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[Abstract] Chronic obstructive pulmonary disease (COPD) is one of the most common
diseases in China and the world. It is one of the fourth leading causes of death in the world. The
main cause is the acute exacerbation of chronic obstructive pulmonary disease (AECOPD), which
can increase in the rate of hospitalization and can result in serious social and economic burden.
However, at present, the diagnosis of COPD acute exacerbation is based on clinical symptoms, and
there is still a lack of effective clinical marker. This paper mainly describes the definition, risk
factors and predict research progress of AECOPD.

[Key words] Pulmonary disease, chronic obstructive, acute exacerbation; Definition, Risk
factors; Preidiction

DOI:10.3760/cma.j.issn. 1673-436X.2019.12.016

COPD 2 —Fl TL #Y AT 151 B A1 AT 36 97 B0 50, HA

AECOPD) 7EHPR M H AR & g bl & e,

JE R B 1A VP G SRR 2 B R R A R R
A B 0 % R O RN O R TR A R R AR A oY
R, 2015 F LA A1 THUZ R AE N BAH COPDYY, i
AL F5 T 0 0 E G X COPD M 3, %29 1 #1 7T BB 5 3k
3.8442, 2015 4EERAG T4 330 T ABET COPD™, TR
SE AT Y o [ A R AF AE o, 2015 AEFRE 20 B DLk
PIANBER A 8.6% (99.9H J7 B W 4E AN) M AR
COPD™!, 2013 4FE#EFL E K COPD LT A B F 90 J7 A,
AFRES 3 KFEHE, MR MR 2N E  (acute

exacerbation of chronic obstructive pulmonary disease,

IR AT AE T B, N EETEM A IAE, WA R, §
ORI B R e E 2 2 Be AT . W S &R SRS AE
R, [F) A B 2 T RAE 2

JURE M B 2 AR 3 S2 3 AECOPD £ 5 0% 7 18 B HE vt
PG AR P B MR, H £ BT LA 45 8k
FETE R HE FR MG 7 9 AECOPD (R %, HAj AECOPD
B2 T 2 AR T I R R B, COPD i 2k 2 I g 5 R
EAEHIZT, AECOPD & A £ o T 3 A B X%
WA & AECOPD &%, mFHRFHF A BT RE
JPEL, DAECRBERIIE S AT A AECOPD B3, (&M T3



[E PR IPE I Z4 75 2019 4F 6 H 25 39 %55 12 4] Int J Respir,June 2019, Vol.39,No.12 . 957

BIE, KA, R&HRERN AECOPD X & # A G
fd HER B 7= A= 52 W, AECOPD 19 5 #1i2 Wi 5 B T 5 #1134
g7, MRHERE, RS AT TR, WK, Fik, F
SR O LA TG PR Y 1505 I F- % AECOPD /Y45 B EE 22
X,
1 EX

1987 4 Anthonisen % ¥ K #£ 1I} T AECOPD I # &,
WG W, 245 [ DL Anthonisen 2532 4 9 A & VE S 255 Ailt %o
AECOPD #4757 T HEH & L. 2001 4E 4 A S E E 0. fifi,
ML AF 5% Jr A AL D AR USR] % 32T (18 ek L 2 4 il 9
A ER{EIL)  (global initiative chronic obstructive lung disease,
GOLD), ¥ AECOPD jE S(Jy: e N FERM, HH
7 Wity 2RI S K U L ORI I, %O B R B
BB, AR R, PR IE A S IO A 4 4 T 2002 AT
ETHRE (B EEMERZIKIE™M), ZIE M
AECOPD & Xy fEWR M b, BEEM A, %
PR ORE R/ SN BN BN 2 PR R ek B A
P, R R ISR ROE BT WO M R B, 2017 4F GOLD ¥
AECOPD & Xy W W 8 i Bk 1) 2 M % 1k B B E 84
IBIT
2 EREE

AECOPD 1y 32 %2 i ]2 il 5 (RC#8) s (R IR
D ERYe, JE Sk ARRE R R i ) X U e Al N,
fEAEMAE, DLA Zok 33000 %, I8 780 A6 R UM Ak
SN E R LUARMY R A, FER R R BO% Ak 9 J AT BE R —
NMEw Z R,

Jiti P SR e v, 2 VAR I R RO 266 ~81 %, TET
M, = RR DU R ARG . AR R P . 5 5T R AN A
BRI R R I A T, R R e 2 P R S R e
34 % . AE W e E UL B 98 B R TR O B, A A DG B A
. OTUGE A MURTE . RO RE . BRSO . IR T A
N2 At i 9 7

Y E h, WA REE R R R R (o R E
EEGRBTELEO, KELWNAEL, FR>75 %, A,
RESEH<18.5 kg/m*, 1 B IIFIAR S HOHE A
4> b (forced expiratory volume in one second as a
percentage of expected value, FEV, % pred) <<50% ., %3l
it N R, oA, KINETHMHAL, Wahlks
= B Bk AT 0 LE 0 IS CT 4R R il A K TE RE
W, 1Bt AE RWNAETE LG KA IFAE, A4 O i %
0 107 S A b & BRI, s R s g R R
B E o EEFEE, A SRS R E,
AECOPD By XU Ko A Be Z 48 i, 28 74 V5 G 32 28 40 466 42 ik —
TR B A Wy BB R A BE
3 FEMEXIERE

Jifi COPD S # ¥l g & £ 2tk nE ., B B ATy ik,
T AECOPD 1y 5 ££ 1000 48 b5 A2 B 48 47 20t i 50 2 A
FEV, MFFE, HAb i B0 48 br @ 3G AR AE . B &8 R
WRAIATE LR, RUEEWRED WD CRNER. d4EER

JE. HAT RS AR ) COPD #2520k i 5 9 JXUBS: 34 Jn

ﬁ)‘,&%uz 13] .,
3.1 EWtricd
3.1.1 WEMRRLANIM SIE RAEE COPD (145 B A 2% J

HavkmeE g RmEMEM, S8 d Mok 48 il 4 & COPD
BbRa . E VRN AFAE T COPD B8 IR W, 7
COPD 2 3 2bk i W) a] . =00 8 28 25 0l Y80 R % VA v g 1R
RiAIM (Wb & W) . Bafadhel Z5E3F 58 T % 0K ) 5 5
e, IR AN . . VR ORI MM, SE R E SN
A FpEFRAEFED 75 COPD Hr, I W8 2k 40 L T 25 VE
9% i T AL 240 R 1) B 0 A W A R DL R T s R B
T I R A A A A BB A, I YRR 9 v v R R AT i T 7
AR AR S COPD RERR R AN R AL, 55 200k & 1 KU
D IEET S

3.1.2 HEWEANM RS R 2 0T AR AE T GE
YRR, N LT BT I 96 T A T B 4R S 3 7 2k
PAZERRIR G, JF ELGCAE 9 7% 0 Bl O\ 1 2 4R 2 R
BRARE SR m . DR P4 Rk 2Bk, T R
B9, it A7 i IR g A B RN < R B, B s — Al
NEHN RN E RN E R, LIBRE A0, 2t
P BNR A RSN A K, EASRL
PE A5 495 A1 COPD i1 & 9 AL il e i B2 AR T, ki A AL
VT A2 E AP 1L-6 7 4 98 S R i A K 9
FEREA . HAS AN P BR = P 4k e B A A A B A i
B, TL-6 AT RAFE M VE AR e I B P TL-6 JK P Bl
Sk B BEAR 2 )R W 98 0 I RS, Mohan &%} 54 il # % BEAT
T — 3 e v R P E ST, X AECOPD 38 #E4T T B
A, BLER VPG 6 B A b R R B R, SRR
Ji 76 W A R i B R B (ki RSO ME
Ay H, S AR G R N A AR B R OG, Akl o
1 B g M o A Ak S O R . #E COPD &tk Jin & At
T 19 396 80 i 3 5 s 40 3 2k i 3 R AR BT B 5 R R
Y AECOPD & /E M A 3¢, 8 5 &K #8 8 4E & COPD
AR INE N A YR B, A, TR R MERS
FERIM BTN AMS B T, Kb IL-6 KPR E, X%
A Pk 48 A AT AR 7E kA 2P R AR . TL-6 B H X A 1y
S0 ) RE A0 K 2 ob i E SRR 56, I T R e I
IL-6 /K F 04 1% i 5 Wil 2 62 & R R 8 % &k 4= AECOPD
RN,
3.1.3 5 IR 6E B P BEIK (middle of the human adrenal
MR-proadm 2 ¥ I+ i
JiiZ& (adrenal medulla, ADM) # 2% J5 1 JC A4 W i o 9
] X 3 5 BET0V, ADM AT LA o B4 . ROE . AR 4 R
SYIR 1 R, H AR a0 o B A0 CRLAR 2 Y
AR . I ALANML, TR b Rk, H
i ADM 7K - F i 3 5 7T DAL T an COPD il R 48 CGR D
iR . ADM AT E MBI AT . FURF . Pk, Buisk
WELEEM, EIRRTT MY ERIN 2 B8, ADM Al LA
R i e = B L I W = B S Ol N - 3T

medulla peptide, MR-proadm)



e 958 ] s P 1 2 3 2019 4F 6 H 25 39 %55 12 ] Int ] Respir,June 2019, Vol.39,No.12

T ADM Ay L 8 57 4 fifg T8 Sk Xof 214 Bk 5 5 10 9 A 7™ 2 ) b
/PR AT RN Y ADM R AR 2R T B . TR A AR
., BFAE M ADM Bk MR-proadm W] L) 8 ¥ 52 W 3 4
ADM /K F), MR-proadm T 5 M 0E . O 1 ol |
A0 WUREBE 45 K [l 3505 1 I R 1905 48 22 5 56, i /2 COPD £t
FEWEF P, MR-proadm F+ & 5 AECOPD ¥ ™ & 2 FF |
12 Bl VAR SRR RIS PE R AT 56, ZERUE R Rl i) MR-
proadm J& Ml COPD & 3 % 58 2 i) — > 5 A5 J7 Yy T il |1
Tt Citgez 28X R 2 391 AU A B COPD BA 31 #F
5% (COMIC WF5EF1 the PROMISE-COPD #F5%) 1 2854
BE BRI T 255001, B3 K TP MR-proadm Fa
JEW COPD B3 St mE i K B & F KK MR-
proadm FE#] COPD £ %, MM COPD & & fax
D519 1M 2 MR-Proadm 7K - 5 # 3k AECOPD ¥ ™ & #2 &
FHDST

3.1.4 LA SEE  (red blood cell distribution width,
RDW)  COPD BHEFTM AR A 10%~30%, I HHH
FEHE T im . RDW J2 %8 551012 W falc /0N 200 B 1k 2 0l 79— 300 52 56 =5
fahr. EHR, RDW FHE i & Fh 208 Mg Cane 1
PR L RN AR B ZERE . ERE . BB AROR . AL IXARAS R R
JFEThRe sl MARHUSEZE, RDW I 5 COPD 1
PEERER G, HMAEMATT, AHMT. (D #E
COPD 2 R EWIAEAE & IR AU E A 40 I E S B 4L
YL R Z  (erythropoietin, EPO) 43 im. EPO ¥ 45
HREA R, LLAHI LA FTE . & RDW 19 £ & kg W&
Z—. EPO @& BB B E 35 b LR AR, R
A 0™ T 1 I 4L I AR 25 ) T8 aek 5% 0 AR R R AR A
P W, 0 A B G R E T L 3k 96 R I R A A, TR
WP AR S I E R | R 2 SR, AR A AR RN, IR AR
RGN R AR, R ILE EPO Jik ot i 40 if 21 2
1 R4 A L 2 Y DU A B AT T A 0, RDW AT LA
VB Ay 33 ) M B S0 1 A AR AR T, (2) —BETFSE R
B RDW 34 im 547 .0 =5 D) B B 75 i 21 ik =5 7R 22 18] 47 76 A1
Xetk, AECOPD 1] B 3 BUR #0031 2 19 .0 Ik 2 68 2 %
1k, RDW 34 /& #4 5& H COPD H 3% 45 .0 % I 68 B 5% F0.0
A 297 Y 40 ST B R0, Epstein %50 % 2011~2013
AR AECOPD 4 B (i 3 3% 34T T BEUF 5T, 1058 T IR IR
ML= 25, AECOPD A Be 3. AT ] J7 & 7 A Bt
HL 60 dJF ARSI R, Sk 539 FIl B H W AR,
ZH RDW 5 /2 AECOPD B % Bt Jm A K 15 /4 1k 37 7
MG FR . I AT LTI I A B R

3.2 HALRM FALRL#AE COPD Ay 5 2 A B 22 Bl
G ZOVEN . AR BT 40 It P9 R0 4 iR A0 S 4 Tk B
1 2R 48 0 DR D B8 22 A A2 78 46 S0 1 P A, X ok T 4 R O
HAMT T BE BOCHE B, R AR N 5 PR AR R Z A 0 AN -
SR ENBG . R AR BT 40 (S B
ST s NI ARE T 5 A 0 AR, 4R E T IR T A0
WO WETIRE . 559 7 Bl K 0038 0 o) 58 A S R 3R 34 1 g
RAE . MEFU AL, BB B AR DNA B4 80T 414

i, DT 25 11 ) R 0 AL A 33k 8, 40 MY A1 ik BT F R
530 AR

3.2.1 JRBUHAMLY B SR AN E S
B, WRAMABGER, Kb N Z# (malondialdehyde,
MDA) J& i TR B 18 bR 2 — o 3 i 2808 A 1%
2 SN OO BE A I 8% 75 B Ky 254 nm Ab I & 3 B
MDA, 5j{@Rext B4 L, COPD IMEMRIAIFE . MDA
BEHmME,

3.2.2 EHEARAMKTY HEARADRFEE R Y
SEHE PR, R UL AR P R B I AR TE RIS A
19 B R AR Y R R AR D, T SRR e R L
AR TR R R S 2, A- AR RN, AR R
TR TR . SRIGAE 370 nm b HEAT 4306 B A T AN S
i, oY TR R R e M SR AT e e A, 8
A, A¥E K COPD B M M Bk 5 &
P ERN, W = SRR T B RO R B K
BRI INS COPD By F ik i o DI AR 5050

3.2.3 BUEMRG T REEEEER T IR MRS R Y R
ERLEL, MRS A BT AL B RS, EEMHTA
PR FNAE RS HT A AL WA A, 48 2 AL it . Bl
PR OR e pr S AL B, 8 S AL W B o AL S
AREH G A B A AR 2R BN A e
HIk (GSH)Y ., #ifEH . WHHEH., 4ERC. fERELR
PRIR . EMCERR . Sl H 2 P vl R 47 i 6 52 S A0 R4 4
AWTERY], 8 AECOPD a5, £0 40 i 8 A AL W B AL Tl
WS v A EABE BRI ERENm, 44K A, CHME
iRTR TN QR VR LA T R N ) i i R e
Joe R LE A8 B S IR, 20 40 o J R A e T KB T R K
K& A BE H OBK 1 8% m 5 COPD 1 i I R
e S

4 DECAF ¥ 4> (extended MRC dyspnea score, eosinopenia,
consolidation, academia and atrial fibrillation score)

DECAF #¥73 H I F % 22 4 Be 19 AECOPD R4 i) R 2
BAZUIESE, A B i i 1L AT R A 48 4 190000 £ B g 2E 3¢
35 PR RR B 2 2R D1 2 W W PRI ME T 43 L R RO A iR s D
FAE ., PRIEEALL D W) 5 AN Jr . i TR, T
1 TOUI 5 FE R RXURS 43 2, LAY SE X 3 1 e

Echevarria 2513 6 FEEFE M 2012 4F 2 A & 2014 4F 4
FWCAE R 72561 AECOPD B3 #E 47 T #0484 B 15 il
DECAF $F 53 /2 5 L A i) — A5 A 1 B9 10 45 47 . DECAF
B A0 B P T RS PE S AR (3543 0~1 43) 9
HILAEE, XU FE T LIOIA NS & FEERYT
5 MREFITEMNSH (computerised analysis of respiratory
sounds, CARS)

AECOPD (19 2 3 45 i 2 0l B 26 A 36 3 7™ AR 1 2 0
. BER L TR A SR IR 2 AECOPD B B
Az BT G EFRE IR T2 SR I IR 12 T I W2 3 98 9 11—
AL, BFUF2A M CARS BR ML,
COPD 4§ 0PI R G 5R 12 Wi Bt T — Ml <, Fernandez-



[ BRI % 75 2019 4E 6 A 55 39 355 12 )

Int J Respir,June 2019,Vol.39,No.12

* 959 -

Granero 5EM X 16 31 it £ W W 3 1% #5119 COPD 3% it
706 AR &I, 75.8% 1 &tk & /8T LR )
g, mARR NIRRT SRR B e — R, g —
P B T 1N AECOPD M 454 W & 07 % .

Li LT, ARk Z WAL EC N T 3k pE g T
AECOPD 1 #1 3¢ & W % 45 id ¥,

Keene % X} 3k H

SPIROMICS and COPDGene ¥ 4~ K 7 B\ 31 #F 5% B 8 5
2 000 B FHAT T 90 MEY FARIC Y MHFIT, KT
— A BETE SN E A HE AR, BUR F B AR TS AECOPD
AR (1 8 AR ATE AR LA R S 80 £ 1 B 2 B A R0 T i
R B85 e Bl 24 1) AECOPD KU T R 45, LU #hrid

L/

I PR 2 0 B vl T B 009 2 O R Rl A S B A Y

AECOPD A& Fil 4% % 4t . B3 AECOPD, R #1597,
AT A A O B R OB L, RN RTE XU
MR E AT R,

RIS A 1R 75 BOR A28 45 o 5

(1]

(2]

(3]

(4]

(5]

(6]

[7]

(8]

& % x Wt

GBD 2015 Mortality and Causes of Death Collaborators.
Global, regional, and National incidence, prevalence, and years
lived with disability for 310 diseases and injuries, 1990-2015:a
systematic analysis for the Global Burden of Disease Study
2015 [J]. Lancet, 2016, 388 (10053 ): 1545-1602. DOI: 10.
1016/S0140-6736(16)31678-6.

GBD 2015 Mortality and Causes of Death Collaborators.
Global, regional, and National Life expectancy, all-cause
mortality, and cause-specific mortality for 249 causes of
death, 1980-2015:a systematic analysis for the Global Burden
of Disease Study 2015 [J]. Lancet, 2016, 388 (10053) : 1459-
1544.DOI1:10.1016/S0140-6736(16)31678-6.

Wang C, Xu J, Yang L, et al. Prevalence and risk factors of
chronic obstructive pulmonary disease in China ( the China
Pulmonary Health [CPH] study) : a National cross-sectional
study [J]. Lancet, 2018, 391 (10131): 1706-1717. DOI: 10.
1016/S0140-6736(18)30841-9.

Zhou M, Wang H, Zhu J, et al. Cause-specific mortality for
240 causes in China during 1990-2013: a systematic
subnational analysis for the Global Burden of Disease Study
2013[J]. Lancet, 2016, 387 (10015): 251-272. DOI:10. 1016/
S0140-6736(15)00551-6.

Wedzicha JA, Miravitlles M, Hurst JR, et al. Management of
COPD exacerbations: a FEuropean Respiratory Society/
American Thoracic Society guideline[J]. Eur Respir J, 2017,
49 (3):1600791-1600806. DOT: 10. 1183/13993003. 00791~
2016.

Lareau S, Moseson E, Slatore CG. Exacerbation of COPD[]J].
Am ] Respir Crit Care, 2014, 189 (6): P11-P12. DOI: 10.
1164/rcem. 1896P11.

4R IV 1. . 158 P L 28 M 9 8 e O R e L 1) S s (]
TR ZE R FIT I J% 5, 2014, 37 (4) : 244-246. DOI: 10. 3760/
cma.j.issn.1001-0939.2014.04.002.

Ye F, He L, Cai B, et al. Spectrum and antimicrobial

[9]

[10]

[11]

(12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

resistance of common pathogenic bacteria isolated from

patients with acute exacerbation of chronic obstructive
pulmonary disease in mainland of China [J]. Chin Med J,
(English Edition),2013,126(12):2207-2214. DOI:10. 3760/
cma.j.issn.0366-6999.20122974.

Mohan A, Chandra S, Agarwal D, et al. Prevalence of viral
infection detected by PCR and RT-PCR in patients with acute
exacerbation of COPD: A systematic review[]] . Respirology,
2010, 15 (3): 536-542. DOI: 10. 1111/j. 1440-1843. 2010.
01722. x.

Quintana J, Esteban C, Unzurrunzaga A. Predictive score for
mortality in patients with COPD exacerbations attending
hospital emergency departments[J]. BMC Med, 2014,12(1):
66-76.D0O1:10.1186/1741-7015-12-66.

Wells J, Washko G, Han M, et al. Pulmonary arterial
enlargement and acute exacerbations of COPD[]J]. N Engl J
Med, 2012, 367 913-921. DOI: 10. 1056/

NEJMoal203830.

( 10 ):

Thomsen M, Ingebrigtsen TS, Marott JL, et al. Inflammatory

biomarkers and exacerbations in chronic obstructive
pulmonary disease [J]. JAMA, 2013, 309 (22): 2353-2361.
DOI:10.1001/jama.2013.5732.

Hurst JR, Vestbo JR, Anzueto A, et al. Susceptibility to
exacerbation in chronic obstructive pulmonary disease[]J]. N
Engl J Med, 2010, 363 (12): 1128-1138. DOI: 10. 1056/
NEJMo0a0909883.

Bafadhel M, Mckenna S, Terry S, et al. Acute exacerbations of
chronic obstructive pulmonary disease[J]. Am J Respir Crit
Care Med, 2011, 184 (6): 662-671. DOI: 10. 1164/rccm.
201104-05970C.

Vedel-Krogh S, Nielsen SF, Lange P, et al. Blood eosinophils
and exacerbations in chronic obstructive pulmonary disease.
the Copenhagen general population study [J]. Am ] Respir
Crit Care Med, 2016, 193(9):965-974. DOI:10. 1164/rccm.
201509-18690C.

Zeiger RS, Tran TN, Butler RK, et al. Relationship of blood
eosinophil count to exacerbations in chronic obstructive
pulmonary disease[J].] Allergy Clin Immunol Pract, 2018, 6
(3):944-954.DOT: 10.1016/]. jaip. 2017.10. 004 .

Rahman I, Macnee W. Oxidant/antioxidant imbalance in
smokers and chronic obstructive pulmonary diseases [J].
Thorax, 1996,51(4):348-350.DO1:10.1136/thx.51.4.348.

Winter W, Bazydlo LA, Harris N. The molecular biology of
human Iron metabolism [J]. Lab Med, 2014, 45(2):92-102.
DOI:10.1309/LMF28S2GIMXNWHMM.

Mohan S, Ho T, Kjarsgaard M, et al. Hemosiderin in sputum
macrophages May predict infective exacerbations of chronic
obstructive pulmonary disease: a retrospective observational
study[J]. BMC Pulm Med, 2017, 17(1):1-6. DOI: 10. 1186/
s12890-017-0408-4.

Schuetz P, Marlowe RJ, Mueller B. The prognostic blood
prediction in

biomarker proadrenomedullin for outcome

patients with chronic obstructive pulmonary disease(COPD) :



[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

960

[E BRI % 75 2019 4E 6 A 55 39 45 12

Int J Respir,June 2019,Vol.39,No.12

a qualitative clinical review[]].Clin Chem Lab Med, 2015, 53
(4):521-539.DO1:10.1515/cclm-2014-0748.

Vizza C, Letizia C, Sciomer S, et al. Increased plasma levels of
adrenomedullin, a vasoactive peptide, in patients with end-
stage pulmonary disease []J]. Regul Pept, 2005, 124 (1):187-
193.DO1:10.1016/;. regpep. 2004.07.021.

Stolz D, Kostikas K, Blasi F, et al. Adrenomedullin refines
mortality prediction by the BODE index in COPD: the"
BODE-A"index [ J]. Eur Respir J, 2014, 143 (2): 397-408.
DOI:10.1183/09031936.00058713.

Christ-Crain M, Morgenthaler NG, Stolz D, et al. Pro-

adrenomedullin  to  predict severity and outcome in
community-acquired pneumonia [ISRCTN04176397] [J].
Crit Care, 2006,10(3) :R96.DOI:10.1186/cc4955.

Sto D, Christ-Crain M, Morgenthaler N, et al. Plasma pro-
adrenomedullin  but not plasma pro-endothelin predicts
survival in exacerbations of COPD[]]. Chest, 2008, 134 (2):
263-272.DOI:10.1378/chest. 08-0047.

Morgenthaler NG, Struck J, Alonso C, et al. Measurement of
midregional  proadrenomedullin  in  plasma with an
immunoluminometric assay [J]. Clin Chem, 2005, 151 (10):
1823-1829.DOI1:10.1373/clinchem. 2005.051110.
Zuur-Telgen MC, Brusse-Keizer M, Vandervalk P, et al.
Stable-State Midrange-Proadrenomedullin level is a strong
predictor of mortality in patients with COPD []J]. Chest,
2014,145(3) :534-541.DOI1:10.1378/chest. 13-1063.
Brusse-Keizer M, Zuur-Telgen M, van der Palen J, et al.
Adrenomedullin optimises in COPD
patients[J]. Respir Med, 2015, 109 (6): 734-742. DOI: 10.
1016/j. rmed. 2015.02.013.

Citgez E, Zuur-Telgen M, Van Der Palen ], et al. Stable-State

mortality prediction

midrange proadrenomedullin is associated with
exacerbations in COPD[J]. Chest, 2018, 154(1):51-57. DOI:
10.1016/j. chest.2018.02.006.

Salvagno GL, Sanchis-Gomar F, Picanza A, et al. Red blood

severe

cell distribution width: A simple parameter with multiple
clinical applications[]J]. Crit Rev Clin Lab Sci, 2015,52(2):
86-105.DO1:10.3109/10408363.2014.992064.

Seyhan EC, Ozgiil MA, Tutar N, et al. Red blood cell
distribution and survival in patients with chronic obstructive
pulmonary disease[J].COPD, 2013,10(4):416-424.DOI:10.
3109/15412555.2012.758697.

Tertemiz KC, Ozgen-Alpaydin A, Sevinc C, et al. Could" red
cell distribution width" predict COPD severity? [J]. Rev Port
Pneumol, 2016, 22 (4): 196-201. DOI: 10. 1016/j. rppnen.
2015.11.006.

Ycasa JW, Horrowb JC, Hornec BD. Persistent increase in red
cell size distribution width after acute diseases: A biomarker
of hypoxemia? [J].Clin Chim Acta, 2015,448:107.DOI:10.
1016/j.cca.2015.05.021.

George J, Patal S, Wexler D, et al. Circulating erythropoietin
levels and prognosis in patients with congestive heart failure:

comparison with neurohormonal and inflammatory markers

[34]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[J]. Arch Intern Med, 2005, 165 (11):1304-1309. DOI: 10.
1001/archinte. 165.11.1304.

Ozgula G, Seyhanb EC, Ozgille MA, et al. Amplitud de
distribucion  eritrocitaria en pacientes con enfermedad
pulmonar obstructiva cronica y en sujetos sanos[J]. Archivos
de Bronconeumologia, 2017,53(3):107-113. DOI:10.1016/j.
arbres.2016.05.021.

Epstein D, Nasser R, Mashiach T, et al. Increased red cell
distribution width: A novel predictor of adverse outcome in
patients hospitalized due to acute exacerbation of chronic
obstructive pulmonary disease[J]. Respir Med, 2018, 136: 1-
7.DOI1:10.1016/j. rmed.2018.01.011.

Zinellu E, Zinellu A, Fois AG, et al. Circulating biomarkers of
oxidative stress in chronic obstructive pulmonary disease: a
systematic review[]]. Respir Res, 2016,17(1):150. DOI:10.
1186/512931-016-0471-z.

Tug T, Karatas F, Terzi SM. Antioxidant vitamins(A, C and
E) and malondialdehyde levels in acute exacerbation and
stable periods of patients with chronic obstructive pulmonary
disease[]J]. Clin Invest Med, 2004, 27 (3):123-128. DOI: 10.
1038/sj. cgt.7700723.

Torres-Ramos YD, Guzman-Grenfell AM, Montoya-Estrada
A, et al. RBC membrane damage and decreased band 3
phospho-tyrosine phosphatase activity are markers of COPD
progression[J]. Front Biosci, 2010, 2 (4):1385-1393. DOI:
10.2741/e199.

Torres-Ramos YD, Garcia-Guillen ML, Olivares-Corichi IM,
et al. Correlation of plasma protein carbonyls and C-reactive
protein with GOLD stage progression in COPD Patients[]].
Open Respir Med J, 2009, 3 (1): 61-66. DOI: 10. 2174/
1874306400903010061.

Ahmad A, Shameem M, Husain Q. Altered oxidant-
antioxidant levels in the disease prognosis of chronic
obstructive pulmonary disease [J]. Int ] Tuberc Lung Dis,
2013,17(8):1104-1109.DOI1:10.5588/ijtld. 12.0512.

Nicks ME, O'Brien MM, Bowler RP. Plasma antioxidants are
with  mpaired and COPD
exacerbations in smokers[J]. COPD, 2011, 8:264-269. DOI:
10.3109/15412555.2011.579202.

Steer ], Gibson J, Bourke SC. The DECAF score: predicting

associated lung function

hospital mortality in exacerbations of chronic obstructive
pulmonary disease[J]. Thorax, 2012, 67 (11):970-976. DOI:
10.1136/thoraxjnl-2012-202103.
Echevarria C, Steer J, Heslop-Marshall K, et al. Validation of
the DECAF score to predict hospital mortality in acute
exacerbations of COPD[]J]. Thorax, 2016, 71 (2): 133-140.
DOI:10.1136/thoraxjnl-2015-207775.
Fernandez-Granero M, Sanchez-Morillo D, Leon-Jimenez A.
Computerised analysis of telemonitored respiratory sounds for
predicting acute exacerbations of COPD[J] . Sensors (Basel),
2015,15(10):26978-26996.DO1:10.3390/s151026978.

(Y F 91 :2018-08-30)



