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Abstract Text:

DESCRIPTION (provided by applicant): Saphenous vein graft (SVG) closure after coronary artery bypass grafting (CABG) is an
underreported and poorly understood problem. Imperfect surgical technique is frequently blamed but this can be detected using
flow measurement technology, allowing us to focus on other causal factors. We have developed clinical tools to show that
endothelial cell (EC) disruption in the saphenous vein graft (SVG) and aspirin resistance (ASA-R) after CABG are significant
predictors of graft failure. Analysis of coronary sinus (CS) blood samples obtained from these patients revealed that the level of
F1.2, a marker of thrombin formation, relates to ASA- R and abnormalities of blood flow and EC integrity in the SVG (i.e. Virchow's
triad). On the basis of this and other observations, we hypothesize that a dysregulated burst of thrombin within the SVG is a
common pathway in the development of graft failure. This hypothesis will be tested first with an animal model in order to establish
that controlled manipulations in SVG thrombogenecity and the other components of Virchow's triad have a consistent and
measurable impact of thrombin within the SVG. We have developed a comprehensive strategy for analyzing the role of thrombin in
our porcine CABG model by monitoring its stimulus (tissue factor), formation (F1.2 peptide release), deposition (activity assessed
directly on the SVG lumen), effects (imaging of mural thrombus and analysis of platelet derived microparticles) and inhibition (TAT
complex). Novel approaches to prevent thrombin production within the high risk SVG will be tested. Because it is difficult to model
ASA-R and other common clinical risk factors for SVG thrombosis in animals, a sufficiently powered clinical trial will be required to
establish the link between a burst in thrombin production within the SVG and early graft failure. Lay Description: Familiarity,
concerns about the safety of alternatives, and acceptable intermediate-term results have led to established practice patterns such
as use of aspirin as the sole antiplatelet agent and routine use of the SVG as a conduit for most bypass cases. Definitive
alterations in management strategies after CABG await a clear understanding of why grafts fail and the elucidation of treatable risk
factors, e.g. regional thrombin dysregulation. Because anticoagulation is not harmless in these patients, reliable identification of
the risk of SVG failure would provide a rationale basis to selectively intervene and optimize graft patency without increasing
bleeding in the population as a whole.
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