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Insulin and non-insulin dependent diabetes represent  risk factors for cardiovascular mortality. Diabetic patients present accelerated atherosclerotic lesions with a sclerosis of distal arteries. They also present a deregulation of hemostasis which leads to a prothrombotic state.These changes are accompanied by a higher susceptibility of arterial thrombosis but not of venous thrombosis.

Changes in cells involved in the thrombotic process :

Hyperglycemia and oxygen free radicals induce the non enzymatic glycosylation of many proteins and the production of AGE (advanced glycation end products). These latter, by binding to proteins lead to their rigidification and by binding to cells via a specific receptor (RAGE) induce their activation.

Hyperglycemia leads to endothelial dysfunction . There is an increased  production of adhesive molecules, such as von Willebrand factor or P Selectin which promote endothelial cells/ leucocytes adhesion, and of Endothelin 1 and a decreased production of NO which limits vasodilatation and antiplatelet effect. This is accompanied by an increased vascular permeability. 

Monocytes/macrophages express Tissue Factor which is a key component in the initiation of coagulation. It has been shown that monocytes from diabetic patients express more Tissue Factor than monocytes from normal subjects.

Diabetic patients present an  hyperactivation of Platelets, with an increased  production of Thromboxane A2, an hyperexpression of GP IIb/IIIa, of thrombospondin and P-selectin.The volume of platelets is increased and they present a higher capacity of producing procoagulant microvesicles.The production of NO by platelets is also decreased . Antiplatelet agents such as Aspirin are efficient in the secondary prevention of thrombotic complications in diabetes.

Coagulation abnormalities :

Qualitative and quantitative disorders have been described : The  glycation of proteins  modify their activity. There is an increase in Fibrinogen, Factor VIII and  Factor VII as well as soluble Thrombomodulin and Tissue Factor Pathway Inhibitor (TFPI) which are cleaved from the endothelial cell surface.

The plasma concentration of markers of platelet and coagulation activation is also increased. The presence of mutations on Factor V (Factor V Leiden) or on Prothrombin represent a risk factor for arterial thrombosis only if they coexist with another risk factor such as diabetes, smoking or hypertension. On the contrary, protective mutation such as Val34Leu on Factor XIII gene decrease also the risk of myocardial infarction in diabetic patients.

Fibrinolysis abnormalities :

Hypofibrinolysis with high plasma levels of PAI-1 is a characteristic of NIDD and non  diabetic obese insulin resistant patients. IDD patients do not present such abnormalities of fibrinolysis. Adipose tissue and specially fat from omentum produce PAI-1 and could be responsible of the high level of PAI-1 in plasma.TNFa and  TGFb could be implicated  as inducers of the overexpression of PAI-1 in adipose tissue and liver of insulin resistant patients. PAI-1 synthesis is also increased in the vessel wall, as  recently shown in coronary arteries of diabetic patients. The induced  hypofibrinolysis could have consequences on the development of intravascular thrombosis and on  the cell adhesion- migration process in the vessel wall .

Moreover, it has been shown that glycated Fibrinogen/Fibrin is less degradable by the fibrinolytic process, which majorates the hypofibrinolysis state.

Conclusion : 

Hyperglycemia per se induces changes in hemostasis and in the vessel wall, which have consequences in NIDD and  IDD patients, some of these changes being reversible with the control of  glycemia. Moreover, in NIDDM, insulin resistance has a long lasting influence on hemostasis, preceeding the appearance of diabetes, as it was well illustrated  recently in the Framingham study, in which plasma insulin was significantly correlated with PAI-1, von Willebrand factor, Factor VII or Fibrinogen, independently of the glycemia. Changes in the hemostasis process in diabetes have been proposed to play a role in the development of atherothrombotic lesions but also in the development of microangiopathy. 

