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HE . BH 350 E sl AL B (MPO) B & M43 4a B/ ik & 2 BUIL A (NLR) 358 C R & &
(hs—CRP) &} ST #4432 U 5L (STEMI) B % 2 K BRI NMAR (PCD KB &R RS I F4(MACE) #97
MWL, ik ®I20165F5 A—20205F8 A 1[0 E 5 &5 A 2R S — W /B ERMIE 69 1784 STEMI & 4T
PCI% 97, RBRETE 15, AR B e R4, MUE PCIARAT 1A 2 MPO \NLR \hs—CRP, 541 % 4 AR S biom Tk
BRI, SR ERRE S EF2E STEMI &% 9ME s MPO NLR \hs—CRP, %3+ 8% X5 1 F MACE A A H 0L, %
#r % v STEMI % % PCI K J& & % MACE % B 2, 547 51 & f2 MPO .NLR . hs—CRP #} STEMI % & PCI £ J& & &
MACE 8T, 5R  FEREELHMPONLR hs—CRPH & T4 P EREE(P<0.05), P EKXEMAY G
FaEKEM(P<005), &F % B % Logistic 23 5472 £ & 7 : Cys C [ OR=3.662(95% CI: 1.507,
8.899) ] .MPO [ OR=3.725(95% CI: 1.533,9.052) ] (NLR [OR=4.088(95% CI:1.682,9.935) ] \hs—CRP [OR=
5.089(95% Cl:2.094,12.367) ] \LDL—C [OAR=6‘385(95% Cl:2.627,15.518) ] & % "4 STEMI % &% PCI K Jg £ %
MACE #3% 3% e B % (P <0.05), ROC #£ 4% 27, 9}ME 2 MPO NLR \hs—CRP & 3 % B&A-Fnl STEMI &4
PCIARJE & % MACE # #h & F @55 4 0.749(95% CI:0.650,0.849) .0.758(95% CI:0.657,0.859) .0.775(95% CI:
0.675,0.876)#20.898(95% CI:0.835,0.962), £5i& #PME 2 MPO.NLR .hs—CRP 5 STEMI & # J& 15 . PCI K )G &
% MACEH #,3 £ 54T STEMI %% PCI KJG X & MACE 5 58 B4,
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Predictive value of peripheral blood MPO combined with NLR and
hs-CRP for major adverse cardiac events after percutaneous
coronary intervention in ST-segment elevation myocardial
infarction patients*

Zhi-xiao Wu, Jie Li, Bo Wang
(No.4 Ward, Department of Cardiovascular Medicine, The First Affiliated Hospital of Nanyang Medical
College, Nanyang, Henan 473000, China)

Abstract: Objective To explore the predictive value of peripheral blood myeloperoxidase (MPO) combined
with neutrophil/lymphocyte ratio (NLR) and high-sensitivity C-reactive protein (hs-CRP) for major adverse cardiac
events (MACE) after percutaneous coronary artery (PCI) in patients with ST-segment elevation myocardial
infarction (STEMI). Methods A total of 178 STEMI patients admitted to our hospital from May 2016 to August

2020 were selected. All patients underwent PCI and were followed up for 1 year. The clinical data were collected,
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and the levels of MPO, NLR and hs-CRP in peripheral blood were measured before PCI. The degree of coronary
artery stenosis of the patients, the levels of MPO, NLR, and hs-CRP in peripheral blood of STEMI patients with
different levels of disease severity, the incidence of MACE one year after operation, factors affecting the occurrence
of MACE in STEMI patients after PCI, and the value of peripheral blood MPO, NLR, and hs-CRP in predicting the
occurrence of MACE in STEMI patients after PCI were analyzed. Results The peripheral blood MPO, NLR and hs-
CRP levels in the severe stenosis group were higher than those in the moderate stenosis group and the mild stenosis
group (P < 0.05), and they were higher in the moderate stenosis group relative to those in the mild stenosis group
(P < 0.05). The multivariable Logistic regression analysis showed that cystatin C (Cys C) [OAR =3.662 (95% CI:
1.507, 8.899) ], MPO [OAR =3.725 (95% CI: 1.533, 9.052) ], NLR [OAR =4.088 (95% CI: 1.682, 9.935) ], hs-CRP
[OAR = 5.089 (95% CI: 2.094, 12.367) ] and low-density lipoprotein cholesterol (LDL-C) [OAR = 6.385 (95% CI:
2.627, 15.518) ] were factors affecting the occurrence of MACE after PCI in STEMI patients (P < 0.05). The
receiver operating characteristic (ROC) curve analysis showed that area under the ROC curve (AUC) of peripheral
blood MPO, NLR, hs-CRP and their combination for predicting the occurrence of MACE in STEMI patients after
PCI was 0.749 (95% CI: 0.650, 0.849), 0.758 (95% CI: 0.657, 0.859), 0.775 (95% CI: 0.675, 0.876), and 0.898
(95% CI: 0.835, 0.962), respectively. Conclusions The levels of MPO, NLR and hs-CRP in peripheral blood are
related to the disease severity of STEMI patients and the occurrence of MACE after PCI, and the combination of the
three well predicts the occurrence of MACE after PCI in STEMI patients.

Keywords: ST-segment elevation myocardial infarction; myeloperoxidase; neutrophil/lymphocyte ratio; high-

sensitivity C-reactive protein; percutaneous coronary intervention; major adverse cardiac events

ST Bt 47 1 0 .0 L #E ZE (ST segment elevation 1 FR5H*E
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coronary intervention, PCI) &5 Y7 STEMI {9 55 22 F- B ,
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STEMI 8 # 7l J5 75 SCH R .

HAE SN TE B Jik o8 AR B £k K O i 55 9 0 R R
B E AR Y, & B C e & (high
sensitivity—C reactive protein, hs—CRP) | o ¥ ki 21 fitd/
I B2 40 0 EL (i (neutrophil/lymphocyte ratio, NLR ) /& J5
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H 9l = B8 (Triglycerides, TG) . & JH [& EE (total
cholesterol, TC) . 5 % J& JIg & A AH [ fi (high density
lipoprotein cholesterol, HDL-C ) 1% %% & JIg £ (4 IH [ it
(low density lipoprotein cholesterol, LDL-C ) | 220> & 4t
1. %3 2% (1eft ventricular ejection fraction, LVEF) . &7
T & T (alanine aminotransferase, ALT) | 2 * 5% & fili
(aspartate aminotransferase, AST) | SBLTE |l LT
JRIE IR F A M FL IR 40 3 2 Gwhite blood
count, WBC) . I, /MR 3% (Platelets, PLT) | £F 4 55 H
Ji L3 4 JE & 9 (matrix metalloproteinase—9,
MMP-9) . B il & C (cystatin C, Cys C) JLEEEHEH 1
WUBR ¥ (creatine
kinase, CK) & &P J& 1fi. MPO . NLR , hs—CRP ; A& 1 {3 45
FOIMAE B RO AR A SO
1.4 5ME M MPO.NLR.hs—CRP gyl zE

SR A fB 8 R T 23 B DK ML 3 mL, 3 000 r/min
B0 10 min, B4R 12 om, IR LT , R Y
Ji IV 53 7 AL (BC-6800 4 ) A 0 1M 6 B , G i 5B %
HRC PR 20 T b A R, TSR NLR B >R
9 ER B 2 E M AR A TR O W B ) 0
MPO . hs—CRP, i 7514 [ 32 [ Sigma A ] .
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AMI 20 J8 3 A B i e AT s AR sl Dk i 5%, >R H
Gensini TR RGEPEM LS WA AEFESE , Gensini
BlUor< 40 73 E WEERAELL, > 40 ~ 80 40 - H A
WEEMRAE, > 8043 B H N HEMAH
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Fr A7 8 PO R I AR 8 A A B0 45 7 4t
2 N7 1A T 1 = 1 N o | DA RN = S
WUEEH FIG YT o PCLARJS BEVT 1 4F , & H Jl o i 3%
1R A S U 1K, R BE U ) B
IO WUREBE B 0 T3 % ol | I 4 5 742 o
UL T R GO PR PER B 0 YRR BT AR O I A
$1F# AE I MACE 41, JL b STEMI 15 2 R % R
MACE 4 .
1.7 SitER®

B 43 MR SPSS 18.0 G i #kf4Fo iaE BT kL
DABIEL + bR 22 (x£5) Fon, LB e 505 114K
PERHLIE R R (%) Ko, FRAB TR 565 23

Z ik & T AE % fE (receiver operating characteristic,

(cardiac troponin [, cTnl )

ROC) 1285 52m K 2 54 43 M1 % 4 £ ] K Logistic
BIAAER . P<0.0S NERAG B L,

#R

21 AERIBEEERE STEMI E&5ME I MPO,
NLR.hs—CRP 7k 25 4¥,

178 fi] STEMI f& # | 5% B B 7 f8 35 43 £
(24.16%) , P B B 75 He 3 87 9] (48.88% ) , B J¥ Bl 7%
B 48151(26.97%) .

i rp HEEEPRZE 4169 MPO \NLR . hs—CRP [ #5,
BTN, ZRAGITFE L (P<0.05), #f—%
PP LL B R B T P R R 4L (P <
0.05) , H B 28 4 vl TR B E 4 (P <0.05) .
W1,

2

*1 AEFHBEEERE STEM EHS5MNE L MPO,
NLR.hs-CRP7KELLE (x+s)
a0 . MPO/ LR hs—CRP/
(mg/L) (mg/L)

BRG] 43 62.08+9.21 3.29+0.50 9.94+1.56
HEHASA 80 85.31+11.897 459089  12.89+2.117
FEMRAEA 48 9759+ 140477 610+123" 1698 £2.89"
FAY 50.963 66.307 80.635
PAH 0.000 0.000 0.000

. OSREERAH LR, P<0.05; @5 s dH i, P<
0.05.

2.2 MACEX4X1ER

178 il R F W B RV 45 9, S 6 B e o Ay
172 ) g & v, 21 ) BE MACE (11 6] 5 % O LA
BE, 18 A0 0 2 vk, S (5] M I 4 s A R A 3 i)
O T B IR RRAE) |, R4 151 B R KA
MACE,
23 MACEHEE5XREZ4EMACEHEBEIGKREMN
253

MACE #H 5 &k & /E MACE 20 & % v 5] AR I8 .
BMI . (= Il & W% PR L W s AR s A sl
TG .TC .HDL-C ,ALT ,AST . B HZL 2 | M WLEF R R
FRZA MF MR . WBC . PLT .MMP-9 .¢Tn I .CK %
M5 B AR AR K B A AR 8, 4 5 X
K, 2 ST E L (P>0.05). W2,
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MACE 4 5 % % 4 MACE 41 2% LDL-C . LVEF . LVEF it T & & /& MACE 4 , LDL-C . £F 4 & (1 )5 .
L YEH 5 Cys C . MPO NLR \hs—=CRP 55,2t ¥ Cys C MPO NLR ., hs—CRP #J & T & & /£ MACE 41 .
1%, 2% A5 1% = X (P <0.05), MACE 4 & & L2,

%R 2 MACE#ExK%4% MACE A EEIGFKERIELE

MACE#H 21 14/7 15(71.43) 10(47.62) 7(33.33) 6(28.57) 8(38.10) 5(23.81) 2(9.52)
KK MACEZ 151 88/63 86(56.95) 52(34.44) 39(25.83)  38(25.17)  35(23.18)  27(17.88) 4(2.65)
1/l 0.538 1.594 1.390 0.530 0.112 2.188 0.428 2.588

PAi 0.463 0.207 0.238 0.467 0.738 0.139 0.513 0.108

MACE41 2.50+0.41 6.48 +1.07 1.61+£0.32 2.40 +0.41 54.14+£9.20  33.49+4.51 35.26 £4.70
RAEA:MACE 2 2.39+0.38 6.20 +0.94 1.54 +0.28 2.12+0.33 58.66+9.73  3228+420  34.62+4.13
1/ xMH 1.231 1.257 1.055 3.532 2.007 1.226 0.654
P 0.220 0.210 0.293 0.001 0.046 0.222 0.514

MACE# 17.59 £2.28 93.01 +10.84 359.43 +50.71 4.30+0.52 1.51+0.26 22.98 +3.04
K EAMACE 16.92 +2.41 91.41 +11.35 341.58 +46.84 421+048 1.45+0.24 21.27+3.83
t/x*E 1.201 0.608 1.620 0.797 1.063 1.960
PAH 0.231 0.544 0.107 0.427 0.289 0.052

MACEZH 159.35 £21.20 4.51 £0.89 69.28 + 10.15 6.03+1.16 3.20+0.45 78.64 +9.03
KREH MACE 4] 168.76 +26.35 3.95+0.73 64.92 £9.78 4.95+0.87 3.11+042 76.09 £ 8.35
1/ ME 1.566 3.203 1.906 5.102 0.912 1.298
PE 0.119 0.002 0.058 0.000 0.363 0.196

MACE41 29.58 +4.11 22.41+3.23 1.49 +0.21 95.73 £ 11.87 5.82+1.03 16.89 £2.75
KRAEAMACE 2 28.69 £ 4.08 22.86 +3.17 1.41+0.19 83.01 £9.78 4.49 £0.76 12.64 +1.92
t/xMH 0.936 0.608 1.785 5.435 7.169 8.966
PH 0.351 0.544 0.076 0.000 0.000 0.000

24 STEMIZEPCIREFEAXEMACERISEZE  fH), JIAKMER0.05, HERAKHMER 010, #H1TE
Logistic [E])3 5 #7 LR E Logistic 457, 25H %% : Cys C[OR=

PL STEMI & # PCI AR J5 /& & & 4= MACE & [H A8 3.662(95% CI:1.507,8.899)]. MPO [OR=3.725(95%
#(#5=0,J&=1),LVEF .LDL-C . £F 4E % 4 Ji{ . Cys C . CI: 1.533, 9.052)]. NLR [ O R=4.088 (95% CI: 1.682,
MPO NLR  hs—CRP 3 [ 25 4 ( [ 25 B (4 0 B4 40 9.935)] . hs—CRP [OR=5.089(95% CI:2.094,12.367)].
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LDL-C [ O R=6.385 (95% CI: 2.627, 15.518 )] § Ny
STEMI # # PCI R J& % 4 MACE 1) e PR 2%
(P<0.05), W33,
2.4 5ME M MPO,NLR,hs—CRP ¥ STEMI £ &
PCI AR jg% & MACE gyF il &

ROC £ 45 3 7w , 4P 1 MPO \NLR  hs-CRP
K 3 & Bk A U STEMI B % PCI AR J5 & £ MACE 1)
SR 20 91k 71.43% (95% C1:0.477,0.878) .76.19%

R A
Mowo

(95% CI: 0.525, 0.909) | 76.19% (95% CI: 0.525,
0.909) F171.43% (95% CI:0.477,0.878) , H F 1k 23 5l
} 73.51% (95% CI: 0.656, 0.802) . 72.19% (95% CI:
0.642,0.790) .71.52%(95% C1:0.635,0.784) F191.39%
(95% C1:0.854,0.951) , #1 £k T [fi # (area under curve,
AUC) %3 %1} 0.749 (95% CI: 0.650, 0.849) . 0.758
(95% CI:0.657,0.859) .0.775(95% CI:0.675,0.876)
F10.898(95% C1:0.835,0.962), WFE4HE 1,

%3 STEMI&# PCIARG% % MACE H) % [E = Logistic B35 #7551

RS b S, Wald x* P OR ed
TH B
Cys C 1.298 0.236 30.250 0.000 3.662 1.507 8.899
MPO 1.315 0.452 8.464 0.000 3.725 1.533 9.052
NLR 1.408 0.501 7.898 0.000 4.088 1.682 9.935
hs—-CRP 1.627 0.394 17.052 0.000 5.089 2.094 12.367
LDL-C 1.854 0.223 69.121 0.000 6.385 2.627 15.518
%4 4MEIMMPO.NLR.hs-CRP #iilll STEMI & PCI R /5 % £ MACE 9581
sk Iy Tar— g/ 95% CI Sy 95% CI e Al 95% CI
% TR R % TR ER TR LR
MPO 89.97 mg/L. 71.43 0.477 0.878 73.51 0.656 0.802 0.000 0.749 0.650 0.849
NLR 5.03 76.19 0.525 0.909 72.19 0.642 0.790 0.000 0.758 0.657 0.859
hs—CRP 14.21 mg/L. 76.19 0.525 0.909 71.52 0.635 0.784 0.000 0.775 0.675 0.876
JiEEs - 71.43 0.477 0.878 91.39 0.854 0.951 0.000 0.898 0.835 0.962
, PCTJ& I PR IR J7 STEMI (1 8 % 5 28 o 4 AE LI
2 5 STEMI & 35 2 ik i #F 1 £k B B ik L & & ik
24 I AR Y B K PCT AR 5 btk sl ik o 229 3 AE B ol
AR, PCIARRE T FA AR R A
5 PEFHRAE AT 00 R A0 WL 0 B 3 L S S B, PCI
¥ ] A7) 47 MR LR T L A R 5
IR JE 7 B 2 7 vty SO B 1 U, mT R M R O i
P 1M 5 JE B R L 19 K PCLR J5 MACE & A2 KU .
Il A 730 70 00 STEMI 8 & PCL AR J5 & 2 MACE i XL
| R B, AT LR BB A it A B T RR AR R A ST K
E1 SMEImMPO.NLR hs-CRP#iill STEMI &% K. BN AN 5T S8, hs—CRP \NLR \MPO 5 3
PCIRJE % % MACE i) ROC #i%: PCI AR J& &A= MACE A7 5" {H [ P 1 oK DL 5 4
1 STEMI £ # PCI AR Hif MPO .NLR .hs—CRP /K 5 #
3 ifip HIRTE I EEEE LR, LUK PCIAR G % 2E MACE

2y Jok ot A A5 AL B DR Al 22 T B STEMI 1) 3 2 i

TN
ASBIF TS 45 R R W, B Pk 2 AL A1 JH I MPO
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e, 55 SMEILMPO, NLR. hs—CRP X} ST BEdh = B0 URESE 23 PCIAR 5 FEBEAS RO I =44 A T4 (i

NLR . hs—CRP ¥ & T4 (P R 21, rh Bk 78 41 X
TR AR A, $E R SR A I MPO NLR . hs-CRP 5
STEMI & 25 AR B B B R AR B A G, B2
Z Logistic [M1 343 #7458 .7~ , Cys C.MPO \NLR , hs—
CRP . LDL-C J& 5 i STEMI (& # PCI R J5 % £ MACE
M7 2 o hs—CRP J& T A S b 26 4, Je 3 R
JiE bR S W) 22—, W] B W0 WURE BE 2B 3 R B ik
oF R AL BE R RS AR E . hs—CRP 1E % A4 3
IR, Y WL 2 20 kA R E J I B8 45 B 405
J&i a3 RO A RAE 20 L, 3 B 58 0 IR 14 =
P 1% B EE , hs—CRP i W] 21! hs—CRP 7] 5 T4k
F R ZEE T EER, A fEE A A A
P L ST SR L R G AR A B, 1 R IO R il
BN T RE , SO B i T 5 S AR A, 4
K MACE % 74 XU . 7E STEMI H 35 v, 28 5iE Sz o7
T AL A L5 L TP A A G B T B
s T 5 AR I AR 2 A O I A AR
T AU R 4GSR 7 IR sh ik N
B AR, S I A RE AR SN Bl ok A A Ak K% i
e A 5 e A T PR R 20 A TT 43 A T AR K R
SEre Wy, A STEMI A8 T bk B 200 i 16 4 | 52 i) f 73
TIRg , JE 45 = MACE & 248 JRURS o TAN 28U 57 2
/R, MPO 7K F- 55 STEMI (8 35 0 BE B 4= il A 3¢ . MPO
HLA AR 98 B S AR BO1E A, 7T 38 i 44k LDL-C L, A=
AR R LDL-C, i) I 8 P9 R 40 Jf 483 49 , 42 2
A4 LDL-C LA T STEMI #2955 728 1 45 b . 48
fb A LDL~C mJ 4 fb B A 4 i i) o8 B2 T~ 76 % orfk,
A= LI TR 20 M, S B BIRE BT N 5 {6 LDL-C
I T 5 e 20 T A7 3R BT L 00 ) R BT O L A N B A
HE0E JEE B RN BE AR M (2 HE AR BT BRI AR
24 T . SHI AR 3 MPO ¥ im0 LB BE
B LVEF BRI 0 % 8 HDE AL A OC , MPO /KT 5
HG R, [R) s A T 52 e R 7K SF MPO AL UL
FEFE 5 # MACE & A HE% 5 . ROC 445 3R Wow,
A1 JE I MPO \NLR . hs—CRP Bt & T Il STEMI % PCI
KI5 K& MACE 45 5504 L AUC e KL #2878 3 H KA
Tl STEMI 35 PCIAR J5 %& 4= MACE YL HE R 4F .
ZE I firid , 40 JE 1. MPO \NLR , hs—CRP 5 STEMI
BEWIEA L PCIARJGFEEMACER X, 3%
B T STEMI 8 35 PCI AR J5 % £ MACE 2L iE B4,
H MPO . NLR ., hs—CRP & 5. 5 153 , B A Il K HE) 4

{8 . 2B RS 71 55 i BRI, ASWF S ABE U T
STEMI 3 PCI AR J5 1 4E MACE & A5 00, J5 B AT 4
KB 17 I (8] 33— 20 B E AR SR 4518 .
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