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Tempus and Geisinger Find ECG-Based Al Model Can Predict Undiagnosed Structural Heart
Disease

May 25, 2022

Published in Circulation, the EECHOmmend study expands on Al-focused research to improve patient outcomes in cardiology

A team of clinicians and scientists from Tempus and Geisinger have found that a new artificial intelligence model can accurately identify patients at
increased risk of undiagnosed structural heart disease.

Structural heart disease (SHD) is a group of conditions that adversely affect the valves, walls, chambers, or muscles of the heart. SHD is typically a
progressive disease that causes a variety of debilitating symptoms or death, making it important to diagnose and treat patients early to prevent these
poor outcomes. However, many patients with the disease are undiagnosed.

The Tempus and Geisinger study sought to address this diagnostic gap by developing a novel machine learning model that uses data from a 12-lead
electrocardiogram (ECG)—an inexpensive and commonly used test measuring the electrical signals of the heart—to identify patients at high risk o
undiagnosed SHD. Published in Circulation, the rECHOmmend model can predict any one of seven structural heart diseases that are diagnosable by
echocardiography (an ultrasound of the heart).

The team of data scientists and medical researchers used 2.2 million ECGs from more than 480,000 patients over 37 years of patient care at
Geisinger to train a deep neural network—a specialized type of Al model—to predict who, among patients without a prior history of SHD, woulc
develop clinically significant disease that could benefit from guideline-directed monitoring or treatment. Overall, the study found that the model
achieved excellent performance, exceeding the performance of any previously published model predicting any single disease. The findings show that
clinicians using this model could find more disease with fewer diagnostic studies.

“Structural heart disease carries a high burden of morbidity and mortality, and this model can be both actionable and practical for identifying
undiagnosed patients in clinical practice,” said Joel Dudley, Ph.D., chief scientific officer at Tempus. “Our two teams are working to find new ways of
applying Al to predict heart disease before it reaches a severe stage of irreversible debilitation for patients, and the EECHOmmend study builds on that
foundational work.”

“Past studies have shown the ability of artificial intelligence to enable single disease screening with echocardiography. The rECHOmmend study builds
on those to further improve the feasibility of echocardiography as a screening tool for structural heart disease,” said Alvaro Ulloa Cerna, Ph.D., senior
data scientist at Geisinger and a lead author of the study. “This could allow for earlier diagnosis and potentially avoid further disease development and
its debilitating symptoms.”

This study expands the Al-based cardiology research the Tempus and Geisinger teams have pursued in recent years, starting with a Nature

Medicine paper which demonstrated that Al can predict mortality directly from ECG data even in the large subset of ECGs interpreted by physicians as
normal. In 2021, a jointly created Al model that can predict risk of new atrial fibrillation (AF) and AF-related stroke was published in Circulation and was
later granted Breakthrough Device Designation by the U.S. Food & Drug Administration.

About Tempus

Tempus is a technology company advancing precision medicine through the practical application of artificial intelligence in healthcare. With one of the
world’s largest libraries of clinical and molecular data, and an operating system to make that data accessible and useful, Tempus enables physicians to
make near real-time, data-driven decisions to deliver personalized patient care and in parallel facilitates discovery, development and delivery of
optimal therapeutics. The goal is for each patient to benefit from the treatment of others who came before by providing physicians with tools that learn
as the company gathers more data. For more information, visit tempus.com.

About Geisinger

Geisinger is committed to making better health easier for the more than 1 million people it serves. Founded more than 100 years ago by Abigail
Geisinger, the system now includes 10 hospital campuses, a health plan with more than half a million members, a Research Institute and the
Geisinger Commonwealth School of Medicine. With nearly 24,000 employees and more than 1,600 employed physicians, Geisinger boosts its
hometown economies in Pennsylvania by billions of dollars annually. Learn more at geisinger.org, or connect with us on Facebook, Instagram,
LinkedIn and Twitter.
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