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Hemostasis 

 

• 1- Primary Hemostasis 

•       Leading to "platelete plug" 

• 2- Secondary Hemostasis 

•       Leading to "fibrin clot" 



Stages of Coagulativin  

 

• 1- Innitiation  

• 2- Propagation- and  Amplification 

• 3- Limitation, Inhibition 

• 4- Resolution / Fibrinolysis Recanalization  



Triggers for initiation  

 

• 1- plt. Activation  

• 2- Endothelial injury / Stimulution 

• 3- Endothelial cell slughing  



physiological hemostasis 

The major components of the hemostatic system 

are : 

1. The vessel wall. 

2. Platelets (and other blood elements). 

3. Plasma proteins (coagulation and fibrinolytic 

factors). 
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Platelet Activation Pathways 
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The Role of Platelets in 
Haemostasis 
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This plug of activated platelets, localised to the site of injury, provides the 
phospholipid surface upon which Secondary Haemostasis takes place 





13 

Prothrombin 

Fibrinogen 

Tissue factor+VIIa 

FVIII 

FIX FX 

FV 

FXa FIXa 

FVa 

T 

FVIIIa 
FIXa +FVIIIa 

Thrombin (T) 

FXa+Va 

Fibrin 

TFPI 

Protein C+S 

Antithrombin 



Subendothelial matrix Endothelial cell 

Vascular Phase 



Anticoagulation  
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Protective Mechanisms 

• Intact endothelium 

• Adequate blood flow 

• Inactivation of clotting factors by the liver 

• A functioning fibrinolytic system 



Sites of action 

of the major 

antithrombotic 

pathways 





• Inherited 

Arterial and venous Venous 

Homocystinuria Factor V Leiden mutation 

Hyperhomocystinemia Prothrombin G20210A 

Dysfibrinogenemia Protein C & Protein S 

deficiency 

Antithrombin deficiency 

Elevated Factor VIII 

activity 



• Acquired 

Arterial and venous Venous 

Malignancy Age 

Antiphospholipid 

antibodies syndrome 

Previous thrombosis 

Hormonal therapy (CCP) Immobilization 

Polycythemia vera Major surgery 

Essential thrombocythemia Pregnancy & Puerperium 

Hyperhomocystinemia Hospitalization 

Paroxysmal nocturnal 

hemoglobinuria. 

Activated Protein C 
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Sites of action 

of the major 

antithrombotic 

pathways 



• Deficiency of any of the three natural 

anticoagulants is associated with an increased 

risk for venous thrombosis. 

• They are inherited as AD defects. 

• PS is bound to C4 binding protein in the 

plasma and acts as a cofactor in the 

inactivation of factors Va and VIIIa by 

activated PC. 
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Thrombogenic Factors 

• Damage to the vessel wall 

• Platelet aggregation 

• Blood coagulation 

• Stasis 



Protective Mechanisms 

• Intact endothelium 

• Adequate blood flow 

• Inactivation of clotting factors by the liver 

• A functioning fibrinolytic system 



Anticoagulation  
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Thrombogenic Factors 

• Damage to the vessel wall 

• Platelet aggregation 

• Blood coagulation 

• Stasis 



Risk Factors for DVT 

Inherited 

• Hypercoagulable states (Antithrombin III 

deficiency, Protein C deficiency, Protein S 

deficiency) 

• Dysfibrinogenemia 

• Disorders of plasminogen and plasminogen 

activation 



Risk Factors for DVT 

Acquired 

• Lupus anticoagulant 

• Nephrotic syndrome 

• General Anaesthesia 

• Cancer 

• Stasis (CCF, MI, cardiomyopathy, 

constrictive pericarditis) 
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The Cell-based Model of Coagulation 

VIIIa 

IXa 

Hoffman M & Munroe DM. A cell-based model of hemostasis. 
Thromb Haemost 2001; 85: 958-965 

+ activates various factors 
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Coagulation Cascade: Regulation 

• Antithrombin (III) 

– Regulates activity of all serine proteases 

– Inhibitory activity enhanced by heparin 

 

• Protein C and Protein S 

– Regulate the activity of co-factors of 
coagulation Va/VIIIa 



The Cell-based Model of Coagulation 
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Fibrinolysis – the natural clot-buster 
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Hypofibrinolysis is associated with an increased risk 

of both arterial (Lisman et al. BJH Jan 2009) and 

venous thrombosis (Meltzer et al. 2008 PloS Med 

online journal) 



• Deficiency of any of the three natural 

anticoagulants is associated with an increased 

risk for venous thrombosis. 

• They are inherited as AD defects. 

• PS is bound to C4 binding protein in the 

plasma and acts as a cofactor in the 

inactivation of factors Va and VIIIa by 

activated PC. 



Platelet-rich thrombi cause heart disease and stroke 

platelet-rich  
thrombus 

Arterial thombosis:   antiplatelet drug 
Venous thrombosis:  anticoagulant drug 

artery narrowed  
by atheroma 



Hypercoagulability: Acquired 
Causes 

 
– Age 
– Obesity    
– Immobility including surgery/trauma 
– OCP/HRT 
– Pregnancy 
– Cardiac failure 
– Chronic inflammatory disorders 

 
– AND MANY OTHERS 

Malignancy 

Drug induced (e.g. HIT) 

Diabetes 

Nephrotic syndrome 

Acquired Protein S deficiency 

High FVIII 

Antiphospholipid syndrome  

 Lupus 
anticoagulant 

 Anti-
cardiolipin 
antibodies 

 


