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Background: Coronary artery disease (CAD) remains a leading cause
of morbidity and mortality worldwide. While machine learning (ML) al-
gorithms have demonstrated promising accuracy in predicting CAD,
limited research has been conducted to evaluate and compare their
performance across diverse populations. This review aims to perform a
comparative analysis of various ML algorithms in predicting CAD across
diverse populations, identifying their strengths, limitations, and
adaptability to specific populations.

Methods: The PubMed, Google Scholar, Directory of Open Access
Journals, Web of Science databases were systematically searched in
compliance with the PRISMA guidelines. Boolean search terms
included “(Artificial Intelligence),” “(Machine Leaming),” “(Coronary
artery disease)”. The results were tabulated and analyzed.

Results: Studies from multiple countries highlight global interest in Al
for CAD. Of these, 38.9% used retrospective data and 44.4% used
prospective data, with a mean age of 62.8 years and 66.7% male
population. Various Al techniques were employed, with AI-QCT (Arti-
ficial Intelligence Quantitative CT) most commonly used. Accuracy
ranged from 83% to 99.7%, depending on the task and stenosis
threshold. Sensitivity for detecting stenosis (>50% and >70%) was high,
often exceeding 70%. AUC-ROC >0.85 was reported in most of the
studies.

Conclusions: Al models demonstrated high diagnostic performance in
detecting coronary stenosis, often surpassing human readers and
standard methods, enhancing accuracy and efficiency in CAD
management.
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Background: Left ventricle global longitudinal strain (LVGLS) can
detect early myocardial injury. Reduced LVGLS is associated with worse
clinical outcomes in several cardiovascular conditions. Whether LVGLS
is reduced in patients with coronary microvascular dysfunction is
unknown.

Methods: We included patients with non-obstructive CAD undergoing
invasive assessment of coronary microvascular function. LVGLS mea-
surement was performed using a semi-automated tracking software.
Associations between LVGLS, echocardiographic parameters and cor-
onary microvascular function, were assessed using univariate and
multivariate regression models.

Results: Overall, 75 patients were included in the analysis (57% female;
median age 65 (interquartile range [IQR]: 56, 73) of which 40 (53%) had
evidence of coronary microvascular dysfunction. Median EF was 60% in
both groups. Patients with CMD had numerically lower LVGLS
compared to patients without CMD (-16% [IQR: -18, -14] vs. -17.3%
[IQR: -22, -15; p=0.06). Patients with structural CMD (-14.9%; -16.7,
-13.7) vs. functional CMD (-16.6%; -19.4, -14.4), and no CMD (-17.6%;
IQR: -21.6, -15.2) had lower LVGLS (P for trend=0.051. In a multivariate
analysis, reduced LVGLS (<17.5%) was found to be independently
associated with CMD (adjusted odds ratio: 3.6; 95% confidence inter-
val: 1.18-11; p=0.025).

Conclusions: Patients with CMD and preserved ejection function
have lower LVGLS compared to patients without CMD, with a
trend towards worse LVGLS among patients with structural
versus functional and no CMD. Reduced LVGLS might emerge as
an early non-invasive clinical marker for coronary microvascular
dysfunction.
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Background: The implementation of a minimal or zero-fluoroscopy
approach for catheter ablation in atrial fibrillation (AF) treatment offers a
safer alternative to conventional fluoroscopy.

Methods: MEDLINE, Embase, Cochrane Library, and Web of Science
databases were systematically searched to identify relevant RCTs. Odds
ratio (OR), risk ratios (RRs), and standardized mean differences (SMD)
with 95% Cls were pooled using the Mantel-Haenszel random effects
model.

Results: A total of 14 studies with 1927 patients were included. The
pooled analysis showed no significant difference and non-inferiority in
acute procedural success between minimal fluoroscopic and conven-
tional approaches [RR: 1.01, 95% Cl: 0.99-1.03, p = 0.35]. Similarly, no
significant difference or non-inferiority was found in periprocedural
complications [RR: 1.05, 95% Cl: 0.61-1.82, p = 0.86], long-term atrial
arrhythmia recurrence [RR: 0.98, 95% Cl: 0.67-1.45, p = 0.94], or total
procedure time [MD: -3.29 minutes, 95% Cl: -15.85 to 8.98]. However,
fluoroscopy time was markedly reduced [MD: -10.64 minutes, 95% Cl:
-13.83 to -7.45, p < 0.0001], and radiation exposure was significantly
lower in the minimal approach group [SMD: -1.62, 95% ClI: -2.34 to
-0.90, p < 0.0001].

Conclusions: This meta-analysis shows the minimal fluoroscopic
approach is non-inferior to the conventional approach in terms of acute
procedural success, periprocedural complications, long-term atrial
arrhythmia recurrence, and total procedure time. However, it signifi-
cantly reduces fluoroscopy time and radiation exposure, highlighting its
potential as a safer alternative while maintaining procedural efficacy.
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Background: Intravascular imaging-guided PCl reduces cardiovas-
cular outcomes when compared with angiography-guided PCI.
However, there is a paucity of data comparing these approaches in
patients with complex coronary artery lesions and their respective
subgroups.

Methods: Databases were searched for randomized controlled trials
(RCTs) reporting outcomes following intravascular imaging-guided or
angiography-guided PCl using DES. We separately compared OCT,
IVUS, and angiography as guidance for PCl. Using a frequentist
random-effects model network meta-analysis, we calculated risk ratios
(RR) for each strategy. The primary endpoint was MACE, defined as a
composite of cardiac death, myocardial infarction, or target-vessel
revascularization.

Results: Sixteen RCTs including 12,420 patients with complex cor-
onary lesions undergoing PCl with DES, were incorporated into the
analysis. In the network, both OCT (RR 0.68; 95% Cl 0.57-0.81) and
IVUS (RR 0.68; 95% CI 0.59-0.78) demonstrated superiority over
angiography-guided PCl in preventing MACE in complex lesions. No
significant difference was observed between OCT and IVUS (RR
1.00; 95% Cl 0.82-1.21). These results were consistent in the sub-
groups of patients with CTO, left main coronary artery disease,
bifurcation lesions, multivessel coronary artery disease, and calcified
lesions (Figure 1).

Conclusions: In patients with complex coronary lesions undergoing
PCl with DES, both OCT-guided PCl and IVUS-guided PCl are effective
in reducing MACE rates when compared with angiography-guided PCI.
These findings were consistent across various types of complex coro-
nary lesions.
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