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 ABSTRACT (upto 300 words)

· Background: Detecting cancer at asymptomatic stages significantly drops mortality rates, yet standard screening methods are limited to a small number of specific cancer types.
· Aim: To evaluate the sensitivity and clinical utility of a novel blood-based cell-free DNA (cfDNA) methylation assay for detecting early-stage solid tumors.
· Methods: A prospective cohort study was conducted involving 1,200 participants, including 600 newly diagnosed, untreated cancer patients (Stages I–III across breast, lung, colorectal, and prostate cancers) and 600 healthy controls. Peripheral blood samples were analyzed using next-generation sequencing to map cfDNA methylation patterns.
· Results: The MCED assay demonstrated an overall sensitivity of 76.5% across all cancer types, with a remarkably high specificity of 99.1% (resulting in a less than 1% false-positive rate). Sensitivity for Stage I cancers was 61%, rising to 89% for Stage III. Crucially, the assay correctly identified the tissue of origin (the primary cancer site) in 84% of true-positive cases.
· Conclusion: Cell-free DNA methylation profiling via liquid biopsy provides a highly specific, minimally invasive path toward universal early cancer screening, drastically shifting diagnostic timelines toward treatable stages.
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