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disease risk independent of APOE diplotype, which could improve pre-symptomatic clinical trial stratification 
and interventions for at-risk individuals.
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What is a Polygenic Risk 
Score (PRS)?
o Combines the small individual 

effects of many common variants 
into a single score reflecting 
overall genetic risk for disease.

o A small subset of individuals have 
very high “extreme” scores.

Extreme Polygenic Risk Scores Are Uncommon 
But Strong Indicators Of Alzheimer’s Disease Risk

Analytical pipeline for PRS 
computation and identification of 
extreme high-precision AD 
thresholds in the ADSP cohort.

Thresholds that maximize 
precision (≥10 individuals), 
reaching 100% in African 
and European ancestries.

Rules-based combinations of 
extreme PRS ± APOE identify 
higher-risk groups with greater AD 
case enrichment than APOE alone.

o Horizontal dashed lines show 
average AD risk per APOE 
diplotype. Open dots show AD 
risk by PRS decile, stratified by 
APOE diplotype. Solid dots 
show extreme low/high PRS  
(n ≥ 10).

o AD risk rises sharply 
at extreme high PRS 
values, regardless of 
APOE diplotype.

o AD risk does not drop 
at extreme low PRS.
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What issues can extreme PRS 
address?
o Alzheimer’s disease (AD) 

neuropathological changes begin 15-
20 years before clinical symptoms.

o PRS are currently good at population-
level predictions but often fall short at 
individual-level risk predictions.

o We need reliable tools to identify high-
risk individuals long before symptom 
onset so that clinical interventions can 
prevent memory loss before it starts.

o Extreme PRS thresholds offer a 
promising way to identify individuals at 
the highest genetic risk for AD before 
symptom onset.

o Extreme PRS could be used for pre-
symptomatic enrichment of high-risk 
individuals for future clinical trials.

o Extreme PRS thresholds 
identify individuals with near-
perfect precision for AD, 
largely independent of APOE 
diplotype.

o Although rare, these extreme 
scores provide high-confidence 
identification of individuals at 
exceptionally elevated AD risk.

o Exceptionally low PRS should 
not be interpreted differently 
than low PRS.

Questions?         
Email Justin Miller at 
justin.miller@uky.edu


