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IncreasedwhitematterMRI T1 hypointensity volume in
young-onset Alzheimer’s disease patients is not accounted for
by age or cardiovascular risk factors
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Abstract

Background:White matter (WM) hypointensity volume in T1MRI correlates strongly

with T2 hyperintensities and both are typically associatedwith advancing age and vas-

cular brain injury (VBI). Recent research has suggested that Alzheimer’s Disease (AD)

neuropathologic changes (ADNC) also increases WM hypointensity volume. Sporadic

early onset AD (EOAD) patients provide a unique model to examine the relationship

betweenADNCbiomarkers andWMhypointensity volume in the absence of advanced

age, cardiovascular injury, or autosomal dominant genetic mutations.

Method: Included in the analysiswere sporadic EOADpatients (n=75) and cognitively

normal controls (n= 39) from the Longitudinal Alzheimer’s Disease Study (LEADS) for

whom full demographic and health information were available.WMhypointensity vol-

ume in T1MRI was segmented by Freesurfer and corrected for total white matter vol-

ume. Multiple-factor ANOVA models with logarithmic transformations were used to

determine the effects of age, cohort, and presence of cardiovascular conditions onWM

hypointensity volume. Further multiple-factor ANOVA models assessed whether the

addition of covariates improved themodel fit.

Result: In a reproduction of prior research, WM hypointensity volume was correlated

with age for controls (p < 0.05), but not for EOAD patients. We additionally found an

effect of cohort, such that EOAD patients had a higher mean WM hypointensity vol-

ume than controls when accounting for age (p< 0.05). No difference in the presence or

number of cardiovascular conditions was found between groups. Additionally, no cor-

relation was found between WM hypointensity volume and the presence or number

of cardiovascular conditions. Including cardiovascular condition as a covariate failed to

improve themodel fit, evenwhen accounting for interaction effects.

Conclusion:These results support thehypothesis that patientswithADNChavehigher

WM hypointensity volume beyond what would be expected based on aging or cardio-

vascular risk factors. Further research is needed to assess the co-localization of WM

hypointensities with cortical degradation, amyloid pathology, and tau pathology.
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