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Low-Molecular-Weight Heparins   

Potential Advantages: 

ÅLack of binding to plasma proteins and 
endothelium 

ÅGood bioavailability 

ÅStable dose response 

ÅLong half-life 

ÅResistance does not develop 
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Factor Xa inhibitors 
           

    FXa may be a better target than thrombin 

ïHas few functions outside coagulation (compared with 
thrombin) 

ïHas a wider therapeutic window than thrombin (separation of 
efficacy and bleeding), in vitro 

ïThrombin inhibitors are associated with rebound thrombin 
generation ς no evidence with FXa inhibitors 

ïEfficacy of heparin-based anticoagulants improves as selectivity 
for FXa increases:  
UFH < LMWH < fondaparinux 



New anticoagulants 

TFPI (tifacogin) 

Fondaparinux 
Idraparinux 

Rivaroxaban 
Apixaban 
LY517717 
YM150 
DU-176b 
PRT-054021 

Ximelagatran 
Dabigatran 
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Oral Factor Xa inhibitors  
Clinical development 

Rivaroxaban (JNJ/Bayer)            Phase IIb  
                                        Phase III  

Apixaban (BMS)      Phase III 

YM150  (Astellas)                Phase IIb 

DU-176b (Daiichi)                Phase IIb 

LY517717 (Lilly)      Phase IIb  

813893 (GSK)      Phase I/II 

PRT054021(Portola)                    Phase II 









Stroke: A significant cause of poor 

health and Death 

ÅStroke accounts for nearly 10% of all deaths worldwide 

ÅThe number of strokes per year is predicted to rise 
dramatically as the population ages 

ÅAbout 20-30% strokes are cardio embolic and 15% 
relate to AF 

ÅStrokes in patients with AF are more severe and have 
worse outcomes than strokes in people without AF 

ÅAF almost doubles the death rate from stroke.  AF 
increases the risk of remaining disabled following 
stroke by almost 50%. 

ESC Guidelines EHJ 2010; 31-2369  - Working Group Report, EU 2010 



Sources of Cardioembolic Stroke 

 

Å50% NVAF 

Å10% Ventricular 

Å10% Rheumatic 

Å10% MI 

Å5% Prosthetic 

Å15% Other 

MJ Schneck et al., eMedicine Neurology 2008 



Stroke Risk Assessment in AF: 

CHADS-VASc 

Stroke Risk Factors Score 

CHF/LV Dysfunction 1 

HTN 1 

Age Ó 75 years 2 

DM 1 

Stroke/TIA /TE 2 

Vascular Disease (prior MI, PAD, or Aortic Plaque) 1 

Age 65-74 years 1 

Sex Category (ie, female sex) 1 

GY Lip et al. Chest 2010; 137-263 ï ESC Guidelines EHJ 2010; 31:2369 



Risk of Stroke by CHAD Score  

CHAD Index Antithrombotics  

High Risk TE, MS, PHV, 

2RF 

Warfarin INR 2.0-3.5 

Warfarin INR 2-3 

Moderate Risk 1R ASA 81-325mg 

Warfarin INR 2-3 

(<EF) 

Low Risk 0R ASA 81-325mg 

RF: C.Fail./EF < 35% 1, Hypert. 1, Age > 75 , Diabetes 1,  

ACCIAHA/ESC (Fuster V et al) Circ 2006; 114:700 



EHRA Score of AF-related symptoms 

Classification of AF-related symptoms (EHRA score) 

EHRA class Explanation 

EHRA I No Symptoms 

EHRA II  Mild Symptoms; Normal daily activity not affected 

EHRA III Severe Symptoms; normal daily activity affected  

EHRA IV Disabling symptoms; normal daily activity discontinued 

ESC (AJ Camm et. al.) Eur Heart J 2010; 31-2369 ï ANSD!!!. 



AFïAssessment of Bleeding Risk  

HAS-BLED 

HTN (SBP > 160 mm Hg 1 

Abnormal renal and liver function 1 or 2 

Stroke 1 

Bleeding 1 

Labile INRs 1 

Elderly (age > 65) 1 

Drugs or alcohol ( 1 point each) 1 or 2 

Maximum score 9 

R Pisters et al. Chest 2010 (March 18) ς DA Lane et. Al. Lancet. 2010; 376:935 
HAS BLEED Score =3 > 3 Risk Bleed 



Pre-admission Medications in Patients with 

known AF and Previous Ischemic Stroke/TIA  

History, Admitted with Acute Ischemic Stroke  

(High-Risk, N=323) 

ÅWarfarin Subtherapeutic ï 39% 

ÅSingle Antiplatelet Agent -25% 

ÅWarfarin Therapeutic ï 18% 

ÅNo Antithombotics ï 15% 

ÅDual Antiplatelet Therapy ï3% 

REG. CANADIAN STORKE NETWORK 

(D Gladstone et.al.) Stoke 2009; 40:235 



Silent Cerebral Ischemia After 

TAVI  

Diffusion-Weighted Magnetic Resonance Imaging Study  
ÅRisk of stroke related to dislodgement of 

atheroma or calcified valve from aortic arch 

ranges 2-10% 

Å32 patients underwent TAVI with the use of 

balloon expandable or self expandable stent 

valve prosthesis 

ÅEarly clinically silent new foci were detected 

in 84% patients undergoing TAVI 

 

 

P Kahlert, R Erbel, H Eggebrecht, et al., Circ 2010; 121:878 (Essen, Germ) 

A Ghanem et al JACC 2010; 55: 1427 ï 72% (22 pts) 

J Osorio, V Fuster Nature Rev. Card. 2010; 7:355 ï TAVI, A Word of Caution 



The Incidence of Dementia 

 by the Patients AF Status 
ÅAF 

ïNonspecific (about 3.3%) 

ïAlzheimer's (about .5%) 

ïSenile (about 1.5%) 

ïVascular (about .75%) 

ÅNo AF  

ïNonspecific (about 1.5%) 

ïAlzheimer's (about .75%) 

ïSenile (about .5%) 

ïVascular (about .3%) 

TJ Bunch et al., Heart Rhythm 2010; 7:433 (Murray, Utah) 













Dabigatran: An Oral Novel Potent 

Reversible Nonpeptide Inhibitor of 

Thrombin 
Å Dabigatran:  
ïHighly selective  
ïReversible 
ïPotent Thrombin Inhibitor 
ïPlasma concentrations peak 1-2 hours after ingestion.   
ïHalf life, 12-14 hours 
ïDoes not interact with food. 
ïLow potential for drug interactions  
ïExcreted by kidneys 
ïChronic therapy prevents recurrence of venous 

thromboembolism and cardioembolic stroke 
ïEffective and safe alternative to warfarin 
 WG Eisert et al., ATVB 2010; 30:1885 



Dabigatran Summary 

Pros  

ÅWell tolerated 

Å Lower risk of intracranial 
hemorrhage 

Å Achieves therapeutic 
concentration in 0.5-2 hours 
(rapid onset)  

Å No routine monitoring 

Å Not as patient-dependent as 
warfarin  

Å Low potential for drug-drug 
and drug-diet interactions  

Cons 
Å Higher risk of GI bleeds and 

dyspepsia  
Å Cost ($243/60 caps) 
Å Frequency- BID 
Å Medication must be used within 

30 days of opening bottle 
Å Patients need to be extremely 

compliant due to rapid offset of 
effect 

Å Patients cannot utilize the drug if 
they cannot swallow the 
medication whole  

Å No reversal agent  



Apixaban 
ÅA highly potent, oral, direct FXa inhibitor (Ki 0.08 nM) 

ïFollow-up to razaxaban (development halted due to 

bleeding concerns) 

ÅPhase II study for VTE prevention after TKR: completed 

ïDouble-blind; dose-ranging; three od and three bid 

apixaban doses; comparator enoxaparin and warfarin; 

target enrolment n=1202 

ÅPhase II pilot study for VTE prevention in patients with 

advanced metastatic cancer: ongoing 



Apixaban versus Warfarin in Patients with 
Atrial Fibrillation 

Results of the ARISTOTLE Trial  

Presented on behalf of the ARISTOTLE Investigators and Committees 

Sponsored by Bristol-Myers Squibb and Pfizer 



Background 

ÅWarfarin is very effective at preventing stroke in patients with 
atrial fibrillation. 

ÅWarfarin has several limitations, including drug and food 
interactions, a narrow therapeutic range, need for 
anticoagulation monitoring, and bleeding. 

ÅApixaban is a novel oral factor Xa inhibitor with rapid 
absorption, a half life of about 12 hours, and 25% renal 
elimination. 

ÅApixaban has been shown to reduce stroke and systemic 
embolism by 55% compared with aspirin in patients with 
atrial fibrillation and not suitable for warfarin. 

 

 



Warfarin  
(target INR 2-3) 

Apixaban 5 mg oral twice daily 
(2.5 mg BID in selected patients) 

Primary outcome: stroke or systemic embolism 

Hierarchical testing: non-inferiority for primary outcome, superiority for 

primary outcome, major bleeding, death   

Randomize 

double blind, 

double dummy 

(n = 18,201) 

Inclusion risk factors 
Á!ƎŜ җ тр ȅŜŀǊǎ  
ÁPrior stroke, TIA, or SE 
ÁIC ƻǊ [±9C Җ пл҈ 
ÁDiabetes mellitus 
ÁHypertension 

Warfarin/warfarin placebo adjusted by INR/sham INR  

based on encrypted point-of-care testing device 

Major exclusion criteria 
ÁMechanical prosthetic valve 
ÁSevere renal insufficiency 
ÁNeed for aspirin plus 

thienopyridine 

Atrial Fibrillation with at Least One 
Additional Risk Factor for Stroke 

 


