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Aims  

1. What does prolongation of conventional coagulation tests in 
patients with liver disease means? 
 

2. Does prolongation of conventional coagulation tests mean 
that patients with liver disease are auto-anticoagulated? 
 

3. Is there a role for hemostasis in fibrogenesis? 
 



Question 1  

1. Which statement is correct? 
 
1. INR is a prognostic test in patient with liver disease 

 
2. INR elevation is a marker for bleeding tendency in patients with liver 

disease 
 

3. All of the above 
 

 



Introduction  

• Hemostasis  
– Primary hemostasis (cellular factors) 

• Platelets 
– Secondary hemostasis (humoral factors) 

• Intrinsic pathway 
• Extrinsic pathway 

• Blood coagulation is  
– Balanced by anticoagulant factors 

• Protein S/C 
• ATIII 

– Counteracted by fibrinolysis 
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 Coagulation/hemostasis in liver disease 

• Liver plays essential role in hemostasis and coagulation 
– Production  

• Pro-coagulant factors 
• Anti-coagulant factors 

 
• Progressive liver failure → factor deficiencies: 

–  In patients with liver failure PT/INR are prolonged 
 

• PT and aPTT prolongation = important PROGNOSTIC factor in 
patients with chronic liver disease 
– Incorporation in different scores: 

• King`s college criteria ALF 
• Child Pugh score 
• MELD score 

 





Conventional coagulation tests and bleeding  

• In patients with unifactorial deficiency and patients on oral 
anticoagulants: 
– PT prolongation is correlated with risk of bleeding  

• Chronic liver disease: 
– Historical dogma: liver disease = acquired bleeding 

disorder 
 



Reduced pro-coagulation factors in cirrhosis 
 

Tripodi A, Gastroenterology 2009. 



Reduced anti-coagulation factors in cirrhosis 
 

Tripodi A, Gastroenterology 2009. 



Thrombin generation test 

Tripodi, NEJM 2010 



Thrombin generation test 

Tripodi, NEJM 2010 





Thrombin generation in cirrhosis 
 

Tripodi A, Gastroenterology 2009. 







Are there clinical data supporting 
these data? 



  LTX blood loss and transfusion over time  

De Boer, Dig Surg 2005 



Factors associated with bleeding in severe thrombopenia  

Giannini EG,. Clin Gastroenterol Hepatol 2010; 



Factors influencing the bleeding risk in cirrhotics 

1. Bacterial infections 
 

Goulis J. Hepatology. 1998 
 



Factors influencing the bleeding risk in cirrhotics 

1. Bacterial infections 
 

Goulis J. Hepatology. 1998 
 



Factors inducing the bleeding risk in cirrhotics 

2. Thrombopenia 
 

Giannini EG. Clin Gastroenterol Hepatol 2010.  





Auto-anticoagulation in chronic liver disease? 
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Auto-anticoagulation in chronic liver disease? 

1. Clinical evidence 
1. Patients with liver dysfunction are not protected from  

1. Deep venous thrombosis:  
1. Incidence of thrombosis increases with severity of 

liver failure 
2. Portal vein thrombosis 
3. Pulmonary embolism 

 
2. Short life of renal replacements circuits in patients with liver 

failure 
 

Tripodi, Gastro 2009 



Deep venous thrombosis in liver disease 

• Population-based case-control study of  99 444 with venous 
thrombosis versus  496 872 controls: 
– High relative risk for venous thrombosis for cirrhosis  
 

• Despite prolonged conventional coagulation tests these 
patients should be treated with anticoagulation!!! 
 

Sogaard, AJG 2009 



Portal vein thrombosis 

• The prevalence of PVT is associated with the severity of 
cirrhosis 
– 1% compensated cirrhosis 
– 8-25% candidates for LTX 

 

Ogren. World J Hepatol 2006. 



Thrombotic problems with extracorporeal circuits 

• Circuit life is longer in hematology patients in 
comparison to patients with liver disease 
– Anticoagulation improved circuit life 

• Thrombosis of liver assist devices is pertinent 
issue 

 

Agarwal, J Hep 2009 

Laleman, Crit Care 2006 



Patients with liver disease have a higher prevalence 
of thrombotic events!! 
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Pathophysiological role of hemostasis 
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Anstee, 2011 

Parenchymal extinction lesions 

Correlation between grade of fibrosis and microvascular thrombi 



Direct stellate cell activation 
hypothesis 



Dabbagh, 1998 



Anstee, J Throm Haemost 2008 
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Factor V Leiden polymorphisms and rate of fibrosis 

Wright, Gut 2003 



Liver related death in Hep C infected haemophilics  

Yee, Gut 2000 



Prothrombotic genetica risk factors and liver fibrosis 
 

Plompen E, J Hepatol 2015 



Clinical consequences of the etiological role of hemostasis in 
fibrogenesis 

1. Questions the unrestricted use of plasma infusion to correct 
the conventional coagulation tests in patients undergoing 
invasive procedures 

1. Progression of liver disease 
2. Induce thrombosis  
 

2. Prevention of fibrosis progression in post LTX Hep C 
– WAFT-C trial (London Imperial College) 
– Coumarin based anticoagulation post LTX 
– First year results were promising (2015) 
– Stellate cells activation on biopsy 

 
3. Prevention of progression of liver disease 
 



LMWH in liver disease 

Villa, Gastro enterology2012 



LMWH in liver disease 

Villa, Gastro enterology2012 



LMWH in liver disease 

Villa, Gastro enterology2012 



NOAC’s and liver disease 



Conclusion  

• Conventional coagulation tests in patients with liver disease 
– Are prognostic factors of survival 

• Historical paradigm on hemostasis in liver disease are 
incorrect  
– Chronic liver disease in NO acquired bleeding disorder 
– Patients with cirrhosis are NOT auto-anticoagulated 

• Despite PT/INR prolongation DVT and LE 
• There is an important pathophysiological role for 

thrombophilia in the development of fibosis 
– New treatment options? 

 



Question 1  

1. Which statement is correct? 
 
1. INR is a prognostic test in patient with liver disease 

 
2. INR elevation is a marker for bleeding tendency in patients with liver 

disease 
 

3. All of the above 
 

 



Yee, Gut 2000 
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