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Email: derek archer@vumc.org the free-water (FW) component in understanding cognitive decline. The goal of this

study is to conduct a large-scale assessment on the role of white matter microstructure
on longitudinal cognitive decline.

Method: This study used a cohort collated from seven longitudinal cohorts of aging
(ADNI, BIOCARD, BLSA, NACC, ROS/MAP/MARS, VMAP, and WRAP). In total, this
dataset included 2,220 participants aged 50+ who had both diffusion MRI and
harmonized composites of memory performance and executive function. This dataset
included a total of 4,918 imaging sessions with corresponding cognitive data (mean
number of visits per participant: 1.69 + 1.67, interval range: 1-10 years). Diffusion
MRI was preprocessed using the PreQual pipeline and FW correction was used to
create FW and FW-corrected intracellular metrics. Conventional and FW-corrected
measures were harmonized using the Longitudinal ComBat package. Linear mixed
effects regression was used for longitudinal analysis, in which we covaried for age,
age squared, education, sex, race/ethnicity, diagnosis at baseline, APOE-¢4 status, and
APOE-¢2 status. All models were corrected for multiple comparisons using the FDR
approach.

Result: For longitudinal memory performance, we found global associations with
conventional diffusion MRI metrics, in which abnormalities were associated with
lower memory performance. Following FW correction, we found that the FW metric
itself was strongly associated with memory performance, in which higher FW was
associated with lower memory performance and exacerbated decline. Interestingly,
following FW-correction the intracellular contributions were largely mitigated. As
illustrated in Figure 1A, the most significant effects were found in the limbic tracts,
with the most significant associations found for cingulum bundle FW (p=5.80x10"*).
Figure 1B illustrates the association between cingulum FW and longitudinal memory
performance. Findings for longitudinal executive function performance are shown in
Figure 2.

Conclusion: To date, this is the largest study combining FW-corrected diffusion MRI
data and harmonized cognitive composites to understand cognitive trajectories in
aging. Future studies evaluating how white matter microstructure may be incorporated
into models of AD may further our knowledge into the neurodegenerative cascade of
AD.
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(" A. Heatmap of Microstructural Associations with Memory Performance )
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Figure 1. Linear mixed effects (LME) regression was conducted for each conventional (MDcony, FAGony
AXDconv: RDeony) and FW corrected measure (FW, MDeweors FARWeom AXDrweor RDrweorr) 10 determine
the association between white matter microstructure and longitudinal memory performance.

The heatmap (A), grouped by tract-type, illustrates the t-value for each independent LME regression.
The association between cingulum FW and longitudinal memory performance is shown (B).
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(A Heatmap of Microstructural Assoclatlons with Executive Function Performance
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Figure 2. Linear mixed effects (LME) regression was conducted for each conventlonal (MD¢onvs FACoNY:
AXDconv: RDeony) and FW corrected measure (FW, MDeweors FARWeom AXDrweor RDrweorr) 0 determine
the association between white matter microstructure and longitudinal executive function performance.
The heatmap (A), grouped by tract-type, illustrates the t-value for each independent LME regression.
The association between cingulum FW and longitudinal executive function performance is shown (B).
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