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A deep neural network learning algorithm
outperforms a conventional algorithm for
emergency department electrocardiogram
interpretation
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Highlights

« We compared the first version of Cardiologs'® deep neural
network (DNN) 12-lead ECG algorithm to a conventional
algorithm

+ Cardiologs' DNN was more accurate and specific in identifying
ECGs with at least one major abnormality.

+ Cardiologs' DNN had a significantly higher rate of accurate
ECG interpretation, with higher specificity and PPV.

« For non-controversial ECGs, the DNN had higher sensitivity
for abnormalities, in addition to higher specificity and
accuracy.

Abstract

Background

Cardiologs® has developed the first electrocardiogram (ECG) algorithm
that uses a deep neural network (DNN) for full 12-lead ECG analysis,
including rhythm, QRS and ST-T-U waves. We compared the accuracy of
the first version of Cardiologs® DNN algorithm to the Mortara/Veritas®
conventional algorithm in emergency department (ED) ECGs.

Methods

Individual ECG diagnoses were prospectively mapped to one of 16 pre-
specified groups of ECG diagnoses, which were further classified as
“major” ECG abnormality or not. Automated interpretations were

compared to blinded experts’. The primary outcome was the performance
of the algorithms in finding at least one “major” abnormality. The
secondary outcome was the proportion of all ECGs for which all groups
were identified, with no false negative or false positive groups (“accurate

ECG interpretation”). Additionally, we measured sensitivity and positive
predictive value (PPV) for any abnormal group.

Results

Cardiologs® vs. Veritas® accuracy for finding a major abnormality was
92.2% vs. 87.2% (p<0.0001), with comparable sensitivity (88.7% vs. 92.0%,
p=0.086), improved specificity (94.0% vs. 84.7%, p<0.0001) and improved
positive predictive value (PPV 88.2% vs. 75.4%, p<0.0001). Cardiologs® had
accurate ECG interpretation for 72.0% (95% CI: 69.6-74.2) of ECGs vs.
59.8% (57.3-62.3) for Veritas® (P<0.0001). Sensitivity for any abnormal
group for Cardiologs® and Veritas®, respectively, was 69.6% (95CI 66.7-
72.3) vs. 68.3% (95CI 65.3-71.1) (NS). Positive Predictive Value was 74.0%
(71.1-76.7) for Cardiologs® vs. 56.5% (53.7-59.3) for Veritas® (P<0.0001),

Conclusion

Cardiologs' DNN was more accurate and specific in identifying ECGs with
at least one major abnormal group. It had a significantly higher rate of
accurate ECG interpretation, with similar sensitivity and higher PPV,
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Abbreviations

ECG, electrocardiogram; BBB, bundle branch block; STEMI, ST Elevation
Myocardial Infarction; Non-STEMI, Non ST Elevation Myocardial
Infarction; HR, heart rate; ED, emergency department; DNN, deep neural
network; PPV, positive predictive value; NPV, negative predictive value; AV,

atrio-ventricular
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