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Projected U.S. Prevalence of AFProjected U.S. Prevalence of AF
An Expanding EpidemicAn Expanding Epidemic

Miyakasa Y, et al. Circulation 2006; 114: 119.
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Rates of Disabling Stroke on WarfarinRates of Disabling Stroke on Warfarin
Patients Patients >>75 Years Old75 Years Old
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Stroke Risk Factors
Risk Stratification in AFRisk Stratification in AF

HighHigh--Risk FactorsRisk Factors
•• Mitral stenosisMitral stenosis

•• Prosthetic heart valveProsthetic heart valve

•• History of stroke or TIAHistory of stroke or TIA

Singer DE, et al. Chest 2004;126:429S.
Fang MC, et al. Circulation 2005; 112: 1687.

ModerateModerate--Risk FactorsRisk Factors
•• Age >75 yearsAge >75 years
•• HypertensionHypertension
•• Diabetes mellitusDiabetes mellitus
•• Heart failure or Heart failure or �� LV functionLV function

Less Validated Risk FactorsLess Validated Risk Factors
• Age 65Age 65––75 years75 years
•• Coronary artery diseaseCoronary artery disease
•• Female genderFemale gender
•• ThyrotoxicosisThyrotoxicosis



Nonvalvular Atrial FibrillationNonvalvular Atrial Fibrillation
Stroke Rates Without AnticoagulationStroke Rates Without Anticoagulation

According to Isolated Risk FactorsAccording to Isolated Risk Factors
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The CHADS2 IndexThe CHADS2 Index
Stroke Risk Score for Atrial FibrillationStroke Risk Score for Atrial Fibrillation

Prior stroke or TIAPrior stroke or TIA 2  2  1010
Age >75 yearsAge >75 years 1                                      281                                      28
HypertensionHypertension 1                                      651                                      65
Diabetes mellitusDiabetes mellitus 1                                      181                                      18
Heart failureHeart failure 1                                      321                                      32

VanWalraven C, et al. Arch Intern Med 2003; 163:936.

Prevalence (%)*Prevalence (%)*Score (points)Score (points)



The CHADS2 IndexThe CHADS2 Index
Stroke Risk Score for Atrial FibrillationStroke Risk Score for Atrial Fibrillation

Prior stroke or TIAPrior stroke or TIA 2  2  (should be 3)             (should be 3)             1010
Age >75 yearsAge >75 years 1                                      281                                      28
HypertensionHypertension 1                                      651                                      65
Diabetes mellitusDiabetes mellitus 1                                      181                                      18
Heart failureHeart failure 1                                      321                                      32

High riskHigh risk >>3                                     223                                     22
Moderate riskModerate risk 11--2                                 332                                 33--5050
Low riskLow risk 00--1                                 181                                 18--5151

VanWalraven C, et al. Arch Intern Med 2003; 163:936.
* Nieuwlaat R, et al. (EuroHeart survey) Eur Heart J 2006 (E-published).

Prevalence (%)*Prevalence (%)*Score (points)Score (points)



The CHADS2 IndexThe CHADS2 Index
Stroke Risk Score for Atrial FibrillationStroke Risk Score for Atrial Fibrillation

00 1.91.9

1  1  2.82.8

22 4.04.0

33 5.95.9

44 8.58.5

55 12.512.5

66 18.218.2

Van Walraven C, et al. Arch Intern Med 2003; 163:936.
Go A, et al. JAMA 2003; 290: 2685.
Gage BF, et al. Circulation 2004; 110: 2287.

Risk of StrokeRisk of Stroke
(%/year)(%/year)

ScoreScore
(points)(points)



The CHADS2 IndexThe CHADS2 Index
Stroke Risk Score for Atrial FibrillationStroke Risk Score for Atrial Fibrillation

00 1.91.9

1  1  2.82.8

22 4.04.0

33 5.95.9

44 8.58.5

55 12.512.5

66 18.218.2
Van Walraven C, et al. Arch Intern Med 2003; 163:936.
Go A, et al. JAMA 2003; 290: 2685.
Gage BF, et al. Circulation 2004; 110: 2287.

Risk of StrokeRisk of Stroke
(%/year)(%/year)

ScoreScore
(points)(points)

3%/year3%/year
ApproximateApproximate

Risk threshold forRisk threshold for
AnticoagulationAnticoagulation



Aspirin, 81-325 mg/d or
Warfarin

(INR 2.0-3.0, target 2.5)

Any high risk factor or
>1 moderate risk factor

CHADS2 >2
or Mitral stenosis

One moderate risk factor
CHADS2 = 1

No risk factors
CHADS2 = 0 Aspirin, 81-325 mg qd

Recommended TherapyRisk Category

Warfarin
(INR 2.0-3.0, target 2.5)

Fuster V, et al. Eur Heart J 2006;27:1979. 

Antithrombotic Therapy for Atrial Antithrombotic Therapy for Atrial 
FibrillationFibrillation

ACC/AHA/ESC Guidelines 2006ACC/AHA/ESC Guidelines 2006

Warfarin
(INR 2.5-3.5, target 3.0)

Prosthetic valve



Emerging Anticoagulants
Potential Alternatives to Warfarin

Thrombin inhibitors
Direct, oral

Ximelagatran
Dabigitran

Factor Xa inhibitors
Indirect, parenteral

Fondaparinux

Idraparinux
Direct, oral

Rivaroxaban
Apixaban

others
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SPORTIF III and VSPORTIF III and V
Primary Analyses (ITT)Primary Analyses (ITT)

Difference in Absolute Event RatesDifference in Absolute Event Rates
(Ximelagatran (Ximelagatran –– Warfarin)Warfarin)

Ximelagatran BetterXimelagatran Better Warfarin BetterWarfarin Better

--11 00 11 22

SPORTIF IIISPORTIF IIISPORTIF III

SPORTIF VSPORTIF VSPORTIF V

--0.660.66

+0.45+0.45

pp=0.10=0.10

pp=0.13=0.13

PooledPooledPooled
--0.030.03

pp=0.94=0.94

33 44--22--33--44

SPORTIF-V Investigators. JAMA 2005; 293: 690-8.



SPORTIF III and VSPORTIF III and V
Secondary Stroke PreventionSecondary Stroke Prevention
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Major Bleeding ComplicationsMajor Bleeding Complications
SPORTIF III and V
On-treatment Analysis
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AMADEUSAMADEUS
Trial DesignTrial Design

Patients with AF +Patients with AF +
Indication for Indication for 

AnticoagulationAnticoagulation

n ~ 6,000n ~ 6,000

IdraparinuxIdraparinux
(synthetic(synthetic

pentasaccharide, pentasaccharide, 
factor Xa inhibitor)factor Xa inhibitor)
2.5 mg sc weekly2.5 mg sc weekly

Warfarin or Warfarin or 
AcenocoumarolAcenocoumarol

INR 2.0INR 2.0--3.03.0

RR 6 months to 2 years6 months to 2 years

Sanofi-Aventis

NoninferiorityNoninferiority
Hazard ratio Hazard ratio <<1.51.5



AMADEUS
Primary Outcomes

19.6

0.9

Idraparinux

< 0.000111.3
Clinically relevant 
bleeding

0.0071.3
Stroke/systemic 
embolism

p
Vitamin K 
antagonist

Büller H, et al. ISTH Abstract O-W-054, July 2007, G eneva, Switzerland

Event Rates (%/year)



AMADEUSAMADEUS
Trial DesignTrial Design

Patients with AF +Patients with AF +
Indication for Indication for 

AnticoagulationAnticoagulation

n ~ 6,000n ~ 6,000

IdraparinuxIdraparinux
(synthetic(synthetic

pentasaccharide, pentasaccharide, 
factor Xa inhibitor)factor Xa inhibitor)
2.5 mg sc weekly2.5 mg sc weekly

Warfarin or Warfarin or 
AcenocoumarolAcenocoumarol

INR 2.0INR 2.0--3.03.0

RR

Term
inated

Term
inated



Sanofi-Aventis

Biotinylated Biotinylated IndraparinuxIndraparinux
A A ReversibleReversible AnticoagulantAnticoagulant

AT
AT

Xa

AT

Xa

Avidine

Idraparinux

Biotin

Elimination
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ACTIVEACTIVE
Clopidogrel + AspirinClopidogrel + Aspirin

Atrial Fibrillation + Risk Factors

VKA
(INR 2-3)

Clopidogrel
+ Aspirin

Aspirin
+ Placebo

Clopidogrel
+ Aspirin

Double-blind
Superiority

n~7,500

Open-label
Non-inferiority

n=6,500

Anticoagulation-eligible OAC Contraindications or Unwilling

Irbesartan, 300 mg/d vs. PlaceboIrbesartan, 300 mg/d vs. Placebo
n ~9,000n ~9,000

Primary outcome:  Stroke, systemic 
embolism, MI or cardiovascular 
death

ACTIVE ACTIVE -- WW ACTIVE ACTIVE -- AA

ACTIVE ACTIVE -- II

Risk Factors:
Age ³ 75, hypertension, prior
stroke/TIA, LVEF<45%, PAD, age 
55-74 + CAD or diabetes
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Antithrombotic Therapy for Atrial FibrillationAntithrombotic Therapy for Atrial Fibrillation
Stroke Risk ReductionsStroke Risk Reductions

100%100% 50%50% 00 --50%50%

ACTIVEACTIVE--WW
Anticoagulation vs.Anticoagulation vs.

Aspirin + ClopidogrelAspirin + Clopidogrel

Anticoagulation vs.Anticoagulation vs.
Antiplatelet drugsAntiplatelet drugs

7 Trials7 Trials
n = 4,232n = 4,232

n = 6,706n = 6,706

WarfarinWarfarin
BetterBetter

Antiplatelet RxAntiplatelet Rx
BetterBetter

Connolly S, et al. Lancet 2006; 367:1903.
Hart R, et al. Ann Intern Med 2007;146:857.
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Percutaneous Coronary InterventionPercutaneous Coronary Intervention
In Patients Requiring Anticoagulation for AFIn Patients Requiring Anticoagulation for AF

A Paucity of EvidenceA Paucity of Evidence



Antithrombotic Therapy FollowingAntithrombotic Therapy Following
Coronary Stents in Patients with AFCoronary Stents in Patients with AF

Outcomes in 373 patientsOutcomes in 373 patients

Ruiz-Nodar J, et al. J Am Coll Cardiol (in press).
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Percutaneous Coronary InterventionPercutaneous Coronary Intervention
In Patients Requiring Anticoagulation for AFIn Patients Requiring Anticoagulation for AF

A Paucity of EvidenceA Paucity of Evidence

•• For patients with AF at intermediate risk undergoing For patients with AF at intermediate risk undergoing 
coronary stent placement, interrupt warfarin for 4 weeks coronary stent placement, interrupt warfarin for 4 weeks 
for treatment with aspirin and clopidogrel.for treatment with aspirin and clopidogrel.
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>>3) undergoing PCI with drug3) undergoing PCI with drug--eluting stents, eluting stents, ““triple triple 
therapytherapy”” may be appropriate.may be appropriate.
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bleeding.bleeding.
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Percutaneous Coronary InterventionPercutaneous Coronary Intervention
In Patients Requiring Anticoagulation for AFIn Patients Requiring Anticoagulation for AF

An Emerging ConsensusAn Emerging Consensus

•• BareBare --metal stents may be preferable to drugmetal stents may be preferable to drug --eluting eluting 
stents in patients with AF and risk factors for stents in patients with AF and risk factors for 
thromboembolism requiring chronic thromboembolism requiring chronic 
anticoagulation (CHADSanticoagulation (CHADS 22 score >2).score >2).



Alternatives to Anticoagulation
Atrial Fibrillation

Restoration and maintenance of sinus rhythmRestoration and maintenance of sinus rhythm
•• Antiarrhythmic drug therapyAntiarrhythmic drug therapy

•• Pulmonary vein ablationPulmonary vein ablation

Current approaches

Emerging (investigational) approaches

Obliteration of the left atrial appendageObliteration of the left atrial appendage
•• TransTrans --catheter occluding devicescatheter occluding devices

•• Thoracoscopic epicardial plication Thoracoscopic epicardial plication 



Antithrombotic Management of Patients with Antithrombotic Management of Patients with 
AFAF

Undergoing Pulmonary Vein AblationUndergoing Pulmonary Vein Ablation
HRS/EHRA/ECAS Expert Consensus StatementHRS/EHRA/ECAS Expert Consensus Statement

•• Bridging with sc LMWH or IV unfractionated Bridging with sc LMWH or IV unfractionated 
heparin if oral anticoagulation is heparin if oral anticoagulation is 

interruptedinterrupted

•• Warfarin for at least 3 months after AF Warfarin for at least 3 months after AF 
ablationablation

•• LongLong --term anticoagulation based on stroke term anticoagulation based on stroke 
risk risk factors, (CHADSfactors, (CHADS 22 score score >>2)2) rather rather 
than on than on recurrence or pattern of AFrecurrence or pattern of AF

Calkins H, et al. Europace 2007; 9: 335. 



Percutaneous LAAPercutaneous LAA OcclusionOcclusion
The WATCHMAN DeviceThe WATCHMAN Device

Syed T, Halperin JL, Nature Clin Prac Cardiovasc Med 2007; 4:428



Percutaneous LAAPercutaneous LAA OcclusionOcclusion
The WATCHMAN DeviceThe WATCHMAN Device

Sick PB, et al, JACC 2007; 49: 1490.

Device in left atrial appendage

Left atrium

Watchman deviceWatchman device

Color flow in LAAColor flow in LAA

Mitral valveMitral valve

Left atriumLeft atrium

Color flow in LAColor flow in LA



Alternatives to Anticoagulation
Atrial Fibrillation

Restoration and maintenance of sinus rhythmRestoration and maintenance of sinus rhythm
•• Antiarrhythmic drug therapyAntiarrhythmic drug therapy

•• Pulmonary vein ablationPulmonary vein ablation

Current approaches

Emerging (investigational) approaches

Obliteration of the left atrial appendageObliteration of the left atrial appendage
•• TransTrans --catheter occluding devicescatheter occluding devices

•• Thoracoscopic epicardial plication Thoracoscopic epicardial plication 

Is atrial fibrillation the cause of stroke
or a marker of a population at risk?


