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[ Abstract] For rare real-world data involving off-label drug use or comorbidity-associated
polypharmacy, researchers have increasingly adopted target trial emulation to investigate drug
repurposing for target indications. The success of such studies hinges on rigorous trial design and
strict adherence to predefined protocols and standardized pipelines. Key elements in the trial design
include the precise definition of inclusion and exclusion criteria, the selection of trial and control
drugs and determination of treatment allocation time, the determination of appropriate efficacy

endpoints for the target indication, the identification of causal estimands, and the development of
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robust strategies for confounding adjustment. The execution of the trial follows a structured process: screening
eligible subjects, extracting relevant drug exposure data, constructing treatment and control groups, emulating
the target trial, and ultimately generating hypotheses for drug repurposing through statistical inference.
Propensity score methods, including stratification, matching and weighting techniques, are critical tools for
addressing confounding bias and ensuring accurate estimation of causal effects. In recent years, creative progress
has been made in target trial emulation, particularly in the calculation of propensity scores. Researchers have
adopted advanced machine learning techniques, to enhance variable selection and have actively explored the use
of innovative methods of digital intelligence technology like classification and regression trees, support vector
machines, and deep learning for the application of propensity score calculation. Target trial emulation based on

real-world data has achieved remarkable advancements in drug repurposing, demonstrating broad application

prospects, particularly in cardiovascular diseases, metabolic disorders, Alzheimer's disease, and cancer.

[Keywords ] Target trial emulation; Real-world data; Propensity Score; Drug repurposing; Digital

intelligence technology
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