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Construction of a Risk Prediction Model for Delirium in Postoperative Cardiac Surgery ICU Patients
Zhou Niping
( First Affiliated Hospital of Xi'an Jiaotong University, Shaanxi Province 710061 )

[Abstract] Objective: Delirium is a common severe complication in postoperative cardiac surgery patients admitted to the intensive care unit

(ICU), closely associated with prolonged hospital stays, increased medical costs, and poor prognosis. Accurate prediction of
delirium risk is crucial for early identification of high-risk patients and implementation of targeted preventive strategies. This
study aimed to develop and validate a predictive model for delirium risk in postoperative cardiac surgery ICU patients based on
multidimensional perioperative clinical data. Methods: A retrospective nested case-control study was conducted, collecting
clinical data from adult patients who underwent surgery and were admitted to the cardiac surgery ICU at a tertiary Grade A
hospital between January 2020 and December 2023. Patients were classified into a delirium group (observation group) or a
non-delirium group (control group) according to the diagnostic criteria of the Confusion Assessment Method in ICU
(CAM-ICU). Univariate analyses were performed on included variables to identify those with statistical significance. LASSO
regression was then employed for variable selection and dimensionality reduction, followed by multivariate logistic regression
analysis to determine independent risk factors for delirium and construct a predictive model. Results: A total of 1,876 patients
were enrolled, with a delirium incidence rate of 21.6% (n = 405). Multivariate logistic regression analysis revealed that age =
70 years (OR=2.15,95% CI: 1.58 - 2.91), EuroSCORE II score =5% (OR=1.88,95% CI: 1.42 - 2.49), preoperative cognitive
impairment (OR=2.64,95% CI: 1.95 - 3.58), extracorporeal circulation duration>120 minutes (OR=1.92,95% CI: 1.45 - 2.55),
postoperative mechanical ventilation duration>24 hours (OR=3.01,95% CI: 2.24 - 4.04), acute physiological and chronic health
score II (APACHE II) =15 points at ICU admission (OR=2.33,95% CIL: 1.76 - 3.09), and early postoperative high-dose
benzodiazepine use (OR=1.76,95% CI: 1.31 - 2.36) were independent risk factors for delirium in cardiac surgery patients
admitted to the ICU. The predictive model constructed based on these factors achieved an AUC of 0.89 (95% CI: 0.86 - 0.92) in
the training cohort and 0.87 (95% CI: 0.83 - 0.91) in the internal validation cohort; the Hosmer-Lemeshow test indicated good
model fit (P>0.05). Conclusion: This study successfully developed a delirium risk prediction model based on seven
perioperative clinical indicators. The model demonstrates excellent discrimination and calibration capabilities, enabling early
identification of high-risk patients for postoperative delirium in the ICU following cardiac surgery, and providing a quantitative
basis for implementing personalized preventive interventions in clinical practice.
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