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Coronary artery disease (CAD) remains the world’s leading cause of death (7 million annually). Initial CAD presentation for most patients is acute coronary syndrome (ACS) from rupture of non-obstructive unstable plaque. Screening for ACS risk remains a challenge; traditional risk factors, multi-factorial absolute risk methods, and standard noninvasive testing predict only 60-65% of cardiovascular risk. Plaque rupture results from an inflammatory injury/repair process underlying the formation, progression, and eventual rupture of unstable thin-cap atheromas. Although active inflammation is increased in ACS patient plaques, smoldering inflammation characterizes unstable silent plaque. We undertook clinical trials to identify predictive biomarkers constant in atheroma progression to unstable lesions as a result of inflammatory pathway activation, and developed a 9-protein/4 clinical risk factor algorithm for identification of at-risk patients frequently missed by current methods (CTACK, Eotaxin, Fas Ligand, HGF, IL-16, MCP-3, sFas, Hba1c, HDL; age, sex, diabetic status, and family history). Longitudinal outcome-based cohorts, disease free at baseline, represented 31,569 individuals; Cases/Controls totaled 1,634/4,474. Measuring baseline serum samples from 1,084 CAD-free individuals, 362 of which subsequently developed CAD, optimized biomarker assay panels. Using an optimum size model predicted by the drop-in-deviance approach, a multivariate Cox proportional hazard regression model was fit using the most powerful predictors within the clinical and protein variables. A multi-ethnic case-cohort sample (MESA) was used for external validation. The Biomarker Algorithm detected 46% of ACS patients missed by current methods in the Intermediate Risk group (clinical Net Reclassification Index 43% from initial FRS), and, when combined with lipids, correctly identified 61% of ACS patients. We conclude that the algorithm demonstrates clinical utility in identifying patients with unstable cardiac lesions frequently missed by current evaluations, and predicts how likely these apparently healthy individuals are to experience an ACS, enabling preventative therapies to be initiated in individuals who might benefit most.


