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Background 
The heart is one of the most reliable organs in the human body, beating nearly 3 billion times in an 
average lifetime. Yet for 10–20% of people, this rhythm can suddenly fail, leading to sudden death, while 
another 15% experience the progressive weakening of heart contractions that culminates in heart failure. 
Current medical approaches focus on cardiomyocytes, the specialized muscle cells responsible for 
contraction, through drugs and devices that improve heart rhythm and pumping, but fall short of offering 
cures. 

The Big Idea 
Establish cardio-immunology as a new frontier, harnessing heart-resident immune cells to develop 
diagnostics and precision therapies that restore cardiac health. 

Why does this matter? Millions of patients suffer or die each year from arrhythmias and heart failure. 
Despite advances in drugs and devices, treatments remain palliative rather than curative. Unlocking new 
therapeutic avenues is essential to reducing this global burden. 

What will you do? We propose that the next generation of cures will come not from targeting 
cardiomyocytes but from understanding and fine-tuning immune cells within the heart, which can 
comprise 10–50% of its cellular makeup, depending upon health and disease. These cells are central to 
cardiac health and disease yet remain poorly understood and therapeutically unexploited. 

How will you do it? Penn is uniquely positioned to lead in this emerging field of cardio-immunology by 
tackling three interconnected challenges. Clinically, Penn Medicine’s diverse patient population and 
extensive BioBank provide an unparalleled foundation to develop immune-based diagnostics. 
Scientifically, our interdisciplinary teams will integrate cardiology, pathology, immunology and 
bioengineering to generate a holistic understanding of immune-cardiac interactions. Translationally, we 
will engineer precision immunotherapies that selectively modulate heart-resident immune cells while 
avoiding systemic side effects. Together, these approaches will establish new frameworks for diagnosing 
and curing heart disease. 

Impact 
By establishing cardio-immunology as a new frontier, this research has the potential to rewrite the 
biological understanding of arrhythmia and heart failure. The work positions Penn to lead in developing 
precision medicines that restore cardiac health by targeting the immune system, offering the possibility of 
true cures. Fundamental insights could drive new startups, patents and therapeutic platforms while 
directly improving patient care. Ultimately, this approach promises to ease suffering for millions living with 
cardiovascular disease and to prevent untimely deaths worldwide. 
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