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» See the article “Machine Learning Prediction for the Recurrence After Electrical Cardioversion of
Patients With Persistent Atrial Fibrillation” in volume 53 on page 677.

Atrial fibrillation (AF) is a common cardiac arrhythmia that poses significant challenges

in terms of management and treatment."? Electrical cardioversion (ECV) is a widely used
procedure to restore normal heart rhythm in patients with persistent AF.>¥ However, the
recurrence of AF after ECV remains a persistent issue, and predicting which patients are at
higher risk for recurrence has been a subject of ongoing research. In this context, a recent
study aimed to evaluate the power of machine learning to predict AF recurrence after ECV,
using clinical features and electrocardiogram (ECG) data. While the study provides valuable
insights into the potential of machine learning in this domain, it is important to critically
analyze its findings and consider the implications for future research and clinical practice.”

The study® involved analyzing data from a cohort of 718 patients who underwent successful
ECV for persistent AF. Machine learning algorithms, particularly XGBoost, were employed
to predict AF recurrence within one month after ECV. Both clinical features and ECG data
were used as inputs for the models. The performance of the machine learning model was
evaluated using 10-fold cross-validation and compared to the predictive ability of selected
clinical features.

The results demonstrated that the machine learning model achieved modest performance

in predicting AF recurrence. The areas under the receiver operating characteristic curve
(AUROCs) were 0.57, 0.60, and 0.63 for models trained with clinical features alone, ECG
data alone, and a combination of both, respectively. The final model showed a sensitivity
0f'84.7%, specificity of 28.2%, and an Fl-score of 0.73. Interestingly, the duration of AF,
which is an established clinical feature associated with recurrence, performed less effectively
compared to the machine learning model.

While the study’s findings are encouraging, several important considerations must be taken
into account. First, the overall performance of the machine learning model, as indicated

by the AUROCs, remains moderate. Although the model showed an improvement over
individual clinical features, the predictive ability still falls short of being clinically impactful.
The relatively low specificity suggests a high rate of false positives, potentially leading to
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unnecessary interventions or treatments. Therefore, caution should be exercised in relying
solely on the model’s predictions for clinical decision-making. Furthermore, the study
attempted to enhance the model’s performance by incorporating additional data from
extended monitoring, such as 15-minute single-lead ECGs and photoplethysmography.”
However, this augmentation did not yield significant improvements. This raises questions
about the relevance and significance of these additional data sources for predicting AF
recurrence after ECV.®) The study’s limitations should also be acknowledged. The reliance
on a single-center dataset and the absence of external validation limit the generalizability
of the findings. Additionally, the study did not explore the interpretability of the machine
learning model, which is crucial for understanding the underlying factors contributing to
AF recurrence and facilitating clinical decision-making. Despite these limitations, the study
underscores the potential of machine learning in predicting AF recurrence after ECV. It
highlights the importance of leveraging advanced computational techniques and integrating
diverse data sources to enhance our understanding of complex clinical phenomena.”'”
However, further validation studies on larger, multicenter datasets are necessary to improve
the generalizability and reliability of machine learning models in this context.

The study represents an important step towards utilizing machine learning to predict AF
recurrence after ECV. Although the results indicate moderate predictive performance, it

is crucial to interpret them with caution and acknowledge the limitations of the study.
Future research should focus on refining the machine learning models, incorporating
interpretability, and validating the findings on diverse patient populations. Ultimately, the
integration of machine learning techniques with clinical expertise holds great promise in
improving the management and outcomes of patients with AF.
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