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Abstract Objective: To analyze the risk factors of cardiogenic shock(CS) in patients with acute myocardial
infarction(AMI) after operation and establish an nomogram model for predicting the risk of CS in patients with
AMI. Methods: The clinical data of 327 AMI patients who were hospitalized in the Department of Cardiology of
our hospital and received emergency coronary intervention were analyzed retrospectively through the chest pain
center database and Hospital Information System(HIS). According to the incidence of CS during hospitalization,
the subjects were divided into CS group(52 cases) and non-CS group(275 cases). The LASSO model and multiva-
riate Logistic regression were used to analyze the risk factors of CS in AMI patients during hospitalization and to
establish a personalized CS prediction model. Results: The [LASSO regression results suggested that white blood
cell level, creatinine, urea nitrogen, uric acid, NT-proBNP, LVEF and the combination of new onset atrial fibril-
lation were important risk factors for the occurrence of in-hospital CS in patients with AMI(P <C0.05). The no-
mogram model was constructed using the above seven predictive indicators. After the internal validation, it was
known that the AUC of the nomogram was 0. 888(95%CI: 0.840—0.922), the sensitivity was 0. 832, and the
specificity was 0. 782. The calibration curve indicated that the nomogram had good calibration. The Clinical Deci-
sion Curve Analysis(DCA) suggested that when the prediction probability threshold of the nomogram model was
in the range of 0—0. 8, the patients clinical net benefit level was the highest. Conclusion: In this study. we con-
structed a personalized CS occurrence risk prediction model based on the important risk factors of CS occurrence.
The relevant indicators have confirmed that the prediction model has good prediction efficiency and clinical applica-
bility, and can accurately and effectively predict the occurrence risk of CS in patients with AMI in hospital, so as
to assist clinical medical staff in screening patients with high CS risk and formulating targeted interventions to re-
duce the incidence of CS in patients with AMI after surgery.
Key words acute myocardial infarction; cardiogenic shock; nomograms; clinical decisions
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Table 1 General data MQ, Q) Bl (%)

L7 Sk (327 i) 4k CS 4275 i) CS 4 (52 i) Gt P
Gensini W43/ 4> 72(42.90) 66(40,88) 82(67.25.,102.50) —2.919D 0. 004
AR/ % 66(55,73) 66(55.73) 66(54.75,74.25) —0. 498D 0.619
BMI/ (kg + m~2) 24.57(22.49,26.80) 24.49(22.45,26.83) 24.82(23.50,26.53) —0.989D 0.323
WBC/ (X109 « L—1) 8.88(7.40,11.48) 8.59(7.24,10.87) 11.51€9.27,15.50) —5.177D <<0.001
PLT/(X109 « L~ 1) 187(153.5,234.5) 184(153.5,231.5) 210(154. 25,252, 25) —1.292V 0.196
RBC/(X1012 « L=1) 4.19(3.80,4.63) 4.24(3.88,4.66) 3.96(3.66,4.34) 2.7900 0.005
WUEF/ (ol « L—1) 81(64.,105) 79(63.0,99.5) 111(83.75,156.25) —4.781D <0.001
JRZ A /(mmol « L—1) 6.01(4.24,7.69) 5.8(4.2.,7.2) 8.2(5.70,11.25) —4.180D <<0.001
BMZE C/(mg+ LD 0.95(0.79,1.21) 0.92(0.78,1.16) 1.28(0.90.1.68) —4,451D <<0.001
SRR/ (pmol « L—1) 347(287.55,440. 85) 339(284.5,420.9) 454(320. 25,539.75) —4. 244D <<0.001
CRP/(mg+ L~ 1) 9.7(5.00,37.56) 7.9(5.0,29.1) 15.55(5. 00,80, 28) —1.973D 0. 049
NT-proBNP/(pg * mL 1145(313.5,2130.5) 1015(246,1902) 1910(838.5,4362. 0) —4. 289D <<0.001
TC/(mmol « L—1) 4.66(3.92,5.54) 4.62(3.92,5.46) 4.85(3.94,5.77) —0.9461 0. 344
TG/(mmol « L—1) 1.49(1.08,2.10) 1.47(1.07,2.08) 1.6(1.17,2.33) —1.215D 0.225
HDL-C/(mmol » L—1) 1€0.83,1.19) 1.01€0.83,1.20) 0.98€0.80,1.16) 0.7800 0.436
LDL-C/(mmol » L= 1) 2.53(2.00,3.09) 2.5(2.00,3.07) 2.7(2.10,3.18) —1.029D 0. 304
HbA1C/ % 6(5.52,6.80) 5.9(5.5.6.6) 6.5(6.10,7.32) —4.035D <<0.001
FPG/(mmol » L=1) 6.19(5.23,7.74) 5.97(5.21,7.10) 7.84(5.79,10.69) —3.896D <<0.001
FT3/(pmol » L—1) 4.32(3.87,4.76) 4.34(3.95,4.77) 4.12(3.65,4.47) 2.1851 0.029
FT4/(pmol « L= 1) 12.52(11.16,14.73) 12.48(11.02,14.73) 13.44(11.62,14.75) —1.596D 0.111
TSH/(mIU « L= 1) 1.34(0.82,2.25) 1.33(0.82,2.13) 1.77(0. 83.2. 85) —1.312D 0.190
LVEF/% 57(47.,65) 59(49.5,65.5) 44.5(37.75,53. 25) 6.1041 <<0.001
LVEDd/mm 54(52.59) 54(52,58) 59.5(54,63) —4.617D <<0.001
Hb/(g+ L 1) 128(114.142) 131(116.5,143.0) 123(110.75,136.50) 2.188D 0.029
AR/ (mmol « L—1) 3.95(3.63.4.21) 3.95(3.65,4.17) 3.95(3.55,4.41) —0.495D 0.621
L&/ (mmol « L—1) 139(137.141) 139(137,141) 138.5(136.75,141.00) 0.8200 0.413
145 /(mmol « L—1) 2.19(2.07.2.30) 2.2(2.08.2.30) 2.15(2.04,2.25) 1.7430 0.081
AST/(IU « L= 1) 76(35.,178) 71(34.0,162.5) 105(50. 0,330.5) 3.0500 0. 002
LDH/(IU « L~ 1) 324(194.5,569.5) 297(190. 5,500, 0) 536(309.75,1019.75) —4.351D <<0.001
CK/(IU« L~ 1) 470(174.0,1364.5) 446(178.0,1353.5) 619.5(134.50,1752. 25) —0.608D 0.544
CK-Mb/(IU « L—1) 59(24.0,154.5) 56(24,144) 71.5(26.75,209. 75) —1.238D 0.216
MYO/(pg+ L= 1) 139(39.5,442.0) 139(40. 0,440.5) 134.5(34.50,457.75) —0.3220 0.748
¢Tnl/(ng» ml—1) 3.02(0.53,9.91) 2.8(0.45,8.71) 6.7(1.64,24.71) —3.099D 0. 002
2hPBG/(mmol « L= 1) 8.05(7.19.10.96) 7.83(7.05,10.16) 10. 85(8.04,15.41) —4.431D <<0.001
RBG/(mmol + L.—1) 7.93(6.74,11.23) 7.77(6.65,10.08) 10.49(7. 88,14.98) —4.199D <0.001
5/ V%) 1.3032 0.254

kS 86(26.30) 69(25.09) 17(32.69)

L) 241(73.70) 206(74.91) 35(67.31)
& I B /(%0 20.5692) <<0.001

% 295(90. 21) 257(93.45) 38(73.08)

= 32(9.79) 18(6.55) 14(26.92)
9o A5 S/ ) 1.4202 0.492

1 123(37.61) 107(38.91) 16(30.77)

2 114(34. 86) 95(34.55) 19(36.54)

3 90(27.52) 73(26.55) 17(32.69)
F2 B AR A/ %) - 0.113%

LAD 177(54.13) 144(52. 36) 33(63.46)

LCX 10(12. 23) 34(12.36) 6(11.54)

RCA 105(32.11) 94(34.18) 11(21.15)

LM 5(1.53) 3(1.09) 2(3.85)
A I B /) 0.1372 0.711

% 282(86. 24) 238(86.55) 44(84.62)

P 45(13.76) 37(13.45) 8(15.38)
A IR R/ B %) 2.5542) 0.110

& 137(41.9) 110(40.0) 27(51.92)

2= 190(58. 1) 165(60. 0) 25(48.08)
G IEREIRIE /1) 1.0672 0.302

%5 245(74.92) 209(76.00) 36(69. 23)

2 82(25.08) 66(24.00) 16(30.77)
WK /481 C 26 3. 0622 0.080

& 184(56.27) 149(54.18) 35(67.31)

& 143(43.73) 126(45.82) 17(32.69)
I /151 Y6 1.6402) 0. 200

& 227(69.42) 187(68.00) 40(76.92)

7 100(30. 58) 88(32.00) 12(23.08)

1 Mann-Whitney U £ 5 . 2 Pearson < J5 45 . 3 Fisher K HE 57k
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PR & 1.01 1.00~1.01 <0.001 1. 00 1.00~1.01 0.111
NT-proBNP 1. 00 1.00~1.00 0.001 1. 00 1.00~1.00 0. 147
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