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OAC since world war II 

• Vitamin K antagonists 

 

• Inhibition of procoagulant factors II, VII, IX and X, 
anticoagulants Protein C and S 

 

• Monitoring anticoagulant effect: INR 

 

• Target range 2.0-3.0 
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Benefit of VKA 

• Recurrence rate of VTE or stroke <10% (much 
better than aspirin) 

 

• Enormous experience with VKA 

 

• Anticoagulation clinics 
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Drawbacks of VKA  

• Unstable and unpredictable effect 

 

• Frequent control of INR 

 

• Interaction with food and medication 

 

• Need for sc injections (VTE)  
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Days 
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Number of patients on VKA  
 

 

• Indications: Atrial fibrillation, DVT or pulmonary 
embolism, mechanical heart valves 

 

• 350.000 patients  
  

• 2.1% of the Dutch population 

 



Vascular Medicine 

 

 University Medical Center Groningen 

 
Hospitalisation due to medication complications 
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“New” oral anticoagulants 

 

• Since 2009 on the market (Canada, USA) 

 

• Stable anticoagulant effect 

 

• Fixed dosis  

 

• Less interaction with medication or food  
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What’s in a name……  

• New oral anticoagulants (NOACs) 

 

• Novel oral anticoagulants (NOACs) 

 

• Direct oral anticoagulants (DOACs) 

 

• Target-specific oral anticoagulants (TSOACs)  

 

• Non-VKA oral anticoagulants (NVOACs?) 
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Pharmacology DOACs 
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Registration DOACs 
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Summary of Phase III studies 

• >50.000 patients, mainly AF 

 

• Direct comparison with VKA (INR 2-3) 

 

• Efficacy: Stroke, recurrent VTE 

 

• Safety: Bleeding 
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Stroke or systemic embolic events in large NOAC 
trials, vs warfarin 

Ruff et al., The Lancet, 2013 
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VTE Treatment 

1. Cavender MA, Giugliano RP. Hot Topics in Cardiology. 2013;8:1-14. 2. Schulman S, et al. N Eng J Med. 2013;368:709-718. 

3. Agnelli G, et al. N Engl J Med. 2013; 369:799-808. 4. Hokusai-VTE Investigators. N Engl J Med. 2013;369:1406-1415. 

RE-MEDY (Dabigatran)1,2 AMPLIFY (Apixaban)1,3 

HOKUSAI-VTE (Edoxaban)1,4 

P<0.01 

(non-inferior) 

P<0.001 

(superiority) 

P<0.001 

(non-inferior) 

P=0.004 

(superiority) 

P<0.001 

(non-inferior) 

P<0.001 

(superiority) 
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Fatal bleeding  

Adam SS. Ann Intern Med 2012;157:796-807 
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Mortality < 30 days 

intracerebral 
bleeding 

subarachnoidal 
bleeding 

González-Pérez A. Neurology 2013 
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Chatterjee  JAMA Neurol 2013 
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Conclusion of the Phase III DOACs 
studies 

 

• Non-inferiority for stroke and VTE compared to 
warfarin 

 

• Reduction in major/fatal bleeding, ICH 

 

• Without monitoring 
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DOAC use in Netherlands, Belgium and 

Germany 
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Why are we staying behind? 

• Netherlands are always slow 

• Hurdles in clinical practice 

– Logistically challenging 

– Who is in the lead for treatment? 

– Negative publicity in newpapers 

– No reimbursement for VTE indication 

– No antidote  

– Monitoring? 

– Renal failure? 
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Who is responsible for the patients with 

DOACs? 
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What about the elderly? 



Vascular Medicine 

 

 University Medical Center Groningen Risk of stopping warfarin in the first year on the 
basis of perceived safety concerns by age 

Hylek E et al. Circulation 2007;115:2689-2696 
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VKA in elderly underused! 

•Lotze et al. Arch Ger 2009 
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≥80 years and <80 years (n=472) 

Hylek E et al. Circulation 2007;115:2689-2696 
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Friberg Circulation 2012;125(19):2298-307. 
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Singer, D. E. et. al. Ann Intern Med 2009;151:297-305 
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anticoagulation 

>75 years <75 years 

                         DOAC VKA DOAC VKA 

Dabigatran 150 mg 5.10% 4.37% 2.12% 3.04% 

Dabigatran 110 mg 4.44% 4.37% 1.89% 3.04% 

Rivaroxaban 20 mg 2.67% 4.03% 2.68% 2.97% 

Apixaban 5 mg 3.3% 5.2% 2.0% 2.8% 

Edoxaban 60 mg 4.01% 4.83% 2.02% 2.62% 

Edoxaban 30 mg 2.02% 4.83% 1.23% 2.62% 

No clear difference in efficacy between younger and older patients 
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Renal impairment and DOACs 

FDA recommendation 2013 
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Major bleeding in AF patients with renal 
impairment 

eGFR 30-50 eGFR>50 

                          DOAC VKA DOAC VKA 

Dabigatran 150 mg 6.06% 5.06% 1.78% 3.01% 

Dabigatran 110 mg 5.13% 5.06% 1.25% 3.01% 

Rivaroxaban 15-20 mg 4.49% 4.7% 3.39% 3.17% 

Apixaban 2.5-5 mg 3.2% 6.4% 1.5% 1.8% 

Edoxaban 30-60 mg 1.61% 3.63% 2.75% 3.63% 
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Giugliano RP et al. N Engl J Med 2013;369:2093-2104 
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Which patients could preferably use 
DOACs? 

 

• New AF or new VTE 

 

• Labile INR despite good compliance 

 

• eGFR >50 ml/min 

 

• Elderly patients with good renal function 
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Thank you for your attention 


