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[Abstract] Objective To develop and validate an individualized survival prediction model based on
elastic net—Cox regression for patients with hepatocellular carcinoma (HCC) after hepatectomy. Method A
retrospective analysis was conducted on the clinical data of 559 HCC patients who underwent hepatectomy at
Guangdong Provincial Hospital of Chinese Medicine between January 2013 and December 2022. Patients
were stratified and randomly divided into a training cohort (n=392) and a validation cohort (n=167) at a ratio
of 7:3. Prognostic factors affecting overall survival (OS) were screened using elastic net regression, and a

nomogram prediction model was constructed via multivariate Cox regression. The model’s discriminative
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ability and calibration were assessed using the concordance index (C—index), the area under the curve (AUC)
of the receiver operating characteristic (ROC) curve, and calibration curves. Based on the total scores from
the nomogram model and the X —tile software, risk stratification was performed in the training cohort (low—
risk: n=234, intermediate —risk: n =103, high —risk: n=55) and the validation cohort (low -risk: n =103,
intermediate—risk: n=40, high-risk: n=24). The risk stratification capability of the model was validated using
Kaplan—Meier survival analysis and the Log—rank test. Result Elastic net-Cox regression analysis identified
tumor diameter, tumor number, microvascular invasion, type of surgery, intraoperative blood transfusion, and
albumin (ALB) level as independent influencing factors for OS of HCC patients (all P < 0.05). The C—indices
of the nomogram model were 0.747 in the training cohort and 0.732 in the validation cohort. The AUCs for
predicting 1-, 3—, and 5S—year OS rates were 0.804, 0.789, and 0.773 in the training cohort, respectively, and
0.799, 0.780, and 0.770 in the validation cohort, respectively. Calibration curves showed high consistency
between the nomogram—predicted survival probabilities and the actual observations. Risk stratification analysis
demonstrated statistically significant differences in survival among patients in different risk groups in both the
training and validation cohorts (all P < 0.001). Conclusion The nomogram prediction model based on

elastic net—Cox regression effectively predicts OS rates in HCC patients after hepatectomy and demonstrates

good potential for clinical application.
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