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Abstract: The integration of Artificial Intelligence (AI) and Machine Learning (ML) into clinical trials is a 

solution to the limitations of traditional randomized controlled trials (RCTs). These limitations include limited 

generalizability, high costs, and extended timelines.1 AI/ML particularly when leveraged for Real-World Evidence 

(RWE), is revolutionizing the landscape of clinical research.2 RWE-integrated trials, which use data from 

electronic health records, claims databases, patient registries, and wearable devices, evaluate interventions in 

broader, more diverse populations, and more realistic environments.2 AI/ML technologies enable the extraction, 

harmonization, and analysis of complex, high-dimensional data at scale, facilitating more precise patient 

phenotyping, adaptive trial design, and real-time safety monitoring, advancing clinical insight and accelerating 

evidence-based decision-making.1,2  This presentation explores the practical applications of AI/ML in enhancing 

various phases of RWE-integrated trials. From cohort selection and natural language processing of unstructured 

clinical notes to predictive modeling for outcomes and bias mitigation, and improving the quality, accessibility, 

and utility of RWE.  AI/ML plays a pivotal role in clinical trials.3,4 We also address regulatory perspectives, 

challenges with data quality, interpretability, and the ethical implications of algorithm-driven decision-making in 

clinical research.4 Through case studies and emerging applications, it is demonstrated how these technologies are 

not only augmenting human capabilities but also creating a more efficient, inclusive, and evidence-rich ecosystem 

for drug development and comparative effectiveness research. 
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