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Short summary:

Inflammation plays a critical role in the pathogenesis of various diseases by
promoting the acquisition of new functional traits by different cell types. Shared risk
factors between cardiovascular disease and cancer, including smoking, obesity,
diabetes, high-fat diet, low physical activity, and alcohol consumption, contribute to
inflammation linked to platelet activation. Platelets contribute to an inflammatory
state by activating various normal cells, such as fibroblasts, immune cells, and vascular
cells. This activation is achieved by releasing diverse molecules from platelets,
including lipids (eicosanoids), growth and angiogenic factors, and extracellular
vesicles(EVs) rich in various RNA species. Antiplatelet agents like low-dose aspirin can
prevent cardiovascular disease and cancer by inhibiting platelet functions beyond the
antithrombotic action. Notably, platelets induce the epithelial-mesenchymal
transition(EMT) in tumor cells, enhancing their metastatic potential. Two platelet
eicosanoids, PGE, (generated as a minor product of COX-1) and 12S-

hydroxyeicosatetraenoic  acid(HETE) [derived from the platelet-type 12-



lipoxygenase(LOX)], contribute to EMT. In addition to the pharmacological inhibition
of eicosanoid biosynthesis, a potential strategy for mitigating platelet-induced
metastasis might encompass the inhibition of direct interactions between platelets
and cancer cells. New antiplatelet drugs, such as revacept and selective 12-LOX
inhibitors, currently under clinical development, are of interest due to their low risk
of bleeding. Platelets and EVs carry important clinical information because they
contain specific proteins and RNAs associated with disease conditions. Their analysis
can improve the accuracy of liquid biopsies for early disease detection, monitoring
progression, and assessing drug response.

In the current era of precision medicine, developing treatment protocols involving the
safe utilization of antiplatelet agents to prevent cancer and cardiovascular disease
necessitates adopting a systems biology approach. This strategy entails a
comprehensive analysis of heterogeneous datasets, including genomics, epigenomics,
proteomics, lipidomics, and clinical data, at the level of the individual patient. This
procedure involves dynamic systems modeling to identify candidate pathways
contributing to aspirin's benefits and harms and possibly other antiplatelet agents.
Additionally, this strategy will help identify susceptibility profiles for disease, verifying
whether platelet- and EV-based liquid biopsy can predict the onset and recurrence of

cancer and atherothrombosis.
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