ATHERO-THROMBOSIS- 2009
NOVEL ANTITHROMBOTIC RX - AF AS A MODEL

1. Regional Understanding & Approach
2. Platelet vs Coagulation Process

3. Ischemic vs Bleeding Balance

4. Treatment Failure or “Resistance”

5. Novel Antithrombotics

6. New Directions

ACC/AHA/ESC (Fuster V et al) Circ 2006; 114:700
AHA Guidelines Handbook - Ed. V Fuster 2009



THROMBO-EMBOLIC DISEASE

Dynamics
Thrombus Composition

Region High Shear Other Low Shear
Disease Platelets/Fibrin 2 Platelets/Fibrin 2 Fibrin 2
Arterial
CAD, CVD, PVD + +/— —
Chamber
AF, DCM — +/— +
Venous
DVT - +/— +
 Drugs: IPlatelet Inhibitors, “Anticoagulants
* Approach: 1lary prevention, Acute, 2ary Prev.

« Qutcome  Non Inferiority, Superior (ie2 10%) Superior
e TiIming : Phase 3, Phase 2, Phase 1
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Atrivom Atrial tissue

Wall motion abnormalities

Platelet activation
TRE-thromboglobulin

Thrombus formation

T Prothrombin 1 and 2
T Thrombin-antithrombin comples

Inflammation
T wWE interleuvkin &

T Watson et. al.Lancet2009373:155.
SPAF Investigators 1. JL Blackshear et. alStroke199930:834.
2. Ann Intern Med.1998128:639.




WASHED (HEMATOCRIT = 58%) AND = 493MG/DL

A Merino et al JACC 199220:1661
R Rastegar et al., JACC200341:603



ATHERO-THROMBOSIS- 2009
NOVEL ANTITHROMBOTIC RX - AF AS A MODEL

1. Regional Understanding & Approach
2. Platelet vs Coagulation Process

3. Ischemic vs Bleeding Balance

4. Treatment Failure or “Resistance”

5. Novel Antithrombotics

6. New Directions

ACC/AHA/ESC (Fuster V et al) Circ 2006; 114:700
AHA Guidelines Handbook - Ed. V Fuster 2009



The Ischemic / Bleeding Balance

Recent data suggest that more deaths after an ac-coronary
syndrome arecaused by bleeding than by reinfarctioror stent
thrombosis. Any new antithrombotic approach capable of
reducing bleedingcomplications whileretaining an equivalent
anti-ischemic profile would therefore be welcome.

Selective blocking of the thrombin receptoieffectively inhibits
thrombin- dependent platelet activation (the pathway involvedh
thrombosis) without affecting collagenelependent activation (the
pathway involved in haemostasis).

GW Stone et al NEJM2008:358:2218 - A Colombo et al LanceP009 373:872



Baseline Risk ofMajor Bleeding in Non-STE Ml

We developed (n=71,277) and validated (n=17,857edel
that identifies 8 independent baseline predictorsfan-hospital
major bleeding among community-treated NSTEMI patients
enrolled in the Can Rapid risk stratification of Unstable
angina patients Suppress ADverse outcomes with Egrl
Implementation of the ACC/AHA guidelines (CRUSADE)
Quality Improvement Initiative. The CRUSADE bleeding
scorequantifies risk for in-hospital major bleeding across all
postadmission treatments, whicrenhances baseline risk
assessment for NSTEMI care.

CRUSADE (S Subherwal et al.) Circulation2009 119:1873



ALGORITHM USED TO DETERMIN THE RISK SCORE OF CRUSADE
IN-HOSPITAL MAJOR BLEEDING

Baseline hematocrit, %

<31 Sex
9 \YEE] 0]
31-33.9 Female 8
7 Signs of CHF at presentation
34-36.9 NO 0
3 Yes 7
37-39.9 . .
5 Prior vascular disease
40 No 0
0 Yes §)
Creatinine clearance, mL/min Diabetes mellitus
15 No 0]
39 Yes §)
> 15-30 Systolic blood pressure, mm Hg
35 90 10
> 30-60 91-100 8
28 101-120 5
> 60-90 121-180 1
17 181-200 3
> 90-120 201 5

CRUSADE (S Subherwal>etal.) Circulation2009 119:1873



PREDICTED PROBABILITY OF IN-HOSPITAL MAJOR BLEEDING
ACROSS THE SPECTRUM OF CRUSADE BLEEDING SCORE IN TH
DERIVATION COHORT

Probability of In-Hospital Major Bleeding (% )

0 10 20 30 40 50 60 70 80 90 100
CRUSADE Bleeding Score

CRUSADE (S Subherwal et al.) Circulation2009;119:1873




IN-HOSPITAL MORTALITY AMONG PATIENTS HAVING A MAJOR
BLEED vs THOSE WITHOUT A MAJOR BLEED ACROSS CRUSADE
BLEEDING SCORE QUINTILES

14

12 B NoBleed B Bleed

11.0%

In-Hospital Mortality (%)

Very Low Low Moderate High Very High
Risk of Bleeding

CRUSADE (S Subherwal et al.) Circulation2009;119:1873



1b) RISK FACTORS FORMAJOR BLEEDING IN PATIENTS WITH
ACUTE CORONARY SYNDROME

Eikelboom et al. Kinnaird et al. Morcucci et al. Rao ¢ al. Manoukian et al
Risk factor 2006 (N=34,126) 2003 (N=10,974) 2003 (N=24,045) 200526,452) 2007 (N=13,81

Diabetes mellitus
Renal dysfunctior
Female se
History of hypert.
SBP or MAP

History of stroke

M Cohen. Mayo Clin Proc2009 84:149



2) CHRONIC EVENT RATESOF PATIENTS WHO SUFFERED A
MODERATE OR SEVERE BLEEDvs THOSE WHO DID NOT

Cardiovascular Events Hazard Ratio No Bleed Bleed HR ®%0 Cl) p-value
n (%) n (%)

-0 ,

CV death/Ml/stroke 949 (6.3)  59(15.2) 2.518(1.936, 3.276) <0.00:
CV death . 384 (2.5) 74 (15.5)  6.588 (5.136, 8.449) <0.00:
Non-fatal Ml A 271 (1.8) 15 (3.9) 2.259 (1.343, 3.800) 0.00:
Non-fatal stroke - 294 (1.9) 3(0.8) 0.412 (0.132, 1.286) 0.11!
All-cause death —— 630 (4.2) 106 (22.2) 5.791 (4.714, 7.115) <0.00:
CV death/Ml/stroke/hosp = 2464 (16.3) 61(19.3) 1.183(0.918, 1.525) 0.19¢
Hospitalization - 1707 (11.3) 21 (6.6) 0.592 (0.385, 0.910) 0.01¢

01 2 3 456 789
D >

CHARISMA (PB Berger, DL Bhatt, V Fuster et al.,)2009(Subm)



RELATIONSHIP BETWEEN
IN CHARISMA PATIENTS RECEIVING
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RELATIONSHIP BETWEEN
(95% CI) IN CHARISMA PATIENTS RECEIVING

0.15 600
0.14

550
0.13

500
0.12
0.11 450
0.09

350

0.08

0.07

N w

o1 o

(@) o
sjuaired Jo Jaquinn

0.06

Predicted Bleeding Probability

0.05 10]0)

0.04

150
0.03

100
0.02
0.01 50

0.0

39 41 43 45 47 49 51 53 55 57 59 61 63 65 67 69 71 73 75 77 79 81 83 85 98MPI18 93 95
Age

CHARISMA (PB Berger, DL Bhatt, V Fuster et al).,2009(Subm)




IN MATCHED COHORT TRIALS OF

Study Warf+Asp+Clop Asp+Clop RR (fixed)
n/N n/N 95% ClI
De Eugenio et . 14/97 3/97 B
Kanaiginen et al 18/239 4/239 — —
Khurram et al. 7/107 9/107 —
Total 95% ClI 443 443 N g
, [ 1 1
0.01 0.1 1 10 100
: Favours
Favours Triple SeullE e

Therapy

A Sourgounis et al., Circ2009 119:1682



3b) Major Bleeding in Matched Cohort Trials of Stenting

Avallable data show a remarkably increased rate ofajor
bleeding complications during prolonged treatment wh
warfarin, aspirin, and thienopyridine. This strongly suggests
limiting the time of its administration as much as possible,
especially in patients with a high profile for bleding risk. A
combination of warfarin and 1 antiplatelet agent sems to be a
better choice for long-term treatment after stent mplantation,
balancing the risks of thromboembolic events and st
thrombosis with the risk of major bleeding. Randonzed trials
IN progress are expected to further clarify this isue.

A Sourgounis et al., Circ2009 119:1682



RELATIONSHIP BETWEEN
- BY INTERVAL AFTER
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S Bl Discontinuation of Aspirin Only
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We reviewed604 patients with AFwho had undergone
percutaneous coronary intervention withstentover a
period of 7 years (January 2001 January 2008). On the
nasis of this study, the routine use of DES In padnts
with AF does not seem to be justified A higher risk of
major bleeding with DES Iin comparison with BMS
raises the possiblility thatDES should be limited to
lesions or patients with a high risk of restenosis.

JM Ruiz-Nodar et al., Eur Heart J 2009 30:932



3d)TRIPLE THERAPY WITHIN TARGETED
AND THOSE WHO WERE NOT (>2.5)
CUMULATIVE EVENT-FREE SURVIVAL FROM OVERALL BLEEDIN G

(2.0 TO 2.5)

g = — 95.1%
'
= 95.1%
S 90 g
-]
n
O 90-
c
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o)
-.c% Dual therapy (n=102) 66.7%
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R Rossini, DJ Angiolillo et al., AJC2008;102:1618 (non-randomized)
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1) Factors Influencing Clopidogrel Responsiveness

Multiple etiologies for clopidogrel nonresponsiveness have bee
proposed and include reduced drug bioavailability esulting
from patient noncompliance, underdosing, and reduced prodru
Intestinal absorption. In addition, alterations in the activity of
hepatic cytochrome P450 isoenzymdg8A1l, 2C9, 2C19, and 1A2
caused by drug-drug interactions between clopidogiand
lipophilic statins, calcium-channel blockers, and meprazole,as
well ascytochrome P450 genetic polymorphisms and variation
In P2Y.

JM Sweeny, DA Gorog, V Fuster. Nature Rev Car@009 6:273
DA Gorog, JM Sweeny, V Fuster. Nature Rev Car@009 6:365



2a) PLATLET FUNCTION ASSAYS TO EVALUATE RESPONSE TO

CLOPIDOGREL

Laboratory test

Advantages

Optical aggregometry

Platelet Function
Assay-100

VerifyNow® Rapid
Platelet Function Assay

VASP Phosphorylation
Assay

Widely available
Considered gold-standard
Correlated with clinical outcomes

Point-of-care use
Simplicity and rapidity
Low sample volume
Whole blood and no sample preparation
Correlated with clinical outcomes

Point-of-care use

Simplicity and rapidity

Low sample volume

Whole blood and no sample preparation
Correlated with clinical outcomes

P2Y12 receptor reactivity specific marker
Low sample volume
Whole blood

A De Miguel, B Ibanez, JJ Badimon. Thromb Haemos2008;100:1



2b) Antiplatelet Drug ‘Resistance’. Part 2:
Laboratory Resistance -Fact or Artifact?

Laboratory tests of platelet function have identified

resistance’ in5-60% of patients taking aspirinand 4-30% of
those taking clopidogrel. Firstly, they are performed on citrate-
anticoagulated blood, and secondly, blood is storddr a variable
period of time, and thirdly, the assessment of thnmbotic status
on the basis of platelet response to only one or dnagonists
ignores the complexity of the mechanism of plateléhrombus
formation in vivo. We conclude that such tests are so
unphysiological that they cannot reliably predict he true
thrombotic status of patients. Identification of ‘resistance’ on
the basis of these tests lacks sensitivity and sjfexty and is
likely to be artifactual.

DA Gorog, JM Sweeny, V Fuster. Nature Rev Car@009 6:365



3a) Personalized Medicine for Clopidogrel Resistams?

The predictive accuracy, that is, the ability to iegkntify a patient at risk, of
the VerifyNow® (Accumetrics Inc.) P2Y assay was strikingly low.Marcucci
et al., report apositive predictive value of only 12%:thus the large majority
of patients who have a positive result on the VegNow® assay will no
experience an ischemic event.

In other words, a low RPR detected with the Verifydw® P2Y assay is
good indicator of patients with low risk of recurrences but a high RPR |
only a weak marker of increased risk of ischemic eants. These findings te
us that we risk exposing a large proportion of patientsto a potentially
nonbeneficial, if not deleterious, therapeutic streegy If we adopt a more
aggressive treatment in all patients with high RPR.

J-S Hulot and V Fuster. Nature Rev Card2009:6:335
R Marucci et al., Circ 2009 119:237



3b) Personalized Medicine for Clopidogrel Resistara?

We are, therefore, still far from personalized medicine

The improvement in prediction of future cardiovascuar

events will certainly benefit from development of

global risk assessment score based on traditionaisk

factors, genetics and biological information. Inc

eed, the

development ofmultimarker risk scores shoulo

allow

to target tailored therapies to the appropriate patents.

J-S Hulot, V Fuster. Nature Rev Card2009 6:335
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PREVALENCE /INCIDENCE OF ADULTS WITH AF IN THE US
1995 AND 2050

6.07

24 2.08

Adults with Atrial Fibrillation in millions

0
1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

Year

ATRIA (AS Go et al.) JAMA 2001; 285: 2370 (Kaiser Permanente, North Ca)
Age (1% at 60 y....+5% decade), Cardiac Failure (1-25%) etc




1) STROKE RATES IN RELATION TO AGE AMONG PATIENTS WITH
ATRIAL FIBRILLATION

Stroke rate (%l/year)
O P N W d 01 O N O

40-49 50-59 60-69 70-79 80-89

Framingham - PA Wolf et al., Ann Int Med 1987;147:1561 — 10% Age
Unrelated to Left Atrium (CVD, other Cardiac, aorta ) 25%
Bogousslavsky J et al & Miller VT et al Neurol 1990;40:1046 & 1993;43:32



2) Meta-analysis - Antithrombotic Therapy In
Atrial Fibrillation (AF)

Thirteen new trials are available since a 1999 meta -analysis of
antithrombotic agents for stroke prevention in pati ents with AF.

This updated meta -analysis shows that adjusted-dose warfarin
risk by 64% (6 trials) and antiplatelet agents reduce
stroke risk by 22% (8 trials). Meta-analysis of 12 trials shows that
adjusted-dose warfarin is more effective than antiplatelet therap v,
but it doubles the risk for major
But, these adverse events were only 0.2% per year.

Additional trials are unlikely to change current es timates of th e
effectiveness of vitamin K antagonists and antiplat elet agents

RG Hart et al., Ann Int Med 2007; 146:857 (San Antonio, TX)



ATRIAL FIBRILLATION - RISK OF STROKE BY CHAD* SCORE

CHAD Index Antithrombotics
High Risk: TE, MS, PHV Warfarin INR 2.0-3.5
2 RF Warfarin INR 2-3
Moderate Risk: 1 RF ASA 81-325mg

Warfarin INR 2- 3 (<EF

Low Risk: 0 RF ASA 81-325 mg

“ RF: C.Fail./ EF <35% 1, Hypert. 1, Age >75 1, Diabetes 1,
ACC/AHA/ESC (Fuster V et al) Circ 2006; 114:700



4a) USE OF ORAL ANTICOAGULANT THERAPY TO PREVENT ST ROk
ATRIAL FIBRILLATION - RESULTS OF RECENT SURVEYS

Year Treated w/ Warfarin, %

Published Survey Population (Patient Status)

1999 ATRIA Study 11,082 US patients large HMO - No 60

2005 NAROR Study 945 US patients from teaching, 55
community, and VA hospital

2006 Euro Heart Survey 2706 outpatients in 35 European 64
countries

2006 Hylek et al. 402 US patients, # 55 years old, 51

learning hospital

2006 Birman-Deych etal. 16,007 US Medicare patients 49

ATRIA: Anticoagulation and Risk Factors in Atrial Fibrilla tion;
NABOR: National Anticoagulation Benchmark and Outcomes Rep ort.

SJ Connolly, S Yusuf et al.Circ 2007; 116:450



4b) EURO HEART SURVEY ON AF ANTITHROMBOTIC Rx AT
DISCHARGE! (2003-2004)

100
807
2 60. B OAC
-% | B OAC + antiplatelet
L O Antiplatelet
s B Other antithrombotic
20- [J No antithrombotic

Ineligible (n=517) Eligible (n=517)

35 Countries, 182 Hosp, 5333 pts - R Nieuwlaat et a.EHJ 2007, 26:24272
JS - SB Rowan et al., JACC 2007, 49:1561



4C) PROPORTION OF PATIENTSPERSISTING WITH WARFARIN
TREATMENT OVER TIME STRATIFIED BY AGE AND CHADS, SCORE

o Warfarin by age 100 Warfarin by CHADS2 score
80 80
60 \ 60 |
% %
S : H—
20 20
O | | | O | | |
0] 2 4 6 0 2 4 6
Time (years after diagnosis) Time (years after diagnosis)
— Age 40-64 —— Age 65-69 Age 70-74 — CHADS2=0 CHADS2=3 — CHADS2=6
Age 75-79 Age 80-84 —— Age 85+ CHADS?2=1 — CHADS2=4
— CHADS?2=2 CHADS2=5

UK-GPs: n=41910 pts with chronic AF
AM Gallagher et al., J Thromb Hemost2008 6:1500
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Clopidogrel + Aspirin

Anticoaqulation-eligible OAC Contraindications or Unwilling
VKA Aspirin
(INR 2-3) + Placebo
Open-label Double-blind
Non-<inferiority Superiority
n=6,500 n~7,500

Risk Factors

Age® 75, hypertension, prior stroke/TIA, Primary outcome: Stroke, systemic
LVEF<45%, PAD, age 55-74 + CAD or embolism, MI or cardiovascular death
diabetes
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0.4

0.3

0.2

Cumulative incidence

0.1

Primary Outcome

P<0.001

Aspirin

Cumulative incidence

0.4

0.3

0.2

0.1

P<0.0001

Aspirin

Stroke

Major bleeding: 2.0% per year clopidogrel and1.3% per year placebo (p<0.001).
The Active A Invest N Engl J Med2009 360 (In Press)



Such data Is in accord with c
antiplatelet treatment with as

Inical trials, in whch

nirin? or with aspirin

plus clopidogref was shown to be less effective than
warfarin for stroke prevention in atrial fibrillati on.
However, when anticoagulants were unsuitablehe
addition of clopidogrel to aspirin reduced the riskof
major vascular events, the question is why?.

2SPAF 1. Stroke199930:834
SACTIVE Inv. Lancet 2006 367:1903

“ACTIVE Inv. NEJM 2009 360 (In Press)



5b) Investigational Anticoagulant Targets

ORAL PARENTERAL
TFPI (tifacogin)
TTP889
&IXa APC (drotrecogin alfa)
- V”Ia (...................‘.‘.‘-‘-‘-_-"".sl' STM (ART_123)
Rivaroxaban N\ e
Apixaban Va “ e
LYS17717 oo ° AT \draparinux
YM150 ..,
pu-176b | e
Betrixaban 1 (thrombin) DX-9065
TAK 42 oHbod
Otamixaban
Dablgatran EEEEEEEEER Il)

APC activated protein C
Fibrinogen » Fibrin AT o |

STM soluble thrombomodulin

TF tissue factor

FPI  tissue factor pathway inhibitor

Adapted from Weitz JI. Thromb Haemos2007, 5 Suppl 1:65-7.




Emerging Anticoagulants
Potential Alternatives to Warfarin

e Thrombin (Factor lla) inhibitors

— Block thrombin activity and prevent
feedback amplification

— Demonstrated short and long-term
effectiveness

— Safety considerationshepatotoxicity ?
e Factor Xa inhibitors
— Preventthrombin generation
— Demonstrated effectiveness in acute settings
— Safety considerationsbleeding ?




Thrombin inhibitors Factor Xa inhibitors
DIRECT. ORAL INDIRECT PARENTAL
(Fondaparinux)
Ximelagatran Idraparinux

Biotinylated ldraparinux

Dabigitran
DIRECT, ORAL
Rivaroxaban

Apixaban



Randomized Evaluation of Long -term
Anticoagulant Therapy with: Dabigatran Etexilate

Non-valvular AF + N = 18,000
>1 stroke risk factor

Blinded

Open-label

Warfarin Dabigatran Dabigatran

(INR 2.0-3.0)
n=6,000

150 mg bid
n=6,000

110 mg bid
n=6,000

Primary objective : noninferiority vs. warfarin

Observation period: minimum 1, mean 2, maximum 3 years
Primary endpoint: stroke + systemic embolism

Safety measurebleeding during treatment

Results expected: August 2009

htti://cIinicaltrials.iov/th/show/NCT00262601



Potential Alternatives to Warfarin

Thrombin inhibitors Factor Xa inhibitors
DIRECT. ORAL INDIRECT PARENTAL
(Fondaparinux)
Ximelayatran Idraparinux

Biotinylated ldraparinux
Dabigit.an

DIRECT, ORAL

Rivaroxaban

Apixaban



AMADEUS - Trial Design

Patients withi AF +
Indication for

n ~ 6,000

Anticoagulation |

Warfarin or
Acenocoumarol
INR 2.0-3.0

=

o

l[draparinux

(Synthetic
PENTaSaACChANGE,
TAaCle XA InRIpILeK)
2.5/ mg sc weekly

The Amadeus Invest Lancet2008371:315-21.




e ——

Efficacy
Stroke or Systemic Embolism

0.30 - — |draparinux 0.9% per patient year
08  0.25- VKA 1.3% per patient year
2 < --
T % 0.20 - R 1
22 015 - 4
o 0.10
0.05 — HR 0.71; 95% CI; 0.39—1.30.
0 p = 0.007
0 91 182 273 364 455 546
Days
Number at risk
Idraparinux 2,283 1,994 1,704 1,332 954 538 135
VKA 2,293 2,106 1,874 1,555 1,184 770 338

The Amadeus InvestLancet 200¢&; 371:315-21.



AMADEUS - Safety
Clinically Relevant Bleeding

0.30
0.25
0.20
0.15
0.10 _
005 _—o--""77"

incidence

’—__ﬂ—
-—r
-
—_

Cumulative

The Amadeus Invest Lancet2008371:315-21.



Potential Alternatives to Warfarin

Thrombin inhibitors Factor Xa inhibitors
DIRECT. ORAL INDIRECT PARENTAL
(Fondaparinux)
Ximelayatran Idraparinux

Biotinylated ldraparinux
Dabigit.an

DIRECT, ORAL

Rivaroxaban

Apixaban



N
BOREALIS -AF Design

Warfarin

(INR 2.0-3.0)

Double-blind

Patients with atrial
fibrillation +

indications for
anticoagulation

|drabiotaparinux
Subcutaneous, 3 mg once weekly
for 7 weeks, then adjusted
Primary outcome measures: based on age and renal function

Efficacy: all stroke and systemic embolism
Safety: clinically relevant bleeding



Potential Alternatives to Warfarin

Thrombin inhibitors Factor Xa inhibitors
DIRECT. ORAL INDIRECT PARENTAL
(Fondaparinux)
Ximelagatran Idraparinux

Biotinyiaed ldraparinux
Dabigit.an

DIRECT, ORAL

Rivaroxaban

Apixaban



Phase Ill Trials for Prevention of Stroke
and Systemic Embolism in Patients with AF

20 mg* | Warfarin
ROCKET-AF 14,000 >2
g.d. (INR 2-3) =

ARISTOTLE Sy - Al ceall o
bid. | (INR 2-3) =

* 15 mg/d If creatinine clearance 329 mi/m



Potential Alternatives to Warfarin

Thrombin inhibitors Factor Xa inhibitors
DIRECT. ORAL INDIRECT PARENTAL
(Fondaparinux)
Ximelagatran Idraparinux

Biotinyiaied Idraparinux
Dabigit.an

DIRECT, ORAL

Rivaroxaban

Apixakan



APIXABAN AND ACUTE CORONARY SYNDROME

Composite of ISTH Major and Clinically Relevant Efficacy Composite of Cardiovascular (CV) Death, M|
Nonmajor (CRNM) Bleeding Severe Recurrent Ischemia (SRI), and Ischemic Strek
0.1 0.1-
Placebo
E, 0.06- Apix 10 mg OD ., 0.06-
3 < Apix 2.5 mg B
Q =
oo o
= c = )
= % 0.06- £ 2 006 Apix 10 mg OD
20 56
§ S 55
= O Q
(oM =
S 0.04 & § 0.04
T a
& 5
0.0
O T 1 1 1 1 1 1 1
0 4 8 12 16 20 24 28
Weeks from Randomization Weeks from Randomization

APPRAISE Steering Committee and Invest. — Circ2009;119:2877



APIXABAN AND CLOPIDOGREL

Major or Clinically Relevant Nonmajor Bleeding Cardiovascular Death, MI, Severe Ischemia
And Ischemic Stroke

(0 0.16-

0.15
ot o Placebo
]
- o Apixaban 10 mg OD
0.127
0.061
0.081
0.04
0.04
0.03
0.04+
0.0
0 | . | 0 |
Clopidogrel No Clopidogrel Clopidogrel No Clopidogrel
\ 453 230 41 146 85 74

\ 462 Y 243 149 85 75

APPRAISE Steering Committee and Invest. — Cir2009 119:2877




ANTITHROMBOTIC REGIMENS UNDER INVESTIGATION FOR
CHRONIC TREATMENT OF PATIENTS WITH ATRIAL FIBRILLAT ION

Phase 3 trial in AF

Drug Class Phase 2 trial in AF Nomf trial vs OAC Sup trial vs aspirin

Dabigitran etexilate Done NCT00262600 (RE-LV) Not done

AZD0837 Not done Planned Not done

Rivaroxaban Oral Xa inhib Not done NCT00403767 Not done

Results 2010

Apixaban Oral Xa inhib Not done NCT00412984 NCT0049676!
Results 2010 Results 2010

(AVERROES)

Betrixoban Oral Xa inhib Plan 10/2008 Not done

Du-176b Oral Xa inhib Done NCT00504556 Not done

Biotimyl. Idrap. Parent Xa inhib  Not done NCTO00580216H50REALIS) Not done

Results 20107

R Nicuwlaat, SJ Connolly, Heart2009;95:95



1. Regional Understanding & Approach
2. Platelet vs Coagulation Process

3. Ischemic vs Bleeding Balance

4. Treatment Failure or “Resistance”

5. Novel Antithrombotics

ACC/AHA/ESC (Fuster V et al) Circ 2006; 114:700
AHA Guidelines Handbook - Ed. V Fuster 2009



LA APPENDAGE TRANSCATHETER OCCLUSION
The Watchman Device

RB Fountain et al, AHJ 2006151:956 —
Trial 500 pts (AC & ASA 45 days, then ASA)



PROTECT-AF: DEVICE CLOSURE OF LAA AS ALTERNATIVE TO
WARFARIN CANDIDATES (N=800, FU 1 YR)

End point Device event rate Control event rate
All stroke 2.6 3.5
Ischemic stroke 2.4 1.6
Hemorrhagic stroke 0.2 1.9

Serious pericardial effusion in 5%, presently in %

DR Holmes et al. ACC 2009



AF - CORRELATION BETWEEN ENHANCEMENT ON DE-MRI AND
LOW-VOLTAGE REGIONS ON ELECTROANATOMIC (EA) MAP

40 o

R2=0.67
© P<0.05
95% CI (0.81-1.30)

30

20

10

Low Voltage Tissue (EA Map)

0 5 10 15 20 25 30 35 40 45

Extent of Delayed Enhancement (MRI)

RS Oakes et al., Circulation2009;119:1758 (Utah)



AF - PATIENTS IN NSR AFTER LA ABLATION. COX REGRESKEON
CURVES FOR PATIENTS WITH DIFFERENT DEGREES OF DE-MR
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RS Oakes et al., Circulation2009 119:1758 (Utah)



ATHERO-THROMBOSIS- 2009
NOVEL ANTITHROMBOTIC RX - AF AS A MODEL

1. Regional Understanding & Approach
2. Platelet vs Coagulation Process

3. Ischemic vs Bleeding Balance

4. Treatment Failure or “Resistance”

5. Novel Antithrombotics

6. New Directions

ACC/AHA/ESC (Fuster V et al) Circ 2006; 114:700
AHA Guidelines Handbook - Ed. V Fuster 2009



