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Stroke is the most common and 
devastating complication of AF 

• AF is responsible for 15-20%  
of all ischaemic strokes1 

• AF increases the risk of  
stroke 4- to 5-fold2 

• AF is an independent risk  
factor for ischaemic stroke  
severity and recurrence3 

• Stroke risk persists even 
in asymptomatic AF4 

1. Go AS. Am J Geriatr Cardiol. 2005;14:56-61. 2. Wolf PA, et al. Stroke. 1991;22:983-988. 
3. Penado S, et al. Am J Med. 2003;114:206-10. 4. Page RL, et al. Circulation. 2003;107:1141-1145. 



Pathogenesis of clot formation 
in atrial fibrillation 
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Virchow’s triad 

HYPERCOAGULABLE STATE 

• Atrial fibrillation 

• Left ventricular dysfunction 

• Immobility 

• Venous insufficiency/ 

  varicose veins 

• Atrial fibrillation 

• Trauma/surgery 

• Atherosclerosis  

• Venopuncture 

• Heart valve disease/ 

   replacement 

• Indwelling catheters 

Adapted from Watson T et al. Lancet 2009;373:155–66 

• Atrial fibrillation 

• Malignancy 

• Pregnancy 

• Oestrogen therapy 

• Trauma/surgery 

• Sepsis  

• Thrombophilia  

• Inflammatory bowel disease 

• Nephrotic syndrome 



Components of Virchow’s triad for  
thrombogenesis in AF 

Watson T et al. Lancet 2009;373:155–66 

vWF = Von Willebrand factor 



Blood stasis in AF 



Abnormal changes of the atrial wall in AF 



Hypercoagulable state in AF 



Left atrial appendage and thrombus 
formation in AF 



Non-cardioembolic causes of stroke in AF 



 



 



Point of action of novel oral anticoagulants  

in the coagulation cascade 

Steffel J , Braunwald E Eur Heart J 2011;32:1968-1976 

Published on behalf of the European Society of Cardiology. All rights reserved. © The Author 

2011. For permissions please email: journals.permissions@oup.com 



The evolution of antithrombotic 
treatment for stroke prevention in AF 



 

Circulation 2012;125:165-70 



Rates of stroke/embolism at different levels of 
warfarin therapeutic control 

RELY study ROCKET-AF study 



Disadvantages of New Oral Anticoagulants (1) 

Short half-life 

 Potential for increased risk of stroke or systemic embolism with poor drug 

adherence 

 

No routine coagulation monitoring required 

 Potential for increased risk of stroke or systemic embolism with poor drug 

adherence 

 



Disadvantages of New Oral Anticoagulants (2) 

No coagulation assay available to precisely measure 
anticoagulation effect 

 Cannot titrate dose  

 Cannot assess cause for failure of therapy (poor adherence vs failure) 

 Cannot easily assess degree of coagulation inhibition in emergent 
situations  such as urgent surgery or life-threatening bleeding 

 

No antidote or well-established procedure for reversing 
anticoagulation in emergent situations 

 

Cost 



Other potential problems… 

RELY study 

Drop-outs rate 21% Dabigatran vs 17% Warfarin 

Significant increase in dyspepsia (12% vs 6%) 

 

Significant increase in major gastrointestinal bleeding compared 
with warfarin (Dabigatran 150mg) 

 RELY (D150) ROCKET AF AVERROES ARISTOTLE 

Major bleeding 3.11% vs 3.36%/yr 
(p=0.31) 

3.60% vs 3.46%/yr 
(p=0.576) 

1.4% vs 1.2%/yr 
(p=0.57) 

2.13% vs 3.09%/yr 
(p<0.001) 

Intracranial 
hemorrhage 

0.30% vs 0.74%/yr 
(p<0.001) 

0.49% vs 0.74%/yr 
(0.019) 

0.4% vs 0.4%/yr 
(p=0.35) 

0.33% vs 0.80%/yr 
(p<0.001) 

Clinically relevant 
nonmajor bleeding 

NA 11.80% vs 
11.37%/yr 
(p=0.345) 

3.1% vs 2.7%/yr 
(p=0.35) 

4.07% vs 6.01%/yr 
(p<0.001) 


