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Background

Ischemic stroke

Other, 15.6%

Diseases of the
Artaries, 3.7%
Coronary Heart

Disease, 49,9%

High Blood
Fressure, 7.1%

Heart Failure,
T.0%

Stroke, 16.7% _-

Stroke is the third most common death cause (after
CAD and cancer) and the first cause of disability




Background

Stroke’s cause

Hematologic 0.2%

Vacrulitic 0.3%

Cardioembolic stroke:

Coagulopathy 0.7%

Dissection 1,5%

> More severe

Multiple 7.0%

Cardicembalic 25.8%
_I‘

Small-vessel 20.7%

» Often multiple strokes

L _ Cause unknown 22.8%

» Hemorrhagic evolution

Large Artery 21.1%

[s)

Curr Cardiol Rev. Aug 2010; 6(3): 150-161



Background

Cause of cardioembolic stroke

Myxoma and fibroelastoma

Infective endocarditis

Apical thrombus after STEMI
PFO / IAD / aortic atheroma

Mitral valve stenosis

AFib

[¢)

Ann Thorac Surg 1996;61:755-759
Eur J Cardiothorac Surg 2000;17:718-722



Background

Origin of the thrombus

LAA thrombus is
found in 15% of
patients with AFib

N EnglJ Med 1993;328:750-755






Background

Role of LAA

LAA is the source of the
greatest share of atrial
thrombosis:

» >90% in non valvular AFib

> 70% in valvular AFib

)

Heart 2012:98:1120—1126.



Background

LAA occlusion

Therefore it is indicated to ‘resect LAA in order to
reduce postoperative thrombotic events” during
cardiac sugery ...

ACC/AHA 2006 Guidelines for valvular heart disease

...and subsequently a minimally
invasive approach to perform a
complete LAA occlusion was
developed...




Background

Thrombotic risk assessment

‘Major® risk factors ‘Clinlcally relevant non-major*
risk factors

Heart failure or moderate to CHA,DS,-VASc Patlents (n=7329) Adjusted stroke
Previous stroke TIA. severe LY systolic dysfuncrion SCOre rate (%/year)®
. ) (e.g LV EF <40%)
o systemic embolism Y 1 Diab li
Age 275 years ypertension - Diabetes mellicus 0 | 0%
- Ferale s=x - Age 65-74 years
Vascular disease® | 412 | 3%
i 1230 22%
3 1730 2%
Risk factor 4 1718 4.0%
Congestive heart failure/LV dysfunction | 5 159 6.7%
Hypertension | 6 579 g %
Age 2P : 7 294 9.6%
Diabetes mellicus |
8 g2 6.7%
Stroke/TIA/ thrombo-embelism 2
) 9 |4 15.2%
Vascular disease |

e 65-74 |
Ag

Sex category (ie.female sex) |

Maximum score bl




Background

Thrombotic risk assessment

| Acrial fibrillation |

= According to guidelines, a

<65 years and lone AF (including females) .
v great share of patients
(CHAS VS must start antithrombotic
I v patients (NOAC = VKA)

,, pey

|
|
\J
No antithrombotic NOAC VKA




Background

Hemorrhagic risk assessment

Letter| Clinical characteristic® Points awarded HAS- Major
H |Hypertension I BLED  Bleeding
e ey — R
S [Stroke | ; ;
B |[Bleeding I 1 1.2
L | Labile INRs | 2 2.2
E | Elderly (e.g. age >65 years) I 3 5.9
D |Drugs or alcohol (I point each) | or2 4 7.0

Maximum 9 points 56 194




Background

“high risk patients”

‘Major’ risk factors ‘Clinlcally relevant non-major’
risk factors
Heart failure or moderate to Table 10 Clinical characteristics comprising the
Previous stroke, TIA, severe LV systolic dysfunction HAS-BLED bleeding risk score
, ) (e.g LV EF <40%)
or systemic embalism H - Diab li
1‘!\3& 3}5 years }'pertenmcn = Lhabetes mellitus
Female sex - Age 6374 years Letter|  Clinical characterlstic® Points awarded
Vascular disease®
H | Hypertension |
A hhnc:frrnnl ren*ful and liver or )
function (| point ach)
Risk factor § | Stroke |
Congestive heart failure/LV dysfunction | B | Bleeding |
Hypertension I L | Labile INRs |
Age 275 2 E | Elderly (e age >65 years) |
Diabetes melicus | D | Drugs or aleohol (| point each) lorl
Stroke/TIA/thrombo-embalism 1 , ,
Maximum 9 points

Yascular disease [
Age 65-T4 |

Sex category (i.e.female sex) |

Maximum score a
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Protect AF

Ischemic risk reduction

=» Percutaneous closure of the left atrial appendage versus
warfarin therapy for prevention of stroke in patients with
atrial fibrillation: a randomised non-inferiority trial
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David RHolmes, Vivek Y Reddy, Zoltan G Turi, Shephal K Doshi, Horst Sievert, Maurice Buchbinder, Christopher M Mullin, Peter Sick, for the
PROTECT AF Investigators™

¥
[ 7o | oy Gurimp
Characteristics
Age yaars) FIF(B8460-950)  727(32:410-950)
| 463 amsigred to closure of the LAA | | 244 msigned to warkain contral | Male 326 (T0-4%) 71 701%)
| | Racefethnicity
Asian 4(0-9%) 1(0-4%)
BladeAfrican-American 6(1-3%) 5 (2-0M)
White 435 (91-8%) 737 (91-0%)
° ° ° ° ° ° HispaniglatinAmerican 25 (54%) 15 (61%)
Patients with atrial fibrillation o om0
Othear 2(0-4%) o

Risk factors

with any ischemic risk (CHADS | o=

1 157 (33-9%) 66(1}“3‘35)

° 7 158 (341%) 38 (361%)

1-6) were randomly assigned i S e
Y 19 (41%) 10(4-1%)

5 4 (0-0%) 5 (20%)

to Watchman or VKA

Lancet 2009; 374: 534-42



Protect AF

Ischemic risk reduction

=» Percutaneous closure of the left atrial appendage versus
warfarin therapy for prevention of stroke in patients with
atrial fibrillation: a randomised non-inferiority trial
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David R Holmes, Vivek Y Reddy, Zoltan G Turi, Shephal K Doshi, Horst Sievert, Maurice Buchbinder, Christopher M Mullin, Peter Sick, for the
PROTECT AF Investigators™

¥
‘ TOF randomised |

| 463 amsigned to closure of the LAA | | 244 amsigned to wasrfarin contral |

Treatment group: Control group:

LAA occlusion followed Long term VKA with a

by 6 weeks of VKA, good time in

than DAPT or VKA therapeutic range (TTR
(clinical decision) for 6 70%)

months, than ASA Lo 20087653442




Protect AF

Ischemic risk reduction

=» Percutaneous closure of the left atrial appendage versus
warfarin therapy for prevention of stroke in patients with
atrial fibrillation: a randomised non-inferiority trial
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David RHolmes, Vivek Y Reddy, Zoltan G Turi, Shephal K Doshi, Horst Sievert, Maurice Buchbinder, Christopher M Mullin, Peter Sick, for the
PROTECT AF Investigators™

12 months

Intervention group Control group Rate ratio (intervention/ Posterior probabilities
control [95% Crl])
Events/ Observed rate (events  Events/ Observed rate (events Mon-inferionty  Superionity
patient- per100 patientyears  patient-  per100 patient-years
years [95% Cri]) years [95% Cr])
ITT population™
Primary efficacyt 26941  30(19-45) 18/3708  49(2871) 0-62 (0-35-1.25) ~99.9% 900%
Ischaemic stroke 6046 22 (1-2-35) 723 16(06-30) 1-34 (0-60-4-29) 71-6% 201%
¥ ? OO T e Y e i —— e
unexplained death
Haemormhagic stroke /7084  0-1(0-0-0.5) 63734  16(06-31) 0-04 (0-00-0-45) =09-0% 99.8%
Systemic embalism 27078 03 (00-08) /3749 0 - - -
All stroke 16/6046  23(13-36) 12/3708  32(1-652) 0-71(0-35-1-64) 99.3% 76-9%

Lancet 2009; 374: 534-42




Protect AF

Ischemic risk reduction

Percutaneous Left Atrial Appendage Closure for Stroke
Prophylaxis in Patients With Atrial Fibrillation

2.3-Year Follow-up of the PROTECT AF (Watchman Left Atrial
Appendage System for Embolic Protection in Patients With Atrial
Fibrillation) Trial

Vivek Y. Reddy, MD; Shephal K. Doshi, MD; Horst Sievert, MD; Maurice Buchbinder, MD;
Petr Neuzil, MD, PhD; Kenneth Huber, MD; Jonathan L. Halperin, MD; David Holmes, MD;
on behalf of the PROTECT AF Investigators

<
—
o
o
S~
<
o
S~
LN
(@]

o

S

o
9

©
o

27 months

Device Control
Observed Rate: Observed Rate:
Events/ E;:IIJ?;E.:;;ESU Events/Patient- El;f:g?ﬂﬁ;r? [Int&wﬁ:;:fn?’gzntml} Posterior Probabilities
. Patient-Years {95% Crl) Years (95% Crl) {95% Crl) Noninferiori Superiori
Primary efficacy 31/1025.7 3.0 (2.1—4.3) 24/562.7 4.3 (2.6-5.9) 0.71 (0.44-1.30) =>(1.99 0.88
Ischemic stroke 19/1026.3 1.9(1.1-2.9) 8/564.9 1.4 (0.6-2.4) 1.30 (0.66-3.60) 0.76 0.18
~ Cardovascularunexplancd deah - 11710504 10 (0.518) 16/573.2 2.8 (1.54.2) 0.38 (0.16-0.85) >0.09 0.99
Hemorrhagic stroke 3/1050.3 0.3(0.1-0.7) 7/571.0 1.2 (0.5-2.3) 0.23 (0.04-0.79) >0.99 0.99
Systemic embolism 310498 0.3(0.1-0.7) 0/573.2 ]
All stroke 2111026.3 2.0(1.3-3.7) 15/562.7 2.7 (1.5-4.1) 0.77 (0.42-1.62) =0.99 0.73
All-cause mortality 34/1050.4 3.2 (2.3-4.5) 26/573.2 45(2.8-6.2) 0.71(0.46-1.28) >0.99 0.85
Primary safety 54/979.9 5.5(4.2-7.1) 20/554.6 36(2.2-5.3) 1.53 (0.95-2.70)

Circulation February 12, 2013



Protect AF

Hemorrhagic risk reduction

Intervention group Control group Rate ratio (intervention/ Posterior probabilities
control [95% Cri])
Events/ Observed rate (events Events/ Observed rate (events Mon-inferiority Superiority
patient- per 100 patient-years patient- per 100 patient-years
years, [95% Cr]) years. [95% Cri])
ITT population®
Primary efficacyt 21/6941  30(1.9-45) 18/370-8  49(2-871) 0-62 (035-1-25) ~09-9% 90-0%
Ischaemic stroke 15/684-6  22(12-35) 6/3723  1-6(0-6-3-0) 134 (0-60-4-29) 71-B% 20-1%
Cardiovascular/ 5/7084  07(02-15) 10/3749 27 (1-2-4-4) 0-26 (0-0B-077) =99-9% 99.3%
Haemorrhagic stroke 1/708-4 0-1(0-0-0-5) 6/373-4 16(0-6-31) 0-09 (0-00-0-45) =99-9% 99-8% ] 1 2 m 0 n t h S
ﬁ. o oo T - - -
All stroke 16/694-6 23(1-33-6) 12/370-8 32(16-5-2) 071 (0-35-1-64) 99-3% 76-9%
All-cause mortality 21/708-4 3-0(19-475) 18/3749 48(2871) 0-62(0-34-1-24) >09-9% 907%
Primary safetyt 49/658-8  7-4(55-97) 16/364-2  4-4(2:5-67) 1-69 (1-01-3-19) - -
Successfully treated population§
Primary efficacy 11/593-6 1.9 (1.0-32) 17/3702  4-6(2:6-6-8) 0-40 (0-19-0-91) ~09-9% 98-6%
Primary safety 9/5921  1.5(07-2-8) 16/363-6  4-4(2-567) 0-35 (0-15-0-80)
Device Control
Observed Rate: Observed Rate:
Events per 100 Events per 100 Rate Ratio ) -
Events/ Patient-Years Events/Patient- Patient-Years (Intervention/Control) Posterior Probabilities
Patient-Years (95% Crl) Years (95% Crl) (95% Crl) Noninferiority ~ Superiority
Primary efficacy 3110257 3.0(2.1-4.3) 24/562.7 4.3(26-5.9) 0.71 (0.44-1.30) =>0.99 0.88
Ischemic stroke 19/1026.3 1.9(1.1-2.9) 8/564.9 1.4 (0.6-2.4) 1.30 (0.66-3.60) 0.76 0.18
7 mont S | Caioscuiarunexclained deaih 11/10504  1.005218) 16/5732 2801542\ 0380018-055) 209 2.9
Hemormhagic stroke 3/1050.3 0.3(0.1-0.7) 7/571.0 1.2 (0.5-2.3) 0.23 (0.04-0.79) >0.99 0.99
mic emponsm 1040.8 0300.1-0.7) [ETEW 0
All stroke 21/1026.3 2.0(1.3-3.1) 15/562.7 2.7 (1.5-4.1) 0.77 (0.42-1.62) >0.99 0.73
All-cause mortality 34M1050.4 3.2(2.3-4.5) 26/573.2 45(2.8-6.2) 0.71 (0.46—1.28) =>0.99 0.85
Primary safety 54/979.9 5.5(4.2-7.1) 20/554.6 36 (2.2-5.3) 1.53 (0.95-2.70)




Protect AF

Hemorrhagic risk reduction

D-g _PriT;ﬁn.dql erdpoint B _Pr'ln.t.r_rs:frt_r endpoint
” 015 “_
£
E‘ 0-10 — ’_I_Ii
B Ir""
) 005, a
PR 0462 (95% Cr 0-35-1.35) PR 1-60 (95% Cr 1-01-3-19)
/ he difference between
e Conrl groups is in the
(r=463)
Seius percardil i Zudn o periprocedural period,
Maijor bleedingt 16 [3-5%) 10 {4-1%)
Procedure-related ischaemic stroke 1% ]
Frocedure e PR mostly due to procedural
Haemomhagic stroket 1{0-2%) B (2-5%)

Others

om0 adverse events
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Protect AF

Long term results

Freedom from Primary Efficacy Event (%)

PROTECT AF

[2621 Patient.Years)

Freedom from All-cause Mortality (%)

PROTECT AF

(2621 Pationt-Yoars)

WATCHMAN
Observed Rate
per 100 pt-yrs

Warfarin
Observed Rate
per 100 pt-yrs

% Reduction
(vs Warfarin)

s = Posterior Probability for Superiority

Primary Efficacy Endpoint 23 38 40% Superior
CV Death 1.0 24 60% Superior
All-cause Death 3.2 438 34% Superior
10 40% lower 32% lower 60% lower 34% lower
2 4
8 5| P=086 P> 82.5% P=0.0045 P=0,0379
& 2 ] ‘ 38 J ‘ ‘ 4.8
o
S i 23 : 2.4 3.2
§ 3 ) 2.2 ,
S i
. — |
Primary Efficacy All Stroke CV or All-Cause Death

Unexplained Death

WATCHMAN Group

Warfarin Group
N=463 N=244
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Watchman portfolio

Early feasibility with >6 years of follow-up

Primary efficacy, CV death, and all-cause

PROTECT-AF mortality superior to warfarin at 4 years?

CAP Registry Significantly improved safety results?

Expected rate of stroke reduced by 77% in
patients contraindicated to warfarin?®

PREVAIL lm_pruved |_mplant success p-rocedure safety ;
confirmed with new and experienced operators

Currently enrolling up to 1500 patients at ~ 60
sites




After Protect AF

Procedure Time

CAP

Implant Success

- 70 100 -
= 65 - 95
= -
g 55 -+ o |
£ 50 g 90
o 50 - &
= 85 -
g 45 ‘ ‘
=
4[} T T 80 !
PROTECT AF Early PROTECT AF CAP PROTECT AF PROTECT AF CAP
Late Early Late
With experience procedure time decreased by 30% Implant success improved to 95%
Procedure/Device Related Safety Adverse Serious Pericardial Effusion Within 7 Days
Event Within 7 Days
10 -
15
&7 6,3
e 10 == '
= _
o 10 8 6 -
: 5
8 5,5 2 4 - 3,7
- 5]
e 5 - 3,7 = 2,2
) | . |
0 1 T 1 'U T T
PROTECT AF Early PROTECT AF Late CAP PROTECT AF Early PROTECT AF Late CAP




After Protect AF

Prevail

DORIGINAL INVESTIGATIONS

Prospective Randomized Evaluation ()
of the Watchman Left Atrial Appendage o
Closure Device in Patients With

Atrial Fibrillation Versus

Long-Term Warfarin Therapy

The PREVAIL Trial

David K. Holmes Jx, MD,* Saibal Ear, MD,| Matthew 1. Price, MDD, 7 Brian Whisenant, MD,; Homst Sievert, MD,
Lhephal K. Doshi, MD, 9 Eennath Huber, MD, 8 Vivek Y. Reddy, MD*

JOURMAL OF THE AMERICAN COLLEGE OF CARDIOLOGY WiOL. &4, MO, 1, 2004
8204 BY THE AMERICAN COLLEGE OF CARDIOLOGY FOUMDATION ISSN O7ES- 1087 358.00
FLELIZTHED BY ELIEYIER INC hEEp:f fdx. dal.arg/ 100008 | .|a 200404033




After Protect AF

Prevail

Chronic or paroxysmal non-valvular atrial fibrillation (NVAF)
CHADS2 =2 or CHADSZ score >1 with an additional risk factor

! !

Watchman LAA implant group Chronic warfarin group
Aspirin for life, warfarin for 45 Warfarin for life

days or till closure of LAA, Target INR 2-3
clopidegrel 45 days-6 months

! i

LAA occlusion was non-inferior to warfarin for ischemic stroke prevention or systemic
embolization (SE) 7 days post procedure

MNon-inferiority was not achieved for overall efficacy (stroke, SE, death);
event rates were low and numerically similar in both arms.

Procedural success and safety has significantly improved in comparison to previous studies,




After Protect AF

Prevail

Studv Desi Prospective, 2:1 randomized to either the WATCHMAN device or warfarin therapy
udy Design using a Bayesian analysis

« 15t co-primary endpoint: The occurrence of all-cause death, ischemic stroke,
systemic embolism, or device or procedure related events requiring open
cardiac surgery or major endovascular intervention. (randomization up to 7
days post procedure or by hospital discharge, whichever is later)

Primary Endpoint « 20 co-primary endpoint: Comparison of composite of stroke, systemic
embolism, and cardiovascular/unexplained death at 18 months follow-up.

+ 39 co-primary endpoint: Comparison of ischemic stroke of systemic embolism
occurring from greater than 7 days post randomization to 18 months follow-up

n =461 enrolled with 407 randomized

Patient Population QUEEUFACT s
Mean CH Composite of vascular complications includes cardiac perforation, pericardial effusion with
tamponade, ischemic stroke, device embolization, and other vascular complications
10,0% - =0.005
8.7% 49% reduction p=5
8,0% -
2]
c
2 6,0%
© 4.4%
o 41% 70
‘S 4 0%
X
2,0%
0,0% -
mPROTECT AF mCAP PREVAIL




After Protect AF

Prevail

PROTECT AF Implant Success

90.9%

CAP Implant Success

PREVAIL Implant Success

Study Implant Success

Experienced Operators
N= 26

New Operators
N= 24

% of Successful Implants (PREVAIL)
90,0% 92,0% 94,0%

96,0% 98,0%

p =0.01

SH-AA-208701-DEC 2013
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ASAP trial

Joiereaal of the Asmerican Cdbeage of Candi d gy Wal &1, Mo 25, 3013
& 2013 by the American Collepe of Cardiclogy Froands Sion ISEM 0735 1097/ B30
Prahliched by Elasier Ine hmpefde doi org 100101 &4 Jaee 30 1300008

Atrial Fibrillation

Left Atrial Appendage Closure With the
Watchman Device in Patients With a

Contraindication for Oral Anticoagulation

The ASAP Study (ASA Plavix Feasibility Study With

Watchman Left Atrial Appendage Closure Technology)

Vivek Y. Reddy, MD,* Sven Mobmus-Winkler, MD, Marc A. Miller, MD,* Petr Neuzil, MD, PHD,{
Gerhard Schuler, MD,} Jens Wiebe, MD,§ Peter Sick, MD,|| Hosst Sievert, MD§

New York, New York; Leipzig, Frankfurt, and Regensburg, Germany; and Prague, Czech Republic




ASAP trial

[ ]
Study design
To evaluate the safety and feasibility of the WATCHMAN® Left Atrial

{1 |Vl -1 \-B Appendage Closure device for the treatment of non-valvular atrial
fibrillation in patients with a contraindication to warfarin

Study Design Multicenter, nonrandomized, feasibility study

The primary efficacy endpoint was defined as the combined events of

E":'ar.y t ischemic stroke, hemorrhagic stroke, systemic embolism, and
el cardiovascular/unexplained death.
n=150
Patient Mean age 72.5 + 4 yrs.
Population Mean CHADS2=2.8

Mean CHA2DS2-VASc=4.4

WEEL RV 14.4 months ;

BT e ]I 4 centers (Prague, Leipzig, Regensburg, and Frankfurt)

150 patients with VKA absolute contraindications.

(1)

6 weeks of DAPT, lifelong ASA alone




ASAP trial

Thrombotic risk reduction in DAPT/APT

Ischemic Stroke Rate (%/pt-yr)

8,0%
7,0%
6,0%
5,0%
4,0%
3,0%
2,0%
1,0%

0,0%

Ischemic Stroke

5.0%

m Expected, based on
CHADS, Score

TT%
Reduction
m Expected, if
Clopidogrel was used
64% throughout follow-up
Reduction

m Observed rate in
ASAP

WATCHMAN Implantation for contra-

indicated AF warfarin patients is:

v Feasible

v" Low, but manageable, rate of device
thrombus

v Decreases the rate of stroke by 77%




ASAP trial

What can be learned by ASAP trial

Ischemic stroke reduction is secondary to LAA
occlusion by Watchman device rather than to
antithrombotic therapy (DAPT = VKA)

First study to introduce a taylor made
antithrombotic therapy

Allows “early discontinuation” of the second { - J
antiplatelet agent after device implant
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2012 guidelines

For AFib patients

@ European Heart Journal (2012) 33, 2719-2747 ESC GUIDELINES

nnnnnnnnn doi:10.1093/eurheartj/ehs253

SOCIETY OF
CARDIOLOGY™

2012 focused update of the ESC Guidelines
for the management of atrial fibrillation

An update of the 2010 ESC Guidelines for the management

of atrial fibrillation

Developed with the special contribution of the European Heart
Rhythm Association

Authors/Task Force Members: A. John Camm (Chairperson) (UK)*,
Gregory Y.H. Lip (UK), Raffaele De Caterina (Italy), Irene Savelieva (UK),

Dan Atar (Norway), Stefan H. Hohnloser (Germany), Gerhard Hindricks (G

Paulus Kirchhof (UK)

Recommendations

Class®

Interventional, percutaneous
LAA closure may be
considered in patients

with a high stroke risk and
contraindications for long-
term oral anticoagulation.

Surgical excision of the LAA
may be considered in patients
undergoing open heart

surgery.

Levelt

Ref®

15,118




2012 guidelines

For AFib patients

Recommendations Class?

Interventional, percutaneous
LAA closure may be
considered in patients

with a high stroke risk and
contraindications for long-
term oral anticoagulation.

Surgical exc of the LAA
may be con d in patients
undergoing @8N heart

surgery.

PROTECT AF and
PREVAIL are both
RCT

b

b

?

0
PROTECT AF results are in a

population without
contraindications to VKA/NOAC
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EHRA/EAPCI consensus 2014

EHRA/EAPCI CONSENSUS STATEMENT

Europace
EUROPEAN doi:10.1093/europace/euu174

SOCIETY OF
CARDIOLOGY ®

EHRA/EAPCI expert consensus statement on
catheter-based left atrial appendage occlusion

Bernhard Meier (EAPCI Chairperson) (Switzerland)?, Yuri Blaauw

(The Netherlands)?, Ahmed A. Khattab (Switzerland)!, Torsten Lewalter (Germany)?3,
Horst Sievert (Germany)4, Claudio Tondo (Italy)’, Michael Glikson

(EHRA Chairperson) (Israel)®*

Document Reviewers: Gregory Y. H. Lip (UK), Jose Lopez-Minguez (Spain), Marco Roffi (Switzerland), Carsten Israel
(Germany), Dariusz Dudek (Poland), Irene Savelieva (on behalf of EP-Europace, UK)




EHRA/EAPCI consensus 2014

Is it time to extend indications?

Indication for implant
Low compliance

* | History ofintracranial bleeding (intracerebral and subdural)

*

History of urinary tract bleeding

*

History of spontaneous bleeding other than intracranial or urinary
tract bleeding (i.e. retroperitoneal haematoma)

Recurrent falls
Cognitive impairment
* | Use of non-steroidal anti-inflammatory drugs, steroids

Personal preference

* = “Classic” indications (2012 guidelines) (39 J

Europace
doi:10.1093/europace/euul74
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Traditional indications

Atrial fibrillation patient with indication for OAC for stroke/embolism prevention (CHA,DS,-VASc = 1)*

Suitable for OAC Increased risk for bleeding Patient refusal of OAC 1. Contraindication for
despite adequate systemic (N)OAC
1. HAS-BLED scora =z 3 i i
2. Nead for a prolonged triple anticoagulation therapy (a.g. Information - -
recent coronary stants) 2. Refusing systemic
3. Increased bleeding risk not reflacted by the HAS-BLED score (N)OAC after
({8.g. thrombopenia, cancer, or risk of tumour associated i i
bleading in case of systemic OAC) adeq uate_ |pfnrmathn
4. Renal failure (severa) as confraindication to NOAC and Ph?ﬁlﬂlﬂﬂﬁ advice
‘b Advise NOAC
Individual risk/benefit evaluation for
(N)OAC vs. alternative methods

\J NOAC LAA occlusion
YES Vv (includes the need
OAC, preferable NOAC Acceptable risk for systemic L?]r antiplatelet
Mention LAA occlusion (N)OAC? erapy)
No
' 40
No treatment vs. LAA occlusion =
Europace

doi:10.1093/europace/euul74
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Extended indications

Atrial fibrillation patient with indication for OAC for stroke/embolism prevention (CHA,DS,-VASc = 1)*

Suitable for OAC

\J

OAC, preferable NOAC
Mention LAA occlusion

-

Increased risk for bleeding

HAS-BELED scora = 3

2. Nead for a prolonged triple anticoagulation therapy (a.g.

recent coronary stents)

. Incraased bleading risk not reflected by the HAS-BLED score

({8.g. thrombopenia, cancer, or risk of tumour associated
bleading in case of systemic OAC)
Renal failure {sevara) as contraindication to NOAC

V

Individual risk/benefit evaluation for
(N)OAC vs. alternative methods

=

Patient refusal of OAC 1. Contraindication for

despite adequate systemic (N)OAC

information

] 2. Refusing systemic
(N)OAC after
adequate information
and physicians advice
Advise NOAC

NOAC LAA occlusion
Vv (includes the need
Acceptable risk for systemic mr antipiatelet
(N)OAC? erapy)
No
Mo treatment vs. LAA occlusion =
Europace

doi:10.1093/europace/euul74

[41)
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“VKA/NOAC failure”

As a complement to anticoagulation

The combination of LAA occlusion and OAC is discussed and occa-
sionally performed in patients with embolic events despite adequate
OAC provided no other plausible cause (eg. carotid disease,
severe mobile aortic arch atheromata) can be identified. The ESC
guidelines'”” recommended approach is increasing the international
normalized ratio (INR) target 2.5-3.5 in this situation, when it occurs
while taking warfarin. Another discussed option is the switch from
VKA to one of the NOACs.""®* """ Adding an antiplatelet agent to
OAC is performed in the clinical arena, especially when embolism
occurred at elevated INRs or while taking NOACs; however,

First international paper to consider LAA occlusion
also for patients with high thrombotic risk and

antithrombotic therapy failure (ischemic stroke in
VKA, auricolar thrombosis in VKA, sistemic (42 J
embolism...)

Europace
doi:10.1093/europace/euul74
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Antithrombotic therapy

ASA Warfarin Clopidogrel Comments

Load 500 mg prior  Start after Start when warfarin Some centres do not
to procedure if procedure INR stopped continue till withhold warfarin and
not on ASA, 2-3 till 45 days 6 months after the perform procedure
continue 100- or continue till procedure on therapeutic INR
325 mg/day adequate (no data to support or
indefinitely occlusion® by dispute this approach)

TOE

Low bleeding-risk patients: 6m ASA + VKA, then
ASA + clopidogrel

Intermediate risk: 6m ASA + clopidogrel, then ASA
High bleeding risk: DAPT < 6 m {43 J

Europace
doi:10.1093/europace/euul74




Evidence in LAA occlusion

Background and rationale
PROTECT AF
After PROTECT AF:

v'  CAP Registry, Prevail, CAP 2

v' ASAP

2012 guidelines
After the guidelines:

v EHRA/EAPCI consensus

v' GISE/AIAC position statement
Beyond the guidelines
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Documento di posizione GISE/AIAC sui requisiti
di processo diagnostico ed interventistico riferiti al
trattamento della chiusura percutanea dell'auricola sinistra
in pazienti affetti da fibrillazione atriale non valvolare

Sergio Berti' (Chairman), Sakis Themistoclakis®® (Co-Chairman), Gennaro Santoro®”, Roberto De Ponti®,
Paolo Danna*’, Massimo Zecchin®, Francesco Bedogni™, Luigi Padeletti®

'U.0. Cardiologia Diagnostica ed Interventistica, Fondazione Toscana “Gabrigle Monasterio™, Ospedale del Cuore, Massa
*Dipartimento Cardio-Toraco-Vascolare, Ospedale dell Angelo, Venezia-Mestre
*Cardiologia, Azienda Ospedaliero-Universitaria Careggi, Firenze
‘Dipartimento Cardiovascolare, Ospedale di Circolo e Fondazione Macchi, Universitd dell Tnsubria, Varese

*Unita di Cardiologia Inferventistica, Ospedale Luigi Sacco, Milano

“Cardiologia, Arienda Ospedaliero-Universitaria “Ospedali Riuniti”, Trieste

"U.0.C. Cardiologia Interventistica, Istituto Clinico Sant' Ambrogio, Milano

“Cattedra di Cardiologia, Facoltd di Medicina e Chirurgia, Universitd degli Studi, Firenze

*Societa Italiana di Cardiologia Invasiva (GISE)
*Associazione Italiana di Aritmologia e Cardiostimolazione (AIAC)
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Center requirements

. & fortemente raccomandato che ogni struttura coinvolta in
tale procedura abbia un Team Cardiovascolare in grado di
garantire al paziente, affetto da FA, ogni tipo di trattamen-
10, sia esso farmacologico che ablativo (transcatetere o chi-
rurgico);

. compito del Team Cardiovascolare deve essere I'attivazione
delle procedure di buona pratica clinica, con particolare ri-
guardo alla scelta della procedura da applicare nello speci-
fico paziente;

. lascelta della corretta strategia d'intervento individuale do-
vrebbe sempre essere effettuata dal Team Cardiovascolare,
a meno che le indicazioni allo specifico trattamento siano
chiaramente stabilite da documenti di consenso e/o linee
guida;

. poiché le strategie di trattamento sono molteplici & neces-
sario che nel Team Cardiovascolare convergano, a seconda
delle necessita del paziente, gli esperti in campo clinico/arit-
mologico, interventistico e di imaging cardiovascolare;

. fanno parte del Team Cardiovascolare:;

- cardiologo/aritmologo clinico

- ecocardiografista

- cardiologo interventista

- elettrofisiologo

— cardiochirurgo

— anestesista.

Cardiovascular Team =
Heart Team for TAVI and
Mitraclip
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Indications

Confirmed 2012 guidelines indications
(CHA2DS2-VASc >2 with VKA/NOAC
contraindications)

Absolute contraindications to VKA (high risk
of fall, alcohol consumption...)

Possible indication for patients in with
indications for VKA (AFib) and DAPT (stent)

Ischemic stroke during VKA/NOAC




Evidence in LAA occlusion

Background and rationale
PROTECT AF
After PROTECT AF:

v'  CAP Registry, Prevail, CAP 2

v' ASAP

2012 guidelines
After the guidelines:

v EHRA/EAPCI consensus

v' GISE/AIAC position statement
Beyond the guidelines




Beyond guidelines

“Special populations”: RRT

Anti-coagulation, anti-platelets or no therapy in haemodialysis
patients with atrial fibrillation: A decision analysis
MELANIE LR WYLD,'? PHILIP A CLAYTON,"?3 RACHAEL L MORTON®*® and STEVEN J CHADBAN'23

AF treatment  Life expectancy Incremental QALYT  Incremental
(years)t life expectancy QALY

No therapy 239 1.61

Aspirin 2.38 -0.01 1.61 0.00

Warfarin 2.37 -0.02 1.47 -0.14

1All outcomes are discounted.

0.8
1

04
1

0.2
i

4]
i

-0.2
L

«0.4
L

Quality-adjusted lifa-years gainad compared to no traatment

-0.6
i

T T T T T
0.015 0.02 0.025 0.03 0.035
Annual probability of ischaemic stroka

No treatment  —-—-—:.= Aspiin = ————- Warlarin




Beyond guidelines

“Special populations”: RRT

Warfarin Use and the Risk for Stroke and Bleeding in Patients With Atrial Fibrillation
Undergoing Dialysis
Mitesh Shah, Meytal Avgil Tsadok, Cynthia A. Jackevicius, Vidal Essebag, Mark J. Eisenberg,
Elham Rahme, Karin H. Humphries, Jack V. Tu, Hassan Behlouli, Helen Guo and Louise Pilote

Dialysis Patients Nondialysis Patients
N=1626 N=204210
Warfarin Users No-Warfarin Users, Wartarin Users, No-Warfarin Users,
n=756 n=870 n=103 473 n=100737
Dialysis Patients
Bleeding§ 275 8.89 N=1626
According fo warfarin prescription (within 30 days postdischarge) Incidence* Rate per
Yes 149 10.88 No. of Events 100 Person-Years
No 126 7.31 Stroket 107 312
According to warfarin prescription (within 30 days postdischarge)
Yes 52 3.37
No 55 2.91

In a population in which VKA doesn’t reduce
ischemic risk but increases bleeding risk and NOACs
are contraindicated, role of LAA occlusion can grow




Beyond guidelines

Special populations: absolute
contraindications to VKA/NOACs

Left atrial appendage occlusion with the Watchman device in
a patient with paroxysmal atrial fibrillation and intolerance

of all forms of anticoagulation due to hereditary haemorrhagic
telangiectasia

R. Spina and B. Gunalingam

Internal Medicine Journal © 2014 Royal Australasian College of Physicians

Bleeding and Coagulopathies
in Critical Care

Beverley J. Hunt, M.D.

N ENGLJ MED 370;9 NEJM.ORG FEBRUARY 27, 2014
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Special populations: device after NOACs

Percutaneous Left Atrial Appendage
Occlusion with a Watchman Device
Following Recurrent Stroke on Warfarin
and Rivaroxaban in Patient with
Paroxysmal Atrial Fibrillation

Roberto Spina, MBBS, MSc?, Rajesh Subbiah, PhD, FRACP®",
Romesh Markus, PhD, FRACP"*, Brendan Gunalingam, FRACP®

Watchman
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Device vs. NOACs

3
Percutaneous Left Atrial Appendage 2] 1 l
Occlusion for Stroke Prophylaxis in t + 3
Nonvalvular Atrial Fibrillation 1 L]
A Systematic Review and Analysis of Observational Studies o }
Navkaranbir Singh Bajaj, MD,” Akhil Parashar, MD,7 Shikhar Agarwal, MD, MPH,7
Nishtha Sodhi, I\le,;]J(anha.iya Lal Poddar, MD, i Aatish Garg, iI_D,: q% ‘BL'& % %{é % Cz? o
E. Murat Tuzcu, MD,i Samir R. Kapadia, MD} % -':-Q‘% Q% e d %‘% %ﬁ
S - ’.-'-' o,
T 2 G,
=Y P
1.60 ORIGINAL INVESTIGATIONS
ARISTOTLE A
220 Prospective Randomized Evaluation ™
ROCKET AF e of the Watchman Left Atrial Appendage
1.70 Closure Device in Patients With
RE-LY = . __ .
Atrial Fibrillation Versus
0.70 .
PREVAIL " . Long-Term Warfarin Therapy
The PREVAIL Trial
f T ! David R. Holmes In, MD,* Saibal Kar, MD,; Matthew 1. Price, MD,  Brian Whisenant, MD,; Horst Sievert, MD,
D1 1 10 Shephal K. Doshi, MD, Eenneth Huber, MD,# Vivek Y. Reddy, MD™
Rate Per Patient-years
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Device vs. NOACs

The budget impact of left atrial appendage
closure compared with adjusted-dose warfarin
and dabigatran etexilate for stroke prevention
in atrial fibrillation

Stacey L. Amorosi'!, Shannon Armstrong?*, Lisa Da Deppo?, Susan Garfield?,
and Kenneth Stein?

5-yrs cumulative costs 10-yrs cumulative costs

€ 15000 35000 |

€ 14.000 0000 |

—— V

€ 10.000

]

€E000

O
€ 6.000 »

O

[5¢)

Anno L Anna 2 Annod Anno 4 AnnoS ANno € Anno 7 Annod Anno9 Anno
10

= Devics =——Warwm ——Dabgztran = lio Therpry/Asperin

Europace
doi:10.1093/europace/euu038
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Device vs. NOACs

I World population
By five-year age group, m
B 1950 B 2010 W 2050 — 2100"

Male 4k Female
400 200 0 200 £00

5-9
0-4

Source: UN *Projection

[55)

The Economist, May 14th 2011
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Growing interest

Circulation

JOURNAL. OF THE AMERICAN HEART ASSOCIATION

CONTROVERSIES IN

Novel Anticoagulants Eliminate the Need for Left Atrial Appendage Exclusion Devices
Michael D. Ezekowitz and Anthony P. Kent

Circulation. 2014;130:1505-1514
doi: 10.1161/CIRCULATIONAHA.114.008139
Circulation is published by the American Heart Association, 7272 Greenville Avenue, Dallas, TX 75231
Copyright © 2014 American Heart Association, Inc. All rights reserved.
Print ISSN: 0009-7322. Online ISSN: 1524-4539

Left Atrial Appendage Occlusion Addresses the Tremendous Unmet Needs of Stroke
Prevention in Atrial Fibrillation That Persist Despite Recent Advances in Anticoagulation

Therapy
Brian Whisenant, Saibal Kar and T. Jared Bunch

Circulation. 2014:130:1516-1523
doi: 10.1161/CIRCULATIONAHA .114.008140
Circulation is published by the American Heart Association, 7272 Greenville Avenne, Dallas, TX 75231
Copyright © 2014 Amernican Heart Association, Ine. All rights reserved.
Print ISSN: 0009-7322_ Online ISSN: 1524-4530
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Population data

77 patients
between August
2010 and August

2014

B Female
m Male




Population data

35 4

30 -

25 -

20 -

15 -

10 -

NN NN NN

2010-2011

2012

2013

2014 (till
august)




Pupulation data

Meanage 71,2 =85y LVEF52 = 10 %
Hypertension | 73
Vascular disease _ 30
Renal failure _ 17
RRT | 92,6
Heart failure _ 31
NIDDM | 18
IDDM | 5
Smoke/prev smoke | 29
0 20 40 60 80
%




Pupulation data

Hepatic failure _hG,S
Prev bleeding __58
Labile INR | () 12
ASA/NsAIDs | I 6

Alcohol .1,3

Prev TIA _-5

Prev stroke 32

%

CHA,DS,-VASC:3,6 = 1,7|  HAS-BLED: 3,2 % 1,3




AFib data

M Paroxysmal M Persisten ™ Permanent

Mean AFib
duration: 48 =+
50 months




AFib data

® Propafenone
m Sotalol
W Flecainide

B Amiodarone




AFib data

EHRA Class

1,3

m Vv




Indications

Prohibitive
bleeding risk;
2,6

LAA thrombus
in OACs; 11,7

Gl bleeding; 39
Stroke in

OACGs; 10,4

Labile IN

Other
bleedings;
1,3

Bleeding

ICH; 18,2
disorders; 6,5




Devices

B Watchman B ACP = Amplatzer Amulet

Mean device size: 23,7 = 2,7 mm
Most implanted size: 24 > 20-21 mm




Procedural data

Mean procedural time (door-to-door):
Mean contrast dose:

Mean length of stay:
days

Mean radiological exposure:
Gycm?

98 & 33 min
52 & 32 ml

2,3+15

68 = 57

Procedural success (correct device position without

leaks or with leaks < 3mm):

100%

In 2 pts the device size wan changed during the procedure




InH events

NN NN NN




Dismission therapy Sk

A

None '

OACs+APT '
oncs | (D

DAPT (ASA+clopidogrel)

APT

%




Follow up

Follow-up schedule:

-30-45 days: 15t transesophageal echo

-45-60 days: outpatient visit

-120-180 days: 2" (if necessary) transesophageal echo
-every 180 days: telephonic interviews

T-30: 80 % e D
MEAN

S > FOLLOW-UP

9 MONTHS
N 4

T-0 T-360: 38 %




Follow-up

W
(o]

3,5
2.6 2.6

2,5
% 2
1,5

1,3

0,5

-CV death: infective endocarditis on BAV
-Other events: 1 ventricular arrhythmia
1 MitraClip implant




Follow-up: leaks

1 (severe)

2 (moderate, >3 mm

| B el

3 (mild, 1-3 mm)

4 (trace, <1 mm)

5 (no leaks)

%




Follow-up: leaks

Echocardiographic Leak predictors:

* No differences between “leak” and “no-leak”
groups in:
 Mean LAA ostium diameter (20.9 vs 19.6 mm)
* Mean device size (24 vs 24 mm)
* Mean oversizing (3.4 vs 4.5 mm)
* Other possible predictors:
e Ostium and LAA morphology?
* LAP and AFIb duration?
e Mitral valve disease?
* 3D TEE or CT scan?




Antithrombotic protocol?

<
—
o
o
S~
(o)
o
S~
o
—

Tailor-made protocol

— N

Minimize Minimize
thrombo-embolic bleedings
events (> sub-acute period)




Antithrombotic protocol?

VKA or DAPT - 45 days

g

Early TEE

5%

Late TEE

v

Left Atrial Appendage Closure With the
Watchman Device in Patients With a

Contraindication for Oral Anticoagulation

The ASAP Study (ASA Plavix Feasibility Study With

Watchman Left Atrial Appendage Closure Technology)

Vivek Y. Reddy, MD;* Sven Mobius-Winkler, MD,} Marc A. Miller, MD,* Petr Neuzil, MD, PHD, i
Gerhard Schuler, MD, } Jens Wiebe, MD,§ Peter Sick, MD,| Horst Sievert, MD§

New York, New York; Leipzig, Frankf and Regenshurg, G 1y; and Prague, Czech Republic




Antithrombotic protocol?

Leak > 5 mm

Leak > 5 mm

— N

Indication for LAA closure

Hemorragic risk

<
—
o
o
S~
(o)
o
S~
o
—




60 days therapy

None ﬂ
OACs '

DAPT (ASA+clopidogrel)

APT

| | | | | | I/
0 10 20 30 40 50 60 70

Absolute indications for OACs: 2 prosthetic
valves, 1 previous pulmonary embolism
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