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Introduction
• Acute Coronary Syndrome (ACS) is one of 

the most frequent causes for emergency 
department (ED) visits across the globe

• The electrocardiogram (ECG) is the most 
important diagnostic tool in the initial 
assessment of patients with suspected 
ACS

• Patients with ST elevation (STE) undergo 
immediate coronary angiography to 
reduce reperfusion delay

• ECG changes in Non-STE ACS are 
heterogenous, nonspecific, and have 
high inter-rater variability

EASY

DIFFICULT
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Introduction
• Further diagnostic workup of Non-STE ACS patients heavily relies on biomarker 

changes (high-sensitivity cardiac troponins)
• Troponin turnaround time can be prolonged due to delayed ordering of the test, 

blood sampling, sample transport, laboratory processing, and reviewing results
• Troponin elevation occurs in many conditions other than type 1 MI (e.g., renal 

dysfunction, respiratory failure, hypotension, anemia, arrhythmia, heart failure)

Byrne et al. Eur Heart Journal (2023) 44, 3720–3826



Objective

• Identify ECG patterns that are indicative of whether a patient is 
likely to require coronary revascularization

• Provide an objective screening tool to guide further clinical 
assessment and reduce diagnostic uncertainty

• Help identify patients who might benefit from an early invasive 
management strategy 



Study design

• Pragmatic choice of training outcome:
• Undergoing a revascularization procedure was clearly defined in the datasets 
• Clinical revascularization decisions capture a comprehensive clinical decision-making pathway, 

including patient evaluation, risk assessment, and diagnostic investigations

• Detection of Type 1 MI was evaluated during external validation
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Model explainability
• Attention maps highlight ECG segments most relevant for the model
• Local importance averaged across the test cohort and aligned to median beats



Strengths and      Limitations

Very large and diverse sample 
size of nearly 200,000 patients

The model is trained on a general 
ED population to ensure broad 
applicability on ED ECG machines

Model appears to have generalized 
towards actual type 1 MI detection 
despite “noisy” training labels

The datasets are sourced from
only 2 centers

The low outcome prevalence in a 
general ED population (0.6-1.5%) 
means many false positives 

Model learns from historical clinical 
decisions that are potentially biased 
or have questionable clinical benefit



Conclusions
• The ECG model detected patients requiring coronary revascularization with 

higher diagnostic accuracy than clinician ECG interpretation or conventional 
cardiac troponin T assays

• Type 1 MI detection was better than clinicians and approximated the diagnostic 
accuracy of high-sensitivity troponin T

• Open-Source nature enables continuous model improvements by the scientific 
community and fine-tuning of model weights to distinct patient populations

• Future research is needed for prospective validation of the model in clinical 
practice, assessing its impact on clinical workflows and patient outcomes 
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