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Severity of Stroke in AF

®AF is associated with
Increased severity of stroke

® 30-day mortality of
stroke:

> AF 25%

> non-AF 14%

180
Days Post Sirake

Recurrence

® AF increases risk of early
handicap from stroke

® Stroke recurrence more
common in AF group (23%)
than non-AF group (82%)

Lin Stroke 1996
Days Post Stroke Censori Stroke 1993



Aspirin + Clopidogrel

For Stroke Prevention in AF

RR-172(124-2.37), p-0-001

Clopidogrel +aspirin

Number at risk

Clopidogrel
+aspirin

Oral anticoagulation therapy

® >6000 patients with AF and one
risk factor

® Warfarin vs aspirin+clopidogrel

® Stroke/periph. emb/Ml/vascular
death

® Stopped early due to clear
superiorty of Warfarin

® 15% withdrawal from warfarin
(esp. as new therapy)

® Rates of major hemorrhage similar

ACTIVE W Lancet 2006



Thrombogenesis In AF
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RIS QN (0 st sroke e accrin to CHADS: VhSescore_

CHA,DS -VASc Patients (n=7329)  Adjusted stroke
CHADS, score was de' [y rate (lyear)?

al

: 0 0%
CHADS,-VASc has refined

In recent years, many hav

CHA,DS_,-VASCc
Congestive heart failure

Hypertension
Age =75y

Diabetes mellitus
Stroke/TIA/TE

Vascular disease (prior Ml,
PAD, or aortic plaque)

Aged 65 to 74 y
Sex category (ie, female sex)

Maximum score
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Direct Thrombin Inhibitors
Dabigatran

Warfarin (N= 6022)
™ PRADAXA 150 mg twice daily (N= 6076)
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Stroke Ischemic Stroke Hemorrhagic Stroke  Systemic Embolism
HR: 0.64 HR: 0.75 HR: 0.26 HR: 0.61
95% CI (0.51, 0.81) 95% CI1(0.58,0.97) 95% CI1(0.14, 0.49) 95% CI (0.30, 1.21)

* The risk of myocardial infarction was numerically greater in patients who received PRADAXA
(1.5% for 150 mg dose) than in those who received warfarin (1.1%)

ment Group.

‘RE-LY’ NEJM 2009
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Factor Xa Inhibitors

B Events after Discontinuation
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Factor Xa Inhibitors

B Major Bleeding
100 Warfarin

80+

Api
60 pixaban

40-

04< I I
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Hazard ratio, 0.69 (95% ClI, 0.60-0.80)
P<0.001
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20+

No. at Risk

Apixaban 7564 5365
Warfarin 7335 5196




Factor Xa Inhibitors

B Major Bleeding
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Food
limitation

Dosing

Monitoring

Usein
‘valvular’
AF

Reversal
agents

Renal
dosing

Usein
dialysis

Bleeding
c/w warfarin

Warfarin | Dabigatran | Rivaroxaban | Apixaban | Edoxaban
( +++ + ++ ++ ++ )
M= N[e] N[e] N[e] N[e]
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M= N[e] NO NO NO
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M= N[e] N[e] YES NO
Neutral Neutral Better Better




Conclusions

® AF is the most common cause of ischemic stroke and is
Increasingly common

® The risk of stroke is dramatically reduced by effective
anticoagulation with either Warfarin or NOAC agents

® The NOACs are ‘novel’ (1) and experience with their use is
Increasing

® Reversal agents for the NOACs would be very advantageous
® Triple therapy remains a challenge
® Peri-ablation use of NOACs is evolving

®*Optimal bridging strategies are evolving
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Left atrial appendage Is the major source
of thrombi that cause stroke in AF
patients

* 91% of all thrombus in patients with AF is found in the
left atrial appendage (LAA)

* The four largest TEE studies comprising 1,181 patients
showed that 98% of thrombi were found in the LAA

Location of thrombi in non-rheumatic atrial-fibrillation

Total # of
thrombi found in Found LAA Found in left atrium
Setting LAA and atrium  Number % Number % Reference
TEE 67 66 99% 1 1.5% Stoddard, JACC 95
TEE 35 34 97 1 2.9 Manning, Circulation '94
Autopsy 47 35 74 12 25.5 Aberg, Acta. Med. Scan. '69
TEE 4 2 50 2 50.0 Tsai, JFMA 90
TEE 13 12 92 1 7.7 Klein, Int J. Card. Imag. 93
TEE & operation 11 8 73 3 27.3 Manning, Circulation ’94
SPAF III' & TEE 20 19 95 1 50 Klein, Circulation ‘94
TEE 19 19 100 0 0.0 Leung, JACC '94
TEE 6 6 100 0 0.0 Hart, Stroke ‘94
201 91% 1




Left Atrial Appendage

* A remnant of the original
embryonic left atrium that
develops during the third
week of gestation.

® The main smooth walled
left atrial cavity develops
later and is formed from
the outgrowth of the
pulmonary veins.

N M Al-Saady, O A Obel, A J Camm, Heart 1999



RAA LAA

®* Broad and triangular with ® Typically a long, tubular,
a wide junction. hooked structure which is

usually crenellated.

® A narrow junction with
the venous component of
the atrium.

® Trabeculated, with muscle
bars largely running
parallel to each other
giving a comb-like
appearance (hence termed
pectinate muscles).

N M Al-Saady, O A Obel, A J Camm, Heart 1999



Left Atrial Appendage Exclusion
PLAATO Device

® Chest X-ray and
TOE - stable implant
position

S 8 ° No migration,
/‘ _Initinol frame ' gl crosion, or
ePTFE membrane gl cncroachment

® No thrombi, no atrial
shunt

® There have been no
late complications or
embolic events during

follow-up
Sievert Circulation 2002




Left Atrial Appendage Exclusion
Watchman Device

160 u PET fabric




WATCHMAN System

Implant Face Distal to Ostium

Barbs Engage LAA Wall
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Implant Procedure
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160 pm PET
fabric
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One-Year Follow-Up
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Watchman

Devic x ?’f'




One-Year Follow-Up




WATCHMAN: Gross Pathology

Canine — 45 days Human @ Autopsy — 9 months

(death 2° abdominal aortic aneurysm)



PROTECT-AF: Overview

Prospective, Randomized-
Controlled Trial Non-Valvular AF

— Can the WATCHMAN device CHADs 2 1
replace Warfarin?

Randomization

Protocol:

— Randomized patients to either the —
WATCHMAN device or continued
Warfarin (2:1)

Endpoint:
Noninferiority trial

— Efficacy: Stroke, cardiovascular
death, systemic embolism

— Safety: Major Bleeding Events




PROTECT-AF

4993 patient s screened

4291 ineligible
845 refusal to participate or provide
consent
260 planned cardioversion or cardiac
ablati om withir 20 dayvs
343 lone atrial fibrillation or transient

k.

atrial filbrillation alone
283 ejecion fraction =30%
2FLCHADSZ score of O
240 urwilling or unable totake warfarin
1945 various dinical and
echocardiographicreasons

707 randomised

-

E

14 implant not atternpted
& device not implanted within
spedfied timeframe
4withdrew consent
3 ineligible*
1 died before the procedure

449 implant attempted

41 vnable to irnpl art
28 device release criteria not metf
12 procedural event

408 device implanted

3449 stoppedwarfarin at 45 days
59 not stoppedwarfarin at 45 days

b

453 assigned to closure of the LaA J L Ly nssigned towarfarin contrcl

I warfarin never started

v

241 warfarin started

k4

463 included in ITT population

244 included in ITT populaticn

Holmes Lancet 2009



PROTECT-AF: Results

A Primary efficacy endpoint B Primary safety endpoint
0-20 — Cartrol =
Intervention

Pmobabilityofewent

J_,_.-'—'_'— RR 0-62 (95% Crl 0-35-1.25) RR 169 (95% Crl 1.01-3-19)
[ [

Mumberat risk
Control 244 17 244 65 16

Intervention 453 : 34 463 0

C  allstroke [}  Al-cause mortality

0-15 0.20 j

[=]
|

Probability of event

Ff O-F1(95% Crl 0-351-64) g FR 0-52 (95% Crl 0-34-1.24)

T T T . - T T 1
365 730 1005 365 720 1045

Tirme since randomisation (days) Time since randomisation (days )

Mumberat risk
Control 244 174 17 17 68
Imtervention 463 33z 136

Holmes Lancet 2009




PROTECT-AF - Results

A Primary efficacy endpoint
020 Control

Interventicn

® AF + at least 1 risk factor

® 2:1 randomization

Frobabilityof event

L > LAA closure (intervention) 463
> Warfarin (INR 2-3) 244

RE0-62 (95% Crl 0-35-1.25)

® Stroke, CV death, systemic embolism

Mumbe |_E|t risk i
® Non-inferiority trial tervention 463

B Frimary safety endpoint

® 99.9% chance that intervention not
inferior to Warfarin, efficacy slightly better
for LAA closure

® Safety endpoint significantly more
common with LAA closure (most episodes
occurred on day of procedure)

® Serious cardiac effusions were most RR1.69 (35% Crl 1.01-3-19)
common adverse event, 3 device
embolizations

Holmes Lancet 2009



Surgical Experience

Paucity of Data
Amputation vs. Closure

<50% are truly eliminated

Useful when surgery Is
otherwise indicated

Schneider Cardiology 2005



CONCLUSIONS

® Atrial fibrillation is a major cause of stroke
® Stroke in AF tends to be severe

® Effective means exist for reasonable protection against stroke in
AF

® Conventional anticoagulation with warfarin is challenging and
carries bleeding risk

® Novel anti-thrombin agents may offer excellent alternatives

® Mechanical left atrial appendage closure is under investigation




