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38 year-old man, healthy lifestyle, and just had an annual
physical
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Crushing
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Why did this patient have a heart attack?
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How is a polygenic score calculated?
Step 1: Compare variants in people with vs. without the disease

without disease with disease
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http://www.polygenicscores.org/

How is a polygenic score calculated?

Step 2: Add up risk- increasing and decreasing variants in an individual
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How is a polygenic score calculated?
Step 3: Report as percentile on a population distribution with associated risk

SIGNIFICANTLY INCREASED

You are in the
95th percentile
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For every 100 people with heart attack at a young age
2 have monogenic vs. 20 have polygenic drivers
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Monogenic and polygenic risk are additive

“Double whammy” genetic risk = 200 possible genomic risk profiles
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Fahed AC et al. Nature Communications 2020
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Substantial gradient of risk by both monogenic and polygenic

state

Probability of Coronary Artery Disease by Age 75 (%)
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Probability of disease by
age 75 years ranges from
5% to 78%

Fahed AC et al. Nature Communications 2020



Similar findings for breast cancer and colorectal cancer

Probability of Breast Cancer by Age 75 Years (%)

Hereditary breast and
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One of the top discoveries in genomic medicine in 2020
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YEAR IN REVIEW

Genomic Medicine Year in Review: 2020

Teri A, Manolio, ' Carol J. Bult® Rex L Chisholm,® Patricia A Deverka,® Geoffrey 5. Ginsburg,®
Madison Golddch,! Gail P Jarvik,s George A, Mensah,” Mary V. Relling.® Dan M. Roden,®
Robb Rowley,! Cecelia Tamburmro,! Marc 5. Williames, 19 and Eric D, Green!

Is Anything Truly Monogenic?
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Polygenic Risk Score is the “first risk factor”
It can be used to predict heart disease before it starts
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DNA is not destiny!
We can reduce your risk if we know

Favorable lifestyle linked to

Standardized 10-Yr Coronary Event Rate
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The Four Biomarkers for Heart Disease
Single measurement strongly predicts risk

CAD PRS: Sets a
baseline inherited risk
through a weighted
summation of variants
related to CAD
pathogenesis such as
lipids, inflammation,
endothelial
dysfunction and
others.

Biomarker: >80th
percentile of CAD PRS
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Hs-CRP: A key
marker of systemic
inflammation that
promotes plaque
growth, instability,
and rupture.

Biomarker: hs-CRP
>2 mg/L
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LDL-C: Drives
atheroma via
subendothelial
deposition and
oxidation.

Biomarker: LDL-C
>130 mg/dL

Lp(a): A highly
heritable cholesterol
particle that promotes
vascular
inflammation,
atherogenesis,
calcification, and
thrombosis.

Biomarker: Lp(a) =50
mg/dL
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Farah... Fahed. JACC 2026



We have technology to screen for coronary plaque, the
precursor to heart attack
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People with high CAD PRS accumulate plaque faster
It’s like someone who continues to smoke

High CAD PRS Low CAD PRS
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Plaque composition
Low-density plaque Non-calcified plaque - Calcified plaque

Nurmohammed ... Fahed. JACC CV Img 2024.



2019: First preventive genomics clinic at Mass General Hospital
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Polygenic score range: 43-95" percentiles

Any change in management:
48%

Polygenic score range:
53-89™" percentiles

%Statin intensification:

25%

Polygenic score range:
56-95" percentiles

= Coronary imaging:
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Maamari, Brockman... Fahed. JACC Adv 2022



2026: Polygenic risk of many diseases from a single sample

Personalized Medicine

Laboratory for Molecular Medicine
65 Landsdowne St, Cambridge, MA 02139
Phone: (617) 768-8500 / Fax: (617) 768-8513
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POLYGENIC RISK SUMMARY

Atrial Fibrillation Average Above Average High
Coronary Artery Disease Below Average Average Above Average | High

Elevated lipoprotein(a) Below Average Above Average High

Hypercholesterolemia Below Average Average Above Average High
Hypertension Below Average Average Above Average gl

Thoracic Aortic Aneurysm Below Average Average High

Venous Thromboembolism Average High
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2026: PROACT clinical trials to identify and treat people
“flying under the radar”
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Aboukaram, ..., Fahed. JACC 2026.


http://www.fahedlab.com/PROACT

2026: PROACT clinical trials to identify and treat people “flying
under the radar”

46-year-old man
No clinical risk factors
CAD PRS: 98th percentile
CAC=0
Non-calcified mid LAD plaque
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