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Asthma is a prevalent disease, and it can cause serious attack and even death, The treatment strategy for
asthma still needs effective controller, considering number of asthma patients do not achieve asthma control
status, The role of long acting muscarinic antagonist (LAMA) had been evaluated in asthma treatment by several
trials, These studies confirmed, tiotropium consistently enhances lung function and peak expiratory flow rate
in uncontrolled asthma without serious adverse events. Efficacy of tiotropium for asthma control is optimally

expected,
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Aae 2 AE oz of 39 7 ole] Bt EAS, ATEE 2 ASE LS AL ] 58
B ZARAIE, SR ofe] Aol T Be ol AABAEe] Fe 2P 027 Eato] e
w2 W Y, AFgSEAL ok H2 folld AldE AFellre AAl 25~45%9] AL A zEo] HA
Sk, G 23w BA| Beldh QPIATINE 200 Aree] Bt AN EA] meA sy, A A
of 257t o] Mgt mid Apgshs Ao delA S, ol tiFE BESEE A5t 5t
11etH! &x2Q] A2 xgAle] DeAde AR olF $J8) 71Ed] ARgsHs FY2H| 20| =(inhaled cortico-
steroid, ICS)¢} R|&AME}ZF-A(long acting 3, adrenergics, LABA) 2o B TF2 7|#x] 340l x|&AJ5=217)
(long acting muscarinic antagonist, LAMA)7} A| 22 s A3 o] & = gl& Aol thgh o] A& QaL, ofg] F-219]
2 AFtellr] Bl 595 vl 20151 GINA XS A AE step 49} 5] A9 221 3kA}ol| gt tio-
tropium®] HWetao| 28l F7EA, & T M= T2kt A7AdE S8l 24 dAle] HAgAtelA
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20119 Kerstjens 52 182 1CS9} LABAS AMg-3tollm A 21d Z2do] 2H A ¢ l(asthma control ques-
tionnaire (ACQ) =1.5), 7% A3IE Ho|=(FEV, <80%, FVC <70%) 1072 5532 A= o= tio-



tropiums F7Fshk= F2H8] GEerte AP AFE ettt ATl et 71HAISEAl AR S(post)
FEV;2 65.3%%1L, 0152 Al ¥2& 9] tiotropium respimat 10 £ g qd, tiotropium respimat 5 £ g qd, placebo
£ 714 ALgael 285 G55k LaBAS] 7 1 37} Folalglon] FObIE ol 7 8 WA, F B pass
peak FEV; H3}Z tiotropium 10 #g T 2 5 pg wollA 242t 170 mL, 139 mL S7}1= 3, S 75 (peak
expiratory flow, PEF)< 15,3 L/min, 7.9 L/min St 4A2hgh F2-8-2 A o8 Folla] Koz edrt. o] %
Kerstijen®} Bateman 52 53l 3kx}<roll7]] tiotropium respimat 5 1 g qd$} placeboE F7} Folgl= it
AIFS ThA] FPBLTL, E 912olA| 48F Fof AR HwHITHPimoTinA)’, o] AF-el|A] tial 1914
245 & peak FEV,©] 86 mL, morning PEF7} 21,5 L/min $7}EAL, trial 29)4+= peak FEV; 154 mL, morning
PEF 23,3 L/min®] S7F=Sl o™, H2otsle} o5 F4dotst T frolsH Zastt, AAZEFE(ACQ)9F H4
A ate] H(asthma quality of life questionnaire, AQLQ)l| thall A= trial 1 2|3k 2fo]& HolA| Eg)on},
trial 204 FrosH %= 31, minimally clinically important difference (MICD)ol| B 2| R|= H3h=
Gezolgleh. of Qo] oA fold wek Aze Rage wusd sl

Bateman & S radrenergic receptor gene®] Arg/Arg A E7ITHEAS AL glE AAERIE F FEE

o]’de] ICS (£LABA)E ARESHIE #H7|5 Aake Hol=(7|3A1g 4] ARS- H(pre) FEV: <90% with LABA,
preFEV; <80% with ICS only) 385W2] FA=S UPFO = tiotropium respimat 5 g qd, salmeterol 50 £ g bid,
placebo?] Al Fo & Yro] HEFAstL 165 Fo A= u|watdr}. Tiotropium & placebo o H|3}]
1t morning PEFS] f-2J8k S712 H.$131(20.7 L/min), salmeterol ol H]3)] ¥ A5 SHeIN oY, S8gto]
U HAZEAE(ACQ), HAHH 4] H(AQLQ) FEolM = salmeterol -2 Fofgh S35 HoA= Xakqirt.
o]F Kerstjens?} Bateman 52 ThA] S5 52 ICS (FLABA)E AREEHl= A 2dH S230] JI(ACQ-7 =1.5),
#7152 A3t Jd=(preFEV; 60~ 90%) 218} 2,10378-8 O =2 totropium respimat 5 # g qd, tiotropium
respimat 2.5 £ g qd, salmeterol 50 g bid, placebo] Y] 2 UFo] 245 & peak FEV,#} trough FEV;&
H| W3 MezzoTinA)®, Peak FEV-& tiotriopum 5 g, tiotropium 2.5 x g, salmeterol oA Z}7] 185 mL,
223 mL, 196 mL EAF 02 {3t S7138FAaL, trough FEV,S 146 mL, 180 mL, 114 mL <7}, morning PEF&=
243 I/min, 25.4 I/min, 24,8 L/min S7}5F0h AAFE-E o] Al tiotropium 5 1 g T3} tiotropium 2,5 £ go|
ke A3} 2folE HolA] 82 A tiowopium 2.5 g ol 7|1HAIEEA| 7o) O & AP} wol 23k
Aekar Awsldnt. o] Aol totropium 2.5 1 g T F5 wAtEkel 29 siA| o] ARNE STIAIZAI,
tiotropium 5 2 g& W7 fF-0J8FA] QFQEaL, salmeterol> 21| etsb7bA| o] ARIE SelFItE. MCID o)de] 4o
2 P 72 FA] HlEE Al I Bl oAl STk, ofAl ARE ddste] Alzkek Bakge ity
A %Skt

2) 5= 82 SULHZO0| =90 HEaY
[e]

3) A8 SYULH 20| =010 HE2H

2010 NEJMo] Peters 5 A4 ICS (beclomethasone 80 1 g bid) AR&ol|= #]7)50] #5}=o] QIL(FEV,
40~70%), 2520 AGE=(LFL 63] o)de] XSS E SAUASIAl ARE-, 23] o) o] o)) 4]l
A28} 21082 o2 1457 tiotropium handihaler 18 # g qd B3= salmeterol 50 ¢ g bidE F713F 73,
beclomethasone &3-S 28] 2 S8l (160 1« g bid)9] X F&IE H]WS}FITHTALC). Morning PEFE tiotropium
T ICS =% 7ol H[s)| 25.8 L/min 57F5}aL, salmeterol ol ME 19.4 L/min £7}sloH, & 27ke] EAZF S
2 93k Zpole= HolA] It} PreFEVS tiotropium oA 1CS S3F Ttoll H]3) 100 mLe] o3t S71=
B0} salmeterol T o] gt Zpol& Ho|R] J3koirh. A2 HFFACQF AT 4he] Z(AQLQ) S|
A& tiotropium 73} salmeterol T B o3k 3 4E RO T+ B MCIDO| P]X|A| E3l= 0] %t)

©]%- Paggiaro 50| A& ICS A& 5 371% ASHFEV; 60~90%)9} HABHFHACQ =1.5)F Kol 4651



9] HAFAE WO = tiotropium respimat 5 /g, tiotropium respimat 2.5 /g, placeboE F7Fsle] 12F &
g a3= v|3FATHGraziaTinA study), Peak FEV;S tiotropium 5 #g¥} totropium 2,5 «golld Z47] 128
Unin, 159 Linin Z7FHIL mean PEF 58 % Tl Flap] Z715jgich. A7H -2 2elA) Qi

4) Tiotropium respimat2| 225t 22F

T )] ICs9 tiotropium respimat W8 9] 5 B Al PH MezzoTinA study9} #-87F 1CSe] tio-
tropium respimat H$FQH o] 3= B3t GraziaTinA study E5ollA] tiotropium 2,5 ¢ g= ARESE TollA SAIA
o= FolalAE kot 2] FO tiotropium 5 xgoll HIS| T & FEVi¢] 715 Bastglont, Oha 50|
A l|x] A8 toropiume] 7] EFE Blugk AHE B e vlad] et o] F5%Ee] ICS AR
T AA#ESAYo] JIUACQ7 =1.5) H|7s ASHFEV: 60~9000)H 218k} 2851S 2= tiotropium re-
spimat 5 /£g qd, tiotropium respimat 2.5 /g qd, placebo Al T2 WFo] 525 & X7 gy} oA Hlus)
ek, 247 ¥ dotropium 5 £ g@ 2,5 pg F T IHol| FoJgk B3 AfolE HolA& kot 527 - tiotropium
1t g oA tiowopium 2.5 g el BI3) F-2Jgk wough FEV19] 7112 mL)9} rough PEFR®] F7H34.2 L/min)
H3}el7] wiEol] H2] 3hatol] sl tiotropium respimatg F7FSE e 5w g 83 A= AL AT
QA o] AFellA tiotropium®] 525 7] AR Follie APBAIE E3gE ST T2 ApolE HolA|
1
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COPDe| Y4A H3Y 2l Endotype (Clinical Phenotype and Endotype
of COPD)

Chronic obstructive pulmonary disease (COPD) is a heterogeneous disorder that has many clinical phenotypes
and endotypes. Clinical phenotypes include the groups of patients with similar clinical characteristics, prognosis,
or therapeutic needs such as frequent exacerbators or asthma-COPD overlap syndrome (ACOS). Endotypes repre-
sent subtypes of patients defined by a distinct biological or pathophysiological mechanism such as the patients
with persistent systemic inflammation or raised eosinophils. Recently, several new potential COPD clinical pheno-
types and endotypes with biomarkers have been suggested. All these developments should pave the way towards
personalized tailored treatment of COPD and a reclassification of complex COPD diseases. Pharmacotherapy can
be tailored according to each phenotypes with available bronchodilators and anti-inflammatory drugs targeting
specific biomarkers, However, study for many COPD phenotypes with personalized medicine is very limited and

it should be more evaluated,

Key Words: COPD, Clinical phenotype, Endotype
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CoPDE] ofg] F&F o] Au7HA] delA L, ol2fst TAFL A 934 TP H endotype o 2 el E 5
Atk G Sl outcome (ol FAdetskE, 7[EAFoly #1715, asthma-COPD overlap syndrome: ACOS
ol W P B@YH, Wejgeletd 7)1 del W sA TheAlZ Z71, Al F2hE, @ -1 antitrypsin
(@ 1AT) deficiency 522 H-FE+&= endotype©] ) 20 olelow coPD E3EL Aol o & chest CT 27
@715 A3}, A7)e 215]“4 A, 7w 7] 9 7= wshel webA ERskal, et 1ddy s34
sh2) A FEF ] GEAo] ool Hasw itk ol2jgk thkel B3l et e BAYd wel g o5 S
Ho|Au, 1Al m= ‘3%% A5H JPERE COPD A& B olF 7HdE $fte] F H2F9] shfolt). ofo &
=EollM= COPD BHE FolM e AAl el Aariat e izl o4 8IS SAeE 78k,
H2 2709 endotype” St k3] BAnED @A 71%shoc
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2. YA B33 U Endotype (Clinical Phenotype and Endotype of COPD)

zhe FAosl ! 1ol 23] o oBhE Hol: A9 ¢
T2 e ot FATES RA o=, F
AfEE ol FAdotst WHoR oA vt ZlRAlgte] ARl wiet gAdetst wlwrt Frtelal
7K, olefat SalollM] A&E 7| HA) A B ke EE FAEIEE BE 5 glon s o)
longlong-acting 3 -agonists (LABA)/&Q-&2H 20| B34, roflumilast®} azithromycin 5] o}, 53| long-act-
ing muscarinic antagonists (LAMA; e.g. tiotropium, glycopyrronium)< exacerbation frequencyZ 20% ©]%g 744
A1 SJERS W7} YEHGIOW2 i), LABAS F1o] thel WEREHOIAIE 1818 200 e Wi 9191
%, formoterole] -0l 1059} 971 AHSaiSalte] T4elsh AP SIIE Salmererole] Aol B
Ao R ofsIEE U UASTH LAMA/LABA E3A] AR-0 2% 4 ofsIEE W& Jlom, fgHes
SPARK study (indacaterol and glycopyrronium)@j|4]+= the combination only reduced exacerbations by a further
12% over monotherapyM, Macrolides®] anti-inflammatory effects®2 0]-8-8F XS Halo|43=, azithromycin A&
o2 3 o HAYATIE 17400 26698 =5 B} glgol BauE”, aeht okl U iy S84l
Sith= EAIdo] A7) = m Qe

71 BA G Ha 23 B Y ol AGEE 1) 548 Hole AR, o5 #3 HalelE COPD
Bkl 45nellr] 71 EA Y FelE vepde Baskgltt”. olejdk Fekte 4L 71d Sl By o 34
otsleyl S8t H)7)% Ast £t o W Aow dEAm Qg whr1EAY e Hole 7S
ek olel Asobael et Rrt Hoja v, 53] Roflumilastiz WAZIRAFE 4] COPD 2]
oksp RS} A U FEVE AMEIE Sl A2 Hnslglel. Mucolytios 9 #40HHE S 9}
b B AR U B3 o] Husdey

NETT (National Emphysema Treatment Trial) studyolA] 3% F5o 2 =8k 37| (upper zone domi-
nant emphysema)< 7} COPD E88 A== H-8-2%4H A& (ung volume reduction surgery, LVRS)9]
Z2 A8 gHo] JeAor delhd”. ol 533 84 g8 HolE endobronchial valvesE o83 #&
AZrew AlF Foln T2 74 §44 4w 7L e Aew FeAm Y,

oje]ell= COPD $Abe] SFF A5 AdthFolv NetdSE Fe= 247 g vehd 4 e, Adtis
COPDH9lM & long-term oxygen therapy (LTOT; oxygen for >15 h per day)26’27§~ TERIE S Hole 3k}t
Al ¥)352993H7] 7] (noninvasive ventilation, NIV)E A8 4= 9o},

44 COPDE 23 FE(H2)/COPDEEZT)E 7Fsdo] loja] =gto] A9k COPD $kxle] Ao}
ol a2 S7F8E -$-(blood eosinophil counts > 2%)olli= 2B 20] =0 tfgh whg-o] Fti= < v}
oI Yk H2)/COPD FE FF(asthma-COPD overlap syndrome, ACOS)-2 23} COPDS] E4L BF
74 9l ST WI, & Ao B¢l dul=) 7z A=A, 7t 71FAE copDe] 54
FAE, A&AR] JFARLS Al 3] 2h= oot T AL V|=dFolelE FEE HHAEE 1K
QAR FESFT F|FEo g vlel dalitt 234 tad off7tx] dubdow B4EE g 7)E
AR 71Ee AREA ke AR, AIsAAE VEeR s, ZIBAEA o I FEVI/FVC <70%%)
7k 71% AIRRS HoluA vEEE £ whE o] AR FWE IS Hole A9k, A9l
ATAEL 1 9o PRI ekl F | o 1) 71BAEA Fo] F FEVL =>15%0]A] =400
mLe| F7} 2) A W S 571 3) 404 o] A AeE, ¥ AdVIFeR 1) F IgEe] 571 2) ofEy)
BAE 3) AR Fol F VL 2 1200004 2200 mie] Z7b} 28 o et AR, o %
F A7)0l 278 ool F Hd7IEe] UloluM F Ae7lEo] 27) o) S5 ACOSE ZIdd 2s
AABFATE, 712e] Aol ACOS SAlE9] A P Zhzte] Agto| vlal Ve Ho = 2]o|u} COPD $xl|

< 4

i Ko



A el 22,3 ko e AN, 0 AT ol corD il s W o A
H, o gn] AFE BT ko R ACOs BAEN FY2H Ro|=e]

E}Uﬂ, 2|gkate] 2|5} H]fiﬂﬂ] SAzA, A7l L A s el vt &3S 2dsljof
MNP bt thos A9 A9 dE? 97 e B oldl e 99 Aaskic

Biomass®} 22 $H4 9 Hel| 2J3k COPD= —r.?_ b= ool B8k, H7|1EERE 2 7 HES
=1} 3= Z$-(airway predominant phenotypes)7} E3Jt}, BE3F 7| #A] AT HA)/COPD FESST JH 2
Uehlis 4971 gop”. o= o2t dakrolr Y& ZE|Rol= A5Alt A} s AYS AAKRt
ololl thet PRI ok Asl g AAelrk

Aal GZuS(systemic inflammation)S 717 T3 -e BECLIPSE ¢37tol| <Jahd oF 16% a7} o]0 slg= )0
™, AbgE} —}E}Eﬁol 2 Z0F Hal HolA|aL Qi) sEARE o]k wellM thE X5E A-83loF Ao thaiA
= 7E vk gloh

VTF
m]q.

COPD ##}¢] 30~ 70%0l-+= 71= AlleF 2 (bacterial colonization, & >1X106 cfu * mL—1))& 7}A|1L
Slost, ofelt AL R Ak I SRin 257 080 B s RS 2
3 YrF . ol thEIAE moxifloxacin®ou} macrolidesZ ]88 FAJes) M 7k £ g gap) o A
2 g

ool ‘:}ohﬂ E‘ oz NAASFZ" A A W e 18 Hok, AgnAAs 5
Fuase] 1 FHY A77F Husoldx 5k, et olefd BANAE FAS 184 B 5 5L

corD eilE AF%GHO]E Sfed, 1 ke oA Yk 5 A7t Bad Aol

COPDE theh /34 AP endotypes o2 o] FolA] Slrt. olF Bl A5 ofA A4 T3 WAk Aol
A EFel 2ke. FAotskr (frequent exacerbators), H2)/COPD F8 53 (asthma-COPD overlap syndrome,
ACOS), TH71HAY So] ot 34 7dF e 7130t He %EH’@E]@(’“ E3¥ 2l endotypes® 2, persistent
systemic inflammation @ eosinophils $71& &9+ COPD7} It} H< 49| & dd sl 284 7do]
o] FofA|aL gtk e} o]9le] tiekek ofe] BAF ] W A5y thd A7t HE5 Ao R g olgt
Z¥zke] FAF et A8 ATE T FFele 7 ZHIE wE gwEAE Ak et Zggi
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It is increasingly revealed that asthma is not a single disease, but a syndrome with vast heterogeneity in patho-
genic mechanism, symptom severity, and treatment response. Approximately 10 to 20% of asthmatic patients
remain refractory to current standards for its treatment. In the 1990s and 2000s, initial studies have attempted
to define phenotypes of asthma, This review will discuss the present understanding of different asthma phenotypes

and endotypes that lead to more targeted and personalized therapy to asthma, especially severe asthma.
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Inhaled corticosteroids (ICS) are commonly prescribed for patients with chronic obstructive airway diseases
such as bronchial asthma and severe chronic obstructive pulmonary disease. Although their use improves quality
of life and reduces exacerbations in chronic obstructive pulmonary disease, it is associated with increased risk
of pneumonia, The risk of pneumonia is associated with types of ICS, duration of use of ICS, and doses of
ICS. However, all current studies find either no difference or a reduction in pulmonary-related mortality associated
with the use of ICS. Clinicians should be evaluated as a balance between the benefits and the risks of ICS

use for an individual patient with chronic obstructive pulmonary disease,
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1. ME

[

S 2H 2o =(inhaled corticosteroid, ICS)= &5 EI= VA= G315 A= tjEF el A Add 23kl
713A] 23 vhAd )2 | 2 2k (chronic obstructive pulmonary disease, COPD)9ilA] 7]_1_ °§,§ S 24317 Y5t

ARGt ofBolch, 7194 Ao FU2EI RIS AGe AN Sl 1, 2ol A B4, 37V A, 7l
W 7k, V1S 9% 24, ofstel MEsh FHE 2, AANOR I ARE mAmuP : oMo el
ol=o] ARGE =] olAZk YA S7Ese] A lEAe] G0 vIEtelN A 1B Al WY anow

AERE ol COPD B4 AL, 2 HAE TS, B4 oSl WS A

FUsEIRO|=E AMESIGE W TOIF kS, Bae] WY B3 2L Ha P48 P 18Y FYE
o= A7RE AESAS W A Tise] oA, BUE 1k Fol A Fabgol AT 4 oo wa 18
FzHzo=E B AR Wl SF e el A9e] Bk was e

A A7 Aol w2l )R WA Bl FYsrlzolse) Ahgoel AY WAL FATIA g
Aog RIS 9iek. A COPD FAols FYUZHROIE Algel sge] WAL B AT AT
Asjo} 71 0% the BRI WS 97 Askse] MEEWA gl A&Hm gtk ol WA oy
A7he oz COPD Sl FYUZHRO|E AHgst 51 B4l tHahA] Relsh B g
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1) COPD EH2joflA EYULHZ0|E AHSD} T|H 2l

20073 6,000 ojAte] A= thato 2 AFPH thitE F2HY R ¢97¢1 Toward a Revolution in COPD
Health (TORCH) @7-olx] H22 FUYXHRo|=5 ARSE Sxtollr] Ald 2] S7havkar B33 o] F(hazard
ratio [HRI, 1.64; 95% confidence interval [CIl, 1.33~2.02)°, Investigating New Standards for Prophylaxis in
Reduction of Exacerbations (INSPIRE) 9175 E3Fal o] 12k ti & ATolld FAE A Ads st
SITHHR, ~1.90 [95% CI, 1.04~3.49] to 3.09 [95% CI, 1.34~7.12)"", 3} 6,235 tPFo g & =g vlet
2o ] F2El Rl Aol W Y Z7lsh Belsle] 9188 MushedrHodd mtio [OR: 1.56, 95%
QI 130~1.80)", Q15 Fate] vl o Aske de) detol glo} AAZI) Aekt uyelsal Sele] dol
Ho] Q= ¥ ol kg wle] slEsgits ARe 2w ek S 0% wAT ofe vhiw B
ATAE FYFIZo|Ee] AFgo] HY WAL FAMIITHE FlEe] 1Te) B ATE BFSTHHR, 110
[95% CI, 1.08~1.13] to 2.65 [95% CI, 1.25~5.61)"", EA7Ae] a7 A7S 3518 COPD FAlolx] S2l2H)|
2o|= AL dY BAE SN Ao wuEn, B9 FYsHRol=g A8ela i COPD W4 F
S5Al olde] A%, FEV s0% vk, H2 1d E< coPD et A, 3EEY s}, AAHHATI} 25 ke/m’
wgke] QA S4o) Sl A7k 919 ake gehEgT

2) COPD EHAI0|M EYLHZO0|E 7 THE HjHE LY

COPD ZAollr] F2E|Zo|= ARGl ofgt #& WS Hargh tiFie] oA dFd 7|& e FY2H=
ol TEAA & WIAAZA fluticasoneE ARESFIAL fluticasone ARg-0] HHS 2 WASH= Zo=2 Hu
313 9ot FY2HZO)=2 budesonideE ARESF F219] 2T AT F Vestbo 57 Rennard $7¢] A7
OJoktol| Hlal #HE WA o] A YAET} 22} 0.67 (95% CI, 0.37~1.2003F 0.74 (95% CI, 0.47~1.18)Z budeso-
nide A}g-o] H&H HAQ] ITE Zo|A] ¢F= Ao 2 B3t} COPD 4ol fluticasone/salmeterol®} bude-
sonide/formoterole] S} 917 P AFES W] TR I B3 QTPATHOS A7) At 37 wyEt
¥ #Ad YUL-o] fluticasone/salmeterol T4 budesonide/formoterol TR} =FcHZE2 rate ratio, 1.73; 95%
CI, 1.57~1.90; p<0.0017} rate ratio, 1,74; 95% CI, 1.56~1.94; p<0.001)", %8} #& & APLE A flutica-
sone/salmeterol T-ol|A4] budesonide/formoterol TR} =JUTHHR, 1,76; 95% CI, 1,22~ 2.53; p=0.003). SYUH =
o|=9] FiFol mE o]t zloli= S| RS ZUAIR fluticasone} budesonide?] &5 -2 7]%olA <
AALe] 2polo} FEEo] gl Ao HITF* 2 fluticasone®] 8 Ag-Ado] 71%9] Fu|HE FolM HH3
walate] AARE 7w e HREEEA 428 JY AAl S Fo=A FE HAY Nk IS = &

ol

r_‘

X0,
o

3) COPD E210j[A EYAE|Z0|= B0f W2 0| H Ud

FrH o= g3 Fste] Emst B COPD FAloIA fluticasone {3 71F0 R Fhe] g
(fluticasone <500 1 g/day), SZH-&-=F-(fluticasone 500~999 1 g/day), I-E=FT(=1,000 1 g/day) 02 o],
7} ollA] HE Al IS EAES uf, AggrEihs ST, SR EOE 8RrolA
HHo] v Bo] A=Ak WESFITHZ} adjusted rate ratio, 1,50 [95% CI, 1.38~1.62]; 1.63 [95% CI, 1.55~
1711 2,25 [95% CI, 2.07~2.44]). wetr] AREsh= SY=E|=2ol= §5Fo vlgste] #go] & dAEe= Zlo g
Easi=
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4) COPD EAt0j|M EYUAH|R0|= AHE7|ZHof| [HE T 2/

FoHRolE AL 77k B3] COPD 1S oz o B AFola S HRolE AL T A 34
3t HE o] R KA edgkot, 43 A A FRIZEIR0lEE ARSI B fAtel wishA 2ul
A A@ o] Zrls. v & dFele Fd= IE 1= AREEEA] 18~ 247 Aol 7 Aol 1,84
A% ZZHEQE. w2 FlsH|gol=g Fekshd Aabdow A WAy 1314do] M3 sk, 1d A

7F A= HE R AR 1L2d) HAEE dob %l?iﬂr“.

5) COPD E2[0j|M ELAE|Z0|E A2} HH B AIYE

TORCH 75 E3hs oAl 7]e] 729tz A7ElX COPD s thido s FolzH|=ole AR
HARET Alole] HE A& APEELS X S-S HuElloL TORCH ATFE Alet AFEL 41E7to]
Ui AA HE dd AFES W7l ofHoiu ARgel dols AlH °ﬂTJrAl?l7l°ﬂL 7iEe] Resiths 52
Ag o] AT F H R0l =S AREES] COPD 3l F Ao ¢la) YAE Ajoll het HH A
A} %& A 7o) B A2 AAF s BT A, A7t 75nE 23S w7t de HolEHol~E

B3 37)0] BolTol e HE B 30 A APgEo] 7Haghe HolFEu@EAT 1 covariate- adjusted rela-
tive risk [RR], 0,50 [95% CI 0.41~0,60}; 27 2" OR, 0,74 [95% CI: 0,66~0.83); #&AF 3" RR, 0.75
[95% CI: 0.69~0.82)"*"" A7 o)A} 2502 E3ket 47)]¢] BEATME H& B3 30 u) AJFES =0
ore Aoz Uehty*?. AFd oial Jle] T dzs ATet 4F sl #F o7 AFK= Emst 59 COPD
S o2 FYZERo|= ARGl gt A7t Adke] A wAex] FYzERo|= ARgEE St HE
B 309 A ApEEo] F7Rsithe Bas} Adubert SRk Emst §0] ellA 2w Bl glo] Akl
% AEEE 283 AU CcoPD ofslE Ik 9 RIEr) Ee At Beol a2 Q3 2l 2HRE 52
FAA 55 233 tFst SFT FHao] FolHJE Ho| e A JFE TS TS Ikl
Ads galfor & davt qlth

3.8

COPD ghAtollx] FU2H] o] =9 i]ﬁ% AR AT COPD S48 #aA71aL, A7 e 31719,
4 oksle] MEg P2AlE ool Qe sht, FzHROI= FRol wet o) Aolrk Yl S
B3 A7 IRTel vlEste] H wAE 07%]7 = wlo] Sl A2 Ergel] HRlvk shRE FAEA] i Aol
w2 o2 o3k Y P ARES oA 9 Aow Uehith mebd COPD Sl Gl 2ol=S
AHES AdEE L @ e ol BRES lwste] Wad A9 Hage] 308 FYrHRES A
Aol && Ao =7 AyztEL)
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The purpose of this study is to produce nationwide data regarding prevalence and risk factor of asthma for
national asthma management administration and research, A nationwide study revealed that old age, female sex,
low lung function at asthma diagnosis, history of allergic disease, use of antibiotics, geological location were
a risk factor for asthma, Large nationwide studies to evaluate environmental/epidemiologic risk factor are required
to see the cause of geological differences in asthma prevalence, Funding and support to study elderly asthma
is required. These should be financial support for the integration of diverse asthma cohorts in Korea to produce
more organized and accurate asthma cohort data,
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WA 7t e olnlehe WEste] 3 vy me ¥ AT 14 I~ 46)7) 13] ob glow
A RS 1) ol A e A% i AR 94 B ZAE 18] ol AR 2 Aolsislet. olefet
SRR F ANBAARE ol 83 SRRl tfa A4e) AR 2AK= AET} ekl W Ho)
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Cohort for Reality and

Evolution of Adult Asthma in Korea (COREA) & EE &-83}%t}. COREA ZZEE <F 3,000¢] o] I dxlw

AR, FA; AAsE GEekL e | S Eo|r), ofF £k FAH A Al Mgt IS EdX FUgh

o g ARl AvE wwslgirt,

2 AAE R Ades 75H 6000 B shErdr] HAITESL 3,000 ofEy],

AT ARE L3, T HS 2] WoR vlaiy st Aol Hader

o] HAME FAEFAL, Aof A HSE Welx= A2 o] AIzE FA418Hs

424 (longitudinal analysis)S ©]-88k3tt. ol dAw FAREAT 22 vHESA A8

off thgh A WA o2, whREE Theloli] AuE s Bl vhedshs WhHolth IS E Akne) 22 vhE

=7 Apme AR Tk o] Al EAlEH ] whell UrbAQl slHA o2 FeE 4 Qiok Egh Ao}

2 A9 B A A4S agstelor sby] wiktel| ol ¥xF e aejdt Awd FAREA el 7

Z|3tgk Generalized Linear Mized Model (GLMM) W'H-& 285 B4 ZIdeteit}, S E off 2} wiggte] g

< Fofsly] 915k W o 2= 3]71A (logistic regression)& AlR¥EFIAL, TR 24 (univariate analysis) 3 THATE
i} =, S1A

A (multiple regression)& Al&ste] Hdo] & o3t Mg FEskal Z2he] 2 =H|(odds ratio)E AT
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A 2] FHES 604 o] mAHT NN A&H o =A T
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=& oz ol AL 654 o] BTN HaHow FHEC] BAashe FEHE EtKFigure
2). YATFIE 2] FHEQ 2] A= 1998 2009 7HA] &+ W AL oM 9] FHEo] TSR
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t} E9ith(Figure 3). 18H7HA19] 20}8kE 7|9 212] g BAL 2013dS 71E 02 Algstolon, 4w ey
FrEEe ool A 6~ 114, ofote] A 12~ 14Alo 71 e 21& 21T 5 Itk Figure 4). BATE
SHEe S -9 PA]orle] FHE0] =ThFigure 5).

(2) AIGALR| AL ZAL
2008358 20133714 et AHe FES BRI BHES HAle] FHER i B4F 2
A
(e}

A=A oz W2 FHELS te THIdske] frEe vis) B3taL, i 2|99 Btk A 9R7 1 dol flg
th(Moran’s 1=0,177368, p-value<0,0001) (Figure 6), Z& 1 A=A F2]& on|aln], FF3}&-L 2|4

A AHE BFESAA A 7 vlale] o] &gttt Aol HAPA G AFES & HS 1)
A&} oH, A7w, AelEs, AFErt S715Al 1AL 200837 E 2012 3714] sz 2] FHE Be
Aepde Fgrolr 718 EeAo g EelEYrh(Table 1), FEEE HeES wjols QB A Y77} 713
F2 A0 SRIEATKTable 2). e A HAAFYJARIG BRAES] S7H-S B8, 25370 Al - & -
T Ba 9] AFES TR0l W2 A9 22 A9S FE AR HAwt S AFAZE 20089 ~
2013 0 B TAFAE BHYA FHELE S3wro] S7HEo| #A YERTth(Figure 7).
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Figure 4, 20131 2A0FBIS7| A olzie HA| SHE.

A0S (1~18M)) BYTHE A RHE
s =S
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AZ2E

A2 FHEES 2002825 2013d%7HA] FEsl S7kshs FAIR, ARl S5l wet et S7kstal
Sl Ao} st oldo] Aol Wil el A&H eR E3tHFigure 8). ARHERE 1~44, 5~94,
754 o1} wo 2 FHEC] U= ol Lofelr vlEetolA A ' AEAYY duAe] wre A
Htetefof 3= A= HeltKFigure 9). AR Al(city) S92 BFAPE 78] w2 H24 FHES VERL
i, 2rle] S7RE0] vhe Aol Hlsl o, Mgl FARAE vhe E=A Hlel w2 Ao s B4 Elth
%(province) &9 ¥4 A3} AH R BT FTFEAE Hole Ao Yetth B3 AEAE Alelstare d
A|ella] o A At B w3kt

2] et WSS 2009 o] Hells Hit WAEC] 20 ofaFAINE, 2000 o]Foll= 20 oS KA oH,
ool el nisl 4 =2 S-S HIKFigure 10). 7+ 3o AR} F ekspr} sk A= A
T 25~35% W9l Kol ARt W S71HE HolRl= it HAgAte] See ofAle] Frek &kl wet
TEH AL, oF 80%2] thi-Ee] FA} S| ofAlE Asit

% 1,83289] COREA 3HAFE th o2 418 27 19 B3t 13] o)de] ofsts AEs T 2138(11.63%) 02
= o3t W2 i ek B (univariate analysis) AJ3gF A3 O o4 @ S=2FA]
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Figure 6, 2008~2013 BHAE M2 BF HALMOUNIE S,

% Asthma Control Test (ACT) W3} @D 3@ F4#& F =75 FEV1S] W3} ® 3 F4&AF 7|7 F Asthma
Control Test (ACT) W3} aH550] froldh 02 SRl o] FEES Z-8ste] thil® 4 -S(multiple re-
gression) Al&YEFIaL, ofsl @A O 93 @ 5F FA9 @& ¥7]%5(pre-bronchodilator FEV1 (%),
FEVI/FVC) @) 573l tigh 11 % | 43 7t F FEVIe] & Wgt @ 19 F43E 7IRE F ACT
score®] & 13k © 3 CT score®] 2 Wtz StelH9Ith(Table 3). o2 wpgoz A,
4l 27] H7)eel W ofs) HEE A AR 60A] o)de] 1o Sxtellx] 53] #H7lso] s
otsle] A¥=T} e Ao FRIEHAL, FARE
7R Zlo& ERI=ITHFigure 11), FUgh B o= AJFAS gHsty] 18] 74 ST IS E ol
A AREAE ARSI, F 2,195 w4 A 139 F1t 13] o) de] osks S A= 28378(12.89%),
ofslE AReHA| o2 Sl 19127(87.11%) 0.2 HREQIt. ©s: A4S A8 F froldk A9E Hel Brs
thHE 248 A8, HEHog Fodt o n: D 55 P41 v #1715 (pre-bronchodilator FEV1%)
@ 5= FAY =& 183 (pre-bronhodilator FVC) Q) #& Total IgE (Log(Total IgE)) @ F S4to] 71 97}
solEoltt, Al de] gHEe ofAdut TEFo] odds ratioZ} Eot YFSIALE elE ot BAH R fre]

s st

W
N
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Table 3. M2l MAIZSX} of5to| f@eIxt =&, CiHHE 24
Baseline Odds ratio p-value N
Female 187 0.006 995
pre-BD FEVA 0.98 0.002
pre-BD FEV1/FVC 0.11 0.039
Uric acid 0.89 0.125
R|&Hol XZ27|2HH) 1.01 0,014
Sixi7LK| 2bst Tp {2 1.46 0.055
14, 3 follow up
14 FHAE 7|12t & FEVI HHs} 1,06 0.002 796
14 FHAE 7|28 & ACT g} 127 <0.001
34 FXEE 7172 T FEV1 Hig) 1.04 0.289 451
3 FHEE 7|12t & ACT dis) 1.50 <0.001
The odds of age on asthma-worse by The odds of gender on asthma-worse by
pre_BD_FEV1_per pre_BD_FEV1_per
1 Agecat 0.127 Gender
T —— 40 below - ——1
—— 40 to0 60 —— 2
| —— 60 over
0-2 0.08
35 8
© Be)
(o] (]
0.1+ 0.04
00 i 000 !
54 71 84 96 105.9 54 71 84 96 105.9
pre_BD_FEV1_per pre_BD_FEV1_per
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Use of antibiotics OR 95% Cl

Parental allergy (+) 11.87 (6.27~22.45) [ ]
Parental allergy (=) 6.02 (2.35~15.44) ]

1.0 6.0 30.0
*Adjusted OR

Figure 12, SH4R| ALS2t M4 LY fig,

T =9FIL(88.6% vs, 66.4%, p<0.001), B& 47 17t% o] ZYrHp<0.001), HAToA olEn]w]idda) 2%
el 27] Wb =8ka(p=0.001), =4 F 39 ol A ARG Wit=e HATAA FrefaiA =3keh(p<0.001).
34 S S 8 F IgE 2 A frefail =3tal L2l AaEe BE gyl tis) sAEes
oM =& RES B Dermatophagoides preronyssinus, p=0,001; Dermatophagoides farinae, p=0,002;
Dog, p=0.003; Cat, p=0.022; aero-allergen, p<0.001; food allergen, p<<0.001; ana-allergen, p=0.002). Alg}
o8 gz FAEE A2elA folahA BUtHp<0.001). ¥ Uém&% R T B de=
7] Aol FoJehA| =3kaL(p<0.001) ohke] HT FAH A FHUHL Aol7t fIle), ool Al T FE,
Avke] F I A F F9E, dA T AHFA =F] BT %° g o] gl= Aos SRl &4
d dAz2e Al F e A 1dZE Akl 7Bl mZo] HATAA FoJetAl =3kaL, Al HA] ge] =%
Bekown, HAtela 7he Zo] frofs Folde iSieh. AFIAF S B4
A8 5 AZA7} 250% wRkel ‘?ﬂ—’F T FAHSE ol HFER vhi® 248 ¥, © 24 1d oW
3 oPd A AR @ FRe] ¢ T 7R AR @ golel tigh o] H2je] SRR
R e A o LI A J Fref de=r|dges AP St B4 Ax A% 12714 o A
AREE o] frofgh ARIARR FRlFAaL, dEl2r] deho] Sl Aol BF 1278 ol A ARE-o]
A2 RS ¥ ST 23S gt 24§ 1d ol Al ARgo] FRo A =T] Hgho]
= LT 1202 i) dlE7] Fgto] gl AFTel His) A =r} 20 SIS Irk(Figure 12).
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Background: COPD is a leading cause of chronic morbidity and mortality, However, few studies have measured
its incidence rate, In this study, we analyzed prevalence and incidence rate of COPD using community based
cohort database.

Method: Ansung-Ansan cohort is an ongoing community-based prospective cohort of 10,038 participants aged
40 to 69 year, COPD was defined as a forced expiratory volume in 1s (FEV;)/forced vital capacity (FVC) ratio
<0.7. We calculated the prevalence and incidence rate of COPD from 2001 to 2005, And we analyzed the
factors associated with prevalence and incidence of COPD,

Results: In this study, the prevalence of COPD was increased from 8.8% (2001) to 13.3% (2005). In terms of
severity of airway obstruction, the prevalence of mild COPD has increased most among COPD group. The overall
crude incidence rate of COPD per 100,000 person-year was 1447.8 and standardized incidence rate corrected
by standard Korean population was 1550.1 The incidence rate of COPD was higher in men than in women
and increased with increasing age.

Conclusion: We demonstrated the prevalence and incidence rate of COPD in Korean adult population with com-

munity based cohort database,

Key Words: COPD, Cohort, Prevalence, Incidence
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1. M2

A o) )43 ) 2 2 (chronic obstructive pulmonary disease, COPD)S A MAIH o2 o FHET} APFES YE
U dgo =g o]2 gk Ak BAIAR] FiE2 A& S7FtaL itk AAIEA7F o w2 20074 7]Ee = A
AAIF o= oF 2¢] Hk ®o] CcoPDel AFlE Ao = F7g3taL it} COPDe| FHE, APdE, ol$h&-2 =7kt
o2 $F I7} o= Feknpct 2po)7) 9t 20081 =0l AldYsh w1773 Ak #7Ts A AE o]83)
o] o &3t g=2le] COPD &2 404 ol 1TellA] 13.4% AL, F/dolr= 19.4%, odelE 7.9%= wHdd
3 MR 2o FHES B, ol A= Thele] BT A7 Ankz F83 JEAlgo|A N COPD| WS
o thet A= AR A ot IS E AZE of&ate] eluet A9 S]elM o] FHES] Hslel ES 8]

2 59
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1) g7 L Uy

OFYRINTE Er FEAIGS HER oHIRIYGY T4 EAIAYGS HESHE oY FHES] A5, 2
o], #7482l To] vgEg Wyl mal= JF 2ARE] 218 7SS AGABZREES ER 2001 59U B4 404]
ol 69A] oJate] AIES o= 2 aetr] AlERstelrt. A HelM = 5,018780] R HelAE 5,020
o] E2xlo] 27 T Zo|v] 2012W7HA] 60% o] iR} =7 B Fo|u}

tdAke] et el 543t AL, Aol e A, AAEET e ofyzt Pl ek
UE, 0 W) 9 S A4, A5 A eelst AR RSk glo] Fa wgase] st el
gt Fask RS ATslaL vk o] F #H7s AR sateldl AA 4 74A]—— AFson #H71% A
A7t T7hE 3akEe] H7ls A AE ol8dte] fEES] Wl B IES Allekelrt

COPDE #1715 AL A3 FEVI/FVC 271 70% wRkQl 7392 Zgofsto] 2t *W‘)ﬂ A o] frEES ARt
FToE FEVIO] A &A1) 80% o3l A5 75, 50% o]de]aL 80% mIvkel A= $5%, 30% o)doliL
500% PIREl B9 $F, 30% PRl A= Al $5o= HofsHlH.

3ele] A7l AAFE Bol COPDE] FIhe ) e3skehrl # Pkt 7l A4} A Al COPDE. Al
495 COPDE| Ao 2 Aofslert. AT E dAelxes BE P UaHl FAEHA| ¢7] w2 &2
EEE person-yearsE A 28}7] wWiiZel] 100,000 person-yearsd COPDE] RHAIE-S 74ks1Stt, COPD2] HH@EQ
FZENM AR Zto g 2 AE(crude incidence rate)S ARSI, Bl=9] 20100 SlT-EFE ALY ClFEE
£ o|g3sle] BAS FFEIAYE(standardized incidence rate)-g& o] A|AIEFATH

q)
o

3. 43
IS E tPdAfellA] corDe] Zt Al FHES AR 1719l 8,613, 27101 5,340, 37]91] 6,24475 0l
A HA7)E HAF S o] g3t FHES AESIITE 1719 COPDe] fFHE-2 8.8%, 2712 FHE-2 9.3%, 372

FHBS BN 200798 FNDFGERA] FHES FAAOR FFE0) teh BAS S T2 4F

Table 1. Prevalence of COPD from 1% to 3 survey

1% Survey 2™ Survey 39 Survey
Number  Total % Number  Total % Number  Total %

Prevalence of COPD (Total)

COPD 761 8,613 (8.8 495 5,340 9.3 828 6,244 (13.3
Prevalence stratified by severity

Mild 594 8,613 6.9 403 5,340 (7.5) 687 6,244 (11.0)

Moderate 157 8,613 (1.8) 0 5,340 (1.7) 134 6,244 2.1

Severe 10 8,613 0.1) 2 5,340 (0.0) 7 6,244 0.1)

Very severe 0 8,613 (0.0) 0 5,340 (0.0) 0 6,244 0.0)
Prevalence stratified by gender

Male 568 4108 (13.8) 394 2,657 (14.8) 630 3,014 20.9)

Female 193 4,510 4.3 101 2,683 (3.8) 198 3,230 6.1)
Prevalence stratified by age group

40~49 138 4,077 (3.4) 85 2,495 (3.4) 98 2,050 4.8

50~59 212 2,271 9.9 142 1,506 9.4) 214 2,073 (10.3)

60~69 408 2,252 (18.1) 222 1,180 (18.8) 354 1,618 219

70> 3 13 (23.1) 46 159 (28.9) 162 503 (322
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COPDE] fHE

rate)¥} 20103 % 3k=¢le] <l -

o] Z7ksteith, ohgol vlasha WolN e el FARS 4
A8 7 SIBE 171014 371004 AE SIS Ak A
BEE olgajel HAR AT 108 1

F2 Z715tKTable 1).

o]-83}ta] COPDe] Z¥HYE(crude incidence

o T3S (standardized incidence rate)

< the} ZrKTable 2), ¢+ 109+ person yeard COPDS] ZHMYE-L 1447.8, 3+¢] BEslelT-2 B4 by
2 1550.10|30e}. of/del Bjal ek Wol WA¥stelom, Aol St wet CopDe| AL w43 7t
o] 60A| o] FAle] EFIPIIELS ol 109} person yeard 6,933.1 caseZ "¢ =cH(Figure 1),

Table 2, Crude and standardized incidence rate of COPD in community based cohort (case/100,000 person-year)

Overall Men Women
Crude Standardized Crude Standardized Crude Standardized
Age-group
40~49 7139 684 8 11045 1,033.6 3329 3416
50~59 1,288 4 1,263.0 2,430.3 24120 3273 3112
60~74 2,8885 3,1654 6,137.6 6,933 1 11053 1,104 1
Total 1,447 8 1,5500 25416 3,007 .8 5647 5516
8,000 9 _ Overall incidence
---- Incidence in men
7.0009 . Incidence in women ,6,933.1
6,000 -
5,000
4,000 -
3’000 a 3,1 654
2,000 A
1,000 - .b--~  —12630 .. 1,104.1
0 - 1
40~49

60~74

Figure 1, Standardized incidence rate of COPD by gender and age group (case/100,000 person-year),

Table 3. Incidence rate of COPD in other countries

. . Cohort Follow up Number of Age )
Author Nation (city) Year Sie oeriod COPD case (yegar) Incidence rate
van Durme Netherlands 1990 ~2004 7,983 11 648 >b5 9.2/1,000 person-year
et al® (Rotterdam)
Krzyzanowski Poland 1968 ~1981 4612 13 1,864 19~70 5.0/1,000 person-year
et al’ (Cracow)
Huhti et al® Finland 1961 ~1971 1,476 10 1,163 40~64  2.0/1,000 person-year and
(Harjavalta) 10.0/1,000 person-year
for smokers
Lindberg et a®  Sweden 1996 ~2003 963 7 45 (>Gold 1)  46~77  6.7/1,000 person-year for
(Noorbotten) 91 (>Gold I') >Gold Il and

13.5/1,000 person-year for
>Gold |
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A GBS thitshs QHYRMIESE FEES 17]90A 37] Atold] S7Fste] 37]¢l= 2007d ~ 2008 =717
FEEALAA AAIGE FHEET AR 404 o A 179 13.3%, A= 6.1%, ‘H/3 A= 20.9%3At
Q17+ 109k person yeard COPDE] ZRHYE-2 1447.8, 9] BF3RIFE BAgs ZHAYELS 1,550.1% THIE3E
T HluA 2 ES Bt 2011 UdF =i Al E it ZSE 5+ 23 coPDe] HHAYE- 1,000
person year'd 2,920 01 @A ozt H]sfA 04/‘401]/‘1 o] Z7)3te| whl WAl Eo] Frletgdey. 1
ollol] o] yete] AT E AFolA COPDE| HIES l"?—_l—ol'oﬂl‘cﬁ] 1 A= v ZoKTable 3). 100,000
person year® HHIE-S 2000014 1350002 1%} A% @ Fxga 717k whet theksiAl =k, ekt
AESEN H71s AARE 57191 2010744] Aldete] 81 EO]’-J S FAE 5 o dAEA] #7Ts AAE
A= 37] 7RAEE FINES 7] wlid] 49 Eote] FA TE 7|7F EoF COPD7} WS A2 0] 851% 7] wjio
BE A7ls AAF A3 a0 EW O Zgs DAES HRadlel tigk o] 7HsE ot
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Oxidative stress occurs an imbalance between the production of free radical and antioxidant defenses. In
healthy, reactive oxygen species, reactive nitrogen species and antioxidants are essential for regulation of cellular
homeostasis and physiological signaling. However, the imbalance between oxidants and antioxidants persistently
induces oxidative stress and inflammation leading to chronic obstructive pulmonary disease (COPD). In this re-
view, we focus on the general relevances of oxidative stress/antioxidant markers and its involved cellular network
in the progression of COPD, Even the variable antioxidants are developed, pre-clinical and clinical studies need
to focus on patients with specific COPD-related subphenotypes and identify COPD-specific biomakers during

dignosis.

Key Words: Oxidative stress, COPD, Antioxidant, Acute exacerbation
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1. M2
U}/‘qlﬂJﬂ/‘hﬂ?‘ﬂ(chromc obstructive pulmonary disease, COPD)-& WHdESo 2|3l 7|=o} gl Ade] &40z
QI s 7} AR e vlejdel e aE dosle Fa del deog deld sl Ao WHO
Hae ofstd COPDE ZHFE 9] 59& AAF Ao=m F4star glon, FRMe Z7ite] 71 7% ¢
B Q91 AL 012 7|22 oy e wAskal o, AR QelFRE CoPDe o EET
A2 FH31) 918 o] ololpi, 2 A% ol e AW Amiel e WHE AL HRF.

A EEAGAR, ALHF, T 5 thEo] 7IRxEHAl, #4191 2E=ol= 5o *l%ﬂi k=t olet
2o A2 T AR AMEES AN ¢ Qs AEEA 39 9 Ak 87 A8Fa QP 2ev coPD
A AER] A7s A }* A71Hem WA < Qs ok AR JREEA] o %E}.

ojof Zo] COPDE] A|gHo] WAl AAIHA BaL Sl olf= 7%, AL v Agd it X
IRl dol o= T%S?Jr Lol whet Arge] X8 ggo] viFsAl sl wioltt. Hathd vhddos
APEe A5 223W Wol B B 7131S AAAMA 2R ddd 22| 3g e ot &39
ARz Aoe] FHHE vRE 7w A, A7)FS wREE 715 olds sl "o, #yk ohe)
COPDZE 7|%1%F gllof Wefets] ol agle 71§, wlilds, d4, o4 ol % dt st dddshs Ao deA]

oltP. whd 9=e ksl copDe] Wole =ZiA| whulEsEsct SehlRa]Eavke] B8 (protease-anti-
protease imbalance)¥} AFFAE ]2~ (oxidative stress)2 U 4= I}, COPDANA] A} AEZ AL wiaido] 2,



49 QA e Eag BRASIE 9% e BN EN COPDE olshTle Aow FEA
7S] Bol AskaE el A1 W7E ) wsais s AN 2Edlse) A ofsle] copp)
B3 okshE F lrhe A BIHY Aol o8 wigo B fluie Askredre st gatst A}

2. COPDO|A ttstAER|| A9 Heok

MBIREdAE IS e 84 e AR BElelMe AWM Ak tiab vE-S B3 oA
W AgomA ATY U AL Bl F9T J15S BER o] Bl B4 AbE daaud
AAGAY AAEEA F8L 0|23 9o} COPDS H|E3 FAZTITRA=TZE Edby gig= So| vkt
TF7) Agholr] Ak EAPL Eghdst] S EHA A AtsA| R A8 °‘7ﬂ oy, Zajejze 94,
2 5o o]2o] #g oA 2k WAk B Sl A2 vhe BePEEL Tk Ajske] kg lo] i), ol
gk Ak~ (reactive oxygen species, ROS), 84 A4 (reactive nitrogen species, RNS)-S AJ/dstH A Aao]

7-$- superoxide (O, °), hydrogen peroxide (H,O,), hydroxyl radical (OH)o]2}x A7 BT vh-e-AJo] wj-¢- 7|4

ARH o7 A ANrES AT 5 = AEs AeAER dElA Yok, Superoxide dismutase (SOD)E O, &
HO,2 A7) Fe' 71 EAf81aL Q& W) OHE ] Wet, 3k ofug} nitric oxide (NO)& A¥ghelo] 249
o] NOZ H8E 4 3108] ol ke LT HAle H8E W 5 I, B nivrogen dioxide (NOYE

St Ho R ek ol v ToE A, ffelx] WS < gl Qlatoln WA 02 NOYT AE]
DE A 257 T dyo] W Eo] olX|al M4 9 COPDE 7HA|AL Q)& EAlolA] Aol S35 oAz
% Qe a9le AR I}’ ojsh 2 Hiks 9F(ozone)ol]l THIHOE &) B o] 0ES Fha
I Y9 #H2] @ copD dAke] A5 kst 7)Ao FEHo] WAl t$ FEHL o
oheh &4 g BE WS AlEW 7 AvldelA e A= Q1] wiiEell, B8 o] Bz
AGE AT DAHRO] T 2o S 9Tk ] Jelol] AT Telzine 226 Askad, A5
F, 95 9 2HE Zgolx] nEZEgole] thAF 28-S et A, SELA/MAY, WA, oF Fol Zejgy
2 9499] st aclol | 4 A, B4 Aol s SRs Bael ot TIE v Wl Tefeleizel
J A2go] Fapll A7 A AEE ASfAEYAS A "ok, 84 AaE 9 34 %o thld DNa,
RNA, 2o A4S EHAOE Sho] MRS Fe] L 23k e oAl 57 ofliat 2)e] W, Zeleirizol
st FE = Ao, A& FitslEe] ost Tl ze] cross-linking 52 o] o] FoJX|aL, DNAS] -9~ base-free
site 47d, 718, frame shift, DNA 715k gk, @A) v g B2 W< 71x|a 2o, coPDoME ¥ 2z
7} ko ksl Aol B o|F3 9Jal COPD $Ale] AT datkslel A8l BX|QIrfE0] L] W
ke Ag gRIskt). ol AkshEo] alphal THES| AA|( @ 1-antitypsin) S E£&/d38}ete] 2HH 02 S22
elastase®} 22 71&E 2793t AlF =N COPD7E ofshd & QU5 S3lstH ol= d5o] zlgago] 24
Aaze] HEEE 2P F e AFAEY R} A £ gleS BolEh i B4 AaFEe 9N NE
fFridee eial 2 AAd o2 RE EA3 Wol AAE frAlshks Ul F8 9Es Fsl|E itk g =
2T EH] == myeloperoxidase B SAMFE] eosinophilic peroxidase™ A|E A7]3ol] 45 48 4
% MAEE ASAIA At defie] 715S FABHARE A RSt <EiQlxtel ofgh Akste} gAksHETte
To| ZHHIE B He AlES} Zefgirizte] g *ﬂ"éﬁ RS F A2 H|BAE} Al7]a A= COPD
Farsla oslA F gl 99low 28 =o' COPD FAtolA A1 Ho) AR AlBliEd 2o A|F
hyd:rogen peroxideo|tH’, COPD 3kx}e] 5 7] B4 (breath analysis)ol|A] .7]-8-ZE(exhales breath condensate,
EBC) W] hydrogen peroxide @& #Fo] Z71ldry’. 22 ZAtollA] coPD9} #4] 3kx}oll A= hydrogen peroxide
W} e pH S} A2 IS UelIRott avkse] oPd 3 s Aiske ddlo] ghe Ao #4)5)
Ay olgfat MekollA hydrogen peroxider COPDY-S HoiF= w7kl xS 3Hash} COPDE 7FA 1L

l

lo
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0] o}o

= 2 TN E FLs Uehtr] wiiel] Bssitt, A 2#sklipid peroxidation) o] AR AM-E=
8isoprostane®] 734 371 85=2] Sl theh =to] wWgkont H vAFAR] e s SAH IAERE A
& Aol Ssoprostane] W] COPD EAloll] folF o e Ao Yepgr)™ vl2 AgolX siso-
prostane®] FE7} WFSAE kot COPD F4t3} Al el o Frbele AERA FE gkt
4-hydroxy-2-nonenal o] 78-¢- #H-3-/do] =& A& Ikstzol ARt COPDE EHFeHA| 2 FAAtlM = S718H3d
17 Aol ZA81= myeloperoxidase (MPO)E= 35722 sl COPD 3l feldog Zrleh=

[eR=4

—_

Ao GeA”, delaEdzel Fg AR O dEiA ek copbe} v A Hdake et
A T2 T Sl oA AR viEA o4l Jl7] wheell o] F BS Al S = Sl ol 7o
of & Zoltt,
3. COPDOf|A| ghitel=2] g

Halliwell®} Gutteridges= XH8HES 418} 7hsgh 7AW v w2 EAfkaL, 7149 2ksks A7 A

Type Il alveolar
epithelial cell
Aging, cigarette smoke,
Inhalation of noxious particles
CuzZnSOD CuzZnSOD
MnSOD +" ~ MnSOD Catalase
HO ——» H+0, ——» H,0
GPX
/‘\
Myelo GSH GSSG
4-hydroxy-2-nonenal - A
8-isoprostane peroxidase GR
HOCI Neutrophil
\4
Elastase

Lipid
peroxidation

Lung inflammation
DNA damage
Protein denaturation
Lipid peroxidation
Failure of alveolar maintenance
Emphysema

Figure 1. Oxidative/Nitrosative stress responses in chronic obstructive pulmonary disease (COPD), The aging, cigarette smoke and
inhalation of noxious particles increase the generation of ROS/RNS leading to development and progression of COPD, In Type Il alveolar
epithelial cells, SOD converts superoxide to hydrogen peroxide (H20z) and O, . HyO» is further degraded by enzymes like CAT or GPX,
resulting in HO and O, or GSSG, respectively. GR catalyzes from GSSG to GSH and thus is responsible for the stabilization of antioxidant,
ROS-induced neutrophils are recruited in alveoli, and the myeloperoxidase, enzyme expressed by neutrophils, generates hydrochlorous
acid (HOCI) leading to produce a highly RNS, Also, 8-isoprostane and 4-hydroxy-2-nonenal, highly reactive lipid peroxidation product,
are increased in COPD, Oxidative/antioxidative metabolism has a central role in the pathogenesis of COPD, and mediate acute
inflammation, DNA damage, protein denaturation, lipid peroxidation and failure of alveolar maintenance, followed by emphysema,
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oAlshE =R Aofstqrt. I 5 B4 1A vk *der EfaE fofHog oA = osid AT
EAg o] Aofatdrl”. 3l Khlebnikov 52 3RIHES &4 AAaES AH aAIAY 1 d o s dls)
o] 2h8-& AATIAY B4 Akl e AsiAlTle Bdoletal Aefakgirt. ozl Aofolx Hizo] dHitst
g2 zejeirizte] 218t whe-5 Asfsk iy hydroperoxideE QHY3 22 WS 7= SHdAl Aksl a0 A3
of 72 tjeket whalo 2 2RshA| Erk, A ksl £28 A Uis ksl AAIRA Aol E47 dilslel
H B4 Akt 3ty aad akshe ThA] 1, 22F 34 o2 WAl 13 Wolr|Rte R Zejgirizte]
FAE dsiAY S & de B4R F Y AL peroxideE AAE F Qe
peroxidase, hydrogen peroxideZ B2 78 4= & 7152
ABAZ 5= Y= superoxide dismutase?} YTF', 23} F2A who]7) 7 glutathione reductase2A] AFa}E gluta-
thiones SAXZI 02X Zejgt|zs F318  Sl= 7 Al "}, £E3-6-214R2 NADPHE A5}
ghglo] 7Fsd @S AT FF olE Fak Tl AR FIATIAE oy o] EAElaL e
Az ksl B4 7158 XN F Qe 98-S itk HzAY 28 RS 18 doiERn 22 3t
3} E42 713 9).o1 hydrogen peroxided)] thell & HHAE 7HARE catalaseS 7)) Hasla Qof”, e
GABIES 14473l copPDe} #EH3 aksl 71AS JAlskE Ao s d#A] Jut. Glutathione peroxidase”}
hydrogen peroxide®} ¥H2-38F 52} glutathione- glutathione disulfide (GSSG)2 A&l$Fo 24 glutathione & 2 A3}
AA HlahF FGrkekEe] AT f-Rd FQ3%F 98k @93t Glutathione¥} glutathione disulfide®] W]-&=
TAEE glutathoine AAIE FZ2oA F23) B|G4Z rEE AAZ DA UL superoxide dismutase (SOD)
o} 2L 357 SAshs v A8 Aellx 32 7130k SODe SF7IW BE Al SAskaL 3o
=< SH-AEl| we} copper-zine SOD (CuZnSOD), WEZE2]o} manganese SOD (MnSOD), iron SOD (FeSOD),
extracellular SOD (EcSOD)& U o] superoxide Htjzd whe-Ae Adch”,  Bodxpel COPD BkAbe] AtolA
EcSOD=o] 7183 o]+= EcSOD F-AAe] th& A (polymorphism)¥ #&s= Ao YERItF . 538 MnSOD
o AT FAOZ QU AT 42 BT BAT P /5L AL Y ASE A
BesODS] Z1o] /5SS 4 910w o] 1] EsODSk MisOD7H QOPD 8Aol] A21E WET 5 9 a4
2 % Slhgol WS, 9le) h-2 Bz COPDoA AtskAEde] vl A kg 714k Fige 12 Al
she] Hgktt

A glutathione

2.5 catalase 7]&=

4. COPDOJIM eitsl= X E

A N-acetyleysteine” & H]5E38} glutathione?} 22 F2FA17} COPD 1312 AAIE 4 9l oHe= Zrlya
tlosk 38710 ] EHRSE. 712 FI 4 e o Bk e oA el
webr B AR WARSE] dell dAl I Al AdE W] Prlste] E8NIE 9 S5t Aol &
Aot} vt} dhkshzo] copDe] WAd o we} 2hgah= 7]dol| Aoletr] whzol #7159 (predominant
emphysema) 2 7]¥A| g3 22 COPDS} #Hedsh FARLAE S 7= AW i35 Hes| & & sle 34
AAE st Fol Basid
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COPD 9t} Al 3H44A| o138t U Al

Acute exacerbations of chronic obstructive pulmonary disease (COPD) are caused by bacterial infection, viral
infection, air pollutions, and unknown etiologies, The most common cause, approximately 50% of exacerbations
in COPD, is bacterial infection. Antibiotics should be used for bacterial exacerbations to prevent overuse, side
effects, and resistance emergence, However, in real life field, almost patients with COPD exacerbations are ex-
tensively treated with antibiotics regardless of guideline recommendations, because there are no rapid, specific,
and precise markers which identify bacterial exacerbations. We review the recent studies that have defined clinical
and laboratory markers to distinguish between bacterial and nonbacterial exacerbations. These markers are sputum
colors, sputum purulence, C-reactive protein, and procalcitonin, which are readily available, However, they
showed the inconsistent associations with bacterial exacerbations, Further investigation will be needed for easy,

quick, and precise markers to identify bacterial exacerbations which benefit from antibiotics,

Key Words: Acute exacerbation, Antibiotics, COPD

Corresponding author: Hye Sook Choi, M.D., Ph.D,

Division of Respiratory, Allergy and Critical Care Medicine, Department of Internal Medicine, Dongguk University
Gyeongju Hospital, 87, Dongdae-ro, Gyeongju 38067, Korea

Tel: +82-54-770-8586, Fax: +82-54-770-8378, E-mail: maxymus72@hanmail, net

1. M2
W) 2] A4 H] A3 chronic obstructive pulmonary disease, COPD) 2] FAd¢}slet ‘58715 0] njd-mjd o] A%
HEE HolA XsekAle] MAe] 298 Ar= F543] ofsld FHf= 5o ofsl, 713e] F7t, 7hede]
Z7h 5= 7kie) W} So] Eoltt . copD FAdetsle] fgle gt vmgtele] 7P Bk 1L, sln]
2} 5ol Qe wRTE, 7)erkele] sove AT 79, 3006 ulol2lzel elahe, Al wlolgls A
= gtk CcoPD F4otst Al Az 7|BASAA|, AA 2El2ol=, dHAE AuEa Yok Be A7)
718AEA, AA 2H |25 BE COPD w/3%stel] darsh, A AR AxAvitt Aash= 7|50l
z3¥ o7k Qlont® AwE) Alstztdel oJgh osielA|, wiAlEA el g atBleIAE sk, Al
ofslolgt HYAE ARSSESE Hsta ok Al ofske] 7t &3t ARl Haemophilus influenzae}
Streptococcus pneumoniaedl] T8k YA Il WAES HH COPD AR oA ARFHIT e Be FAYA S
S Hola Qlow g™’ A ogol ogt YATe] 23S dMsl] 98 *1];*7 Fd ofstelt AE
At o2 Eosh= Zo] QsS4 ity FAds) A HA| AWke] 7]5E Global Initiative Obstructive
Lung Disease (GOLD) A|ZIM= S&=<, 7Fld 571 sks/d 7Hele] Al 7H4] S8 = shad 7HlE 236t
T 7 324E Hole A, 1A I BeF A= AASHH, Tl COPD XA E SRsA 71elE Hole



B, AR Bad A9 BASAL JAW, 1 2] o] ¥4 e, AT AT ofshe TSk
PgAFeL A AFEE Aot
b & =arelXs COPD J/detst Al A ARg-e] 2749t 1 Aol tisf dolR=S s,

2. COPD 2423t Al Ml7e| Hgt

COPD A2t} A 7k2le] 40~ 60%, 71RANAIAE o83k s71= A1) 0%l Alto] A=A, oFy
1ol 1% AA A Al Feto] &3] FAHMR5~500), 7T Hrt Ae52 A dege Srkerele .
%% copDe] o3} = AR Bad osle] Aol 7 BgEo] Fr1seH, FAtE Al Al HE)
R, A2e WEe] 850 BEE/E Yo FAste] 23 910 wis o oA ol FerE
Algto] Frofsh= A BIBIAY, At F408E TEskL FAA A RS AAshs AHel B8 22
Ao} Aotk 2AE glol oksh Al FAA A9 Axell is] w=do] Uk,

3. COPD =35t A| eHdixo| HE

COPD w7/detstolln] AT} thze] Blule]l #gh 20129 gt F4& B, QoM X535k ea= &
Alo] thzzarol vlal] XS AHE 250 FHANE, ZA 9] Ho] vtal, AR ARg-Ee AR FAg 5otz
I 2oz} At WEdAlel SRR HYAITe] tlzol| vls] AEANES 7} 23%, 81% FHAL,
=79 Aol Edr}. AAgALe] s AES PR Sgieh HAAL7 AbdEL WESAlME fro
gk ztol7} gl o, Skt St Aol frolshAl HEgktt. COPD H7/d2tst A S8k ghatellA] 3y
Ae] o5 ErgalgiAlnt, olgiel YeAlE ABH o]5L Kol gt Ty He] A AT
YA ARgo] COPD FAetsle] WSS AaATIE d&egdon” A2, 1A%, 308 ol
COPDE 13 AULS A A Qs dAe] o5 Law7] Alxsta k.

=3k COPD F/3etsl Al &HAYAlE AL, dlostridium difficile®. 218 AL 2 o] 2 Q18 AP DL Z7pAz om0
olgr| g9 712 Holl A ALY 050 gl uAEA SFEtelrE AL STAAS & 5

AAZ COPD Totst2 gt gl FAA g2 86%=, o] T GOLD A|3A1e] Al A 7|58
RS A9 610633 3571F0] Y93 49 vEE s AA 2580 o B9, dA) A3A
A AAsRE 7R O 2 2o 275 viRe R g A Airlee] dadke & 4 Atk

Q7] COPD At} 7ol M= Al Heto] Ehoy’, o] Al Feho] COPDY] 7= @% 2 o312 ksl
Algee] 7Y me wWEe] 855 ) Fadetate] Bojatma, kAol FAA|Y] o Algo] oslE Zolths
ByEo] QA g Fea} 2k AT WS aeshd copD| ouhE A A2 Aleko] Wt
et o Al FUREE At adel Aol thek 277 FESIAINE Alte] Hetd Tmelvt FojEng
odHY Aow dZEAt FF A7r} Py

oz

)

T

!

=2

4. COPD 44243t Al B4 AL2| YNH 2B

>

g o]&&= Fdotst A
gkt COPD #7393} Al tizzrel] vlsl Aol X5 38-80] =k (55% vs, 68%), thar-ollA] “def<] ofs)
7} B BATH34% vs. 18%). 53], B33t SUHEE=E, 7HY S s THhE Al 7] Sl B A
2 (Anthonisen type 1)) AT X BAFTEL 63%, F 7HA] S0 AW kAl (Anthonisen type 2)&= 70%E
o] A BAdTEE@Z 43%, 60%)HT E8ket 3 7HA] SRt 3IIE Sk Anthonisen type 3)= 212/ EE0]
YA 74%, TNZT 7002 A ARG o 7h Mg dTtel] njae ek A A, FAGElE 711717t

FAA] AR A ZAE Anthonisens " Nourias o] AIFAFE vlgto g
S

dm BN

4



23k ol AYAT Aol thatoll Hls) S-oJaAl Ykth4% vs, 2290)”. o] AFEPHPS Z7]Z GO
A7 type 101U}, 3FsA 7HlE E38F type 22 YAl AR 212 AAEARY, A4 e @
7V S35 BAIgle] thEe] FAetsl EAlolA YA Folshs Aol

FAs} Al 7o) HojAl= ol WMET ofF2IE Fye] Fhol o3ty o WET 3y 7=
Azl 1S onjEy. FAets Al shsA Tl A4 Telel vis) AT FAol F7kskelB4% vs. 38%)
7V sFsAda At Zrdahe] BEIS AABIITE, etk ksl Al 3FsA e 548 A dAIE Fofsla,
sksdo] gl 749 A Tl 3HA] L9k o, 7 7 Aleololl dlf= Afol7 giglont, 180 efsl A sksd
Tl =i} o] AFelM= Hjaks Al B FAAIE AMESEIA] kol dlFell= & o7t §lo vlsksA TlelE
HolE o8} A] FYAE AMEHA] o3 AL AN, 22t shsA TlEE 32shs F4otst kel Al
TAEL 31%E, 7 54 ool whE olF Ajo7} gloy, 7l B4 dEoRE AlitA ke £ diEeA)
ohfele S AABIL QITF’, wdk A Aol ofsh A] kiAo, 718 SFedo] Aot Bo] Y.
a3 o] SAERE FAE T 91%= Anthonisen Type 10]1aL o] Fof] 2k o}sl¥#-S Ho] Alte] FA o]
Ak S35t okste] 9131012kl HelEt ', wak oFA7] COPD $tellA] 71 shs 23S el wel seAlE
ATAPE FEste] Fefgh AFoME A2 = 254 717t e A Al JEEe] 80%, ¥ =T
e 3] Tl 6%, 45%E AL e Al FeEtel dEedE Baskeln

5. COPD 3423} A|

ook

FEA| AFE 2| HAM 2B

m

COPD FAets} Z7]o Ydlo] Altedde & 4= e 5748 AR 27 87k viAlRtA otslolx] aHAyAl
ke A Qg oy} WATS FEeteE, Al el o3k FAtEE Wdskar ool A
AhS 91k A=A AAR dSAE @=L It AR COPD A8l Al FAA 25 AHom
A== BAEAARE 7 95 BARK] CukeAd
w7398} Al CRP <5 mg/L]] % Al Fo offe}l AAgle] ABAFTE 90%01UL, CRP >50 mg/L3]
AR TN o] F7F 2YTF®, CRP <40 mg/13] 7S 2] X 2AHT-E-L 88%, CRP =40 mg/LS] A9
7o) ABATELS 35%=, A8 &SI CRP =40 mg/Le A, 53] F AT 2% CRP7}

whe 749 A7l A8 ofRe} glo] AR T NBAATES B, At o5} Al A Ao AEE
CRP7} #-83h8 Harskoitt, =gk sherd 717 Qlat Alete] 5% wollAl CRPe) ofsl & 571 A] Wy} Aol
A e ol Hls] o] AT, T2t Al A7 T AT A oo} AEglel CRPYE Aas Ag-
BjokE]A] ok AT olUz} wlolElx 5 ulAlEAd el st ofske wiAlE S ek

Procalcitoning COPD 54018} Al A ARg-o] AFER 0|83 47He] Aol A AEa A7k
2L, dIFE= 2polrt Yo Al wiek ARl ellA procalcitonine] G2l =k Procalcitoning: o]-&-
ste] Al otk skl AIE At Al -8t g 4, A R8-S 1A Ao
2 =5 B 4 ok 28y CRPE} procalcitonin® COPD 7/3e8}ollA A2 733t AAFAA S Ho|R] okttt
(1=0.46, p<0.001)*, B8} CRP9} procalcitonin 25 7 #lF ofFe} sl dAe A7e Holx| Iokar, 7 Hlok
W o2l WS} Bo|mr} B Gt sl 7lehE Hole ol CRPE Mg 2ol vls) wkort
procalcitonin Sk, HIsksA T - Alodl] zfo|7} glo] CRP7F At oJRg 218 4= ol MFE F7Id
o] Fade AN,

P
d

d

1l 2 (C-reactive protein, CRP)#} procalcitonin 5-¢| ¢

73

i
o BN Ho

=, CRouT} 49 AT o Solstet. shAle 74dol sk slefel 4] o188 % ¢
el % A BF) At 4 o188 ¢ Q= Aol Yo} Ue olgEA, A
2 7, A%, FYINE Ao HSold EARE 7)we] Ege] BT BH 1

Al ofstell SoldolA] ek wxlo] It



SFAIAE COPD 4ot} A AR TEs A AHgel TAS ANG W Sold WA Aol
et e Aol A g Ae) Wik Algto] o2 deln, F1eHe) BAlZ e} elAn, Qbglele
Pl ol 2t wo] ol] whel A AP oRITE. $, A, A2, W, A5, Beae wEsh
Felstel A1 AAEAR ) et A7k o Fashi

6. COPD 44213t Al AU AFR2| UAH 2|Tet ZAMM 2| EO| B8

COPD F4Jetste] olgjgiatoll ] Alae aA9} thzte] Hlald7ola thzate] SAvt B, type 1 29
CRPE 42 mg/L, type 25 22 mg/L, type 3+ 21 mg/LIEF”. Type 1] X2 A& 33 3%, 7}l sF5/d0] U=
type 29} type 39| XS AL 20.3%0] AN, S5 717 s A9 type 29} type 39] XS AHEL 5.6
o} PAAE ARSSHA] S tlEre] X s olERIARE CRP 35(=40 mg/L)# 71 she/dol e, Egt thzr
o] A8 Au&e CRP F5 sksA 7HI7E Sl A4S 64%, CRP g5t lat sksAd 7t Qs 95 20%,
CRP <40 mg/Lo} 3Fs/d 7Hl= 12%, CRP <40 mg/Lo} 71 shsA fle A-F+ 2.7%% H74%t3ke] ofeigAto)
CRP “¢57} 7}l sksAdo] itk aHA| *wpo] Has}x] ¢kom, CRPe} Anthonisen £-7-5 W-83h= 2] Al
s}z usha, Al ekstol A A glo] BAEE AR S e a7k AES A

N

Z2E

COPD A4 oFs} A G4 vhEA] Bashel, ARy ofsh Al A Fofe PAA O e, WAT B4,
w48 37}, olaulg e fustne, AT oeke WasH] Tustel PAAE Folske Aol A
A2 915 FasHIc AsBPeIME COPD Aol SAZ G| AL 915 o] Basi, o2 I
& Aol T AP 419 3, AN A7 Basieh @A copD 3ot} A bkl wsl, vl
SP5AuR) olujeh, CRP W%} 52 43T AT of8hE TEsH=T £-8F 20 HolX, 4, 7Sk,
W=, Awdoln, 4F AAEAA] g 571 A7 Bashilh
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An inhaled long-acting bronchodilator hascontributed to the treatment of COPD patients as powerfully as to have
changed the disease concept of COPD from an irreversible disease to a treatable disease. Recently a new gen-
eration of inhaled long-acting bronchodilators are becoming available, Among them, a dual bronchodilator or
a fixed combination of long-acting muscarinic antagonist and long-acting beta-agonist has shown at least 150%
as effective as a single componentin terms of symptom improvement, health-related quality of life, lung function
improvement, and exacerbation prevention. The dual bronchodilator is expected to contribute one step further

to the treatment of COPD,

Key Words: COPD, bronchodilator, long-acting muscarinic antagonist, long-acting beta-agonist
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1. ME

< A A A4 A8 chronic obstructive pulmonary disease, COPD) 2|&.o) A& 7]3A|&4A7} ¢do]o]
U930 Qlob] COPD 8k Alszshe SlAlek COPD kel S:Alofeh 8 Zolk, COPDE A4} el Wl
A1) 1990t SHefeke “ukel BARO 2 <lajatel Aelglek, Sk 2000K) F4 A 1S
(inhaled long-acting bronchodilator)2] 570 & COPDER= AW 9] 7lido] “F-& 7}o] X5 71s3k W o= 7d
o] Fgxl= 2 o] Uk o|FA COPD 2 7Wa7HA] “A = 7Fsdt W HEATIET] 7o Y A5
BAA A 100] W7k COPD B Azale ¢ de) AR,

FY A5 7BASAle] Bk o] AR R o F 2 dFol Hol glow] 1—3— wrejate] CoPD
Aol FY A% 71BASRA) “COPD B ARAE 713 olek. Seheh ARA SR A=A
(GOLD documenn oA 23] ZF2gko] s 28] oF= BE COPD ﬂx}Oﬂﬂ] 1) xlw NBAGYAE A1gE
2% e Aastn ek olE 9 A4 VBASRAE Bl Aashe olfs of FA7E copD
Bre] ETE B9 el AL AL LEFEL WP sl %%—g_— Zo]7] witoltt,

o3 I e Y ASA NAATIA} A Selkeh Q3 Rl JojE W A En
QA ik, F) A4 RASA} iR 2 AN QA 2 ol S ABFAL EIEE, <800)
1 1ok AR AP H B FA ABHE TS o) AR eelol 3 Bas A @A)

TYPAETE AToks deske ARl 7] wieldt,
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Table 1. M2 5¢| X

&4 7|2

0|= 7|BK|EHRHH|

[eI="=1ps E}-SHEIX 0| i =
(S22IH| +Hl|E-ETIA]) =2 HE-EH R S 27|(device) OIF
Z=E{LH{glycopyrronium +indacaterol AlEZ| glycopyrronium 2Hg|= indacaterol He|=gz
Ob= 2(umeclidinium -+ vilanterol) OIFRX umeclidinium vilanterol* AelE}
F0{=2|0](aclidinium -formoterol) o|=z|2} aclidinium formoterol T ¥ Aol of
HF&lH}(tiotropium —+olodaterol) AT|Z|H} tiotropium AERH| 2| olodaterol 2| A|od

“vilanterol2 T J|IZXBERZE EASX] BEUC
TTormoterole THe! 7| BRIEIEME oxis EIRHR{7L 24 ULt #Rls B4stol gich

S04 COPDE Itk B M) BAolm oIS 4 Qs APl 9] el Mg 7S
A & AL ol el gel oleistel SaehAt AR ohIw EPEE AFFAL FAhE Bl 71,
A shelok AFRY ATE T 5 Aok E=F FUA AEH TKol Age AR} =ol 3} s HA)
& ofalAE o8lel Sk o 2a Asel uhie 97 Bk FUA A 382 Skfel Algehe
FPIe B AR ol vle) mo] Folu &bl b o &g el

K

2, 22 - 22 7|22 Y

Bagxs A2 A2 UgAY U ofFel 39 A&A 7BASAE 278E K Table 1), o] AlES 5¢)
A& 71BA A F 53] o5 718A A (dual bronchodilator == W3R W olgkal sP7)= he 1 237}
71 ghel 7 @ASAA R 50% oA} SAFElo] COPD Shate] 24 @ ake] A A, H7)s 54 2 okg) ot
So map} of =nk

F9 olF BARAE G ek FAA HFLN RN HY B PR FYA) vaste] Bt
958wl 2 8 Al 2,

BVt ofU} 7] COPD ofAls} wlwstole Expt o p-dspr}. 1 Svte] f-d4s
A7Ve 24, 2ela ot o 5 Ao vprolr] HA oF7 Ao o] AujEis olfi= A T8sha
AR A7 ofzt EFTE SOt ake] Aol &Abe] dlFd ofF Fasiths Ao] ¥EAA =l
oFs} 55k ghAte] el fol 2| YL Al AR G H3] wielth. ofE whegste] H coPD IEAA
o= H7Ted 3l EFe( abe] ) Ao, 2elar Ad 8 o3t Sl 55 ateiste] COPD $A4HE #3laL
FAlE AEshl dusta o

1) 252t 34 Y afel 2 7Hd

NZE o|F 7|#A A= Yok} vluste] &-8ekR|4(transition dyspnea index, TDDZ B7}3l & §2¢
5748 COPD HA}ollx] ZRAIZITHFigure 14)™. o] 7B &3] A7) FHogr ofv] gl 7129 Ha
oA oln] &= Zpo](minimal clinically important difference, MCID)E T AZt}h, &3 o5 7|#A|EA|
Bl ARG WIS SEEE S48 B AT A Uokigee 187 ofg 8 ZEh}
(glycopyrronium + indacaterol)= 7]& d#] AREsh= @ 7]13R|34A] 2] tiotropium (A 23| gjuh)3} v| s}
o) BFEE FHE COPD TANA T AU, AR of A Eeb} A gtk

el A Aol SO AZE ofF ZHAAE SJotsh vlsle] AQIERA S E R he Saint George
Respiratory Questionnaire, SGRQ) 2.2 H713F &te] 25 COPD Aol 7|AAIZ P70 o] A &Ik A=
Ao gw o Q= 7IER ‘Hi AAH on] Q= Z}o]'(minimal clinically important difference, MCID)E
W A7 el 6 ol ZASRAL B AR TS el A o AATIE 2
20N 2 51 2B (glycopyrronium+ indacaterol)= 712 da] ARgERE @ 713AEAA|9] tiotropium

NI’I.”.
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Figure 1. 9|2 CHH| O|F
2

1.50 . 1.50
* MCID
(O[S i I RNCOS i 1005 T T T
0.50 0.50
) 0.00 ) 0.00 )
Ind/Gly 110/50 pg q.d. Ind/Gly 110/50 pg q.d. Umec/Vi 62.5/25 pg q.d.
(SHINE) (BLAZE) (3,373)
1.50 1.50 t
MCID
10094 "o 100"
0.50 - 0.50 A
0.00 ) 0.00 )
Acl/For 400/12 pg b.i.d. Acl/For 400/12 pug b.i.d.
(ACLIFORM) (AUGMENT)
*p < 0.001,tp < 0.01. Acl: aclidinium, For: formoterol, Gly: glycopyrronium
Ind: indacaterol, MCID: minimal clinically important difference
TDI: Transition Dyspnea Index, UMEC: umeclidinium, VI: vilanterol
Ind/Gly 110/50 Ind/Gly 110/50 Umec/Vi 62.5/25 Umec/Vi 62.5/25
ug g.d. (SHINE) ug g.d. (BLAZE) ; ug g.d. (3,373) 1 ng g.d. (3,360)
L 05- f 051 0.51
I N
O | 0 n T T 1 O T ,_l T -_|
-0.5- -0.5- -0.5-
vs vs vs Vs vs vs vs Vs vs vs vs vs
LAMA LABA Tio LAMA LABA Tio LAMA LABA Tio LAMA LABA Tio
Umec/Vi 62.5/25 Acl/For 400/12 Acl/For 400/12
ug q.d. (3,374) ug b.i.d. (ACLIFORM) 1 ug b.i.d. (AUGMENT)
0.5 1 0.5 1 0.5 1
N/A N/A N/A
0 0 1 0 1
-0.5- -0.5- -0.5-
Vs Vs Vs vs Vs Vs Vs Vs Vs
LAMA LABA Tio LAMA LABA Tio LAMA LABA Tio
tp < 0.01, ¥p < 0.05. Acl: aclidinium, For: formoterol, Gly: glycopyrronium
Ind: indacaterol, TDI: Transition Dyspnea Index, Tio: tiotropium
Umec: umeclidinium, Vi: vilanterol, LAMA: long-acting muscarinic
antagonist, LABA: long-acting beta-agonist
7IHREEAS] SESE WM BT} (A) /1S ChH| OIS 7|2XIZEM S 2528 M =o, (B) HHA hH| OIF
WM =m FHD M2 O SiE thE AMAES SiLM Qorst Zatel,

7| R ER e SEEE
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HR WIth 95% ClI HR with 95% CI

Death, overall % %
Cardio-and cerebrovascular +Iﬁ +Ir
MACE —— ——
Pneumonia —#—— —-—
COPD exacerbation ~ #1 .|
Atrial flutter and fibrillation :% qe
T

0o 1 2 3 0 1 2 3
Ind/Gly Placebo Tiotropium Placebo
better  better better better

Gly: glycopyrronium, Ind: indacaterol
MACE: major adverse cardiovascular event
HR: hazard ratio, CI: confidence interval

Figure 2, O 7|2 |2FE(GHl. Z=E{L+ glycopyrronium+indacaterol) £2tE S tiotropium EILA|MEY Atla|H) SAES #I2f Ch| H|uwh o7

C3E 2uguphI} v)mate] ake] A8 coPD Al T ANErTh A o] AN EIF ZA= gk
5k A vFeHtotropium + olodaterol) & tiotropium TAA|E T 4ke] 28 t] 7)AEHSIT)

2)4rls 2

MZg o] 7|1HAEA = eka}t v|wske] FEV; (forced expiratory volume in one second) 02 H713F #|7]%
S COPD Afolr] SAAA, o] 34 &3] V)= YFHoz T on|glE 7152l 100 mL (minimal clinically
important difference, MCID)S &4 97A tZF 200~ 240 mLo|lt}, T3l o5 7R A= Tl 73R 2A]
o} HwEtAM = #H715L ~100 mL B SHAIHT,

3) ofs} oY

N2 oF 71BAEAAE okt vlaste] COPD oF8}E 300 71 Zole= o &332 Belrhel. 2™
53t o]F 7HAIS Al T ZEAIEAAIS} HlastoM = T COPD °F3kE sl A 2t dlE S ZEY
(glycopyrronium+ indacaterol)= 712 de] ARg3h= @ 718R|8H4A)¢] tiotropium (& 231 gjup} B}
o] COPD otah2 129 o] A

99 e COMD 84 1 L 3 o TASI. ol Stk A2 Bl ek ket &

2 % P otk Aol o|2IE 3] HiEol 7S} COPD SIaph A1 HEl 9k ot} Al 919 %7}

2 17V A At} 5 ABIS o P 2 Aol

4) Bzk2 ql ok M

T 1o =2 O
N2 ol 7B AL Bl ANt Bat o 3¢ 34 2 ake) A A, sl 57, 2l
S5 o ST 2] S, IR AZE OFF AT} T JRE 2 slon] 248 o B

AL B 3550 44 4 SIek o] S ol A% A £ 39 el A £} s 3o
Q7] whEolet, Tl AL Al AEg wul Fabgo] F)E BASAG Sl vizE 2 Ao olF
SRS A3 H 4Gl HARAG 2ke ol slek ol %250l wakrigue 2%
322
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