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ABSTRACT Objective: To investigate the relationship between serum clusterin  (CLU) and granule membrane protein 140
(GMP140) and coronary artery lesions and major adverse cardiovascular events (MACE) in patients with acute myocardial infarction
(AMI). Methods: 129 patients with AMI who were admitted to our hospital from January 2020 to December 2021 were selected as the AMI
group. According to the number of coronary artery lesions, they were divided into single vessel lesion group (n=34), double vessel lesion
group (n=50), and multi vessel lesion group (n=45). The patients were followed up for 6 months and divided into MACE group and
non-MACE group according to whether MACE occurred. Another 55 healthy volunteers in the same period were selected as the control
group. The clinical data of patients with AMI were collected, and the serum CLU and GMP140 levels were detected by enzyme-linked
immunosorbent assay. Multivariate Logistic regression was used to analyze the influencing factors of MACE in patients with AMI, and
the predictive value of serum CLU and GMP140 levels on MACE in patients with AMI was analyzed by the receiver operating character-
istic (ROC) curve. Results: Serum CLU and GMP140 levels in the AMI group were higher than those in the control group (P<0.05). The
serum CLU and GMP140 levels in the single vessel disease group, double vessel disease group and multi vessel disease group increased
in turn (P<0.05). 6 months after follow-up, the incidence of MACE in 129 patients with AMI was 25.58% (33/129). Multivariate Logistic
regression analysis showed that elevated left ventricular ejection fraction was independent protective factor, increased age, ST segment
elevation myocardial infarction, KILLIP grade =111, elevated low density lipoprotein cholesterol (LDL-C), elevated CLU and elevated
GMP140 were independent risk factors for MACE in patients with AMI (P<0.05). ROC curve analysis showed that the area under curve
of MACE predicted by serum CLU and GMP140 levels in patients with AMI was greater than that predicted by CLU and GMP140 alone
(P<0.05). Conclusion: Elevated serum CLU and GMP140 levels in patients with AMI are associated with coronary artery lesions and
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ABERTE] <12 h; (3) BH REBANEIFEE R E . HEBRbR
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SR () B IE T E T B T RERERS ; (5)BENSET; (69K
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F o IR, Horh 2 19 6, 55 36 il ; 44 BT 4 4k 18.38~27.24
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e
1.2 Fik
1.2.1 Mm% CLU.GMP140 K F8aill  WEEFTE XS AR H
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HSERAR A (n=34) W AR 4 (n=50) , £ IR A5 21 (n=45) .
AMI B #F LBt el e E &Y 6 1, SitFAE O IAE
BY 0 1 B PR ANTRUE OB AR AR T B O VRS
2% MACE £ANG 0L, BivF# 1L 2022 45 6 H 5 MACE {4}
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MACE 41,
123 #rligE I AMIEREIG RO, A3 0 R
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ZIRH TAERHE (ROC) 5T IME CLU . GMP140 7K F-%t
AMI 3% MACE M ; 2% Logistic FIH 43 #7 AMI
H% MACE [952m R 2 P<0.05 hEFASHE L,

2 R

2.1 AMI 53488 MmE CLU.GMP140 /K FE L&
AMI 2 [fiL7% CLU .GMP140 7K 355 X BB4H (P<0.05), L
%% 10

%1 AMI A5t RAME CLU.GMP140 7K FELE (2 5 )
Table 1 Comparison of serum CLU and GMP140 levels between AMI group and control group(xt s )

Groups n CLU(ng/mL) GMP140(ng/mL)
AMI group 129 119.19+ 10.10 53.57+ 6.98
Control group 55 88.32+ 7.47 28.13+ 2.89
t 22.966 34.979
P <<0.001 <<0.001

22 AREIB KB BkFE T L AMI B3 i CLU.GMP140 7k
T

BRSO AR SO A 2 SO AR LI CLU .GMP140
AR TR (P<0.05) . WLk 2.
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Table 2 Comparison of serum CLU and GMP140 levels in patients with AMI with different number of coronary artery lesions(xt s)

Groups n CLU(ng/mL) GMP140(ng/mL)
Single vessel lesion group 34 108.21+ 6.28 47.71% 6.58
Double vessel lesion group 50 118.79+ 6.41° 53.01+ 5.05°
Multi vessel lesion group 45 127.92+ 7.08® 58.62+ 5.28®
Fend - 171.712 74.060
P - <0.001 <0.001

Note: compared with single vessel lesion group, *P<<0.05. Compared with double vessel lesion group, °P<<0.05.

2.3 AMI &3 MACE WIS EEH5

Rt 6 A~ H 129 il AMI B3 &4 5 T & WUEESE .8
B0 T 528 L6 1) P AR OB L6 5 ST AR Y AR T K L8
B TEESET T, MACE %4 28 25.58 % (33/129) , MACE 4H4F:
KT HE MACE 4, ST Bedfi e 2.0 UL SE KILLIP 43-4% =111

% L ) .LDL-C .CLU .GMP140 /K *F- 5 F-: MACE 41 ,LVEF
& TIE MACE ZH1(P<<0.05) ; PZEL AR E VR AP AR B
R FERIGO AR AL LA | S JIE B L =t H il HDL-C LA

ZER(P>0.05), W3,

%3 AMI 2 MACE MR R RS

Table 3 Univariate analysis of MACE in patients with AMI

Items MACE group(n=33) Non-MACE group(n=96) 7 P
Gender( male/female ) 25/8 58/38 2.519 0.112
Agel(years, xt s) 65.24% 8.37 60.04+ 8.09 3.157 0.002
Body mass index(kg/m? x+ s) 23.95% 2.03 2329+ 2.21 1.527 0.129
Type of myocardial infarction[n( % )]
ST segment elevation 20(60.61) 38(39.58) 4.501 0.034
Non-ST segment elevation 13(39.39) 58(60.42)
Smoking[n( % )] 19(57.58) 44(45.83) 1.355 0.244
Underlying disease[n( % )]
Hypertension 20(60.61) 23(23.96) 0.719 0.397
Diabetes 10(30.30) 50(52.08) 0.519 0.471
Hyperlipidemia 13(39.39) 30(31.25) 0.733 0.392
Chronic kidney disease 5(15.15) 11(11.46) 0.062 0.803
Chronic liver disease 6(18.18) 13(13.54) 0.133 0.716
COPD 5(15.15) 9(9.38) 0.355 0.551
Criminal blood vessel[n( % )]
Left anterior descending branch 12(36.36) 32(33.33) 1.395 0.498
Left circumflex branch 3(9.09) 17(17.71)
Right coronary artery 18(54.55) 47(48.96)
KILLIP grade> TH[n( % )]
Yes 15(45.45) 10(10.42) 19.296 <<0.001
No 18(54.55) 86(89.58)
LVEF( %, xt s) 47.36% 6.62 52,71+ 8.59 3.252 0.001
Total cholesterol( mmol/L, x* s) 457+ 0.33 4.49% 0.35 1.142 0.256
Triacylglycerol(mmol/L, xt s) 1.72+ 0.26 1.67+ 0.23 1.080 0.282
HDL-C(mmol/L, x* s) 1.06+ 0.24 1.12+ 0.15 1.346 0.186
LDL-C(mmol/L, x% s) 3.28%+ 0.28 3.12%+ 0.28 2.742 0.007
CLU(ng/mL, xt ) 127.18% 8.77 116.44% 9.04 5.937 <<0.001
GMP140( ng/mL, xt s) 58.78+ 6.22 51.78+ 6.31 5.522 <<0.001
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2.4 AMI E#& MACE 1% A2 Logistic [@)34

DU O UBEFESS A (ST Brdmn AL "1 3k ST Bt
%9k "0") KILLIP 434 =111g% (&K "1"; %K "0") LVEF,
LDL-C .CLU .GMP140 Jy [ A5 & , EUE i A , & 55 % = MACE

(GRR "1 7520 "0") R AR i . 2R3 Logistic [IIH 44T R,
LVEF JH 5 s (4P R 2R ARS8 0 ST B v B0 IIUASESE
KILLIP 43% = %% .LDL-C F} 7 .CLU F+5 .GMP140 F+55
AMI 3% MACE fypliar fals [N Z (P<0.05), IL3k 4.

& 4 AMI £ MACE W& EZ Logistic [@)34 %
Table 4 Multivariate Logistic regression analysis of MACE in patients with AMI

Variable B SE Wald ? P OR 95%CI

Increased age 0.081 0.036 4915 0.027 1.084 1.009~1.164

ST segment elevation
myocardial infarction 0.293 0.178 2.716 0.099 1.341 0.946~1.900
KILLIP grade=111 1.606 0.591 7.378 0.007 4.984 1.564~15.880
Elevated LVEF -0.075 0.036 4317 0.038 0.928 0.864~0.996
Elevated LDL-C 0.039 0.033 1.417 0.234 1.040 0.975~1.108
Elevated CLU 0.146 0.043 11.756 0.001 1.158 1.065~1.259
Elevated GMP140 0.227 0.058 15.299 <0.001 1.254 1.120~1.405

2.5 i CLU.GMP140 7k F3f AMI & MACE BFIMNE
ROC M43 Hr ik, 1L CLU GMP140 7K -1 4 15 )

AMI #£3 MACE il 2k T iR (AUC) K F CLU,GMP140
M (Z=2.654 2.753 , P=0.008 .0.006) ., .32 5 FIE 1.

%5 MiE CLU.GMP140 7k F3F AMI 2& MACE HHTMME
Table 5 Predictive value of serum CLU and GMP140 levels for MACE in patients with AMI

Indexes AUC 95%CI Best truncation value Sensitivity( % ) Specificity( % ) Youden index
CLU 0.793 0.713~0.859 126.47 ng/mL 57.58 85.42 0.430
GMP140 0.789 0.708~0.856 56.84 ng/mL 66.67 81.25 0.479
Two combination 0.884 0.816~0.934 81.82 80.21 0.620
1.0 - 1,129 ] AMI 35 MACE &5 25.58% , HFREARSN
[ I 26.61 % 1R ik S Ui ) 20.72% AEEE , 7% AMI
08 HETUGE2, HILHIS AMI % MACE %45 % R R HIEHL
I i, WHEHE AMI 3% MACE BiA RIS il B T35 3
206 [ AS BEH Ao 2 b T e AR S Bk A LA FE R AMIL % 4
g | 2 JRE SRR SR | HC R B S IR SRR i/ 3
g 04l e LV A3 I P SRS 536 SRR,
i CLU AW PR N30 1716 L5 BE RS B — R R 11, AR
gl — CLU S T, BT (R AN AR A UB S VAT R I T
N | — GMP140 PEATSRE R IE IR S Z R IIRED, JE T CLU X s h0%% iz
I —— Combination TER, LR e B THS AS I ER, B 4E CLU gefeift
00 e WAL - PR R R B L ] AS R
00 02 04 06 08 10

1 — Specificity
B 1 Mi#F CLU,GMP140 7k EHiil AMI ##& MACE g ROC #£k
Fig.1 ROC curve of serum CLU and GMP140 to predict MACE in
patients with AMI

3 Wik

EAE SR BRI 259 5250097 T B % J A X S
IR 1 2R B TR 7 5235 , AMIL H 2% 5 95 A1 98 1 JXU I A i 13 e
1%, {1 MACE & /& AR5 , P d SR HR 3 U U2 ARRSE

Hk CLU EREAZIN T -«B ] 7 BRI 1 -«B {55
i g, S PURAE A AS Az K R R Jm CLU REH I I
IR LA S AL RS0 ] AS A A JE R, BRI ST
CLU 5 AS KA RIEHEVIMIE . ABFFEETR R, L CLU K
FIRZE AMLEA KR, X5 ERFEHGE CLU BATHT
AS FEHIIZERARE , %185 CLU Jhm it — AR Bk R4 1
A K, CLU M e AMI R AS B H, PR i 28 SR
Z SRR S , AMIERURTEC LB L 1f 2%+ CLU T
e, B O LBk LYK A2 T W e (1™ BE— 22 A A 1, 1L 35
CLU KF-Jh 2 AMI 3 MACE (il S7 fa 6 R 2R, U L
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MU " B a5 M CLU DI 2 8Us & Fnim .o LA
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WP, EF GMP140 51/ MG R &I 56 &R | IR AT R
GMP140 MY AE@E I/ MG S5 AS BAKIE, bheH—
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GMP140 g R R E A MG, 107 GMP140 /K STk &5 5 B
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# MACE (s e R, SIS GMP140 7KF-F s 231
Jim AMI B35 MACE U, 34T 5t RS Il GMP140 /K- T3
5| R I YRR a5 DA T 8 1 AMID S A f A, ARG o UL T8 12
FUALFKE , FETTHE I MACE K&, ABFS 45 Bk TR, 4F
i ST Bt A0 U S (KILLIP 434 \LDL-C #1 LVEF /K
g7 AMI S MACE &A=, 7317 R 2 AT 3% 1R e
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MACE U381 ; ST B s .0 JJURESE 5 B O R AR 7 3R
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FPEBEYL = Az 3, 39 MACE XU ; Killip 434% % = #1 LVEF
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