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Progresses and analysis in fibrinolytic drugs induced hemorrhage
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Abstract: At present, most clinical thrombolytic drugs are plasminogen activators, which are highly dependent
on the plasminogen level of the patient. Therefore, the efficacy of those drugs is restricted. Unlike the conventional
thrombolytic plasminogen activator drugs, fibrinolytic drugs have direct fibrinolytic activity. Thus, fibrinolytic
drugs can directly dissolve the thrombus, and its thromlysis efficacy is not restricted by the patients' plasminogen.
This is a new type of thrombolytic drug with higher thrombolytic efficiency and safety, and has become one of the
research hotspots at present. Although more and more agents that can be used as fibrinolytic drugs have been
discovered, only a few of them can successfully be applied in clinical practice. The mainly underlying reason is the
risk of bleeding. In this paper, based on the latest research progress of fibrinolytic drugs, the bleeding mechanisms
and coping strategies of fibrinolytic drugs were systematically reviewed, five types of bleeding mechanisms of
fibrinolytic drugs were summarized, and three types of coping strategies were proposed. We hope our work can
provide theoretical basis for the development of safer and more efficient fibrinolytic drugs.
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Table 1 Systematic comparison of clinical thrombolytic drugs
. . . . Fibrin Plasminogen  Half-life
Name Proteinase Fibrinolytic agent Immunogenicity e L . Ref
specificity activation /min
Streptokinase Serine proteinase ~ Plasminogen activator Yes No Indirect 15-30 [9]
Urokinase Serine proteinase  Plasminogen activator No No Indirect 15 [10]
Tissue-type plasminogen Serine proteinase  Plasminogen activator No No Direct 4-6 [11]
activator
Batroxobin Metalloproteinas Plasmin No No No 360 [14]
Defibrase Metalloproteinas Plasmin No No No 180-360  [15]
Fibrinogenase for injection =~ Metalloproteinas Plasmin Yes No No 150-250 [13]
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Figure 1 Mechanisms of fibrinolytic drugs induced hemorrhage. I: Degradation of capillary basement membrane; II: Increase of hemody-

namic factors; III: Apoptosis of endothelial cells; IV: Inhibition of platelet aggregation; V: Degradation of coagulation factor
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