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Cardiovascular disease is the number one cause of death in both men and women; however, it can 
develop and present in dramatically different ways across the sexes. Under the directorship of 
Hadine Joffe, MD, MSc, the Mary Horrigan Connors Center for Women’s Health and Gender 
Biology at Brigham and Women’s Hospital endeavors to expand our understanding of sex 
differences in disease. Although men and women share many clinical risk factors for heart 
disease—such as high cholesterol, high blood pressure, and obesity—previous risk research has 
exhibited gender bias, calling into question the efficacy of established knowledge about women’s 
cardiovascular health. Thanks to the resources provided by the WHAM! Investigators Fund, 
researchers at the Connors Center can confront these gender disparities. 
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Developing a Risk Prediction Tool
With your support, Brigham cardiologist and Connors 
Center faculty affiliate Michelle O’Donoghue, MD, MPH, is 
leading an effort to better identify women at risk of heart 
disease and further delineate the underlying causal 
pathways that contribute to its development. Her project 
employs “omics”-based technologies—such as proteomics 
and metabolomics (described on page two)—for a genetics-
based approach to discovering the nature and course of 
heart disease in women. Dr. O’Donoghue believes that this 
approach will provide unique insights into the underlying 
pathobiology of heart disease before symptoms manifest.

Dr. O’Donoghue is leveraging a large database of blood 
samples taken from post-menopausal women who were 
followed for clinical outcomes over five years. These 
samples are analyzed to find shared genomic features 
among the women who experienced a heart attack. 
Ultimately, Dr. O’Donoghue aims to combine her findings 
into a risk prediction tool that physicians can use to inform 
prevention services, new treatments, and more effective 
clinical care for women at risk for cardiovascular events.

Thank you for helping us 
shine light on a topic that has 
been understudied and 
undervalued for too long.

—DR. O’DONOGHUE

“

20%
of coronary events occur

in the absence of
clinical risk factors

heart disease causes
1 in 3 female deaths 

each year

many women with
clinical risk factors never 

experience an event



Phase I: Proteomics
Proteomics—the study of proteins and their functions—can identify potential 
biomarkers that correlate with the risk or progression of a disease. Advances in 
immunoassay technology have enabled multiple proteins to be measured from a 
minimal sample volume. In phase one of her study, Dr. O’Donoghue measured 
184 proteins in 260 different blood samples (130 from patients who had a heart 
attack and 130 age-matched controls who were event-free). Next, her team of 
statisticians will start preliminary analyses. By investigating differences in the 
protein profile of these two cohorts, the team hopes to identify novel biomarkers 
that could be used to predict cardiovascular risk in women. Dr. O’Donoghue then 
intends to validate promising protein biomarkers in a larger patient population.
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Our Gratitude
Thanks to your partnership, researchers at the Connors Center are improving 
cardiovascular risk prediction beyond existing clinical risk factors. A greater 
awareness of the differences in heart disease between men and women is 
essential for healthcare professionals to improve therapeutic strategies and 
outcomes for women. This work would not be possible without your support, 
and we look forward to updating you on Dr. O’Donoghue’s continued progress. 
Together, we are creating a brighter future for women’s health.

Despite the challenges presented by the COVID-19 pandemic, Dr. O’Donoghue has made excellent 
progress and remains on timeline with the project. Phase one of the study was completed in the 
spring, and the team is now commencing phase two. As you read, we hope you take great pride in 
the work that your philanthropy has helped make possible.

Phase II: Metabolomics
Parallel to the ongoing protein analysis, Dr. O’Donoghue is now setting up the 
required infrastructure for metabolomics—the study of metabolites (products of 
metabolic reactions). Metabolites document an individual’s biological response to 
genetic alterations, disease, and environmental influences (such as physical 
activity, smoking, and diet). In phase two, Dr. O’Donoghue will measure the 
metabolites present in the same patient samples, then examine the variation 
across case-control metabolomic profiles to identify additional risk markers. 
Candidate metabolite biomarkers will be assessed in nearly 2,000 patients before 
being incorporated with validated protein biomarkers to ultimately form a 
comprehensive molecular risk profile. Understanding the molecular pathobiology 
of heart disease can help better identify at-risk women who subsequently can be 
enrolled in preventive measures or treated with tailored therapy regimens.


