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* This presentation will discuss repurposing medications for off-label use in the
treatment of AAA
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AAAgen GWAS

14 Cohorts 39,221 AAA cases 123 risk loci
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A central role for lipids and lipoproteins
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Randoml%‘i(ilafontrded Mendelian Randomization

Randomization
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non-HDL cholesterol is causally associated
with AAA

Exposure Outcome OR 95% CI P

nonHDL AAA = 1.62 [1.49, 1.77] 1 %1072

1.0 1.2 1.4 1.6 1.8
Odds Ratio (95% Confidence Interval)
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Pharmacological manipulation of lipoproteins
is predicted to protect from AA

{aenetic Score N Variants Odds Ratio 95% CI P
PCSKS 19 —— 0.53 [0.45; 0.61] 1.9e-16
HMGCRH 13 — 0.55 [0.43; 0.71] 3.1e-06
LDOLR 20 —— 0.45 [0.37;0.53] 1.7e-18
MPCT LA 4 | i | II0.52 0.34; 0.80] 0.0029
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Circulating PCSKO9 is a causal risk factor for
AAA a PCSK9 b
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www.nature.com/reviews/drug
disc

Exposure Outcome Method OR 95% CI P
PCSK9 AAA Inverse variance weighted = 1.28 [1.18,1.38] 3x107°
PCSK9 AAA Weighted median = 1.26 [1.16,1.36] 1x10°°
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Odds Ratio (95% Confidence Interval)
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PCSK9-/- mice are resistant to elastase induced AAA
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Polygenic Risk Score (PRS)

Weighted score of multiple variants

Weights based on GWAS data for given traitin a
reference population

Constructed to account for linkage disequilibrium
Used to predict trait in another population
Frequently thresholded for implementation



Polygenic risk score validates in external

cohorts

MVP GWAS _ W Mayo Training

External
Validation

Model Study Ancestry Cases Controls

29 Variant PRS MVP European 1656 44908
29 Variant PRS BioMe European 194 9331
29 Variant PRS PMBB European 388 9835
29 Variant PRS MVP  African 718 46380

Odds Ratio

95% Cl P Value

1.37 [1.30; 1.44] 1.6e-34
2.46 [1.46;4.14] 7e-04
1.31 [1.18; 1.46] 8.1e-07
1.15 [1.07; 1.24] 0.00015

0.5

1.30 [1.26; 1.36] 3.5e-41
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Genetic informed screening for AAA

Men aged 65-75, European 6-7% Randomized
ever smoker Control Trials

Top 5% PRS : 5.1-6.7%

all ages/sexes
European
Top 5% PRS : 7.3-9.8%
Men > 50
Current Study

Top 5% PRS 1.7% 1.3-2.2%

all ages/sexes
African
Top 5% PRS 2.5% 2.0-3.0%

Men > 50
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AAAgen improves polygenic AAA prediction

Sensitivity
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AAAgen (UKAGS-UKB)
— AUC = 0.661

Klarin et al. (UKAGS-UKB)
AUC = 0.582

AAAgen (AC-WTCCC)
.- AUC = 0.647

Klarin et al. (AC-WTCCC)
AUC = 0.574
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Conclusions

 Large-scale genetic studies can identify DNA variants, genes, proteins, and
biological pathways that lead to common vascular disease

* AAA has a large genetic component

* Blood lipids and circulating lipoproteins are causal risk factors for AAA

* LDL-C modifying therapy, and PCSK9 inhibitors in particular, may prevent AAA

* Genetics can be used to predict risk and possibly expand screening indications
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