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Establishment of nomogram model of acute ST-segment elevation myocardial infarc-
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[ ABSTRACT] Aim  To analyze the risk factor of the cardiac rupture (CR) in patients with acute ST-segment eleva-
tion myocardial infarction (STEMI). Based on this, the nomogram model of acute STEMI patients with CR was estab-
lished. Methods Through Ningxia Medical University General Hospital’s big data research platform and hospital in-
formation system retrieval, 5 412 patients with acute STEMI from January 2015 to December 2019 were continuously includ-
ed in the study, of which 91 patients with CR were included as CR group; 5 321 patients non-combined with CR were in-
cluded as non-CR group. LASSO regression, univariate and multivariate Logistic regression were used to analyze the risk
factors of CR in patients with acute STEMI, and the CR nomogram predictive model was established. =~ The nomogram mod-
el was validated and evaluated by using receiver operating characteristic(ROC) curve, Hosmer-Lemeshow test and clinical
decision curve analysis (DCA). Results LASSO regression results showed that age, female, hypertension history,
first medical contact time, shock index, Killip grade, white blood cell count, d-dimer, lactic acid, anterior myocardial in-

farction, B-blocker administration within 24 hours, angiotensin converting enzyme inhibitor/angiotensin receptor antagonist
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(ACEI/ARB) administration within 24 hours, emergency percutaneous coronary intervention ( PCI) were 13 risk factors of
CR (P<0.05).
suggested that age, Killip grade, first medical contact time, white blood cell count, not undergoing emergency PCI and not
taking ACEL/ARB drugs within 24 hours were the risk factors of CR in patients with acute STEMI.  The acute STEMI with
CR nomogram model was established according to the above 6 risk variables.  The area under the ROC curve before and
after the internal verification of the nomogram model was 0.946 (95% Cl: 0.927 ~0.961), 0.947 (95% CI; 0.927 ~
0.959), and the sensitivity was 0. 957 and 0. 904, respectively,the specificity was 0. 858 and 0. 876, respectively, which

The screened 13 risk factors were analyzed by univariate and multivariate Logistic regression, the results

indicated that the model had good discrimination degree. ~ The Hosmer-Lemeshow test showed that the deviation between
the predicted value and the observed value was not statistically significant (x*=12.70, P=0.122), indicating that the no-
mogram model had a good calibration. ~ The DCA curve indicated that the predictive probability threshold of the model was
from 0. 00 to 0. 40, and the clinical net benefit was the highest, indicating that the model had good clinical efficacy.
Conclusion The nomogram model established in this study has better distinction, calibration and clinical effectiveness.

It can effectively predict the probability of acute STEMI with CR, and provide some help for clinical diagnosis and treat-
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ment, so as to reduce the incidence of CR.
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F1. HHEEBRELZABLER
Table 1. Comparison of general baseline data between the two groups

it © 4 CR 4H(n=5 321) CR 4 (n=91) AL P
i/ % 60.44+11.99 68.67+9.32 -6.512 <0.001
LM/ [ B(%) ] 1 112(20.90) 32(35.16) 10.924 0.001
BMI/ (kg/m?) 24.63+3.43 24.05+3. 63 1.572 0.126
L/ (Y /min) 80.35+15.94 88.19221.92 -4.618 <0.001
W45 S/ mmHg 120.41+22.59 108.02+29. 47 5.158 <0.001
&3k K/ mmHg 75.64+14. 67 69.57+18.32 3.892 <0.001
RIEHEEL 0.69:+0.20 0.85+0.29 ~7.380 <0.001
HIRESTHE AT ]/ h 3.0(1.0,8.0) 8.0(2.0,20.0) -5.334 <0.001
Killip 434/ [ #1( % ) ] 523.860 <0.001

I% 4131(77.64) 4(4.40)

1T % 744(13.98) 19(20. 88)

I 2% 138(2.59) 11(12.09)

V& 308(5.79) 57(62.64)
e R S/ [ (% ) ] 2 628(49.39) 64(70.33) 15.694 <0.001
BRI S/ [ (% ) ] 1175(22.08) 22(24.18) 0.228 0.633
Mg S /[ H(%) ] 1 069(20.09) 16(17.58) 12.389 0.554
fized s/ [ B (% ) ] 551(10.36) 18(19.78) 8.448 0.004
LN/ [ B (% ) ] 554(10.41) 10(10.99) 0.032 0.858
U AEFERE 5/ [ B (% ) ] 312(5.86) 5(5.49) 0.022 0.556
PCI FARL/[ (%) ] 250(4.70) 4(4.40) 0.018 0.574
ARE A L/ LB (% ) ] 167(3.14) 3(3.30) 0.007 0.763
AR s/ [ (% ) ] 2 675(50.27) 39(42.86) 1.293 0.161
RIS/ B %) ] 1 079(20.28) 11(12.09) 4.072 0.044

F2. MAREBEERENERERIEE
Table 2. Comparison of relevant indexes between the two groups

it H 4k CR 41 (n=5 321) CR 4 (n=91) X'/ ZAH P
A5 (x10° L) 10.52+3.78 13.30+5. 13 -4.514 <0.001
LTYMEI 5/ (x10° L) 4.59+0.61 4.43+0.69 2.169 0.030
MLEFA/ (g/L) 144.21(131.1,155.4) 137.50(118.3,151.3) -2.522 0.012
M/ MRS (x10° L) 223.85+71.36 219.90+82. 58 0.397 0.647
F#EF/ (g/L) 37.40(34.40,40.10) 35.0(31.95,37.80) 4.257 <0.001
ML LEF/ ( wmol/L) 69.70(60.40,82.10) 81.35(62.18,118.53) -3.753 0.005
PRIR/ ( umol/L) 342.86+102.77 391.56+149. 85 -3.836 <0.001
JRE S/ (wmol/L) 5.15(4.10,6.48) 6.59(4.60,8.97) -4.764 <0.001
H 3 =1/ (mmol /L) 1.23(0.82,1.87) 1.10(0.70,1.43) -2.357 0.045
A BB %/ ( mmol/L) 4.04+1.02 3.78+1.04 -2.089 0.037
1o 4 G 2B A I E B/ ( mmol /L) 0.92+0.23 0.97+0.24 -1.792 0.092
R IR 2 A MH [/ (mmol /1) 2.17£0.73 2.05+0.77 -0.938 0.245
C M H/ (mg/L) 3.97(1.21,9.36) 12.15(4.23,30.14) -4.447 <0.001
D "R/ (mg/L) 0.29(0.18,0.47) 0.39(0.25,0.55) -2.553 0.010
FLHR/ (mmol/L) 1.98(1.40,2.60) 3.80(2.22,5.65) ~7.79% <0.001
HTEECWLEESE/ [ 51 ( % ) ] 2 924(54.95) 64(70.33) 8.556 0.003
e BT U538 % 51.62+10.17 45.12+12.09 5.463 <0.001
A0 FEEP R N/ mm 51.41+6.00 50.64£10. 45 1.157 0.499
ZE O BEYAE IR A2/ mm 37.88+6. 66 39.119.67 -1.673 0.246
BRI/ [(H(% ) ] 4 639(87.18) 86(94.51) 4.329 0.037
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2.4 WABREBKIEKERL K PCl FARBFERLER

H 4 5 412 il 2k STEMI 3%, Hidh 4 792
BB FATER B IKIE AR (AE CR A 4 745 #i,CR
A 47 B) , Wi B TEIE A8 e A8 M 48 B
PCI A TIMI Ifil i 534% . PCI A5 TIMI Il 53 2% tb
B, ESTHIHFE L (P>0.05;3%3)

*x3. MABRIKER K PCI FARIFRLILE
Table 3. Comparison of coronary angiography and

PCI between the two groups  EAAv . (% )

TH (iif;ﬁ) (Sliig) ;2{'/5 P
A0 MM 45
LM 108(2.28)  1(2.13) 0.3190.572
LAD 2 370(49.95) 26(55.32) 0.556 0.456
LCX 711(14.98) 8(17.02) 0.715 0.398
RCA 1556(32.79) 12(25.53) 2.475 0.224
I 2 I S8
SR 872(18.39) 8(17.02) 0.067 0.795
=2 A 3 873(61.62) 39(82.98) 0.072 0.789
PCT AR TIMT I3 4,381 0.110
0 % 2 651(55.88) 33(70.21)
1% 208(4.38)  3(6.38)
2 % 447(9.42)  1(2.13)
3% 1 439(30.33) 10(21.28)
PCI ARJ5 TIMI I3 2.809 0.422
0 %% 79(4.13)  3(6.38)
1% 103(2.17)  2(4.26)
2 %% 148(3.12)  3(6.38)
3% 4415(93.05) 39(82.98)

LM 25 R B ik 3 T (left main coronary artery) ; LAD ; ZEij F&
7 (left anterior descending artery) ; LCX: Z£ JiE % (left circumflex ar-
tery) RCA ; Eﬁ'_lczj]ﬂﬂ(( right coronary artery) ,

2.5 WHBEHEBTHERITLE

54k CR 4 e, CR 4L ARt 24 h Wk
FH B 2 M BE A 57 HE ek 2> 34. 44% ,24 h IR
ACEL/ARB 259 L 198 /) 64.55% , 17212 PCI [
B> 31.97% ,ZRA G HEE L (35 P<0.05),
PIALEEEABLE 24 h PR ADSUBAT I /MR 259 A
TR, 227 G FE L (P>0.05;% 4) ,
2.6 & LASSO ElVAfFEH CR IR E =

H T AR AR S R 2, % 32 5
5] 7775 22 T AL 0 v 2 A ), Ry T Ik 3R 2R
P R AR B AR v | g 2 B 1) £ PR AR AR 4 SR

A w22 AT E T, 62 I LASSO [R] I X6 AR 3¢
I 52 AR R TIRBE , 8 BH REUEE A ) — L
2o AR B S ST O % HH PT RE T CR & AR
KU IR 2 B A A8 B, LASSO [1] 9 45 5 i s 4
W% ZoPE BT IS S Killip 38, IR BT 4
LRI N = G = 1 8 G D -2 N N 73 1}
BEONUESE 24 b IR B 32 ARBH 71 .24 h IR
H ACEI/ARB 239V 212 PCI 4 13 4~ &8 CR
R IXURS: PR 2= (181 1 AL 2)

x4 MABREFRTRRLILR

Table 4. Comparison of treatment between the two groups

BB (% )
JECrR4 CR 4l 2
HH (n=5321)  (a=o1) XM P
ﬁ;gﬁmd\*ﬁ 5291(99.44) 90(98.90) 0.516 0.410
fBITHZ5  5296(99.53) 89(97.80) 4.782 0.075
B 2B 3 924(73.75) 44(48.35) 24.493 <0.001

ACEI/ARB 254 2 309(43.39) 14(15.38) 28.652 <0.001
3782(71.08) 44(48.35) 29.922 <0.001

A1z PCl

2+

RHE

a4k 7

-6

-8 1 1 P P
-12 -10 -8 -6 -4
Log Lambda

1. LASSO @3 ##E&E
Figure 1. LASSO regression coefficient path diagram

2.7 BEZE Logistic 1% EZE Logistic 5347

1 LASSO [ 1 13 A4 KU R 4E A
i P kA CR MMM A& [R5 7 LR AR i
HEATIAAAE < AR08 IR SEHE 25 Killip 4320 B IR B y7 4%
fibFE ) | AR B D R AR LR LA AS R
AL, PE(0=5 1=%) MESMERL(0=7,1=
) RIERED WAL (0= ,1=/2) 24 h NIRH B %2
B (0=75,1=42) 24 h PRFH ACEI/ARB 2}
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Po=75,1=4) 22 PCI(0=7%,1=/&) K4 CR
(0=75,1=J&), SE#ITHHEEK Logistic [H1H 4347,
A G L (P<0.05) WA ARy H AR & i —
AN LN R Logistic [MIH4MT, £ E Logistic 1]
345 AR RAE I (OR = 1. 037,95% CI; 1. 007 ~
1.068,P=0.014) Killip 43+2% (OR = 3. 606 ,95% CI ;
2.653 ~4.901,P<0.001) B KBS MR R] (OR =
1.006,95% CI:1.001 ~1.011,P=0.016) .14 fd it
$(OR=1.063,95% CI;1.002 ~1.129,P=0.043)
Sk STEMI %531 CR 1S a2 212 PCI
(OR=0.462,95% CI.0.242 ~0.883,P=0.027) 24 h
IR ACEL/ARB 254 ( OR =0. 447,95% CI1:0. 191 ~
1.044,P=0.048) ;2 HAR R Z (3£ 5)

0.18f
0.16 I
e I
E[.K :
g 0.14f
=4 b
)
0.12f
| | | V | |
-12 -10 -8 -6 -4
Log(2)

[ 2. LASSO [E1/33% X 3iEE

Figure 2. LASSO regression cross validation diagram

x5, BRER S HEE Logistic BJF4&R

Table 5. Results of univariate and multivariate Logistic regression

HHZE Logistic [

Z % Logistic [Al7

TiH
OR 95% CI P OR 95% CI P

AE 1.065 1.045 ~1.086 <0. 001 1.037 1.007 ~1.068 0.014
/g én 2.053 1.328 ~3.173 0.001 0.827 0.423 ~1.614 0.633
T L 5 2.429 1.544 ~3.821 <0. 001 1.699 0.904 ~3.191 0. 106
Killip 432 4.161 3.433 ~5.043 <0.001 3.606 2.653 ~4.901 <0.001
PRIEFE 10. 429 5.415 ~20.085 <0.001 0.542 0.166 ~1.769 0.331
R BT Al 8] 1.004 1.000 ~ 1. 007 0.028 1.006 1.001 ~1.011 0.016
SE AR 1.146 1.095 ~1.198 <0. 001 1.063 1.002 ~1.129 0.043
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Figure 4. ROC curve before the nomogram verification
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