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Abstract
hronic obstructive pulmonary disease (COPD) is a chro-

C nic progressive disease that is characterized by irreversi-

ble airflow limitation with a partially reversible component. The

pathologic abnormalities of COPD are associated with lung
inflammation, an imbalance of proteinases and antiproteina-
ses, and oxidative stress that are induced by noxious particles
and gases in susceptible individuals. The physiologic changes
of COPD are mucus hypersecretion, ciliary dysfunction, air-
flow limitation, pulmonary hyperinflation, gas exchange abnor-
malities, pulmonary hypertension, cor pulmonale, and sys-
temic effects. The airflow limitation results principally from an
increase in the resistance of the small conducting airways and

a decrease in the pulmonary elastic recoil due to emphysema-

tous lung destruction. This article provides a general overview

of the pathophysiology of COPD.
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I 1. Causes of Airflow Limitation in COPD

Irreversible

Reversible

« Fibrosis and narrowing of airways
« Loss of elastic recoil due to alveolar destruction
« Destruction of alveolar support that maintains patency of

small airways

« Accumulation of inflammatory cells, mucus, and plasma

exudate in bronchi

» Smooth muscle contraction in peripheral and central airways

» Dynamic hyperinflation during exercise

o] S7}, W Fake] 2 HedubEe] Ao FikE
1 720] W FEV, 2 FVCE skl dt, FVCel o
g FEV, 9] H](FEV./FVC)9] i Adshs 7174
sho] Hxo] Ao vepdt} FEV, dHT71e 3

Al AAH o7 7asiA|nt dubd o2 COPD k%

breathing) &<tell o] Agkdrt. 2
o213l &afo] Aot YERA T o]
o %= YER Al "tk sAlol 7 g o] FHas, 7] 7%

rir

O
0,
o2
>,

. &9 9 el A3y 9o MPEH TFYAS
Hkedahs thfst JE Al S5l duage o) 7]
5% 27]%(functional residual capacity, FRC)°] %
7¥eHAl |t 71 Al gte] gkl wet # W] g5
o s WHWE v B2 ARto] AashA|R o]ojAl=

7153l fsl 3717t FHE] o] FoAA| Fata
Well &717F A 5ol A= 4 #9%(dynamic
hyperinflation)¢] ZeJ€th T3t 7|54 7)o &
7he §7129 715 B x| ol g fusttt, olegh
Hste Ayo] el wpeh TSI o] 274
TNl A i AFE A= #7)7)
g gl F7HER 8715 913 ol FAE
#

A WHE7]

3. J}AmEro| O] A
COPD7} Rgigel whe} wx7|wo] H4, 7 Hdde

7], HE@#e] ol 5o 79| rtushsE o] At
Al Fof ArAhdzo] BAEHY A== nEE SO

2 olojalth, 7% SIS A SRkl sle]
el A5l ol

5= UEhA fo
COPDelA ®719k #Agle] ArtrdFe] F8.3 7]
— W79 Eeolth(13). Al7IEA| <]

#9220 WISHE A7) FY sk AFS e,

H7)%9) FEEE Flaud AX 24 He) AHF 9 ]

847} BAE A0 nal ol AEEHY A}
Ehie] S4Fs (DLco/ VAT $2H49l W7 %e) 355
Fol4

307

ChetolAtE 5|



Special Issue

- PHY I AP H 2X(COPD)

wtE Ay H o o] s kol o A
2had dursel 35y o] Hojxittal ghtk(15). o
A e dew Ho WA ool (53] uSol
e WS ) - EREE ek ALtA
<ol tigh kg A4S AAske o g T3
AQes ke As ARG TR aRE S o
o F7)5e 715 elel we] Af7]E wk
g},

3

IN
=
[
fugk
i)
[

} HAAl(Cor Pulmonale)

HEgE COPD A#59 27 (very severe
COPD) YA =W, ti7f Agk A4rAadE(PaO:
<60mmHg) o]Fel L3t FF eI S o]
% vebdtt, Hadeke COPDe] 8.8
Foln] Hgom o] X8 U Bakeh o $-o} wheds o] ¢
tH16). §HgA] COPD $h2te] #lemigt A o] S5k
7F At ok s Ee] vk A &5 8t
© 73-Foll= AA 8] dedh

COPD #HjellA #ard el e X 2s W] gy

ge =y Ao o)z 9ltt COPD Sk

m {
0

O
m&l
-
)
o
o

o
ol
e
Q1
i

ol F4 w3 dlEqhe] Wstoel] thal Aol et
ws ekl A4S 917 SmmHgel =3, W] 33%
o Satell ARt syt g Heto] o 7|7k §¢k AT

SmmHg o1 Z719t. Andsge] AAHA BAE
(B AEHL] F717} A2 SmmHg 014
B L)e AR 153 )2 A7V, SHE
3, 5 RS SN fAR A 1
el S & Al AN ke o

olal] L

. Wbl s g meto] Pl SAE>

308 coppel wejasal

SR04 Wt Gk, ele] A7E e
Holi= COPD 44 slnde e %
& REO EAe AESI Belo] Qge] ZHHA
H#gte] COPD #4o4 A3 Wagrka seiet

Audgel Ed= BES 55 AT FHit 9

Fod 8] 4d TS 44%
2 A elE B wdk Baigo] WAg COPD &
Az b AEEo] @] 27~33%¢l =3t

3 gte] WA pofsh= AR = RS,
ol A A (remodeling)oll €3+ HE s F7)2)
S7F R WA A, #A71E
A # #F FH T FE E F A
A frefshe 7% vhdabe olelg 7o R s A

Mzl o3 AQY WL £, kA2 (nitric
]_

340l Ha] ol drt. 2&E COPDolA AAka
Hewe] 5 2 Ay He] AP (A1} Hul
Hpzo g 2lsl 74

REEEEEEREEEEE S EREDER

=0
[y

N :‘o
5t
=
-
H
rir
2
>
B
of\
=2
1o,
b

AR A AEAH T2 Fadd 9%

2 Fu AR g8 AT A2 AL, A9 T2
SR LU EISE PER IR IS

BEAE QAo WS delx B71e717) ol
9 olA7H M E D Al tald 2 el
aAol 7)5AITe] otz
F2 g0l o 27190 FEV,<1.0 L 849 2



o

A
<7t
COPD

el

[}

L

T

g gle
s 4

tH26, 27). oF

ol A
] BRI A= eStA

A

=
=
X
i}
|
A7)~

7
tH21~25).
71¢] gk

“

L

s

B

7He RS A
=
&
Ed

A ] 7 A= ol

s
z
oI
e
5}l
5
A

COPD #2p7F A}
A7t
2
1
A

e
H

i

1}

o} gl
-AJ-

wfof]
ATH19, 20).
fl,-l.

L
T

sk
ShA] ol =
o)

SpA] ]

=
K3

1

>

7kl =v
Zulgke] A7k v AskEvh(26).

S 2~
a4

o]
[e)

=

=

A =z,

e}

=
(<]

-
(]

Al oF
ol
=¥

o]

=
K3

2) Hee]

DY =

A

Bl

SERERR

2T
SREERE
%ol

o
al
=

P

el

A

=
.

=
=

e

S0 e
298 e
golg

O

3o
=
2
=

L.

bz [T

9
pd

1}, Ap7lel e

Fol & =

[e]

ohtt.

L

=, FEV:<0.6 LS &

A
sle] %A

i A

Z
9

o
o

L

7slof B
ol QoA 27 o

ol 2
[e)

=

L

L

Ac-} Al
327)
2

0]

}

k)
pal

& Aow el At ARt} 7]

AR ofd Fhatel A

o <]

COPD #7alAe] 7
2e WA

44%1A4
2o} 749 oF 10% =
o] Aot 7]
5

ok
ol
[e]
R
2

A5

,]
R

A
=i

o)

o
oAl Aoy VEA e mAdHEETY dad

5. HEj 2|2t COPDL| 54

PN
R=3

3 om
el
~ =K
5w
ol °
o o)
==
A8
N3
q ~—
w5

o
T o
el
g
1],
o
iz 5
o [
EN
ook
wON
W N
o) of
B RP
A mM
2s
® ™
o NF
—_— Of
o B
of M
TG
o M

T
OC =
o
o
o A

[l
" O
N O
T O
1o ‘m_._

3

7}2=9}
309

2]

24

o
2R S

ot

== 9
o

=

1

Qo

}

3]
<

k. o2

o~
T

=

=

=

=

9z

3]

9/]

L
.

pohe] Az



Special Issue

- PHY I AP H 2X(COPD)

il
)
b
oz
ol
o
kS
>
e
.,
o
v}
o
o |
)
Lo
)
B
ol
=2
lo,
o,

[=]

o
kI
MO

1. Pauwels RA, Buist AS, Calverley PMA, Jenkins CR, Hurd SS.
Global strategy for the diagnosis, management and prevention
of chronic obstructive pulmonary disease. NHLBI/MWHO Global
Initiative for Chronic Obstructive Lung Disease (GOLD) Work-
shop summary. Am J Respir Crit Care Med 2001; 163: 1256 -
76

2. Mullen JB, Wright JL, Wiggs BR, Pare PD, Hogg JC. Reassess-

310 coprpel wejaz|

ment of inflammation of airways in chronic bronchitis. BMJ
(Clin Res Ed) 1985; 291: 1235-9

3. Cosio M, Ghezzo H, Hogg JC, Corbin R, Loveland M, Dosman
J, et al. The relations between structural changes in small air-
ways and pulmonary—function tests. N Engl J Med 1978;
298: 1277 - 81

4. Matsuba K, Thurlbeck WM. The number and dimensions of
small airways in emphysematous lungs. Am J Pathol 1972;

67:265-75

o1

Hogg JC, Macklem PT, Thurlbeck WM. Site and nature of air-

way obstruction in chronic obstructive lung disease. N Engl J

Med 1968; 278: 1355 - 60

6. Kuwano K, Bosken CH, Pare PD, Bai TR, Wiggs BR, Hogg JC.
Small airways dimensions in asthma and in chronic obstructive
pulmonary disease. Am Rev Respir Dis 1993; 148: 1220-5

7. Matsuba K, Wright JL, Wiggs BR, Pare PD, Hogg JC. The
changes in airways structure associated with reduced forced
expiratory volume in one second. Eur Respir J 1989; 2: 834 -9

8. Dayman H. Mechanics of airflow in health and emphysema. J
Clin Invest 1951; 30: 1175 -90

9. Butler J, Caro CG, Alcala R, Dubois AB. Physiological factors
affecting respiratory resistance in normal subjects and in pa-
tients with obstructive airways disease. J Clin Invest 1960; 39:
584 -91

10. Mead J, Turner JM, Macklem PT, Little JB. Significance of the

relationship between lung recoil and maximum expiratory

flow. J Appl Physiol 1967; 22: 95 - 108

—_
—

. Burnett D, Stockley RA. Serum and sputum alpha 2 macro-
globulin in patients with chronic obstructive airways disease.
Thorax 1981; 36: 512 -6

12. Lane DJ, Howell JB, Giblin B. Relation between airways



20.

obstruction and CO2 tension in chronic obstructive airways

disease. BMJ 1968; 3: 707 -9

. Rodriguez—Roisin R, MacNee W. Pathophysiology of chronic

obstructive pulmonary disease. In: Postma DS, Siafakas MN,
eds. Management of chronic obstructive pulmonary disease.

European Respiratory Monograph 1998; 3: 107 - 26

.McLean A, Warren PM, Gillooly M, MacNee W, Lamb D.

Microscopic and macroscopic measurements of emphysema:
relation to carbon monoxide gas transfer. Thorax 1992; 47:

144-9

. Barbera JA, Riverola A, Roca J, Ramirez J, Wagner PD, Ros D,

et al. Pulmonary vascular abnormalities and ventilation—perfu-
sion relationships in mild chronic obstructive pulmonary dis-

ease. Am J Respir Crit Care Med 1994; 149: 423 -9

.MacNee W. Pathophysiology of cor pulmonale in chronic

obstructive pulmonary disease. Part two. Am J Respir Crit

Care Med 1994; 150: 1158 - 68

. Knighton DR, Hunt TK, Scheuenstuhl H, Halliday BJ, Werb Z,

Banda MJ. Oxygen tension regulates the expression of angio-

genesis factor by macrophages. Science 1983; 221: 1283 -5

. Biernacki W, Flenley DC, Muir AL, MacNee W. Pulmonary

hypertension and right ventricular function in patients with

COPD. Chest 1988; 94: 1169 - 75

. Saetta M, Di Stefano A, Maestrelli P, Turato G, Ruggieri MP,

Roggeri A, et al. Airway eosinophilia in chronic bronchitis dur-
ing exacerbations. Am J Respir Crit Care Med 1994; 150:
1646 - 52

Saetta M, Di Stefano A, Maestrelli P, Turato G, Mapp CE,

2

2

23.

24.

2

26.

2

1.

2.

5.

~

Pieno M, et al. Airway eosinophilia and expression of inter-
leukin—5 protein in asthma and in exacerbations of chronic
bronchitis. Clin Exp Allergy 1996; 26: 766 - 74

Pizzichini MM, Pizzichini E, Efthimiadis A, Clelland L, Mahony
JB, Dolovich J, et al. Markers of inflammation in induced spu-
tum in acute bronchitis caused by Chlamydia pneumoniae.
Thorax 1997; 52: 929 - 31; discussion 926 - 7

Pizzichini E, Pizzichini MM, Gibson P, Parameswaran K, Gleich
GJ, Berman L, et al. Sputum eosinophilia predicts benefit from
prednisone in smokers with chronic obstructive bronchitis.
Am J Respir Crit Care Med 1998; 158: 1511 -7

Maestrelli P, Saetta M, Di Stefano A, Calcagni PG, Turato G,
Ruggieri MP, et al. Comparison of leukocyte counts in spu-
tum, bronchial biopsies, and bronchoalveolar lavage. Am J
Respir Crit Care Med 1995; 1562: 1926 - 31

Turner MO, Hussack P, Sears MR, Dolovich J, Hargreave FE.
Exacerbations of asthma without sputum eosinophilia. Thorax
1995; 50: 1057 - 61

Fahy JV, Kim KW, Liu J, Boushey HA. Prominent neutrophilic
inflammation in sputum from subjects with asthma exacerba-
tion. J Allergy Clin Immunol 1995; 95: 843 - 52

Barbera JA, Roca J, Ferrer A, Felez MA, Diaz O, Roger N, et
al. Mechanisms of worsening gas exchange during acute
exacerbations of chronic obstructive pulmonary disease. Eur
Respir J 1997; 10: 1285 - 91

Seemungal TA, Donaldson GC, Bhowmik A, Jeffries DJ,
Wedzicha JA. Time course and recovery of exacerbations in

patients with chronic obstructive pulmonary disease. Am J

311

ChetolAtE 5|



Special Issue

- PHY I AP H 2X(COPD)

Respir Crit Care Med 2000; 161: 1608 - 13
28. Schmidt GA, Hall JB. Acute or chronic respiratory failure.

Assessment and management of patients with COPD in the

p Peer Reviewer Commentary

A M 7 (SMI2ch Lz

emergency setting. JAMA 1989; 261: 3444 - 53
29. Rodriguez—Roisin R. Pulmonary gas exchange in acute respi-

ratory failure. Eur J Anaesthesiol 1994; 11: 5-13

COPD= & Mo AjSin ZiIE-AfSIE &l Sicto] 2@ 20l0] 51 o, Sa|LIBlME XA
HIS0| 5T 27| 9% £ S 9%o= 0lsio] COPDS| SHE0| il A7/8 Zioz ZAE) T2k COPDY
OlEI2, A2IE S2 ZAAZT o CHS 2175 SaiMs R0l iefAR0l C3t Toto] FE 7= E0 |,
Soiert ZQ5 PHOIXPE 22 S o1 L2olE S5k OfElE HEEH 7[X0| SISKIK| oS SHo| Bt
2 =20 COPDY| WOl Ha|, WeAlE] Sof BBl B OIT BTS2 S| UoiEl EHSS EAlo= MK
oz Halstol 7|S1%Ct
O5tA 2QYS (EHH == ” ct
it2sts 38s (RE8 S29 ZAYZXIcH M
1.® 6.®
2.3 7.@
3.9 8.0
4.Q 9.D
5@ 10.®

312 coprpel wejaz|



