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Topic Sex-specific evaluation and redevelopment of the GRACE score in non-ST-
segment elevation acute coronary syndromes in populations from the UK 
and Switzerland: a multinational analysis with external cohort validation

Personal Introduction



Most common ACS type: NSTE-ACS

Mortality risk determines time of intervention: High à early, Low à late

Previously mortality risk was estimated by GRACE 2.0 score: Women underrepresented

Women undertreated for decades à higher mortality rates

Goal: Refine personalized treatment of patients with NSTE-ACS

Heart attack: Leading cause of death worldwide



DATA SCIENCE

BIOMEDICINE EPIDEMIOLOGY
& BIOSTATISTICS

MEDICINE

CLINICAL NEED

BIOLOGICAL DIFFERENCES

HIGH PERFORMANCE 
ALGORITHMS

REAL WORLD POPULATION

20 Imputations

420’781 Patients
Representative sample

Prospective enrollment

Largest ACS cohorts

Personalized medicine

Modern therapies

Women undertreatedDisease phenotype

Mechanisms of atherogenesis

Exponential advancements

Success in different fields

Transdisciplinary Approch



Innovation

Planning Element 
Collection

GRACE 3.0
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England, Wales, Northern Ireland: 420’781 Patients
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GRACE 3.0

11’389 Patients

Machine Learning Algorithms
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20’727 Patients
AMIS Plus



GRACE 3.0 Score
www.grace-3.com

http://www.grace-3.com/


GRACE 3.0 Score
www.grace-3.com

http://www.grace-3.com/
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GRACE 2.0

Risk underestim
ation

Risk overestim
ation
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GRACE 3.0

+ 12% life-safing early 

invasive treatments

Sex differences in risk profile

Underestimation of mortality risk in females à too 
few females stratified towards early treatment

GRACE 3.0: Excellent performance in women and 
men

GRACE 3.0 stratiefies more females towards early 
invasive treatment

Results



Original article in The Lancet

Correspondence article in The Lancet

Contribution at  the European Society of Cardiology 2022

Web-Tool for PC and mobile devices: www.grace-3.com 

Publikationen



Press coverage

High media interest

Press call for better heart attack treatment in NHS

More accurate treatment of women with heart attacks 

More sex specificity in medicine



Editorial article in The Lancet

Communication by American College of Cardiology

GRACE 3.0: Recommended tool for early risk 

stratification

Multinational Network

Follow-up study

Reception in Scientific Community



To make it anywhere you have to be humble, pushy, and collaborative

Mohan Satish
Mount Sinai Hospital & Cornell Medical Center

Future: Multinational Collaborations

Development → Validation

Cross-country comparisons



Thanks for your attention


