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Abstract: Objective To analyze the main influencing factors of cardiovascular adverse events during

hospitalization in patients with acute heart failure (AHF), construct a risk prediction model for cardiovascular
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adverse events, and validate its performance. Methods We retrospectively selected 515 cases of AHF patients
admitted to the Cardiovascular Hospital of General Hospital of Ningxia Medical University from February 2021 to
February 2022. Patients were divided into the occurrence group and non-occurrence group based on whether
cardiovascular adverse events occurred during hospitalization. R 4.2.1 statistical software was used for univariate
Logistic analysis and Lasso regression preliminary screening of various indicators in both groups. Subsequently,
multifactorial Logistic regression analysis was performed to determine the predictive variables, construct a risk
prediction model for cardiovascular adverse events during AHF patients' hospitalization. Model performance was
evaluated through line charts, receiver operating characteristic (ROC) curves, and calibration curves. Bootstrap
method was employed for internal validation of the model. Results Among the 515 AHF patients, 62 cases
experienced cardiovascular adverse events. There were statistically significant differences in aspects such as
coronary heart disease, dilated cardiomyopathy, stroke, poor sleep, respiratory rate, and atrial fibrillation (AF)
between the cardiovascular adverse event occurrence group and non-occurrence group (P < 0.05). After univariate
Logistic analysis and Lasso regression preliminary screening, the main influencing factors for cardiovascular adverse
events during AHF patients' hospitalization were determined through multifactorial Logistic regression analysis.
These factors included stroke [OAR =7.99 (95% CI: 3.29, 19.59) ], white blood cell count [OAR =1.25 (95% CI: 1.00,
1.52) ], blood urea nitrogen [OAR =1.13 (95% CI: 1.04, 1.23) ], D-dimer [OAR =1.13 (95% CI: 1.03, 1.24) ], left
ventricular fractional shortening [OAR =0.89 (95% CI: 0.81, 0.96) ], and concomitant AF [OAR =2.40 (95% CI: 1.07,
5.31) ]. A risk prediction line chart model was constructed based on these six influencing factors, with an area under
the ROC curve (AUC) of 0.82 (95% CI: 0.76, 0.88), and the calibration curve closely approximating the ideal curve.
The AUC value obtained through Bootstrap internal validation was 0.81 (95% CI: 0.75, 0.87). Conclusion The
main influencing factors for cardiovascular adverse events during hospitalization in AHF patients are stroke, white
blood cell count, blood urea nitrogen, D-dimer, left ventricular fractional shortening, and concomitant AF. The risk
prediction model constructed based on these factors demonstrates good efficacy.
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