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Proportional classificiations of COPD phenotypes.
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Table 1, Study population distribution across phenotype category

COPD No COPD Total

Asthma Chronic bronchitis Emphysema 6 1 7
No emphysema 15 13 28

No chronic bronchitis Emphysema 9 2 11

No emphysema 23 40 63

No asthma Chronic bronchitis Emphysema 6 0 6
No emphysema 2 17 19

No chronic bronchitis Emphysema 10 8 18

No emphysema 25 292 317

Total 96 373 469

COPD: chronic obstructive pulmonary disease (defined as post-bronchodilator FEV/FVC<0.7),

Chronic
bronchitis

— Emphysema

| No defined
phenotype

Asthma

Figure 1, Proportional Venn diagram presenting the differ-
ent phenotypes within the Wellington Respiratory Survey
study population, The large black rectangle represents
the full study group. The clear circles within each col-
oured area represent the proportion of subjects with
COPD (post-bronchodilator forced expiratory volume in 1
s/forced vital capacity (FEV:/FVC) <0.7). The isolated
clear circle represents subjects with COPD who did not
have an additional defined phenotype of asthma, chronic
bronchitis or emphysema,
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FURTHER READINGS

Temporal clustering of exacerbations in chronic ob-

portional Venn diagramg AIQFs}3Ac),

—

structive pulmonary disease.

Hurst JR, Donaldson GC, Quint JK, Goldring JJ, Baghai-
Ravary R, Wedzicha JA. Am J Respir Crit Care Med 2009;
179:309-74.
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Decline in NRF2-regulated antioxidants in chronic ob-
structive pulmonary disease lungs due to loss of its pos-
itive regulator, DJ-1.

Malhotra D, Thimmulappa R, Navas-Acien A, Sandford
A, Elliott M, Singh A, et al. Am J Respir Crit Care Med
2008;178:592-604.

&) 2]} oxidative stresst= COPD2] BHA7] Aol 2l
ojx] FQ3F 95k 3t} Nuclear factor erythroid 2-re-
lated factor 2 (NRF2)+ redox-sensitive transcription fac-
tor24 antioxidant defense system=r ZH3IC}h AE U
o] 9+ NRF2+ inhibitor¢] Kelch-like ECH-associated
protein 1 (KEAP1)} Z3}=Eo] Qlt}, DJ-1-& NRF29] sta-
bilizer2A] NRF29] F348 ZHAZIC}, o] gde] e
COPD 3kx}e] # ZZ|o|A COPDY] F=%,
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oxidative

o] Q%ltt NRF2-dependent antioxidants, DJ-1-2
COPD?| TS558t &9 JadAE AT
Ao 2 COPDoA+= NRF2 antioxidant defence
pathway”} 7+A4Eo] gl o|ZA-& NRF29] stabilizerdl
DJ-1¢] 7+ wlio|th(Figure 2), NRF2&= COPD2] ¥HAY
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peroxide dismutases, glutathione peroxidase, gluta-
thione reductase, catalase, heme oxygenase-1 5-°] L,
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Figure 2, Schematic show-
ing working model for DJ-
1-mediated regulation of
the NRF2 pathway, ARE:

Induction of Nrf2
dependentantioxidants

No induction of Nrf2
dependentantioxidants

antioxidant response ele-
ment; ROS: reactive oxy-

gen species,
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Circulating fibronectin to C-reactive protein ratio and
mortality: a biomarker in COPD?
Man SF, Xing L, Connett JE, Anthonisen NR, Wise RA,
Tashkin DP, et al, Eur Respir J 2008;32:1451-7.
COPDelX] #H 9] &3S FrAlet7] $lsixle inflam-
matory process2} repair process Alo]e] T&o| S35}
2} COPDE systemic diseaseZA1 2] F84J0] ZZ2=aL
3L, AFE A biomarkerE WA= ==o] S}
3kl It} Systemic inflammatory pathway2] =83} bio-

marker= C-reactive protein (CRP)©]1, wound repair

12 1
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Estimated adjusted hazard function
»
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Figure 3. Fitted adjusted mortality curve evaluating the re-
lationship between the fibronectin (F) to C-reactive protein
(CRP) ratio and the hazard function for all-cause mortality.
The hazard function was generated using a Cox propor-
tional hazards model in which the relationship between
the F/CRP ratio (as a continuous variable) and all-cause
mortality was evaluated, adjusted for various covariates,
The fitted curve is presented, with both log and natural
values of F/CRP. The arrow indicates a potential thresh-
old at a natural F/CRP value of ~150, beyond which
point the hazard function does not change significantly,
Hazard ratios can be calculated from this graph by de-
termining the hazard function at a particular value of
F/CRP (eg., 2.7: ) and dividing it by the hazard func-
tion of the reference F/CRP value (e.g., 148: - - - -). In
this example, the hazard ratio would be 3,

4

pathway 2] 583} biomarkers= fibronectin®]c}, o] -
o] BAL& CRP¢} fibronection®] COPDE] oJ&E o=gt
4= Q)= biomarker7} 2 ¢ JEAS Feldhk= Aot}

W] Lung Health Studyoﬂ Zadgl 5,887 A
2= o g gt 0]5L mild-to-moderate COPD
SRS o|tHFEV/FVC<0.70, 55%<FEV,<90%). °|&
2 4,787v0] CRP, fibronection 73AFS E5 A|gHIQkaT,
A #Z7)7H] mediang 7.5%d0|Jt}. Fibronectin lev-
el all-cause mortality9} 52 JAAAE B o} F
o) gIATHp=0.055). CRP level all-cause mortality
o} frofet ko] AHAAE HATHp=0.004). Repaire}
inflammation®] #3-& 37}517] 9ske] fibronectin/CRP
ratioS T8FA3L, all-cause mortality$}e] IS FA]
143}, Fibronectin/CRP ratio®} all-cause mortality A}0]
o= L-shapeo] <A¥Hde] At AME 9=+ fi-
bronectin/CRP ratioZ} 1489l T=&st wj7}A] A& 746}
AL, o] 2] o]Fell= W} §lTHFigure 3).

HE2 0 2 fibronectin/CRP ratioZ} COPDE] all-cause
mortality®} #&AJo] i}, T2y, thE biomarker2}
= o) BRNE Lshaped ehhgich

o] AallA], fibronectin?} CRP= 3HH SA At w)
ﬂ-/ﬂ fibronectin/CRP ratio®] A& Aol gt o] & &

a1, mortality2}he] A1 AL & O At E8

@' Ao 2 A7y 18]al, fibronectin, CRP 25 lung
specific markers7} o} 7] wjio|] PAolx] 243 Az}
7k 3141 COPD 39| S 3] Whelshe AUAE 2
3R] g}, EESF mild-to-moderate COPDE- T2 oF
Aeol7] wizell severe COPDE 237} 5+ 9IS AL
2 79 afdx B8t o] AT 71 Al
F= €8], COPD7} systemic diseaseZA] inflammation
#} wound repair®] THolehE M2 BHS AAISH o
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FURTHER READINGS
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Serum amyloid a is a biomarker of acute exacerbations
of chronic obstructive pulmonary disease.

Bozinovski S, Hutchinson A, Thompson M, Macgregor
L, Black J, Giannakis E, et al. Am J Respir Crit Care
Med 2008;177:269-78.

Use of B-type natriuretic peptide in the risk stratification
of acute exacerbation of COPD.

Stolz D, Breidthardt T, Christ-crain M, Bingisser R, Mied-
inger D, Leuppi J, et al. Chest 2008;133:1088-94.



Tuberculosis and Respiratory Diseases Vol, 67, No. 1, Jul, 2009

Evaluation of serum CC-16 as a biomarker for COPD in
the ECLIPSE cohort,

Lomas DA, Silverman EK, Edwards LD, Miller BE, Cox-
son HO, Tal-Singer R, et al, Thorax 2008;63:1058-63,

XN =

Effect of carbocisteine on acute exacerbation of chronic
obstructive pulmonary disease (PEACE study): a rando-
mized placebo-controlled study.
Zheng JP, Kang J, Huang SG, Chen P, Yao WZ, Yang
L, et al, Lancet 2008;371:2013-8,

o] ¢ 542 4T, Fst 2= 7] muco-
lytics€l carbocisteine©] COPDE] A 213l= 7H4AZ
& QA Wl Aol

Multicenter, randomized, double-blind, placebo-con-
trolled, parallel-group study®]t}, Postbronchodilator
FEVY/FVC< 0.7, 25%<FEV, < 79%, 40~ 80Al], = 2d
53} 28] o} 4IRS AP BAE oz 39
o} F=9] 2271 WellA] 70978¢] FEERUAL, carbocis-
teinest0| 3539, placebo™S 354™o]UT}. Primary end-
pointe= 1137} exacerbation rate©|t}, etsl= vt 2ol
efetsltt. &, Aol 28 o 7 7HA] ol FHE
it ofsh, Ade] w4 571 A" & S7bel i
T & 79} g 7HA] o) de] RS e,
4, AYe S7hel Ue 9= 3t Carbocisteine>
BFF 1,500 mg (2%250 mg, 3 33)& Fofsllat, &8
7 B AEA 718, FUsERolE S 2
COPDS] Uik |57} 25 &=k

Carbocisteines |4 placebo¥} H| w3t uf, A7t 3}
2 ofste] 7b froleHl AAEHJATHL01 vs. 1.35,
risk ratio 0.75, p=0.004). SGRQ scoreX carbocisteines
ol 7N EATHotal score —4.06 units, symptom
score — 11,34 units, activity score — 3,33 units), 18|31l
o] A¥= COPD 5%, ¥4, FUH Zol=9f AR}
= A¥Adol itk

AEZA O Z carbocisteine- COPD 2}3}2] ofito]| 71X
2|5 ol
H|E 3714 7%= S84 &AW mucolytics:
COPD $krfold et vlj&S oleHA| &f7] fleix d
BoF AREE o] gt} gk o] oFA9] cysteine residuesi=
ghaksl @37t 9l7] wEell COPDE] o8ls 7AaAl7|E

[ ) A=%
AL

EHogE ARRS 4 Qlnt. o]Zlel thgh o2 AR
o] IAAME Al YrRle] FA] ehgkom, titi Gl
BRONCUS &ollA= N-acetyl-cysteine®] placeboe]] H]
A ICSE A831A] &= BAJollA] exacerbationd 74
AIAAE primary outcome®] P ITl . PEACE ¢
carbocisteineg ARE8FA 3L, exacerbation®] primary out-
come®| e}, Y 1,500 mg carbocisteineg Fgk ol
Al 197 Ht exacerbation rateZ} 1.353]9A 1.013]2
OF 24.5% A3H9E), SAR B 7] alel Fojg
o] It} Exacerbation®] €%lel thefr AHrr} glrk= A
o]t} Carbocisteine®] oJ™ 72| exacerbationS ot
sk Aol A B2k Slolok & Solch. whi}
A2, exacerbationg oHElR= a3to] 7| Al tisl A
o] g3t} 5, AH wiES &olakA siA <A, ol H
ksl a3 wElAle] digk Fr7p 298 Aotk 1
Holl= B3l o] A7 71E] oHE 7HAAL vl &
FIA o)1 QFA3A exacerbationS =Y A= A=
$ AZPHL ANk Aol o]} ek 47k

A 4-year trial of tiotropium in in chronic obstructive pul-
monary disease,
Tashkin DP, Celli B, Senn S, Burkhart D, Kesten S,
Menjoge S, et al. N Engl J Med 2008;359:1543-54.
o] ¢3qto] EA-L tiotropium®] COPD 2k2}-2] FEV,2]
rate of dedlineg A F Q=AIE F7ksk= Zlolt),
Moderate-to-very severe COPD #Al5 tho = gk
4-year, randomized, double-blind, placebo-controlled,
parallel-group $37-°]t}, Primary endpointe 7134|183
A T A ag]al Fo T A7 mean FEV,9] rate of
declineo|t}. 377l 4877 WolM 599378S tdo=
431, tiotropiumar-©] 2,986™, placeboTo] 3,006 9]
ottt wld 13] tiotropium 18 rgo] Fo= L, &9
ZUAIE AlQfet BE 557] oFAle] Fofrt 31-8-H 3
71 BA A Fo [} 5] T mean FEV,9] rate of
decline-2 tiotropiumst-¥} placebo Atelol] z}o]7}F 1A
SO 1FA A Fo A 30+1 vs. 301 ml/yr, p=0.95,
TNBASAA Fo] T 40+1 vs, 42+1 mLlyr, p=0.21),
Placebord} H|w3|A, tiotropiumsr-ollA 7]13A|83kA|
Fo] 27} £ T mean FEV;, mean FVCE] {28k 714
o] A}, B3 tiotropiumsr-ollA SGRQ score”| 741 E]
Az, ofsle] FF3AF7E 14% HAHATHP <0.001).
AEZZH o2 COPD #A}ol|A tiotropiume] Foi= 7]
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s, w2, 4 oskE WdAZ o, FEV.9 rate of
decline2 7FAA71A] S31Sich.

o] Aol tiotropiumitollA mean FEV,9| rate of
decline- 40 mL/AyrS=t, o] FX|& ool AFE H]
W) EH, EUROSCOP ¢37-'9] 57 ml/yr, ISOLDE 37
2] 50 mL/yr, BRONCUS $37°9] 54 mlL/yro]l H]g|A] whe
]|t} 8|3l TORCH A7-9] post hoc analysis®] 2
FHhe G}’ ATAEL o]Ae] thE AT el
+ gy, ISHUAE Afg BE TR 557] e
&83taL, Bk ofn] B Fo FAfA AEHHo R
w7l Wt & glekar skl it

S84 FEHA, Y ZEIRols, BHA(N-ace-
tyleysteine) S5 AR&EH ©]H¢] AFM % FEV, 9] rate of
declinedl] thak F2lat a3} ZHEA] Q9k7] whol™”,
AA7EA] COPD2] A ZolA disease-modifying therapy
= Fdo] fUd wholt, w3 APES AT
tlell oMz, S A AeE Srfella] A=,
lung-volume reduction surgeryqto] SA71A] SHE F
gk A=t
FURTHER READINGS

Impact of cardioselective /3 -blockers on mortality in

patients with chronic obstructive pulmonary disease and
atherosclerosis.

van Gestel YR, Hoeks SE, Sin DD, Welten GM, Scho-
uten O, Witteveen HJ, et al. Am J Respir Crit Care Med
2008;178:695-700.

Use of beta blockers and the risk of death in hospi-
talized patients with acute exacerbation of COPD,
Dransfield MT, Rowe SM, Johnson JE, Bailey WC,
Gerald LB, Thorax 2008;63:301-5.

Long-term erythromycin therapy is associated with de-
creased chronic obstructive pulmonary disease exacer-
bations,

Seemungal TA, Wilkinson TM, Hurst JR, Perera WR,
Sapsford RJ, Wedzicha JA, Am J Respir Crit Care Med
2008;178:1139-47.

The effect of lung volume reduction surgery on chronic
obstructive pulmonary disease exacerbations.

Washko GR, Fan VS, Ramsey SD, et al. Am J. Respir
Crit Care Med 2008;177:164-169

The Prevention of COPD exacerbations by salmeter-

ol/fluticasone propionate or tiotropium bromide.

6

Washko GR, Fan VS, Ramsey SD, Mohsenifar Z, Marti-
nez F, Make BJ, et al. Am J Respir Crit Care Med
2008;177:164-9,

Effect of pharmacotherapy on rate of decline of lung
function in chronic obstructive pulmonary disease: re-
sults from the TORCH study.

Celli BR, Thomas NE, Anderson JA, Ferguson GT,
Jenkins CR, Jones PW, et al. Am J Respir Crit Care Med
2008;178:332-8,
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