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[bookmark: _GoBack]Background & Aim: To investigate the association between glycemic variability (GV) indices and cognitive function in patients with type 2 diabetes mellitus (T2DM), and identify potential biomarkers with diagnostic value through metabolomic profiling

Methods: Participants were classified into three groups based on MMSE and MoCA scores: normal cognition (NC, n=34), mild cognitive impairment (MCI, n=45), and dementia (n=32). Continuous glucose monitoring system (CGMS)-derived GV parameters were compared among groups. Spearman correlation analysis and logistic regression were performed to evaluate the relationship between GV and cognitive function. Untargeted metabolomic profiling was conducted to identify common differential metabolites and metabolic pathways between high/low GV groups and dementia/non-dementia groups.

Results: A total of 111 T2DM patients were included (dementia: n=32, MCI: n=45, NC: n=34). The dementia group showed significantly higher GV indices than NC and MCI groups. Spearman analysis revealed significant negative correlations between MMSE scores and CV (r=-0.252,), MAGE (r=-0.205), and SD (r=-0.192), as well as between MoCA scores and CV (r=-0.232), MAGE (r=-0.234), and SD (r=-0.190). Logistic regression confirmed that CV, MAGE, and SD were independent risk factors for dementia. Metabolomic analysis identified six differential metabolites. Sphingomyelin (SM, d18:0/18:1(9Z)) and branched-chain amino acids (BCAAs) demonstrated the highest diagnostic efficacy for dementia, with area under the curve (AUC) values of 0.727 and 0.717, respectively. The combined model achieved an AUC of 0.822.

Discussion / Conclusion: Glycemic variability indices (CV, MAGE, SD) are independent risk factors for dementia in patients with T2DM. Patients with varying GV and cognitive statuses exhibit distinct metabolic signatures, with sphingomyelin and branched-chain amino acids serving as potential biomarkers for GV-related cognitive impairment.


