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High Discriminative Performance Without Clinical
Readiness: Methodological Gaps in Machine
Learning-Based Prediction of the No-Reflow
Phenomenon in ST-Segment Elevation Myocardial
Infarction

Klinik Kullanima Hazir Olmadan Yuksek Ayirt Edici
Performans: ST Segment Yukselmeli Miyokard
infarktiisinde No-Reflow Fenomeninin Makine
Ogrenmesine Dayali Ongériistindeki Metodolojik
Eksiklikler

To the Editor,

We read with great interest the study by Tasolar et al.,” a prospective, single-
center, machine learning-based predictive study evaluating the performance of the
Kolmogorov-Arnold Network (KAN) model in predicting the no-reflow phenomenon
in patients with ST-segment elevation myocardial infarction (STEMI). This study
represents an important contribution to the application of nonlinear machine learning
(ML) models for capturing complex interactions among clinical, biomarker, and
procedural variables involved in the pathophysiology of no-reflow. Quantitatively, the
study demonstrated remarkably high discriminative performance, with both KAN and
Extreme Gradient Boosting (XGBoost) models achieving an area under the curve (AUC)
> 0.98 and an F1-score > 0.95, significantly outperforming conventional approaches
such as logistic regression and decision tree models.

Furthermore, the use of analysis of variance (ANOVA)-based feature selection combined
with variance inflation factor (VIF) analysis (< 5) reduced dimensionality and improved
computational efficiency by 20-40% without compromising model performance.” From
a biological perspective, SHapley Additive exPlanations (SHAP) analysis identified ejection
fraction (EF) and B-type natriuretic peptide (BNP) as protective factors, whereas stent
length and totalischemic time were associated with an increased risk of no-reflow, findings
that are consistent with mechanisms of microvascular obstruction and reperfusion injury.

Despite these strengths, the reported performance warrants cautious interpretation.
An AUC approaching near-perfect discrimination in real-world clinical datasets raises
concerns regarding potential overfitting, particularly because validation was limited
to an internal dataset split (70/30) and cross-validation without a nested validation
framework.3 The absence of external and temporal validation substantially limits
the generalizability of the findings. Additionally, the lack of calibration assessment,
such as calibration plots or Brier scores, introduces uncertainty regarding the model's
probabilistic accuracy in clinical settings.

Moreover, because the feature selection procedure was not explicitly incorporated within
the validation loop, the possibility of data leakage cannot be excluded, potentially leading to
inflated performance estimates.? The definition of the no-reflow phenomenon based solely
onangiographic parameters, including Thrombolysis in Myocardial Infarction (TIMI) flow grade
and myocardial blush grade (MBG), without confirmation by cardiac magnetic resonance
imaging (CMR), the current gold standard, may also have introduced misclassification
bias.* Furthermore, although SHAP analysis enhances model interpretability, its outputs are
associative and cannot substitute for a causal inference framework.®
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Inlight of these considerations, severalmethodologicalrefinements
and future research directions should be considered. First, external
multicenterand temporalvalidation studies are essential to confirm
model robustness across diverse patient populations and evolving
clinical practices. Second, the incorporation of calibration analysis
and decision-curve analysis is necessary to determine true clinical
utility. Third, the use of nested cross-validation and a leakage-
free analytical pipeline would improve model reliability. Fourth,
integrating machine learning approaches with causal modeling
frameworks may provide deeper mechanistic insights into the
no-reflow phenomenon. Finally, prospective impact-analysis
studies are required to determine whether implementation of
these models can meaningfully improve clinical outcomes.

In conclusion, this study highlights the considerable potential
of artificial intelligence for predicting cardiovascular outcomes.
However, at present, it remains a high-performance predictive
model rather than a clinically deployable decision-support
system. Rigorous validation and comprehensive translational
evaluation are necessary before widespread clinical
implementation can be recommended.
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