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Does it matter for therapy ?
J.Y. Le Heuzey



MECHANISMS OF STROKES IN ATRIAL 

FIBRILLATION PATIENTS

J.Y. Le Heuzey

The detection of an atrial fibrillation in a patient 

referred for a stroke does not imply that atrial 

fibrillation is the cause of the stroke

- Atrial fibrillation may be the consequence of stroke (1 to 2% ?)

- Imaging can detect a cerebral hemorrhage

- Another possible cause of cerebral ischemia is present in near

25% of cases : Carotid stenosis 10%                                       

Aortic atheroma 15%                               

Hypertension 50%                                   

Lacunar infarction 10%

Adapted from MAS J.L.



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;155:913ï20 

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.



Relative Risk Reduction 

of Stroke in Atrial Fibrillation 

ASA Compared with Placebo                     

and Warfarine compared with ASA

Hart et al. Ann. Intern. Med. 1999; 131: 492-501
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RR 0.40

(95% CI: 0.27ï0.60)

p<0.001 (Sup) 

RR 0.31

(95% CI: 0.20ï0.47)

p<0.001 (Sup) 

RR, relative risk; RRR, relative risk reduction; CI, confidence interval; Sup, superior
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Figure 1: Types of Vitamin K antagonists  

Figure 2: Sites of INR management 
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Figure 3: Time in therapeutic range 
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INTRODUCTION/RATIONALE 
Å The profile of atrial fibrillation (AF) patients in Western Europe is well known, but few comparative data 

concerning management decisions in different parts of Europe are available. 

Å Different country specific practices exist with regard to the use of other Vitamin K antagonists (VKA) than 

warfarin. 

Å Also the sites where INR measurements are performed, vary across Europe. 

Å The PREFER in AF registry allows a comparison of the quality of INR control, using different types of 

VKAs as well as different sites of INR management. 

 

METHODS 
Design 
Å The PREFER in AF is a multi-national, multi-centre, prospective observational disease registry with the 

aim to gain detailed insight on the characteristics and management of AF patients with focus on 

prevention of thromboembolic events. 

Å The registry consists of one baseline visit and one follow-up visit after one year. 

Å Patients (pts) were enrolled from January 2012 to January 2013 and baseline data were collected in 

seven representative European countries: Austria, France, Germany, Italy, Spain, Switzerland, United 

Kingdom (UK). 

Å For regional comparisons, Austria, Switzerland, and Germany were combined into one pre-specified 

region. 

Patients 
Å Pts were included if they were at least 18 years of age, gave written informed consent for participation in 

the registry, and had a history of AF documented by electrocardiography or by an implanted pacemaker 

or defibrillator within the preceding 12 months. 

Å No explicit exclusion criteria were defined to avoid biased selection of pts and achieve a cohort close to 

ñreal-lifeò. 

Statistical analysis 
Å Binary, categorical, and ordinal parameters were summarized by means of absolute and percentage 

numbers within the various categories. 

Å Numerical data were summarized by means of standard statistics. 

 

  Total France Germany Italy Spain UK 

  (N=7243) (N=1532) (N=1771) (N=1888) (N=858) (N=1194) 

Age [years] (mean) 71.5 72.9 71.9 70.9 70.5 70.7 

Male (%) 60.1 59.3 63.0 57.0 56.0 64.5 

Height [cm] (mean) 169.2 169.1 171.7 167.3 165.5 171.5 

Weight [kg] (mean) 80.3 78.3 84.0 76.2 76.9 86.5 

Body Mass Index [kg/m2] (mean) 27.9 27.3 28.4 27.2 28.1 29.3 

Table 1: Demographic data 

  Total France Germany Italy Spain UK 

  (N=7243) (N=1532) (N=1771) (N=1888) (N=858) (N=1194) 

Hypertension (%) 72.0 63.8 81.9 75.3 72.7 62.1 

Diabetes mellitus (%) 22.4 16.8 31.2 19.2 26.4 18.8 

Obesity (%) 27.5 24.8 30.8 21.9 25.7 36.0 

Coronary artery disease (%) 23.4 18.2 29.6 20.6 21.6 26.6 

Prior stroke (%) 8.4 8.9 10.7 6.5 7.7 8.0 

Heart failure (%) 21.3 18.2 28.4 19.4 24.4 15.4 

CHA2DS2-VASc score (mean) 3.4 3.3 3.7 3.3 3.3 3.2 

HAS-BLED score (mean) 2.0 1.9 2.1 2.1 2.0 2.0 

Table 2: Risk factors 

  Total France Germany Italy Spain UK 

  (N=7243) (N=1532) (N=1771) (N=1888) (N=858) (N=1194) 

Pts with rhythm control * (%) 50.7 60.7 44.1 59.2 41.8 39.5 

Pts with adequate heart rate control 

(HR 60-100), % 
78.6 79.4 81.4 78.7 79.5 72.6 

Pts with acceptable heart rate control 

(HR 50-59 or 101-110), %  
14.3 14.9 12.2 13.8 15.5 16.5 

Pts without adequate heart rate control 

(HR<50 or >110), % 
7.1 5.7 6.4 7.5 5.1 11.0 

Antiplatelet agents (AP), % 22.1 16.9 17.2 27.0 18.7 30.7 

Vitamin K antagonists (VKA), % 78.0 86.0 79.1 71.4 80.0 75.1 

Combination therapy (VKA + AP), % 9.9 10.1 7.7 8.8 10.3 14.7 

Novel oral anticoagulants, % 6.1 6.0 11.6 0.3 11.2 3.7 

No antithrombotic therapy, % 6.5 4.1 5.0 10.4 5.7 6.5 

* Rhythm control defined as patients with cardioversion, ablation or antiarrhythmic drugs 

Table 3: Rate vs rhythm control and anticoagulation 

CONCLUSIONS 
Å Despite a relative homogeneity of AF profiles, the anticoagulation management remains different 

throughout these countries, mainly concerning the type of Vitamin K antagonists prescribed and the 

mode of INR surveillance. 

Å However this does not seem to affect the quality of anticoagulation, as estimated by three INRs at 

enrolment. 
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RESULTS 
Patient population 
Å The PREFER in AF registry enrolled 7243 pts. The mean age was 71.5 years, varying from 70.5 (Spain) 

to 72.9 years (France). (Table 1) 

Å 72.0 % of pts had hypertension (from 62.1 % in UK to 81.9% in Germany), 22.4 % had diabetes (from 

16.8 % in France to 31.2% in Germany). 

Å Obesity (BMI > 30 mg/kg) was observed in 27.5 % (from 21.9 % in Italy to 36.0 % in UK), and 23.4 % 

had coronary artery disease (from 18.2 % in France to 29.6 % in Germany). 

Å A previous ischemic stroke was observed in 8.4 % (from 6.5 % in Italy to 10.7 % in Germany), heart 

failure in 21.3 % (from 15.4 % in UK to 28.4% in Germany). 

Å The mean CHA2DS2-VASc score was 3.4 (from 3.2 in UK to 3.7 in Germany) and the mean HAS-BLED 

score was 2.0 (from 1.9 in France to 2.1 in Germany and Italy). (Table 2) 

Therapeutic management 
Å A rhythm control strategy was chosen in 50.7% (from 39.5 % in UK to 60.7 % in France) whereas 78.6 

% of patients were adequately rate-controlled (from 72.6 % in UK to 81.4 % in Germany). 

Å Despite this overall homogeneity, the anticoagulation management showed important discrepancies: the 

proportion of patients receiving Vitamin K antagonists was 86.0 % in France, 80.0 % in Spain, 79.1 % in 

Germany, 75.1 % in UK and 71.4% in Italy. (Table 3) 

Å The type of Vitamin K antagonists was very different: the most frequently prescribed VKA was warfarin 

in UK and Italy (74.9 % and 62.0 %, respectively); phenprocoumon in Germany (74.1 %), 

acenocoumarol in Spain (67.3 %) and fluindione in France (61.8 %). (Figure 1) 

 

Å The sites of INR measurements varied considerably: In France INR measurements were predominantly 

done at biology labs (93.1 %), whereas in Germany the majority of tests was conducted at the physicianôs 

office (83.2 %). 

Å Anticoagulation centres were the most frequently used sites for INR measurements in Italy (44.2 %), 

Spain (32.8 %) and UK (29.1 %). (Figure 2) 

Å The time in therapeutic range, estimated from the last three INR values prior to enrolment, was 

comparable in these different countries. 

Å Patients with adequate INR control, defined as 2 or 3 INR values in range, was seen in 72.1 % of cases 

(from 63.8 % in Spain to 79.2 % in Germany), but was overestimated by the physicians in almost all 

countries: unstable/high INRs according to physicianôs judgment were reported only in 18.3 % of patients 

(from 9.8 % in Germany to 29.8 % in Spain). (Figure 3) 

LE HEUZEY J.Y. et al. 

Thrombosis and 

Haemostasis 2014; 

111 : 833 - 41
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Figure 2: Sites of INR management 
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INTRODUCTION/RATIONALE 
Å The profile of atrial fibrillation (AF) patients in Western Europe is well known, but few comparative data 

concerning management decisions in different parts of Europe are available. 

Å Different country specific practices exist with regard to the use of other Vitamin K antagonists (VKA) than 

warfarin. 

Å Also the sites where INR measurements are performed, vary across Europe. 

Å The PREFER in AF registry allows a comparison of the quality of INR control, using different types of 

VKAs as well as different sites of INR management. 

 

METHODS 
Design 
Å The PREFER in AF is a multi-national, multi-centre, prospective observational disease registry with the 

aim to gain detailed insight on the characteristics and management of AF patients with focus on 

prevention of thromboembolic events. 

Å The registry consists of one baseline visit and one follow-up visit after one year. 

Å Patients (pts) were enrolled from January 2012 to January 2013 and baseline data were collected in 

seven representative European countries: Austria, France, Germany, Italy, Spain, Switzerland, United 

Kingdom (UK). 

Å For regional comparisons, Austria, Switzerland, and Germany were combined into one pre-specified 

region. 

Patients 
Å Pts were included if they were at least 18 years of age, gave written informed consent for participation in 

the registry, and had a history of AF documented by electrocardiography or by an implanted pacemaker 

or defibrillator within the preceding 12 months. 

Å No explicit exclusion criteria were defined to avoid biased selection of pts and achieve a cohort close to 

ñreal-lifeò. 

Statistical analysis 
Å Binary, categorical, and ordinal parameters were summarized by means of absolute and percentage 

numbers within the various categories. 

Å Numerical data were summarized by means of standard statistics. 

 

  Total France Germany Italy Spain UK 

  (N=7243) (N=1532) (N=1771) (N=1888) (N=858) (N=1194) 

Age [years] (mean) 71.5 72.9 71.9 70.9 70.5 70.7 

Male (%) 60.1 59.3 63.0 57.0 56.0 64.5 

Height [cm] (mean) 169.2 169.1 171.7 167.3 165.5 171.5 

Weight [kg] (mean) 80.3 78.3 84.0 76.2 76.9 86.5 

Body Mass Index [kg/m2] (mean) 27.9 27.3 28.4 27.2 28.1 29.3 

Table 1: Demographic data 

  Total France Germany Italy Spain UK 

  (N=7243) (N=1532) (N=1771) (N=1888) (N=858) (N=1194) 

Hypertension (%) 72.0 63.8 81.9 75.3 72.7 62.1 

Diabetes mellitus (%) 22.4 16.8 31.2 19.2 26.4 18.8 

Obesity (%) 27.5 24.8 30.8 21.9 25.7 36.0 

Coronary artery disease (%) 23.4 18.2 29.6 20.6 21.6 26.6 

Prior stroke (%) 8.4 8.9 10.7 6.5 7.7 8.0 

Heart failure (%) 21.3 18.2 28.4 19.4 24.4 15.4 

CHA2DS2-VASc score (mean) 3.4 3.3 3.7 3.3 3.3 3.2 

HAS-BLED score (mean) 2.0 1.9 2.1 2.1 2.0 2.0 

Table 2: Risk factors 

  Total France Germany Italy Spain UK 

  (N=7243) (N=1532) (N=1771) (N=1888) (N=858) (N=1194) 

Pts with rhythm control * (%) 50.7 60.7 44.1 59.2 41.8 39.5 

Pts with adequate heart rate control 

(HR 60-100), % 
78.6 79.4 81.4 78.7 79.5 72.6 

Pts with acceptable heart rate control 

(HR 50-59 or 101-110), %  
14.3 14.9 12.2 13.8 15.5 16.5 

Pts without adequate heart rate control 

(HR<50 or >110), % 
7.1 5.7 6.4 7.5 5.1 11.0 

Antiplatelet agents (AP), % 22.1 16.9 17.2 27.0 18.7 30.7 

Vitamin K antagonists (VKA), % 78.0 86.0 79.1 71.4 80.0 75.1 

Combination therapy (VKA + AP), % 9.9 10.1 7.7 8.8 10.3 14.7 

Novel oral anticoagulants, % 6.1 6.0 11.6 0.3 11.2 3.7 

No antithrombotic therapy, % 6.5 4.1 5.0 10.4 5.7 6.5 

* Rhythm control defined as patients with cardioversion, ablation or antiarrhythmic drugs 

Table 3: Rate vs rhythm control and anticoagulation 

CONCLUSIONS 
Å Despite a relative homogeneity of AF profiles, the anticoagulation management remains different 

throughout these countries, mainly concerning the type of Vitamin K antagonists prescribed and the 

mode of INR surveillance. 

Å However this does not seem to affect the quality of anticoagulation, as estimated by three INRs at 

enrolment. 
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RESULTS 
Patient population 
Å The PREFER in AF registry enrolled 7243 pts. The mean age was 71.5 years, varying from 70.5 (Spain) 

to 72.9 years (France). (Table 1) 

Å 72.0 % of pts had hypertension (from 62.1 % in UK to 81.9% in Germany), 22.4 % had diabetes (from 

16.8 % in France to 31.2% in Germany). 

Å Obesity (BMI > 30 mg/kg) was observed in 27.5 % (from 21.9 % in Italy to 36.0 % in UK), and 23.4 % 

had coronary artery disease (from 18.2 % in France to 29.6 % in Germany). 

Å A previous ischemic stroke was observed in 8.4 % (from 6.5 % in Italy to 10.7 % in Germany), heart 

failure in 21.3 % (from 15.4 % in UK to 28.4% in Germany). 

Å The mean CHA2DS2-VASc score was 3.4 (from 3.2 in UK to 3.7 in Germany) and the mean HAS-BLED 

score was 2.0 (from 1.9 in France to 2.1 in Germany and Italy). (Table 2) 

Therapeutic management 
Å A rhythm control strategy was chosen in 50.7% (from 39.5 % in UK to 60.7 % in France) whereas 78.6 

% of patients were adequately rate-controlled (from 72.6 % in UK to 81.4 % in Germany). 

Å Despite this overall homogeneity, the anticoagulation management showed important discrepancies: the 

proportion of patients receiving Vitamin K antagonists was 86.0 % in France, 80.0 % in Spain, 79.1 % in 

Germany, 75.1 % in UK and 71.4% in Italy. (Table 3) 

Å The type of Vitamin K antagonists was very different: the most frequently prescribed VKA was warfarin 

in UK and Italy (74.9 % and 62.0 %, respectively); phenprocoumon in Germany (74.1 %), 

acenocoumarol in Spain (67.3 %) and fluindione in France (61.8 %). (Figure 1) 

 

Å The sites of INR measurements varied considerably: In France INR measurements were predominantly 

done at biology labs (93.1 %), whereas in Germany the majority of tests was conducted at the physicianôs 

office (83.2 %). 

Å Anticoagulation centres were the most frequently used sites for INR measurements in Italy (44.2 %), 

Spain (32.8 %) and UK (29.1 %). (Figure 2) 

Å The time in therapeutic range, estimated from the last three INR values prior to enrolment, was 

comparable in these different countries. 

Å Patients with adequate INR control, defined as 2 or 3 INR values in range, was seen in 72.1 % of cases 

(from 63.8 % in Spain to 79.2 % in Germany), but was overestimated by the physicians in almost all 

countries: unstable/high INRs according to physicianôs judgment were reported only in 18.3 % of patients 

(from 9.8 % in Germany to 29.8 % in Spain). (Figure 3) 



FEAR OF BLEEDING

Bruise Epistaxis

Χ Hematuria

Menorrhagia

RectorrhagiaΧ

Gingivorrhagia



Advantages of Direct Oral Anticoagulants

Å No routine coagulation monitoring

Å Less intracranial hemorrhages in the trials

Å At least as effective as Warfarine

Å Short half lifes

Å Less inter and intraindividual variability of

the effect

Å Simplification or suppression of bridging

Å No major interaction with food

Å Fixed doses and more predictable response



Limitations of Direct Oral Anticoagulants

Å No specific antidote at that time, difficulties in

bleeding management

Å Biological tests difficult to interprete

Å Drug-drug interactions (PgP and CYP)

Å Precaution +++ in patients with moderate renal

failure (elderly), contraindication if more severe

failure (creatinine clearance less than 30 ml/min

with the Cockroft method)

Å Therapeutics schemes to redefine in specific

situations (for example coronary heart disease)

Å Cost ++++++++



NO HEAD TO HEAD COMPARISON

ÅSlightly different populations in the trials: higher

CHADS2 score and more secondary prevention

patients in ROCKET AF

ÅIschaemic stroke reduction only with dabigatran

150 mg BID

ÅIn the trials increase in gastrointestinal bleeding

with dabigatran, rivaroxaban and high-dose

edoxaban, not with apixaban and low-dose

edoxaban

ÅDecrease in total mortality with apixaban and low-

dose edoxaban

Which is the best direct oral anticoagulant?



ÅDiscussion on dabigatran and myocardial infarction

increased risk

ÅLower discontinuation rate with apixaban in

ARISTOTLE and edoxaban in ENGAGE AF

ÅDifferent rates of renal excretion

(dabigatran > edoxaban > rivaroxaban > apixaban)

ÅHigher 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 DOAC to choose

Adapted from Savelieva and Camm. Clin Cardiol 2014;37:32ï47

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 ²3

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]
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[Edoxaban]



Marijon et al. Circulation 2013;128:2192ï2201RE-LY, Randomized Evaluation of Long-term anticoagulant therapY

N %

Causes of death in RE-LY® Total

Total 1371 100.00

Cardiovascular death 842 61.41

Cardiac 512 37.35

Sudden cardiac death 305 22.25

Progressive heart failure 207 15.10

Vascular 139 10.14

Stroke/peripheral embolism 96 7.00

Haemorrhage 39 2.84

Pulmonary embolism 4 0.29

Others/unknown 191 13.93

Noncardiovascular death 491 35.81

Undetermined death 38 2.77

Causes of death in the RE-LY® trial ïdescriptive data



Independent significant predictors 

for vascular mortalities HR 95% CI p value

Stroke-related death 

Nonfatal major bleeding 

during follow-up 

4.35 2.58ï7.34 < 0.0001

Prior stroke 2.37 1.50ï3.76 0.0002

Heart failure 2.30 1.44ï3.66 0.0005

Age > 71 years 2.04 1.19ï3.50 0.0097

No proton-pump inhibitor 2.77 1.11ï7.14 0.0280

Left ventricular hypertrophy 1.73 1.01ï2.97 0.0470

Hemorrhage-related death

Nonfatal stroke during follow-up 3.80 1.07ï13.5 0.0390

Effect of Nonfatal Stroke Event to Predict Overall 

Mortality and Specific Mode of Death 
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The strongest independent predictor of stroke-related 

deaths was nonfatal major hemorrhage, and of 

hemorrhage-related deaths was nonfatal stroke

HR, hazard ratio; CI, confidence interval. Marijon E., Le HeuzeyJ.Y. et al. 2013 



CONCLUSIONS (I)

1- Atrial fibrillation is one of the main causes of embolic

strokes, due to a clot mainly coming from the left atrial

appendage

2- Nevertheless, in some cases the embolism is coming

from other sources (aortic arch, carotid arteries é) in

patients with the same risk factors

3- And finally in other patients stroke is not embolic and not

directly related to atrial fibrillation but occurs in patients

with the same profile in terms of thromboembolic risk

factors

4- Antithrombotic drugs have demonstrated, in randomised

clinical trials, an efficacy for decreasing the number of

strokes (all together) in atrial fibrillation patients

J.Y. Le Heuzey



CONCLUSIONS (II)

5- This efficacy is high for Warfarin (other VKAs ?) and

DOACs, modest for antiplatelet drugs, probably by

decreasing cardioembolic strokes (and the other ischemic

strokes ?)

6- DOACs are at least non inferior to VKAs, they were

superior in some trials and they dramatically decreased

the number of intracranial hemorrhages in all

7- Concerning mortality, despite modest decreases

observed with DOACs, as compared to Warfarin, the

proportion of deaths due to stroke in atrial fibrillation

patients remains low, as compared to sudden cardiac

deaths and deaths due to heart failure

J.Y. Le Heuzey



J.Y. Le Heuzey

Atrial Fibrillation factor of 

cardioembolic stroke :       

interest +++ of antithrombotic

drugs (anticoagulants, not 

antiplatelets)

Atrial fibrillation marker of 

stroke risk : interest of 

antithrombotics ? needs more 

researches and evidence based

demonstrations

CONCLUSIONS (III)


