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AF Major Cause of Stroke 
 
 

 5-fold increase in risk for stroke 
 

 Most strokes associated with AF are ischaemic 
 
 

 Ischemic stroke associated with  AF is often more severe than 
strokes from other etiologies 
 

 Stroke risk persists even in asymptomatic AF 
 

 Without prevention, approximately 1 in 20 patients will have a 
stroke each year 
 



Mechanisms  of  Thrombus formation in AF 
Stasis –Endothelian Dysfunction– Hypercoaguble State  

(Virchow’s triad) 
  

 Impairs atrial contraction, and 
promotes  blood  stasis  in  the  left  
atrium 
 

 Systemic and atrial tissue levels of 
P-selectin and Von Willebrand factor 
are elevated in some patients 
 

 The  plasma  concentration  of  
fibrinopeptide  A, fibrin D-dimer  is  
elevated and antithrombin III is 
decreased 
 

      In  AF,  intracardiac thrombus  in  
situ  contains  primarily  fibrin  and 
amorphous  debris 

T.Watson, G. Lip. Lancet 2009 



Meta-analysis of antithrombotic therapy  
for stroke prevention in AF 

 Treatment comparisons included: 
 
 Warfarin vs. placebo (6 trials; n=2900) 
 Aspirin vs. placebo    (7 trials; n=3990) 
 Warfarin vs. Aspirin   (8 trials; n=3647) 

Hart RG et al. Ann Intern Med 2007;146:857–67 



Limited efficacy of Aspirin in reducing  
the risk of stroke in patients with AF 

RRR (%)† 
100 –100 50 0 –50 

AFASAK 
SPAF 

EAFT 

ESPS II 

Aspirin better Placebo better 

RRR = 22%* 
(95% CI: –1 to 35%) 

LASAF 

125 mg/d 

125 mg QOD 

UK-TIA 

300 mg/d 

1200 mg/d 

JAST 

All trials 

Hart RG et al. Ann Intern Med 2007;146:857–67 



Warfarin reduces the risk of stroke in both  
primary and secondary prevention 

Meta-analysis of trials comparing dose-adjusted warfarin with placebo 

Primary 
prevention 

Secondary 
prevention All trials 

Number of trials 5 1 6 
Patients (n) 2461 439 2900 
ARR with 
warfarin vs. 
placebo (%) 

2.7 8.4 3.1 

RRR with 
warfarin vs. 
placebo (%) 

62 68 64 

NNT 37 12 32 

ARR = absolute risk reduction; NNT = number need to treat for 1 year to prevent one stroke; RRR = relative risk reduction                                                                  

Hart RG et al. Ann Intern Med 2007;146:857–67 
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Warfarin compared with Aspirin for stroke prevention in AF 

Hart RG et al. Ann Intern Med 2007;146:857–67 

RRR (%)* 

100 –100 50 0 –50 

AFASAK I 

AFASAK II 

EAFT 

PATAF 

Warfarin better Aspirin better 

RRR 38% 
(95% CI: 18–52%) 

Chinese ATAFS 

SPAF II 

Age ≤75 yrs 

Age >75 yrs 

All trials 

Random effects model; Error bars = 95% CI; *P>0.2 for homogeneity; †Relative risk reduction (RRR) for all 
strokes (ischaemic and haemorrhagic) 



Warfarin vs placebo 
 

Impact on mortality 

 Adjusted-dose warfarin  decreased all-cause 
mortality rates by 26% in  relative  terms  and  
by  1.6%  in  absolute terms 



Aspirin vs placebo 
 

 Impact on mortality 

 Aspirin  use  was  not  associated  with  a  
statistically  significant  reduction  in  all-
cause  mortality 



ACTIVE A 
Clopidogrel (75 mg/d)  

+ Aspirin (75–100 mg/d) 
vs. 

Aspirin (75–100 mg/d) 

Documented AF  
and ≥1 risk factor* for stroke 

Unsuitable for VKA 

No exclusion criteria for ACTIVE I 

ACTIVE I 
Irbesartan (300 mg/d) vs. placebo 

ACTIVE trials: dual antiplatelet therapy  
for stroke prevention in AF 

Partial factorial design 

ACTIVE W 
Clopidogrel (75 mg/d)  

+ Aspirin (75–100 mg/d) 
vs. 

VKA (target INR = 2.0–3.0) 

Connolly SJ et al. Am Heart J 2006;151:1187–1193 

Suitable for VKA 



ACTIVE W: dual antiplatelet therapy inferior to  
oral anticoagulation for stroke prevention in AF 

ACTIVE Investigators. Lancet 2006;151:1903–12 

Oral anticoagulation 
VKA (target INR = 2.0–3.0) 

Dual antiplatelet therapy 
Clopidogrel (75 mg/d) +  
Aspirin (75–100 mg/d)  

Stroke 
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Years 

0.05 

0 

n= 
n= 

0.00 
0.5 1.0 1.5 

RR 1.72 
(95% CI: 1.24−2.37) 

P=0.001 

3335 3168 2419 941 
3371 3232 2466 930 

0.04 

0.03 

0.02 

0.01 



ACTIVE A: dual antiplatelet therapy superior to Aspirin 
alone for stroke prevention in AF 

Stroke 

ACTIVE Investigators. N Engl J Med 2009;360:2066–78 
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Years 

0.15 

0 

Aspirin alone 
Aspirin (75–100 mg/d) 

Dual antiplatelet therapy 
Clopidogrel (75 mg/d) +  
Aspirin (75–100 mg/d)  

n= 
n= 

0.00 
1 2 4 

HR 0.72 
(95% CI: 0.62–0.83) 

P<0.0001 

3772 3229 2570 1203 
3782 3458 3155 1186 

0.10 

0.05 

3 

3491 
2517 



Vitamin K antagonists limitations  



Narrow therapeutic range with VKA 

International Normalised Ratio (INR) 

Target 
INR 

(2.0-3.0) 

<1.5 1.5–1.9 2.0–2.5 2.6–3.0 3.1–3.5 3.6-4.0 4.1-4.5 >4.5 
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Intracranial haemorrhage 
Ischaemic stroke 

The anticoagulant 
effect of vitamin K 
antagonists are 
optimized when 
therapeutic doses are 
maintained within a 
very narrow range 

1. Hylek EM, et al. N Eng J Med 2003; 349:1019-1026. 

Presenter
Presentation Notes
The anticoagulant effect of VKAs are optimized when therapeutic doses are maintained within a very narrow range. 
Over-anticoagulation (INR >3) can lead to an increased risk of bleeding and under-anticoagulation (INR <2) can lead to increased risk of stroke.




The INR for VKAs is often outside the therapeutic range: 
international study of anticoagulation management 
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Ansell J et al. J Thromb Thrombolysis 2007;23:83–91 



The VKA, warfarin, is used in only half of  
eligible patients with AF 
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Overall use 
= 55% 

Age (yrs) 
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44% 

58% 61% 
57% 

35% 

Go A et al. Ann Intern Med 1999;131:927 

 Under-use of warfarin is greatest in elderly patients who are 
at the highest risk of stroke 

Presenter
Presentation Notes
Graph reproduced with permission:
Go A et al. Ann Intern Med 1999;131:927




 
Warfarin has higher discontinuation rates than BP, statin and 
antiplatelet drugs  

 
Swedish Stroke Survivors with Atrial Fibrillation  

 
Glader E-L et al. Stroke 2010;41:397–401  



 

An Ideal Anticoagulant  



Novel agents target specific molecules in 
the coagulation cascade 

Weitz J, Bates S. J Thromb Haemost 2005;3:1843–53; Monroe D, Hoffman M. Arterioscler Thromb Vasc Biol 
2006;26:41–8; Crawley J et al. J Thromb Haemost 2007;5 (Suppl 1):95–101 
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Fibrin 

IX 

IXa 

X 

VIIIa 

Thrombin 

Fibrinogen 

Direct Factor Xa inhibitors 
 

• Apixaban 
• Rivaroxaban 
• Edoxaban 

Va 

Xa 

II 

AT 

Direct thrombin inhibitors 
 

• Dabigatran 

Vitamin K antagonists 

Tissue factor/VIIa 

Presenter
Presentation Notes
Vitamin K antagonists inhibit coagulation by depleting available clotting factors.
Novel agents inhibit specific molecules within the coagulation cascade.
Direct Factor Xa inhibitors exert their anticoagulant effect by preventing Factor Xa from binding to its substrates, thereby blocking the conversion of prothrombin to thrombin. 
Direct thrombin inhibitors exert their anticoagulant effect by preventing thrombin from catalysing the conversion of fibrinogen to fibrin.

Weitz J, Bates S. J Thromb Haemost 2005;3:1843–53
Monroe D, Hoffman M. Arterioscler Thromb Vasc Biol 2006;26:41–8
Crawley J et al. J Thromb Haemost 2007;5 (Suppl 1):95–101



Properties of novel agents for stroke 
prevention 

Dabigatran Rivaroxaban Apixaban 

Target Thrombin Factor Xa Factor Xa 

Dosing Fixed, twice daily Fixed, once daily Fixed, twice daily  

Half-life in hours 12–14  7–13  8–13  

Routine monitoring No No No 

Renal clearance 80% 66% 25% 

Involvement of CYP No Yes (CYP3A4) Yes (CYP3A4) 

20 

Presenter
Presentation Notes
The novel agents have numerous advantages over vitamin K antagonists, including a rapid onset of action, no significant food interactions, low potential for drug interactions, and a predictable anticoagulant effect that removes the requirement for routine coagulation monitoring.

Eriksson B et al. Annu Rev Med 2011;62:41–57 







RE-LY®: trial design 

 
BID = twice daily; INR = international normalized ratio; R = randomization 
Ezekowitz MD et al. Am Heart J 2009;157:805–10; Connolly SJ et al. N Engl J Med 2009;361:1139–5 
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Primary objective: establish the non-inferiority of dabigatran to warfarin  
Follow-up: minimum of 1 year, maximum of 3 years, median of 2 years 

AF with ≥1 risk factor 
Absence of contraindications 

R 

Dabigatran 
110 mg BID 

n=6015 

Warfarin 
1 mg, 3 mg, 5 mg 

 (INR 2.0–3.0) 
n=6022 

Dabigatran 
150 mg BID 

n=6076 

N=18 113; PROBE design 
44 countries, 951 sites 

Presenter
Presentation Notes
At the time of completion (2010), RE-LY was the largest study ever undertaken for stroke prevention in patients with atrial fibrillation �(18, 113 patients). 
The RELY trial used a PROBE (prospective, randomized, open-label with blinded endpoint evaluation) design to allow comparison of the two blinded doses of dabigatran with open-label use of warfarin.
The primary efficacy endpoint was the incidence of stroke or systemic embolism.
The primary safety endpoint was major bleeding.
The statistical design of RE-LY allowed for testing of superiority if �non-inferiority was established.

Additional information
Contraindications included severe heart valve disorder, stroke ≤14 days or severe stroke ≤6 months before screening, increased haemorrhage risk, creatinine clearance <30 mL/min, active liver disease, pregnancy.

Connolly SJ et al. N Engl J Med 2009;361:1139–5



Rate (%/yr) 

Dabigatran Warfarin 

Stroke or 
systemic embolism 1.11 1.71 

Stroke 1.01 1.58 

Haemorrhagic stroke 0.10 0.38 

Ischaemic 0.92 1.21 

Non-disabling stroke 0.37 0.58 

Disabling or fatal stroke 0.66 1.01 

Dabigatran 150 mg bid was superior to warfarin for the 
prevention of stroke and systemic embolism 

Connolly SJ et al. N Engl J Med 2009;361:1139–51; Connolly SJ et al. N Engl J Med 2010;363:1875–6;  
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2.0 0 

Dabigatran 150 mg BID  
vs warfarin 

0.5 1.0 1.5 

RR (95% CI); P value 

0.65 (0.52, 0.81); P<0.001 

0.64 (0.51, 0.81); P<0.001 

0.26 (0.14, 0.49); P<0.001 

0.76 (0.59, 0.97); P=0.03 

0.62 (0.43, 0.91); P=0.01 

0.66 (0.50, 0.87); P=0.004 

Favours dabigatran Favours warfarin 

Presenter
Presentation Notes
Dabigatran 150 mg BID was found to be superior to warfarin for the primary efficacy endpoint of stroke and systemic embolism:1
35% relative risk reduction versus warfarin.
Dabigatran 150 mg BID was also superior to warfarin for the secondary endpoints of stroke, haemorrhagic stroke, non-disabling stroke, disabling or fatal stroke and ischaemic stroke:1
74% relative risk reduction versus warfarin for haemorrhagic stroke
24% relative risk reduction versus warfarin for ischaemic stroke. 
The majority of strokes associated with AF are ischaemic.2

Additional information
The mean time in therapeutic range for the warfarin arm of the trial was 64%, demonstrating that dabigatran 150 mg BID achieved superiority over well-controlled warfarin for the primary endpoint.1
In routine clinical practice time in therapeutic range tends to be much lower than that achieved in the RE-LY® trial (~50%).3

Connolly SJ et al. N Engl J Med 2009;361:1139–5
Andersen KK et al. Stroke 2009;40:2068–72
Samsa GP et al. Arch Intern Med 2000;160:967–73




Rate (%/yr) 

Dabigatran Warfarin 

Stroke or 
systemic embolism 1.54 1.71 

Stroke 1.44 1.58 

Haemorrhagic stroke 0.12 0.38 

Ischaemic 1.34 1.21 

Non-disabling stroke 0.50 0.58 

Disabling or fatal stroke 0.94 1.01 

Dabigatran 110 mg BID was non-inferior to warfarin for the 
prevention of stroke and systemic embolism 

*P value for non-inferiority; Error bars = 95% CI; BID = twice daily; Intention-to-treat population 
Connolly SJ et al. N Engl J Med 2009;361:1139–51; Connolly SJ et al. N Engl J Med 2010;363:1875–6;  
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2.0 0 

Dabigatran 110 mg BID  
vs warfarin 

0.5 1.0 1.5 

RR (95% CI); P value 

0.90 (0.74, 1.10); P<0.001* 

0.91 (0.74, 1.12); P=0.38 

0.31 (0.17, 0.56); P<0.001 

1.11 (0.88, 1.39); P=0.35 

0.86 (0.61, 1.22); P=0.40 

0.93 (0.72, 1.21); P=0.61 

Favours dabigatran Favours warfarin 

Presenter
Presentation Notes
Dabigatran 110 mg BID was found to be non-inferior to warfarin for the primary endpoint of stroke and systemic embolism.
Dabigatran 110 mg BID was found to significantly reduce the risk of haemorrhagic stroke compared with warfarin:
69% relative risk reduction. 

Connolly SJ et al. N Engl J Med 2009;361:1139–5






ROCKET AF: trial design 

CNS = central nervous system; CrCl = creatinine clearance; INR = international normalized ratio; OD = once daily; 
R = randomization; TIA = transient ischaemic attack 
Patel MR et al. N Engl J Med 2011;365:883–91 
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N=14 264; double-blind 
45 countries, 1178 sites 

AF with 2 or 3 risk factors 
OR stroke, TIA, or systemic embolism  

Rivaroxaban 20 mg OD 
(15 mg OD for CrCl 30–49 mL/min) 

Warfarin  
INR target 2.0–3.0  

Primary outcomes: any stroke or non-CNS systemic embolism and 
composite of major and clinically relevant non-major bleeding events 

Secondary outcomes: each category of bleeding events and adverse events; 
and composite of stroke, non-CNS systemic embolism, and vascular death 

R 

Presenter
Presentation Notes
ROCKET AF compared rivaroxaban 20 mg once daily with warfarin for the prevention of stroke and systemic embolism in approximately 14 264 patients with atrial fibrillation.
A reduced dose (15 mg) was used in patients with renal impairment and both doses were combined for the statistical analysis of the data.
Double-blind, double-dummy trial design was used.
A high-risk population was enrolled with an average CHADS2 score of 3.5.
Patients without prior stroke, TIA, or systemic embolism and only two other risk factors represented a minority in this trial population (10%).
The statistical design of ROCKET AF allowed for testing of superiority if �non-inferiority was established.
 
Additional information
Risk factors for stroke included congestive heart failure, hypertension, age ≥75 years, diabetes.�
Patel MR et al. N Engl J Med 2011;365:883–91







ARISTOTLE: trial design 
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*For patients who met two of the following criteria: age ≥80 yrs, body weight ≤60 kg, or serum  
creatinine ≥1.5 mg/dL (133 μmol/L); INR = international normalized ratio; R = randomization 
Granger CB et al. N Engl J Med 2011;365:981–92 

N=18 201; double-blind 
39 countries, 1034 sites 

AF with ≥1 risk factor for stroke 

Apixaban 5 mg BID 
(2.5 mg BID in selected patients*) 

Warfarin  
INR target 2.0–3.0  

Primary outcomes: any stroke or systemic embolism and major bleeding 

Secondary outcomes: death from any cause and a composite of major 
bleeding and clinically relevant non-major bleeding 

R 

Presenter
Presentation Notes
ARISTOTLE compared apixaban 5 mg BID with warfarin for the prevention of stroke and systemic embolism in 18 201 patients with atrial fibrillation.
A reduced dose of apixaban (2.5 mg BID) was used in selected patients and both doses of apixaban were combined for the statistical analysis of the data.
ARISTOTLE employed a double-blind, double-dummy design.
The statistical design of ARISTOTLE allowed for testing of superiority if �non-inferiority was established.

Additional information
Risk factors for stroke included age ≥75 years, prior stroke, transient ischaemic attack, or systemic embolism, heart failure, or left ventricular ejection fraction ≤40%, diabetes mellitus, or hypertension.


Granger CB et al. N Engl J Med 2011;365:981–92



 
Primary Outcome: Stroke (Ischemic Or Hemorrhagic) Or 
Systemic Embolism  

30 



Miller et al, AJC 2012 

all-cause stroke and systemic embolism 

ischemic and unspecified stroke 

hemorrhagic stroke 

all-cause stroke and systemic embolism 

ischemic and unspecified stroke 

hemorrhagic stroke 

Presenter
Presentation Notes
Forest plot for (A) all-cause stroke and systemic embolism, (B) ischemic and unspecified stroke, and (C) hemorrhagic stroke, new oral anticoagulants
(NOA) versus warfarin in patients with AF.



Miller et al, AJC 2012 

intracranial bleeding 

gastrointestinal bleeding 

major bleeding 

intracranial bleeding 

gastrointestinal bleeding 

Presenter
Presentation Notes
Forest plot for (A) major bleeding, (B) intracranial bleeding, and (C) gastrointestinal bleeding, new oral anticoagulants (NOA) versus warfarin in
patients with AF



 
New OAC vs. warfarin in moderate CKD 
(eCrCl <50 ml/min)  



 
New OAC vs. warfarin in moderate CKD (eCrCl <50 
ml/min)  



 
Choice of NOAC 

 
Dabigatran  

•Particularly effective for ischemic stroke (150mg bid).  
•Seems safe in clinical care.  
•Most sensitive to renal insufficiency.  
•Dyspepsia; higher extracranial bleed risk in elderly 
   Rivaroxaban  
•Once daily.  
•Effective in the highest risk patients.  
•DVT/PE Rx indication.  
•Risk on discontinuation   
Apixaban  
•Most impressive trial results, esp. very good bleed results.  
•Risk on discontinuation  



Assessing stroke risk 
CHA2DS2-VASc criteria Score 

CHF/LV dysfunction 1 

Hypertension 1 

Age ≥75 yrs 2 

Diabetes mellitus 1 

Stroke/TIA/TE 2 

Vascular disease 1 

Age 65–74 yrs 1 

Sex category (i.e. female gender) 1 
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CHADS2 criteria Score 

CHF 1 

Hypertension 1 

Age ≥75 yrs 1 

Diabetes mellitus 1 

Stroke/TIA 2 

CHADS2 
total score 

Risk of stroke (%/year) 
(95% CI)* 

0  1.9 (1.2–3.0) 

1  2.8 (2.0–3.8) 

2  4.0 (3.1–5.1) 

3  5.9 (4.6–7.3) 

4  8.5 (6.3–11.1) 

5  12.5 (8.2–17.5) 

6          18.2 (10.5–27.4) 

Presenter
Presentation Notes
The CHADS2 score has been criticized for being too simplistic and for predominately classifying patients as at intermediate risk of stroke.1
The CHA2DS2-VASc score was developed to more accurately predict patients’ stroke risk by taking additional stroke risk factors into account.1 
The CHA2DS2-VASc score has since been validated in multiple cohorts.2
The accumulated evidence shows that CHA2DS2-VASc is better at identifying ‘truly low-risk’ patients with AF and is as good as, and possibly better than, scores such as CHADS2 in identifying patients who develop stroke and thromboembolism.2

Lip G et al. Chest 2010;137:263-72
Camm AJ et al. Eur Heart J 2012;33:2719–47



Assessing stroke risk: CHA2DS2-VASc  
CHA2DS2-VASc criteria Score 

CHF/LV dysfunction 1 

Hypertension 1 

Age ≥75 yrs 2 

Diabetes mellitus 1 

Stroke/TIA/TE 2 

Vascular disease 1 

Age 65–74 yrs 1 

Sex category (i.e. female gender) 1 

Lip G et al. Chest 2010;137:263-72; Lip G et al. Stroke 2010;41:2731–8;  
Camm J et al. Eur Heart J 2010; 31:2369–429; Hart RG et al. Ann Intern Med 2007;146:857–67 
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Total 
score 

Patients 
(n=7329) 

Adjusted 
stroke rate 
(%/year)* 

0 1 0.0 

1 422 1.3 

2 1230 2.2 

3 1730 3.2 

4 1718 4.0 

5 1159 6.7 

6 679 9.8 

7 294 9.6 

8 82 6.7 

9 14 15.2 

Presenter
Presentation Notes
The CHADS2 score has been criticized for being too simplistic and for predominately classifying patients as at intermediate risk of stroke.1
The CHA2DS2-VASc score was developed to more accurately predict patients’ stroke risk by taking additional stroke risk factors into account.1 
The CHA2DS2-VASc score has since been validated in multiple cohorts.2
The accumulated evidence shows that CHA2DS2-VASc is better at identifying ‘truly low-risk’ patients with AF and is as good as, and possibly better than, scores such as CHADS2 in identifying patients who develop stroke and thromboembolism.2

Lip G et al. Chest 2010;137:263-72
Camm AJ et al. Eur Heart J 2012;33:2719–47



Assessing bleeding risk: HAS-BLED 
HAS-BLED risk criteria Score 

Hypertension 1 

Abnormal renal or liver 
function (1 point each) 

1 or 2 

Stroke 1 

Bleeding  1 

Labile INRs 1 

Elderly (e.g. age >65 yrs) 1 

Drugs or alcohol 
(1 point each) 

1 or 2 

*P value for trend = 0.007; INR = international normalized ratio 
Pisters R et al. Chest 2010;138:1093–100; ESC guidelines: Camm J et al. Eur Heart J 2010;31:2369–429 
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Presenter
Presentation Notes
A number of bleeding risk scoring systems have been developed for use in patients with atrial fibrillation including HAS-BLED, HEMORR2AGES and ATRIA.
The HAS-BLED score has been validated in several independent cohorts and has recently been included in the updated ESC guidelines as a formal bleeding risk assessment tool for all patients with atrial fibrillation.

Camm AJ et al. Eur Heart J 2012;33:2719–47






ESC 2012 focused update: antithrombotic therapy 
general recommendations (1) 

Camm AJ et al. Eur Heart J 2012;33:2719–47 
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Recommendation Class Level 

Antithrombotic therapy to prevent thromboembolism is recommended 
for all patients with AF, except those (both male and female) who are at 
low risk (aged <65 years and lone AF), or with contraindications 

I A 

Choice of antithrombotic therapy should be based upon the absolute 
risks of stroke/thromboembolism and bleeding and the net clinical 
benefit for a given patient 

I A 

CHA2DS2-VASc score is recommended as a means of assessing stroke 
risk in nonvalvular AF 

I A 

In patients with a CHA2DS2-VASc score of 0 (i.e. aged <65 years with 
lone AF) who are at low risk, with none of the risk factors, no 
antithrombotic therapy is recommended 

I B 

Presenter
Presentation Notes
The ESC released a focused update to their 2010 guidelines for the management of atrial fibrillation to reflect the approval of dabigatran and the publication of the ROCKET AF, AVERROES and ARISTOTLE studies.
The update recommends a practice shift towards identification of ‘truly low risk’ patients who do not require antithrombotic therapy rather than focusing on identification of high-risk patients.
CHA2DS2-VAsc score is recommended for assessing stroke risk.
0 (low risk) = no antithrombotic therapy recommended.

Camm AJ et al. Eur Heart J 2012;33:2719–47




ESC 2012 focused update: antithrombotic therapy 
general recommendations (2) 

*Pending approval; INR = international normalized ratio; OAC = oral anticoagulation; VKA = vitamin K antagonist  
Camm AJ et al. Eur Heart J 2012;33:2719–47 

41 

Recommendation Class Level 

In patients with CHA2DS2-VASc score ≥2, OAC therapy with: 
• a dose-adjusted VKA (INR 2–3); or 
• a direct thrombin inhibitor (dabigatran etexilate); or 
• an oral Factor Xa inhibitor (e.g. rivaroxaban, apixaban*) 
… is recommended unless contraindicated  

I A 

In patients with CHA2DS2-VASc score 1, OAC therapy with: 
• a dose-adjusted VKA (INR 2–3); or 
• a direct thrombin inhibitor (dabigatran); or 
• an oral Factor Xa inhibitor (e.g. rivaroxaban, apixaban*) 
… should be considered, based upon an assessment of the risk  
of bleeding complications and patient preferences 

IIa A 

Presenter
Presentation Notes
In patients with a CHA2DS2-VAsc score ≥2, OAC with a VKA, dabigatran, or oral direct factor Xa inhibitor is recommended.
In patients with a CHA2DS2-VAsc score of 1, OAC with a VKA, dabigatran, or oral direct factor Xa inhibitor should be considered.

Camm AJ et al. Eur Heart J 2012;33:2719–47




ESC 2012 focused update:  
NOACs in patients with renal impairment  

CrCl = creatinine clearance; NOAC = novel oral anticoagulant 
Camm AJ et al. Eur Heart J 2012;33:2719–47 
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Recommendation Class Level 

Baseline and subsequent regular assessment of renal function (by CrCl) 
is recommended in patients following initiation of any NOAC, which 
should be done annually but more frequently in those with moderate 
renal impairment where CrCl should be assessed 2–3 times per year 

IIa A 

NOACs (dabigatran, rivaroxaban, and apixaban) are not recommended 
in patients with severe renal impairment (CrCl <30 mL/min) 

III A 

Presenter
Presentation Notes
All of the NOACs have a degree of renal excretion, therefore, assessment of renal function (by CrCl) is recommended at initiation of therapy with any NOAC.
All of the NOACs are not recommended in patients with severe renal impairment.

Camm AJ et al. Eur Heart J 2012;33:2719–47
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2012 ACCP guidelines for antithrombotic  
therapy in patients with AF (I) 

Patient features Recommended antithrombotic therapy 

Low risk of stroke 
(e.g. CHADS2 = 0) 

None (rather than antithrombotic therapy) 

Intermediate risk of stroke 
(e.g. CHADS2 = 1) 

Oral anticoagulation (rather than no therapy, Aspirin,  
or Aspirin + clopidogrel)) 
 Dabigatran 150 mg BID  

(rather than dose-adjusted VKA*) 

High risk of stroke 
(e.g. CHADS2 = 2) 

Oral anticoagulation (rather than no therapy, Aspirin,  
or Aspirin + clopidogrel) 
 Dabigatran 150 mg BID  

(rather than dose-adjusted VKA*) 

Previous stroke/TIA Oral anticoagulation (rather than no therapy, Aspirin,  
or Aspirin + clopidogrel) 
 Dabigatran 150 mg BID  

(rather than dose-adjusted VKA*) 
BID = twice daily; TIA = transient ischaemic attack;  
VKA = vitamin K antagonist  *Target range for international normalized ratio: 2.0–3.0 
You JY et al. Chest 2012;141;e531S–e575S 





2012 CCS guidelines: 
antithrombotic therapy in AF 

†ASA is a reasonable alternative for some patients based on individual risk−benefit considerations 
ASA = acetylsalicylic acid; CCS = Canadian Cardiovascular Society; OAC = oral anticoagulation  
CCS guidelines: Skanes AC et al. Can J Cardiol 2012;28:125–36 
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Risk category CHADS2 score Recommended therapy 

Low risk  0 No additional risk factors for stroke: None 

Female gender or vascular disease: ASA 

Female gender & vascular disease: OAC*†  

Age ≥65 yrs: OAC*†  

Intermediate risk 1 OAC*† 

High risk ≥2 OAC* 

*When OAC therapy is indicated, most patients should receive dabigatran, rivaroxaban, or 
apixaban in preference to warfarin 

Presenter
Presentation Notes
The 2012 Canadian guidelines use the CHADS2 score to stratify patients.
As with the ACCP guidelines, aspects of the CHA2DS2-VASc score (female gender and vascular disease) have been incorporated into the guidelines to further stratify patients.
As with the 2012 ESC focused update, the Canadian guidelines recommend the use of novel oral agents (dabigatran, rivaroxaban, or apixaban) in preference to warfarin in patients requiring oral anticoagulation.

CCS guidelines: Skanes AC et al. Can J Cardiol 2012;28:125–36




Uncertain areas with New OAC 

 
 No validated tests to measure anticoagulation effect  
 No established therapeutic range  
 No confirmation of adherence  
 No antidotes  
 No information about long-term adverse events  
 Balancing cost against efficacy  
 Lack of head-to-head studies comparing new agents  
 Limited experience with cardioversion/ablation  



 
Other Gaps  
 
 Lack of data in pregnant/lactating women, children, 

African Americans.  
 •No studies after cardiac surgery.  
 •No information about prosthetic heart valves.  
 •What to do when an AF patient has ACS, DVT or joint 

replacement.  
 •What is the specific risk/benefit in old/fragile patients.  

 



 
How can levels be measured?  



 
Reversal of new oral anticoagulants  



Camm et al, EHJ 2012 



Switching anticoagulant therapy to 
dabigatran 

Discontinue VKA 
Start dabigatran when INR <2.0 

INR = international normalized ratio; IV = intravenous; VKA = vitamin K antagonist  
Pradaxa®: EU SmPC, 2012 

52 Disclaimer: Dabigatran etexilate is now approved for clinical use in stroke prevention in atrial fibrillation in certain countries.  
Please check local prescribing information for further details 
 

Dabigatran 

Parenteral anticoagulant 

VKA 

Dabigatran 

Scheduled dosing: 
Start dabigatran 0–2 hours before time of next parenteral dose 

Continuous infusion (e.g. IV unfractionated heparin): 
Start dabigatran at time of discontinuation 

Presenter
Presentation Notes
Switching to dabigatran from either oral or parenteral anticoagulants is straightforward 
VKAs have a slow offset of action, and dabigatran should not be started until the INR has declined to <2 (to avoid the risk of over-anticoagulation)
Rapidly acting parenteral anticoagulants, such as heparin, are used for the prevention and initial treatment of thromboembolism and during revascularization procedures. If long-term anticoagulation is required, patients are then switched to an oral agent
For patients switching to dabigatran, the timing of the initial dose depends on whether the parenteral anticoagulant is being administered by scheduled dose or by continuous infusion

Pradaxa®: EU SmPC, 2012




Summary 

 Recent guidelines recommend use of CHA2DS2-VASc  
to stratify patients by stroke risk 

 OAC now recommended for all except ‘truly low-risk’ patients 
(CHA2DS2-VASc = 0) 

 Role of ASA for stroke prevention has diminished 

 ESC now recommends that use of ASA should be limited to 
patients who refuse any form of OAC 

 Where oral anticoagulation is indicated, NOACs,  
such as dabigatran, are recommended in preference  
to dose-adjusted VKA therapy 
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   It is an exciting period for the treatment of 
thrombosis since a new era in 

anticoagulation therapy  
has already  begun 
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