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[ Abstract ] Exosomes, as natural nanoscale vesicles, demonstrate breakthrough potential in the treatment of
venous thromboembolism (VTE) due to their low immunogenicity, ability to penetrate biological barriers, and
diverse cargo. This review systematically elucidates the regulatory mechanisms of exosomes in venous thrombosis
formation, including surface molecule-mediated thrombus initiation and amplification, nucleic acid-mediated
regulation of coagulation-inflammation networks, immune cell interactions, and the remodeling of the thrombus
microenvironment, effects on endothelial cells, and promotion of fibrinolysis. It also covers the advancements in
the application of exosomes in treating venous thrombosis, including the advantages and disadvantages of natural
exosomes, breakthroughs in engineered modifications, innovations in intelligent delivery systems, and challenges
in clinical translation. This provides new perspectives for future treatments of venous thrombosis.
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Figure 1 Mechanisms of exosomes in venous thrombosis
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Table 2 Engineering modification strategies for exosomes and their applications in thrombosis treatment
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Table 3 Key challenges and strategies in the clinical translation of exosome therapy for venous thrombosis
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