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Projected number of

persons with AF (millions) in the US

0

Most frequent cardiac arrhythmia
4.5 million patients in the EU, 2,2 million in the US.
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“To this variety of apoplexy those are
most liable who lead an idle life, who
are obese, whose face and hands are
constantly livid and whose pulse
constantly unequal.”

Wepfer, 1658
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AF-related stroke:
Mortality ~50% per year

ZuvolALKa >60 eTwv

>80 eTwv

Go AS, et al. JAMA 2001;285:2370-2375.
Marini C. etal Siroke 2005:38:1115-1118
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Left Atrial Appendage (LAA)










ACTIVE W sub-analysis, 526 centers, 15 countries, 6706 patients
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Connolly SJ et al. Circulation 118: 2029-2037 (2008)
Hohnloser SH ef al. J Am Coll Cardiol 50: 2156-2161 (2007)




AEE oyetillopeva pe KM

I Strokes with AF (n=216) I Strokes without AF (n=845)

Disability at clinical presentation? 30-Day post-stroke mortality?

30
p<0.005 p<0.0005 p<0.048
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Severe limb weakness Bedridden Strokes Strokes

with AF without AF

1. Dulli DA et al. Neuroepidemiology 2003;22:118-123. 2. Lin HJ, et al. S#oke 1996;27:1760-1764. (I‘l: 1 O3> (I‘l:398)



OIKONOMIKA

E-‘ The American Heart Association estimates that the direct
[ and indirect cost of stroke in the US is $65.5 billiOl’ll

AF-related strokes in the UK would save an estimated

1. Rosamond, W et al. Circulation 2008;117:e25-146. 2. Kolominsky-Rabas PL, et al. Stroke 2006;37:1179-1183. 3. Stewart S, et al. Heart 2004;90:286-292.
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Adapted from Fuster V ef al. Eur Heart J 2006;27:1979-2030



395147 aoBeveig

- ~____ Control (no atrial arrhythmia)

 Isolated atrial flutter,

Izolated atrial fibrillation

Stroke free

™ Atrial flutter to
atrial fibrillation

4 5
Follow-up time, years

Biblo, I A, yuan, Z, Qnan, KJ, et al, Am | Cardiol 2001, §7:346.
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Risk Stratification

Stroke Prevention
Bleeding Risk

all patients with AF or AFL

stratified using a predictive index for stroke
risk of bleeding
most patients should
receive antithrombotic therapy.




YTToAoyIoHO¢ BpoBoeBOAIKOU KIVOUVOU:
CHADS, score
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Risk factor Points
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CHADS, score

15 20
Mpocapuoouévog Kiviuvog AEE (% avd £1o¢)

Gage BF, ef al. JAMA 2001;285:2864-7.0




NEO SCORE ¥
CHA,DS,-VASc

Risk factor Score

Congestive heart failure/LY dysfunction I

Hypertension I
Age 275

Diabetes mellitus
Stroke/TIA/thrombo-embolism
Vascular disease?

Age 65-74

Sex category (i.e. female sex)

Maximum score
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Bleeding Risk — HAS-BLED Score

Letter Clinical characteristic® Points awarded

H Hypertension I

Abnormal renal and liver

s function (| point each)

Stroke |

Bleeding I
Labile INRs I

Elderly (e.g. age >65 years) I

Drugs or alcohol (| point each) | or2

Maximum 9 points

Risk of Major Bleed: Score 0 = 1%/yr, Score 5 = 12.5%/yr

@

EUROPEAM

www_escardio_org SOCIETY OF
CARDICOLOGY ™




AvTimtnutind p.os.

Adjusted-dose Warfarin
Compared with Placebo/Control

Relative Risk Reduction
95% CI

AFASAK | -, : | ;

SPAF I

BAATAF

CAFA
SPINAF

EAFT

All Trials (n=6) @

RRR=64D/EI IIIIIIIIIIiIIJ;IIIII

100% 50% 0 -50% -100%

Hart RG et al. Ann Int Med. 1999;131:492-501. Warfarin Better Warfarin Worse
RERR=relative rnisk reduction




AvtiotponetoMone

Aspirin Compared with Placebo

Relative Risk Reduction
(95% CI)

AFASAK 1 (1) ——

SPAF | (3)

EAFT (9)

ESPS Il (14)

LASAF (13)

UK-TIA (16) . °

All Trials (n=6) ( p——v
RRR=19%  c————

100% 50% 0
Aspirin Better Aspirin Worse

Hart RG et al. Ann Int Med. 1999:131:492-501.




RCTs Warfarin vs ASA

Study, Year (Reference) Relative Risk Reduction
(95% CI)

AFASAK |, 1989 (3); 1990 (4)
AFASAK 11, 1998 (5)

BAFTA Study, 2007 (1)
Chinese ATAFS, 2006 (6)
EAFT, 1993 (7)

PATAF, 1999 (8)

SPAF 11, 1994 (9)

Age s75y
Age =75y

Aspirin trials (n = 9%)

RRR=39% 50% 0 -50%

Warfarin Better Warfarin Worse

Hart RG et al. Ann Int Med. 2007;147:590-592. ASA=aspinn; RCT=randomized clinical tnal




Odds Ratio

Avummutine p.os. vs placebo

15.0

Ischemic Intracranial bleeding

stroke
10.0-

O
S\
! ; o
1_” ...........................
0 | 1 | | | 1 |
1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0

INR

Target INR: 2.0-3.0 regardless of the patient’s age

Kohorte (73 Ptn): EM Hylek. N Engl J Med 1996;335:540-546
Meta-Analyse (21 Studien, 6248 Ptn): MW Reynolds. Chest
2004;126:1938-1945
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65-69
70-74
75-79
B80-84
85-89

==90

65-69
70-74
75-79
B0-84

Antiplatelet drug




INR control:
Clinical trials vs. clinical practice (rw)

I Clinical triall I Clinical practice??

Eligible patients receiving warfarin
(%)

<2.0 2.0-3.0 >3.0 INR

INR = international normalized ratio ; TTR = time in therapeutic range (INR 2.0-3.0).
1. Kalra L, et al. Br Med | 2000;320:1236-1239; *Pooled data: up to 83—71% in individualized trials.
2. Samsa GP, et al. Arch Int Med 2000; 160:967-973. 3. Matchar DB, et al. Az | Med 2002; 113:42-51.



Mzeilova Atpogoayind enetaodia

Randomized trials INR Target -m-

1.5-4.5

SPAF I 2.0-4.5

AFFIRM 2.0-3.0

Observational studies INR Target

Van der Meer et al. (1993) 2.8-4.8

Palareti et al. (1996) 2.0-4.5

Go et al. 2.0-3.0




Kovpapuvins Avtimyutisd

B > .70V yevro TAN0LGILO, N AVTITINATINY] oCYWYN
LE LOLLOOLYING EAXTTWVEL TOV #LVOLYO
eYAEPUMHOD ETTELGOOIOL note 65%0, ONANOT]
1-2% enoiwe

m Elattwveton v Ovnrotnto not 1 voonpotyta

m Av€avetot o #lvouvog Pellovog oloQOAYIOG
noctoe 50%, doniadn 1,3-1,5% ernotwe




Time-in-therapeutic-range with warfarin use
in clinical practice

100

80

Time in therapeutic range (%)

Samsa  Samsa McCormick Matchar Matchar Matchar Go Shen Nichol Averagelt
20002 20002 20013 2003* 2003% 2003% 20033 2007¢ 20087
N=61 N=125 N=174 N=363 N=317 N=317 N=7445 N=11,016 N=756

* Linear interpolation method not used.

T Overall effect = 0.55.

1. Baker WL, et al. ] Manag Care Pharm 2009;15:244-252. 2. Samsa GP, et al. Arch Intern Med 2000;160:967-973.

3. McCormick D, et al. Arch Intern Med 2001;161:2458-2463. 4. Matchar DB. Card Electrophysiol Rev2003;7:379-381.

5. Go AS, et al. JAMA 2003;290:2685-2692. 6. Shen AY, et al. ] Am Coll Cardiol 2007;50:309-315. 7. Nichol MB, et al. Ann Pharmacother 2008;42:62-70.



Limitations of VKA therapy
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Ansell ], et al. Chesz 2008;133;160S-198S. Umer Ushman MH, et al. | Interv Card Electrophysiol 2008;22:129-137.

Nutescu EA, et al. Cardiol Clin 2008;26:169-187.



INMOKPATEIA 2004, 8, 1: 35-39

NPQTOTYIIH EPI'AXIA

MaxpoYEOVLOL TTAEAROAOUON O tGOEVIIV EEALTIOG AYPNGS CVTLITNHTIRGIV
a7to TO OTOUAL

I.A. Boywatliic, E. Kauniton, ©. Kapapitoog, *M. Kayowavidov, LM. Boyiatlic
Kapdiohoynd Turjpa, *Aypatoroyiné Epyaomjolo, T.N. Noooropeio Bépoiag

ApxreTol aoevels nmopoty PE EMITUYIG VO AUTOD-

pvbpicouvy ™ SO0 TOU AVILANHKILAOT (Oftme ol duapfr-
TLrOL TN SO0 TN WOooUkivng) ®ol va emriyouy (oo, av
Gyl HalUTEQOD, DEQOAREVTIHRG AMOTEAECNUO UE JUHOOTEQO
OLHOVOMLKO HooTos. Elval pia moklld vmooyOolEVT] LOD-
@1 AVILRETOMRLONS Ty acbBevov avtov. Xpewalovroal
OIS LWEYUAVTEQES, MOOOITTLHES HOL TUYLOTTOLT|LEVES |LE-
AETEC yu vir muotomwoln0el To uxpEllpo TNS EQEOOOoYTS
<.
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ORIGINAL ARTICLE = =

Validation of the international normalized ratio (INR) in a
new point-of-care system designed for home momtorlng

of oral anticoagulation therapy
W. PLESCH™, A. M. H. P. van pen BESSELAART
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35
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0,050 550 leo @S5 -3 5- A0 4.5 5.0

Laboratory INR
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Kovpagvira vs Aomipivn

Warfarin Compared with Aspirin  All Strokes

Relative Risk Reduction
(95% CI)

AFASAK | (1)
AFASAK Il (2)
EAFT (9)
PATAF {15)
SPAF Il (4)

All Trials (n=5) t—e—|

| P TR L, T il .

100% 50%: 1] - -50%  -100%
Warfarin Better Warfarin Worse
RG Hart. Ann Interm Med 1999;131:492-501 C van Walraven. JAMA 2002;288-2441-2448

* Administering VKA to 1000 patients with AF for one year may
prevent —compared to aspirin- 23 ischemic strokes at the cost of 9

major bleeding episodes.



Aomipivn #° #AOTLOOYQENY] VS XOLUKLQIVINY

ACTIVE W study terminated prematurely due to inferiority of
the ASA+Clopidogrel combination vs. VKA

Primary EP (ITT) Stroke

ACTIVE Investigators. Lancet 2006:367:1903-1812



Aomigivy »* ®Aomd0yQEAN
@ ~RR0.89 (0.81-0.98)

ACTIVE A: patients in whom
VKA therapy was
“unsuitable”

= Physician’s judgement: 50%
= Patient’s preference: 26%
CHADS,: 1-2

Rx: ASA alone vs. ASA +
clopidogrel

Median FU: 3.6 yrs

Primary EP: stroke, M|,
arterial embolism, CV death

= !
...........

The ACTIVE Investigators. M Engl J Med 2000; 380 20668-2078
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Table I. Redative Risks of Primary and Secondary Outcomes, According to Treatmant Group, ™

Dubcome Clopidogrel plus Aspirin (N=37712) HAspirin [N =317T82] P Value

H, of SHErTEs I o & EreriEs F S

<0000

schemic

Table 3. Redative Risks of Hemarrhage, According to Treatment Grouwp.,

Bleading Clopidogred plus Aspirin Aspiin Ralative Risk [95%: C1) P walisa

RO, Of Eaver LS

Majar bleeding
B
Fasa L Ak PLLASE—2 35

Minor bleeding 40 3.3 43 : 242 (103-2.84)

l"||1:.' Edeed ngz

The ACTIVE Inveshigators. M Engl J Med 2008;380-2066-2078



Overview of Thromboembolic Management
(ESC)

No antithrombotic




Antithrombotic Strategies for Cardioversion of AF/AFL

Hemodynamically
stable

Hemodynamically
unstable

Pharmacological
or electrical
cardioversion

Urgent electrical
cardioversion

Hemodynamically
Stable

Hemodynamically
unstable

v

Urgent electrical
cardioversion

Pharm or DC
cardioversion

TEE-guided
cardioversion

I_hl

Antithrombotic therapy
-In general, no prior or subsequent anticoagulation is
required
-1f AF/AFL persists or recurs or if AF/AFL has been
recurrent, antithrombotic therapy (aspirin or OAC) should
be initiated and continued indefinitely; if NSR, ongoing

antithrombotic therapy according to CHADS2
-Early follow-up to review antithrombotic strategy, expert
consultation may be required)

! oo

Antithrombotic therapy
-0AC generally precardioversion
Urgent electrical - if possible before, otherwise
immediately after
Pharm or DC, OAC for 3 wk precardioversion and
at least 4 wk after
TEE-guided: OAC initiated with heparin bridging
- Guidelines for ongoing antithrombotic therapy and
review/consultation as for duration < 48 hr

patients at particularly high risk of stroke (e.g. mechanical valve INR<2.5, rheumatic heart disease, recent stroke/TIA)
2Heparin must be initiated and continued until a therapeutic level of oral anticoagulation has been established
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(CHADS2=0) pt (CHADS2 = 1)
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Echocardiography in AF:
iInformation for clinical decisions

EAE recommendations, EJE “10

Thrombi

Atrio auricular
function

Spontaneous echocontras

LA appendage velocities

LV function and thrombi
Only with TOE

_ « Patent foramen ovale /
« Complex aortic plaques

Flachskampf FA et al. Eur J Echocardiogr. 2010;11:557-576. r / ‘
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TEE correlates of thromboembolism In

high-risk patients with nonvalvular AF
The SPAF3 Investigators Committee on Echo Ann Intern Med 1998

Left Atrial Both \  Complex Aortic
Abnormality* | 205%/y Plaque

7.8% 1y (7/36) 12.0%/y
(4/50) (4/31)

TEE=transesophageal echocardiography
Ann Interm Med. 1998;128:639-647_



Sites of action of new
anticoagulants

Vascular Contact
InjLry activation

T Hita
TF FVilla

© (7

Rivaroxaban

Apixaban
Betrixaban
Edoxaban

Factor Xa inhibitors

()

o MGG Dabigatran exetilate

Hankey GdJ, et al. Lancet Neurol 2010; 9; 27384 ‘ FlhllnD-EIEn .| Fibrin




Cumulative hazard rates

Time to first stroke or SSE

0.05

0.04

RRR

0.03 RR 0.91

0.02

0.01

0.0
0 0.5 1.0
Years

RR = relative risk; RRR = relative risk reduction; CI = confidence interval.
Connolly SJ, et al. N Eng/ | Med 2009;361:1139-1151.

1.5 2.0 2.5

Dabigatran etexilate is in clinical development and not licensed for clinical use
in stroke prevention for patients with atrial fibrillation.



RE-LY® in perspective

Meta-analysis of ischaemic stroke

or systemic embolism
Warfarin vs. placebo I-I—I

Warfarin vs. low dose warfarin I—I—I

Warfarin vs. ASA

Warfarin vs. ASA + clopidogrel

Warfarin vs. ximelagatran

Warfarin vs. dabigatran 150 mg bid

0 0.3 0.6 0.9 1.2 1.5 1.8 2.0
Favours warfarin Favours other treatment

Camm J. Oral presentation at ESC on Aug 30t 2009 Dabigatran etexilate is in clinical development and not licensed for clinical use
http:/ /www.escardio.org/congresses/esc-2009 /webcasts / pages/sunday.aspx in stroke prevention for patients with atrial fibrillation.



Major bleeding rates

RR 0.93 (95% CI: 0.81-1.07)

p=031 (superiority)  pp (.80 (95% CI: 0.69-0.93)
35 p=0.003 (superiority) -
a0 P RRR
' - 20%

2.5 ). 1]

Rate per year (%)

D150 mg BID D110 mg BID Warfarin
375 / 6,076 322 /6,015 397 / 6,022
RR = relative risk; RRR = relative risk reduction; CI = confidence interval. Dabigatran etexilate is in clinical development and not licensed for clinical use

Connolly SJ, et al. N Eng/ | Med 2009;361:1139-1151. in stroke prevention for patients with atrial fibrillation.
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ITgpoyvwan

37.724 aoBeveic pe otedpaviaia vooo: 12.5% eixav KOMUIKN poappapuyr

Patients (%)

8 -

P < 0.0001
6.9

1 AF nNo AF

Death / Mi / stroke CV death Bleeding

Gaoto 5 et al, on behalf of the REACH Regisiry nvestigators. Am Heard J 2008, 156 855-863.



33% of all patients with AF have coronary artery
disease

End point Aspirin HR (95% Ki) P value

Events per 100 patient-years _

All CV events - 0.71(0.59-0.85) | <0.001

Acute M| 0.7 1.0 0.63 (0.39-1.04)

Meta-Analyse aus 6 Studien, 4052 Patienten. C Van Walraven. JAMA 2002-288:2441-2448



AF + AF—
(n=6,814) (n=56,775)

Varniable, % ‘ ‘ P value ‘

Any two antiplatelet agents < 0.0001

Oral anticoagulants 36.17 < 0.0001

“Oral anticoagulants are underused in patients who have a history of AF”

Goto S et al, on behalf of the REACH Regisiry Investigators. Am Heart J 2008;156:855-863.
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m >e aolevelg pe aptrptoouinowoy / XN xo ox
oLOULO, aEMEL YeVInaL 7] OTILEIVY] XKoL LOVO.
Kovpopvind 6ev evoelnvuvtot

m Aocbevelg pe KM nar tovkarytotoy eva mopayovto
YLYOLYOL TEETEL VoL AXLLBAVOLY XOVIOLOIVINGL,
avegoptntoe oy eyovy XN. H npocOnun aonipivng
OV EVOENVLTOL

M Hurlen. N Engl J Med 2002;347:969

MA Brower. Circulation 2003;106:659

RF Van Es. Lancet 2002;360:109

Warfann Antiplatelet Vascular Evaluation Tnal. N Engl J Med 2007357217
PP Karjalainen. Eur Heart J 2007;28:72s



PCI — Stents
KoAmivn Mappogoyn

Tt novovpe;



Antithrombotic Management of AF/AFL
in CAD
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Triple therapy of warfarin, aspirin, and clopidogrel

Author
Orford JL et al. (5)

Mattichak 5J et al. (7)
Khurram Z et al. (8)
Porter A et al. (9)

Lip GYH & Karpha M (10)
Karjalainen PP et al. (11)
DeEugenio D et al. (12)
Rubboli A et al. (13)
Nguyen MC et al. (14)
Wang TY et al. (15)

At 30 days
2/66(3.1%)
MR
NR
2/180 (1.1%)
0/6 (0%)
MR
NR
3/20 (15%)
NR (34/580; 5.9%)
NR

At 6 months
NR
5/40 (12.5%)
NR
NR
NR
NR
14/97 (14%)
NR
NR
NR

At > 12months
NR
/40 (21%)
7/107 (6.6%)
NR
NR
7/106 (6.6%)
NR
NR
NR
NR

Ruiz-Nodar JM et al. (16)

NR

NR

36/242 (14.9%)

Rogacka R et al. (17)

NR

NR

6/127 (4.7%)

Total

7/272 (2.6%)
(39/852; 4.6%,
including ref 14)

19/137 (13.9%)

28/380 (7.4%)
(64/622; 10.3%,
including ref. 16)

et al. Ann Intemn Med. 2008;40(6)-428-36.




KM - 2N - PCI

Z€ AN TUXQLLOTIOLNEVEC MEAETEC, N TPUTAN Bepameia
(ASA+Clopidogrel+VKA) peta amo PCl kal stent guvobeuotav
Qo auénon Tou alpoppaykou Kivduvou Kata 3,5 QopEc ot
OUYKpLOaN KE TN OUTAN avilaldoneTaAlakn aywyn, aAAd ot
alpoppaylec AEN nrav yevika anelAntikec yia tn lwn.

Av dlakomouv ot VKA, o kivouvoc eykepaAikou emelgodiou

aucavel 3 Qopec.

Av 6ev 600el TO Eva amo TA AVTIALLOTETAALAKA, O KivOUVOC
OpopBwonc tou otevt aulavel pexpL kat 7 popec!!

Holmes JR. J Am Coll Cardiol 2009;95:109 (review)
Ruiz-Nodar J. J Am Coll Cardiol 2008;51:818 (n—=426)
Kanalainen PP. Eur Heart J 2007:28:726 (n=239)

Nguyen MC. Eur Heart J 28:1717 (n=580)

Buresly K. Arch Intem Med 2005;165:784 (n=51 out of 21 443,



Combination treatment after PCl and stent in patients with chronic
AF who necessitate oral anticoagulants

Type of Type of

PCl Stent Recommended treatment

Bleeding risk

1st month: triple therapy + PP

Elective | Bare-metal | || tefinitely: VKA (INR 2.0-3.0)

3 (-olimus) or 6 (paclitaxel) months: triple
Low or Drug- therapy + PPI

intermediate eluting Up to 12 months: VKA + clopidogrel
(score 0-2) Indefinitely: VKA (INR 2.0-3.0)

Bare-metal 6 months: triple therapy + PPI
Jdrug- Up to 12 months: VKA + clopidogrel
eluting Indefinitely: VKA (INR 2.0-3.0)

www.escardio.org ment of Atnal Fibnllation 2010




Combination treatment after PCl and stent in patients with chronic
AF who necessitate oral anticoagulants

Type of Type of

PCl stent Recommended treatment

Bleeding risk

2-4 weeks: triple therapy + PPI
Indefinitely: VKA (INR 2.0-3.0)

Elective | Bare-metal

High (score 3
or higher) 2-4 weeks: triple therapy + PPI
ACS Bare-metal * Up to 12 months: VKA + Clopidogrel
» Indefinitely: VKA (INR 2.0-3.0)

www.escardio.org . ESC Cuidelines on Management of Atrial Fibrillation 2010
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| AF Patient (on Antithrombotic Therapy) to Undergo
Surgical or Diagnostic Procedure With Major Bleeding Risk

v i v

Chnitiniie Stop antithrombotic Continue OAC or
antithrombotic pre-procedure Stop OAC and bridge Stop OAC and bridge
Re-institute when risk with UFH or LMWH with UFH or LMWH

(INR < 3 if warfarin)

of bleeding reduced perioperatively | perioperatively T

* CHADS, < 2

** Mechanical valve, recent stroke or TIA, rheumatic valve disease, CHADS, 23
1 Stop 12-24 hr pre-procedure, restart when hemostasis secure and bridge to therapeutic OAC

LMWH=low-molecular-weight hepann; UFH=unfractionated heparin




Epwtnpota mpoc amavinon oto pEAAoV

Mropel n OuTAn avTlalponeTaAlakn aywyn va cuvOUaoTEL e
TOL VEQ QIO TOU OTOMATOC avTLmnKTika dabigatran, rivaroxaban
N apixaban ;

Mmopouv T QVTITNKTIKA VA GUVOUNOTOUV [E TO VEQ
avtlollonetaAlaka prasugrel n ticagrelor ;

Mota Ba elval N AmOTEAETUATIKOTNTA KOl LOPOAELD TWV
avtaywviotwy Tou umodoyea Bpopfivnc ota alpomeTaAla ;

Kata mooov Ba 6LteukoAuvouy TLC amopaceL Hag Ta
BloamopodnoLUa OTEVT ;
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