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Machine learning in the diagnosis of Myocardial Infarction with Non-Obstructive Coronary Arteries
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Introduction: Out of all patients admitted with Myocardial Infarction, 10
to 15% have Myocardial Infarction with Non-Obstructive Coronaries Arter-
ies (MINOCA). Classification algorithms based on deep learning substan-
tially exceed traditional diagnostic algorithms. Therefore, numerous ma-
chine learning models have been proposed as useful tools for the detec-
tion of various pathologies, but to date no study has proposed a diagnostic
algorithm for MINOCA.
Purpose: The aim of this study was to estimate the diagnostic accuracy
of several automated learning algorithms (Support-Vector Machine [SVM],
Random Forest [RF] and Logistic Regression [LR]) to discriminate between
people suffering from MINOCA from those with Myocardial Infarction with
Obstructive Coronary Artery Disease (MICAD) at the time of admission
and before performing a coronary angiography, whether invasive or not.
Methods: A Diagnostic Test Evaluation study was carried out applying the
proposed algorithms to a database constituted by 553 consecutive patients
admitted to our Hospital with Myocardial Infarction. According to the defini-
tions of 2016 ESC Position Paper on MINOCA, patients were classified into
two groups: MICAD and MINOCA. Out of the total 553 patients, 214 were
discarded due to the lack of complete data. The set of machine learning
algorithms was trained on 244 patients (training sample: 75%) and tested

on 80 patients (test sample: 25%). A total of 64 variables were available for
each patient, including demographic, clinical and laboratorial features be-
fore the angiographic procedure. Finally, the diagnostic precision of each
architecture was taken.
Results: The most accurate classification model was the Random Forest
algorithm (Specificity [Sp] 0.88, Sensitivity [Se] 0.57, Negative Predictive
Value [NPV] 0.93, Area Under the Curve [AUC] 0.85 [CI 0.83–0.88]) fol-
lowed by the standard Logistic Regression (Sp 0.76, Se 0.57, NPV 0.92
AUC 0.74 and Support-Vector Machine (Sp 0.84, Se 0.38, NPV 0.90, AUC
0.78) (see graph). The variables that contributed the most in order to dis-
criminate a MINOCA from a MICAD were the traditional cardiovascular risk
factors, biomarkers of myocardial injury, hemoglobin and gender. Results
were similar when the 19 patients with Takotsubo syndrome were excluded
from the analysis.
Conclusion: A prediction system for diagnosing MINOCA before perform-
ing coronary angiographies was developed using machine learning algo-
rithms. Results show higher accuracy of diagnosing MINOCA than con-
ventional statistical methods. This study supports the potential of machine
learning algorithms in clinical cardiology. However, further studies are re-
quired in order to validate our results.
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