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[ Abstract] Background The cloud-based platform for electrocardiography ( ECG ) analysis plays a supporting role
in the prevention and treatment of cardiovascular diseases. During the construction of a cloud—based platform for ECG analysis,
problems that should be focused and addressed are exploring ways to better use artificial intelligence ( AI) technologies
supporting ECG analysis, and improving the process and effectiveness of Al-aided diagnosis of a critical ECG. Objective
To explore the use of Al technologies in a cloud-based platform for ECG analysis to support the diagnosis of a critical ECG in
primary care. Methods The 12-lead resting ECGs (n=20 808 ) uploaded to Nalong Cloud—hased ECG Analysis Platform by
primary healthcare institutions were selected from June 2019 to June 2021. After being interpreted by Al-based algorithms and
physicians, respectively, ECG findings were classified into critical group ( critical ECGs ) , normal group ( normal ECGs ) ,
and positive group (.abnormal but not critical ECGs ) . The results interpreted by the Al-based algorithm were compared with
those interpreted by physicians ( defined as the gold standard ) to assess the diagnostic agreement and coincidence rate between
Al-based and physician—based interpretations, and to assess the diagnostic sensitivity, and positive predictive value of Al-
based interpretation. And the mean time for making diagnoses of three groups of ECGs was calculated. Results By the Al-based
interpretation, 619, 15 634 and 45 55 ECGs were included in the critical, positive, and normal groups, respectively. And by
the physician—based interpretation, 619, 15 759 and 4 430 ECGs were included in the critical, positive, and normal groups,
respectively. There was high agreement between Al-based and physician—based interpretation results of ECGs [ Kappa=0.984,
95%CI (0.982, 0.987) , P<0.001) , with a diagnostic coincidence rate of 99.4%. The diagnostic sensitivity and positive
predictive value of Al-based interpretation for ECGs was 99.4%, and 100.0%, respectively. The mean time for making diagnoses
of critical ECGs, abnormal but not critical ECGs, and normal ECGs was statistically different ( P<0.001 ) , the mean time
of critical critical ECGs was shorter than normal ECGs and abnormal but not critical ECGs ( P<0.001 ) . Conclusion Al
technologies used in a cloud-based platform for ECG analysis could provide physicians with support for interpreting ECGs, which
may contribute to improving the interpretation accuracy, optimizing the diagnostic process, shortening the time for diagnosing a
critical ECG, and the treating of critical patients in primary care.

[Key words ] Cardiovascular Diseases; Artificial intelligence; Diagnostic techniques, cardiovascular;

Electrocardiography; Remote electrocardiography cloud platform; Primary medical institutions; Diagnosis
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