,-0.04] —-—
Subtotal (95% C1) 203 1212 50.0% -0.07 [-0.09, -0.05] -
Heterogeneity: Tau*=000;Chi*=1.44,df=1(P=023) "= 31%
Testfor overall effect Z= 6.93 (P < 0.00001)
Week 26
Baternan [11) 015 02 474 -007 02 473 198% -008[0.11,-0.05) —_—
Wedzicha [22] 010 02 729 -009 02 739 304% -007 -0.09,-0.05] ——
Subtotal (95% C1) 1203 1212 50.0% -0.07 [-0.09,-0.06] <>
Heterogeneity. Tau"= 0.00; Chi*= 0.36, df= 1 (P = 0.55), "= 0%
Testfor overall effect Z= 9,08 (P < 0.00001)
Total (95% C1) 2406 2424 100.0% .0.07 [-0.08, .0.08) &>
Heterogeneity. Tau*= 0.00; Chi*= 2.08, df= 3 (P= 0.56); I*= 0% 01 _0505 0?1

Test for overall effect Z= 12.32 (P < 0.00001) Favours QVA149 Fw&?j@ympmonlun

Test for subaroup differences: Ch*=0.18.df=1 (P=067).F= 0%

Pooled Mean Difference for trough FEV1 (change from baseline) with 95% confidence intervals of eligible
studies comparing QVA149 vs. glycopyrronium.

A

QVA149 Glycopyrrenium Risk Ratio Risk Ratio

Events Total Events Total Weight M

Baternan [11] 22 474 29 473 105% 0.76 [0.44,1.30)
Wedzicha [21] 167 720 179 739 895% 095(0.79,1.14)
Total (95% CI) 1203 1212 100.0% 0.92[0.78,1.10)
Total events 189 208
Heterogeneity: Tau®= 0.00; Chi*= 0,59, df = 1 (P = 0.44); = 0% 0 lb1 0:1 1 'I:IJ ‘60
Test for overall effect 2= 0.89 (P = 0.37) Favours QVA149 Favours Glycopyrroniun
B

QVA149 Glycopyrronium Risk Ratio Risk Ratio
Study or Subgroup _ Events Total _Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Baternan [11] 0 474 7 473 36.0% 0.07 [0.00,1.16)
Wedzicha [21] 23 729 24 739 631% 0.97 [0.55,1.71)
Total (95% CI) 1203 1212 100.0% 0.36 [0.03, 5.10)
Tolal events 23 3
Heterogeneity: Tau?= 2.81; Chi*= 3.64, df= 1 (P = 0.06); F= 72% 0 lfll 0'1 1 1:0 160

Testfor overall effect Z=0.75 (P = 0.45) Favours QVA149 Favours Glycopyrroniun

Pooled Relative Risk for the number of patients with severe adverse events (Panel A), and severe

cardiovascular events (Panel B) with 95% confidence intervals of elegible studies comparing QVA149 vs.

glycopyrronium.

Table 2. QVA149 vs. Tiotropium on secondary COPD outcomes.

Outcome Studies n Estimate Effect "% (p)

(95% Cl)
Total TDI score at weeks at the end 11,22 1,397 MD -0.57 (-0.88,-0.27) | 0(0.0002)
of treatment: mean change from .
baseline Table 3. QVA149 vs. Glycopyrronium on secondary COPD outcomes.
Percent of patients with a minimally 1122 1,307 RR 1.19(1.03, 1.37) 22(0.01)
clinically important difference in TDI NNTB 11(7.26)
at week 26 (2 1 points)
Mean change from baseline in 11,21 2315 MD -2.64 (-5.15,-0.14) 0(0.04) T T o) o)
health status (SGRQ) at the end of Outcome Studies n | Estimate | Effect (95%Cl) | I°% (p)
Ll . Mean change from baseline in health 121 | 2308 | MD | -2.18(-469-0.33) | 0(0.04)
Percent of patients with minimally 121 1,384 RR 1.16(1.09, ) 0(0.0001) status (SGRQ) at the end of treatment
clinically important difference in NNTB 11(8.20) Percent of patients with minimally 1121 | 2339 RR 114 (1.01,1.31) | 40(0.04)
SGRQ at end of treatment (z 4 clinically important difference in SGRQ NNTB 12(8,22)
| points) atend of treatment (= 4 points
Rescue medication use (puffs/day) 11.21 2,080 MD -0.63 (-0.77,-0.48) | 80 (0.0001) Rescue ion use 1121 2,087 MD -0.59 (-0.72,-0.47) | 70(0.0001)
Patients with COPD exacerbations 121 1,400 RR 0.91(0.84,0.99) 26(0.03) Patients with COPD exacerbations 121 | 2411 RR 0.93 (0.88,0.99) 4(0.04)
NNTB 19(11,73) NNTB 25 (13,473)

Any adverse event 11,21-24 | 3,181 RR 1.01(0.95,1.06) 15(0.83) Any adverse event 11.21 2415 RR 0.95 (0.83,1.08) 35 (0.45)
Total withdrawals 11,21-24 | 3,191 RR 1.00(0.74,1.37) 31(0.98) Total 11,21 2,405 RR 0.87 (0.75,1.01) 0(0.08)
Withdrawals due to adverse events | 11,2123 | 2,578 RR 1.13(0.53,2.41) 40(0.75) Withdrawals due to adverse events 11.21 2413 RR 0.71(0.36.138) 25(0.31)
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Randomized, double-blind, placebo-controlled study (8 centers)

X2 34 subjects in FF/VI (50/25 ug) vs 33 subjects in FF/VI (100/25) vs, 31 subjects in FF/VI
(200/25)
CH==: 51 subjects in placebo
O|&7|&: aged 40 years, COPD, postbronchodilator FEVy <70%, FEV:/FVC <07, =10
pack-years of cigarette smoking, =2 MMRC
Hi&|7|&: Current diagnosis of asthma (unless also currently diagnosed with COPD), a 1-antitrypsin
deficiency, lung volume reduction surgery, hospitalization due to poorly controlled COPD within
12 weeks, poorly controlled COPD, unable to withhold albuterol/salbutamol or ipratropium for the
4-hour period before spirometry testing, long-term oxygen therapy.
F4 USA
XX|2k FFM (50/25ug) vs FFNVI (100/25) vs, FFNVI (200/25)
CHZ=Qk Placebo
a) Weighted mean FEV; change (0 to 24 hrs over period days 28 ~29)
0.177 FFNI (50/25ug) vs 0,164 FFNVI (100/25) vs 0,18 FFAVI (200/25) vs —0.056 placebo
b) Trough FEV; Difference
0.211 FF/VI (60/25ug) vs 0,177 FF/NI (100/25 ug) and 0,189 FFNI (200/25) vs placebo
c) overall incidence of on-treatment AEs
10%~12% with FFAVI vs 4% with placebo
d) No clinically or statistically significant differences for serum glucose or potassium
e) No significant effects on vital signs, ECG, or 24-hour serial serum cortisol

=T EEOl 2

Low  The central randomization schedule was generated by the sponsor by using a validated
computerized system (RandALL), Patients were randomized to treatment by using an
automated, telephone-based Registration and Medication Ordering System (RAMOS),

Low  Neither the patient nor the study investigator knew which study medication the patient
was receiving.

Low  RCT double blind placebo control

Low  No missing data

Low Al expected outcomes were reported

Kerwin et al., 2013
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Randomised, placebo-controlled, double-blind, parallel-group study (9 countries, 221 centres)

X|Z2: 206 subjects in FF/VI (50/25 ug) vs 206 subjects in FF/VI (100/25)

CH=at: 207 subjects in placebo

QM7 |2 40 years of age, clinical diagnosis of COPD, smoking 10 PY, a post-BD FEV:/FVC <0.70,
a post-BD FEV; <70% predicted (NHANES lll), and a score of 2 mMRC

HiA|7 |32 asthma or other non-COPD respiratory disorders; lung volume reduction surgery within
12 months, poorly controlled COPD, lower respiratory tract infection that required the use of
antibiotics within 6 weeks prior to visit 1, the need for long-term oxygen therapy or nocturnal
oxygen therapy (>12 h/day)

Zta: Chile, Estonia, Germany, Japan, Korea, Philippines, Poland, Russian Federation, and the
United States

HMX[2E FFMI (50/25 ug) vs FFAI (100/25), 24 weeks

CHZ=2k: Placebo
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a) Weighted mean FEV; change (0 to 24 hrs over period days 168)
0,192 FFM (50/25 ug) and 0,173 FF/NVI (100/25) vs placebo
b) Trough FEV; Difference
0.129 FF/VI (50/25 ug) and 0,115 FFMI (100/25) vs placebo
c) CRQ-SAS dyspnea
0.19 FF/VI (50/25 ug) and 0.30 FF/VI (100/25) vs placebo
d) Peak FEV,
0.148 FF/VI (50/25 ug) and 0,139 FFMI (100/25) vs placebo
e) overall incidence of on-treatment AEs
54% FFNI (50/25 ug) and 55% FFAI (100/25) vs 48% placebo
f) overall incidence of on-treatment SAEs
3% FFNI (50/25 ug) and 5% FFNI (100/25) vs 5% placebo
*No safety signal was observed

ETH EEOl 2

Low A central randomisation schedule was generated using a validated computerised system
(RandAll; GlaxoSmithKline, London, UK) and subjects were randomised using the
Registration and Medication Ordering System (RAMOS; GlaxoSmithKline, London, UK)
to register the subject, randomise the subject, and receive medication assignment
information,

Unclear Not suggested

Low  RCT double blind placebo control

Low  No missing data

Low Al expected outcomes were reported

Martinez et al., 2013
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Randomised, double-blind, placebo-controlled, parallel-group study (8 countries)

X|Eat 204 subjects in FF/VI (100/25 ug) vs 205 subjects in FF/VI (200/25)

CHZ=a: 205 subjects in placebo

IM7|Z: clinical diagnosis of COPD, an age=40 years, a smoking history of >10 pack-years,
a post-bronchodilator FEV1/FVC<0.70, a post-bronchodilator FEV;<70% predicted) and a score
of 2 on MMRC. No prior history of COPD exacerbations was required for subjects to be eligible
to enter the study.

HiA|Z[&: 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, or a hospitalisation for COPD in
the 12 weeks, or 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).

F&: Czech Republic, Germany, Japan, Poland, Romania, Russian Federation, Ukraine, and the
United States

XX|2k FFMVI (100/25 ug) vs FFMVI (200/25), 24 weeks

CHZ=2k Placebo

a) Weighted mean FEV; change (0 to 24 hrs over period days 168)

0214 FF/M (100/25 ug) and 0,209 FFNVI (200/25) vs placebo

b) Trough FEV; Difference

0.144 FFM (100/25 ug) and 0,131 FF/VI (200/25) vs placebo
c) CRQ-SAS dyspnea
0.24 FF/VI (100/25 ug) and 0.1 FF/VI (200/25) vs placebo

d) Peak FEV;

0.152 FF/VI (100/25 ug) and 0,141 FFMI (200/25) vs placebo

e) overall incidence of on-treatment AEs



45% FFNI (100/25ug) and 45% FF/VI (200/25) vs 47% placebo
f) overall incidence of on-treatment SAEs

6% FF/VI (100/25ug) and 7% FFAI (200/25) vs 5% placebo
*No safety signal was observed

=2 EH BEOL ZA

. RERHNY Low A central randomisation schedule was generated using a validated computerized system
(RandAll; GlaxoSmithKline, London, UK) and subjects were randomized using the
Registration and Medication Ordering System (RAMOS; GlaxoSmithKline, London, UK)
to register the subject, randomise the subject and receive medication assignment

information,

2, Hi¥2 Unclear Not suggested
3. =718 Low  RCT double blind placebo control
4, EA™sH Ao} Low  No missing data
5. MEAXN HnlE] Low Al expected outcomes were reported

FFA1 100125 placebo Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Boscia 2012 720 1256079 33 0 1256079 41 28.8% 220.00[165.00,275.00] +
Kerwin 2013 173 259.2183 206 0 258.2183 207 34.9% 173.00[122.00,223.00] =
Martinez 2013 214 252.8007 204 0 252.8007 205 36.3% 214.00[165.00, 263.00] =
Total {95% ClIy 443 463 100.0% 201.43[171.91, 230.96] +
Heterageneity: Chi*= 193, df= 2 (P = 0.38); F= 0% F . . i !
Test for averall effect: £=13.37 (P = 0.00001) 1000 -500 v 500 1000

Favours placeho  Favours FEA 1000258
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Author, year Herath, 2013

publication
Title Prophylactic antibiotic therapy for chronic obstructive pulmonary disease (COPD)
Methods Randomised controlled trials of antibiotic versus placebo, Trials comparing different antibiotics

head-to-head will form the basis of another review We planned to include cluster randomised trials
and crossover trials,

Participants We included studies of adults (older than 18 years of age) with a diagnosis of COPD, as defined
by the American Thoracic Society, European Respiratory Society or GOLD, with airflow obstruction
evident by spirometry (post-bronchodilator FEV; of less than 80% of the predicted value and an
FEVi/FVC of 0.7 or less). The review included studies only if they confirmed diagnosis with lung
function testing (spirometry).

We excluded studies of patients with bronchiectasis, asthma or genetic diseases such as cystic
fibrosis or primary ciliary dyskinesia (which can also in the long term give chronic airflow limitation
as part of a secondary process). Where we encountered trials that included patients with these
diseases in addition to patients with COPD, we only extracted the data for the patients with COPD,
where the data were presented separately,

Interventions Oral antibiotics including penicillin (@amoxycillin, amoxicillin, clavulanic acid), tetracycline (doxycycline,
tetracycline), quinolones (ciprofloxacin, moxifloxacin), macrolides (clarithromycin, erythromycin,
roxithromycin, azithromycin) and sulphonamides (co-trimoxazole) administered in appropriate daily
doses at least three times a month for a period of at least three months,

QOutcomes Primary outcomes

1. Number of exacerbations, using an accepted definition, This included total numbers of patients

with exacerbations as well as the frequency of exacerbations in the study period,

2. Health-related quality of life, using an accepted measure such as the St Georges Respiratory

® .



Results

Questionnaire (SGRQ) or Chronic Respiratory Diseases Questionnaire (CRQ)

Secondary outcomes

~N o O

. Adverse effects

. Duration and severity (using an accepted definition) of exacerbations
. Days of disability (defined as days where the participant was unable to undertake normal activities)
. Frequency and duration of hospital admissions
. Reduction in lung function from baseline as measured by FEV; and FVC
. Drug resistance as measured by microbial sensitivity

. Death due to all-cause mortality as well as due to respiratory causes

Outcome or subgroup title

No. of

studies participants

No. of

Statistical method

Effect size

1 Numbser of people with one or
more exacerbations
1.1 Continuous antibiotics
1.2 Pulsed antibiotics
2 Number of patients with
one or more exacerbations
on continuous antibiotics
(regardless of blinding)
2.1 Continuous antibiotics
3 Rate of exacerbation per patient
per year
3.1 Continuous antibiotics
4 Time to the first exacerbation
4.1 Continous antibiotic
4.2 Pulsed antibiotics
5 COPD exacerbations according
to severity of COPD (Cold
staging system)
5.1 Continuous antibiotics
5.2 Pulsed antibiotics
6 HRQOL, SGRQ (total score)
7 HRQOL, SGRQ (symptoms)
8 HRQOL, SGRQ (impact)
9 HRQOL, SGRQ (activity)
10 Duration of exacerbation
10.1 Continuous antibiotics
10.2 Pulsed antibiotics
11 Frequency of hospital
admissions
11.1 Continuous antibiotics
11.2 Pulsed antibiotics
12 All cause mortality
13 Respiratory related mortality
14 Serious adverse events
15 Adverse events: respiratory
disorders
16 Adverse events: gastrointestinal
disorders
17 Adverse events: QTc
prolongation
18 Adverse events: hearing
impairment
19 Adverse events: musculoskeletal
disorders
20 Adverse events:
hypersensitivity/skin rash
21 Adverse events: nervous system
disorders

4

3
1

L S

[

-

2411

1262
1149
1371

1371

1962
1926
1926
1926

2841
2266
2411
2266

2408

1258

Odds Ratio (M-H, Random, 95% CI)

Odds Ratio (M-H, Random, 95% CI)
Odds Ratio (M-H, Random, 95% CI)
Odds Ratio (M-H, Random, 95% CI)

Odds Ratio (M-H, Random, 95% CI)
Rate Ratio (Random, 95% CI)

Rate Ratio (Random, 95% CI)
Other data
Other data
Other data
Other data

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

Other data

Other data

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

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

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

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

0.64 [0.45, 0.90]

0.55 [0.39, 0.77]
0.87 [0.69, 1.09]
0.31[0.13, 0.72]

0.31[0.13,0.72]
0.73[0.58, 0.91]

0.73[0.58, 0.91]
No numeric data
No numeric data
No numeric data
No numeric data

No numeric data
No numeric data
-1.78 [-2.95, -0.61]
-3.75 [-5.48, -2.01]
-1.71 [-3.10, -0.32]
-0.81 [-2.26, 0.63]
No numeric data
No numeric data
No numeric data
No numeric data

No numeric data
No numeric data
0.89 [0.67, 1.19]
1.18 [0.63, 2.18]
0.88 [0.73, 1.07]
0.83 (0,52, 1.31]
1.58 [1.01, 2.47]

Totals not selected

Totals not selected

Totals not selected
1.63 [0.63, 4.26]

Totals not selected




ki b £

versus pl , me: |.1 Number of people with one
or more exacerbations.

Forest plot of comparison: | A

Antibiotics Placebo 0dds Ratio Odds Ratio
Study or Subgroup _ Events Total Events Total Weight M-H, Random, 95% CI M-H, 95% CI
1.1.1 Continuous antibiotics
Albert 2011 37 558 380 559 40.2% 0.62[0.49,0.79) -
He 2010 9 18 14 18 52% 0.29[0.07,1.21) r
Seemungal 2008 28 53 42 56 135% 0.37(0.17,0.84) —_—
Subtotal (95% Cl) 629 633 58.9% 0.55[0.39,0.77] &>
Total events 354 436

Heterogeneity: Tau*=0.02, Chi*=2.34,df= 2 (P=0.31); F=14%
Test for overall effect Z= 3.41 (P = 0.0006)

1.1.2 Pulsed antibiotics

Sethi 2010 269 569 295 580 411% 0.87 [0.69,1.09] :‘
Subtotal (95% CI) 569 580 41.1% 0.87 [0.69, 1.09]

Total events 269 295

Hi ity: Not applicabl

Test for overall effect Z=1.22 (P=0.22)

Total (95% CI) 1198 1213 100.0% 0.64 [0.45,0.90] <>
Total events 623 ™

005 02 5 20
Favours antibiotic Favours placebo

Heterogeneity. Tau®= 0.06; Chi*=7.97, df= 3 (P = 0.05), F=62%
Test for overall effect Z=2.53 (P=0.01)
Testfor subgroup differences: Chi*= 4.66, df=1 (P =0.03), F=78.6%

Forest plot of comparison: | Antibiotics versus placebo, outcome: 1.3 Rate of exacerbation per
patient per year.

Rate Ratio Rate Ratio
Study or Subgroup __log[Rate Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
1.3.1 Continuous antibiotics
Albert 2011 -01863 0.0725 54.3% 0.83(0.72, 0.96]
He 2010 -0.5906 0.2897 126% 0.55(0.31, 0.98]
Seemungal 2008 -0.4339 0.1436 33.0% 0.65[0.49, 0.86] -
Subtotal (95% CI) 100.0% 0.73[0.58,0.91] L]

Heterogeneity: Tau®= 0.02; Chi*=3.79,df=2 (P=0.15), F=47%
Test for overall effect Z= 2.80 (P = 0.005)

Total (95% CI) 100.0% 0.73[0.58,0.91] +

Heterogeneity: Tau®= 0.02; Chi*= 3.79, df= 2 (P = 0.15), F= 47% :0 o1 011 1 110 1001
Testfor overall effect Z= 2.80 (F = 0.005) Favours antibiotics Favours placebo
Test for subaroup differences: Not applicable

Forest plot of comparison: | Antibiotics versus placebo, outcome: 1.6 HRQOL, SGRQ (total

score).

Antibiotics Control Mean Difference Mean Difference
Study or Subgroup _Mean _SD_Total Mean _SD_Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Albert 2011 28 121 444 06 114 453 58.0% -220[374,-066] —W—
He 2010 2 0 18 04 0 18 Not estimable
Sethi 2010 -4 148 503 28 147 526 420% -120(301,081) —
Total (95% CI) 965 997 100.0% -1.78[.2.95,.0.61] B
Heterogeneity: Chi*= 0,68, df=1 (P = 0.41); F= 0% T !

6 @ 4
Testfor overall effect Z= 2.98 (P = 0.003) Favours antibiotics Favours placebo

Forest plot of comparison: | Antibiotics versus placebo, outcome: .12 All cause mortality.

Antibiotics Placebo Odds Ratio 0Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Albert 2011 18 558 20 559 202%  0.90(0.47,1.72]
Mygind 2010 74 287 81 288 627%  0.89[061,1.28
Sethi 2010 15 569 17 580 171%  0.90([0.44,1.81)]
Total (95% CI) 1414 1427 100.0%  0.89[0.67, 1.19]
Total events 107 118

02 05 1 2 5
Favours antibiotics Favours placebo

Heterogeneity: Chi*= 0.00, df= 2 (P = 1.00); F= 0%
Testfor overall effect Z=0.77 (P = 0.44)



Forest plot of comparison: | Antibiotics versus placebo, outcome: .14 Serious adverse events.

Antibiotics Placebo 0Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Albert 2011 184 558 212 559 60.8% 0.81[0.63,1.03]
He 2010 2 18 3 18 11% 0.63[0.09, 4.28] —
Seemungal 2008 14 53 12 56 37% 1.32[0.54,3.18] -T
Sethi 2010 94 569 97 680 344% 099[0.72,1.34) -
Total (95% CI) 1198 1213 100.0%  0.88[0.73, 1.07] L
Total events 294 324
Heterogeneity: Chi*=1.93, df= 3 (P = 0.59), F= 0% k 1 t J
Testfor overall effect Z=1.29 (P = 0.20) 0.01 0.1 10 100

Favours antibiotics Favours placebo
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Author, year
publication

Title

Method

Participants

Interventions

Outcomes

Sciurba et al, 2010

A Randomized Study of endobronchial Valves for Advanced Emphysema
Multi-center (US), prospective, randomized, controlled trialconducted for 12 months to evaluate the
safety and effectiveness of unilateral endobronchial valve (EBV) treatment,
Inclusion criteria
- an age of 40 to 75 years
- a diagnosis of heterogeneous emphysema
- FEV; of 15 to 45% of the predicted value, TLC >100% of the predicted value, RV >150%
of the predicted value
- BMI of 31.1 or less for men or 32.3 or less for women
- PaC0O, <50 mm Hg and PaO, >45 mmHg
- post-rehabilitation 6-minute walk distance of at least 140 m,
Exclusion criteria
- carbon monoxide diffusing capacity <20% of the predicted value
- the presence of giant bullae
- a1-antitrypsin deficiency
- previous thoracotomy
- excessive sputum
- severe pulmonary hypertension
- active infection
- unstable cardiac conditions,
Therapy using the Zephyr EBV (Pulmonx Inc,, Redwood City, CA, USA) (treatment group, n=220
patients) or standard medical care (control group, n=101),
Primary endpoint
The percent change in the FEV; and distance on the 6-minute walk test in the EBV group
Secondary outcomes
Patients” quality of life, as measured on the St. George’s Respiratory Questionnaire, incremental cycle
exercise capacity; dyspnea, as measured on the Modified Medical Research, daily oxygen use
Safety was assessed by difference in the rate of a composite of six major complications (death,
empyema, massive hemoptysis, pneumonia distall to valves, pneumothorax or air leak of more than
7 days’ duration) at 6 months,



Results

1, Primary and secondary efficacy outcomes (Change from baseline at 6 months)

Between-group

EBV (n=220) Control (n=101) difference in change P
from baseline
FEV4
Mean (%) 43141072 —25(—541t004) 6.8 (2.1 to 115) 0.005
Mean (ml) 345 (108 to 58.3) —254 (—483 to —26) 600 (215 to 98.4) 0,002
Predictive value 10 (0.2- to 1.8) —09 (=17 to —0.1) 19 (051t0 112 0,007
6-min walk distance
Median (%) 25 (—111t06.1) 0-32 (—89 to 24) 58 (05 to 112 0,04
Median (m) 93 (—05 to 19.1) —10.7 (—296 to 8.1) 191 (1.3 to 36.8) 0,02
Mean change in cycle 06 (—151t027) —32(—45t0 -19 38 (0.1 to 75 0.05
ergometry peak workload
from baseline (W)
Median change in 00 (—1173to0 117.3) 00 (—1482 to 1482) —120 (—76.7 to 52.7) 0.005
supplemental oxygen use
from baseline (L/day)
Mean change in SGRQ —28 (=47 to —10) 06 (—18 to 30) —34 (—67 t0 02) 0.04
from baseline
Mean change in mMRC —0.1 (—0.21 to 0.09) 0.2 (0.01 to 0.37) —03(—051t —001) 004
dyspnea score from
baseline
2. Major adverse events at 90 days
EBV (n=214) Contrl (N=87) p
Patients with any event in the composite of major 9 (42 [19~78) 0 (0 [0.0~42) 0.06
complications
Death 2 (09 [0.1~33) 0 (0 [0.0~42) 1.00
Cardiovascular event
Arrhythmia 2 (09 [0.1~33) 0 (0 [00~42) 1.00
Congestive heart failure 0 [00~11) 1(11[0.0~62) 029
Coronary artery disease 2 (09 [0.1~33) 1(11[00~62) 1,00
Pulmonary or thoracic event
COPD exacerbation
With hospitalization 17 (79 [47~124]) 1 (1.1 [0.0~6.2) 0.03
Without hospitalization 3 (14 [03~40) 0 (0 [0.0~42) 0.56
Pulmonary infection 4 (19 [05~47) 0 (0 [0.0~42) 0.33
Respiratory failure 3 (1.4 [03~40) 0 (0 [00~42) 0.56
Pneumonia
Not distal to valve 5 (23 [0.8~54]) 2 (23 [03~81) 1.00
Distal to valve 2 (09 [0.1~33) NA NA
New or worsening hypercapnia 2 (09 [0.1~33) 0 (0 [00~42) 1,00
Hypoxemia 3 (14 [03~40) 0 (0 [00~42) 0.56
Hemoptysis 12 (6.6 [29~96)]) 0 (0 [0.0~42) 0.02
Pneumothorax or air leak
Duration of >7 days 3 (14 [03~40) (0 [0.0~42) 0.56
Expanding 3(14[03~40) 0 (0 [00~42) 0.56
Stable 3 (14 [03~40) 0 (0 [0.0~42) 0.56
Empyema 0 (0 [00~17]) 0 (0 [00~42) NA



Non-cardiac chest pain 105 [00~28)]) 0 (0 [0.0~42) 1.00
Implant-related event
Valve expectoration, aspiration, or migration 10 (4.7 [2.3~84)) NA NA
Formation of bronchialgranulation tissue 5 (23 [0.8~54]) NA NA

Bronchial trauma

1 (05 [0.0~28]) NA NA

Risk of Bias
Bias Authors’ judgement
Random sequence generation High risk
Allocation concealment High risk
Blinding of participants and High risk
personnel (performance bias)
Incomplete outcome data Low risk
Selective reporting Low risk
Others Unclear

Author, year
publication

Title

Method

Participants

Interventions

Outcomes

Herth, 2012

Efficacy predictors of lung volume reduction with Zephyr valves in a European cohort
Multi-center (Europe), prospective, randomized, controlled trial conducted for 12 months to evaluate
the safety and effectiveness of unilateral endobronchial valve (EBV) treatment,
Inclusion criteria
- an age of 40 to 75 years
- a diagnosis of heterogeneous emphysema
- FEVy of 15 to 45% of the predicted value, TLC >100% of the predicted value, RV >150%
of the predicted value
- BMI of 31.1 or less for men or 32.3 or less for women
- PaCO, <50 mm Hg and Pa0, >45 mmHg
- post-rehabilitation 6-minute walk distance of at least 140 m,
Exclusion criteria
- carbon monoxide diffusing capacity <20% of the predicted value
- the presence of giant bullae
- a1-antitrypsin deficiency
- previous thoracotomy- excessive sputum
- severe pulmonary hypertension
- active infection
- unstable cardiac conditions,
Therapy using the Zephyr EBV (Pulmonx Inc,, Redwood City, CA, USA) (treatment group, n=111
patients) or standard medical care (control group, n=60),
Clinical effectiveness
- FEV;
- BMWD test
- cycle ergometry workload
- health-related quality of life (SQRQ)
Safety
- rates of major complications (death, empyema, hemoptysis, pneumonia distal to valves,
pneumothorax, ventilator-dependent respiratory failure, COPD exacerbation)



Results
Clinical effectiveness

QOutcomes EBV (n=111) Control (n=60) p

FEV: (%)

6 months 7+20 05+19 0.067

12 months 6+26 —2+20 0.0499
Cycle ergometry (W)

6 months 2+14 —3+10 0.04

12 months 1£13 5+12 0.03
6 MWD (m)

12 months 15+91 10+78 0.696
SGRQ

6 months 10£78 03+13 0.047

Safety (Serious complications, 0~386 days)

EBV (n=111) Contrl (N=60)
Death 6 (5.4%) 4 (6.7%)
COPD exacerbation
With hospitalization 55 18
Without hospitalization 71 52
Respiratory failure 10 6
Pneumonia
Not distal to valve 13 2
Distal to valve 7 0
Hemoptysis 14 1
Pneumothorax or air leak (>7 days) 7 0
Empyema 0 0
Risk of Bias
Bias Authors’ judgement
Random sequence generation High risk
Allocation concealment High risk
Blinding of participants and High risk
personnel (performance bias)
Incomplete outcome data Low risk
Selective reporting Low risk
Others Unclear
Author, year Valipour et al, 2014
publication
Title A Randomized Study of endobronchial Valves for Advanced Emphysema
Method Multi-center (US and Europe), prospective, randomized, controlled trial conducted for 12 months to
evaluate the safety and effectiveness of unilateral endobronchial valve (EBV) treatment,
Participants Inclusion criteria

- an age of 40 to 75 years,

- a diagnosis of heterogeneous emphysema

- FEV; of 15 to 45% of the predicted value, TLC >100% of the predicted value, RV >150%
of the predicted value

- BMI of 311 or less for men or 323 or less for women

- PaCO, <50 mm Hg and Pa0,>45 mmHg




- post-rehabilitation 6-minute walk distance of at least 140 m,
Exclusion criteria
- carbon monoxide diffusing capacity <20% of the predicted value
- the presence of giant bullae
a 1-antitrypsin deficiency
- previous thoracotomy
- excessive sputum
- severe pulmonary hypertension
- active infection
unstable cardiac conditions,

Interventions Therapy using the Zephyr EBV (Pulmonx Inc., Redwood City, CA, USA) (treatment group, n=284
patients) or standard medical care (control group, n=132).
QOutcomes Clinical effectiveness measures were obtained 6 months after the intervention, These included FEV,

the 6-min walk test, cycle ergometry workload and health-related quality of life (assessed using the
St George’ s Respiratory Questionnaire (SGRQ)).
Safety was evaluated by determining the rates of major complications (including death), a composite
of pulmonary adverse events, cardiovascular events and implant-related adverse events
Results
1. Clinical efficacy at 6 month according to fissure status

Treatment group

Clinical and finctional Control group

outcomes (cut-off Complete fissure (n=110)  Incomplete fissure (n=174) p-value (n=132)
FEVs (12% pred) 46.7% 15.8% <0001 16.5%
BMWD (26 m) 45 3% 42 1% 0.352 35.5%
SGRQ (4 point) 41.7% 44 4% 0.394 30.2%
mMRC (1 point) 35.7% 32.8% 0.385 147%
BODE index (1 point) 41.0% 46 9% 0.242 24 7%

2. Most important adverse events at 6 months according to fissure status

Treatment group Control group

Complete fissure (n=110)  Incomplete fissure (n=174) p-value (n=132)

Pulmonary adverse events 71 72 0547 51

Pneumothorax 41% 2.0% 0.356 0.7%

Respiratory failure 41% 3.6% 0522 2.6%
Implant-related adverse events 13 11 0378 NA

Pneumonia distal to valve 6.5% 2.6% 0.157% NA
Cardiovascular events 41% 6.1% 0.300 6.6%
Risk of Bias

Bias Authors’ judgement

Random sequence generation High risk

Allocation concealment High risk

Blinding of participants and High risk

personnel (performance bias)

Incomplete outcome data Low risk

Selective reporting Low risk

Others Unclear
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Title Cardioselective beta blocker for chronic obstructive pulmonary disease

Search Methods A comprehensive search of the Cochrane Airways Group Specialised Register (derived from systematic
searches of CENTRAL, MEDLINE,EMBASE and CINAHL) was carried out to identify randomised
blinded controlled trials from 1966 to August 2010, We did not exclude trials on the basis of language

Participants Randomised, blinded, controlled trials of single dose or longer duration that studied the effects of
cardioselective beta-blockers on the forced expiratory volume in one second (FEV4) or symptoms
in patients with COPD,

Participants studied were those with COPD, defined as a disease state with chronic airway obstruction
according to the guidelines of the ATS, or with a baseline FEV+ of less than 80% normal predicted
value, Participants were not included or excluded on the basis of reversibility of their airway
obstruction

Interventions The main intervention studied was the use of intravenous or oral cardioselective beta-blockers versus
placebo or other interventions, given either as a single dose or for an extended period, A second
intervention studied was the administration of a beta2-agonist, either intravenously or by inhalation,
given after the study medication or placebo,

Outcomes (1) the change in FEV; from baseline in response to study group or placebo, (2) FEV; response to
beta2-agonist administered after placebo or study drug, and (3) reported symptoms during the trial,
such as wheezing, dyspnea, or COPD exacerbation, for study drug or placebo For single-dose trials
the beta-agonist was given one hour after the administration of an intravenous agent, and three
to six hours after an oral agent was given,

Results Forest plot of comparison: QIS

Eleven studies of single-dose treatment and 11 of treatment for longer durations, ranging from2 days
to 16 weeks,met selection criteria,

Cardioselective beta-blockers, given as a single dose or for longer duration, produced no change
in FEV; or respiratory symptoms compared to placebo, and did not affect the FEV; treatment
response to beta2-agonists,

Subgroup analyses revealed no significant change in results for those participants with severe chronic
airways obstruction, those with a reversible obstructive component, or those with concomitant
cardiovascular disease,

Concusion Cardioselective beta-blockers, given to patients with COPD in the identified studies did not produce
adverse respiratory effects, Given their demonstrated benefit in conditions such as heart failure,
coronary artery disease and hypertension, cardioselective beta-blockers should not be routinely
withheld from patients with COPD,
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@ 28 s Fel Belo] Sl A% 218 A & P el A} QL ol Fel Y PSS
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E3] zAstolol st} BEU MBE oha] ARREL] Mol Ao} 3, F7)% HA] Ulie Zolw &k ¢ o)
AFAE AMEsEe] 2EsoF St
@ e 7aAse] B O ole] AR 79 AL 717 FAE FARE wols A 3] I xS
AN Sla wEe] A SRstAY, 315 F viAte] PARE AASka Bubd Ralste] A%a) PAk}
sk 2E W) 9ls) BEATE HE5w, B4 AN Yol B AWk H88] BIAIES e,
® d3]¢ e AL&(Disposable inline filters): L3]-& HE|S o] g3l vHwZ A IS TS F oz
AL A AT A B

4, BESIE HETFSYHY

1) M2

HEFEAHL 327 FUsA, wiEshe 3719 & ARE 3rE FAJshE Ao|BR gk (volume)F -7
(flow)e F=2 ZH34A e},

(1) B2 230 4S5 APu2e) He5e e} Bk 1),

(2) HEA|e| HE2|: 24 o F P 849] syringe (3 liter calibrated syringe)2 7} A}e] HE9E
gelsfjof sl=t] o] FgdS HAH(calibration)o]2}al dtc}, whek Aol FAL & Aoz AZEHY IF T o=
et thA] A4S s}, ol B 5o IAE tIe s Ags S48 e A tY] 5o 25 viHE
Af-olle aFFelw ofg] b BAgES Aok gt

(3) HgH=d

- HEgAe] BAARE Folsih)

- A}l thaf At

- SAjol] thE )

- B Y, 2 WY 9 E 58 955 IRIg)

-BEJ U BN, 5% L PN A B A

- Ado| HY|s0 OjAlz deto

‘3% W slasel @l
N =RES S

o
-2 22 AT Z2OUS AIRSY| O dZdEe 8ot

- mgol o) nf2 Hy|so| Hah 54

-Hol RafEt SR wBE T B

- Tofl 40| UCtD YRl 20| G UA
Hojet &4 0| Bt

- MEAE0t Bt x| Foj ot

- 23 Jjelxo| 2HE It
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- AR AFT AFS S
2 Ao vke AplE

- @Al AR S0l ) Al AP
%9 504 & AY371E o AL

% Higt ==
1 FHY37]E 3= A= open circuit method
AZ 98l open circuit method® ZARS Al&afof

=
=

2~ 0
&85 A=

1

argsl .

[

- v

= o
= U
& w2 B7H Eol4la
&
H,

REEIE A EES P

O

0)4] o] n92ss]

nhe2u s AYRE B3
o= 24

%2 He A vilolo}
o
e E
e A%

o

=0 =
HE

e

AFg=ge 1
Closed circuit methodz} 3}aL, Zthg
2kl st} vk A8 el E ARRSEA|

gt
O #H&g==A(closed circuit method)
k2 ZHIE F3kaL
e 2483 F, nhe2TaE AR GA Er
& w2 7R Bo| A ¥ FHBFolA o 123
9 o 3717F v ¢k w7k Hdigk & Wi«lch
st AAetA WS thAl Ael Fok
2 HFE HA 33] o)} wHES|of sl=t, 83 ol & FawE jivh
AN AFe] AEAS Hrlste] AdAY] VS FE5E wrkA o Alggit
e Eat= o P v =

Ay

™
=i

20
z1__ T =

@ #H&==A(Open circuit method)
k2 ZHIE F3kaL
FPRE 2g3it,
& w2 7R Bo| A ¥ FHBFolA oF 123t
g ol 3717F oA &5 WA gk & Witk
st AAstA WS thAl Ael Fok
22 HFE HA 33] o)} wHES|of dl=t, 83 o & FawE jivh
AN AFe] AEAS Hrlste] AdAY] VS FEFE wkA o Aldgit
| ™7Hwithin-manoeuvre evaluation): 74} A2 H3tAde] A7 |Fo 2 o482 (Volume of ex-

2) HigEd=Hol ez

AEHde

ofglo|= 3% o] do]ofof BkaL, 104 o] dollAE A 62 o) dolofok 31, F-AITE FAl oA wiRel 1231 9]
W37} glojok 310,025 liter ]38}, Flow volume curveol| = 18 2~ 18] 4ox] AAS= A 22 3] AHartifact) 0]

(1)
trapolation)& Z7g8H=t] FVCe| 5% mlwte]Au, Hujgko 2= 0.15 Liter P|qko]ofo} dhc}, oihg-2e 17l 13 22

ez A% Jeiy agEE Bal ANk sk Aol E7Fs] wheell, dAlze gEAlelM Ases ARt
I = U Stk A 82 Ade B fls) 2] AR S48k, 104 viRke]

1.0
K=

Q'ﬂa 1 2%
| ™7H(between manoeuvre criteria): 7} & FVCe} 1 th& o2 & FVC #ke] x}ol7} 0.15 Liter

Qlofok e 571 A 1 Alolol] 710 S FEV.S] ghe AT 4 gl

(2) 282
7ol 2 2oz 0.1 Liter oJato]o]ol ght},
(3) Mgt A g2l mYr|z2| 29

o -

oJstoliL, 7P 2 FEV, 3} 11 th50 2 2 FEV: 2] 2te]7} 0.15 Liter oJsfojofof gt} &, FVC7} 1.0 Liter ©J3}<]




Volume (L)

Flow (L/s)

s

1.0 1

/
/
Il
0.8 1 /
/
/
— /
< 0.6+ /
(0]
€
3 04-
>0 R
0.2 1 /
EV /
0.0 i .
0.00 b o.25 0.50
New time zero
Time (s)
T8l 1, eitEX(Volume of extrapolation: EV)Q| EXH
B
5.0 1 6.0 1
4.0 5.0 7
—~ 4.0
3.0 =
(0]
g 3.01
2.0 3
> 2.0
1.0 1 104
00 T T T T 1 00 T T T T T T T 1
0.0 2.0 4.0 6.0 8.0 10.0 0.0 2.0 4.0 6.0 8.0
Time (s) Time (s)
B
10.0 A 12.0
8.0 - 10.0 A
- 8.0
60 T g
4.0 g 0
' - 40
2.0 20-
0-0 T T T T 1 0-0 T T T T T T T T T T T 1
0.0 1.0 2.0 3.0 4.0 5.0 0.0 1.0 2.0 3.0 4.0 5.0 6.0
Volume (L) Volume (L)
J2 2, (A) Netet dAL (B) 7IRISZE ol 2XeEE HAL

© A<l #4712 (within-manoeuvre criteria): 7} H&FEAE 23 Al¥stctaL a17] HalA ohaet 2

2k
L

o
- ol

Zafof gt
-g-2jo] FVCe 5% mko] 7L} 0.15 Liter W]vkolojof dlc},

- 3719 7|3ko] 6% o)dolefof stal(eflole] A

9= 3%), Volume time curveollr] HFE7} ZAjsfo} 3},

- ®



Volume (L)

Flow (L/s)

® -

5.0

4.0+

3.0

2.0 1

1.0 1

0-0 T T T T T 1
0.0 2.0 4.0 6.0

10.0 -

8.0 1

6.0

4.0 1

2.0 1

0-0 T T T T 1
0.0 1.0 2.0 3.0 4.0 5.0

Volume (L)

5.0

4.0+

3.0+

2.0

Volume (L)

1.0 1

0.0 T T T

0.0 2.0 4.0

6.

Time (s)

10.0 -

8.0 1

6.0

4.0 1

Flow (L/s)

2.0 1

0.0 T

0 8.0

0.0 1.0 2.0

3.0

Volume (L)

33 8. (A) P70t ¢ =M BNEE AAL (B) MUi7t B BAER AL

s U 22 s artifact)o] ook .
- 57 1% ool 73S k= A-HTd 2b)

- A A F18 3712 HuRee S g AT )
- 24As e nlA 5 gle Adel AN 3h)

- 3714 37 Ale A 4a)
Sl et Eavd B IR RS

@ AAA ] T 715 (between-manoeuvre criteria): 2= Hget 371¢] HEt HAA} 3B T3

T2 Vs UESfoF gt

- Fveel Aokt 1 geo & FC gkl Aol

0.15 Liter o]sfo]aL

CFEVIS] A O Hgee 2 RV, @l Aot 015 Liter olafold
- Ak FEE W, o] F )5S wEsA) ek Aeole wET w371 AAE Adsked), Ho)
83714 AANE AaEh @, D8R AAKE ) ol AasA Rehe A9t s ok s A el

83] o]Helw= FEE &+ St

4.0 5.0

o
44-

hud

- ZE Alaste] SA7E o) d RATe] 200 oA 7Sk gl FAIE FRAKIT Holw it 7)o

g A FAE Aol et

© A gho] A Sjok 22 WU 5o A Adds Wkt dighs et

@ 7NBARGA Fol F- k] AR 58 BT

3 AREHE(Salbutamol) 100 ¢ g=

594

121 % 2



Volume (L)

Flow (L/s)

5.0 1 5.0 1
4.0 4.0 4 /
R L ———
3.0 = 3.0
(0]
g
2.0 1 ;a 2.0
1.0 1 1.0 1
00 T T T T T T T 1 00 T T T T T T T T T 1
0.0 2.0 4.0 6.0 8.0 0.0 2.0 4.0 6.0 8.0 10.0
Time (s) Time (s)
B
9.5 1 10.0 -
7.5 1 8.0 1
5.5- 2 601
2
3.5 u_? 4.0
AN
1.5+ V 2.0
_05 T T T T 1 00 T T T T 1
0.0 1.0 2.0 3.0 4.0 5.0 0.0 1.0 2.0 3.0 4.0 5.0
Volume (L) Volume (L)
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Solalll Sk, o] HeholA] 42 5~ 1031 Fa1, olF %& T §1 IS 305 A0 4 AWl F 400 g
2 FYARIHEA WEste] F 200 1gS FYT FE Urh. oF 1080 15% Fol sBFL ZHP

“ FVCOl| CH3t FEVe2] CHa|

A1 ARgKey Points)

- Yt FIZ0M FVCE 0|28t Hatzt A= QZTIo|H &kt &AM 25 HX| 22 ZAlZ, & O 2t S8
T Qe BHHO=E FEVeZt FVCE OiAIE = U
- FEV//FEVEE 0|28t 7|EH20| 7|2 73%E 3}

1. 813

A3} IR0 Q) ST 087 N 24 9N A1 Tde] 717 2, 71 AL ARY, 7)) el
Bz Jelw AEe 240 A el SHolA ojzlgo] B Ed, <o) BE weIE F 53] J|mApt Ale
SRS WA A S B A6 olelgol ek Webd JEdaE AEst mUE RS Sla E
Zreke g A el Basi

2. FEV1/FEVs

6% Fete] A w284 37)3S Yehle FEVE FVCE tAlE 5 e Aoe delA gtk $euel 654
o] o] =91 3} 35318 IO FEVY/FVC<70%E 7|50 FEVY/FVG < 70%2] 7|=3|2/d a3t 2dh&-S F4Ish
A3} 91.4%9] WZFEs} 100060] Solwg et} 29| Aol wh2w, FEV/FEV.E ol83te] 7| s 243
vEREA] A}, 89962 RIZFES} 9806e] Bolwe] 7AAF ATE HlFQITy, dh FEV, I} FEV, 7ALe] AlRdS v
B A3 FEVi9] 29 34 ghe] 2holr} 150 mL w]wkel 7ol H3ek A3 Ado] vk Hojge uf, e AAES
HH 7= FEVeolM 91.9%, FVCE 8% FEVZ} B A USItY, FEVI/FEVS o]-83e] 7|= alj3f of-g xitks}
£ 710l tigh 7=, 11,6765 tlde 2 Wy]oolx PP ATolME 73%E 7IEoE g ol 94.4%] =
9} 93.3%2] S0l ety 3,87852] 604 ol =91 Q1T thae = eadoldld IHPHY AT At 89%2]
RIZFEs} 97%60] Bolwg Bk, wah, 291779] dBS o Fu ATME 72.4%2 7Fo R FL
96.1%2] RIFE9} 96,1%2] o= Yehlry, e tho R 3 A7 QA 71E EIES Faste] 92y
M E 7305 7Eo R 7|=dE Attt T, 71=Hs) A ) w|ekst SAlolA FEVeZE FVCE HiAIE
A% e At Ue 5 slo] Felsor @i,




1

m COPD-6 At}

HE ASIXIE 22042 FELL

St B 28 FEV,, FEV,, FEV,/FEV,, BILI0l &AI2 Z D0} LIEFCH

COPD 2|2 AlsH

ZF8AZE 2A Yzt & sl Blo] ofF 83t ahAR, oftE] dAls] Aidet A3loje} srjEie
A5 ol 2 AR etk oulrt gls Aolct whA, /et (RS 8 Aol & A shes
A 7N 27158 ol disiA sl sttt HEvEe RS F AMSShE A ‘AH e (implementation)’
olgh= &ol2 H¥g}h

A3 Aego] A BA) 9A F2FER o] COPD EAR /HF Aol A3g AR ARl Ee 7]
i zel AR FAl 2ela dms g el sz) skl

T g A S A7) el disiA] 2011del] SAZED AT AT Y7 =g d e AT
AE (R oPdm)7t 3502 AIHARIE Aldetsitt. o] AlAlYgL et 23] Ae) Fite] 3 w-g v
Aol on|7t & Aoz AztE|o] Avfsit,

1. A3 2| H (indicator) A&

FEAFe] B Ads vd 5 e MBS A flste] B9 et o AEVEe] s s
w oo} A HAEI} glolE F3l performance outcome} health outcome 22 o] H71HE sk Aol 3l
A& Wxlch

COPD A o] gtk B ¥ performance outcome 2E ‘H715 744 Al E S 7P 283 A2 AAsH4
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P 5+ A

ALE 55

o])\ol- :,L/ﬂh;-] —‘«50:]—?7\]— uo](zon 10. 10)

t}. &5 health outcomeol] tiaA= COPDol| 93l Abd&E,
E= < Atz | B o B kT
- GOLD National Leaders 2 ¢1(2011. 9. 24)
P& BAE F A =3k

Seltet AE7t 91
27} ol 4

A A
2. 2|3 k27| (adherence) It
RN ARE BA5H] COPD ExlollA #7154 A8
3. Zol{(barrier) O}t
Focused group interviewZ 53 A 7} SHolA EAS gletslict
1) 2Y5Y 22
AR Lol ol o) AgsHA Spor, AREdehaL Stk R4t S boptolme
go) e},
dasht e wF 257] ojgn
A S
DEE ARHEHET 9l
Folafol st 1lg-

™
]
we, o
>
)

ox

=7}
2%
7k A7) vzl A1, 918 7hgo] ol#rt
FARERE oh2} CT, Xeray FAPE B
EARE vl o] 01%01
[PHAE AAb7Edelx st lgeta
= A 7IAE

2) 223
. 3::‘].1
- AAZAE= #7)F
c AREH], 71A] dagels Hgol
3) 2y
277} 1akgolat A7k tie] H]go] Ao
A gl oz AER|E o= Ao 2 woEQn)).
- Al ARFH|E Bol 4L, A o] QeE Ae gadel=
] o]g-o] A &2 ofzge] St
4, Z2k(strategy) A
AT AH A FTE AFARIS APRE AlFBle] 7o =oH A, A wp2r], Aol 52 el
RSl Hew vk= Ao X A=ko 7 g5t
U715 -85 A7 AR e A& e R sttt
£27|300 BYIIZ
1. ZojZIck7| 2 U M EZ9|
ozt A 271E oY 1ES 57| WK Eg7 e, da=r1Eah, §5-97), Solady, 497 e
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nejolsiat el

FofRItE sk Aol 9ZE ol thete] 14 oo FEd A7 Folle ok a2=de-& A7 F9X
A 24, 971s AL R A 5 ERE TN, 2704 JwT)E Fom djlsteiol Jrh(EaA] Sl

D @A) gelel B Hx A% olF 19 ool B, AT Y el A4 Azolw BFH
570) 7} Al g w4 587 Al A9l ol ﬂv}w

D) 5% EE AR JFse] 359 5 glrka ek Aol AT AA F fushelof gtk thil,
14 ofufll el ofelst 2 5ol A skl ohfal z—; S} olgle] e B Qlste] 5% L
87 Bahe A9 ool s¥, Seuet ojel sl 52 2Rkstel Las VIS ARt A wEs solo}
@,
3) Az o) B4 F vl 2dvich ARRS WS Bk W, 290 AVHEHZDRE TPl A 33l

Aol ool o|a AAolx AT % Slek. o] B9l olile] grekel elshe] ol gee)

e} e uels A% BAYRRE 24 oFel ARF AVIE Asel AR WES & 5 ook

4) AolAel A9 ARAL Aslaict

4, TH 2

F2E U Amels Esm Aot ASHoR fAHE WY £57) ABAS Helsor deh

2 %}OHE FUBI7] SoAE BI  1d ol O 42 A 9, @ 9 49, D o 744
@ F98 712 A} ol g A Pairo] glofok Sel, ool Wast B9 EF71AH whet FF
AN, £555} 7Y AL, 7 )RR Felelh AL A5 Be 52 AAstel B A0S E}OEM
s,
3) 22 24 olgel W) PANAT F FEF el AR B
o) A7V EESE Al olste 18] A 3Ae ARE Ak F b B AAERE TRew
NS BAG R HSAE A0 Albsolol G TheE, ePgolt Sl ofdt Aol 71

Sl WS ANE AdE B 4 Stk

o

¢

1o

(1) A7 s 718AEAl w37 el 4] 7BH(ellE B0l 71HAIEAAAR FEV 0] 12% ool S7He Hol
= 39 i ol A=A AR 5 v 7R

2) 3704 ol A ARl 71 HAGHA WALl FolwA Fleol 270 glo] AEH o= FAIH
o #4e @ 5 ok



Jois2 Yoy

13w oIBR 5 5E7I30| ARl JiSSHOR A MAQ¥S ot} 8 FES| SEREl| 91,
HAAlO] HED| IS(1EA ZHSTI20| HAOIERI0 26% O[310[7AL, ALS ELIBH 2LOBIA BAA
D7 |0l SFIAlO] S AA20i0] 55 mmHg of3tel Al

28 7K S sE7(B0| Skl J|SEHOR HoliMol OISAE SEZ2I0 I, HAAIS| HED
TIS{1ZA SHBI[Z) 0 FAOISAI| 30% OfFH0PiLL M4 ESHR RLOBH BAA| LIS A
of S Atsielol 60 mmHg Ofsfel Alzt

33 HU Bl S SE7IT0| SHiel JISEHOR BRI BHAOIE SERE0| YT, B HEb|
TISHZEA SHSIIZ) 0l HAOISAI0| 40% OfFH0IiLL A ESHR BLOBIN BAA| CIIISHA 1A
of S Aielo] 65 mmHg Ofsfel kgt

58 HS oNwe AlE

(A1) HHSSTYIIF(EHEXR 14| 2011-91) & SE7|Fof 2& L3

=T

HIT
o

HEY AZY oy S/ 2 Bxg AR AR
L2l HE XEH
Salbutamol  HIEZ| Z2/d 100 «g/dose 13 1~2 puffs & - o1& x=2Z, 27| .
(Albuterol)  of| &tz (MDI) 200 doses/fea M 12 43| &2 7|&l, HZs 7|2 =2 o 52
(12 #/Cy 8 A, 25, Y, wzZiEdsE 4
puffs) HzLE|, oY, A ollR o
HEZ ol 25 mg25 mL 15 5~10 mL HIFE, F40lF  UE, HIEY
H= 25 mL/A E 4~6A2H 2t AZXZ, 5 TN, AZHES |t
oz 2FJ|E M, &8, o -
0|&3lo ¢  AHZ, =H, =t
HIE2| Eolod 5 mg/mL 2U05~1mL B2 23, A ASEo
S 20 mL/& £ zZ 2%o| AT, P, #Ht  ZAMAIS
o~4 mlot 5| IS, HAZS, BY gris, 1y =
T M| Al W gEEdE@oll, o ARXNZE, -
S2 s|MEt 3, AREZT, Y T HEH S Al =
12 43 227 E, 7, U, 0l Zsh gie,
£ 0|25l & ZoJAl, MAl, FE  HEFs
o 27|, Ul gpg
g, 7|8xdH, #
LOIFEE, Mgt
5|8, 239 Nz
E8Z 288, 2
248, 2845,
=2 25 72184
=28/ 2447} XKLL HEf-EIEH]
Indacaterol 2EHz|x = 150 1£g/C 12 13 1212 H|9IFY AT 25| =
He|z@y 300 2g/C 2 Hejzge 72y RH|lEy o =y ge = - 5
(BNl &2t = 9 DEeE, ﬂ -_r“gg—.‘?'_l-_ )
sto E¢ £8, 4204, 5 I Ee
Z|of 1 135 N, MEEL A %LH%‘
300 g M, 717, eITE,

= o
RE T2, 2
o > y =
7 fF UxRE,



T XLH HlEfR-Er2H
Formoterol OIE3d X XN

Procaterol  MZZl & XA

14

Bambuterol f

1E
0

|

0

=24 ZZEA
lpratropium ~ OIEZHIE  ZQlx|
ool (MD)

OIEZHIE FQloH
wCH &

O|oH

==

20 1g/T
40 1 g/T

25 ng/T
50 r2g/T

10 mg/T

20 2g/dose
15 mlL/ea
300 doses/ea
250 z£g/mL

1 mL/A

500 1g/2 mL
2 mL/A

13] 1~282 1
o 23 58(1
Z|C} 160 1 Q)

A I2IEE
2M 18] 50 119
12 13|(FEA)
= 12 250t

mg)2 F&A|

#7 Sof, 42
Al 1~2% 0
28(20 mg) 2=

=2
S o

13| 2 puffs M 1

"
o 3~43| B

18] 04~20
mLE 1Y 43|
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5 =234, oF
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P Tl

o o=

Tiotropium

)

Tiotropium

Methyixanthines

Aminophyline Old| =22l

|
ofo| L

=
e

Theophylline

M|
=

Doxofylline

oD -

Adja}
B |22
(Zuld, 2|

Ajz|u}
SES:

2|

Ofle] 22t

o4Ajo}

He

i)
i)
12

o0 v Iy L
o IBE >

A

A

He

A

A

18 1g/C
30 Clea

100 mg/T

250 mg/10 mL
10 mL/A

100 mg/C
200 mg/C

200 mg/T
400 mg/T

400 mg/T

120 12 oj2t 2
S Alzbof 1 2
&2 sicigeiof
S2f310f &)
(=83

FIER|X|= BllA
moy E2l7lozt
aolstol AlE
19 A2 E
LEZI|Eo=z
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