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Focus on two main intertwined issuesFocus on two main intertwined issues

Stratification of thromboembolic 
risk

Therapeutic decisionsTherapeutic decisions



Stratification of thromboembolic risk – well 
established facts

Stroke risk factors in AF
 Prior stroke/TIA/thrombo-embolism Prior stroke/TIA/thrombo-embolism
 Age 
 Hypertension Hypertension
 Diabetes
 Structural heart disease (the presence of moderate Structural heart disease (the presence of moderate 

to severe LV systolic dysfunction on 2-D is the only 
independent echocardiographic risk factor for strokeindependent echocardiographic risk factor for stroke 
on multivariable analysis). 

H h M & Li GY Th b H t 2008 99 295 304Hughes M & Lip GY. Thromb Haemost 2008;99:295–304.
Stroke in AF working group. Neurology 2007;69:546–554



Stratification of thromboembolic risk – moreStratification of thromboembolic risk more 
recent evidence (ii)

 Paroxysmal AF should be regarded as having a stroke 
risk similar to persistent or permanent AF

 Patients aged <60 years, with ‘lone AF’, i.e. no clinical 
history or echocardiographic evidence of cardiovascular 
disease, carry a very low cumulative stroke risk, 
estimated to be 1.3% over 15 years
Th b bilit f t k i ti t ith l AF The probability of stroke in young patients with lone AF 
appears to increase with advancing age or development 
of hypertension emphasizing the importance of re-of hypertension, emphasizing the importance of re
assessment of risk factors for stroke over time

H h M & Li GY Th b H t 2008 99 295 304Hughes M & Lip GY. Thromb Haemost 2008;99:295–304.
Stroke in AF working group. Neurology 2007;69:546–554



Caveats, inconsistencies, and areas for 
further research now clearly outlinedfurther research now clearly outlined

 Age is not a dichotomic risk factor, but a continuous one
H t i h b i bl d fi d i i t i l Hypertension has been variably defined in various trials, 
with various threshold and/or the use of anti-hypertensive 
drugs - It may be that well-controlled hypertension is nodrugs - It may be that well-controlled hypertension is no 
longer a risk factor

 While altered LV function is certainly a risk factor, a While altered LV function is certainly a risk factor, a 
purely clinical diagnosis of heart failure is not

 The prognostic implications of heart failure with p g p
preserved LV ejection fraction is less defined

 Atherosclerotic vascular disease may contribute to 
thromboembolic risk (e.g. previous MI, complex aortic 
plaques on TOE…), but is the increased risk of stroke 
d e to thromboembolism or to atherothrombosis?due to thromboembolism or to atherothrombosis?



AF and strokeAF and stroke

Gersh et al, 1995



From the assessment of thromboembolic 
risk factors to risk stratification



Adapted from Gage BF p g
et al. JAMA  2001; 
285:2864–2870.



Problems with the CHADS scoreProblems with the CHADS2 score

 Moderate c-statistics (0.58) in the whole cohort to 
di t t k ( b t th 11 th i kpredict stroke (…but no worse than 11 other risk 

stratification schemes compared by the Stroke in AF 
Working Group)Working Group)

 Most subjects categorized as “moderate” risk 
(score=1)(score=1)

 These subjects overall still appear to derive benefit 
from oral anticoagulants vs aspirinfrom oral anticoagulants vs aspirin



Stroke. 2008;39:000-000



Problems with the CHADS scoreProblems with the CHADS2 score
 Moderate c-statistics (0.58) in the whole cohort to 

predict stroke (…but no worse than 11 other risk 
stratification schemes compared by the Stroke in AF 
W ki G )Working Group)

 Most subjects categorized as “moderate” risk 
( 1)(score=1)

 These subjects overall still appear to derive benefit 
f l ti l t i ifrom oral anticoagulants vs aspirin

 Also, the CHADS2 score does not include many 
f ‘ f ’stroke risk factors, and other ‘stroke risk modifiers’ 

need to be considered in a comprehensive stroke 
risk assessmentrisk assessment







Lip GY et alLip GY. et al, 
Stroke 2010



Therefore (Recommendations)





Therefore (Recommendations)

“In all cases where 
OAC is considered, a 
discussion of the pros
and cons with the 
patient, and an 
evaluation of the risk of 
bleeding
complications, ability to 

fsafely sustain adjusted 
chronic anticoagulation,
and patient preferences 
i ”is necessary”.



Bleeding Risk considerationsBleeding Risk - considerations

 Despite anticoagulation of more elderly patients with Despite anticoagulation of more elderly patients with 
AF, rates of intracerebral haemorrhage are 
considerably lower than in the past, typically considerably lower than in the past, typically 
between 0.1 and 0.6% in contemporary reports. This 
may reflect lower anticoagulation intensity, more y g y
careful dose regulation, or better control of 
hypertension.

 Intracranial bleeding increases with INR values 
>3.5–4.0, and there is no increment in bleeding risk 
with INR values between 2.0 and 3.0 compared with 
lower INR levels.



Bleeding Risk considerations (ii)Bleeding Risk – considerations (ii)

 It is reasonable to assume that the major bleeding 
risk with aspirin is similar to that with VKA especiallyrisk with aspirin is similar to that with VKA, especially 
in elderly individuals* 

 The fear of falls may be overstated as a patient may The fear of falls may be overstated, as a patient may 
need to fall 300 times per year for the risk of 
intracranial haemorrhage to outweigh the benefit ofintracranial haemorrhage to outweigh the benefit of 
OAC in stroke prevention

Mant J, et al. (BAFTA Study). Lancet 2007;370:493–503.



Pisters R, et al. 
Chest 2010; March 18 
[Epub ahead of print].

“a score of ≥3 
indicates ‘high risk’, 
and some caution 
and regular review of 
the patient is needed 
f ll i thfollowing the 
initiation of 
antithrombotic 
therapy ”therapy…”



ThereforeTherefore

Strong emphasis on preferring g p p g
OAC over aspirin whenever 
possible
Oth tith b ti t ?Other antithrombotic agents?
 and which OAC?…and which OAC?



Other antithrombotic therapiesp

 Based on ACTIVE A, “aspirin plus clopidogrel therapy 
ld h b id d i t i hcould perhaps be considered as an interim measure where 

VKA therapy is unsuitable, but not as an alternative to VKA 
in patients at high bleeding risk”in patients at high bleeding risk

 …indobufen, triflusal: “more data are required”
 Combinations of VKA (INR 2 0 3 0) with antiplatelet Combinations of VKA (INR 2.0–3.0) with antiplatelet 

therapy has been studied, but no beneficial effect on 
ischaemic stroke or vascular events was seen, while more ,
bleeding was evident. Thus, in patients with AF who 
sustain an ischaemic stroke despite adjusted dose VKA 
(INR 2.0–3.0), raising the intensity of anticoagulation to a 
higher INR range of 3.0–3.5 may be considered, rather 
than adding an antiplatelet agent given that anthan adding an antiplatelet agent, given that an 
appreciable risk in major bleeding only starts at INRs >3.5



The good old Vitamin K antagonists (VKAs) – until now 
the gold standard for antithrombotic therapy in AFthe gold standard for antithrombotic therapy in AF

De Caterina R. et al., EHJ 2007



Vitamin K angatonists
Tissue factor pathway inhibitors:

TF/FVIIa
FIXFX

Tissue factor pathway inhibitors:
rTFPI
NAPc2
rFVIIai (ASIS)
TF MoAb, tifagosin

FIXa
FVIIIa

Vitamin K antagonists
FIXa inhibitors: TTP 889 

Protein C pathway activators:
FXa

FVa

Protein C pathway activators:
APC, drotrecogin, sTM

FXa inhibitors: Vitamin K antagonists +
I di t UFH LMWH f d i id i

thrombinplatelet
activation protein C activation

Indirect: UFH, LMWH, fondaparinux, idraparinux
Direct: oral (xabans): razaxaban, rivaroxaban, 

apixaban, DU 176-b, LY 5157117, 
YM 150

fibrinogen fibrin

activation

inflammation

protein C activation
anticoagulation

anti-fibrinolysis
thrombin inhibitors: Vitamin K antagonists +
Indirect: UFH, LMWHfibrinogen fibrin
Direct:   parenteral: melagatran, argatroban, 

hirudins         
oral: ximelagatran, dabigatran exetilate

26 R De Caterina

De Caterina et al. ESC WG 18 Task Force on Anticoagulants in 
Heart Disease – EHJ 2007; 28: 880-913

26 R. De Caterina



Stroke or systemic embolism (SSE)

Noninferiority
p-value

Superiority
p-value

Dabigatran 110 mg 
vs. warfarin

p value

<0.001

p value

0.34

Dabigatran 150 mg 
vs. warfarin <0.001 <0.001.4
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Connolly SJ., et al. NEJM published online on Aug 30th 2009. 
DOI 10.1056/NEJMoa0905561

Dabigatran etexilate is in clinical development and not licensed for 
clinical use in stroke prevention for patients with atrial fibrillation



Time to first stroke / SSE
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Dabigatran etexilate is in clinical development and not licensed for 
clinical use in stroke prevention for patients with atrial fibrillation



Hemorrhagic stroke

RR 0.26 (95% CI: 0.14–0.49)

RR 0.31 (95% CI: 0.17–0.56)
p<0.001 (sup)
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Connolly SJ., et al. NEJM published online on Aug 30th 2009. 
DOI 10.1056/NEJMoa0905561

Dabigatran etexilate is in clinical development and not licensed for 
clinical use in stroke prevention for patients with atrial fibrillation
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Vascular mortality

3.00 RR 0 85 (95% CI: 0 72–0 99)

RR 0.90 (95% CI: 0.77–1.06)
p=0.21 (sup)

3.00 RR 0.85 (95% CI: 0.72–0.99)
p=0.04 (sup)
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DOI 10.1056/NEJMoa0905561

Dabigatran etexilate is in clinical development and not licensed for 
clinical use in stroke prevention for patients with atrial fibrillation
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RE-LY® in perspective
Meta-analysis of ischaemic stroke 

or systemic embolism

W vs placebo

Category

W vs W low dose

SW vs ASA

W vs ASA + clopidogrel

W vs ximelagatran

W vs dabigatran 150W vs dabigatran 150

0 0.3 0.6 0.9 1.2 1.5 1.8 2.0
F f i F h

Camm J.: Oral presentation at ESC on Aug 30th 2009. 
Dabigatran etexilate is in clinical development and not licensed for 

clinical use in stroke prevention for patients with atrial fibrillation

Favours warfarin Favours other treatment



Major bleeding rates

RR 0.93 (95% CI: 0.81–1.07)
3.50
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Connolly SJ., et al. NEJM published online on Aug 30th 2009. 
DOI 10.1056/NEJMoa0905561

Dabigatran etexilate is in clinical development and not licensed for 
clinical use in stroke prevention for patients with atrial fibrillation
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Total bleeding rates

25.00

RR 0.78 (95% CI: 0.74–0.83)
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Dabigatran etexilate is in clinical development and not licensed for 
clinical use in stroke prevention for patients with atrial fibrillation
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Life threatening bleeding

2.00 RR 0.81 (95% CI: 0.66–0.99)

RR 0.68 (95% CI: 0.55–0.83)
p<0.001 (sup)
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Dabigatran etexilate is in clinical development and not licensed for 
clinical use in stroke prevention for patients with atrial fibrillation
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Intra-cranial bleeding rates
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RR 0.40 (95% CI: 0.27–0.60)
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Dabigatran etexilate is in clinical development and not licensed for 
clinical use in stroke prevention for patients with atrial fibrillation









A focused update of these Guidelines is 
planned as soon as important newplanned as soon as important new 

therapeutic options will be made available to 
patients by European regulatory agencies



Thank you!y




