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n Microbiome in COPD

Microbiome is involved in the pathogenesis of COPD. Smoking related changes in normal flora and increased
in inflammation by pathogens can be possible mechanisms, Diversity of microbiome is decreased according to
COPD severity. Inhaled and systemic corticosteroid can change microbiome in COPD. The composition of micro-

biome can be changed during acute exacerbation,
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1.ME

COPDy= || o= =4 7k 9 Toll oJ3)l gz o= ol d5o] A T=402s 7l 7]=#H 7t
WHEE gttt COPDE| HSlell Qlo] Fo] vig- $83F LS AAFT,. ol Hs| Alwzrde] g2 #
G A = Holrk. sARE FA ot Al Alato]l Fask AEe shal JlEol WAL glal, H< highly

sensitivedt genomic technique?] TEZ <I3}e] microbiome?] COPDOA ¥&to] HA T o}
2. COPD Pathogenesis®l|A&] Microbiome?2| &gt

CopDe] #H 7]ef| Qo] @AN7FA] microbiomed} HHAHE = 79 glk. 3HAINF B experte] 0|7 ofabH
microbiome®| COPDeJ|A] disease progression®l| 9¥S & 4 o= 2} Ut

tHEHS] o7} Sze 0] WEF o] HAltt F9e T4 microbiomes H3A71E Ao Hol gtk e
Al EW 71%=9] mucociliary clearanceZ} A=A E=t], o]H 2ol 23l v]g/d& 2]l 7 microbiome] |
U= S1=A ot oA A # Well ¥17%7d2R] microbiomeo] 35 3HAl HH, o]= QI3 5ol xlE
g ok ol H]AAAR1 microbiomeo] 7 IRE Hlol| dFatiA HENRES AEH R fEsA i, A= COPD
disease progressions e 4= It} T g 7HA] thE Wle g A microbiomed] WIS & & Utk S0l
ojs)] WatE v)AAA ] 773 microbiome©] U] microbiome WEE F28 4 L, S AHA o oM E 2HF
91 A microbiome®] #37} WAE = ek o] FA sM ke A microbiomee HA WARA O FFe
FA HaL, 7= 2 #H microbiomeel] theh WA ] Wrolakgo] AstEA Hr}, of= vl #H W micro-
biomeo| &S 4= Ql= S WA Hok. 35402 BRI 7 Wi microbiome ¥ FER-S FXIAI7IAL

remodelingS f-%=3}e] COPD disease progressions ©F7|8H] Hch(Figure 1),

- ©



Abnormal
microbiomein @ ¢—— ———

gutt AW
Abnormal
microbiome in
oral cavity

Mucociliary
clearnace|

Microaspirationt

Abnormal
bacterial

. Inflmmation?t
community t

COPD

Exacerbation t progression?t

Figure 1. Role of microbiome in the pathogenesis of COPD,

o]# 73S FukxEt visk S| A7} ¥, Lactobacillus & UH= glycerol dehydratase (GD1) genes
7HAAL AT}, GD1L glycerol g reuterin @ 2 WHEA| 7= &3S 31=H), reuterin® broad-spectrum antibiotic®] 2-&
& 7L Qlt), FAES COPD S50l WhE lactobacillus prevalence & GD1 9 AE=E ZARINCE COPD 5%

9 lactobacillus prevalencee]] xFo]7} glglo ), Er|EAIE GDI1 geneo] COPD S55 o wht} 7443Hs <& &+ 93l
o, 8 GDL s} Hlesho] 3 ZHol] 9% A7lo] ZrhEie Aol FHAESIC) mebd ok GDI 9 lactoba-
cillus Z+A7} reutering 7HAA7|aL, o]d ot A &3} 747 ¥]FAFA 2] microbiome?] F71E ke,
A §o3 # G5 op|ske], T2 0 EE COPD disease progressions oF/13HS 2 HolF= ot} sl

3. COPD Disease Severity?} Microbiome

Garcia-Nufiez 5°-& COPD 5= WE microbiome X}o]E A73}3it), COPD $5%7) A d4-E vh23
zo Wi 3}_}2_\__}5] Atk 1) Resident flora®] 744, 2) potentially pathogenic microorganisms (PPMs)2] 57}, 3)
microbiome®] diversity 744, £3] SATAFEE FEV, (%) 73 diversity S ¥Fddh= A2 Shannon index (0 =0,528;
p=0.029), Chaol index (0 =0.530; p=0.028) 7} -2J3F A&AIAA} JL-S Rt

¥ Z2]S 7}A]3L A1383F microbiome GOllA, Sze 5 =io 1079 operational taxonomic units’} &5 COPD
S} ARl TS S Buskeltk 2 % EHﬁX—JIOJ T Haemophilus influenzae”} It} B=3F #7]%
o] A%k A=2} microbiome?] diversity (Shannon index) #FA7} o3k AAHAE E o}

8 A AT A= ndsE Bgke ul, copD = _‘,:_7} Aa 7ol w2l microbiome?] diversity?} 7HA% AL,
HA244 ] microbiome (PPMs)7} S7F=EWA] Ho] G5uk-3-o] Asffe 53 2 < Aok

4. COPD z|& 2FA|2} Microbiome

COPD 2|8 okA| =¢] dh}2l inhaled corticosteroid (ICS)7} HEHES kst o+ = ARAL 2 ddA] ot
o] ARy} #FHE ] 1CS7} COPD Aol lung microbiome?] H3FE & F Y25 =8 & 4 9}t Pragman
550 20we] COPD FAE thFo 7PANAAS Aste] 7R Ao microbiome R HHo]E 24}
3}9t}, Microbiome 0] ICS AR of¥o) wlz} o] Ho] WAL=}

ICS 25} o}u]g} systemic steroid 4] microbiomedl] S Z 4= It} Huang £°¢] Aol up=d FAdots}
Al YA glo] systemic steroid2BF X 83F -9 Proteobacteria®] 5717} #aEQIth Wang 59 dFeME
Al gkt Al AA] glo] steroid27F X F3U-S 749 Proteobacteria S7F &~710] FEEHACH




Proteobacterias= COPDO] lo] PPMsel| ¥}, weba] 1CS @ systemic steroid AR&-0] COPD 2A}2] lung
microbiomedl] £A] 942 FJFS A S Q1S Aot} o4 tigt &5 F7} A7} H3] Al EofoF & Flolt},

5. COPD 28} 2= Microbiome

COPD 43¢}t HER microbiome?] WMs}E B8t S 7E0] Ut Molyneaux 52 A7|E7Hd%e] 8 99l0]
= rthinovirusS 0]—%0]—04 COPD ExlilA| o}3lE R=stsict. SvleAAl= Atz vlaste] COPD 3} oA
thinovirus 7+ & 10~ 159 & 593} microbiome?] 77} B&ERIT} 1 ZoA % Proteobaceria, £3] Haemo-
philus influenza7} S7FEACE A Qdollx] vlolg= el & 1~2F B Fol| 5432 sk gA=
£33 5 sin, 2 Ao 1 718 micobiomes} $iste] WS Hel FSicke B 2 o7} LAtk
3 T A71eqkedo] obd COPD HAdetst Al @Al ARE-| rationales AlEdhs T3 dyetal s
Huang % & COPD 54498 AT EE o] gato], g 9 J/dofs} de= 7%4%"% F8F3ic}. Microbiome 4
A} A Al vlall F/detksl Al Proteobacteria] f-2I8+ S/ #EE AL, etstolla| 3]& 3 Proteobacteria”}
71315\—9\:0] HEHT F2 §H H ZIE AF M E FAE 7%4'7} E—T—’Elgiﬂr. COPD 3= tifo =
o A, otsl, ol 2% %, A% 657 AAE skl BAS A 23, o8 A1 bl ek Aol vl
Proteobacteria (Haemophilus)7} S71go] A=, HA| ebslolA S)& A] Proteobacteria] 73471 # =i}

6. 22
COPD <13} #& normal flora7} PPMs O 2 vl A gk dho]] Jaks njd = Qle o' f5=a Qi)
5k PPMsE 213} inflammation©] COPD disease progressionsr f3h A0 2 Al EY, oFA A9k FAdets) A

microbiome®] x}o]7} Bl F42t3} A Proteobaceria®] 23t =717 2 He HoE Hol microbiome?|
TSkl Qlo] vie- S8k QIS A & & ok &% copD Y, X9, ofskel #AE microbiome
A7) o] Al ofof 3 Zlog Az} el g5 o7 AN o) g o, o8l ot EA o2 micro-
biomes AM3l & & JS Fo= 7]jE)
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Asthma is a heterogeneous chronic airway diseases include various phenotypes and endotypes. Once airway
of heathy individuals was considered as sterile, However, it is known that airway is full of commensal and
symbiotic microorganisms, i.e. ‘microbiome’. Currently, microbiome has emerged as a missing piece which can
explain the pathogenesis of diverse chronic diseases, Microbiome research in asthma has been focused on the
association between characteristics of airway microbiome and the development, severity, and treatment response
of asthma. Proteobacteria is found to be increased in asthmatic airways but its role in the development and
exacerbation of asthma is not clearly validated. More intensive research focused on the functional aspect of micro-
biome related with inception and exacerbation of asthma according to subtypes based on pathophysiologic fea-

tures are needed in order to uncover the pathogenesis of asthma.
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1. M2

A2 dH27|d%ke] dFoR v At vls) A 7IEEs UEille T 534 &Qle] AW e 2
AdE @ Aoz FHEH. o= A7t 71]%‘_§i1 (human genome project)9F BHE#| 212 ¥ A} A4S
3l o] WY 1S olsstal Hk 7 5ol glo] E7]HQ] S TS F s AR oIt AA
2 108 d7F 73R "2 A Bofol] SRRy 4(genet1c linkage study, GLS)# 74 A d74]
(genome-wide association study, GWAS) 4= 53 4 B 1 & asthma candidate gene)7} E1¥g o}

o712 A 2le] WEAE]E olalfataL o]e] thgh 7‘]»74]2]% I+ A 893t FTolls H2o] shte]
Agho] ofaL, 7|=awIde} 7|Ee] vy dSolehs fARE S EO]X]“} TRt 1A% (phenotype) 3 WAE
(endotype)S 7}Al= o] & A ¢l (heterogenous) Zgtoleh= 7do] tIFEd o, 2F Bl ek EA*Kbiomarker)
7} srEo] A ekony, Azl Qlolx o] td AdEjolef’,

‘3]-0]ELEH]-O]i(rmuroblome)2 Abgkel & 387), 9B A7) 59 oA AU Eol| F2 EAsh= AT, vlo)
2, F30] 5 BE nAETe] JAAE ouisitt 2 QIE vlo]|azntolgo] g vHIHSES ofsfstaL o]
=53k Hl Slol 7 Sl W7 2 Ao R Ydiskar ik XJEXJ—E 7)oz Alleto] gltal wojgkort, nlola=
Hlols GFE Bl 7TolE B2 wEo] AL e Gl HoH, o]t dEe] 7w Heke] W FgolA|
Zh= ool tjale] Thale] REEaL gk, Al dfolr] ¢zt vlola@utolgo] WY Al 3% 2 v 557] - &




A7 ete] Wl VA g, vlolamrlold T4 & 7t Adkvle] RS o
R I,

I
o
ﬂ?
r [e]
-
of
lo,
f&

o
i

2. HAO| A ofo|22Hto|2

1980, $4F A 2719] 49, 715 789 <, Hlold oA T Qa4 WO el JIkS mxitkaL
AZskeit. ool Z718te] A *M"ﬂ"ﬂb 5“3111 WA, 713t Fo= 7Helol 71§]7P THaste] gl 27]dgko]
71 ol ul I 7o) AVIE e M FHEe] 715 Avshs 7R 2 igieP 9 rpde
dH=7)Eek F7o] oty A3d A AHE WolEolAe % stou, FEATE] EREUA Ao o
715 A = ), wel AL, A Y Bl AR AR SoR AR EdE off 7 tE adlEe
z-g3to] LAt A2 N 1) W, vAE 849 wek, A ARge 71 52 ¢lAlel nAE 7k
3 d(homeostasis)& Aefate] M7 Msks 714E Zlolehs F7go] A5ES i 9lon, of2gh jsh= 2
e Ago] 7kssiths ofe] 7HAl 277F Basar Qlok. @ ARE 51 QIFe] AellA QIR TEskid Al
Sol ofe] 741 aQle] ofal st chebe] Wa = A dAEe) Pash 54 vlgRe 2k Qs A
HAA} HalHA H2l3t 27235k vl AFS STt 71o3S A Z HiE “loss of old friend hypothesis”
Fgo] A5HL A Y
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3. @ ofo| 3 Z2HfolZat 4

i selamige o /185 998 T4 2 749 U oMok ek, 3= 240l
g, T8 YA nfo|Tgnlo]8-& A FRo] A} A] AV e A2 Butb ofFo) ofste] oeke Hk=t),
NS ekt AR 14 RO et el M) el 2l A € e A
2 A ot A Bike et goldt Aok Akrel Aol EAlShE Lacobacillus Z:0] $-AEE whd Ak
M2 Bold 2eV= Saphylococcus, Streptococcus 5 9150 ZAfsh= n|AEo] LA, wat A=
elolt Alote] Aol Clostridium difficile 4:0] A ol o]F 312 9l ofE3]e] Wbz} dArkso] rt’,
24 o] AAote] Zhf wholaEntol -2 o], A ARG ol FAS vhon Fdel| AR AdR1e] whelaR
rlol& el FALAG . o] HAolM 24 27] AL ARg-2 vlolaznlo] gl T P 7)AH o|F
sk57] Al el FE VG, A vholazslolge =] Phaksensitiztionl] g VAL
st o] BT Tbee] et ] T B0 e nelon SRARIAE olgh 2o
o] MU, A vhol=zulolg- 557] Bl e 45l WelshA ol el Wolstl® 54
52 472 ol ZUY > o] BRI, o ol o vhl oIl e 59 % Ak
T2 2= 3 H+e AN Bacteroidaceae®} Bifidobacteriaceaca®] B]5=0|
S7FekH, o|= s 114, 5, 13, 17A-4 T 2 AR RIS ol] ek 2t skt olgh e azle A
vlo]Agntol Aoj7p Ao ot Bl Xgg &8% ¢ otk ke s ARk

4, 7| Oo| 3 2Hio| g2t 4
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FZ 7=y wlolagntolgo] AHHo g A 9 O Bl WY V)] A 2 d=T] 742 Sl vxE
Jeoll B3 AFE FslaL I, V1o g Ha Sk Al wiste] ZeAlEe] & ool F7lE, B
TN BEA T A2 Rl Proteobacteria’t Z7VE0] gle-o] BaE|o] QPN ® B3] proreobacteriad)
&351= Comamonadaceae, Sphingomonadaceae, Oxalobacteraceae 52| % 2ol EAZH 47 713#A
HAe) 33 ARAdE 7T, o] Wl ZE|FAH Ro|= A, Hs A3, Al £5T & SV & o
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71x] W2)e] F@so] 7| 8A] nlo)zzulole wMalel AP Bon Prowobacieria®) WES Hacmophilus para-
influenzac7h 2719} ARG B, Aol iz A4 Do) EAISRS VIolehs Mol Hekshe] Az}
nfo)Z@utol 2] HAAl A Ae-S AHE ATE 9Tt Momxelh catarbalis] ZA= A2 Bxpe] B4 8AR}
ukglo] Z7kel #o] Qo] wholAgutol e W 54 Aol sl &5 FEagstdes AT
2 7= nlo|Azutolge] #Agel tigh AFEL 27 ole 71HA MBS o8t 7|18A AAE o83}
o AP JAT HZol= AAo = v|ALGH oL AFH7} fol3t f % AFo 2 AL U= F=A|o|th. Marri
50 gutks o]get BAS B3le] M2 $llA] Prorcobacieria?}t 7Vt WWA Actinobacteria®} Firmicutes=
7HEl TR AL Bols) v} glom ThE AToMs SRS o]gate] nlo|Agulole-S BEMERS u dw
AAZ 0] 43l By} o] H2l B3| w2 nfo]a@Znfo]e A zfo]2 8oldl 2= 9leS Wl

A4 2] T nfola @Al S AT odshHol AT tiek Buvl wekold H A2e] AR ¥Ey,
A4 el vhet 98- 53 vlo|mznlolel W % 2 g5Age] 1l thek el wusin sl et
oV vholzplolgat Bste] 2] Welyel it ofslsh X, ARE /1o WshAI ok B
A7) 9Fe HEZo] wrl oo Tal A BMo| ol Y|woA] EA AlFEe] oste gt 7152 BAo)
Bed Aoz Atk AxT Busl vlo|aznoly AT oAl 1 ofdel RS B Ay, gow 2
A e] 7RsAlo] AAEo] 9= Hofz weo o7y} ggsit)
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The role of infectious agents in the etiology of inflammatory once believed to be non-infectious is increasingly
being recognized. Many bacterial components in indoor dust can evoke inflammatory pulmonary diseases.
Bacteria secrete nanometer-sized vesicles into the extracellular milieu. which are pathophysiologically related to
inflammatory pulmonary diseases, Microbiota compositions in indoor dust revealed the presence of both
gram-negative and gram-positive bacteria, In terms of extracellular vesicles (EVs) compositions in indoor dust,
five genus were predominant: Pseudomonas, Enterobacter, Nicotiana, Acinetobacter, and Staphylococcus. These
data indicate that microbiota-derived EV are present in our environments and may be related to pathogenesis
of inflammatory diseases. E. coli is a model organism of gram-negative Enterobacteriaceae. E, coli-derived EV
were present in indoor dust, In vivo application of the EV induced uptake by airway epithelial cells and also
by alveolar macrophages, which elicits pulmonary inflammation accompanied by up-regulation of pro-in-
flammatory mediators, Repeated inhalation of £ coli-derived EV caused neutrophilic inflammation and emphyse-
ma in a dose-dependent manner. These phenotypes were accompanied by the production of both Thl and Th17
cells. Additionally, emphysema induced by E coliderived EV was partially eliminated by the absence of IFN-gam-
ma or IL-17. Taken together, EVs in indoor dust, especially derived from Gram-negative bacteria, appear to be

an important causative agent in the pathogenesis of neutrophilic asthma and/or emphysema,
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Chronic pulmonary obstructive disease (COPD) is defined by persistent and progressive airflow limitation, and
is also associated chronic inflammation of airways and lungs. In terms of its progressive nature, prevention has
been believed as a proper way to cope with COPD. Likewise, early diagnosis and early intervention could also
be a potent measure, However, since there has been no definitive intervention to modify disease process, screen-
ing for early diagnosis of COPD remained debated, Generally, it is not recommended to screen asymptomatic
population for COPD, However, case-finding which is evaluating people at increased risk of having COPD to

make a diagnosis should be done. Therefore, a clinician should keep a low threshold for considering COPD,
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Table 1. Synthesis of emerging screening criteria proposed over the past 40 years'

e The screening programme should respond to a recognized need.

e The objectives of screening should be defined at the outset,

e There should be a defined target population,

e There should be scientific evidence of screening programme effectiveness,

e The programme should integrate education, testing, clinical services and programme management,
e There should be quality assurance, with mechanisms to minimize potential risks of screening.

e The programme should ensure informed choice, confidentiality and respect for autonomy,

e The programme should promote equity and access to screening for the entire target population,
e Programme evaluation should be planned from the outset,

e The overall benefits of screening should outweigh the harm,
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Table 2, “Could it be COPD?” questionnaire’”

1, Do you cough several times most days? Yes No
2. Do you bring up phlegm or mucus most days? Yes No
3. Do you get out of breath more easily than others your age? Yes No
4. Are you older than 40 years? Yes No
5. Are you a current smoker or an ex-smoker? Yes No

If you answered yes to three or more of these questions, ask your doctor if you might have COPD,
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COPD ZITH A| FVC CHAl FEVe CHAIZ} 7Hs3E7?
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Spiromety is required for the diagnosis of COPD. A ratio of postbronchodilator FEV; to FVC less than 0.7
is the standard of the presence of airflow limitation, Recently, FEV; is suggested as surrogate for FVC because
FVC cannot be acquired easily, causes patients discomfort, and is less reproducibility. Handheld spirometry which
is small, inexpensive and portable can measure FEV; and FEVq, rather than FVC, In this article, we briefly review
the usefulness FEV; instead of FVC for the diagnosis of COPD,
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Table 1. Summary of the studies using handheld spirometry

Positive % (95% Cl)
. Reference , .
Source Country Population  screening AUC
screened standard cut-off  Sensitivity  Specificty PPV NPV
Prebronchodilator FEV1/FEVs
Frith 237 Australia  PostBD Current <07 51 93 73 83 085
et a® spirometry smokers (87~64) (87~96) (56~85) (76~88)
2011 (FEV4/FVC or formal
<0.7) smokers
and negative
BD response
Thorn 305 Sweden  PostBD Current <07 53 90 63 85 084
et al'® spirometry smokers (42~64) (85~93) (51~74) (80~89)
2012 (FEV4/FVC or formal
<0.7) smokers
Postbronchodilator FEV4/FEVs
Sichletidis 1250 Greece PostBD Smokers <07 80 95 64 98 NR
et a” spirometry and (72~87)  (93~96) (56~72) (97~98)
2011 (FEV4/FVC non-
<07) smokers
Smokers <07 80 94 75 96 NR

only




Table 2. Interpretation of FEVi/FEVs according to patients population

Subjects without history of COPD (FEV:/FEVs <779%) Subjects with history of COPD (FEV:/FEVs <73%)

Sensitivity 72.7% 86.7%
Specificity 771% 89.72%
Positive predictive value 50% 88.0%
Negative predictive value 90% 88.5%
AUC 0,759 093

Aol gt ARG =EaAE B
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AT ATEIH= v)%at Uik, Bolw=g Holth B9k COPD 412 T3 31S i vl%dt uizte, Bolwg
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s A BAo] whe M2 T cutoff S ARSIl BS AT & 4 gltk(Table 2),
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SHY = FEVl/FEVJ} FEV/FVCE diAlshe dis 2 Fell gl A0® B, sixnt Fulg A&7
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Biomarker defines as “a characteristic (or variable) that is objectively measured and evaluated as an indicator
of normal biologic processes, pathogenic processes, or pharmacologic responses to a therapeutic intervention,”
Clinically biomarkers can be used for diagnosis, prognosis, severity assessment, staging of disease, and for mon-
itoring disease activity or clinical response to therapeutic interventions. There are several promising biomarkers
on the horizon, In the sputum, eosinophilia is a promising biomarker for COPD exacerbation and steroid
responsiveness, In the blood, promising plasma proteins include fibrinogen, CRP, IL-6 and CC-16, Additionally,
blood eosinophilia (>2% of total cell count) may be a good predictor of steroid responsiveness in acute
exacerbations, Evolving technology in gene sequencing, micro-RNA interrogation, and robust, high throughput
proteomics, coupled with large scale cohort studies in COPD will enable identification, validation and qualification

of even better biomarkers in the near future for the diagnosis, prognosis and monitoring (of therapeutics) in COPD,
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Table 1, Candidate plasmaor serum biomarkers associated with important health outcomes reported in ECLIPSE and lung health study

Biomarker Mortality Exacerbation FEV; decline
CRP Yes Yes No
MMP-9 No data Yes No data
PARC/CCL-18 Yes Yes No
MPIF-1 No Yes No
ACRP-30 No Yes Yes
IP-10 No data Yes No data
IL-6 Yes Yes No
Fibrinogen Yes Yes No
Surfactant Protein- D Yes Possibly No
CC-16 Yes No data Possibly
TNF- @ No data No data No

ACRP-30: adipocyte complement-related protein of 30 kD; CC-16: clara cell secretary protein-16; CRP: C-reactive protein; FEVy: forced
expiratory volume in 1 second; IL-6: interleukin-6; IP-10: interferon-inducible protein 10; MMP: matrix metalloproteinase; MPIF: myeloid
progenitor inhibitory factor,

Taken from Vestbo J, et al” N Engl J Med 2011;365:1184-92, & Hurst J et al°> N Engl J Med 2010;363:1128-38, & Yoon H et
al.”® Chest 2012;142:893-99
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COPD is a chronic airway disease defined with the airflow limitation in spirometry, However, recently it has
been regarded as an umbrella term containing heterogeneous clinical, radiographic, and physiological features
although pathologic findings of chronic small airway inflammation and parenchymal destruction are predominant
findings. Patients with similar level of FEV1 showed various clinical manifestations in the aspect of dyspnea,
emphysema extent, exercise capacity efc, Heterogeneous phenotypes and even endotypes of COPD have been
identified and characterized through various COPD cohort studies, Therefore, our current knowledge on COPD
can’t be discussed without mentioning cohort studies. In this review, the characteristics and their roles of some
representative cohorts recruited patients with COPD are briefly described to help to understand the results from
those cohorts including Evaluation of COPD Longitudinally to Identify Predictive Surrogate Endpoints (ECLIPSE)
study, The Genetic Epidemiology of COPD (COPDGene) study, SPIROMICS study, Korean Obstructive Lung
Disease study (KOLD), The KOrea COPD Subgroup Study Team Cohort (KOCOSS), and Asian Network of
Obstructive Lung Diseases (ANOLD) study.,

Key Words: COPD, cohort, KOLD, KOCOSS

Corresponding author: Deog Kyeom Kim, M.D., Ph.D,

Division of Pulmonary and Critical Care Medicine, Department of Internal Medicine, SMG-SNU Boramae Medical
Center, Seoul National University College of Medicine, 20, Boramae-ro 5-gil, Dongjak-gu, Seoul 07061, Korea
Tel: +82-2-870-2228, Fax: +82-2-831-2826, E-mail: kimdkmd@gmail,com

1. M2

2k Aol vl Ao Lelst Aske] S ks 48 tiEAe BT Jeke TBE eld, 29
TS Tk Ul ZSE A WAk AR W] Rike}l 5448 FA8ka, Adke] Y9l X]'Oﬂ 783
% Agol the A3} me AISE Hmat, o] Bald ARacls A% s Ajele] ol me QS
BT 4 Sl AUAY DA AR A Heh, vl o) o] dae] it 9 9 Am A9 o
ol 2ol IS Ed gk ofal] §lo] G- AIE olo|F F gl doltt

Tkl ) 4439 & & (chronic obstructive pulmonary disease, COPD)-2 THd2]¢] 7|& 954 Aslo g 93 g2l
=E2H T IAshE AEHRl 7REHE SR Ao detolnh vl st ek 7|Ee) whA] Hto]
AolslL o] Ptk Bk 277} A ek dArle) CoP7) kel el el e s

COPD2] W&l71A] 71 Algto] Huli= Al wfitol] COPD & tiats A+ Atz AT A
s T8k B Eot HI7EA] diFEe] COPD IS Ex v|molu §8S T4 R FA=oghaL
T FZZE 4 oo} ITEF= Aoz HEScHFigure 1),



Lung Health
studv

COPDGene

AF ECLIPSE

KOLD,
ANOLD, HOKK SPIROMICS

Kocoss g AIPO

KOLD: the Korean Obstructive Lung Disease Cohort Study

ANOLD: Asian Network for Obstructive Lung Disease

KOCOSS: The KOrea COPD Subgroup Study Team Cohort

ICGN: International COPD Genetics Network

COSYCONET: COPD and SYstemic consequences-COmorbidities NETwork

COPACETIC: COPD Pathology: Adressing Critical gaps, Early Treatment & diagnosis and Innovative Concepts
COPDGene :The Genetic Epidemiology of COPD

ECLIPSE: Evaluation of COPD Longitudinally to Identify Predictive Surrogate Endpoints

NETT: National Emphysema Treatment Trial

Figure 1, An example of cohorts including patients with COPD,
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Figure 2, Initial study population in ECLIPSE study (http://www eclipse-copd.com/home aspx).
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Figure 3. The structure of data handling and transfer for the COPDGene Study (http://www copdgene.org)/).
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Table 1, SPIROMICS enrollment strata'®

Non-smokers Smokers Mild/moderate COPD Severe COPD
(stratum 1) (stratum 2) (stratum 3) (stratum 4)
Smoking status <1 pack-year >20 pack-years >20 pack-years >20 pack-years
Bronchodilator status for Pre-bronchodilator Post-bronchodilator Post-bronchodilator Post-bronchodilator
assessing lung function
FEV4/FVC ratio criteria FEVi/FVC>07 FEV./FVC>07 FEV./FVC<0.7 FEV:/FVC <07
Other lung function criteria FVC>LLN FVC>LLN FEV:>50% pred. FEV:>50% pred.
Sample size N=200 (6.25%) N=900 (28.1%) N=1500 (46.9%) N=600 (18.75%)

FEV;: forced expiratory volume in 1 second; FVC: forced vital capacity; LLN: lower limit of normal,
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Table 2. Schedule of Study Measurements in SPIROMICS

V1 V2 V3 V4
Physiological Measures
Pulmonary Function Testing
Exhaled CO (eCO) X X X
Forced vital capacity X X X X
Slow vital capacity X X X X
Bronchodilation X X X X
Forced vital capacity X X X X
Slow vital capacity X X X X
Six minute walk test with continuous pulse oximetry X X X X
Anthropometric Measurements X X X X
Seated Blood Pressure X X X X
MDCT X X
Biospecimen collection
Blood
Serum (Two — RT) X X X
Plasma (One - P100) X X X
Plasma (Three — Plasma/DNA w/EDTA; one - CBC w/EDTA) X X X
Plasma (One - with citrate) X X X
RNA (One - PAX-Gene) X X
Urine X X X
Induced Sputum X
Questionnaires
Medical History X X X X
St. George’s Respiratory Questionnaire X X X X
MOT Short Form - 12 X X X X
COPD Assessment Test X X X X
Modified Medical Research Council (MRC) Dyspnea Scale X X X X
Sleep questionnaires
Berlin Questionnaire X X X X
Pittsburgh Sleep Quality Index X X X X
Veterans Specific Activity Questionnaire X X X X
Hospital Anxiety and Depression Scale (HADS) X X X X
FACIT X X X X
Questionnaire for Ease of Cough and Sputum Clearance X X X X
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Table 3. Evaluations of the Korean Obstructive Lung Disease Cohort Study patients'’

Regular follow up
Screening Enroliment Emergency
Every 3 months Every 1 year Every 3 years

Demographic data [
Body composition analysis -
Medical history o
Smoking history -
Modified MRC o
CAT -
AE assessments [
SGRQ -
BDI and BAl -
lIEF-5* -
Comorbidities " o
Physical examinations o
Spirometry (flow-volume curve) [
BDR -
Lung volume -
Diffusing capacity -
MBPT* -
Airway resistance -
Chest PA/lateral [
Volumetric CT -
Water’s view -
Six-minute walk test -
CBC, chemistry -
Urine analysis -
CRP, BNP -
Resting oxygen saturation -
ECG o
Echocardiography -
Blood samples for genetic study -

Every month
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000000002 200000

@: required; ©: optional; O: performed 3 months after enrollment, then again 1 year later; ©: performed 1 year after enroliment,
then again 3 years later,

*Only males. TCharlson's score, TPerformed if FEV;>60% predicted.

MRC: UK Medical Research Council; CAT: Chronic Obstructive Puimonary Disease Assessment Test; AE: acute exacerbation; SGRQ:
Saint George’s Respiratory Questionnaire; BDI: Beck Depression Inventory; BAI: Beck Anxiety Inventory; IEF-5: The International Index
of Erectile Function Questionnaire; BDR: bronchodilator response; MBPT: methacholine bronchial provocation test; PA: posterior-anterior;
CT: computed tomography; CBC: complete blood count; CRP: C-reactive protein; BNP: brain natriuretic peptide; ECG: electrocardiography.,
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Figure 4, Distribution of COPD patients in KOCOSS cohort according to the GOLD classification',
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Chronic obstructive pulmonary disease (COPD) is characterized by hyperinflation of lung, general atrophy of
inspiratory muscles, and presence of intrinsic positive end-expiratory pressure due to airway obstruction, resulting
in increase in respiratory threshold and workload. In these conditions, noninvasive ventilation (NIV) using positive
pressure can decrease load to respiratory muscles and respiratory workload, improve efficiency of alveolar ven-
tilation and degree of dyspnea. In spite of lack of concrete evidence, NIV potentially improves quality of life,
prolongs survival, and improves gas exchange and sleep quality. Especially, NIV is effective in patients with
arterial carbon dioxide levels greater than 55 mmHg, or nocturnal hypoventilation and arterial carbon dioxide
levels between 50 and 54 mmHg, and frequent hospitalization, Therefore, long-term home ventilation with NIV
can be considered in severe stable COPD patients with hypercapnic respiratory failure in spite of optimal medical

therapy.
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Table 1, Relative contraindications to long-term noninvasive ventilation for COPD patients

Severe comorbidity that is likely to shorten survival more than lung disease (end-stage malignancy, liver disease).
Congestive heart failure may respond favorably

Unmotivated patient

Nonadherence to oxygen or medical therapy

Cognitive impairment that interferes with patient’s ability to understand therapy

Insufficient financial resources

Insufficient caregiver resources

Unable to tolerate or fit mask, claustrophobic patient

Table 2, Monitoring noninvasive ventilation in COPD: basic aspects in a chronic setting

Patient comfort

Mask fit and leak

Hours of use

Problems with adaptation (eg, nasal congestion, dryness, gastric insufflation, conjunctival irritation, inability to sleep)
Symptoms (eg, dyspnea, fatigue, morning headache, hypersomnolence)

Gas exchange: daytime, nocturnal oximetry, blood gases measured periodically to assess PaCO2

Polysomnography if symptoms of sleep disturbance persist or nocturnal desaturation persists without clear explanation

ARG Audhet, piel 2 ST AR AR S0l 9t $AF ) ok
55 mmHg L z&%% oRzkll NIV A7171 41971718 A8k, 50914 55 mmHgd -9l AH4F 2 L/min
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Personalized medicine (PM) has received much attention in recent years after rapid developments in genomics
which had enabled scientists and medical practitioners to develop personalized diagnosis and treatment, COPD
is a complex disease with various clinical phenotypes; thus, there are likely to be drugs that are more or less
effective for patients with a particular phenotype. Until now, frequent exacerbator, emphysema, chronic bronchitis
and asthma-COPD overlap syndrome have been regarded as clinically relevant phenotypes which could be used
for personalized treatment, A large amount of biomarkers has been evaluated in COPD patients, However, there
are still no well validated biomarkers or surrogate endpoints that can be used to establish efficacy of novel drugs
for COPD. Peripheral blood eosinophil and sputum eosoinophils may be a feature of ACOS, and have been
shown to be associated with a positive response to corticosteroid treatment in patients with COPD. Recently,
there has been increasing interest in developing CT-based biomarkers which can be used for predicting response
to current and novel therapies. Combined assessment of lung volume and disease components of COPD with
CT can be valuable decision-making tools in the lung volume reduction treatment, @ l-antitrypsin deficiency
provides an example of the significance of COPD subtypes in COPD pharmacogenetics. Molecular phenotyping
of COPD through ‘omics’ data is likely to lead to an even more personalized pharmacological treatment of in-
dividual patients with COPD. An integrated approach will be critical for the development of genetic profiles
based on the complex molecular mechanisms underlying treatment responses to eventually deliver truly precise

and personalized medicine,
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OE3ERs AL onjEh} wkAdu| )4 Ak chronic obstructive pulmonary disease, COPD)L- ©rl Zgto] ol g}
kel A, e, 715 58S vERE B3 (complex)ol™ o] @&l (heterogeenoues) Agko|ct, HEgt
ok Azl e BA] Wgol ok Hestel, ol ST 4 sl AT 2 vlolovAE AdaRs Aol
o)

AF3E FAole), B MM COPD $Atold EYEa Qe wEx|g ek el Aels| B} s}
2. COPD z|& 2ko| B3} (Paradigm Evolution of COPD Treatment)

oF 201 Z7EA] COPD EAfolAl= 5 o9ol= 583t x|mHo] gl Ago 2 ZHdrt. o|2fst COPDe
gk Bl Bl g SE3kaL, COPD Awel thgh ARS|A IAIE 3 2 COPD $ka} 2|54 &d-& fl8iA] Global
Initiative for Chronic Obstructive Pulmonary Disease (GOLD)7} 199813l A %o] 200110 4322 COPD A3
2 WEEYTE A HA GOLD AR A= COPD §]-?<]-°/] A 2E 93} post-bronchodilator forced expiratory volume
in 1 send (FEV)2 71502 8 COPD F5w0] 0 ob A& ARSI, Teih ol coPD FEV, shtz
gE 2 Q= Bakdoln O]QQO] Aoz 7HLdo] da] wolg el 2011 GOLD A NREE f22
COPD BHE Bk WS Ak 20119 AelAE FEV, o] ofjeh Fe] o} WA, sEwe
Z2HmMRC), COPD Assessment TEST (CAT) A% A4E E33l 321 37} AAE 7Hle = 3 k& Xg¥HS
Arat,

3. COPD Y4 B3 7|8t gt=2| 2 (Clinical Phenotype-based Personalized Treatment in Stable
COPD)

R A ﬁfﬂaé(phenotype)% 3% (genotype) 7 HlulE]o] FHEA7F FH2Q1 HRE o]83to], AE, 24

2 AH o] Tl A} B B A2s 7152 AL Wit copD A TEF-L COPD A ATAE| o4
COPD $Ajol|A eld oz on 9= AaxjSEA, o3} X8 vhs dH 23 &5 = Aphe}l dvd ohel =
S4e] Bgow Helsn ¥, vk G, ek, o34t AES ol88 COPD EARSo| Aot
AA7HA gejd COPD #HF Y i AHE UA & Aol dA7EA] ArE vefgt o 2lE Sl
HkHE o}3l SxH(frequent exacerbator), ¥7]%(emphysema), YHAJ7]3A]A(chronic bronchitis)®} Asthma-COPD
overlap syndrome (ACOS)¢] COPD Et&elae] &85 & o= o BdF o2 AA=n Yt

1) Bt= 23} 2Hxk(frequent exacerbators)

COPD ¢}3H(exacerbation)= €Y 3K day-to-day variation)E FolAe 557] $49] stz Qls) FefFe] W3}
£ x¥8= 54 Wskacute event) 2 Aolglt}, COPD ofsli= kAt 4te] A ofs) H7|5 7244 371 ¢ AFEE
Z7bE ehstol, COPD 13} olite] 2] Fa3 BiEolt), COPD Slohe B49) Tl o Rl v
WSt} COPD ofsks dl&d & = o] I AFE FollA] ol WHo] 7MY Fa3st Zlo = dejA Jlor,
1o 23] ool FE55 o)ite] elalE A= COPD FHALE frequent exacerbator® A oJgty. COPD 3kale] olslE
aMle] g3} = °k1ﬂE~ A& 7138R1 84 (long-acting bronchodilators), &% 22H 2] =(inhaled cortico-
steroid, ICS), phosphodiesterase TV (PDE-TV) A4, N34 (acetyleysteine, carbocysteine)?} Jqtt, =gk S,

Z2dA PEE, SEAT Amst 2o ndEAEs} o8t WAl w80l E £ Yot Fixed-dose
ICS/long acting 3, agonist (LABA) E&Al= 1130 23] o]ite] o}3l= 73640}—— FEV,0] d&x]2] 60% 1|ekel
StellM FH ek wgk A717Ee] e macrolide F047F COPD ¢t} RIE=E B2 4= Qlovt, A Wiidte]



The 292 5 A

2) H|7|1Z(emphysema)

#7128 29478 (terminal bronchiole) ©]3He] &7]dairspace)o] FE He] wpxjz ol Qpdos s
e Rk, CoPDel 59l W Z1 AR 271 R Z1A D Al stk £l
o] BhshH, gkate] w2t HA 71HA G A71F] HEL vedeith. A2 FRANEEEE A (computed to-
mography, CT) 7|&¢] WO 2 o]& B3l COPD 3zl #7|F A=E sty 288 w75 & 5 it A7IF
o] A8k COPD 3hale] A9 18z ¢k copPD Al HjF] W2 #H7)% 7hAs) o AFES Hol= Aow
IelA ol w3k H71E $AE CoPD EdY Aol 71#A| $AE coPD BEFHY Aol njsl 719X
FgAlet FY 2elzol=xo] thet A& ukgo] FA| Yok, Ar)Fo R <18 ARl Aatz s Fle) )
Hnyperinflation)o] WASIA| ek, olefat dlo] FF At FEVIET $i4te] 3FEE Sl &5 S
O 2o dFAS Kol I;‘{_IG‘ JNBASAA = N BATS AL Bl ol g}l He2S 2aAA T Heek
(inspiratory capacity)& SFHAIZI 2 ZH COPD 3ale] &5 588 AXAZITH . #)7]%0] A8k COPD jolrl=

Tjﬂ%ﬁ,%ﬁ\_@(lung volume reduction surgery)©] A== 4= JF=U, National Emphysema Treatment Trial (NETT)
AT Ay} vre 2% TS 7 A48 #7135 (upper lobe-predominant emphysema) $HAFEM T H-8-2=

o] £ o) A% FPVIL RS 2 Tk CoPD Sel s1ES) FEER ok
RE P sfeleh Rol G A= ge] AR gl W Fashi Hgick

3) 2k 7| &A|Y(chronic bronchitis)

T 71EAGe 2d &0z 3RY ol 71 E Ago] A&l Aoz AojuEn”, vk r|EAde ol
P &%, o3k HlEs) AMFES T Ao deA o PDEIV A9 roflumilaste A COPD
e oz @ AT BAM0R FOIF okt o Fab fRlon, B SRRl Sk %
COPD 3AjojMut o}al2 §-ol8H] F=t)’. o]z <13 roflumilasts A W3 71#@A| o] TukE 232 COPD
Aol F2lo] Ho] ARE-H L 3lth. RoflumilastZ} 7Y 7]18A| Goll 3442 7|1H 0 2= 7% AJu|AlEe] cystic
fibrosis transmembrane conductance regulator (CFTR)-S E443p71 d3o] & Aoz ofAR|x oIt} w3k copPD
ot} oS 93 FYAR ARE-EE macrolides &t 2HE- 9loll SFFE QI HY FAE AV E A2
E3) v 713l =8o] = 4 9lom? Hol 834191 acetyleysteine, carbocysteine TESF COPD 3kxle] o=
92 5 Qe Aos HuHm glo] vk 7|BAES Bl CoPD &AM AMgE S ok

4) ACOS
COPD9} 2] AlA A dee 71 &t ¢log AR FAjox= COPDE} H2Al& BF Zhal 9}\0] 7o)
ole$ 97} 9t} olzjat COPD dhale] oF 15~20% A== BE|a 9lom® ACOS $AR= COPD T 3hajd|

vjal] ake] o] ymim obs) Wlwrl B Ao deiA . HT GOLDSF GINA A3 el ACOSOH il
A2 coPDe] E4E B UEhlE= A& ZIRARN 7 H9-5 ACOSR Aolskal ok, e @At
Z] ACOSe] A9 ZIgk 7)50] A7 Eo] glA] ¢S Aefoltt. ACOS FAh= thiEe] COPD Y 4] Qa7
Alel= o] ol2gh Skt o] kARl tefir= 277} 7H 9= Aol ACOS A= COPD W= 3kxbo}
ulaste] Wol B g SA 7 B, (05 whgo] B Zlow wasm g dvtAow Acoseie] 7w
=& 23} FAFsle] ICS/LABA HEAE7F AAEH, 7]-14—1]@}%}7«%] = Eoj= lgjjo} 3eF’ a8y A7k
T ZHRo|E Fol2 ACOS SAtellA] H|7Ts Aetet ofst WIeg Y= 5 gleAlol tisire ob4 27171 glo]
olell tjgt F7} A7t sl

oy nR



4. Hjo|20}7 7|8t at= x| & (Biomarker Guided Personalized Treatment in Stable COPD)

1) e L= SN Hl0| 201

v|= B 7Y (National Institute of Health, NIH)oll w2, ulo] onpAg <A22Ql AEshd 74, Ay 1)
3%, 8o AsHel e ko] WS Ao R At e 4 e Afeka Zejstal ot
FEV2 COPD 40| 558 Wt o558 oS8 F gl 583 A4 ulo|enpAol AR kA %] =
7yl el&she tlelle AL itk COPD $atollx o] Bk A58 ffelxie= oAl ¥h8-5 I5d + e vRlE
Z] wo| oml7] sfro] WHolch, AF7EA] COPD vlo|QwiA /N ¥l A5-g 913t Be 75| TP
oA A Al ARE 5 Sl wholenbAE ANeE AAolnh FrEAHE e A 4} factional exhaled
nitric oxide (FeNO)&= A 7|% d5S UERE vlo| AR Wo] AF-EQlth. COPD A5 tido = st
ofe] oA = At o S = FY 2HRo|= AR W) do] o] RIEITF FeNOE
Aol FY 2H2ol= A8 WS 2 o3} YFL dlEe S Y AEE AR F 9. 2@y copDelE
FeNO9| $-87d0] HolAi=tl, o= Fdo] 7|% H57 WA FeNO ol JF2 = & sl7] mjolc)”, H2
COPD °}5}2 47h4] B (AITEA, vhol2lA, 3249 pauci-inflammatory) © 2 H-5F7F AAHAL Ik, &
2] ti2 VATl EH Sae wE AR Hal 2EReE FoE B AF B 5% COPD
olgl @xlollA BEagh 2H ol ol Qg RAES 2 £ g Husldty. 3 b drelie
AlitA COPD ¢fsle] nlo] @rA R procalcitonin®}t C-reactive proteing ©]-&3le] 243l A AFE-S =Y
F s Hushel .

il
.
oo

(]

2) CT H}o| 2013

HZ CT e 2 G ATA 7€ WHo R COPD $tollx e H71% Awel 7w £72 Agaon
Jrrek ¢ QA =Hdeh H2 CT AHE ARES o]83 COPD 419 BAE Eiol AW WyS Prjst 5
ol Fglom, wal Ajee x|ael] that vhs-S &3 5 gl CT A|Holl thek A7} Bo| o] Folxitt. CrelA
S 71z FA} 71BAGGA vk Aol o, H7]Ee] gk COPD A= ICS/LABA W9 2|59
ek whgo] E2) RS Bkttt wak §719} 571419 F7)E Y irtrapping) BES}F H71E FE7} COPD
Bl 7|8A] A Fo] F 22 9k HEld dvte] P82 Hol FITH, w3k CIE o] 8ate] HA| A8}
794 (obar lung volume)S ZA5le] F182 Z4% A8 43 A 0|83 5 o

3) Genetic biomarker
COPD "y} Zgialgolx] 72 Qlefnt oluz} 312 Qelo] T3 Foditt, AA7EA] vhds|deha}
FAE ATAdo] FolE thEZQ] G447 4l Mol COPD $HAte] 1~2%E AFA|Sh= AAT XA SERPINI) ©)

S5 A5 o7t 2 4 Atk COPD gt oHe-f-7d8H(pharmacogenetic) 177} A5 T3 ==, HE
WA FRIA ] 8A] F-AAR] ADRB2 ol 7|1 HAEA vk st A2 AHkE 7 it Ba
HJ} 7. H2 & AFolA = corticotropin-releasing hormone receptor-1 (CRHRNO] E2H|Zo|= X & wHey
Aol oS Huslglon” thE AFlA= EPHXI, SERPINEZ 43RV 0] 713|844 uksa dAztado]
9le-g BHaalgith!, A A 714D EAo] COPD 34| A7kl w4l gl o1& F8) coPD $xke]
N2e A8 T 24 UFela &2 93 539 e 793 5 e Aow e,




5. 28

COPD F4 A2 $13 Thbh obAlsh A|sie] AHEHT Qlovt e COPD #A5elA] vt A|galolct,

ol HIst COPD kel HRYE Wdah Rk RE ol ALY ARE A8 RolE L SIS

A5 gege] AL Qlor], 8o 5P FUSHROE A2 Wk oS vhol2.

L2 B8 4 912 oS HokER SIKk, B COPD B9l AR BAE T% AV AR A2

dolorlAAE S84 AEHE sk Flo] BiHoleh, F COPDe] WM % okl AR whg) Qe 394,
8737 Aol UE A 24o] coPD $4 BEY A Aol £eg £ o slgjEch
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Background: Depletion of endogenous antioxidants and chronic oxidant burden play a key role in the patho-
genesis of chronic obstructive pulmonary disease (COPD). Dietary antioxidants have been suggested to have
protective role against COPD, The prospective study was conducted to evaluate the effect of dietary antioxidants
on the COPD risk and lung function in Korean,

Methods: The data were collected from the community-based Korean Genome Epidemiology Study (KoGES)
Cohort, To diagnose the COPD, forced expiratory volume (FEV;) and forced vital capacity (FVC) was measured
by spirometry. The dietary intake of antioxidant vitamins was estimated from validated food-frequency
questionnaire, Multiple logistic regression was examined to evaluate the OR after adjusted for age, sex, marital
status, income, history of asthma, history of tuberculosis, and smoking,

Results: The risk of COPD decreased with increase in the dietary vitamin C intake (ORoivs,05=0.60, Pyena=0.03)
and vitamin E (ORgivs.05=0.50, Puena=0.05); predominantly, in men (OR=0.61, Pyena=0.01 for vitamin C; OR=0.54,
Prena=0.05 for vitamin E). The combined effect of smoking and dietary antioxidant vitamins C or E intake on
COPD risk among men were observed.

Conclusions: Our results suggest the independent beneficial effect of antioxidants, particularly vitamins C and
E, and the combined effect of smoking and antioxidant vitamins on the risk of COPD and the lung function
in men,

Key Words: Chronic Obstructive Pulmonary Disease (COPD), Antioxidant vitamins intake, Smoking, Lung function,
The combined effect of smoking and antioxidant vitamins
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Table 1, The effect of general characteristics and lifestyle factors on the risk of COPD

COPD (n=325) At risk (n=6,781) C OR (95% Cl) Adj OR (95% CI)*
Age 56 7+£9.02 51,0+8.45
40~44 2 (16.0) 1,966 (29.0) Ref Ref
45~49 6 (11.1) 1,548 (22.8) 0.88 (0.57~1.35) 0.79 (051~1293)
50~54 2 (9.90) 898 (13.2) 1.36 (0.87~2.13) 125 (0.78~2.01)
55~59 1 (15.7) 872 (12.9) 229 (154~3239) 238 (1.53~3.70)
60~64 72 (22.2) 815 (12.0) 357 (247~515) 401 (259~6.21)
65~69 82 (25.2) 682 (10.1) 503 (351~7.21) 5,08 (3.22~8.03)
Ptrend<o.o\1
Sex
Male 255 (78.5) 3,098 (44.0) Ref Ref
Female 70 (21.5) 3,683 (54.3) 022 (0.17~0.28) 0.35 (0.21~0.57)
Job
House keeper 0 (9.30) 1,966 (29.5) 0.35 (0.19~0.65) 0.77 (0.36~1.62)
Office worker 13 (4,00) 336 (5.00) Ref Ref
Farmer 136 (42.1) 1,632 (24 1) 207 (1.20~357) 098 (0.52~1.84)
Private business 2 (13.0) 1 O4O (15.4) 096 (0.52~1.75) 097 (052~181)
Sales work 0 (0.00) 6 (1.40) - -
Blue-color job 13 (4.00) 390 (5.80) 0.78 (0.37~1.67) 1.06 (0.48~234)
Professional 6 (5.00) 295 (4.40) 1.30 (0.63~2.68) 119 (0.56~251)
Others 3 (22.6) 976 (14 .4) 184 (1.04~3.25) 116 (0.63~2.13)
Education
Elementary 122 (37.8) 2,049 (30.9) Ref Ref
Middle school 66 (20.4) 1,497 (22.2) 0.73 (0.54~0.99) 095 (0.67~1.36)
High school 95 (29.4) 2,185 (32.4) 0.72 (0.54~0.94) 095 (0.66~1.36)
More than college 40 (12.4) 1,022 (15.1) 064 (045~092) 0.71 (0.45~114)
Ptrend:O.27
Marriage status
Couple 287 (88.3) 6,138 (90.5) Ref Ref
Single 38 (11.7) 643 (9.50) 1.28 (0.90~1.82) 143 (0.96~213)
Type of house
Single house 207 (63.9) 3,407 (50.3) Ref Ref
Apartment 63 (19.4) 2,105 (31.1) 0.48 (0.36~0.63) 077 (053~1.12)
Multiplex housing 48 (14.8) 1 176 (17.4) 0.66 (0.48~0.90) 093 (0.63~1.37)
Others 6 (1.90) 7 (1.30) 1,14 (0.49~265) 129 (0.53~3.18)
Income (USD)
<500 81 (25.2) 1,082 (16.2) Ref Ref
500~999 62 (19.3) 989 (14.8) 0.86 (0.62~1.21) 0.88 (0.61~1.28)
1,000~1,499 54 (16.8) 1,047 (15.6) 0.70 (0.50~1.00) 0.90 (0.60~1.34)
1,500~1,999 40 (12.4) 970 (14.5) 0.56 (0.38~0.82) 0.87 (0.55~1.38)
2,000~2,999 44 (13.7) 1,314 (19.6) 0.45 (0.31~0.65) 0.83 (0.52~1.39)
>3,000 4 (12.7) 1,292 (19.3) 0.42 (0.29~0.62) 0.81 (0.49~134)
Piend=0.10
Self-healthiness
Very bad 13 (4.00) 222 (3.30) Ref Ref
Bad 90 (27.8) 1,936 (28.6) 0.78 (0.44~140) 0.81 (0.43~1.49)
Normal 114 (35.2) 2,472 (36.5) 0.77 (0.44~137) 0.85 (0.46~158)
Good 102 (31.5) 2,036 (30.1) 0.84 (0.47~1.49) 091 (049~171)
Very good 5 (1.50) 100 (1.50) 0.84 (0.29~2.39) 0.85 (0.28~255)
Ptrend:O.56
Physicians-reported  Comorbidity (yes)
Asthma 11 (3.40) 103 (1.50) 242 (128~458) 3.68 (1.84~7.38)
Chronic respiratory 5 (1.60) 36 (0.50) 324 (125~838) 138 (0.50~3.82)
Tuberculosis 27 (8.40) 314 (4.60) 1,95 (1.29~2.94) 184 (1.18~287)




Table 1. Continued

COPD (n=325) At risk (n=6,781) C OR (95% Cl) Adj OR (95% CI)*
Cigarette smoking
Never 87 (26.9) 4,145 (61.6) Ref Ref
Former 82 (25.3) 1,045 (15.5) 398 (2.92~541) 220 (1.45~335)
Current 155 (47.8) 1,540 (22.9) 522 (3.99~6.83) 3.35 (228~492)
Ptrend<o.01
Alcohol drinking
Never 101 (31.2) 3,168 (46.9) Ref Ref
Former 29 (9.00) 372 (5.50) 0.51 (0.40~0.66) 111 (0.82~152)
Current 194 (59.9) 3,219 (47 .6) 132 (0.88~198) 1,06 (0.68~1.64)
Ptrend:O.52
Exercise (yes) 82 (25.3) 2,005 (29.6) 0.80 (0.62~1.03) 094 (0.71~124)
BMI
<25 219 (67.4) 3,738 (65.1) Ref Ref
=25 106 (32.6) 3,043 (449 058 (0.46~0.74) 0.71 (0.55~091)
Ptrend:O.01

C OR: crude odds ratio; Adj OR: adjusted odds ratio; BMI: body mass index; USD: United States Dollar,
*Odds ratio adjusted for age, gender, marriage status, BMI, energy, history of asthma and tuberculosis, and cigarette smoking.
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Table 2, The association between daily dietary nutrients intake and COPD risk among men and women

Odds ratio
Pfor trend
Q2 Q3 Q4 Q5
Men

Energy-source nutrients
Energy (Kcal) 0.73 (0.45~118) 1.06 (0.68~1.65) 1,06 (0.65~159) 091 (0.58~1.43) 077
Protein (g) 0.87 (053~144) 0.96 (0.55~1.66) 101 (053~1.93) 0.66 (0.30~1.42) 0.45
Fat (g) 098 (0.60~161) 118 (0.72~1.96) 0.80 (0.45~1 40) 0.70 (0.37~1.35) 0.19
Carbohydrate (g) 118 (0.72~195) 094 (051~176) 1.00 (0.46~215) 080 (0.31~2.03) 053
Fiber (g) 1,06 (0.68~1.64) 0.89 (0.56~1.42) 0.97 (0.60~1.60) 0.80 (0.47~1.35) 0.37

Antioxidant vitamins
Vitamin A (RE) 131 (0.84~2.03) 108 (0.68~1.72) 0.88 (0.563~1.44) 099 (0.61~162) 0.40
Retinol ( 1£q) 0.81 (0.563~122) 0.94 (0.61~1.46) 0.79 (0.50~1.25) 046 (028~0.78) 0.01
Carotene (1Q) 1,02 (0.66~158) 0.98 (0.63~1.54) 0.83 (0.52~133) 092 (0.58~1.45) 048
Vitamin C (mg) 0.83 (0.56~123) 0.68 (0.45~1.04) 0.56 (0.36~0.89) 0.61 (0.37~1.01) 0.01
Folate (ug) 082 (063~127) 0.83 (0.563~1.30) 0.86 (0.54~137) 0.58 (0.34~097) 0.09
Vitamin E (mg) 0.89 (0.58~1.38) 053 (0.32~0.87) 0.78 (0.46~1.31) 054 (0.31~098) 0.06

Women

Energy-source nutrients
Energy (Kcal) 0.79 (0.41~154) 0.86 (0.41~181) 092 (0.43~199) 143 (0.67~3.05) 0.51
Protein (g) 0.71 (0.33~1.49) 099 (0.41~237) 084 (027~257) 090 (023~3.49) 092
Fat (g) 052 (0.23~114) 1.05 (0.50~223) 113 (0.46~2.77) 1.07 (0.36~3.20) 065
Carbohydrate (g) 042 (0.18~101) 097 (0.38~252) 0.67 (0.17~263) 115 (0.22~6.,09) 0.99
Fiber (g) 072 (0.32~161) 105 (047~234) 147 (067~323) 142 (0.57~356) 0.21

Antioxidant vitamins
Vitamin A (RE) 0.76 (0.34~168) 122 (057~262) 112 (051~2.48) 156 (0.71~343) 020
Retinol ( #£q) 054 (0.22~129) 129 (0.64~259) 104 (050~2.18) 097 (0.39~222) 0.73
Carotene ( Q) 053 (0.23~124) 0.87 (0.40~188) 112 (054~233) 116 (0.565~247) 0.36
Vitamin C (mg) 052 (022~123) 115 (057~234) 090 (0.41~196) 0.78 (0.33~1.85) 092
Folate ( Q) 0.78 (0.36~1.70) 0.67 (0.28~161) 193 (0.92~405) 138 (0.57~331) 014
Vitamin E (mg) 0.82 (0.40~167) 0.94 (0.42~2.09) 0.92 (0.39~220) 0.43 (0.14~1.38) 0.37

Q1 is taken as reference; Odds ratio adjusted for age, gender, marriage status, BMI, energy, history of asthma and tuberculosis, and

cigarette smoking.
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Table 3. Interaction between smoking and antioxidant vitamins C and E intake on the COPD risk among men

COPD cases Subjects at risk Odds ratio
Highest Lowest Highest Lowest Highest Lowest

Vitamin C

Non-current smoker 59 47 1,082 475 Reference 142 (0.90~224)

Current smoker 78 71 835 445 254 (151~426) 296 (1.88~467)

Pimeracﬂonzo.43

Vitamin E

Non-current smoker 54 52 1,050 507 Reference 154 (094~252)

Current smoker 87 62 862 408 3.14 (187~525) 298 (1.78~497)

Pimeracﬂon:O,1 1

Odds ratio adjusted for age, marriage status, BMI, energy, history of asthma, and tuberculosis,
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