
Construction and validation of prediction model for late-stage dysfunction of arteriovenous fistula in maintenance hemodialysis patients with diabetic kidney disease

Aim/s:This study aimed to develop and validate a robust prediction model for late-stage arteriovenous fistula (AVF) dysfunction in patients with diabetic kidney disease (DKD) on hemodialysis, to enable early intervention.

Methods:We conducted a retrospective multicenter study including 728 DKD patients from 
two hospitals. A machine learning-based prediction model was developed using clinical and laboratory variables, validated internally and externally, and evaluated with ROC analysis, calibration, and decision curve analysis.

Results:The analysis identified several significant risk factors associated with late-stage arteriovenous fistula dysfunction in diabetic kidney disease patients undergoing maintenance hemodialysis. Key predictors included intra-dialytic hypoglycemia, post-dialysis compression time exceeding 30 minutes, diabetic peripheral vascular disease, cardiovascular disease, HDL levels, gender, and history of temporary catheter placement. Machine learning model development demonstrated that the Random Forest model achieved superior performance compared to other predictive models. In internal validation, the model showed excellent discriminative ability with an area under the curve (AUC) of 0.911, while external validation maintained strong performance with an AUC of 0.84. The prediction model demonstrated good calibration and clinical utility in both validation cohorts.

Conclusion:This study successfully developed and validated a robust prediction model for late-stage arteriovenous fistula dysfunction in diabetic kidney disease patients on maintenance hemodialysis. The model shows promising clinical applicability and can assist clinicians in early identification of high-risk patients, enabling timely interventions to improve vascular access outcomes and patient quality of life.
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