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AtrialAtrial Fibrillation Fibrillation
A Substantial Threat to the BrainA Substantial Threat to the Brain

•• Affects ~Affects ~4% of people aged 4% of people aged >>6060  years    years    
~9% of those aged ~9% of those aged >>80 years80 years

•• 5%/year stroke rate5%/year stroke rate
•• 12%/year for those with prior stroke12%/year for those with prior stroke
•• $ billions annual cost for stroke care$ billions annual cost for stroke care
•• CardioembolicCardioembolic strokes are often disabling strokes are often disabling

AF identifies millions of people with aAF identifies millions of people with a
five-fold increased risk of strokefive-fold increased risk of stroke

Anticoagulation in Atrial Fibrillation
Stroke Risk Reductions

Hart R, et al. Ann Intern Med 2007;146:857.
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Anticoagulation in Anticoagulation in AtrialAtrial Fibrillation Fibrillation
The Standard of Care for Stroke PreventionThe Standard of Care for Stroke Prevention
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Hart R, et al. Hart R, et al. Ann Intern MedAnn Intern Med 2007;146:857. 2007;146:857.

Antithrombotic Therapy for Atrial Fibrillation
Stroke Risk Reduction

AntiplateletAntiplatelet drugs drugs
vs. Placebovs. Placebo
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Hart R, et al. Ann Intern Med 2007;146:857.



Efficacy of Warfarin in Trials vs. PracticeEfficacy of Warfarin in Trials vs. Practice
Stroke Risk ReductionsStroke Risk Reductions

Warfarin vs.Warfarin vs.
No anticoagulationNo anticoagulation

Warfarin vs.Warfarin vs.
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6 Trials6 Trials
n = 2,900n = 2,900

Medicare cohortMedicare cohort
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Hart R, et al. Hart R, et al. Ann Intern MedAnn Intern Med 2007;146:857. 2007;146:857.
Birman-DeychBirman-Deych E  E StrokeStroke 2006; 37: 1070-1074. 2006; 37: 1070-1074.

IntracerebralIntracerebral Hemorrhage Hemorrhage
  The Most Feared ComplicationThe Most Feared Complication

of Antithrombotic Therapyof Antithrombotic Therapy

•• >10% of >10% of intracerebralintracerebral hemorrhages (ICH) hemorrhages (ICH)
occur in patients on antithrombotic therapyoccur in patients on antithrombotic therapy

•• Aspirin increases the risk of ICH by ~40%Aspirin increases the risk of ICH by ~40%
•• WarfarinWarfarin (INR 2-3) doubles the risk of ICH to (INR 2-3) doubles the risk of ICH to

0.3-0.6%/year0.3-0.6%/year
•• ICH during anticoagulation is catastrophicICH during anticoagulation is catastrophic

Hart RG, et al. Stroke 2005;36:1588.



Stroke Risk Factors
Risk Stratification in AFRisk Stratification in AF

High-Risk FactorsHigh-Risk Factors
•• Mitral Mitral stenosisstenosis
•• 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.

Moderate-Risk FactorsModerate-Risk Factors
••  Age >75 years  Age >75 years
••  Hypertension  Hypertension
••  Diabetes mellitus  Diabetes mellitus
••  Heart failure or   Heart failure or ↓↓ LV function LV function

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

Dubious FactorsDubious Factors
•  Duration of AFDuration of AF
••  Pattern of AF  Pattern of AF

(persistent vs. paroxysmal)(persistent vs. paroxysmal)
••  Left   Left atrialatrial diameter diameter

The CHADSThe CHADS22 Index Index
Stroke Risk Score for Stroke Risk Score for AtrialAtrial Fibrillation Fibrillation

CCardiac failureardiac failure  1                                      32 1                                      32
HHypertensionypertension  1                                      65 1                                      65
AAge >75 yearsge >75 years  1                                      28 1                                      28
DDiabetes mellitusiabetes mellitus  1                                      18 1                                      18
SStroke or TIAtroke or TIA  2   2  (should be 3)             (should be 3)             1010

High riskHigh risk >>3                                     223                                     22
Moderate riskModerate risk 1-2                                 33-501-2                                 33-50
Low riskLow risk 0-1                                 18-510-1                                 18-51

    VanWalravenVanWalraven C, et al.  C, et al. Arch Intern MedArch Intern Med 2003; 163:936. 2003; 163:936.
* * NieuwlaatNieuwlaat R, et al. ( R, et al. (EuroHeartEuroHeart survey)  survey) EurEur Heart J Heart J 2006 (E-published). 2006 (E-published).

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



The CHADSThe CHADS22 Index Index
Stroke Risk Score for Stroke Risk Score for AtrialAtrial Fibrillation Fibrillation

00 1.91.9
1  1    2.82.8

22 4.04.0
33 5.95.9
44 8.58.5
55          12.5         12.5
66          18.2         18.2

Van Van WalravenWalraven C, et al.  C, et al. Arch Intern MedArch Intern Med 2003; 163:936. 2003; 163:936.
Go A, et al. JAMA 2003; 290: 2685.Go A, et al. JAMA 2003; 290: 2685.
Gage BF, et al. Circulation 2004; 110: 2287.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 Antithrombotic Therapy for AtrialAtrial
FibrillationFibrillation

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

Warfarin
(INR 2.5-3.5, target 3.0)

Prosthetic valve



"Actually, it's more of a guideline than a rule."Actually, it's more of a guideline than a rule.””

––   Bill Murray in Ghostbusters  Bill Murray in GhostbustersⒸ Ⓒ (1984)(1984),,
relaxing his rule "never to get involved with possessedrelaxing his rule "never to get involved with possessed
people" in response to Sigourney Weaver's seductivepeople" in response to Sigourney Weaver's seductive
advances.advances.

INR at the Time of Stroke or BleedingINR at the Time of Stroke or Bleeding
Efficacy and Safety of Efficacy and Safety of WarfarinWarfarin
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Fang MC, et al. Ann Intern Med 2004; 141:745.
Hylek EM, et al. N Engl J Med 1996; 335:540.



The ACTIVE TrialsThe ACTIVE Trials
Stroke Rates and Risk ReductionsStroke Rates and Risk Reductions

Connolly SJ, et al. Connolly SJ, et al. LancetLancet  2006; 367:1903.  2006; 367:1903.
Connolly SJ, et al. Connolly SJ, et al. N N EnglEngl J Med J Med 2009; 360:2066.   2009; 360:2066.  

TreatmentTreatment VKAVKA C+AC+A AspirinAspirin
ACTIVE WACTIVE W
(Annual Rate)(Annual Rate) 1.41.4 2.42.4 ~~

ACTIVE AACTIVE A
(Annual Rate)(Annual Rate) ~~ 2.42.4 3.33.3

RRRRRR
versus Aspirinversus Aspirin -58%-58% -28%-28% ~~

RRRRRR
versus C+Aversus C+A -42%-42% ~~ ~~

VKA VKA = oral anticoagulant= oral anticoagulant
C+A C+A = = clopidogrelclopidogrel + aspirin + aspirin

The Ideal AnticoagulantThe Ideal Anticoagulant
Essential PropertiesEssential Properties

•• Wide therapeutic marginWide therapeutic margin
•• Convenient dosingConvenient dosing
•• Lack food or drug interactionsLack food or drug interactions
•• No need for laboratory monitoringNo need for laboratory monitoring
•• Readily reversible effectReadily reversible effect
•• AffordableAffordable



Investigational Anticoagulant Targets

TFPI (tifacogin)

IdraparinuxIdraparinux

RivaroxabanRivaroxaban
ApixabanApixaban
EdoxabanEdoxaban
BetrixabanBetrixaban
YM150YM150
LY517717LY517717
TAK 42TAK 42

DabigatranDabigatran

ORALORAL PARENTERALPARENTERAL

DX-9065aDX-9065a
OtamixabanOtamixaban

Xa

IIa

TF/VIIa

XX IXIX

IXaIXaVIIIaVIIIa

VaVa

II (thrombin)II (thrombin)

FibrinFibrinFibrinogenFibrinogen

ATAT

APC (APC (drotrecogindrotrecogin  alfaalfa))
sTMsTM (ART-123) (ART-123)

Adapted from Weitz JI. Thromb Haemost 2007; 5 Suppl 1:65-7.

TTP889TTP889

APC    activated protein CAPC    activated protein C
AT       AT       antithrombinantithrombin
sTMsTM    soluble     soluble thrombomodulinthrombomodulin
TF       tissue factorTF       tissue factor
FPI      tissue factor pathway inhibitorFPI      tissue factor pathway inhibitor

Emerging Anticoagulants
Potential Alternatives to Warfarin

Thrombin inhibitorsThrombin inhibitors
Direct, oralDirect, oral

XimelagatranXimelagatran
DabigitranDabigitran

Factor Factor XaXa inhibitors inhibitors
        Indirect, Indirect, parenteralparenteral

      IdraparinuxIdraparinux

        Direct, oralDirect, oral
      RivaroxabanRivaroxaban
      ApixabanApixaban
   others   others



RE-LYRE-LY®® Trial Trial
RRandomized andomized EEvaluation of valuation of LLong-termong-term

Anticoagulant TherapAnticoagulant Therapyy with  with DabigatranDabigatran  EtexilateEtexilate

  Primary objective:   Primary objective: noninferioritynoninferiority vs.  vs. warfarinwarfarin
  Observation period: minimum 1, mean 2, maximum 3 years  Observation period: minimum 1, mean 2, maximum 3 years
  Primary endpoint: all stroke + systemic embolism  Primary endpoint: all stroke + systemic embolism
  Safety measure: bleeding during treatment  Safety measure: bleeding during treatment

Non-valvular AF +Non-valvular AF +
>>1 1 stroke risk factorstroke risk factor

WarfarinWarfarin
(INR 2.0-3.0)(INR 2.0-3.0)

n = 6,022n = 6,022

DabigatranDabigatran
110 mg bid110 mg bid
n = 6,015n = 6,015

DabigatranDabigatran
150 mg bid150 mg bid
n = 6,076n = 6,076

BlindedBlindedOpen-labelOpen-label

n = 18,113n = 18,113

Connolly SJ et al. Connolly SJ et al. N N EnglEngl J Med J Med 2009; 361, 1139. 2009; 361, 1139.
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RE-LY TrialRE-LY Trial
NonhemorrhagicNonhemorrhagic Stroke Events Stroke Events
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RE-LY TrialRE-LY Trial
Hemorrhagic Stroke EventsHemorrhagic Stroke Events
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RE-LY TrialRE-LY Trial
All Major BleedingAll Major Bleeding
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RE-LY TrialRE-LY Trial
All-Cause MortalityAll-Cause Mortality
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Quality of Warfarin Control
International Normalized Ratio
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Oral Factor Oral Factor XaXa Inhibitors Inhibitors
Ongoing Phase III Trials for Prevention of StrokeOngoing Phase III Trials for Prevention of Stroke

and Systemic Embolism in Patients with AFand Systemic Embolism in Patients with AF

>>2216,50016,500
WarfarinWarfarin
(INR 2-3)(INR 2-3)

30 mg 30 mg qdqd
60 mg* 60 mg* qdqd

EdoxabanEdoxabanENGAGE-AFENGAGE-AF

TrialTrial
AcronymAcronym DrugDrug DoseDose ComparatorComparator NN RiskRisk

factorsfactors

ROCKET-AFROCKET-AF RivaroxabanRivaroxaban
20 mg*20 mg*

qdqd
WarfarinWarfarin
(INR 2-3)(INR 2-3)

14,00014,000 >>22

ARISTOTLEARISTOTLE ApixabanApixaban
5 mg5 mg
b.i.db.i.d..

WarfarinWarfarin
(INR 2-3)(INR 2-3)

15,00015,000 >>11

**  Adjusted based on renal functionAdjusted based on renal function

Sanofi-Aventis

Biotinylated IndraparinuxBiotinylated Indraparinux
A Reversible AnticoagulantA Reversible Anticoagulant

AT
AT

Xa

AT

Xa

Avidine

Idraparinux

Biotin

Elimination



Emerging AnticoagulantsEmerging Anticoagulants
Regulatory IssuesRegulatory Issues

••  Open-label vs. blinded trial design  Open-label vs. blinded trial design

••  Issues related to active-control trial design  Issues related to active-control trial design

••  How many trials are needed?  How many trials are needed?

••  Avoiding   Avoiding ““market creepmarket creep”” to unapproved indications to unapproved indications

••  Assessing patient-oriented outcomes  Assessing patient-oriented outcomes

Alternatives to Anticoagulation
Atrial Fibrillation

Restoration and maintenance of sinus rhythmRestoration and maintenance of sinus rhythm
•• AntiarrhythmicAntiarrhythmic drug therapy drug therapy
•• Catheter ablationCatheter ablation
•• Maze operationMaze operation

Current approaches

Emerging (investigational)
approachesObliteration of the left Obliteration of the left atrialatrial appendage appendage

•• Trans-catheter occluding devicesTrans-catheter occluding devices
•• ThoracoscopicThoracoscopic  epicardialepicardial  plicationplication
•• AmputationAmputation

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



Patient Selection for AnticoagulationPatient Selection for Anticoagulation
Additional ConsiderationsAdditional Considerations

••  Risk of bleeding  Risk of bleeding

••  Newly anticoagulated vs. established   Newly anticoagulated vs. established 
therapytherapy

••  Availability of high-quality anticoagulation  Availability of high-quality anticoagulation
management programmanagement program

••  Patient preferences  Patient preferences

From Fermented Sweet CloverFrom Fermented Sweet Clover
to Molecular Targeting of Coagulationto Molecular Targeting of Coagulation

The Promise of New AnticoagulantsThe Promise of New Anticoagulants

The Goal:The Goal:
To bring effective therapy to manyTo bring effective therapy to many

more patients and prevent thousands of strokes.more patients and prevent thousands of strokes.


