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[Abstract] Objective To identify risk factors for sepsis-associated encephalopathy (SAE) using methods including LASSO-
logistic regression and recursive feature elimination (RFE), and to develop and validate a corresponding clinical prediction model.
Methods This retrospective study analyzed data from 6258 sepsis patients retrieved from the public, de-identified Medical
Information Mart for Intensive Care IV (MIMIC-1V, v2.2) database. Patients were divided into SAE group (n=3196) and non-SAE
group (n=3062) based on the incidence of sepsis-associated encephalopathy (SAE) during their ICU stay, and their baseline clinical
data were compared. The entire cohort was then randomly partitioned into a training set (1=4380) and an internal validation set
(n=1878) at a 7:3 ratio. Within the training set, a multi-stage feature selection pipeline was employed: an initial screening integrating
LASSO regression with univariate logistic regression (P<0.05) was conducted, followed by subsequent refinement using RFE and
Spearman's correlation analysis (|r|<0.5) to yield the final predictor variables. A multivariate logistic regression model was thereafter
constructed and visualized through a nomogram. The model underwent comprehensive evaluation on the independent internal
validation set: its discriminatory ability was evaluated by the area under the receiver operating characteristic curve (AUC), calibration
was assessed using calibration curves, and clinical net benefit was evaluated by decision curve analysis (DCA). Finally, to verify the
model's generalizability, external validation was performed on a cohort of 13 330 sepsis patients from the EICU database. Results
Following a multi-stage selection process incorporating univariate analysis, LASSO, RFE, and Spearman correlation analysis, fifteen
variables were ultimately included in the final prediction model, namely continuous renal replacement therapy (CRRT), acute kidney
injury (AKI), mechanical ventilation, oxygen saturation (SpO,), systemic inflammatory response syndrome (SIRS) score, serum
sodium level, renal disease, systolic blood pressure, malignant tumor, body temperature, platelet count, age, paraplegia, serum
potassium level, and peripheral vascular disease. The derived LASSO-logistic regression model was formulated as follows: logit(P) =
—6.533+(1.807xCRRT) +(0.824xAKI) +(0.697xmechanical ventilation)+(0.024xSpO,) +(0.243xSIRS) + (0.036xsodium) — (0.476x
renal disease) + (0.003xsystolic blood pressure) — (0.298xmalignant tumor) — (0.108xbody temperature) + (0.001xplatelet count) +
(0.002xage) + (0.766xparaplegia) + (0.200xpotassium) + (0.238xperipheral vascular disease), where P=1/(1+e™*"”’). The model
demonstrated good discriminative ability in the training set, with an AUC of 0.701 (95%CI 0.685—0.716); it was visualized as a
nomogram and validated in the internal validation set, achieving an AUC of 0.693 (95%CI 0.671-0.716). The calibration curve
indicated satisfactory agreement between predicted and observed probabilities. Decision curve analysis revealed that the model
provided substantial net clinical benefit across a wide range of threshold probabilities (0%-50%). Furthermore, external validation on
the EICU cohort yielded an AUC of 0.674 (95%CI 0.664-0.684), confirming its good generalizability and certain cross-center
applicability. Conclusions CRRT, AKI, mechanical ventilation, SpO,, SIRS score, serum sodium level, renal disease, systolic blood
pressure, malignant tumor, body temperature, platelet count, age, paraplegia, serum potassium level, and peripheral vascular disease
are risk factors for SAE. The prediction model constructed based on these factors demonstrates good discrimination and calibration,
providing clinicians with a reliable basis for diagnosis and treatment.
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35 41.9(40.1,43.7) 44.5(42.8,46.2)
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