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Atherosclerosis, characterized by complex cellular and lipid-rich plaques resident within the artery wall, remains a major public health concern. Mechanistically, pathological studies have identified important biological markers, such as inflammation, that define plaques at heightened risk for future adverse cardiovascular events. However, despite a detailed knowledge of high-risk plaque biology, clinical tools able to discriminate which patients or plaques are at greatest risk for complications are lacking. Current atherosclerosis clinical testing modalities, including state-of-the-art intravascular imaging approaches, largely describe morphologic vascular features. Therefore, to improve risk assessment there is a significant need for new strategies that report on the key biology underlying high-risk plaques. Intravascular near-infrared fluorescence (NIRF) molecular imaging is a new, promising translational approach to identify inflamed coronary artery plaques in vivo. Optical Intravascular NIRF imaging can detect NIRF plaque signal at good sensitivity through flowing blood without vessel flushing. Using targeted molecular imaging agents (e.g. Prosense VM110, Indocyanine Green), intravascular NIRF imaging has successfully demonstrated enhanced atherosclerotic plaque macrophage content and protease activity in lipid-rich atheroma, and revealed early patterns of stent strut inflammation during coronary stent healing. Recently, intravascular NIRF molecular imaging has been combined with optical coherence tomography (OCT) structural imaging in a dual-modality catheter with exact image co-registration to enable simultaneous high-resolution light-based detection of molecular and structural plaque features. By exposing new significant plaque biology in vivo, intravascular NIRF molecular imaging of inflammation has the potential to alter current treatment paradigms and inform clinical decision making.

