Title: Liraglutide and Empagliflozin versus Linagliptin on Reversion of Mild Cognitive Impairment in Type 2 Diabetes (LIGHT-MCI): A Multicenter, Randomized Clinical Trial

Background: While glucose-lowering agents have shown potential cognitive benefits in experimental and observational studies, randomized head-to-head evidence evaluating their effects on cognitive outcomes in diabetes remains limited. This study aimed to compare liraglutide and empagliflozin versus linagliptin for mild cognitive impairment (MCI) reversion in type 2 diabetes.

Methods: LIGHT-MCI was an investigator-initiated, multicenter, randomized, open-label trial in China. Participants with type 2 diabetes and MCI were assigned in a 1:1:1 ratio to liraglutide, empagliflozin, or linagliptin added to metformin for 48 weeks. The primary outcome was MCI reversion at week 48 (defined as a Montreal Cognitive Assessment score≥26, normal performance across all cognitive domains, and preserved instrumental activities of daily living). Secondary outcomes included changes in cognition, brain imaging, plasma neurodegenerative biomarkers and metabolic measures.

Results: A total of 396 participants were enrolled, with 132 assigned to each group. At week 48, MCI reversion occurred in 49.5% of participants in the liraglutide group compared with 20.4% in the linagliptin group (risk ratio, 2.43; 95% CI, 1.93–3.06; P<0.001), and in 28.6% of participants in the empagliflozin group compared with 20.4% in the linagliptin group (risk ratio, 1.41; 95% CI, 1.19–1.66; P<0.001). Improvements in global cognition, multiple cognitive subdomains and hippocampal activation were observed with liraglutide, whereas empagliflozin demonstrated comparatively smaller effects.

[bookmark: OLE_LINK1]Conclusion: Both liraglutide and empagliflozin were associated with higher MCI reversion than linagliptin at week 48. These findings address the evidence gap of selecting glucose-lowering therapies for type 2 diabetes at early stage of cognitive impairment.
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