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Mechanism of action of warfarin
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Low-MolecularWeight Heparins

Potential Advantages:

A Lack of binding to plasma proteins and
endothelium

A Good bioavailability
A Stable dose response
A Long haHlfe

A Resistance does noevelop



Direct Factor Xa inhibition
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FactorXainhibitors

FXa may be a better target than thrombin

I Has few functions outside coagulation (compared with
thrombin)

I Has a wider therapeutic window than thrombin (separation of
efficacy and bleedingin vitro

I Thrombin inhibitors are associated with rebound thrombin
generationc no evidence with FXa inhibitors

I Efficacy of heparHbased anticoagulants improves as selectivity
for FXa increases:
UFH < LMWH < fondaparinux



New anticoagulants
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Oral Factor Xa inhibitors
Clinical development

Rivaroxaban (JNJ/Bayer) Phase IIb
Phase
Apixaban (BMS) Phase
YM150 Astellas Phase lIb
DU-176b (Daiichi) Phase lIb
LY517717 (Lilly) Phase lIb
813893 (GSK) Phase I/l

PRT054021(Portola) Phase Il



Estimated prevalence of atrial fibrillation (AFib) in the
United States
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Incidence of stroke™ in patients with and without atrial
fibrillation (AFib) in the Framingham study
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"572 strokes (122 transient ischemic attacks, 256 nonembolic strokes, 114 embolic strokes, 27 intracerebral hemorrhages,
39 subarachnoid hemorrhages, 14 other causes) observed over 34 years in persons aged 50 to 89 years. Pradaxa
Adapted with permission from Wolf PA et al. Stroke. 1991,22:983-988. dabigatran etexilate
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Severity of ischemic strokes in patients with and without
atrial fibrillation (AFib)
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Stroke: A significant cause of poor
health and Death

A Stroke accounts for nearly 10% of all deaths worldwide

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

A About 2030% strokes are cardio embolic and 15%
relate to AF

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

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

ESC Guidelines EHJ 20102369 - Working Group Report, EU 2010



Sources of Cardioembolic Stroke

A 50% NVAF

A 10% Ventricular
A 10% Rheumatic
A 10% M

A 5% Prosthetic
A 15% Other

MJ Schneck et al., eMedicine Neurology 2008



Stroke Risk Assessment in AF:
CHADS-VASCc

Stroke Risk Factors Score
CHF/LV Dysfunction

HTN

Age O 75 years

DM

Stroke/TIA/TE

Vascular Diseasgorior MI, PAD, or Aortic Plaque)

Age 6574 years

Rl |Rr[N[R|N|RP]|R

Sex Category (ie, female sex)

GY Lip et al. Chest 2010; 1376317 ESC Guidelines EHJ 2010; 31:2369



Risk of Stroke by CHAD Score

CHAD Index Antithrombotics
High Risk TE, MS,PHYV, Warfarin INR2.0-3.5
2RF Warfarin INR 23
Moderate Risk 1R ASA 81-325mg
Warfarin INR 23
(<EF)
Low Risk OR 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 AHelated symptoms

Classification of AF-related symptoms (EHRA score)

EHRA class Explanation

EHRAI No Symptoms

EHRAII Mild Symptoms;Normal daily activity not affected
EHRA III Severe Symptoms; normal daily activity affected
EHRA IV Disablingsymptoms; normal daily activity discontinued

ESC (AJ Camm et. al.) Eur Heart J 2010;2Z8591 ANSD!!!.



AFT Assessment of Bleeding Risk

HAS-BLED

HTN (SBP > 160 mm Hg 1
Abnormal renabnd liver function 1or?2
Stroke 1
Bleeding 1
Labile INRs 1
Elderly (age> 65) 1
Drugsor alcohol ( 1 point each) 1or?2
Maximumscore 9

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



Preadmission iedications In Patients with
known AF and Previous Ischemic Stroke/TIA
History, Admitted with Acute Ischemic Stroke

(High-Risk, N=323)

A Warfarin Subtherapeutic 39%
A Single Antiplatelet Ageni25% [
A Warfarin Therapeutit 18% -
A No Antithombotics 15%

A Dual Antiplatelet Therapy3%

REG. CANADIAN STORKE NETWORK
(D Gladstone et.al.) Stoke 2009; 40:235



Stllent Cerebpral Ischemia Atlter
IVA\VA

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

atheroma or calcified valve from aortic arch
ranges 210%

A 32 patients underwent TAVI with the use of
balloon expandable or self expandable stent
valve prosthesis

A Early 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: 14272% (22 pts)
J Osorio, V Fuster Nature Rev. Card. 2010:; 71338VI, A Word of Cautian



The Incidence of Dementia
by the Patients AF Status

A AF
I Nonspecific (about 3.3%)
I Alzheimer's (about .5%)
I Senile (about 1.5%)
I Vascular (about .75%)

A No AF
I Nonspecific (about 1.5%)
I Alzheimer's (about .75%)
I Senile (about .5%)
I Vascular (about .3%)

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



PRADAXA mechanism of action’2

Steps in Coagulation Coagulation Cascade Drug
Initiation TF/l\/IIa
X A /|x
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l » Dabigatran is a direct

1 thrombin inhibitor (DTI)

| * By inhibiting thrombin,

l dabigatran can prevent the
Thrombin Thrombin (lla) development of a thrombus
Activity |
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1. Adapted with permission from Weitz JI et al. Chest. 2004,126:2655-2865.

2. Pradaxa® (dabigatran etexilate mesylate) capsules [prescribing information]. Ridgefield, CT: Boehringer Ingelheim

Pharmaceuticals, Inc.; 2010.
Please see full Prescribing Information.

Pradaxa

dabigatran etexilate
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Design of the RE-LY® trial of PRADAXA".2

Study Parameters

. . Patient Flow
* Open label, noninferiority, |
intent-to-treat trial Randomized
N=18,113

 Blinded adjudication of
outcome events

* 50% patients VKA-naive*

« Primary outcome: incidence of
stroke (ischemic and Warfarin
hemorrhagic) and systemic (INR 2.0-3.0)
embolism in patients with N= 6022
non-valvular atrial fibrillation

Blinded to dose

PRADAXA PRADAXA
110 mg 150 mg
twice daily twice daily
N= 6015 N= 6076

« Primary safety outcome:
incidence of major bleedsT

Minimum 1-year follow-up, maximum 3 years, median of 2 years of follow-up. INR: international normalized ratio; VKA: vitamin K antagonist.
"Total lifetime exposure of <2 months.

TMajor bleeds fulfilled one or more of the following criteria: bleeding associated with a reduction in hemoglobin of at least 2 grams per
deciliter or leading to a transfusion of at least 2 units of blood, or symptomatic bleeding in a critical area or organ. A life-threatening bleed
met one or more of the following criteria: fatal, symptomatic intracranial bleed, reduction in hemoglobin of at least 5 grams per deciliter,
transfusion of at least 4 units of blood, associated with hypotension requiring the use of infravenous inotropic agents, or necessitating
surgical intervention. Intracranial hemorrhage included intracerebral (hemorrhagic stroke), subarachnoid, and subdural bleeds.

1. Pradaxa® (dabigatran etexilate mesylate) capsules [prescribing information]. Ridgefield, CT: Boehringer Ingelheim

Pharmaceuticals, Inc.; 2010. d
2. Connolly SJ, Ezekowitz MD et al. N Engl J Med. 2009;361:1139-1151. f{:t{;;]?tran%))cﬁ%
Please see full Prescribing Information. CAPSULES




Relative to warfarin, PRADAXA 150 mg twice daily
significantly reduced the primary composite endpoint of

stroke and systemic embolism
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First occurrence of stroke or systemic embolism in the
RE-LY® study

PRADAXA PRADAXA 110 mg
150 mg twice daily twice daily Warfarin

Patients randomized 6076 6015 6022
Patients with events 134 (2.2%) 183 (3%) 202 (3.4%)
Hazard ratio vs warfarin
(95% CI) 0.65 (0.52, 0.81) 0.90 (0.74,1.10)

p-value for superiority 0.0001 0.3
Hazard ratio vs PRADAXA
110 mg (95% ClI) 0.72 (0.58, 0.90)

p-value for superiority 0.004

Cl: confidence interval.

Pradaxa® (dabigatran etexilate mesylate) capsules [prescribing information]. Ridgefield, CT: Boehringer Ingelheim Pradaxa
Pharmaceuticals, Inc.: 2010. dabigatran etexilate

Please see full Prescribing Information. CAFSULES




Summary of clinical outcomes in patients treated with

PRADAXA 150 mg twice daily or warfarin'2

PRADAXA Warfarin
150 mg Better Better
" Stroke / Systemic Embolism ——
Stroke |
Efficacy : ;
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1. Pradaxa® (dabigatran etexilate mesylate) capsules [prescribing information]. Ridgefield, CT: Boehringer Ingelheim Pradaxa

Pharmaceuticals, Inc.; 2010. dabigatran etexilate
Please see full Prescribing Information. CAFSULES




DabigatranAn Oral Novel Potent
ReversibleNonpeptiddnhibitor of
Thrombin

A Dabigatran
I Highly selective As
[y S0 PPROVAL

Potent Thrombin Inhibitor

|
|

|

I Plasma concentrations peak2lhours after ingestion.
I Half life, 1214 hours

I Does not interact with food.

i Low potential for drug interactions

I Excreted by kidneys

|

" Chronic therapy prevents recurrence of venous
thromboembolismand cardioembolicstroke

I Effective and safe alternative to warfarin
WGEisertet al., ATVB 2010; 30:1885



DabigatranrSummary

Pros

A Well tolerated

A Lower risk of intracranial
hemorrhage

A Achieves therapeutic
concentration in 0.8 hours
(rapid onset)

A No routine monitoring

A Not as patientdependent as
warfarin

A Low potential for drugdrug
and drugdiet interactions

Ccons

A

o o I Ix

Higher risk of Gl bleeds and
dyspepsia

Cost ($243/60 caps)
FrequencyBID

Medication must be used within
30 days of opening bottle

Patients need to be extremely
compliant due to rapid offset of
effect

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

No reversal agent



Apixaban

A A highly potent, oral, direct FXa inhibitor (k08 nM)

I Followup to razaxaban (development halted due to
bleeding concerns)

A Phase Il study for VTE prevention after TKR: completed

I Doubleblind; doseranging; three od and three bid
apixaban doses; comparator enoxaparin and warfarin;
target enrolment n=1202

A Phase Il 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

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

A Warfarin has several limitations, including drug and food
Interactions, a narrow therapeutic range, need for
anticoagulation monitoring, and bleeding.

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

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



Atrial Fibrillation with at Least One
Additional Risk Factor for Stroke

\nelusiondiskifaniors Randomize
Algd S75yarsT P € ST NBR double blind,
A Prior stioke, TTAAo05ESE
A HiGr LZENGagoe: 9 C K h ASouble dummy
4 Diabetesmaéllitiys (n=18,201)

4 Hyperttension

Major exclusion criteria
Mechanical prosthetic valve
Severe renal insufficiency
Need for aspirin plus
thienopyridine

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

Warfarin
(target INR 2-3)

Warfarin/warfarin placebo adjusted by INR/sham INR
based on encrypted point-of-care testing device

Primary outcome: stroke or systemic embolism

Hierarchical testing: non-inferiority for primary outcome, superiority for
primary outcome, major bleeding, death




