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[Abstract] Objective To analyze the influencing factors of in-hospital major adverse cardiovascular
events (MACE) after percutaneous coronary intervention (PCI) in elderly patients with acute ST-segment
elevation myocardial infarction (STEMI) based on multimodal clinical data, to establish a predictive model, and
to evaluate the predictive performance of the model. Methods Elderly STEMI patients who underwent PCI at
the Fourth Hospital of Changsha from May 2020 to May 2025 were retrospectively enrolled as research subjects.
The patients were randomly divided into a training set and a validation set at a ratio of 7 = 3. Patients in the
training set were further assigned to the MACE group and the non-MACE group according to whether in-
hospital MACE occurred. Lasso regression and multivariate Logistic regression were applied to screen
independent predictive factors, and a nomogram model was constructed. The model performance was assessed
using the receiver operating characteristic curve and the area under the curve (AUC), as well as calibration curve
and decision curve analysis. Bootstrap resampling (1, 000 repetitions) was performed for internal validation.
Results A total of 515 elderly STEMI patients were included, with an in-hospital MACE incidence of 26.02%,
of whom 361 were assigned to the training set and 154 to the validation set. Multivariate Logistic regression
revealed that elevodbed Killip classification ( > Grade II ) [OR=4.186, 95%CI (1.967, 8.907)], troponin [OR=
2.415, 95%CI (1.690, 3.451)], N-terminal pro-brain natriuretic peptide (NT-proBNP) [OR=1.233, 95%CI
(1.129, 1.347)], and Synergy between Percutaneous Coronary Intervention with TAXUS and Cardiac Surgery
(SYNTAX) score [OR=1.214, 95%CI (1.129, 1.304)] were independent risk factors for in-hospital MACE,
whereas eleuated left ventricular ejection fraction (LVEF) [OR=0.889, 95%CI (0.843, 0.938)] and prognostic
nutritional index (PNI) [OR=0.843, 95%CI (0.784, 0.905)] were independent protective factors for in-hospital
MACE. The AUC values of the training set and validation set were 0.941 and 0.934, respectively. The calibration
curve largely overlapped with the ideal diagonal line (Hosmer-Lemeshow test, P > 0.05). Decision curve analysis
demonstrated superior clinical net benefit compared with extreme strategies. Conclusion The nomogram
model constructed based on Killip classification, troponin, NT-proBNP, LVEE, SYNTAX score and PNI exhibits
favorable predictive performance and clinical practicability for in-hospital MACE risk in elderly STEMI patients
after PCL. It preliminarily suggests that this model can be used for early clinical identification of high-risk
patients and individualized intervention. Further validation with multicenter, large-sample external independent
cohorts is still required.

[Keywords]) Acute ST-segment elevation myocardial infarction; Elderly; Major adverse cardiovascular

events; Percutaneous coronary intervention; Multimodal data; Prediction model
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Table 1. Baseline characteristics of patients (x + s)

PERENG S YIlZEE
T E IR S WA MACE 21 4EMACE £
(n=361) (n=154) XYWL EE (n=94) (n=267) XYWL P

i (%) 70.96 + 5.14 71.21 +4.99 -0.521 0.602 7235 +4.97 70.47 +5.12 3.088 0.002
PERI 0.043  0.835 0.067 0.796

5 198 (54.85) 86 (55.84) 62 (65.96) 180 (67.42)

'y 163 (45.15) 68 (44.16) 32 (34.04) 87 (32.58)
BMI (kg/m®) 23.92 +3.10 23.73 £2.90 0.640  0.523 2345 +3.42 24.09+297  -1.711 0.088
A 198 (54.85) 86 (55.84) 0.043  0.835 51 (54.26) 147 (55.06) 0.018 0.893
[ DA 201 (55.68) 86 (55.84) 0.001 0972 53 (56.38) 148 (55.43) 0.026 0.873
FEbRAR 118 (32.69) 45 (29.22) 0.600  0.439 32 (34.04) 86 (32.21) 0.106 0.745
KR ZE TR 5.10 + 1.41 4.96 + 1.48 1.000 0318 5.56 + 1.30 493 +1.42 3742 <0.001
FE] (h)
Killip 5344 0.013 0910 24763 <0.001

> % 159 (44.04) 67 (43.51) 62 (65.96) 97 (36.33)

14 202 (55.96) 7 (56.49) 32 (34.04) 170 (63.67)
i (mmig) 126.87 +18.73  125.45 + 18.90 0.783 0434 12634+ 18.19  127.06 1895 -0.318 0.751
O (K/min) 80.19 + 14.51 79.75 + 13.63 0321  0.748 80.64 = 15.17 80.04 + 1430  0.345 0.730
Hb (g/L) 128.00 = 1530  127.72 + 1431 0.194  0.846 12729 +15.77 12824 =+15.15 -0.518 0.605
PLT (x10°/L) 213.66 £ 62.19  212.79 +59.72 0.147 0883  214.66+62.18  213.31+62.30  0.181 0.857
LYM (x10°1) 1.73 + 0.55 1.75 + 0.57 -0414  0.679 1.68 +0.52 1.75+0.57  -1.069 0.286
ALB (g/L) 36.73 + 4.07 37.03 +3.91 -0.775 0439 35.95 +4.36 37.01£3.94  -2.169 0.031
TP (g/L) 66.30 +7.17 65.41 +7.47 1263 0.207 65.61 +7.33 66.54+7.12  -1.071 0.285
Cr (pumol/L) 76.14 + 18.18 78.15 + 18.12 -1.150  0.251 76.83 + 18.31 7589+ 18.16  0.428 0.669
BUN (mmol/L) 6.21 +2.04 6.19 +2.04 0.108 0914 6.27 +2.11 6.19 +2.02 0.312 0.755
TG (mmol/L) 1.46 + 0.44 1.49 +0.43 -0.756  0.450 1.43 +0.41 1.46+044  -0.532 0.595
WS (ng/mL) 4.08 + 1.30 414+ 1.18 -0.542  0.588 4.92+1.26 3.78 + 1.18 7.927  <0.001
NT-proBNP 1234.00 1339.00 -1.385  0.057 1 655.50 1234.00 -6.815  <0.001
(pg/mL) * (1015.00, (1 066.00, (1301.25, (1015.00,

1500.00) 1641.50) 1967.25) 1500.00)

hs—CRP (mg/L) 8.29 +2.34 8.23 +2.44 0.227  0.820 8.83+2.22 8.09 +2.35 2.649 0.008
LVEF (%) 52.37 +8.75 52.47 + 8.62 -0.115 0.909 47.19 + 7.84 5420+833  -7.119 <0.001
Efe’ 11.99 +3.28 12.04 +3.27 -0.148  0.882 12.62 + 3.40 11.78 +3.22 2.148 0.032
SYNTAX 43 (43)  18.26 +5.85 18.22 +6.26 0.069 0.945 22.35+5.72 16.82+5.19 8.653  <0.001
Gensini P43 (43) 57.99 + 8.97 57.64 +9.04 0397  0.692 59.61 +9.00 57.42 +8.91 2.044 0.042
PNI 48.60 + 6.22 48.95 + 6.12 -0.591 0.555 44.85 +5.69 49.92+586  -7.262 <0.001
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Table 2. Analysis of influencing factors of MACE in elderly patients with STEMI after PCI

CAEES BIE SEAE Wald i OR{H (95%CI) PH
Killip739% > 1T 4% 1.432 0.385 13.810 4.186 (1.967, 8.907) <0.001
WUESE T (ng/mL) 0.882 0.182 23.445 2415 (1.690, 3.451) <0.001
NT-proBNP (100 pg/mL.) 0.210 0.045 21.649 1.233 (1.129, 1.347) <0.001
LVEF (%) -0.118 0.027 18.493 0.889 (0.843, 0.938) <0.001
SYNTAX P4 (43) 0.194 0.037 27.802 1.214 (1.129, 1.304) <0.001
PNI -0.171 0.037 21.807 0.843 (0.784, 0.905) <0.001

E: W T NT-proBNP R4 HAK K, HETIERME, FLRA100/& (VA100 pg/mL A E45) AN % B & Logistic B3, B NT—proBNP 4+
# 100 pg/mL, %4 STEMI %% PCIRJE & A MACE X £ R &3 An 2y 23.3%
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=l
Killip4h 4% R
I
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Figure 1. Nomogram model
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F 3 FIsr FEE R Y& BB E S STEMI £ PCI ARG MACE R ROC £ 5 # 45 R
Table 3. ROC curve analysis of individual independent factors and nomogram model for predicting the risk of MACE in
elderly STEMI patients after PCI

GBSy AUCTH (95%CI) SEAH cut=offfE ZIRHRE RE RERE PAE
Killip 534% 0.648 (0.583, 0.713) 0.033 - 0.297 0.660 0.637 <0.001
ABHEA (ng/ml) 0.755 (0.697, 0.814) 0.030 4.255 0.414 0.766 0.648 <0.001
NT-proBNP (pg/mL) 0.736 (0.671, 0.801) 0.033 1512.500 0.392 0.628 0.764 <0.001
LVEF (%) 0.728 (0.669, 0.787) 0.030 50.860 0.387 0.674 0.713 <0.001
SYNTAX 53 (43) 0.757 (0.700, 0.815) 0.029 21.500 0.383 0.574 0.809 <0.001
PNI 0.730 (0.671, 0.789) 0.030 45510 0.372 0.798 0.574 <0.001

G2 I 0.941 (0.913, 0.968) 0.014

- 0.752 0.819 0.933 -
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