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38 year-old man, healthy lifestyle, and just had an annual 
physical

Crushing 

chest pain



Why did this patient have a heart attack? 

Monogenic

Polygenic

Somatic

ExerciseBlood sugar

Blood pressure
Cholesterol
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Smoking

Lifestyle & Clinical Drivers Genomic Drivers



How is a polygenic score calculated? 
Step 1: Compare variants in people with vs. without the disease

www.polygenicscores.org

http://www.polygenicscores.org/


How is a polygenic score calculated? 
Step 2: Add up risk- increasing and decreasing variants in an individual

www.polygenicscores.org

http://www.polygenicscores.org/


How is a polygenic score calculated? 
Step 3: Report as percentile on a population distribution with associated risk

www.polygenicscores.org

http://www.polygenicscores.org/


For every 100 people with heart attack at a young age
2 have monogenic vs. 20 have polygenic drivers 

100 people with 
early heart attack →Risk

Monogenic
3.8-fold

High polygenic 3.7-fold

Khera AV et al. Circulation 2019



Monogenic and polygenic risk are additive 

High polygenic score

“Double whammy” genetic risk 

Pathogenic 
variant in LDLR
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200 possible genomic risk profiles

Fahed AC et al. Nature Communications 2020
Maamari DM et al. JACC: Advances 2022



Substantial gradient of risk by both monogenic and polygenic 
state
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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 

Hereditary breast and 
ovarian cancer 

Colorectal cancer

13-76% 11-80%
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One of the top discoveries in genomic medicine in 2020



Polygenic Risk Score is the “first risk factor” 
It can be used to  predict heart disease before it starts 

High lifetime risk 

Window of opportunity

N. Mars et al. Nat Med 2020.
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Unfavorable 
Lifestyle: 10.7%

Favorable  
Lifestyle: 5.1%

DNA is not destiny!
We can reduce your risk if we know  

Khera AV et al. NEJM  2016
Natarajan P et al. Circulation 2017
Marston N et al. Circulation 2019

Favorable lifestyle linked to 
50% lower risk

Even more benefit from cholesterol 
lowering medicine  
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The Four Biomarkers for Heart Disease
Single measurement strongly predicts risk 

Farah… Fahed. JACC 2026
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We have technology to screen for coronary plaque, the 
precursor to heart attack



16

People with high CAD PRS accumulate plaque faster 
It’s like someone who continues to smoke 

Nurmohammed … Fahed. JACC CV Img 2024.

Patient with High CAD PRS Patient with Low CAD PRS

Baseline 10 years later 10 years laterBaseline



2019: First preventive genomics clinic at Mass General Hospital

Maamari, Brockman… Fahed. JACC Adv 2022
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2026: Polygenic risk of many diseases from a single sample
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2026: PROACT clinical trials to identify and treat people 
“flying under the radar” 

1 in 2 people have 
coronary  plaque! 

76% of males 
39% of females 

www.fahedlab.com/PROACT
Aboukaram, …, Fahed. JACC  2026.  

40-49 50-59 60-75

Age (years)

P
re

va
le

n
ce

 o
f 

p
la

q
u

e

0%

25%

50%

75%

100%

http://www.fahedlab.com/PROACT


20

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

www.fahedlab.com/PROACT
Aboukaram, …, Fahed. JACC 2026

http://www.fahedlab.com/PROACT
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