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Background 
Cardiac arrest is a major cause of mortality in the United States, accounting for approximately 300,000 
in-hospital and 250,000 out-of-hospital cases annually. In-hospital cardiac arrests often occur in ICUs and 
require immediate intervention, yet survival to discharge remains around 25%. While post-hoc analysis of 
ECG waveforms can reveal early warning signs, current monitoring systems fail to identify high-risk 
patients in real time and suffer from excessive false alarms that lead to alarm fatigue in care providers. 
This gap calls for fundamentally better predictive tools that can discover and detect early indicators of 
cardiac arrest. 

The Big Idea 
Harness generative AI to transform ICU monitoring into an early-warning system that predicts cardiac 
arrest hours in advance with high accuracy and minimal false alarms. 

Why does this matter? Early detection of cardiac arrest risk could transform patient care, enabling 
interventions that save lives and reduce long-term neurological damage. Reducing false alarms can 
restore clinician trust and improve ICU efficiency. Millions of patients in hospitals stand to benefit. 

What will you do? We propose to develop trustworthy, generative AI models trained on high-resolution 
ICU telemetry to predict cardiac arrest hours in advance. These models will leverage Penn Medicine’s 
continuous ECG monitoring data, producing early warning systems that improve predictive accuracy while 
minimizing false alarms. 

How will you do it? Our approach integrates three pillars: building the largest long-horizon ECG dataset 
ever assembled; developing explainable neurosymbolic AI models that combine deep learning with 
symbolic reasoning; and translating these models into clinical platforms for evaluation. The team’s 
collaboration spans engineering expertise in safe AI and cardiology expertise in sudden-death prediction. 
A shared computing infrastructure and automated labs will support rapid iteration and regulatory-ready 
testing. 

Impact 
This project aims to turn passive telemetry into an intelligent early-warning system for cardiac arrest. By 
spotting subtle but actionable ECG patterns in advance, the system could dramatically improve patient 
outcomes and cut false alarm rates to fewer than one per three hours per patient. Its modular architecture 
ensures scalability and direct integration into Penn Medicine’s clinical systems. The approach leverages 
Penn’s strengths in AI safety, systems engineering and translational medicine, and its success would 
define new standards in cardiac monitoring and establish the University as a global leader in AI-powered 
critical care. 

Learn More 

https://www.cis.upenn.edu/~alur/
https://www.cis.upenn.edu/~mhnaik/
https://www.cis.upenn.edu/~exwong/
https://kardia-lm.github.io/

