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History

A 81yoWM with Chronic AF on Warfarin therapy.

A Comorbid factors are HTN, OSA, CAD, CHp&iFh
tF NJAYyazyQa 5AasSlasSo

A Episode of syncope felt to be orthostatic from

Parkinsonsfell down flight of stairs, immobile for a
day, almost fatal. Small brain bleed.

A 20KSNJ Yl 22N FlFffa asoz
A Gl bleed 9/2015 secondary to multiple ulcers in
duodenum requiring transfusions

A Maintaining Warfarin, Last INR 2.8, previously on
Xarelto
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Background

A Atrial Fibrillation (AF) is a major risk factor for embolic
stroke. Patients with AF have 5 times the risk of stroke
compared to patients without AF

A AF accounts for at least 0% of all CVVA

A Stroke is more severe for patients with AF, as they hav
/0% chance of death or permanent disability

A AFassociated ischemic strokes generally occlude large
Intracranial arteries depriving a more extensive region
the brain of blood flow

A Compared with norAF patients, AF patients have poore
survival and more recurrences of stroke during the first
year of followup?

Holmes DR. Seminars in Neurology. 2010;30;5328

TuHT et alCerebrovascular Disease. 2010;30(4):989

Go ASHylekEM, Phillips KA, Changh¥énaultLE, Selby JV, Singer DE. Prevalence of diagnosed atrial fibrillation in adults: national implication
rhythm management and stroke prevention: the anticoagulation and risk factors in atrial fibrillation (ATRIA) study. JAVEZ8S@B7@2375.
OnalanO, Crystal E. Left Atrial Appendage Exclusion for Stroke Prevention in PatientWhbumaticAtrial Fibrillation. Stroke. 2007; 38: 624
630



Anticoagulation

A Anticoagulation reduces risk of
thromboembolism (TE) In patients with Atrial
Fibrillation.

A Meta-analysis looking at 29 trials included 28,044
participants. Compared to control, warfarin and
antiplatelet agents reduced stroke by 64% and
22%, respectively.

A Warfarin was substantially more efficacious than
antiplatelet therapy (relative risk reduction 39% )
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2) Warfarin versus aspirin for prevention of thromboembolism in atrial fibrillation: Stroke Prevention in Atrial FibrlliStiady. Lancet.
1994;343:68791.



CHADS-VASC

Table 4. Stroke or Other Thromboembolism Events per
Patient Year Based on the CHA,DS,VASc Scoring System

TE Rate During

A Validated in
- - CHA,DS, No. of TE TE Rate Duri 1 Year, Adjusted
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679 36/1016 3.54 (2.49, 4.87) 9.8
294 15/436 3.44 (1.94, 5.62) 9.6

*Theoretical TE rates without therapy: assuming that warfarin provides a

64% reduction in TE risk, based on Hart et al.2* Cl indicates confidence interval |

1) OlesenIB, Lip GY, Hansen ML, Hansen®RirupJSLindhardsed, Selmer GhlehoffO, Olsen AMGislasorGH, Torp-Pedersen C.
Validation of risk stratification schemes for predicting stroke and thromboembolism in patients with atrial fibrillaticmwiate cohort
study. BMJ. 2011; 342: d124.
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A CHF

AHTN

A AGE (2)

A VascularonobstructiveCAD)

I Score =5 (6.7% yearly risk of CVA)
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HASBLED score

Table 4 Major Bleeding Rates by HAS-BLED Score in the Overall SPORTIF Cohort (n = 7,329)
bl and Those Taking Warfarin Only (n = 3,665)

HAS-BLED Patients With Particular Score Major Bleading Patients With Particular Score Among Major Bleeding
Score in the Whole Cohort* Eventst Those Taking Warfarin Only* Eventst

0 1,757 (24.0) 21(1.2) 746 (20.4) 7(0.9)
2,717 (37.1) 75(2.8) 1,283 (35.0) 44(3.4)
1,752 (23.9) 63(3.6) 950 (25.9) 39(4.1)
834 (11.4) 50 (6.0) 483 (13.2) 28 (5.8)
241 (3.3) 23(9.5) 180 (4.9) 16 (8.9)
27 (0.4) 2(7.4) 22 (0.6) 2(9.1)

1(0.0) 0 1(0.0) 0

c-statistic = 0.654; p value for trend <0.0001 ¢-statistic = 0.659; p value for trend <0.0001

Values are n (%). *Percentage of column total. tPercentage of row total.
HAS-BLED = Hypertension, Abnormal Renal/Liver Function, Stroke, Bleeding History or Predispesition, Labile INR, Elderly, Drugs/Alcohol Concomitantly; SPORTIF = Stroke Prevention Using an ORal
Thrombin Inhibitor in Atrial Fibrillation.

A HTN
A BleedingHx
A Elderly

I Score = 3 (at least. Near fatal fall) Risk is at least 5.8% per year



Options?

A 1) Eliqui® Pradax&

A 2) Noantiocoagulatior?
A 3) Same Warfarin?

A 4) Dual antiplatelet?



Despite Increasing NOAC Adoption, Overall Rate of
Anticoagulation in High Risk NVAF Patients has
Not Improved

Anticoagulant Usein Patients with NVAF
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Results from the NCDR PINNACLE Registry?

1. Jani, et al. Uptake of Novel Oral Anticoagulants in Patients with Non-Valwilar and Valwular Atrial Fibrillation: Results from the NCDR-Pinnacle Registry.
ACC 2014



Left Atrial Appendage

A More than 90% of cardiembolic events originate from the Left Atrial
Appendage (LAA) in neheumatic Atrial Fibrillationt?

A A review of 23 studies found that thrombi were presentin 17% of
patients withnonrheumaticAF, of which 91% were located in the LAA

1. OnalanO, Crystal E. Left Atrial Appendage Exclusion for Stroke Prevention in PatiemtewhkeumaticAtrial Fibrillation. Stroke. 2007; 38: 6880
2. Blackshear JL, Odell JA. Appendage obliteration to reduce stroke in cardiac surgical patients with atrial fibrillafiboraa®urg1996;61:7589.



Why?

The left atrial appendage (LAA) is particularly vulnerable to thrombus
formation due to its complex anatomy and low blood flow during AF.

The LAA is a blind pouck2cm long. It has a narrow neck with
multiple lobes.

Theendocardiakurface is irregulatyabeculatedand full of crypts.
(pectinatemuscles)

Size and Shape of the appendage have been shown to predict stoke.

I Larger LAAstia Larger neck diameter and greater length have a
higher risk of stroke
i 6/ KAOLSY 6Ay3IE aAKILIS Aa T1d: S
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Surgery, vol. 61, no. 2, pp. ©%59,1996.
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Journal Cardidhoracic Surgery, vol. 17, no. 6, pp.¢ZA2, 2000.
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Cauliflower Luigi Di Biase, Pasquale Santangeli, eDdés the Left Atrial Appendage Morphology Correlate With the

Risk of Stroke in Patients With Atrial Fibrillation? J@otiCardiol 2012;60(6):53-638



LAA Anatomy/Morphology

Ex: Dec 05 20




Left Atrial Appendage

Why do we have one?

A A major endocrine organ

I produces ANP (Atrial natriuretic Peptide)
I It also helps mediate thirst (animal studies)

I The ANP concentration is 40 times higher in the LAA
walls than In the rest of the atrial free wall and in the
ventricles.

A Acts as a reservoir/decompression chamber

I when left atrial pressure Is high, it can accommodate
extra blood. It IS more distensible than the left atrium.

I Animal experiments have shown that eliminating
access to the LAA results in an increase In the size ar
mean pressure In the left atrium.

1. StollbergerC, et al. Elimination of the left atrial appendage to prevent stroke or embolism? Chest, Vol. 124, December 2003;6@p. 235¢
2. AlSaadyNM, et al. Left atrial appendage: structure, function, and role in thromboembolism. Heart, Vol. 82, 1999,-%p. 547



Watchman

A The WATCHMAN device, first
Implanted in 2002

A Selfexpanding, operendednitinol
frame with fixation anchors and a
polyethylene membrane

A Catheterbased transseptal delivery
system.

A Permeable membrane , Warfarin is
required for at least 6 weeks to
prevent thrombus formation prior to
endothelializatiorof the device.




= Percutaneous closure of the left atrial appendage versus
warfarin therapy for prevention of stroke in patients with

atrial fibrillation: a randomised non-inferiority trial

David R Holmes, Vivek Y Reddy, Zoftan G Turi, Shephal K Doshi, Horst Sievert, M aurice Buchbinder, Christopher M Mullin, Peter Sick, forthe
PROTECT AF Investigators™
Lancet 2009; 374: 534-42

A Protect AF trial

i 707 pts with AF, CHADSZ2 >=1, randomized to Left atrial
appendage closure (Watchman) or Warfarin.

A After 1065 patientyears of follow up, the primary endpoint
(stroke, systemic embolism, or cardiovascular or
unexplained death) was less in the WATCHMAN group vs
the warfarin group (3.0% versus 4.9% per 100 patient
years) and achieved the criteria for noninferiority.

A However, the primary safety endpoint (excessive bleeding
or procedurerelated complications) was significantly worse
iIn the WATCHMAN group (7.4% versus 4.4% per 100 patie

years).



PROTECT AFrédar Results in JAMA

Table 2. Intention-to-Treat Primary Efficacy and Safety Outcomes According to Treatment Group by Bayesian Model

Device Group (n ;(-\ Warfarin Group (%IMN Device/Warfarin Posterior Probabilities, %

Events/Patient- Observed Events/Patient- Observed Rate Ratio (95%
Event Years Rate® Years Rate® Credible Interval) Noninferiority Superiority

P‘rimELry efficacy end 39/1720.2 23(1.7-3.2) 34/900.8 3.8(2.5-4.9) 0.60 (0.41-1.05) =09 96
point

Stroke 26/1720.7 1.5(1.0-2.2) 20/900.9 2.2(1.3-3.1) \0.68(0.42-1.37) =09 83
Ischemic 24/1720.8 1.4 (0.9-2.1) 10/904.2 1.1(0.5-1.7) \.26(0.72-3.28) 78 15
Hemorrhagic 3/1774.2 0.2 (0.0-0.4) 10/916.2 1.1 (0.5-1.8) .15 (0.03-0.49) >09 99
Disabling® 8/1771.3 0.5 (0.2-0.8) 11/912.7 1.2 (0.6-1.9) .37 (0.15-1.00) >09 o8
Nondisabling® 18/1723.7 1.0 (0.7-1.7) 9/907.7 1.0(0.4-1.7) .05 (0.54-2.80) 80 34

Systemic /17736 0.2 (0.0-0.4) 0/919.5 0 NA
embolization

Cardiovascular or 17/1774.3 1.0 (0.6-1.5) 22/919.4 2.4(1.4-3.4) 0.40 (0.23-0.82)
unexplained death

Primadry safety end 60/1666.2 3.6 (2.8-4.6) 27/878.2 3.1(2.0-4.3) 1.17 (0.78-1.95)
point

Abbreviation: MA. not applicable. \/ thwdhabling strokes were those with Modified Rankin Scores of
2 Events per 100 patient-years (95% credible interval). 0-2 after the stroke.

b Primary efficacy defined as composite of stroke, systemic embalization, or “'Safer defined as procedure-related events (pericardial effusion requiringinter-
cardiovascular/unexplained death. wention or prolonged hospitalization, procedure-related stroke, or device embali-

tion) and major bleeding (intracranial or bleedi iring transfusion).
< Disabling or fatal strokes were those with a Modified Rankin Score of 3-G after 2o and major bleeding (intracrania/ or bleeding requiring transfusion)

WATCHMARN" Met Criteria for bothNoninferiorityand Superiority
for the Primary Composite Endpoint Compared to Warfarin




Watchman

Protection but Risky

A Periproceduratomplications included 22
pericardial effusions (4.8%), 4 air emboli (0.9%),
and 3 devicembolizationg0.6%).

A Warfarin group had a higher incidence of major
bleeding (4.1% versus 3.5%) and hemorrhagic
stroke (2.5% versus 0.2%).

A Overall implantation success was 91% and at six
months, 92% of patients in the WATCHMAN
group were able to discontinue warfarin after a
TEE.



Comparison of Safety in Protect AF

Watchman Group Wartarin Group Posterior Probabilities
im = 363) [m=244)
Rate Rati
Observed Rate Observed Rate i o
Event (Watchman/Warfarin)
Events/ (Events per 100 Events/ (Events per 100 (95% Cr1) Non- Superiorit
Patient-Years  Patient-Years) Patient-Years Patient-Years) inferiority pe ¥
(85% Cri) (95% Crl)

Primary Safety Endpoint 60/1666.2 3.6(2.8,4.6) 27/878.2 3.1(2.0,43) 1.17(0.78,1.95) 0.980 0.196
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Watchmang PREVAIL

A PREVAIrospectiveRandomizedEVAuation of the
WATCHMAN LAA Closure DelmncBatients with Atrial
Fibrillation Versugong Term Warfarin Therapy

A Prospective, randomized, multicenter study to provide
additional information on the safety and efficacy of
the WATCHMAN LAA Closure Technology

A Confirmatory study conducted to provide additional
Information on the implant procedure and
complication rates associated with the device

Holmes D, et. al. Prospective Randomized Evaluation of the Watchman Left Atrial Appendage Closure Device in|
with Atrial Fibrillation versus Loferm Warfarin Therapy. The Prevail Trial. TaiCoardioR014;64:112.
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First Primary Endpoint:
Primary efficacy
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Kaplan-Maler Curve: Freedom From First Primary Endpoint (Intention-te-Treat)

Primary efficacy rates for Watchman (solid line) versus warfarin (dotted line) in the intention-to

event-free rates.

-treat population show similarly high 18-month

Device

Control

18-Month Rate 18-Month Rate

18-Month Rate
Ratio (95% CI)

0.064

0.063

oy,
(0.57,1.88)

Death, Stroke,
Systemic embolism

\ Statistical

noninferiority not
achieved, lower than
expected events in
control group. 95% CI
higher than 1.75



Second Primary Endpoint:
Late ischemic efficacy
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FIGURE 3 HKaplan-Meler Curve: Freedom From Second Primary Endpoint Event (Intention-to-Treat)

Late-ischemic events (stroke or systemic embolism =7 days' post-randomization) for Watchman (solid line) versus warfarin (dotted line) in the
intent-to-treat population demonstrated noninferiority for the rate difference endpoint.

A Comparison of composite of stroke, systemic embolism, excluding
the first 7 days after randomization.

A To aid in evaluating the mechanism by which placement of the device
Improves outcome. (Local treatmenbninferiorto systemic AC)
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5-Year Outcomes After

Left Atrial Appendage Closure
From the PREVAIL and PROTECT AF Trials
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