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Pathology-Informed Polygenic Scores Identify Distinct Genetic Contributors to Alzheimer’s and Non-Alzheimer’s Dementia Across Ancestries 
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Figure 1. Leave-one-cohort-out meta-analysis of associations between pathology-specific polygenic risk 

scores and Alzheimer disease dementia and other dementia among non-Hispanic White (NHW) 

participants.

Figure 2. Leave-one-cohort-out meta-analysis of associations between pathology-specific polygenic risk

scores and Alzheimer disease dementia and other dementia among Caribbean Hispanic (CH) participants.

Figure 4. Associations of the best-performing pathology-specific polygenic risk scores identified

through the leave-one-cohort-out analyses with longitudinal trajectories of cerebrospinal fluid

biomarkers in the ADNI and Wisconsin cohorts.

Table 1. Descriptive Statistics of the Study Sample

❑ Data were drawn from Wisconsin (WRAP and Wisconsin ADRC), ADNI, HABS-HD, WHICAP, and the
EFIGA independent and family cohorts. Cohorts were eligible for inclusion if they had an established

plasma P-tau217 cutoff selected to optimize the balance between sensitivity and specificity.

❑ Analyses were conducted separately among non-Hispanic White (Wisconsin, ADNI, HABS-HD, and

WHICAP) and Caribbean Hispanic participants (WHICAP, EFIGA independent and family cohorts).

❑ Plasma P-tau217 positivity was defined using both sensitivity-based and specificity-based cutoffs.

Cognitively unimpaired, P-tau217-negative participants served as the reference group. Symptomatic
participants were classified as: P-tau217-positive AD dementia; or P-tau217-negative non-AD
dementia.

❑ Pathology-informed PRS represented AD, Core-1/2 biomarkers, vascular disease, metabolic
disease, and other neurodegenerative pathways.

We addressed two primary questions:

❑ Do pathology-specific PRSs capture stable genetic signals associated with distinct 

dementia phenotypes?

❖ We identified the strongest association between each pathology-specific PRS and each 

dementia phenotype.

❖ Cohort-specific association estimates were combined using meta-analysis.

❖ To reduce dependence on a single threshold, a PRS signal was considered stable only if more 

than half of the tested thresholds showed the same direction of association.

❑ Are these stable PRS associations generalizable across cohorts?

❖ We applied a leave-one-cohort-out framework.

❖ In each iteration, PRSs were trained in all cohorts except the held-out testing cohort.

❖ The direction of association in the training cohorts was required to match that observed in the 

independent held-out cohort.

❖ Held-out cohort estimates were combined using meta-analysis to identify stable and 

generalizable associations.

Secondary analyses

❑ We evaluated associations with preclinical AD, cerebrospinal fluid biomarkers, and longitudinal 

cognitive trajectories.

❑ Dementia is clinically and biologically heterogeneous and may reflect Alzheimer disease, vascular,
mixed, or other neurodegenerative pathologies.

❑ Plasma P-tau217 is a blood-based biomarker closely associated with Alzheimer disease
pathology.

❑ Combining plasma P-tau217 status with cognitive status allows classification of:

❖ P-tau217-negative cognitively unimpaired individuals;
❖ P-tau217-positive cognitively unimpaired individuals with preclinical AD pathology;
❖ P-tau217-positive symptomatic individuals consistent with AD dementia;

❖ P-tau217-negative symptomatic individuals suggestive of non-AD dementia.

❑ The genetic contributors to P-tau217-defined AD dementia and P-tau217-negative non-AD

dementia remain insufficiently understood. Because adequately powered genome-wide
association studies of these biologically defined dementia subtypes are not yet available,
pathology-informed polygenic risk scores derived from related diseases and biomarkers may

provide a practical alternative for investigating their underlying genetic pathways.

❑ We investigated whether pathology-informed polygenic risk scores could distinguish AD-related

from vascular and other non-AD genetic pathways contributing to dementia and evaluated the
biological and functional relevance of these associations through cerebrospinal fluid biomarker
and longitudinal cognitive analyses.

❑ AD- and Core-1 biomarker-related genetic liability was more strongly associated with
P-tau217-positive AD dementia.

❑ Stroke-related genetic liability, particularly large-artery and small-vessel stroke PRS,
was more strongly associated with P-tau217-negative non-AD dementia.

❑ Biomarker findings supported distinct biological pathways:

❖ APOE-ε4 and AD-related PRSs were associated with amyloid- and tau-related CSF
biomarkers;

❖ Stroke-related PRS were associated with synaptic and vascular biomarkers,

including SNAP-25 and NPTX2.
❑ Cognitive findings provided additional functional validation, with stroke-related PRS

showing stronger associations with executive and other non-memory domains.

❑ Similar overall patterns were observed across non-Hispanic White and Caribbean Hispanic
participants.

❑ Integrating genetic, biomarker, and cognitive information may improve etiologic

classification, risk stratification, and clinical trial enrichment for AD-related versus vascular
or non-AD dementia pathways.
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Figures 1 and 2. Leave-one-cohort-out meta-analysis of associations between pathology-specific polygenic risk scores and Alzheimer disease dementia and
other dementia among non-Hispanic White and Caribbean Hispanic participants, respectively. Polygenic risk scores were constructed using the clumping-and-

thresholding approach. In each leave-one-cohort-out iteration, PRSs were trained in all cohorts except the cohort designated for testing and were subsequently evaluated in

the independent held-out cohort. A pathology-specific PRS was considered stable and included in the meta-analysis only if more than half of the tested PRS thresholds
showed the same direction of association in the training cohorts and that direction was also consistent with the association observed in the held-out testing cohort. Fixed-

effect meta-analysis was used to combine cohort-specific association estimates. All PRS association models were adjusted for age, sex, education, and the first five genetic

principal components.

Figure 3. Associations of the best-performing pathology-specific polygenic risk scores identified through the leave-one-cohort-out analyses as most strongly

associated with Alzheimer disease dementia and other dementia with longitudinal cognitive trajectories among non-Hispanic White participants in the ADNI and
Wisconsin cohorts. Analyses were conducted in both the full sample and the subgroup of individuals who were cognitively unimpaired. Longitudinal associations were

estimated using linear mixed-effects models with repeated cognitive measurements and were adjusted for age, sex, education, practice effects, and the first five genetic

principal components.

Figure 4. Associations of the best-performing pathology-specific polygenic risk scores identified through the leave-one-cohort-out analyses as most
strongly associated with Alzheimer disease dementia and other dementia with longitudinal cerebrospinal fluid biomarker trajectories among non-

Hispanic White participants in the ADNI and Wisconsin cohorts. Analyses were restricted to participants with available cerebrospinal fluid measurements.

Longitudinal associations were estimated using linear mixed-effects models with repeated biomarker measurements and were adjusted for age, sex, education,
and the first five genetic principal components.

Figure 3. Associations of the best-performing pathology-specific polygenic risk scores identified through

the leave-one-cohort-out analyses with longitudinal cognitive trajectories in the ADNI and Wisconsin

cohorts.
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