
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



3170 
JACC May 11, 2021
Volume 77, Issue 18

Spotlight on Special Topics

AI ENHANCED ECG ENABLED RAPID NON-INVASIVE EXCLUSION OF SEVERE ACUTE RESPIRATORY 
SYNDROME CORONAVIRUS 2 (SARS-COV-2) INFECTION

Poster Contributions
Monday, May 17, 2021, 9:45 a.m.-10:30 a.m.

Session Title: Spotlight on Special Topics: COVID 7
Abstract Category: 61. Spotlight on Special Topics: Coronavirus Disease (COVID-19)

Authors: Zachi Itzhak Attia, Suraj Kapa, Jennifer Dugan, Naveen Pereira, Peter Noseworthy, Francisco Lopez-Jimenez, Rickey Carter, 
Jessica Cruz, Daniel DeSimone, John Signorino, John Halamka, Paul Friedman, Discover Consortium, Mayo Clinic, Rochester, MN, USA

Background: Rapid identification of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection is critical to 
management of the pandemic. We sought to investigate the use of artificial intelligence applied to the ECG to rule out acute 
COVID-19.
Methods: A global, volunteer consortium from 4 continents identified patients with ECGs obtained around the time of PCR 
confirmed COVID 19 diagnosis. Clinical characteristics and raw ECG data were collected. A convolutional neural network was 
trained using 26,153 ECGs (33.2% COVID positive), validated with 3,826 ECGS (33.3% positive) and tested on 7,870 ECGs not 
included in other sets (32.7% positive). Performance under different prevalence values was tested by adding control ECGs from a 
single high-volume site.
Results: The area under the curve (AUC) for detection of acute COVID 19 infection in the test group was 0.767 (95% CI: 0.756 to 
0.778) (sensitivity 98%, specificity 10%, positive predictive value 37%, negative predictive value 91%). When 50,905 normal controls 
were added to adjust the COVID prevalence to approximately 5% (2,657/58,555), resulting in an AUC of 0.780 (95% CI: 0.771 to 
0.790) with a specificity of 12.1% and a negative predictive value to 99.2%.
Conclusion: Infection with SARS-CoV-2 results in electrocardiographic changes that permit the AI-ECG to be utilized as a rapid 
screening test with a high negative predictive value (99.2%). This may permit the development of ECG-based tools to rapidly screen 
individuals for pandemic control. 


