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(HWE] a6 HFIEN RS T 1 (ESM-1) SHAEEEIE (PCT ) BRI 7540 T R S 24018 1B
FEVERBR SMENE (ABCOPD ) HIWIRIRE Lo Fik 8 2019 4F 1 H & 2021 4F 12 H 7F LT 4 10 X HREE B
W A RHE BETR YT Y AECOPD 3% 200 FIMEAIFFERT S, MARRIE T4t 0 A WA . AR PP 2l 113 1) g
PR H 87 . LAIRIBIAE 1167 4 L DR AR R B A 7 (R AA R () 35 SR 100 B R %o B, SRAE AECOPD f 77 M fit
XFRRZA MY, H ELISA A ML i ESM-1 Fl PCT K3k /K F-. £: ROC £k, W4 ESM-1. PCT Sl i #1546
XS AECOPD AL iz Wi (. 4 & SPUBUYRITHT, AECOPD 4 pd PR YL 4H 35 1 I3 ESM-1 Al PCT 7K
Y57 T AECOPD R4 B PR 20 KA e IR ZH (P 121<<0.05) 3 &9 K897 )5, AECOPD 40 P JEk g it 28 2 1f.
i ESM-1 #l PCT kAKX T, SR ar b2 S a5 L (P#<<0.05) . MG ESM-1. PCT Hli2
It AECOPD £ R UL ) AUC 4y 0.902., 0.828; ESM-1 FefE i FAE A 1.326 ng/L, 2K AECOPD 41 B Bk 1) 7 i
}0.836, B R 0.842; PCT fefEilfi ALAE A 0.246 ng/L, 2Wr AECOPD 41 B YLy RAKE 1 0.542, R4 0,982,
WIS LW I PERE IR, AUC 4 0.953, REUE N 0.886, FEFEEE N 0.952, %+  AECOPD fB & 40 By il
IM7E ESM-1 & PCT R7K X FH 5, PR 156G ARGl 78 422 s 40 A MBS 2 Wi T VS I DR A (EL AT S o

(k@R ] MMM IYR SN, WA R T 1 RS R, 0P8 PR YL

[BIAZ] #H/NHE, FREEIr, ARG, &5 . IMVE PN AR e T 1 SRS 28 e G A D /02 1 BH ZE M Rilpei
i B 200 R TP I R L[] Y AR 4R, 2023, 44(8): 989-993. DOL: 10.16781/.CN31-2187/R.20220758.

Clinical significance of combined detection of serum endothelial cell-specific molecule 1 and procalcitonin in
acute exacerbation of chronic obstructive pulmonary disease with bacterial infection

HU Xiaoyan'?, XU Xianghuai’, ZHENG Xiao’, XIA Xunhe’, JI Huaxia’, ZHENG Jinxu'’

1. Department of Respiratory and Critical Care Medicine, Affiliated Hospital of Jiangsu University, Zhenjiang 212001, Jiangsu, China
2. Department of Respiratory Medicine, Tinglin Hospital, Jinshan District, Shanghai 201505, China

3. Department of Respiratory and Critical Care Medicine, Tongji Hospital, Tongji University, Shanghai 200065, China

[ Abstract | Objective To explore the clinical significance of combined detection of serum endothelial cell-
specific molecule 1 (ESM-1) and procalcitonin (PCT) in the acute exacerbation of chronic obstructive pulmonary disease
(AECOPD) caused by bacterial infection. Methods A total of 200 AECOPD patients who were hospitalized in Department
of Respiratory Medicine, Tinglin Hospital, Jinshan District, Shanghai from Jan. 2019 to Dec. 2021 were selected. They were
divided into 2 groups based on the sputum culture reports: bacterial-infected group (n=113) and non-bacterial-infected group
(n=87). As a control group, 100 volunteers who underwent health examination in Tinglin Hospital, Jinshan District, Shanghai
during the same period were selected. The levels of serum ESM-1 and PCT in each group were detected by enzyme-linked
immunosorbent assay. The diagnostic value of serum ESM-1 and PCT alone or in combination for AECOPD with bacterial
infection was evaluated by receiver operating characteristic curves. Results Before the anti-infection treatment, the levels
of serum ESM-1 and PCT in the AECOPD bacterial-infected group were significantly higher than those in the AECOPD
non-bacterial-infected group and healthy control group (all P<<0.05). After the antibiotic treatment, the expression levels of
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serum ESM-1 and PCT in the AECOPD bacterial-infected group were significantly decreased (both £<<0.05). The area under
curve (AUC) values of serum ESM-1 and PCT alone in the diagnosis of AECOPD with bacterial infection were 0.902 and
0.828, respectively. The optimal critical value of ESM-1 was 1.326 pg/L, and the sensitivity and specificity in the diagnosis
of AECOPD with bacterial infection were 0.836 and 0.842, respectively. The optimal critical value of PCT was 0.246 ng/L,
and the sensitivity and specificity were 0.542 and 0.982, respectively. The best performance was achieved in the combination
diagnosis with an AUC of 0.953, a sensitivity of 0.886, and a specificity of 0.952. Conclusion The levels of serum ESM-1
and PCT are increased in AECOPD patients with bacterial infection. The detection of serum ESM-1 combined with PCT has

potential clinical value in improving the diagnosis rate of bacterial infection.
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PP EBH ZE VRS SN EE (acute exacerbation
of chronic obstructive pulmonary disease, AECOPD )
& 45 76 18 1 BH € 1% i 9% 75 ( chronic obstructive
pulmonary disease, COPD ) & &1 & rf i Bl 1Y &
PEFE . AECOPD i & N Z AL, WnasFisdj |
RATEYe AEds . B0 M YRS, Hrbhk
F B A IO I R, AR . SR
TR, AIEHR . AHESE, TN PRI L 3 AECOPD
KB 40%~50% " . N T BERE TR . LR LR
fift AECOPD [ BUAEAR, FEbING, 52 WIRHE0N
R NIIR R RO € R 7N EATE 7/ I (P SR tilif )7 R
-7E AECOPD HTI& a7 Iy AR LU & S v ih
JERED, XEAESEARS . A, M EE
FIRIT -

I B W R b 92l 8 T i A T e Uk
L A U 45 BRI IR B AR HE 11 48 B (white blood
cell, WBC) TH%k. i 4 ftg b 451 aT A3 25 ]
B RS GIFAMEEERY. BRIl R Z b, i
PR T 40 P SR R 8 R i A5 CRP, R 515 2 i
(‘procalcitonin, PCT ) . CD64 $5%4%5 . A SCHkRIA,
PCT Al APt AECOPD 2 2 15 13 I A7 2 T Pk
Yet N Hz 20 B 4% 3 T 1 (endothelial cell-
specific molecule 1, ESM-1) T4 & BAY—FhiE
FIZ0E, H B ERUIIE P R 4R 300, LA R
VERRI A ST . ESM-1 Al LI 1 3 46
AR, VRIS R — N8R . ARG
A1 ESM-1 5 PCT G720 i VS e a2 W 5 ThT
PSRBT HE . AIFFEE AN E ESM-1
5 PCT MERIAAKF, HRIPE A K I7E AECOPD
EE PGS W N E AN AR S

1 ZRFFE

11— R R Al X AREE BERTI PY
FF2019 4E 1 A % 2021 4E 12 A4 H &R AECOPD
B 200 B VE I BFEX S0 AR A BRIE: (1) £F
B 2020 4 i g P B ZE M i 5 05 42 BR A8 1L ( global
initiative for chronic obstructive lung disease, GOLD )
Hi AECOPD 12 Wi b ™ 5 (2) Ifi R % 5% 4
(3) hBEbEVIAR IV HEERbRIE: (1) XLk
EAEAEN A, (2) AERT 4 AN S HiA R
(3) COPDINE HWEKRT 5d; (4) HAEE .
LA WA PR (5) ARt fE b r] fg
T MR R . AR RS Lig T4l
X MR B AR BEZE 51 2 i ditt, T AT HE AR 1Y
Bt R NS R E Y, B A RS
A 411 200 5] AECOPD 23 /1, % 117 {4,

2 83 i, AR 45~72 %, FHAERY (65.846.3)
& o DRI IE A DA P IR B BRI AR R R
B B =107 efu/mL ™ (cfu 45 758 i f
), WRIAIRIEFRE R, K AECOPD i # 41 0 4
PR MR RN AN PP IER YL 2 . fEERREXS [ ]
T LT 4 LU DX ARBE BEA T AR 1 100 i)
H, T 5200, Lo a8 il AEEE 44~T1 %, VAR
(653£6.2) %, A BETEABIK HIE RS
AR AR R AR AR, SR FH4A THURGL 5
HIRTT -

1.2 #emzE HFRNAE: XFIORAAS
PRI, SRR AR A EE A 7
LRI, FHE IR WA AT AN R IR, R
4 [ B Y BRI R e M2 A T
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TR BRAF] ) S PR AS T S B A TR

7% ESM-1, PCT Ayl B8 ABSE A THL
AZIRIT, TR HIERRILG Y AECOPD 12
ST RLEIA TR B 2 IR UGBTI kb
YeYAIT IR a)— A2 7~14 d, BRI R AR 3
B IEFIG R R . AN J5 SR P 1 IR A5 1
SRS WIARSE, 16T ST AR T i 25 S AoRE
JEEE . PURGYRITIR, N THEITRL, T BRI
AT R AR, AR IR MO . AR YT
], AT A i R A AR A IR I T RN

HE S R IKIAL 3 mL, ARl Bl
LRI (R AR & IR IBOE RS IE # kil 3 mL,
BB R IGRE, B DA M o K YA B A 1t 375 5
o5 AEE 3, RAFE—80 CUKAhFI. Frfy
WG G I bR AU ST S, kR 5 — R
ELISA {46 ESM-1. PCT /KF, ™%/ ELISA
WA & UL 5 484E . AECOPD 41 & YL /i #1677
Je TRl R A LI FEAGI
13 %itsabz® [ SPSS 20.0 #ib#T411#

SMTe TTETERINA X5 R, AR HECR T ¢ K50
w200 TR AR R, RA R
221l ROC {2k, LIPEHr ESM-1, PCT B ul 9 2
A KX AECOPD 4 i B Sk B2 Wi i (B, A 50
KHE (o) 4 0.05,

2 # R

2.1 BREAT R — A 200 4] AECOPD %
H 103 {9 A T A R B, A2 R R
S5 87 BER W A TR B R S B, A2 AR A A R
Qedle 3 AEARIS . ] BMI AT oI .
PRI . AR ILAE WA T T Y 22 S TR ST
L (P¥>0.05) , P4l AECOPD & # [i] () £ %
i REFRARER 1 A0 7 A B BOHE R (2
It (forced expiratory volume in the first second as a
percentage of the predicted, FEV %pred) . % 1 #»
IR FH G & ( forced expiratory volume
in the first second/forced vital capacity, FEV,/FVC )
ZFETHGIFE L (P¥>0.05) . L3 1,

£1 3EFRHRH—RAR

LD AECOPD 4H#PER Y4 N=113  AECOPD JE4N P/ YLl N=87 FEFEX BEZH N=100
R/ xEs 68.316.6 64.4+5.6 65.3+6.2
BEYE, n 66 52 52
BMI/(kgem ?) 24.35+3.24 23.8243.22 23.56%3.52
LT, n

Fel 28 27 30

7 85 60 70

5 26 25 25

G 87 62 75
TG IfLAE, n

A 28 20 26

g 85 67 74
W, n

H 69 50 55

G 44 37 45
FEV Y%pred/%, x+s 68.28 +24.00 71.52422.00 -
FEV,/FVC/%, X+s 60.13+7.20 63.12+6.80 —

AECOPD : 14 fH ZEH: il s S E s BMI AR FE 544 FEV Yopred : 55 1 R I F AR S T HE 1) B 43 L s FEV,/FVC:

551 AR G

22 FEiRmMEIERLER  AECOPD JF 40 M1k Yy
G BT 47 PR T 32 Bk HAL 8 Bk,
AP PRI 2H B R B R A L3R 2.
23 &8 ik ESM-1 #2PCTKF JAIFHI3 4
] 1fil & ESM-1 1 PCT /K V- 19 22 5 A Ge 127 1 X
(P<<0.05) , JAJTHI AECOPD 4 B I gy He 34 1l
5 ESM-1., PCT /K45 F AECOPD 3 4 i 11 J2&
e FUERR ARG (P #1<<0.05) o L3 3,

&2 AECOPD HEMBLBFERRETHRLYE
n

PR B

2 [ PHPE R IR

Jiti 98 i T {1 T 23

e L T 20
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*£3 &HAIME ESM-1 #1 PCT /K FELLE

(ug* L"), Xx=Es
Bl n ESM-1 PCT
AECOPD #i i PR e 41
IRITRT 113 12.71£2.49 2.0340.39
RIT)E 833+1.08 0.5140.07"

AECOPD A4 M4 87 82642017 0.53£0.08"
TGS

T B2 100 7.41+2.11° 0.53+0.12"
"P<<0.05,"P<0.01 5 AECOPD 4H 1 14 /B L 235 )7

Wi LLE . ESM-1: N A4 M0 F 1 PCT: FRE5 2 5
AECOPD : 18 VERH ZEE g At i .

2t i 697 )5, AECOPD 41 1 Mk e /R
H ML ESM-1 1 PCT /K FEIIESEITHT R (P <

0.05) , SRR H LR ER TG IFFE X
(P¥>0.05) . W3,

24 7 ESM-1,PCT # Jk K& 440 5 AECOPD
o R e 95 WA ROC 4R 40 4s R s,
I3 ESM-1, PCT 12 W AECOPD 4l [ J&k L 11
AUC 4 0.902 ., 0.828; ESM-1 s fdif St h 1.326
ng/L, 1Z2Wr AECOPD 4 T B UL ) R 5% 4 0.836,
FESERE N 0.842; PCT AN AHE N 0.246 pg/L,
27 AECOPD 4 B R YL 11 R Ky 0.542, RS
4 0.982, MBI WIHERE R ML S, RAGY
AUC # 0.953, REE N 0.886, FF5FE N 0952,
W3 4.

* 4 IniE ESM-1. PCT Bz B AN AECOPD 4 H B2 B NME

ez AUC (95% CI) R iR ZPEFEHL
ESM-1 0.902 (0.854, 0.945) <0.001 0.836 0.842 0.679
PCT 0.828 (0.756, 0.884) <0.001 0.542 0.982 0.525
ESM-1+PCT 0.953 (0.875, 0.982) <0.001 0.886 0.952 0.838
ESM-1: N 2 R 50 F 15 PCT : FEIG 2 R ; AECOPD i P BH SEVERT B 2 M N ; AUC: -h4: T AR ; CI: B {5 X (8]

3 3t 8

MR P2 A B R 2019 4R H A B
UNEE NS EYNEE s =9 I N BB 2 E N T
HArRE 60 & LA B A 18.1%, 65 2 DL A
5 12.6%, T ELix—$cdisaeim . Mg IREA
2L R AT COPD B £ i i, AECOPD
A WAEBTIE L, OB TR T LM, %5, IF
W RIME SRR AN, 27 PR B Bl R G 2 ) TR
AECOPD i N £ 245 KI5 . 2tk L rpngaE
YL MR - SCRUE RS R S 80N
JEYLTT I, ANEILHE I WBC AL, Ak 40 i 1
% J2 CRP KA S5 (8, 53R 3% 2 2 W 240 v
PRI AR, (R AT B IR AR A A
5, BABEARNEARE, B2 ATEERE IR
ARBEIGYY, ST RIIE TR . BLAh, R
B el FEA T RER K, TR BRI 45 2 R R ] B
SO A RN Z5 R, ARMEVE TS P 25 A 28
i FH AR

PCT & —FloBEEE (1, 7615 % A BLRA R Himn i
AR B ARG, 5 A A L B 2R e 4 D S e
FREERERT, PCT W] iy FFR AR LAS M A 28 P4 43D 41
SCRRIR AN = A, RN i R D S T, RN IR
T EBIE S — 0 ML YSIR A L T AP AN
PR R AR L AR IESE I T PCT 4

IR A2 20 T 1 R ) AECOPD 3 TR T s

ESM-1 HIGAb A A% — FELIA = Az, HAT WL
FEAEYEYIRE, RERE T AMNEN A, £
Fh A9 K740 TNF-a, TL-1 %5 fEf% 30 3% ESM-1 )
558 . De Freitas Caires 25 ' HFSEIE 52
T PR T LA P B A AR S 00 ESMI- 1, 38 J%
YL B0 1) & AL ) PR A 2R F R AE R TR
Hifi. Mihajlovic %5 fE T ] e T & AT
58 i H ESM-1 KP4k R G PER 52 Fi 28 d 4K
T3, R IAETNR H R B AE 5 B0 IR MR St
bR, ESM-114F PCT, UT4EARMFFTUESE, 1EMk
BENE T B0 NG N B2 B s . 2 4% DR i v,
ESM-1 AJ DIAE SR P74k s 18 ™ 2 A B R TS A b s
Pt AN A VERT IR . AR A
fiE . AR DXARAFPERT 5 . FiAR € i R s R 55
FIATFFE 2 B ESM-1 1] GBS —Ff iz it 58 i 1o A A1
Bz IRERIRR G . ABFSEF, AECOPD 40 B
PERYL H 3 I HE ESM-1 kK FFH R, Xl fEs
I J e P 3 A L R RN A LR A DG, AT LA
YER— AP A B G R B, 5 Sk
gER—F

A HEFE 45 R BN, I8 YT i AECOPD 4 5
JBG YL 2H B 3 Y Il 7 ESM-1 AT PCT /K % ¥ i T
AECOPD 3 4ff i M Bk Y 2 2 fit B X B4 (P 3 <
0.05) , AECOPD A 4 [ 14 J8 22 21 5 fgit B X il 2
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22 R G E Y (PY>005) , X—45 81K
W H 1 3 ESM-1 F1 PCT 7K SF 75 Al 40 1 1 8% e K
IEH MRS N R e — BRI AR, IF R
FRL A= 2T e S BUR ML AE RiRIT A,
AECOPD 4 [# M B e 41 H 35 13 ESM-1 F1 PCT 7K
SR RIFRAE (P17<<0.05) , S{aHEx B4 Lt
MERTG I FE L (PY¥>005) , HERTEMTE
YR B A HR, ESM-1 M PCT /K- fig g
T [ 20 R A HiUKOSE . ROC R 20 B 45 1 B,
I35 ESM-1, PCT 412 Kr AECOPD 4 127 /g 4L (1)
AUC 4 0.902., 0.828; ESM-1 A1 A8 M 1.326
ng/L, 2 AECOPD 4t &% UL i) R4 0.836,
RSB R 0.842; PCT e fE: Il FH{E R 0.246 pg/L,
1ZWi AECOPD 4 R /B L 1Y RBUE K 0.542, R
70982, WFIRG1ZWH B PERE R LS, AUC
410.953, RELE R 0.886., FFHFEHR 0.952, VUL
g5 J4E 7R ESM-1, PCT B A A8 I 7812 W A1 5
AECOPD 4 14 JE 4 J7 TR AT V5 7 19 o (BRI DR 3
X, BHEEETHILER, FREEMEHRIE LS ESM-1 fil
PCT 7KW S I S BB IR TR

KW FRAEAE—E W RRE. 5, AR R
AN, XA ES  HR . R, ASWFSE TR T4
PR (R PRI ARAE SR T 85 9%, T BE 3% B Al
Z PR, K25 S 5 B ) FR R A T R
B IFA R IR, R R 2 s A — 2 S TR
fre fhm, AWFFAUNSE T ESM-1 #l PCT iX 2 4
MLEFR D, VA A8 LA 20 0 M g 1 Ik +
Fro EAJERIBEFEH, w LGS InEEAR S . gIA
22 TR YL 18 b A5 ek /D LB TR 22, $2 %F AECOPD
NP S TR R, MERA PR TRE

(& % C k]
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