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Asthma-chronic obstructive pulmonary disease (COPD) overlap syndrome (ACOS) is characterized by persistent
airflow limitation with several features usually associated with asthma and several features usually associated
with COPD. ACOCS is therefore identified by the features that it shares with both asthma and COPD. A significant
proportion of patients who present with symptoms of a chronic airways disease have features of both asthma
and COPD. Patients with ACOS have the combined risk factors of smoking and atopy and experience acute
exacerbations with higher frequency and greater severity than lone COPD. Pharmacotherapeutic considerations
require an integrated approach, first to identify the relevant clinical phenotypes, then to determine the best avail-
able therapy. A consensus international definition of ACOS is needed to design prospective, randomized clinical

trials to evaluate specific drug interventions,
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2] COPD FE5%7(Asthma COPD Overlap Syndrome, ACOS)-& 23} COPDY| 54 5 ztil Qe
& oAt ofA Aol thEk o7} geiuo] A &k AN el W= HE ke Sate]
Aol H23 copD 7Ho] o]#g- ACOS $AFEo] Qi AA ot} ACOS A= 23 COPD $kAtHTh
ME Bk 7, dte) A As, 2 ok, el oleE Flek e Z1E Hel) wa ditwel A4 9
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A elEd 3o nUE o] AR FHE VRIS Hols A9, H 2uel ATAES I 9ol A%
FE FVREA TSR 1) 71BAEEA T $ FEVIO] =15%0HA] =400 mle] St 2) o] sAH S,
3) 404 o]de] HA ek FIEe R, 1) F IgES] S71, 2) okEy] HAY, 3) 7|HA|EIA| Fo| T FEVIO]
= 120084 =200 mle] S7P7}F 29 o} YePdS AXEIAAL, olF F7I0] 27) oPdol Ay F71e] 7oA
H7)%0] 27 o ZZEW “mixed COPD-asthma phenotype” 2.2 Xkt AL AABIILY. Lovie 5 F7]150
2 1) 22 SAolx] 23} COPDE BT Itk vk 79 2) olEd]e] HAY Z2 FHE AL 27, 3) 404
o4, 4) 7|BA A Fo] I FEV1 <80%0|HA] FEVI/FVC <70%E, F7|5S 7|18 e4A Fo] 3 FEV1Y
Z77F 15% o] oAU 12% o]do]HA 200 mL o]l AH9-2 A|AISHITE 2014 Global Initiative for Asthma
(GINA)o|A] ACOSE %123 COPDE] o] 545 7HAHA 7|=dldlg SH SR o= Ho = 7|=3qirt. &gt
oM 357 TS 7HR1 SERtellA] DA HIHES AASHSITE AR, 3 A, o] g A, WA EHA
2 RS el W7 |I=AS S oFLE SRlsitt B, A2)3 CoPDYl| & U §EF 179 &S E3IsH
AZg Bl BABRAL ZH2te] dgke] 50| 37 o jlE L v lle] miAlEE 9ol 23 COPDE
Zlekek o 9lom, 23 COPD Zghe] o] Hls=gh eal= e wff ACOSE efd 4= qlrkarl Ak,
AR, A=A Al Aagict, 53] 27183 o) WE, 7Fsdhd A5 Fofl S dasitt A4
S B 7|=gaE gel8t 4 AN COPD, 7|=dE Bukst A7 ACOSS 7ol Agkd ot

ACOS 880 tsiAl 77} B oo Holh, mat zizte] Apnic Acose] Belrt Bet obAltA) Aae
FHES AR B BAL glrh IelE BPSE IRh o7 Avol BB BATE HE AOS FHE
| A5 24 ek Zlolek, avkch ok glAvt Lo $4) 3 ACOS FHEEE oF 15~ 59 B
Lo, vpolel Aol wel Aolh Qe wak olbalve] eldh ACOS FHES 15~ 200 Rusla ¥,
ACOS 3] SBelAkm 103 obde] 9, ohEv], fd7)e] FEANT 1Y Fol UrF. FeIN Aol
wE 7k st /|RAReR T AR el oS, B BAEe] ACsY A Bl
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A2t CoPDE 710 WHY 9%, Z1wde) T|Eate doleke 358 el eE 7
= 270N A2e ez Bheg Vo R e BT 9% Aol COPDE F9
A% oI}, A o] Zzke] BgSo] vhrle] ABE FabA B 5 olh Wl w9
A9 Aol EF2TA 9% whgo] Bl BRHL, ol AAEE Zu|zo|=Ad] ot AR §Ho]
Ao & A k. w3 COPD 34 o5 BAelN] BT AF whgo] BaAEIE A, Wk
el 3R SRS & 5 olrh AT COPD B |malale] 2710 #EHM ofs T
£ 2P BRIIE BT pofsle] 7T At ettt w3 )efFo] A 719Ael B 5 glon, 54
COPDS} 0.2 R A2 Bl 271me] 71w/iFe] Fx hehtnl, olejd wshe Fa8 23 ofnlsh
Wl Fa opdle] BA thdo] wh HRolr) JErfue el Fao] gl AXEASh COPD o] of
23 Aol BAEY, oleldk APISS E5 o BT ACS FAES H25) COPDeIA] 1l % Q= E3 Hel
27}t FHeo] et Aow AlmEt

71| Aol w=H ACOS SAFEe] A ol Azte] Ao nis) 2ddte & o 3tk ACOS e



COPD §ka}el] Hlg| o7} glon, Fodzhdoe] Ary, wat H2]olu} COPD $hatol] HIs| 4ke] Ho] yigtony’ zhe
olsl2 AN et Rhee £70] Sajute} Biel|A] COPD 3o} HlwalS w) ACOS 37} AX t] A5
Sl W gssla A5 AUsIglom olmr] A welth e vl NHANES I 0l BAHE St 22
3k Az} ACOS EA7h Aol copD FAtoll wla) RolsiA AlgEo] =’

6. 2|2

ACOS A7 H3e S A, o] A Y, Fdetsiel dete] X o} ofgol] o3 #2185 S0l olgE
I APEES Eole Aot

ACOS SAE2 FEABRN ollel T, T5AE, AdEFAA B T IS sEee] A5E
o] Wahstelof gt Al 537] 24E S7MITIN R FEV) HAE ZMEEIA71AL, FY2E Rol=acs)vt
A s Rel= Folo] A7 5dE AAT|IER 2, COPD ghafe} mRRIZIAIR ACOS SAtollM e F 1
st Aasfof gt ofEy7} vk el v e aefsfof gtk A2 COPD oFEA|E 2]
Aol ACOS FAES A9l o] 3L ACOS S-S tdes AfE 72he] thaa 77t flolA ekl
gk 7L S,

252 Fpol=ehelof it ACOS BAREIN Z/1AER 05k FUASYMER 2284 WSS Ausha, 5
Aol A% BAIAE 105+ EAASINER2484]+ EAAS IS A LS AT A2 AN 9
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2014 Global Initiative for Asthma (GINA)ol|X = 87198 Aol 27tol=aiel e wet X SAIRRS A A8kl
t}, o= A28l ICS7} o|8hgdt APSE Fhaxell 71 F-a8h oFAlo)7] whitoltt, FES A 2lelu ACOS 7
o] il COPDY| 7Fa/do] BaHe A9 2] 7hol=gelel wt ICs +/— FYUAESIuER- 2284 A
st T FUASAIMER22R8A] ARgo] HA] A% sfof aF, BEgE COPD 7Fs/do] 2 789 YA dH|
22R8A] 4/ —ICS AMES FHs T ICS ARgo] HA| EE AAIBEAL St Azl ¥hgo] gl S/l
EE= g, do] Behash A HdAe S8 A9 sl Aot AR S = vk sukEde]
AU Aol HirtolAl oJEE At k.

GOLDS} GINA 7}o]=g}elo] H]F=o]’H ACOS SAoll e ICSE 1A] Feksld ofslr) vt 71sAde] Qlrt
SEAEE, ICS7F ACOS ZHAtelA] 73ts) o, g 333 Hg Lo S7toll tist 27 F53te] 371 77}
a3}, HEgh ACOS $AFEoN FYAIEG/JuER-22H8A] o] APE RS F7IAI7IEA tisiAE o 2
T} F7HATrE dasith ACOS w4393 ARl tigh ATk glorE HARAE H2F coPD F4dets)
25 A7l SAste] gl whet AAsor & FoR AlsE

Louie & ACOS $HAto|A 2H|Zol=rt dsihd 129 TH=ULE A8 (40 mgx3Y, 30 mgx3Y, 20
mgx3%, 10 mgx3d 8H)E ¢ § SHFH, 37184 50% o A9} FEV, 5% o1 Z7Fe] vh-g B o
AggFe] ZYEULEE1~3 mg)t 7 18] ICS+ FYAG M ER22HAIE AR Z4E AAEIT. &Y
A& gueR-22- A9} SRS UA ] WEtaye @ oAlol vla 7|RAEEA} Qo] FUAIEFY
A F7F AR o 27 ARS F #7155 SORE gk, 340] §le BT SUAG e 2R A] TS
AALEFSIE. 8 IgE A= IgE F7217F 30~ 700 TU/LOIHA ofE3]7} Q= Shafoll] ARSS] & 4= 9lom, ohdet
Al2s B2 mUE o] dgsit, H2lo] FHEY] e FAllA BHFIIAEE 2~ 677 AR 9o,
WA whgo] QIAY 371- AT} 50% o HASHA] o FHE AL AAIBT Age] HodY Fole
ZHROE AP FY HHo2 AREIE F oy 2~ 677 ARgSte] A 4] glow U Ag
AAEHGTE, COPD X &A= ARS-El&= phosphodiesterased HAA= F7F A+ sty A7) dddsle] Fof
of-g AAsor & Fog AlRHh $xlol wEt vt Z1BAHEAHY, 71BA] 22HAE T S AF
ARE BRls] B 4= Qlr}. oe7iA] A Fel whgo] §i= S FEV o] A dlEA]2] 60%7} A= FAlolA] bronchial
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1952 3= ddelx= sUike] 2R Iste] oF 40000 o] APEEHAl HAL, teEo] t71ede] 173
ol gt #AE 7HRE 83k AZPE EQd) o] AR o] 2 ti71 e el #et A E =71 det BAHo s
AFEGTAL & Qi o] Fe] B AFES TR St AA vl BREA AT LAksFEA(CO), Hilead),
0] 28} A A(NO,), 23E(0zone), oFab712(S0,), YA & (particulate matter, PM) 5 671¢] th7] 2. G0l thet
=EARE, 585 Soll tish 715 AAIBEAL Jlat, f-efuel R wiAlS 7t 7709] ti7) e el st
71EAE AABIL A&HoR RUE kAL Q)

oo} 2 0 A& HiEo| gt 11AlE Fste] th7]| o] el Y847t A AT Aolztal s
w2 v, 55 5o I7eA t7128 S Al AR el ekl ofdE] t7]1 e e} oldhs
9 AMFEY B Aol Qlvkal Hawar gty AAIEATITE 20129 7] dHske] oF 7007 o)
Apelhe Aog Buslya', ol FA Abgel 85| 10 sldel= Aotk 7] B Apgy} v F8
Ao 2= g ARE HES5, whAE A #) 2 EH(chronic obstructive pulmonary disease, COPD), #H|$}, o2o]
sh7|% o] BaEgltt, S-euetelA e 1990t e 7] de] A8 AIskaL A7 gekel hgh A+ 4
=714 HeE st o, FAF 5o PR oAl Y7109 st vlad EA] FAEIL e

Aol

N

7 0 S Sol daoE Qe 9l % Abgel Svlsl Ble] gicka LA glont,
dr1odel $7, ol uel 2t 2g) vidks el PAA Qe wol A aisiek 2 s|mele
71085 FolA Sl 2 Ao LeiAm g AAE FHOE A% Tl we) Lo, ofe]
A% FoME B3] 557] APl vl ol i A3 Asing sk

712 Sde A =4 7k SER v g ol AR 2deMe] B 7kd &8 (Orzone,
SOz, QO, NO; 5)°] 7R} 24| 7iel =Zvhe] AV}t & Zos Hus gle], th7] ¢l gt 3
7He T w pMo] o] ARSEAL Slth. BE vk 2 ARt A2 FUEY] vhedl, 23 3 viA=
WA 22E SAT W 104m ofst B 2.5 4m olste] AP EH(PMi, PMs)Ql PIAEAE 2= ARk
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MTA Ak 2 PME S Eolt Azt B Fehe W, v F2 Az, 8%, o A
WS S AR Adelx] TSt AAlA o= nAHAle] F7)9F e i BRdskar ohekebe, Rk
27, A, Aol 1a9Re] P 2 RS APl Bk, DA YRke] Pt AeE o L)
WER 4 ol 2] SR} o Fhee Aew deiA

oA pMo] HHsH= FQ 717 WAk impaction), % & (sedimentation), E2Hdiffusion)o|tF, @2 100 1« m
olige] PMio] A F1Alo R UelA A, AAE T el Y ol BolAwA] AR 0.1~50 m
PMo| JaFg et ke o] 22 229 M 7|Ho R Av|w B kgt Ahoa] Fabg| vholEo R
AE}, AR F2 3, GAkE Bkl a5l FERs riAe ZloE Had,

PMo| FRIEAE w TF71olx 283 Wol7|- A T H A (epithelial lining fluid, ELF) 2 | 3Zt) 24|
F(alveolar macrophage, AM)7} 5 Q3F 93kg 3= 7102 djA Ju}. ELF] EA8h= surfactanti= 6 £ m ©]3}2]
PM-S #3ete] HAXE A (mucociliary clearance)E g7 =S Wtee 28-S 5‘]—5_7_4, surfactante] ThHAEL
AHE7} PMS ZHAlst] AlAStES molr|w S, AMS Holdr Ha 9 7)o AR B3 e
AAsE Fo 9T A, AAR & ATl PMe] Awmsl AMe| 5 Afoldl HHHSl o] FABAES
HolF7|e sholey. =3 H2o) 2 ATFEME 4Rt At 5= dAte] S Bal HAl FHF o] 714
23 9% whsg fdstel o A3 £ ok Buskln’

71290 7k F71R0l e} slold ek Wols ol 48 WA, o] 4 F WA 9%
ol ez Taeato] b o glek, AREH0 Avo] Al 3ol 0w olde] BAS S
$3} B3Fhgo] AR, thlE Ml ol HA] AM R31e] Gt Hol MR Havt asrs Ao
BaEet e PME tiAlshs FAolA Yehhs AMo] Ak Sk, dhRs|as, AFuiiAl, A%
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19521 §d 287 0% 1970~ 1980t W= B A3 5] TAEN th719 STk APdEe] BAP) Stk
2 o] ATSo] HFHYAN T, AFEe Fa HA B (coss-sectional) S F3l o] Rl FA 59| v
HTFES BASHA] @3t7] whitol Aol B2 vlehg Bigltt. th7] e do| APgEl nXe ofdel] tisiA] 24421
FES W) | AL 19939 W= 67 EAoN 2] th7]1 9} Apgate] B G} whEE o) Fo|g’, o]xiztA)
7199 AFellx HRH o= ATENE FAAES SEI] o, WA A E AFE 7= 81117 9]
H=2S 14~ 16897 24 Bs A7) e} ok 7Fsst A 58 B BAg Sow 7] . Algo]
o] S HoAFA =AUt o] AFelMe 7k B2 E PME E3RH U712 BEE ol At 2
A AHA7E Apgke] Bddo] 7Pd Avkes Ade Bl

ol mAHAIE et t7]od EH] HYA 895 I 8l B2 dTEo] JAyEHAA, A 9F,
AEA 59 Aol FEIFA| Eahe] dutalE AHE =E31] ofisitth o|2gh oM AAY B4 B3]
PM;o0] EHA91 Ftol thah A=A Y 9T 27} 2000d o] LEHATH’, Samet 57 1= 207] B olA]
1987¢lx] 19941 Ato] PMy, Ozone, CO, SO, NO; 53 AFg-ETe] BAIS ZARBIGIET), PM©] THe L YUES
W BAGE Sole A ARG, AEA AP, &7 APd Bdo] g ERlEksit gk PMyo] FE7F
10 ng/m’ Z7V8EE AAAPEE 0.51%, A7 9 3574 AdkoZ Qs ApgEo] 0.68% Z7FHe BT},
o] e A% PMy F=o tigh 7} AP 7S nlelshe o] Fa8h w=AR o] 8-HaL k. 2001 F-oll
A= 87K AlellA mlAEAol] oJ3k 7173 kel B3k GTHE Ayt BRE I, PMy T} S7FERE A
5l COPDE <lgh Y€l Tttt

o] ko] Aol AeE HFUS B A o] F Aoleh= oA upgre] gl PMye| 1l HIX&
ofdako] ERI=HA, ZrAHAIR] PM, 7t 2ol mIXle @l deir= B2 d77F Ff =AY 2000
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Dominici 7€ PM; 58] Sg49) 717 ol ja] A PMye] A7 Asfe} miRriAz A2E A4 Baow

27) sz0] e AT ABE WAL, 199995 2002974 2047) TIF EAGN DARE ATE vpgow
23 AT 71, Ao 5 R Folw PM,s eEo] Ml W, AP A%, g AR, s
A28, 53717 7 o) A Zlek B W e RelFelth of AT WA PM,s ol g 57

A 7S vhdske Hl $8% 2712 ol8Ha ok
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AlAA] 9] ti7]199 =25 S Ozone, NO,, CO 50| 7l 2 FFS 7+ 202 defA Aot 1950
7154 % Ozoneo| BQ1H o] F2 Ozoned] #dt ATEL te AFES Ho] FUAE, 20049 Bell 52
Ozone®] 5HAR] Jalld-S glsl T3t} 1987 dFE] 200087FA] 957} w|mEAlolA] Ozone =& APdEH2
S B3 A9 pM, A, BH 52 BAF Folm 15907k B3 Oone % 10 ppme] F7H= AAAIEE
(0.5290), AEH Y TF7|A APEE0.64%) 57 Blo] SISt NO= F2 wed S71oh ddd t7] 249
AR ATEYEY], Hoek S70] 198635E] 1994 Uldek= oA ZAFE nlol] wh2H black smoke 2 NO, A&
2 o] 7Y o 7o} %ol A& Ha3loir}. COxE Z7)olle B4 Fxto] ek AP awEe] HiHo]
ofg] F7hellA BEUE AL AR, 2 & ATelME dl7] T Akl €O @] =Fe] IFUA HHees
Q & el Ao ‘Eh L% nlz glol*, ool HHHQl 17 el e F7pH9l Fue A7t
S}

5.th7|1=2F 37| 20 2fst 217 I

n RS Z3HsE thekel th7] 9.9 B2o] COPD 50 33717 23k Siatel] 147 gk Frh= AT Wol
AR E YA, FEe] AFEL BV =Fol| ofgt §4 T Ast AFEo|qit), MR} 557] Hke]
Holt Zlg)e) mja= ik HolFE ot Ak A2 Adelelrth H wvt=e) & A Hellx] 35:d7ke] ied
Bt NO; =35 APkstar b 14d71e] §Jels #A8k8d=tl, Wi NO, S71¢k CoPD HY(COPDE 1§k A
Ao AL T £ A =8 AUt 3 ATEe ARRE ARES olgste] szte] 719y k=&
5 437ke] 22 coPD el thalja] B218ksd=d], black carbono] COPD ¢J¢d & Apda #&Ao] glolekar
H}sick. o] Aol mAHAI] PM,sE BEAo] gl AoR Uehdt)’, /jdAo] Holglrle kAt o}t
A 71241 nlAAA] =Zo] COPD A Bl ofsle]] Fofgith= T/ glo] Btk o2 A7) F4% tlolHEe]
S e A S A8ste] TR di7]e ] F71H =2 o$k CoPD § 5571 1@4 3=
TEE 5 ds Aoz 7gHct

712l i FHISe] Akt Selt Sk olu, ] G AEE Y] e gl Al vk ool
S 7dazstar Stk At t7] e o] 5, = Aot ofe] AEEe] ohddel v TA1A IS st
Ue obd A7 o Wag Ageltt, Tl B L wARAY o] olrshslm YA, ob&7HA]
o T2 = FAEAL Sl AAgeltt B3 Q1% A9 ol ek th7] el thet 1 Gl fol7t vekd
ot} Zujolale] ti7)e9 ofgku} A7teddke] AHEE A8 E 45k, 7] 5 Al q]:} g AxS
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AT 02 213 obstructive paterns] 3715 o V1L A W93 FHEAE shgtor, ksl
o)ziol 2w TRt ol elel & 5 glek. A, 719 A 9 e 1 FREeg ) 7)) o
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Table 1. Association between tuberculosis and lung function deficit/COPD in South African studies (cross-sectional study unless indicated)’

Study author

Type of

TB definition*

Confounders/covariates

(year) population (n)  (sample frequency) controlled Outeome R (95% Cl
General population
Ehrlich et al National: men Past TB (2.4%) Smoking, age, smoky Chronic bronchits  Men: 4.9
(2004) (6671), women domestic fuel, occupational (26~91),
(8155) exposure, education, BMI women: 6.6
37~117)
Ehrlich et al National (13826) Past TB (2.4%) Smoking, age, sex, smoky Wheeze 34 (25~47)
(2005) domestic fuel, occupational ~ Asthma 22 (15~32)
exposure, race, wealth, (self-reported)
education, medical
insurance, BMI, rural
residence
Jithoo (2006) Community Past TB (9.7%) Smoking, age, sex, income, Chronic bronchitis 5 (1.0~23)
study (3483) education, BMI, occupational  Wheeze plus 19 (13~27)
exposure, smoky domestic breathlessness
fuel, cannabis, alcohol use,
other diseases, including
asthma
Occupational
Naidoo et al Coal miners Past TB (doctor ~ Smoking, age, height, dust Chronic bronchitis 72 (21~242)
(2006) (684) diagnosed) exposure Usual wheeze 8.1 (27~242)
(3.0%)
Adams (2007) Fish processing  Past TB Smoking, age, sex Chronic bronchitis 2.3 (0.8~6.8)
workers (643) treatment (13%)  Smoking, age, sex, atopy Asthma 07 (04~17)
symptomsJr
Baatjies et al. Bakery workers  Past TB Smoking, age, sex, atopy Chronic bronchitis 16 (04~76)
(2009) (617) treatment (7%)
Baatjies et al Asthma 13 (06~32)
(unpublished) " symptoms
Ross et al Gold miners Confirmed TB Smoking, age, silicosis, Dyspnoea 220 (1.18~4.11)
(2010) (cohort 370) cases over 45 duration of employment,

years (50%)

other respiratory diseases

*Tuberculosis self-reported unless otherwise indicated,
TRecent attack of asthma, or night waking with breathlessness or tight chest.
Results reported are additional analyses not included in the original article, which are cited here for study details,
OR: odds ratio, Cl: confidence interval, TB: tuberculosis, BMI: body mass index.
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Figure 1, Correlation between number of destroyed bronchopulmonary segments and FVC, % predicted (A) and FEVs, % predicted (B).
FVC: forced vital capacity, FEV;: forced expiratory volume in one second’,
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Figure 2. Survival curve according to field score for 169 patients with tuberculous destroyed lung®,
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Chronic obstructive pulmonary disease (COPD) is characterized by persistent airflow limitation and chronic
inflammation that is not limited in the lung. The mainstay of current treatment for COPD is long-acting
bronchodilators. Despite of the unmet needs for anti-inflammatory drugs, the major advances in the bronchodila-
tors are a number of once per day inhaled beta2-agonists, muscarinic antagonists and their combinations, A
number of novel inhalers have been investigated for clinical utility on the treatment of COPD, This review will

summarize current developments in the field.
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1. Introduction

kAl | A3 A & (chronic obstructive pulmonary disease, COPD)S #-3l3F 2t Aol oJ3t 7|9} H A2 9]
&35} w7k el Z1RARke] SA49l Agtoltt, Hol dgE G0l ohuel Ml dFo g ¢le ofe] Fubas
o] dutEle] glom, o] EHP%’:@LO] COPDE] 559} dlFol| Jake Frhal delA QIef. CoPD A5e] HEE

S5 VIR, 7 B 23 34 H7)E, 25 T, Akl AL AL, FA8E ol S5 Ao 2
Ae] APS =53 AMEES 8 g *]7]** Eﬂ T, A of AR Aol G HEAY AMEES B
A8AE glon Z22Q] dee e Ak ofg] & ARE WA Xskar qlvt. wEb dA7kA] 71A1E<
25412 TP tiFEo] %‘?Qﬂ]"ﬂ TgtE]o] gtk B =alexE FHol| 7 MY B3t Bard FYAd
il oA

A COPD 2|89 714 Z3to] e HAlE SURIEA7)18A| 844 (inhaled long-acting bronchodilator) o]t}
EO‘X]ﬁ\—/‘47]TJrZ]§PX1-Xﬂ—E oA SURIEA] BlER-22-8-A (inhaled long-acting beta-2 agonist, LABA)2} FAAEA]

A (inhaled long-acting muscarinic antagonist, LAMA), S-=-#18|EF-22-8-A] (muscarinic antagonist and beta-2
agonist, MABA) T2 Wt ARR 7|1WAISPAIES thE 71del ofgt X|g ks 27| Hohs mE 2REARE
(onset of action)® 71 RA|&A|7Hduration of action) & AE 7|HA] 34 7502 7|&E 8 oA sHE
=21 Zlolot.

2. Beta-2 Agonist (LABA or ultra-LABA)

—

O 7159] LABART} 2R-§-AZ o] mh2 il X[&A|7ko] 71 & 24417 A& W Ef-22-8-A] (ultra-long acting be-



ta-2 agonist, ultra-LABA)o|t},

1) Abediterol (LAS10097)
Abediterol 2 Z-8-A|Zbo] 50 2 w2 HA GA] 2447 Bt A& E]= ultra-LABAS|t}, Formoterold} H|$23)F &5
o

7 w2 2R 28 Q1o WA indacaterol @} H]S=EE 71 AEAITES JERATE vhH| Aulrel] ofgk gk
indacaterol®t} At}

2) AZD3199

AA] formoterolZ} BlS=gh W2 28 AIZHL 31 3F ¥ S5k 11 AESARES BRIt COPD #AE tPdo =
4F7F Turbuhaler®2 FoJ8}e] formoterol 8HF 2¥(9 1g) 2 Yok} a3 B W3FS wf, Al 83200, 400,
800 £ g) B 9|k} Blarste] ok T 0~ 4ATE, 24~ 2041KFe] FEV 0] ofn|QA] S7Fst AL, S7d2kskAl(symptom
reliever)®] ke ofn] Q1A A} A 83 25 9ok} u|wske] dlinical COPD questionnaire (CCQ) <=7}
SAEYAL, B3] 800 1g EFAAE formoterol BT} on] QJE AL B ).

3) Indacaterol (QAB149)

CopPDe] X|Fel| 71 WA 371 ¥ ultra-acting LABACITE, 75 12 g/d COPD $kxke] gpe] Aa} 51ehs
SR A7F Jou’ 75 g/ mIFelRE 2417 F1a ThE STl 150 1 g/d 300 1 g/dt Aol
PPsalth, e 8UASRE 987 a0k 24 o] Folful, 150 e g/dt 300 1 g/de B salmeterold} to-
ropium®Tt o1 Q& H7%% AL BYu™!, 58] 300 1 g/de formoterol BTt $-QakSItt?, gk $joko) u]s)
sl Ay o5 S AL dske] MvE Q0 6/ ool ATl totropiumelut $loF Ty
oA fol= QA

4) Olodaterol (BI1744CL)

Formoterol @} |53k 2-8-A17He BolwA] 24417 o) ide] X|&AI7ke KT, COPD $hAolA 2, 5, 10, 20,
40 11g8] EIFE WK ATolre Siekol vla] = ofn) gk Alylee] TS Bolw SR 4 o] ARE
B,

5) Vilanterol (GSK642444)

AA] W2 ZRAI7E} 71 AEAI7RS HolHA] AdlZ] 0 Z1= salbutamol, formoterol, indacaterol T} WER2 17t
27 =g o] gk Aelgdo] o] =k, 3, 6,25, 12.5, 25, 50 £ g 82S 9ok} nlwak ATtel|A] 259} 50 1 go]
o] 9JoF thn] 247k Bt 7% THo] ALEon, HE o] ok} H|sEl SbAAS B,

3. Anti-muscarinic Agents (LAMA)

27 4] S=8-A)|(muscarinic receptor)olA] oAEZ ] 2R8-S Welsle] 7o) 7|BAE EAIIC 27
A 84 5 M1 M39] xjtho] 7#A] g 2ha-8- Lo itk 1 9] M2 FEAlE Al EAsh Al =3t
a2 uba Ao gofdic b 2E SYIEHAlE Hido RAwlz) o nakao] 93lo] it}
HI7HAE tiotropium®] F98F SYAGAAFZUA o HT MEZL ekAlE] /NLEHIIAL o]F U= olv|

g ouete] APl SAEA

¢

13

N

1) Aclidinium Bromide (LAS-34273)
F27Hd 8AlE M2ol| tigh 97l 4. 741, M3ell thigk w7 | 29 24Rke 2 M3l gk Xslde] Act,



wgt Zak=vk(plasma) oA e HZA tIAFER 7188l (hydrolysis) Hlo] Aalzgo] 4] @}, %7]d &k 19
k= glo® el ot phase b 75 Bal 3FF 2 FYeh= Aol o Aol Ao i,
FEVI <80%¢] COPD $8 o2 1258} 2457ke] XY 0|57 Aol Slokol wls) sl7bs, abel 2,
FEEo| o] YA FAFUFP. 2012 FEF nlFelA COPDe] fA] ABAR F71E ugph,

2) Glycopyrronium (NVA237)

Tiotropiumell H]8] M2 Z=8-A] th] M3 &0l that Heldo] Fopr] dalzel Adehe] that zhgo] A},
3} tiotropiume] 2§ Algko] ok 3ARIIH] Bl glycopyrronium< Z-g-AJ7ke] sEo2 o whEohY, gjek}
Bl gk GLOW1 Gold #7)% o] 9-4she Bdu”, 9] 91kt vlardh GLOW2 Siollale #7158 op
2} St ahe] A, gAedsle] sHdAME 98-S Bk B3 open label2 H|W3H tiotropium¥= H]Sgh
oA ZHE UERITE . Cycle ergometry® 9k} % 2 (exercise tolerance)S H] 8 GLOW3 ATojAl=
FoF 194ol 10%, FoF 219uf wf 2106] & HYH”, B3F 9Jokolt totropium TH] FaHE-9] Rlmi=
zFol7b A,

3) Umeclidinium (GSK573719)

2473 oFe] 71 AR 2ba 9l om” 15,6, 31.25, 62.5, 125 12 go] Bk} JokS wlwak AolM= #de
£ Oin] &I HolwA 125 1 go] FA7)%s sdo] 7P Holwtl, ©E ARRtis BitAes A F2
o] oL i},

4. Dual Bronchodilator

AAe] COPD A5 A7 shte] FUASA7IRAG AR S 280] HA| g= COPD &AolA| F+ F7-2
FYAE7HA A S BN A RS darska ok A7) &l gisk 27} oFF] &3 =
ARF LABA/LAMA H3H8H2 7 74| 71do] v 73R A 2Fge e o 2 7184 &3S 7dEd

UL, AR A7 1e3 574, 5 EE o SAATIE Ao delA ok 7o EATE A vieREA ol
+ tiotropium} formoterol ¥R F} totropium = QM-S H|w5FlS w] B3t QWHo] FEVIY FVC, 4 A4
2 ¢ 3ANASE Bustgdrl”. T8t totropium THET tiotropium¥} indacaterole] B3FQHS 1257} Folst
SATAME tiotropiumel] indacaterolE 7181 ol 71¥A] 843} 784 712t o] Holdg HolFeiny’, weky
FZoll= Z7e] HAlE A 2= Al(free combination)o] obd o] ko 7 74A] dito] E 3 (fixed-dose)
EgHAe] 7tto] F=& o] FoA|AL Qlr}. i 3HF & W Fofdh= ultra-LABASF LAMAS] Zgto| AWk B2 COPD
A} ozt 23S sAeRE AS #shE” adlidinium/formoterolo|Ut glycopyrronium bromide/formoterol 5-2]
S 240 U= OB o8] Yo 8T & I

>

n

1) Formoterol + Aclidinium (LAS40464)
Aclidinium/formoterol 400/12 g B 200/12 12 g9 B3Ao] tigt A7ES0] X8 Folr}’,

2) Indacaterol + Glycopyrrolate (QVA149)

QVA149%= 31F 3 ¥ A= A|&Al7138A18dA<] indacaterol (QAB149)3} glycopyrrolate (NVA237)2] £-g}
Ao}, Indacaterol (300, 600 g) 2 HJkH}te] v]nLollA QVA149 (indacaterol/glycopyrrolate 300/50 £ @)= TS5
of 0 SieFzol Vs U AT PAEE MM FAHEE eFEa VST, Heol e vkl
MNE 5555 COPD 3RS o2 QVA1492] ARgo] indacaterol B3= glycopyrrolates 242}t ARE-E11S
) 2o} S 54, FEVI S719} S48k AR 314 4 2 St George Respiratory Questionnaire (SGRQ)



A5 F7HIM Yddom on g $93e Bustgn”.

QVA149 (indacaterol/glycopyrronium 110/50 £ g)& 107]2] g2 /4% IGNITE Z213ld] wle} A7}
28] Zog 7}7ke] v ok 9 tiotropium, fluticasone/salmetrolZHe] Bl o3 Anrl wrEw Qe 9ok}
T ok 2 tiotropiumI}t H] W3 SHINE $3TollA] QVA149%= 9Joki} RE okAut}) 4ke] 2 53 H7)%
AN Y3tk A 197t okglEo] ¢l moderate-to-severe COPDIIAIE tIAFO 2 ICS/LABA E3H4]9]
fluticasone/salmetrol} B 23 ILLUMINATE S37ollM= QVAL497} 3832 H7)5, 7% oOFF ARE vixoM 94
STHY. o] AAFolA= LABA THEAAZL $lo] ICS/LABAS Xdsto 24 B g3l ICS7} Eojus &2l
LABA/LAMA E317)0] $-44 Z9atA} 3hdch. BRIGHT S7-olAE= QVA1497} #1864 S SHAZ 02X
9% 58 AT LAMA AFQ] glycopyrronium 50 £ g9} tiotropium 18 2 g9} B8 SPARK ¢TEol| A=
moderate-to-severe 4913e] HEs) 3715 0 ko] el o] BelAlAlel vla) SUSHE ER Qe
B3R} 52%7F $1ek} HlE ENLIGHTEN Qo 28] vir} sleksh ulossteirt™. 7te] AAE Hhe
FoJ5h= free combination¥} B]1gF BEACON AHollM = vl E3kAQl QVA1497} B|<=3t oAl a91E Holn
AMg-oll Azfgk ool 9le-S Buatolrt’, mEat BLAZE ATolalE 1ok} tioropumB et S5233} V)5 4
o QVA1497}F B EFH o] rescue OFE ARSHIER T &S BIrt. 437 ARXE ofv] 5712 uta
APl A E AT,

3) Olodaterol + Tiotropium
% el § MR A7} lom ke BEoR Folfg uhirk Hold Aush vl IS A,
5 1t g2 olodaterol®} 2.5 2 5 1 g9 tiotropium& Z338F kA9 phase 11 GHE°] SREHAAY J& Fo|},

4) Vilanterol + Umeclidinium

AAel e o2 3k Phase T A-ollA] Vilanterol (VI) 50 # g3} umeclidinium (UMEC) 500 # g& $HA] 3-&
z}z} Bofale] A=} Auky Fog obdAde &9skelrt”. 3l moderate-to-very-severe COPDE tho e
UMEC/VI 500/25 12 g& 2897+ £kt Aoz $1oF thu] #71%52] 348 Holwx ¢haAe] Aol gilet
UMEC/VI 62.5/25 1£ g% UMEC 62.5 £ g, VI 25 12 g, 919k} H|wdt AFeie X857 B #7159 318 Bal,
UMEC/VIO] Z}7}e] ghmokA] B}l 9948 92 BTk’ UMEC/VI 125/25 1 gd} Z47ke] ghmoka 9 ¢joka}
Hlwgk AFelM T FARE AE AT,

5. Muscarinic Antagonist and Beta-2 Agonist (MABA)

MABAE: Shte] EApt GEUASH HERAEAS] T4 A8 BE 23 g AL HHE @& Aolne

BYAIs 9] T b Aol IRE Mg Ao BT RIS 5 93, ge oFEehd S4%, 2o AT U]

2 A, OB A T2aRE 9t ¢ Qe doled ulgo] wgEe] glone Bl ufeh FE
H

283 WERAEE 29 5 Qe Aol

1) AZD2115
Phase I 9397} U3l phase II $37-E(ClinicalTrials, gov Identifier: NCT01498081, NCT02109406)0] £8 5-&
78y Folut o} Axr) whd AL glrh

2) GSK961081
GSK961081-& moderate-to-severe COPD ZAE Aoz 3l 7oA salmeterol Bt} =31 salmeterol + tio-
tropium¥} H]Z=8 7|84 B¢ &= RN o wE ZEA7RS Uerhoe
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6. Inhaled Corticosteroid + Beta-2 Agonist (ICS + LABA)
71E9] ICS B A= ICS AAIS} ultra-LABAS Z§gh H3HAIE et d7-Eo] =L glar gt

1) Beclomethasone + Formoterol (Fostair, Foster)
COPD 3AE theoz 3 A} 9= oy o2 A= R ERA| k9lth(ClinicalTrials, gov Identifier:
NCT00929851).

2) Ciclesonide + Formoterol
A A2 PFos 3 ATl fluticasone/salmeteroldl] v]a] FEIHA] ke EIE BT,

3) Fluticasone furonate + Vilanterol (Relovair, Breo Ellipta)

7129] fluticasone propionate’} obd fluticasone furonateE ultra-LABAS! vilanterol®} Zg38F kS 2 moder-
ate-to-very-severe COPD ZbA}ollA] fluticasone furonate/vilanterol (FF/VI) 100/25 ¢ g 35 11 & &3] flutica-
sone propionate/salmeterol (FP/SAL) 500/50 1 g 37 2 Edsk A v|3l #7153 ate] Aol 30| 2fol7} giia
el a o7} Gelrt”, 20139 COPD AR DA 912 Wgkor, Hals 28e 71l CoPD B4
gos ot vaa vt Qs o

4) Fluticasone + Formoterol (Flutiform)
A2 it HeFOo s7helo] Az Folub COPD FAE IO § ATE ofF itk

5) Mometasone + Formoterol (Dulera)
F2 2 A= oz 3 AFEoe] Y Folu}

6) Mometasone + Indacaterol (QMF149)
COPD A2 tho =& 3 phase 1I 477} Ao ofz] A= WhgshA] eFtth(ClinicalTrials, gov
Identifier: NCT01636076).

7) BI54903 + Olodaterol

H|2H| 2o|= Held AT =E|Fo|= 84 2-8-Al(non-steroidal selective glucocorticoid receptor agonist)
¢l BI549033} ultra-LABA?] olodaterol®] Z&o|th H2] A= thihe 2 3l phase I 77} g EHS oY o}F]
ANE FESHA] G (ClinicalTrials, gov Identifier: NCT01428622),

7. Triple Inhaler

%% COPD SAtollA] ICS/LABA/LAMAE: Egkste] ARS8l o= #A] @8Rt o] Al A2l 317 & (fixed-dose)
EGAZE A drid {8831 8] g agE ARes Qlel JiE SAjelA] Ago] AFdAL =

o)
AA

1) Triohale (Budesonide + Tiotropium + Formoterol)
AR ZrlolA EAEda” st B AT Ak 277} ol



8. New Classes of Bronchodilators

1 9o A2e AGe 7#A FAARE AA2hE el S (vasoactive intestinal peptide, VIP) A
(analogues)?] Ro 25-1553, ¥EF 52 7WAJAHK + channel openers)?] levcromakalim, Rho ZHA& 4~ A4 (Rho
kinase inhibitors)?] Y-27632, &S nlo] @Al 94| A (muscle myosin inhibitors), £5F 4~8-A] 2F-&-4|(Bitter taste
receptor agonists)$] quinine 50| glov} o]E2 3 3} 59] 2zrgo] Qled| vlaf 7|#8A] & 2= 34
orolA] ABAZ AMgE ol o}d At BTk STt FUAR NLE A A BAL-S ZoluA

2E =Y = Sk
9. Conclusion & Future Directions

LABAQ} LAMAT= COPD A|50] o2 og aapdolt). gt F79] 7194 &gAlE Folsh= 2Tt LABA-LAMA
HRAHE ke Zlo] H 7} ol 77k viEelis LABA/LAMA B3HA17} omvm 7B SAAP} E Aol
s}xl T ] 71AAEAl BT copDe] HeIQl Al tiet Evks 24 ot AlR2e A EA gk At
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Background: Pulmonary rehabilitation is an evidence-based, multidisciplinary, and comprehensive intervention
for patients with chronic respiratory diseases. The aim of this study was to evaluate actual needs for pulmonary
rehabilitation of patients with chronic respiratory disease.

Method: This survey was conducted in patients with chronic respiratory disease from October, 2013 to January,
2014,

Result: Most patients were positive for pulmonary rehabilitation, and education from hospital in Korea, However
they felt the economical burden is heavy. So over 80% patients answered that pulmonary rehabilitation should
be covered by national health insurance,

Conclusion: In Korea, continuous efforts for organizing comprehensive pulmonary rehabilitation program are

needed,
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Table 1, Questionnaires of pulmonary rehabilitation

The Questionnaires of pulmonary rehabilitation

What is your gender?

1) Male 2) Female
What is your age?

1) Under 60 2) 61~69 3) Over 70
Pulmonary Rehabilitation seems to be of help to one’s dalily life with the disease?

1) Very positive 2) Positive 3) Ambiguous 4) Negative 5) Very negative
Would like to receive pulmonary rehabilitation at hospital in Korea?

1) Very positive 2) Positive 3) Ambiguous 4) Negative 5) Very negative
Would like to receive pumonary rehabilitation with full self-pay at hospital in Korea?

1) Very positive 2) Positive 3) Ambiguous 4) Negative 5) Very negative
Would like to receive pulmonary rehabilitation if it is covered by national health insurance in Korea?

1) Very positive 2) Positive 3) Ambiguous 4) Negative 5) Very negative
Pulmonary rehabilitation should be covered by national health insurance in Korea

1) Very positive 2) Positive 3) Ambiguous 4) Negative 5) Very negative
Ambulatory oxygen should be covered by national health insurance in Korea

1) Very positive 2) Positive 3) Ambiguous 4) Negative 5) Very negative

A B
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Figure 1, (A) Pulmonary rehabilitation seems to be of help to one’s daily life with the disease. (B) Would like to receive pulmonary
rehabilitation at hospital in Korea,
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Figure 2, (A) Would like to receive pulmonary rehabilitation with full self-pay at hospital in Korea, (B) Would like to receive pulmonary
rehabilitation if it is covered by national health insurance in Korea,
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Figure 3. (A) Pulmonary rehabilitation should be covered by national health insurance in Korea, (B) Ambulatory oxygen should be covered
by national health insurance in Korea,
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Figure 1, Vicious cycle hypothesis of bronchiectasis, Adapted from the article of McShane et al. (Am J Respir Crit Care Med
2013;188:647-56)°.
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Figure 2, Overview of comprehensive approach to bronchiectasis management, Adapted from the article of McShane et al, (Am J Respir
Crit Care Med 2013;188:647-56)°.

>
Y

(1) 7= Z7|H (airway clearance technique): 1302 7|#AR A Zo|A 7|HR|e} o EH|ES A5
HEA| AN WRE R 958 2dstee RS §E ¢ k. FREee 2 A ulel, FokA 2 ALyl
o] ARg Fol o]¥l Azol FEFhe

FHEAR 2 A sde 71AAEET W HAE AR AEIES ok, §5E FEAY EE0
T WY, 371 A1) 8 52 FEl 7= wRlEY] SaFRl v mela= Flof), o] gk 7Rk
AT REh}, AR Aol Ak wiEekS S 793k Bustot B8], 3% 5714 T
377t 14 23] AE31e 79, LRkl 37148 7T vl o) S 2 A7, skl Ao sk s o]

)
=AY

W, o 53] 344 HAFG~ 14008 A4S st FREEEe P A8ahee o) ohs Erolgi”,

AAGHAE Fofste] HHuES Bolah o= A= 5, T F9lolx EH]== DNAE E3liate] ZAwe]
AE 9= F Juhe AL o|&2¢l vjF oz A3 A DNAES]E A (recombinant human DNase, Dornase



alf) & Fofshs Al=EC] Agort, HAHQ] oS8 HoFAle Fon”, di el wrlse) 1) g
of Als WA e, vk 182F0) bromhexidines 71A1E4ZFe] FAoksE Aol GAAe 9] Folst
dS w) Ao wjES FFAZ S 9o erdosteined SHAE 7|BABAE oA ZaleWo] 2rlHo g
Folelghs B TRIZVHAIR AghiEe] el ElEliont, ool thet 7123l Al ob4] 753k Aol
=

(2) 71221 && Al (bronchodilators): 7]2A2Hg5ll4 UWJ%IJHHJ%V@«I %EM 71T
BRd & 9101, o] 39 FU Wik 3 g2t = 2t gl u} g;g»w”,
olel] thak S50 obF] FHEBAE e Adapolt . Methylxantine«l 785, 74 A2 AdkE T1RAlgke]
B A ©go] B AoR dEAg olF AXER: e o] glo] YA AREHAE BTt

(3) &HS2|Z (anti-inflammatory therapy): 71¥A2Pd52] Wejgelol glo] Wb st 71ee] dsAEt
93 9gS 317 ujEo, old tial s XEE 1T 4 A=, o] W) 1T 5 = HA7} corticosteroid2}

macrolideo]t}.

mlo
O
>.
>,
2
(03
ll
i

ol

N
w7 gketh v, Y comcosterOIdL A5 :rL—°1W <78, wAske Wi, Aol A B Hrlss FRT=
23

VF AL, 2 S il AL A W S o
Macrolides] 7% WelzaEa} el slonl, WebEe] 7hs % 424 A Shlskn Aol o2

Hlo] @ F-5o] 5“48 F2A71E L glol NBAERFN g &3t | Ha glew, 58] az-
thromycin¥} erythromycinol] T3t of8] <377} H o] Fo &t Azithromycing 3717F T3k ol placebor 3}
H)wst W) F4 ofste] Wiwr} asta, S 2 ko] o] A Aol BAHUGY, E3 erythromycinS:
7Y Fofdt AFtellM = placebow} HlwE wj 4] ofske] RIwr} FHAskal HEest FEV, O] THa HEr} o=
= o] ALY}, 3FAF o]e} ZHe macrolide F-A 8-S macrolide 2314 Aldtel] o]8t 7+¢do] WAIE Shgo]
oItk B4} 9O, wsithromycin Eofsl @ikElol el ¥gulo] we 4 glgo] Huslel gl
ol 1 A WIS AR s ob B0 AZEA sl

(4) 3| z|2: 7|HAAFONM Pseumononas aeruginosa®] &8t 24 9@ ake] o] o3} FEV, Aot
olsto] 9Jom™®? Pseudomonas 7Fo] FHkE A< PseudomonasE Z7)ol| A= o g vhdsly] 98k X7

AFstee ol FAdetste] wiwr} Zhago] Feld ul Q. ol9h e AR ES uPO & British Thoracic Society
oA AAJER= 20121 d FFA|ZolM= Pseudomonas & methicillin WA Sapylococcus aureus ©] 38717 73| ollA]
Az FAHERLE uf olol gt A2 A M52 Awsta Yoi,

Hodle Y FAAE ol83te] HARE-S Folal 7|=olAM 9] s A fFAEFAA 7=l Al 458
A7l 292 13517 93 Q771 Hol o] FojH}. &9 tobramycin, gentamycin, ciprofloxacin®] kA E
717t Eofah] B8l 9374 Pseudomonase] 7= Wi @ FA) olsle] v} 7hadte] Bholgglom
Z9] colistin®] TR ake] A} H|7)5 AL wo] ddo] ke vl k. oldl] wh} British Thoracic Societyollx]
Irah= 20124 JsAF] oAM= HIAE 878k FASke] XE HIErt 33] o] o]t o]Hr A2 vivdie
59| A9= Fikele 4 I FY A AwS dustn Yo

(5) & 7[HA SN HGAlES 53] A A5 vhgstA| °l71‘/} WA A8E AYA Xk

Bl =Rl ARl A 18 F qivk. F2 Y B dEd @S AldE HH, H2de $478
TS olgalel £ A% Be ole B AEel aE wh ST,

(6) A&l 21 2: AL WAHoE S AFT F e 7[HASEF FHSoln, 7BATETS AP
Fo dolow, AR F 200 FErbA Barse) gkt Ao MAES u), $HHowE VEE fAEka
Ahaest gl dshA]l PS 91%k A7 daskAnt, A e] 243 918 718AE A< (bronchial artery embo-
lization) o= 74 X855 1@ F 9t} o] F HITole AuHoz Adgste 7|AA s WA AEo] AT

QU= 523 vlEste] 1 QPR B} ofe] QSO FelE v o, HaAee o] Fadoln

24

O



WA AR 0 ARET e AREAES ARolE AR g Ade] 9le © Tl 4 e,

RASZE B F7IBI Qe WAl SE71A8e) st wEe) S5/ 29 L TRAI,
A% S| ofe] WA Aol o] ik, JRANIF | AR AEH DI, 7|BARIA, FUFAE, P
2, 5% 5 TRIR kel A8 Fssinl, Aol 4ol Qlof Be] el whE Al gl Basht,
SR, 1BAEYE A 2ebl that SAEo] obd FREH ghe ZHol Qo] FF A%Hel 477t Aash

¥
kl

A
ol

1. McGuinness G, Naidich DP. CT of airways disease and bronchiectasis, Radiol Clin North Am 2002;40:1-19.

2. Seitz AE, Olivier KN, Adjemian J, Holland SM, Prevots R. Trends in bronchiectasis among medicare beneficiaries
in the United States, 2000 to 2007, Chest 2012;142:432-9,

3. Kwak HJ, Moon JY, Choi YW, Kim TH, Sohn JW, Yoon HJ, et al. High prevalence of bronchiectasis in adults:
analysis of CT findings in a health screening program. Tohoku J Exp Med 2010;222:237-42.

4, Cole PJ. Inflammation: a two-edged sword-the model of bronchiectasis, Eur J Respir Dis Suppl 1986;147:6-15.

5. McShane PJ, Naureckas ET, Tino G, Strek ME. Non-cystic fibrosis bronchiectasis, Am ] Respir Crit Care Med
2013;188:647-50.

6. Sutton PP, Gemmell HG, Innes N, Davidson J, Smith FW, Legge JS, et al, Use of nebulised saline and nebulised
terbutaline as an adjunct to chest physiotherapy. Thorax 1988;43:57-60,

7. Eaton T, Young P, Zeng I, Kolbe J. A randomized evaluation of the acute efficacy, acceptability and tolerability
of flutter and active cycle of breathing with and without postural drainage in non-cystic fibrosis bronchiectasis. Chron
Respir Dis 2007;4:23-30,

8. Nicolini A, Cardini F, Landucci N, Lanata S, Ferrari-Bravo M, Barlascini C, Effectiveness of treatment with high-fre-
quency chest wall oscillation in patients with bronchiectasis, BMC Pulm Med 2013;13:21.

9. Kellett F, Redfern J, Niven RM. Evaluation of nebulised hypertonic saline (7%) as an adjunct to physiotherapy in
patients with stable bronchiectasis. Respir Med 2003;99:27-31.

10. Wills PJ, Wodehouse T, Corkery K, Mallon K, Wilson R, Cole PJ. Short-term recombinant human DNase in
bronchiectasis, Effect on clinical state and in vitro sputum transportability, Am J Respir Crit Care Med 1996;154:413-7.

11. O'Donnell AE, Barker AF, Tlowite JS, Fick RB. Treatment of idiopathic bronchiectasis with aerosolized recombinant
human DNase I. thDNase Study Group. Chest 1998;113:1329-34,

12, Wilkinson M, Sugumar K, Milan SJ, Hart A, Crockett A, Crossingham I. Mucolytics for bronchiectasis. Cochrane
Database Syst Rev 2014;5:CD001289.

13. Agusti A, Calverley PM, Celli B, Coxson HO, Edwards LD, Lomas DA, et al; Evaluation of COPD Longitudinally
to Identify Predictive Surrogate Endpoints (ECLIPSE) investigators, Characterisation of COPD heterogeneity in the
ECLIPSE cohort, Respir Res 2010;11:122,

14, Martinez-Garcia MA, Soler-Catalufia JJ, Catalan-Serra P, Roméan-Sanchez P, Tordera MP, Clinical efficacy and safety
of budesonide-formoterol in non-cystic fibrosis bronchiectasis, Chest 2012;141:461-8,

15, Hassan JA, Saadiah S, Roslan H, Zainudin BM. Bronchodilator response to inhaled beta-2 agonist and anticholinergic
drugs in patients with bronchiectasis. Respirology 1999;4:423-6.

16, Sheikh A, Nolan D, Greenstone M, Long-acting beta-2-agonists for bronchiectasis, Cochrane Database Syst Rev 2001;
(4):CD002155.

17. Lasserson T, Holt K, Evans D, Greenstone M. Anticholinergic therapy for bronchiectasis. Cochrane Database Syst
Rev 2001;(4):CD002163,

18, Steele K, Greenstone M, Lasserson JA, Oral methyl-xanthines for bronchiectasis, Cochrane Database Syst Rev



19.

20,

21,

22,

23,

24,

25,

20,

27.

28,

29.

30.

31

32,

33.

34,

35.

30.

37.

38.

39.

40,

2001;(1):CD002734,

Martinez-Garcia MA, Soler-Catalufia JJ, Perpifid-Tordera M, Roman-Sanchez P, Soriano J. Factors associated with lung
function decline in adult patients with stable non-cystic fibrosis bronchiectasis, Chest 2007;132:1565-72,

Tsang KW, Ho PL, Lam WK, Ip MS, Chan KN, Ho CS, et al. Inhaled fluticasone reduces sputum inflammatory
indices in severe bronchiectasis, Am J Respir Crit Care Med 1998;158:723-7.

Tsang KW, Tan KC, Ho PL, Ooi GC, Ho JC, Mak J, et al. Inhaled fluticasone in bronchiectasis: a 12 month study.
Thorax 2005;60:239-43.

Martinez-Garcfa MA, Perpifid-Tordera M, Roman-Sanchez P, Soler-Catalufia JJ. Inhaled steroids improve quality of
life in patients with steady-state bronchiectasis, Respir Med 2006;100:1623-32,

Kapur N, Bell S, Kolbe J, Chang AB. Inhaled steroids for bronchiectasis, Cochrane Database Syst Rev 2009;(1):
CD000996.

Kanoh S, Rubin BK. Mechanisms of action and clinical application of macrolides as immunomodulatory medications.
Clin Microbiol Rev 2010;23:590-615,

Wong C, Jayaram L, Karalus N, Eaton T, Tong C, Hockey H, et al. Azithromycin for prevention of exacerbations
in non-cystic fibrosis bronchiectasis (EMBRACE): a randomised, double-blind, placebo-controlled trial, Lancet
2012;380:660-7,

Altenburg J, de Graaff CS, Stienstra Y, Sloos JH, van Haren EH, Koppers RJ, et al. Effect of azithromycin maintenance
treatment on infectious exacerbations among patients with non-cystic fibrosis bronchiectasis: the BAT randomized
controlled trial, JAMA 2013;309:1251-9,

Serisier DJ, Martin ML, McGuckin MA, Lourie R, Chen AC, Brain B, et al. Effect of long-term, low-dose erythromycin
on pulmonary exacerbations among patients with non-cystic fibrosis bronchiectasis: the BLESS randomized controlled
trial, JAMA 2013;309:1260-7.

Wilson CB, Jones PW, O'Leary CJ, Hansell DM, Cole PJ, Wilson R. Effect of sputum bacteriology on the quality
of life of patients with bronchiectasis. Eur Respir J 1997;10:1754-60.

Ho PL, Chan KN, Ip MS, Lam WK, Ho CS, Yuen KY, et al. The effect of Pseudomonas aeruginosa infection on
clinical parameters in steady-state bronchiectasis. Chest 1998;114:1594-8.

White L, Mirrani G, Grover M, Rollason J, Malin A, Suntharalingam J. Outcomes of Pseudomonas eradication therapy
in patients with non-cystic fibrosis bronchiectasis. Respir Med 2012;106:356-60,

Pasteur MC, Bilton D, Hill AT; British Thoracic Society Bronchiectasis non-CF Guideline Group. British Thoracic
Society guideline for non-CF bronchiectasis. Thorax 2010;65 Suppl 1:i1-58.

Serisier DJ, Bilton D, De Soyza A, Thompson PJ, Kolbe J, Greville HW, et al; ORBIT-2 investigators, Inhaled, dual
release liposomal ciprofloxacin in non-cystic fibrosis bronchiectasis (ORBIT-2): a randomised, double-blind, place-
bo-controlled trial. Thorax 2013;68:812-7.

Murray MP, Govan JR, Doherty CJ, Simpson AJ, Wilkinson TS, Chalmers JD, et al. A randomized controlled trial
of nebulized gentamicin in non-cystic fibrosis bronchiectasis, Am J Respir Crit Care Med 2011;183:491-9.
Drobnic ME, Sufié P, Montoro JB, Ferrer A, Orriols R, Inhaled tobramycin in non-cystic fibrosis patients with bron-
chiectasis and chronic bronchial infection with Pseudomonas aeruginosa, Ann Pharmacother 2003;39:39-44,
Steinfort DP, Steinfort C, Effect of long-term nebulized colistin on lung function and quality of life in patients with
chronic bronchial sepsis. Intern Med J 2007;37:495-8.

Zhang P Zhang F, Jiang S, Jiang G, Zhou X, Ding J, et al. Video-assisted thoracic surgery for bronchiectasis. Ann
Thorac Surg 2011;91:239-43,

Mitchell JD, Yu JA, Bishop A, Weyant MJ, Pomerantz M. Thoracoscopic lobectomy and segmentectomy for infectious
lung disease. Ann Thorac Surg 2012;93:1033-9; discussion 103940,

Hirshberg B, Biran I, Glazer M, Kramer MR, Hemoptysis: etiology, evaluation, and outcome in a tertiary referral
hospital. Chest 1997;112:440-4,

Chun JY, Morgan R, Belli AM, Radiological management of hemoptysis: a comprehensive review of diagnostic imag-
ing and bronchial arterial embolization, Cardiovasc Intervent Radiol 2010;33:240-50,

Wong ML, Szkup P, Hopley MJ. Percutaneous embolotherapy for life-threatening hemoptysis, Chest 2002;121:95-102,



2BE7|MEE 083 COPD 2|2

TOMMS IR AL O|THTHO}, 2SAHHOM OJDIHDY, MSOMAME R D87 |LHRH U BHITIANA 7| SRR AT

COPDE #H71%E3} sPA7 1A 402 v ™ thE AR Abgedel dtelot, thF ARl AEHLe Foln &4
JJr e e Brle FYol gk AlslzEd e} A& AFHHgoR <l =
71-ole}. COPD| ABARE 7wl d5S Aar7e o A3 d Hzds Adshks AgAe A6

l etk SRS ofg] 2N Eel rhseh ot 2A o2 ®3) 7bee S 7L glh 1HE
ZIAEe] gAF, WdRdT, A T 540 <8 thkst 3 FERER SajoAA 1t X
Aegdg elek o] A7k ek

COPDeIX] TH3Z7 A 2] X8 &7 7k= COPD F=E D7 COPD 3kl Al=F9]ch, COPD FERIe
9, defiH| o=, VEGF AsAlE o] ’5‘}04 vheth Fobt dufrgo)= FEREL 5, AN fi 1H9E
7INEE ZH, 7]%L W Fos AEstla BF FEE7IAIE ] COPD XLL?{H% 3 6}913} COPD 3HA}ol|A]
7R AmaH AL ke A7 4_ Atk FF E/IMEE | Foldh B9 AsFW §igleH
G-SCFR FAHZ] & F5or] D& At 93 EE= COPD FAlollr] Azdaats ﬂ‘ﬂ%}%ﬂ

AAZ7IMEES o] 88 COPD Age FERDAN 7 F3HolSlrt. AN HS7IHNE i Folof

2 AAE 782 glgley CcopD Agade it AdE B3t

Key Words: Chronic obstructive pulmonary disease, Mesenchymal stem cell, Cell therapy

®
N
N
g

Corresponding author: Yeon-Mok Oh, M.D., Ph.D.

Department Departure of Pulmonary and Critical Care Medicine, Asthma Center, Clinical Research Center for
Chronic Obstructive Airway Diseases, Asan Medical Center, 88, Olymphic-ro 43-gil, Songpa-gu, Seoul 138-7306,
Korea

Tel: +82-2-3010-3136, Fax: +82-2-3010-4650, E-mail: ymoh@amc.seoul kr

1.ME

A COPD?/] A5 71edd, dSHES HAIE Aolng A o) stdH AxAs 4L =
AZAPY A7 Adejoltt. 27 MEE #9S, Mo, A T o dgE dvka deA den aopDe
A A A7 adE S ofy] o) it} ® FHe CcOPDY AEAEARA E7IHES] T dgke W skl
A gt
2. 28

1) COPD2| Eol7|H

A o) Ad ) A #K(chronic obstructive pulmonary disease, COPD)S #|7153} THA7| 3R] G0 2 Ui Hgho]



o AAAARR) 590l o]z thEA] A1) Wl COPDS] FH AclEde Flolw], FA o
A9} F SR WAL t71e el oJ@ nlAEA Bl 3] % slee $xle] Fde] flelH, FAd 2Rl
ofgk Al A, A%H) AZGo] COPDS] FH HA/IRel . 715 Aslsdseh dFukel o
Z74at protease o] 2 W) A7) DL ST sAEe] ATARE fste] Ao shAH 2
2 wait, @A) copDe] AR TEAa G ARl ARAIZ AGIIT Yok & W e sEae
ek A SRASE olFolAA gha gie ARl

2) ZHEE7|HE

NEE7HES 7R & F7E |84 A} glo] 7P B2 a7t A Foln] SERoke] 8=
FiE e v}, oF d0d A Sl AfrotrlEst fARE o] RIRERARE Eefsloial o2 At E2
Y g%l glovd W, 714, 28x7 Fo= Bald £ 9l e AIE7HTE F5 B opd AgE
gk, A2z B o] 274 ZAete] 2] 7153}, 7H9Z7)MEE 1) plastic adherence, 2) TH H]—?{E—
ME EHo| CD73, CDY0, CD1057}F W3 =3 CD14, CD34, CD45, MHCITS] ¥Falo] x| ¢kl 3) self-renew2}
23ls 0|2 Al 7IXe] EHo= Aot & U}’

72| A7 B tEA o ks, Woxds, AT A Sl E71AEAA EH]st
+ prostaglandin 2, TGF- 8 1, IL-10= <74 22] 3583 A92d5S 7FsatA gt wflidell vhedst Oéi;é
g SEREd E7ME A5E} gl WAl dA] Z7IAEY] ARERE S FMEE
g ARkl ARTIRIIE FHlste] AlZo] Faolu AddAA Yol defetr] F2 E7|A AN EHlshs hep-
atocyte growth factor (HGF), epithelial growth factor (EGF), basic-fibobalst growth factor (FGF-2), vascular endo-
thelial growth factor (VEGF) 5-0] o]o] #ejgitia el glr}’,

3) COPD S=2A0M ZHEE7| M| 22| 2| 220t

COPDE| =Rl &4, detiE|o]=, VEGF-ASIAIE o] 8dto] WHam F2 Fd3 Jdetidlo]=S o] 8%
TEEES ARSI F92 coPDY FH AIEHo B o]F o83t TERUS Alghe] COPDS} 7H frAket
H7Ideg vk & 919—‘/} 70 ool 1 Alko] 28 ¥ g ¥ vkd s ] 2 oA Aol A e
A e Fel S BERE] A9 AR Aol AbE A S el I dekarelz mule
1~ ) M| A2 GEhAsolel Sl ok Al ARE 2T F 5120 Al coRD

Hol7|d F x| AEkEel Agh weloj,

§91 2 CoPD ol Q7 AREHE B o] dSssleTble D, e A7
2 FA DBAZIR2ol AP o) GRS A Fol At Fol o AFURL A2 3
) AEAS] aatsn A G DT HARE AU, E ka5 FERDA ol T
Fo 9Z7) AT A Folstel sr)Ee] 4, SAEe] ATAPE FAE Helte] BT ARAHE B}

Table 1, MSCs therapeutic effects in cigarette smoke induced COPD animal model

MSCs source Animal model Route/dose/time Outcome/mechanism Ref,
Human-MSC 16 wk smoking in Intravenously/3 x 10°/12, Decrease in Inflammation, apoptosis 14
DBA/2J mice 14 wk &, 23 BM suppression
Rat BMC, BM-MSC 24 wk smoking in rat Intravenously/6 x 10° (BMC), 6x10° Decrease in apoptosis 15

(BM-MSC)/24 wk #, 13 Increase in cell proliferation

Paracrine effects of MSC

Rat BM-MSC 11 wk smoking in rat Intratracheal/6 x 10%7 wk &, 13| Decrease in proinflammatory 16
cytokine, protease
Increase in growth factor




Table 2. MSCs therapeutic effects in elastase induced COPD animal model

MSCs source Animal model Route/dose/time Outcome/mechanism Ref,
BM-MSC 0.01 U/g body mass in C57BL/6 Intratracheal/5x 10°/2 wk %, 13 Decrease in IL-1 8 17
mice Increase in HGF, EGF and SLPI
BM-MSC 40lU in C57BL Intravenously/2,8x106/3 wk W, 18]  Decrease in MMPQ 18

Infusion of MSC into lung tissue

Table 3, Stem cell therapeutic effects in COPD patient (Clinical trial)

MSCs Route/dose/time Study design Outcome Ref.
Allogenic MSC  Intravenously/100 x 10%/four Placebo controlled, randomized trial 62 patient  No significant differences 19
monthly infusion Follow-up: 2 years after the first infusion in PFT or quality of life
Autologous Intravenously/1 x 10%/kg/13] G-SCF s.c injection before the BM harvest 4 Improvement in spirometry 20
BM-MC patient

Follow-up: 3 years after infusion
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