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Abstract
BACKGROUND Plasma clusterin is a promising biomarker of Alzheimer’s disease (AD). Interestingly, it has also been associated with several metabolic diseases including diabetes mellitus (DM). However, clusterin has not been investigated considering a relationship with both DM and AD.
PARTICIPANTS & METHODS We aimed to examine the triadic relationship between plasma clusterin, AD, and DM by classifying participants according to the severity of their cognitive (normal cognition (NC), mild cognitive impairment (MCI, AD) and metabolic (healthy control, prediabetes, DM) impairments. We evaluated cognitive and metabolic functions of the participants with neuropsychological assessments, brain MRI, and
various blood tests, to explore potential relationships with clusterin.
RESULTS Plasma clusterin was significantly higher in participants with AD compared to those with NC and MCI (p < 0.001). Participants with
metabolic impairments (prediabetes, DM) had increased plasma clusterin levels, compared to healthy controls (p = 0.002). A two-way ANCOVA
revealed no synergistic, but an additive effect of AD and DM on clusterin levels (interaction; p = 0.351). Clusterin was correlated with cognitive
scores of the Mini-Mental State Examination (MMSE), delayed word recall, and the Clinical Dementia Rating Sum of Boxes (CDR-SB). Clusterin
was also associated with metabolic status indicated by HbA1c, the Homeostatic Model Assessment for Insulin Resistance (HOMA-IR) index, and
fasting C-peptide. In addition, we found significant correlations between clusterin and the degree of medial temporal atrophy and periventricular
white matter lesions, indicating neurodegeneration and microvascular insufficiency, respectively. Since our multivariate linear regression analysis
pointed to metabolic impairment (prediabetes, DM) as the most significant predictor of clusterin, we performed a mediation analysis to further
understand the triadic relationship between clusterin, AD, and DM. The result revealed a potential of clusterin as a mediator of the indirect relationship between DM and AD.
CONCLUSION These results demonstrate that clusterin is a promising biomarker of DM as well as of
AD. Additionally, our data suggest that clusterin may have a role in linking DM with AD as a potential
mediator between the two diseases.
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