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Ross R, N Engl J Med 1999 

Arterial Thrombosis 



Platelets and Ischemic Stroke 



Summary of meta-analyses of circulating levels of 

haemostatic variables and Coronary Heart Disease risk 

Variable Cases (n) Hazard ratio (95 CI)* 

D-dimer 1535 1.7 (1.3-2.2) 

Fibrinogen 7118 1.75 (1.59-1.92) 

VWF 3969 1.23 (1.14-1.33) 

PAI-1 833 0.98 (0.53-1.81) 

* Top third vs bottom third 

Lowe GDO, BJH 2006 

   Morange, ATVB 2006 



- Increase in coagulation marker is associated with a 

higher risk of arterial thrombosis 

 

- Which factors of the coagulation pathway are 

involved? 



Important role in physiology 

 

 Final substrate of the coagulation cascade 

 

 Role in platelet aggregation 

 

 Determinant of blood viscosity 

 

 

 

 

 

 

 

Fibrinogen and CHD 



Fibrinogen studies collaboration JAMA 2005 



 

 - Age 

 - Smoking 

 - Obesity 

 - Lipid profile 

 - Inflammation… 

 

 

Is Fibrinogen a marker or a risk factor for arterial thrombosis ? 

Determinants of Fibrinogen plasma levels 



Gene b: 

 - polymorphisms - 455 G/A and -148 C/T 

 - Explain 14% of Fibrinogen variability 

  (A allele carriers have higher levels)  



Danesh et al. Int J Epidemiol 2006 

Relation between -455G/A, and arterial thrombosis 

a meta-analysis 



Summary of meta-analyses of circulating levels of 

haemostatic variables and CHD risk 

Variable Cases (n) Hazard ratio (95 CI)* 

D-dimer 1535 1.7 (1.3-2.2) 

Fibrinogen 7118 1.75 (1.59-1.92) 

VWF 3969 1.23 (1.14-1.33) 

PAI-1 833 0.98 (0.53-1.81) 

* Top third vs bottom third 

Lowe GDO, BJH 2006 
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Platelet membrane 

 

2 physiological roles for VWF 

Carrier of FVIII in plasma 
Allow adhesion of platelets 

 to subendothelial collagen 



635 adult patients aged 16-85 years 
vWF <30% 
 
2 control groups: Dutch National Healmth Compass 
                               Central Bureau of Statistics Netherlands 
 
 Ischemic stroke : 39% lower  than in the 2 reference populations 
 Coronary heart disease: 63% lower than in the 2 reference populations 
 

J Thromb Haemost 2013 



Morange et al. Circulation 2004 

VWF and the risk of arterial thrombosis 

The PRIME Study 

1st 2nd 3rd 4th 
0.0 

0.5 

1.0 

1.5 

2.0 

2.5 

3.0 

3.5 

VWF quartiles 

H
R

 

P= 0.001 



Blood 2012 

Case control study 
N= 1018 young  women (18-49 yrs) 
IS: 175   MI:205 

High vWF and low ADAMTS 13    OR  IS: 6,9    OR MI: 11,3 

High vWF and low ADAMTS 13  + oral contraceptive    OR  IS: 7,5    OR MI: 12 





Thrombophilia and VTE 

Year of 

description 

 

1965 

 

1981 

 

1984 

 

 

 

1994 

 

1996 

 

 

 

 

 

Egeberg 

 

Griffin 

 

Comp 

 

 

 

Bertina 

 

Poort 

 

 Risk Factor 

 

 

Antithrombin Def. 

 

Protein C Def. 

 

Protein S Def. 

 

 

 

Factor V Leiden 

 

Prothrombin 20210A mutation 

 

 

General  

population 

 

0.02 

 

0.25 

 

0.25 

 

 

 

3 

 

3 

 

 

 

 

VTE  

subjects 

 

1 

 

6 

 

6 

 

 

 

20 

 

20 

 

RR 

of 

VTE 

10 

 

10 

 

10 

 

 

 

5 

 

3 

 

 

 

Prevalence % 



Inhibitor deficiency and risk of  

arterial thromboembolism 

Mahmoodi, Circulation 2008 

Retrospective study from Netherlands : 

558 subjects from 84 different kindreds 





Morris et al, Stroke 2010 





Ye, Lancet 2006 Significant but modest effect : 

   Is that clinically useful ? 



- Potential risk to patients related to inappropriate use of long term anticoagulants 
 
- Significant costs to the health care system:  
      Patient 35 yo person with a life expectancy of 80 years 
      Costs warfarin + INR monitoring + 18 000  USD 
      Bleeding risk: fatal bleeding risk 2,7%,  major bleed 13,5%,  minor bleeds 100% 
                               2800 – 5800 USD/year 
                                 
       



OR 6,95 (95% CI, 3,67-13,14) 



Levine et al JAMA 2004 
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2- TE et facteurs de risque vasculaire 
Résultats: attention au tabac 

31  
événements 

thrombotiques* 
(16% à 10 ans) 

TE= thrombocytémie essentielle 

(*) fréquence élevée des événements thrombotiques chez ces sujets jeunes, proche de 

celle observée chez les sujets âgés. 

(**) dont 3 patients sous antiplaquettaire 

11  
saignements  

majeurs** 
(8% à 10 ans) 
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•  Numération plaquettaire  

très élevé (1 279 G/L, 424-1 922) 

 
• Mutation Jak2 chez 42% des 

patients 

- Sans relation avec les 

complications thrombotiques  

- Retrouvée chez les 5 patients 

ayant évolué vers une 

polyglobulie de Vaquez  

Influence marquée  

du tabagisme 

A. Alvarez-Larran et al. (Barcelone, Espagne) 

ASH 2006, résumé 3598,  
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Fernando et al Arch. Neurol. 2010 

Hyperhomocystinurie 



Conclusions 

 

• From a scientific point of view : 

 These  data ‘prove’ that the hemostatic system is important 
to arterial thrombosis. 

 

• From a clinical point of view: 

 Clinical utility of a marker depends on : 

  

       Whether or not the obtained information affects clinical 
decision making? 

  

 Evaluation of coagulation  markers in unselected patient 
populations with arterial thrombosis is not yet justified 

 

  

 

 



En Pratique: 
 
Devant un AVC ischémique, envisager un bilan de thrombophilie si: 
- Sujet jeune <50 ans 
- Pas de facteur de risque cardiovasculaire  
- ATCD personnel de MTEV ou thrombose artérielle inexpliquée 
 
 
Bilan à envisager: 
- NFP : syndrome myéloprolifératif 
- Syndrome des anti-phospholipides: Lupus anticoagulant 
                                                                       Ac anti-cardiolipines 
                                                                       Ac anti-beta 2 GPI 
-    Homocystéine: hyperhomocystinurie 


