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U510 0.827, 0.811; PR Bk, 2%k STEMI & MR 5% AL pPCL AR5 6
AN H N MACE & A KU i 2 585 o 538 Kiillip O ZIRE IV 9% AR5 TIMI 34 < 24
RIGTCHE R . NT=proBNP, LVEF. fQRS i & hs—CRP J& 21 STEMI H3% pPCI RJF 6
H N MACE RS20 PRIZE, LAk e Ay USRS Tt Nomogram 547 fry 50N AL i A i FHAAE AT,
AT A S STEMI S5 5 -

[X#17] Stk ST BUARALLAUESE: HEEA KRNI AIETT; EEAR
MU RN ER KU T A

Analysis of the influencing factors of MACE within 6 months after pPClI in
acute STEMI patients and construction of risk prediction Nomogram model

HAO Yuntao, DING Lingling, WAN Yanbo, WANG Yong

Department of Cardiology, The People's Hospital of Anyang City, Anyang 455000, Henan Province,
China
Corresponding author: WANG Yong, Email: Wangyongay76@163.com

DOI: 10.12173/j.issn.1004-4337.202310106
wEEH. £F, 8l E(EEF, Email: Wangyongay76@163.com

https://slyyx.whuznhmedj.com/


http://dx.doi.org/10.12173/j.issn.1004-4337.202310106

HIBEHSE 2024 £2 BE 37 5% 28 J.Math.Med. Feb. 2024, Vol. 37, No.2

[Abstract] Objective To analyze the influencing factors of major adverse
cardiovascular events (MACE) within 6 months after primary percutaneous coronary
intervention (pPCI) in patients with acute ST segment elevation myocardial infarction (STEMI),
and to build a risk prediction Nomogram model. Methods The clinical data of 519 patients
with acute STEMI who underwent pPCI admitted to The People's Hospital of Anyang City
from June 2020 to December 2022 were retrospectively analyzed, and they were divided into a
model group (n=346) and a validation group (n=173) according to the ratio of 2 : 1. The model
group patients were divided into the occurrence group and the non-occurrence group based
on the occurrence of MACE within 6 months after pPCI. The influencing factors of MACE
within 6 months after pPCI in acute STEMI patients were screened through logistic regression
analysis, and the risk prediction Nomogram model was constructed and validated. Results
Killip's cardiac function class III/IV, postoperative TIMI grade<2 grade, no-reflow after surgery,
N-terminal pro-brain natriuretic peptide (NT-proBNP), left ventricular ejection fraction
(LVEEF), fragmented QRS wave (fQRS wave) and high-sensitivity C reactive protein (hs-CRP)
were the influencing factors of MACE within 6 months after pPCI in acute STEMI patients
(P<0.05). The calibration curve of the model group and the validation group showed good
consistency between the calibration curve and ideal curve of the Nomogram model, and the
Hosmer-Lemeshow test results for both groups were y°=2.135, P=0.977 and j’=3.756, P=0.878.
The receiver operating characteristic showed that the area under the curve of the model group
and validation group patients with MACE within 6 months after pPCI by the model were 0.827
and 0.811 respectively. The decision curve analysis showed that acute STEMI patients had
higher net return on predicting the risk of MACE within 6 months after pPCI based on this
model. Conclusion Killip's cardiac function class III/IV, postoperative TIMI grade<2 grade,
no-reflow after surgery, NT-proBNP, LVEE, fQRS wave and hs-CRP are influencing factors for
MACE within 6 months after pPCI in acute STEMI patients, and the risk prediction Nomogram
model constructed based on them has good predictive efficiency and applicability, and it can be

used to predict the prognosis of acute STEMI patients.

[Keywords] Acute ST segment elevation myocardial infarction; Primary percutaneous

coronary intervention; Major adverse cardiovascular events; Influence factor; Risk prediction model

109

2Pk ST B #7520 L AE 3B (ST segment
elevation myocardial infarction, STEMI ) 2 #§ i IfiL
Fa 5 | FEC AR TR IR Bl DK 2 1 PA) 28 KRR Lo LA e ke 1
PEIRFE, m R ] WLHYR . BIAERE . R T 45AE
AR, O HL RS A ] WA B B ST B2 5 75 1) |
e e WATRYE R, 2k STEMI 7E— ARE
TR ST I8 T%e i Ay, BRI E T4
WP HET, HHEZRERSIK ABIT (primary
percutaneous coronary intervention, pPCI ) J2&Ilfi FRIG
J7 Sk STEMT Ry 1 285 Br, LBk il f8
HESEMAE, O UM 0, e B o E )
RE, (HAR Bl TASE IR O LR ™
S, pPCUARJE AR T3y . B O

https://slyyx.whuznhmedj.com/

BRUZURE EEA RO ME S (major adverse
cardiovascular events, MACE ) , JZEE M5 1,
P, A R 2 STEMIE 4% pPCI AR5
2 MACE 4 XU XS T4 STl DA S I~ F0FT ek
BEPE o EE, HAT, MXPRZED TR
1 2tk STEMI #3% pPCI R J5 & 2E MACE FY 52
BRIE, = AR XU PO AY 52 0 s AR 1 U
AR T 8 2 % MACE JRURS: (B R | E A
PE T AR BAESST 2k STEMI 3% pPCI A
J& 6 > N MACE (1% 520 PR 28 51 L HORE 2 XU i
I Nomogram A4, LB A 1ifs PR 700 2Pk STEMI
#% pPCl AR S5 MACE $24E T H.,



110 HIBEHFLEE

2024 £ 2 A% 37 £5% 2 #§ J.Math.Med. Feb. 2024, Vol. 37, No.2

1 #ARETE
1.1 HRWK
I 2020 4F 6 H & 2022 4F 12 H AT AR

EEBeiiia i 519 HilfT pPCI ARy 2t STEMI FR K
X5, K HAE IR 2 ¢ 1 A4 LBl REAL o ARl 2

(n=346) FIRUELA (n=173) . AbRUE: OFF
HAE M T2 STEMLi2WibaiE ™ @B Ek K
Fi; QM= 18 %5 WAHNZE pPCIINHI< 12 h;
O¥R M pPCL FARIATT, AR5 45T B v DLk
Brs T s | A L AT SRS LT
@l IR TR e % HEERbRiE: @ pPCI FT TR
BT QB IFBIEME B A B Rt s OF
TENEJEME U . Je KA NERG . RO I
Gy @HFDIRBIKIIE | O U5 50 K PR 3R 4
R ANME STEML; QARG B 2t 1 2 |
OIRPER D B OHR R OFfFEI B Y6
JrE R OBEACIET RS, AR A% ]
AR B Befe B A 2 b1 2tk (202307-002)
BHEARN IR B BIR AT RE R

1.2 #RfEkR

WA 2Lk STEMI AR A R BERE, AL 4RI |

371 I N €T NI | =2 2 s e S (1723
OFE, OHRES) o mi . BRI . Killip L
REI e, FENRZAEREEE | 78 SR B
ARJe TIMI 53 2% . ARG, %A # pPCI I [R] |
O N K o B AL 44 R K HT /& ( N—terminal pro—
brain natriuretic peptide, NT-proBNP ) | £ .0» % §f
1. 43 % (left ventricular ejection fraction, LVEF ) .
E % QRS I (fragmented QRS wave, fQRS 3 ) . il
Wi BUIEE EE (total cholesterol, TC)  H il = Mg
(triglyceride, TG ) | 155 % & i 25 1 JH [ 85 (high
density lipoprotein cholesterol, HDL-C ) | ik % [
fig & 1 IH [# B (low density lipoprotein cholesterol,
LDL-C) . L% % & [7) T % ( creatine kinase
isoenzyme, CK-MB ) o D LALES 2 AT (cardiac
troponin I, ¢Tnl ) | IMZLEH (hemoglobin, Hb) |
H & H (albumin, ALB) . il /) # 71 %0 (platelet
count, PLT) . FA M4 (white blood cell count,
WBC) . # 8 Cx W & H (high-sensitivity C
reactive protein, hs—=CRP ) . Hv 4 i 4 Jif 55 9k 2 4
Mgt {H (neutrophil to lymphocyte ratio, NLR ) |
S $47 00 /N B AR B S 8K B 20 B HE (D ( mean platelet

volume to lymphocyte ratio, MPVLR ) . N & R &
3 % F% Wl (alanine aminotransferase, ALT ) . K
'] 4 A TR & FE 5% 4 1§ (aspartate aminotransferase,
AST) . JK B8 (uric acid, UA ) M Il /L BF ( serum
creatinine, SCr ) %5,

MACE HYFEFGreH . SRR, 11126 4
rIE BT 6 A, 421k STEMI 35 pPCI R
J5 6 A WREE KOS . RO, &
POHRE . 20w OIRPERE T 5 X
N MACE"!, #ERIZ p 97 ] % = MACE, HiiF4H
1 49 4 MACE, DR BRI 2H 85 4R
A (n=97) MARZEAH (n=249) .

1.3 Zitoh

K SPSS 25.0 B AF BEAT BG40 Hr, A7 IE
BOATRTT R GOR A RORIbREZE ( X £ 5 )Hiid,
KA K THECRERH LU A A3 L (n, %)
ik, R K. R Logistic [B1E 4 #4815t
%2 % STEMI H: % pPCI &R J5 6 4~ H N MACE )
AR, R R 4.1.3 BAAR rms 727 4
Z XRS5 Nomogram 5 71, 5% ] Bootstrap ¥
XA AY AT B e, DA o i S A 3 458 A8 119 — B
P, % FH Hosmer—Lemeshow K % fz v 1% A5 2 (1)
FHERE, SRHISZIE TAERHIE (receiver operating
characteristic, ROC ) [ & 36 J1E A% 7Y f1%) T30 %% fiE
KPR Z 38T (decision curve analysis, DCA )
PEASBAL Y IG IR R 45 . DL P < 0.05 R E5A
et o
2 #HR
21 WmAH

BRI AN UL AR AR IS . o) TROA o S5
IRBERL 22 S gt E L (P> 0.05) , iF
W21,

2.2 RAMSTEMIEZEZEPPCIRE6T AR
MACER# M B 2=

RN R AR AERE . ] WA S
YA O IR L R R BRI
o, SRR ZERRRE | 7R SR, AR IMAY . RO
| pPCIIF[A], o3 IfL#%, TC. TG, HDL-C,
LDL-C., CK-MB. Hb, ALB. PLT. WBC.
ALT, AST. UA, SCr lL 5 22 5+ K4 it 7 = X

(P> 0.05) . &M Killip LIIRE IV 94
oo RJGE TIML b < 2 9 i b, RJGIEE i i

https://slyyx.whuznhmedj.com/



HIBEZASRE 2024 F£2 AE 37 5% 288 J.Math.Med. Feb. 2024, Vol. 37, No.2 111

It NT—proBNP, fQRS 7 fi b, ¢Tnl. hs—CRP, LVEF IR FARAEAEA (P <0.05) , W2,
NLR. MPVLR ¥ TR K44 (P <005) , W PR 22 5 A & B s AR A

F1 RBEAFIIGIUE 8 R Im PR ZF 1L B

Table 1. Comparison of clinical data between the model group and the validation group

Il R BRIL] (n=346) BHIFH (n=173) ItE Pl
g (%) 61.13£11.38 60.82 + 11.64 0.290 0.772
PRI (n, %) 1.764 0.184
5 199 (57.51) 110 (63.58)
&L 147 (42.49) 63 (36.42)
WA (n, %) 0.684 0.408
A 131 (37.86) 72 (41.62)
7 215 (62.14) 101 (58.38)
PRI (n, %) 0.972 0.324
H 96 (27.75) 41 (23.70)
G 250 (72.25) 132 (76.30)
DMAEEIRE (n, %) 0.386 0.534
A 47 (13.58) 27 (15.61)
7 299 (86.42) 146 (84.39)
EILE (n, %) 0.691 0.406
H 127 (36.71) 70 (40.46)
Jo 219 (63.29) 103 (59.54)
WEIRIE (n, %) 0.335 0.563
A 61 (17.63) 27 (15.61)
7 285 (182.37) 146 (84.39)
KillipCHIBET 9 (n, %) 1.373 0.241
I/T1%% 283 (81.79) 134 (77.46)
/IVE, 63 (18.21) 39 (22.54)
TEMKIRAERRE (n, %) 0.329 0.566
/4% 137 (39.60) 64 (36.99)
/v 209 (60.40 ) 109 (63.01)
ISR (ny %) 1.030 0.310
Li53 132 (38.15) 74 (4277)
ES3 214 (61.85) 99 (57.23)
AR (n, %) 2.786 0.248
Feih 3¢ 152 (43.93) 70 (40.46 )
i) 83 (23.99) 35 (20.23)
ik 111 (32.08) 68 (39.31)
ARETIMISTH (n, %) 0.466 0.495
<24 30 (8.67) 12 (6.94)
3% 316 (91.33) 161 (93.06)
RIGTER (n, %) 37 (10.69) 16 (9.25) 0.263 0.608
KR EpPCIEFE] (h) 5.56 +1.09 5.67+1.12 1.074 0.283
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a3kl

I A HE BIIZ (n=346) BAFA (n=173) Vali:! PfH
% (K/min ) 83.95 + 10.59 85.04+11.17 1.085 0.278
NT-proBNP ( ng/L) 1455.81 +281.97 1493.75 + 287.50 1.436 0.152
LVEF (%) 54.95+9.10 54.09 +9.18 1.012 0.312
fQRSYE (n, %) 132 (38.15) 75 (43.35) 1.302 0.254
A% ( mmol/L ) 5.15+0.97 530+ 1.04 1.621 0.106
TC ( mmol/L ) 429 +0.82 435+0.84 0.779 0.436
TG ( mmol/L ) 1.44+0.27 1.42+£0.24 0.825 0.410
HDL~C ( mmol/L ) 0.92+0.18 0.90 +0.16 1.237 0.217
LDL-C ( mmol/L) 2.60 + 0.50 2.64+0.52 0.848 0.397
CK-MB (U/L) 69.86 + 12.88 70.49 + 13.05 0.523 0.601
¢Tnl (ng/mL ) 0.39 +0.07 0.38 + 0.06 1.607 0.109
Hb (g/L) 134.44 + 25.68 131.26 + 24.52 1.350 0.178
ALB (g/L) 41.54+8.03 40.80 +7.48 1.012 0.312
PLT ( x 10°/L) 197.72 + 38.54 194.05 + 37.88 1.028 0.304
WBC ( x 10°/L) 8.81+1.67 9.06 +1.72 1.592 0.112
hs—CRP (mg/L) 9.86 +1.92 10.01 = 1.96 0.833 0.405
NLR 3.48 + 0.66 3.55 +0.68 1.128 0.260
MPVLR 5.41+1.02 5.50 £ 1.07 0.932 0.352
ALT (U/L) 4920 +9.65 50.19 +9.38 1.112 0.267
AST (U/L) 46.26 +7.76 4553 £7.49 1.022 0.307
UA (umol/L) 292.48 + 56.39 296.79 + 58.35 0.811 0.418
SCr (umol/L) 88.43 + 16.68 90.08 +17.51 1.045 0.297

R REBMREZEHNIMRT R LR

Table 2. Comparison of clinical data between the occurrence group and the non—-occurrence group

Il R GEAk KAEH (n=97) KRN (n=249) Palii] Pl
(%) 62.67 £11.16 60.53 + 10.68 1.653 0.099
PR (n, %) 2.262 0.133
5 62 (63.92) 137 (55.02)
8 35 (36.08) 112 (44.98)
W (n, %) 1.694 0.193
H 42 (43.30) 89 (35.74)
JG 55 (56.70) 160 (64.26)
RS (n, %) 1.193 0.275
H 31 (31.96) 65 (26.10)
T 66 (68.04) 184 (73.90)
D MAEEIREE (n, %) 0.406 0.524
H 15 (15.46) 32 (12.85)
Jc 82 (84.54) 217 (87.15)
RIE (n, %) 1.192 0.275
H 40 (41.24) 87 (34.94)
T 57 (58.76) 162 (65.06)
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232
I R EAL KEH (n=97) KRR (n=249) FIHE P
WEIRIE (n, %) 0.356 0.551
H 19 (19.59) 42 (16.87)
T 78 (80.41) 207 (83.13)
Killip O IIREST R (n, %) 8.388 0.004
/1184 70 (72.16) 213 (85.54)
/IVE: 27 (27.84) 36 (14.46)
bR AR 1751 0.186
/I 33 (34.02) 104 (41.77)
HI/IVE, 64 (65.98) 145 (58.23)
SRS (n, %) 0.549 0.459
Li53 34 (35.05) 98 (39.36)
£ 63 (64.95) 151 (60.64)
AR (n, %) 0.828 0.661
LR 39 (40.21) 113 (45.38)
Al sz 24 (24.74) 59 (23.69)
A e ik 34 (35.05) 77 (30.92)
RIGTIMISY% (n, %) 5.652 0.017
<24 14 (14.43) 16 (6.43)
39 83 (85.57) 233 (93.57)
ARJFTER (n, %) 17 (17.53) 20 (8.03) 6.588 0.010
KRG EpPCIRFTAE] (h) 570+ 1.12 5.51+1.04 1.493 0.136
L% (R/min ) 85.32+ 11.94 83.41 +10.42 1.469 0.143
NT-proBNP ( ng/L) 1 682.39 + 327.80 1367.55 +235.16 9.953 <0.001
LVEF (% ) 50.14 + 8.20 56.82 +9.64 6.027 <0.001
fQRSH (n, %) 47 (48.45) 85 (34.14) 6.064 0.014
TiHE (mmol/T. ) 529+ 1.04 5.10+0.98 1.592 0.112
TC ( mmol/L ) 438+0.85 425 +0.83 1.300 0.195
TG (mmol/L) 1.40 +0.26 1.46 +0.29 1.778 0.076
HDL-C ( mmol/L) 0.90 = 0.17 0.93+0.18 1414 0.158
LDL-C ( mmol/L.) 2.64 +0.48 2.58 +0.50 1.014 0.311
CK-MB (U/L) 71.49 + 13.98 69.22 + 12.64 1.456 0.146
¢Tnl (ng/mL) 0.40 + 0.08 0.38 +0.07 2.291 0.023
Hb (g/L) 131.75 +25.08 135.49 +26.72 1.189 0.235
ALB (g/L) 40.23 +7.46 42.05 + 831 1.882 0.061
PLT ( x 10°/L) 192.44 + 36 .48 199.78 + 38.95 1.602 0.110
WBC ( x 10°/L) 9.02+1.74 8.73 + 1.66 1.440 0.151
hs—CRP ( mg/L) 11.78 £+2.25 9.11+1.72 11.847 <0.001
NLR 4.83 +0.94 2.96 +0.57 22.532 <0.001
MPVLR 6.76 + 1.32 4.89 +0.95 14.653 <0.001
ALT (U/L) 50.42 +9.84 48.73 £9.46 1.476 0.141
AST (U/L) 47.35 +8.67 4583 +8.18 1.526 0.128
UA (pmol/L) 297.63 + 56.52 290.48 + 55.96 1.065 0.288
SCr (umol/L) 90.52 + 17.10 87.61 + 16.34 1.469 0.143
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A5 b 4y B AR . Killip /0> B3 68 43 g% (/11 4% =0,
AV %% =1) . AKJ5 TIMI 5 9% (34 =0, <2
G=1) . RFEER (=0, j&=1) . fQRS ¥
(J=0, & =1), NT—proBNP, ¢Tnl, hs—CRP,
NLR. MPVLR J% LVEF # 3% 52 9l i, ¥ &
STEMI £ # pPCI A J& 6 1~ H W& & /& MACE
YE R RE (REA =0, K =1) , ¥ Edag
H A Logistic [ HBLRIF 7347, FEAHE VIF HH4;
PR A 45 R HEbR i i 2 AR A AR i,
NLR Al MPVLR (VIF > 10) , 253 E/% Killip /0>
Wi IV %, RJ5 TIMI 3% < 29, KRG L=

. NT—proBNP, LVEF, fQRS % & hs—CRP J& &
P STEMI /& # pPCI R J5 6 1> H N MACE (15 i
HZ (P<005), WL#E3,
2.3 SMSTEMIEZPPCIRF6/MNA RN
MACEHRIXBE T MINomogramiE &l #g i 5
IiiE

I F Logistic [ 9 73 # 45 &, W & &t
STEMI /£ 55 pPCI RJ5 6 > 1 N MACE A% XU T3
I Nomogram #£#81, VLA 1. >R Bootstrap 1% i
FP6GAIE, & PR Y 4 A IE 20 (4 4 ofie il £k 5 B
M ES YR, WE 2. BRI AR

&3 R2MSTEMIZEPPCIARE64 A IMACERLogisticEl )35 #7
Table 3. Logistic regression analysis of MACE within 6 months after pPCI in acute STEMI patients

A BIE SE{A Wald & OR (95%CI) Pl
KillipO> IRV Z, 1.272 0.345 13.594 3.568 (1.814, 7.016) <0.001
RIGTIMISS 2% <22 1.047 0312 11.261 2.849 (1.546, 5.252) <0.001
Y NEW W 1.190 0.331 12.925 3.287 (1.718, 6.289) <0.001
NT-proBNP 0.778 0.279 7.776 2.177 (1.260, 3.762) 0.005
LVEF -0.862 0.291 8.775 0.422 (0.239, 0.747) 0.001
fORSIH 1.130 0.322 12.315 3.096 ( 1.647, 5.819) <0.001
¢Tnl 0.225 0.124 3.292 1.252 (0.982, 1.597) 0.097
hs—CRP 0.957 0311 9.469 2.604 (1.415, 4.790) <0.001
. 0 10 20 30 40 50 60 70 80 90 100
55y Lissloasal sasleial giale ialesslasalacalaeql
M/IVZE
Killip-C> S fig 73 4% I !
/1%
<27
RIGTIMIS> % T y
34
&
¥ NED R T '
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=
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0 800 1600 2400
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0 40 120 160 200 240 280 320 360 400
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Figure 1. Nomogram model for prediction of MACE within 6 months after pPCl in acute STEMI patients
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#H Hosmer—Lemeshow £ 56 45 573 % A *=2.135 .
P=0.207, »’=3.756. P=0.178. ROC {ifi £ & /x,
VARV FIN AR IR 2 A5 UE 2 HR s pPCL AR S 6 1~ H
N MACE % 4= XU i a2k T H 2 (area under the
curve, AUC ) 351124 0.827 [95% CI( 0.783, 0.866 )].

0.811 [95% CI (0.745, 0.866) 1, # fi{ & /7 I
H 78.35% . 77.55%, Fi 5 B 43 5 R 75.50% .
75.00%, ULIE 3. DCA 255 Bon, BRI AL
41 % FH 1% Nomogram A5 7Y 34477 JXU I 7 I B 345 1)
Hlltas A, DL 4.

e Ltz
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Figure 2. Calibration curve of Nomogram model
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Figure 3. Receiver operating characteristic curve of Nomogram model
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3 it

AW E pPCI ARG 6 1~ H N MACE 1Y &
AR K 28.13%, il 2tk STEMI & pPCI AR5
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