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Antiarrhythmic prophylaxis vs. warfarin anticoagulation to 

prevent thromboembolic events among patients with atrial 

fibrillation. 

A decision analysis. 
Middlekauff HR, Stevenson WG, Gornbein JA. 

 Arch Intern Med 1995;155:913–20  
 

CONCLUSIONS: Based on data from randomised, controlled trials of quinidine and 

warfarin, warfarin therapy appears to be the safest strategy for thromboembolism 

prevention in the patient with atrial fibrillation 

Hart R.G. et al. 
Ann. Intern. Med. 1999; 
131 : 492 - 501. 



Limitations of VKA therapy 

Unpredictable response 

Routine coagulation 

monitoring 

Slow onset/offset  

of action 

Warfarin 

resistance 

VKA therapy has 

several limitations that 

make it difficult to use 

in practice 
Numerous drug–drug 

interactions 

Numerous food–drug 

interactions 

Frequent dose 

adjustment 

Narrow therapeutic 

window  

(INR range 2.0–3.0) 

Ansell et al. Chest  2008;133;160S–198S;  

Umer Ushman et al. J Interv Card Electrophysiol 2008;22:129–137;   

Nutescu et al. Cardiol Clin 2008;26:169–187 
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RR 0.40 

(95% CI: 0.27–0.60) 

p<0.001 (Sup)  

RR 0.31 

(95% CI: 0.20–0.47) 

p<0.001 (Sup)  

RR, relative risk; RRR, relative risk reduction; CI, confidence interval; Sup, superior 
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Connolly et al. ,ESC meeting, Barcelona 2009 
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No at risk 
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A: 212 patients, 1.27% per year 

W: 265 patients, 1.60% per year 

p<0.001 (non-inferiority) 

p=0.011 (superiority) 

Warfarin 
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21% RRR 
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Heterogeneity p=0.13 

ENGAGE AF-TIMI 48 

[Edoxaban 60 mg] 

 

ARISTOTLE 

ROCKET AF 

RE-LY 

[Dabigatran 150 mg] 

Combined 

[Random Effects Model] 

Favours NOAC Favours Warfarin 

0.88 (0.75–1.02) 

0.80 (0.67–0.95) 

0.88 (0.75–1.03) 

0.66 (0.53–0.82) 

0.81 (0.73–0.91) 

Risk Ratio (95% CI) 

p<0.0001 

0.5 1 2 

N=58,541 

All NOACs: Stroke or SEE 

Ruff et al. Lancet 2014;383:955–962 



All NOACs: Major bleeding 

Heterogeneity p=0.001 

ENGAGE AF-TIMI 48 

[Edoxaban 60 mg] 

 

ARISTOTLE 

ROCKET AF 

RE-LY 

[Dabigatran 150 mg] 

Combined 

[Random Effects Model] 

Favours NOAC Favours Warfarin 
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1.03 (0.90–1.18) 

0.94 (0.82–1.07) 
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Risk Ratio (95% CI) 
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Ruff et al. Lancet 2014;383:955–962 



Van de Werf ESC 2013;  

Eikelboom et al. N Eng J Med 2013;369:1206–14 
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Study design 

*Increased dose of dabigatran when trough plasma level <50 ng/mL (by Hemoclot®)  

B: Surgery 

(>3 months) 

A: Surgery 

Population B 

Population A 

12 

weeks 

Study treatment 

1 week 

follow-up 

or 

transition to 

RE-ALIGN 

extension 

trial 

Warfarin 

(INR according to guidelines) 

CrCI <70 mL/min: 

DE 150 mg bid 

CrCI 70–<110 mL/min: 

DE 220 mg bid 

CrCI ≥110 mL/min: 

DE 300 mg bid Start DE 
day 3-7 

Start warfarin 
up to day 7 

RE-ALIGN 

« Valvular » atrial fibrillation : vitamine K antagonists 



www.escardio.org 
Eur. Heart J. 2012; 33 : 2719 - 47 

http://www.escardio.org/


www.escardio.org 
Eur. Heart J. 2012; 33 : 2719 - 47 

http://www.escardio.org/


Eur. Heart J. 2012; 33 : 2719 - 47 



Circulation 2014, 130 : 2071 - 104 
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Adequate INR control

A minority of patients treated with VKAs in GARFIELD achieved 

adequate INR control over first 12 months 

9971 patients in preliminary 12-

month analysis 

5724 patients  

treated with VKA 

2009 patients 

with adequate 

INR control 
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www.tri-london.ac.uk 

Preliminary data 

Kakkar AK et al. Am Heart Assoc 2012;Abstr 



1- Kakkar AK, et al. Risk Profiles and Antithrombotic Treatment of Patients Newly 

Diagnosed with Atrial Fibrillation at Risk of Stroke: Perspectives from the 

International, Observational, Prospective GARFIELD Registry. PLoS One. 2013  



FEAR OF BLEEDING 

Bruise Epistaxis 

… Hematuria 

Menorrhagia 

Rectorrhagia … 

Gingivorrhagia 



Advantages of Direct Oral Anticoagulants 

• No routine coagulation monitoring 

• Less intracranial hemorrhages in the trials 

• At least as effective as Warfarine  

• Short half lifes 

• Less inter and intraindividual variability of the 

effect 

• Simplification or suppression of bridging 

• No major interaction with food 

• Fixed doses and more predictable response 



Limitations of Direct Oral Anticoagulants 

• No specific antidote at that time, difficulties in bleeding 

management 

• Biological tests difficult to interprete  

• Drug-drug interactions (PgP and CYP) 

• Precaution +++ in patients with moderate renal failure 

(elderly), contraindication if more severe failure 

(creatinine clearance less than 30 ml/min with the 

Cockroft method) 

• Therapeutics schemes to redefine in specific situations 

(for example coronary heart disease) 

• Cost ++++++++ 



            

NO HEAD TO HEAD COMPARISON 

• Slightly different populations in the trials: higher 

CHADS2 score and more secondary prevention patients 

in ROCKET AF 

• Ischaemic stroke reduction only with dabigatran 150 mg   

• In the trials increase in gastrointestinal bleeding with 

dabigatran, rivaroxaban and high-dose edoxaban, not 

with apixaban and low-dose edoxaban 

• Decrease in total mortality with apixaban and low-dose 

edoxaban 

Which is the best direct oral anticoagulant? 



            

• Discussion on dabigatran and myocardial infarction 

increased risk 

• Lower discontinuation rate with apixaban in ARISTOTLE 

and edoxaban in ENGAGE AF 

• Different rates of renal excretion  

(dabigatran > edoxaban > rivaroxaban > apixaban) 

• Higher difficulty in switching QD vitamin K antagonist for a 

BID new oral anticoagulant than for a QD one 

Which is the best direct oral anticoagulant? 



 Comparisons? 



Pointers towards which NOAC to choose 

Adapted from Savelieva and Camm. Clin Cardiol 2014;37:32–47 

Previous stroke 
(secondary prevention)                     

Previous GI bleeding or high 

risk                     

High risk of ischaemic stroke, 

low  bleeding risk    

High risk of bleeding, 

e.g. HAS-BLED 3                      

CAD, previous MI or high-risk 

for ACS/MI                 

Renal impairment                      

GI upset / disorders                      

Patient preference                      

Consider best investigated agent or 
greatest reduction of 2nd stroke 

                     
Consider agent with the lowest 

reported incidence of GI bleed                     

Consider agent / dose with the            

best reduction of ischaemic stroke                    

Consider agent / dose with the 

lowest incidence of bleeding 

Consider agent with a positive  

effect in ACS                 

Consider agent least dependent on 

renal function                       

Consider agent / dose with no 

reported GI effects                      

Consider once-daily formulation                      

Rivaroxaban 
Apixaban 

                   

Apixaban 

Dabigatran 150                     

Dabigatran 110   

Apixaban 

Rivaroxaban 

Apixaban           

Rivaroxaban                      

Apixaban           

Rivaroxaban 

Rivaroxaban 
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[Edoxaban] 

[Edoxaban] 

[Edoxaban] 

[Edoxaban] 



CONCLUSIONS 

1- The landscape of anticoagulant treatment in atrial 

fibrillation has dramatically changed in the last years 

2- All patients with a CHA2DS2VASC score > 2 must be 

anticoagulated, if they have no contraindication 

3- Patients with a CHA2DS2VASC score 0 do not need 

any antithrombotic treatment 

4- The choice for patients with a CHA2DS2VASC score 1 

must be made case by case 

5- Direct oral anticoaguants are often preferred to 

Vitamine K antagonists (unstable INR, patient’s 

preference) but their prescription may be limited by 

several factors, mainly including renal failure and 

economic considerations.  


