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Abstract
Background: Machine learning (ML) has shown promise in improving clinical outcomes across

various medical domains. However, the magnitude and consistency of these improvements remain

poorly characterized. Methods: We conducted a systematic review and meta-analysis of 45

randomized controlled trials evaluating ML-based interventions in clinical settings. Results: ML

interventions were associated with a 12% improvement in diagnostic accuracy (p < 0.01) and a

significant reduction in time-to-diagnosis (mean difference -3.2 hours, 95% CI -4.1 to -2.3).

Conclusion: ML-based clinical interventions demonstrate measurable improvements in patient

outcomes, though effect sizes vary considerably across application domains.



1. Introduction

The integration of machine learning into clinical practice has accelerated dramatically over

the past decade. From diagnostic imaging to predictive analytics, ML algorithms now assist

clinicians in nearly every medical specialty. Despite widespread adoption, the evidence base

supporting clinical improvements from ML remains fragmented.

2. Methods

We searched PubMed, Embase, and Cochrane databases from January 2015 to December 2024

for randomized controlled trials comparing ML-based interventions against standard care.

Two reviewers independently screened titles and abstracts.



3. Results

The systematic review included 45 RCTs with a total of 127,543 patients. ML interventions

were categorized into three domains: diagnostic (n=22), prognostic (n=14), and treatment

optimization (n=9). Pooled analysis showed significant heterogeneity (I-squared = 67%).

4. Discussion

Our findings suggest that ML-based interventions can meaningfully improve clinical outcomes,

particularly in diagnostic applications. However, the evidence is limited by publication bias

and variability in study design.
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