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AF = most commonAF = most common
cardiac arrhythmia,

and growing

AF increases risk of
stroke • Higher stroke risk for older

patients and those with prior
stroke or TIA

12M

<
stroke or TIA

• 15-20% of all strokes are AF-
related

5M

~5 M
people with AF in U.S.,

5x
greater risk of stroke

related

• AF results in greater disability
compared to non-AF-related

‘15 ‘20 ‘30 ’40 ‘50

people with AF in U.S.,
expected to more than

double by 20501

greater risk of stroke
with AF2

compared to non-AF-related
stroke

• High mortality and stroke
recurrence raterecurrence rate

1. Go AS. et al, Heart Disease and Stroke Statistics— 2013 Update: A Report From the American Heart Association. Circulation. 2013; 127: e6-e245.
2. Holmes DR, Atrial Fibrillation and Stroke Management: Present and Future, Seminars in Neurology 2010;30:528–536.



Dabigatran Apixaban

R E-LY AR IS T O T L E

Edoxaban

R O CKET -AF

EN GAGE-AF-T IM I48

Dose-adjusted
R O CKET -AF

P R EVAIL
P R O T ECT AF

Dose-adjusted
VKA

S izeofnodereflectsnum berofstudiesforcom parison
T hicknessoftheedgereflectsinversevarianceforcom parison

R ovaroxaban W AT CHM AN

BajajN S etal.,P L O S O N E2016;doi:org/10.1371/journal.pone.0163608



W AT CHM A N T M M etCriteriaforbothN oninferiority and
S uperiority fortheP rim ary Com positeEndpointCom paredtoS uperiority fortheP rim ary Com positeEndpointCom paredto

W arfarin

Reddy, VY et al. JAMA. 2014;312(19):1988-1998.
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P R O T ECT A F P R EVA IL O nly CA P
Baseline Baseline Baseline

* Im putationbasedonpublishedratew ithadjustm entforCHA2DS 2-VAS cscore(3.0);O lesenJB.T hrom bHaem ost(2011)

Baseline
CHA2DS 2-VAS c= 3.4

Baseline
CHA2DS 2-VAS c= 3.8

Baseline
CHA2DS 2-VAS c= 3.9

FDA O ct2014 P anelS ponsorP resentation.HanzelG,etal.T CT 2014 (abstract)
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Ischem ic
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(events

per100 pt- P R EVA IL

W AT CHM A N A rm

2.3
2

4per100 pt-
yrs)

P R EVA IL

P R O T ECT A F

1.2
1.3

0

2

1 1.5 2 2.5 3 3.5 4 4.5 5

CA P

1 1.5 2 2.5 3 3.5 4 4.5 5

BaselineCHA 2DS 2-VA S cS core
Source: Friberg L. et al. Evaluation of risk stratification schemes for ischaemic stroke and bleeding in 182,678 patients with atrial fibrillation: the Swedish Atrial Fibrillation cohort study. Eur Heart J
(2012). NICE UK (2014)



Ischem icS troke
T rial(W arfarinA rm )

Ischem icS troke
R ateper100 pt-yrs M eanCHA DS 2

PREVAIL1 2.6

PROTECT AF1 2.2

RE-LY2 2.1RE-LY 2.1

RO CKET AF2 3.5

ARISTOTLE2 2.1ARISTOTLE2 2.1

ENGAGE3 2.8

1.FDA O ct2014 P anelS ponsorP resentation. 2.M iller.AJC (2012) 3.Giugliano.N EJM (2013)

R ateperP atient-years
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1Connolly, S. NEJM 2009; 361:1139-1151 –2 yrs f-up (Corrected) 150 mg 2Patel, M. NEJM 2011; 365:883-891 –1.9 yrs f-up, ITT 3Granger, C NEJM 2011; 365:981-992 –1.8 yrs f-up
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ABBREVIATED STATEMENT
W ATCHMANTM LeftAtrialAppend a g e Closure Device
withDeliverySystem and W ATCHMAN AccessSystemwithDeliverySystem and W ATCHMAN AccessSystem

INDICATIONS FOR USE

The WATCHMAN Device is indicated to reduce the risk of thromboembolism from the left atrial appendage in patients with non-valvular atrial fibrillation who:

• Are at increased risk for stroke and systemic embolism based on CHADS2 or CHA2DS2-VASc scores and are recommended for anticoagulation therapy;

• Are deemed by their physicians to be suitable for warfarin; and• Are deemed by their physicians to be suitable for warfarin; and

• Have an appropriate rationale to seek a non-pharmacologic alternative to warfarin, taking into account the safety and effectiveness of the device compared to warfarin.

The WATCHMAN Access System is intended to provide vascular and transseptal access for all WATCHMAN Left Atrial Appendage Closure Devices with Delivery Systems.

CONTRAINDICATIONS

Do not use the WATCHMAN Device if:

• Intracardiac thrombus is visualized by echocardiographic imaging.

• An atrial septal defect repair or closure device or a patent foramen ovale repair or closure device is present.

• The LAA anatomy will not accommodate a device. See Table 46 in the DFU.

• Any of the customary contraindications for other percutaneous catheterization procedures (e.g., patient size too small to accommodate TEE probe or required catheters) or conditions (e.g., active infection, bleeding disorder) are present.

• There are contraindications to the use of warfarin, aspirin, or clopidogrel.

• The patient has a known hypersensitivity to any portion of the device material or the individual components (see Device Descr iption section) such that the use of the WATCHMAN Device is contraindicated.• The patient has a known hypersensitivity to any portion of the device material or the individual components (see Device Descr iption section) such that the use of the WATCHMAN Device is contraindicated.

WARNINGS

• Device selection should be based on accurate LAA measurements obtained using fluoro and ultrasound guidance (TEE recommended) in multiple angles (e.g., 0º, 45º, 90º, 135º).

• Do not release the WATCHMAN Device from the core wire if the device does not meet all release criteria.

• If thrombus is observed on the device, warfarin therapy is recommended until resolution of thrombus is demonstrated by TEE.

• The potential for device embolization exists with cardioversion <30 days following device implantation. Verify device position post-cardioversion during this period.

• Administer appropriate endocarditis prophylaxis for 6 months following device implantation. The decision to continue endocarditis prophylaxis beyond 6 months is at physician discretion.

• For single use only. Do not reuse, reprocess, or resterilize.

PRECAUTIONS

• The safety and effectiveness (and benefit-risk profile) of the WATCHMAN Device has not been established in patients for whom long-term anticoagulation is determined to be contraindicated.• The safety and effectiveness (and benefit-risk profile) of the WATCHMAN Device has not been established in patients for whom long-term anticoagulation is determined to be contraindicated.

• The LAA is a thin-walled structure. Use caution when accessing the LAA and deploying the device.

• Use caution when introducing the WATCHMAN Access System to prevent damage to cardiac structures.

• Use caution when introducing the Delivery System to prevent damage to cardiac structures.

• To prevent damage to the Delivery Catheter or device, do not allow the WATCHMAN Device to protrude beyond the distal tip of the Delivery Catheter when inserting the Delivery System into the Access Sheath.

• If using a power injector, the maximum pressure should not exceed 100 psi.

• In view of the concerns that were raised by the RE-ALIGN1 study of dabigatran in the presence of prosthetic mechanical heart valves, caution should be used when prescribing oral anticoagulants other than warfarin in patients treated with the WATCHMAN Device. The WATCHMAN

Device has only been evaluated with the use of warfarin post-device implantation.

ADVERSE EVENTS

Potential adverse events (in alphabetical order) which may be associated with the use of a left atrial appendage closure device or implantation procedure include but are not limited to:

Air embolism, Airway trauma, Allergic reaction to contrast media/medications or device materials, Altered mental status, Anemia requiring transfusion, Anesthesia risks, Angina, Anoxic encephalopathy, Arrhythmias, Atrial septal defect , AV fistula , Bruising, hematoma or seroma, CardiacAir embolism, Airway trauma, Allergic reaction to contrast media/medications or device materials, Altered mental status, Anemia requiring transfusion, Anesthesia risks, Angina, Anoxic encephalopathy, Arrhythmias, Atrial septal defect , AV fistula , Bruising, hematoma or seroma, Cardiac

perforation , Chest pain/discomfort, Confusion post procedure, Congestive heart failure, Contrast related nephropathy, Cranial bleed, Decreased hemoglobin, Deep vein thrombosis, Death, Device embolism, Device fracture, Device thrombosis, Edema, Excessive bleeding, Fever, Groin pain,

Groin puncture bleed, Hematuria, Hemoptysis, Hypotension, Hypoxia, Improper wound healing, Inability to reposition, recapture, or retrieve the device, Infection / pneumonia, Interatrial septum thrombus, Intratracheal bleeding, Major bleeding requiring transfusion, Misplacement of the device /

improper seal of the appendage / movement of device from appendage wall, Myocardia erosion, Nausea, Oral bleeding, Pericardial effusion / tamponade, Pleural effusion, Prolonged bleeding from a laceration, Pseudoaneurysm, Pulmonary edema, Renal failure, Respiratory insufficiency /

failure, Surgical removal of the device, Stroke –Ischemic , Stroke –Hemorrhagic, Systemic embolism, TEE complications (throat pain, bleeding, esophageal trauma), Thrombocytopenia, Thrombosis, Transient ischemic attack (TIA), Valvular damage, Vasovagal reactions

There may be other potential adverse events that are unforeseen at this time.

CAUTION: Federal law (USA) restricts this device to sale by or on the order of a physician. Rx only. Prior to use, please see the complete “Directions for Use” for more information on Indications, Contraindications, Warnings, Precautions, Adverse Events, and Operator’s Instructions.

© 2015 Boston Scientific Corporation or its affiliates. All rights reserved.

1Eikelboom JW, Connolly SJ, Brueckmann M, et al. N Engl J Med 2013;369:1206-14.
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~50%~50%
new operatorsnew operators

~50%~50%
new operatorsnew operators

90.9%90.9%
94.4%94.4% 95.1%95.1% 94.8%94.8%

98.5%98.5% 95.6%95.6%

80.0%80.0%

90.0%90.0%

100.0%100.0%

50.0%50.0%

60.0%60.0%

70.0%70.0%

30.0%30.0%

40.0%40.0%

50.0%50.0%

0.0%0.0%

10.0%10.0%

20.0%20.0%

P A FP A F CA P 1CA P 1 P R EVA ILP R EVA IL CA P 2CA P 2 EW O L U T IO NEW O L U T IO N P ostP ost--FDAFDAP A FP A F CA P 1CA P 1 P R EVA ILP R EVA IL CA P 2CA P 2 EW O L U T IO NEW O L U T IO N P ostP ost--FDAFDA
A pprovalA pproval

N =449N =449 N =566N =566 N =265N =265 N =579N =579 N =1019N =1019 N =3822N =3822

Im plant success defined as deploym ent and release of the device into the L A A ; no leak ≥ 5 m mIm plant success defined as deploym ent and release of the device into the L A A ; no leak ≥ 5 m m



1.61.6P R O T ECT A FP R O T ECT A F

1.41.4

1.61.6

CA P 1CA P 1

P R O T ECT A FP R O T ECT A F

1.41.4

1.51.5

CA P 2CA P 2

P R EVA ILP R EVA IL

1.11.1

1.41.4

EW O L U T IO NEW O L U T IO N

CA P 2CA P 2

1.41.4

00 0.50.5 11 1.51.5 22

P ostP ost--FDA A pprovalFDA A pproval

00 0.50.5 11 1.51.5 22

Average#ofDevices/Im plantAttem ptAverage#ofDevices/Im plantAttem pt
1 WATCHMAN1 WATCHMAN FDA Panel Sponsor Presentation. OctFDA Panel Sponsor Presentation. Oct 2014; 22014; 2 BoersmaBoersma, L.et al., L.et al. EHJEHJ; published online Jan 2016; published online Jan 2016 in pressin press
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PostPost--FDA ApprovalFDA Approval

ExperienceExperienceExperienceExperience

ComplicationsComplications

Pericardial TamponadePericardial Tamponade 39 (1.02%)39 (1.02%)

Treated with PericardiocentesisTreated with Pericardiocentesis 24 (0.63%)24 (0.63%)Treated with PericardiocentesisTreated with Pericardiocentesis 24 (0.63%)24 (0.63%)

Treated SurgicallyTreated Surgically 12 (0.31%)12 (0.31%)

Resulted in DeathResulted in Death 3 (0.078%)3 (0.078%)

Pericardial EffusionPericardial Effusion –– No InterventionNo Intervention 11 (0.29%)11 (0.29%)Pericardial EffusionPericardial Effusion –– No InterventionNo Intervention 11 (0.29%)11 (0.29%)

ProcedureProcedure--Related StrokeRelated Stroke 3 (0.078%)3 (0.078%)

Device EmbolizationDevice Embolization 9 (0.24%)9 (0.24%)

Removed PercutaneouslyRemoved Percutaneously 33Removed PercutaneouslyRemoved Percutaneously 33

Removed SurgicallyRemoved Surgically 66

DeathDeath

ProcedureProcedure--Related MortalityRelated Mortality 3 (0.078%)3 (0.078%)ProcedureProcedure--Related MortalityRelated Mortality 3 (0.078%)3 (0.078%)

Additional Mortality within 7 daysAdditional Mortality within 7 days 1 (0.026%)1 (0.026%)





• Inthereal-w orldpost-FDA approvalexperienceofW atchm an• Inthereal-w orldpost-FDA approvalexperienceofW atchm an
L AAC,proceduralsuccessw ashighandcom plicationrateslow.

• Com plicationsw erelow evenw ith~50% oftheoperators
beingnew totheprocedure. T hisdem onstratesthatearlybeingnew totheprocedure. T hisdem onstratesthatearly
procedurelearningscanbetransferredthroughrigorous
training.
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M e a sure LAA orific e ,la nd ing zone ,d e pth De ployLOBEinla nd ing zone
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Mean ± SD or %

n=1071*n=1071*

Age (years) 75 ± 8

Gender - Female 35.6%

Prior Stroke 27.1%Prior Stroke 27.1%

Prior TIA 10.6%

Heart Failure 17.4%

Diabetes 31.4%

Hypertension 84.2%

Prior History of Major Bleeding 72.5%Prior History of Major Bleeding 72.5%

CHA2DS2-VASc Score > 4 65%

HAS-BLED > 3 58%

*Baselinedataunavailablein2 patients



85%

70%

80%

90%

40%

50%

60%

9%
5%10%

20%

30%

40%

5%

0%

10%

Contraindication to OAC Ischaemic stroke despite OAC Patient Choice

18% ofpatientson(N )O AC attim eofconsent

28

18% ofpatientson(N )O AC attim eofconsent



Imaging modality % (n)Imaging modality % (n)

Intracardiac echo 10% (107)

Transoesophageal echo 90% (966)Transoesophageal echo 90% (966)

Device Selection % (n)Device Selection % (n)

First device selected implanted 93% (995)



Implant No. %Implant No. %

Implant Success
Definedassuccessfulim plantationoftheAm uletdevicein

1060/1073 98.8%

Definedassuccessfulim plantationoftheAm uletdevicein
theL AA.



Device/P rocedureR elated M AE No. %

Death
Related to Cardiac Perforation
Related to Myocardial Infarction
Related to Cardiorespiratory Arrest

3
1
1
1

0.3%
0.1%
0.1%
0.1%Related to Cardiorespiratory Arrest 1 0.1%

Stroke 3 0.3%

Pericardial Effusion
Resulted in Pericardiocentesis
Resulted in Surgical Intervention

5
4
1

0.5%
0.4%
0.1%Resulted in Surgical Intervention 1 0.1%

Embolization 1 0.1%

Bleeding 10 0.9%

Other 7 0.7%Other 7 0.7%

TOTAL 29 2.7%



(1-3 m onthsF/U)(1-3 m onthsF/U)

Baseline Discharge 1-3 Month F/U

N = 1073 N = 1058 N = 719

None 40.6% 14.7% 6.5%

Single Antiplatelet 20.5% 23.8% 31.3%

Dual Antiplatelet
14.4% 41.8% 45.6%14.4% 41.8% 45.6%

(N)OAC only
15.8% 7.3% 4.7%

(N)OAC plus Single(N)OAC plus Single
Antiplatelet 1.5% 1.9% 1.3%

Triple Therapy 0.7% 2.2% 2.4%0.7% 2.2% 2.4%



99% 99%

100%

99% 99%

75%

50% Implant

First follow-up

1% 0%1% 0%

25%

1% 0%1% 0%
0%

No residual flow
or flow < 3 mm

Flow 3-5 mm Flow > 5 mm

33

IndependentEchoCorelabutilizedforanalysis



ACP

Registry1

Watchman

EWOLUTION2

Amulet

(Current Study)

Implant Success 97.3% 98.5% 98.8%

LAA Closure Rate
(1-3 months) < 5 mm

98.1% 99.3% 100.0%

Device or Procedure-
Related Complications

5.0% 2.7% 2.7%

Early Mortality 0.8% 0.7% 0.3%Early Mortality 0.8% (30-day) 0.7% (30-day) 0.3% (7-day)

1 T zikasetal.EuroIntervention.2015;10
3 Boersm aetal.EurHeartJ.2016 Aug;37(31):2465-74.



• T heAm platzerAm uletdevicehasvery hightechnicalim plant
successrates

• Im plantationisassociatedw ithlow ratesofperi-procedural• Im plantationisassociatedw ithlow ratesofperi-procedural
andearly adverseevents

• Am uletdem onstratedhighclosurerates

• Antiplatelettherapy isappearstobeareasonabletreatm ent
strategy post-im plantationintheshort-term

• Additionallong-term dataw illbecollectedtoconfirm these• Additionallong-term dataw illbecollectedtoconfirm these
prom isingearly findings



SJM Amulet Trial HighlightsSJM Amulet Trial Highlights

h ttp s://clinicaltrials.gov/ct2/sh ow/NCT02879448?te rm =am ule t&rank=1

1. Enrollm ent– 1:1 random izationof1600 pts@ 150 sites
2. Efficacy endpoints

a. Ischem icstrokeorsystem icem bolism

h ttp s://clinicaltrials.gov/ct2/sh ow/NCT02879448?te rm =am ule t&rank=1

a. Ischem icstrokeorsystem icem bolism
b. Deviceclosureat45days

3. S afety com positeendpoint
• A llcausedeath;or
• M ajorbleeding;or• M ajorbleeding;or
• P rocedureanddevicerelatedcom plicationsrequiringpercutaneousorsurgical

intervention
4. Inclusionhighlights:

a. CHA DS 2>2 orCHA 2DS 2-VA S c>3a. CHA DS 2>2 orCHA 2DS 2-VA S c>3
b. S uitableforshortterm w arfarintherapy butunabletotakelongterm oral

anticoagulationfollow ingtheconclusionofshareddecisionm aking
c. Deem edsuitableforL A A closureby am ultidisciplinary team ofm edical

professionals(includinganindependentnon-interventionalphysician)involvedinprofessionals(includinganindependentnon-interventionalphysician)involvedin
theform alandshareddecisionm akingprocess,andby useofanevidence-based
decisiontoolonoralanticoagulation

5. Exclusion:ChronicP 2Y12 plateletinhibitortherapy
6. A djunctiveP harm a6. A djunctiveP harm a

• W atchm an:perIFU
• A m ulet:0 – 45days,aspirinandeitherclopidogrelorany approvedO AC



https://clinicaltrials.g ov/ct2/show/NCT02928497?term =NCT02928497https://clinicaltrials.g ov/ct2/show/NCT02928497?term =NCT02928497

• P atients(N =888)deem edby 2 physiciansunsuitablefororalanti-coagulationtherapy.

• R andom ized2 W atchm anvs.1 Control(singleantiplateletornotx)

• S equentialDesignAllow searly looks;potentialtostopearly forbenefit• S equentialDesignAllow searly looks;potentialtostopearly forbenefit

DeviceGroupP harm a

VisitInterval A spirin Clopidogrel

0 – 3 m onths Yes,75 – 100 m g Yes75 m g0 – 3 m onths Yes,75 – 100 m g Yes75 m g

3 – 12 m onths Yes,75 – 100 m g N o,unlessotherindication

> 12 m onths N o,unlessotherindication N o,unlessotherindication

P otentialpivotaldata

• DefinetheabsolutebenefitofL AA closure.

• EvidenceofnoO AC transitionandlongterm L AA occlusionw ithoutantiplatelettx

• ExtendbenefittoCHA2DS2-VASc > 2

How ever,M any physicianshavedeclinedparticipation

• DifficulttodefinepopulationthatcantolerateDAP T butnot6 w ksO AC

• Ethicsofw ithholdingtherapy inhighstrokeriskpatients



WAVECREST: ShallowWAVECREST: Shallow



WAVECREST II

1250 Patients Randomized
(+ up to 5 roll-Ins per site)(+ up to 5 roll-Ins per site)

625 WaveCrest 625 Watchman

• Primary effectiveness endpoint: Ischemic stroke or
systemic embolization at 2 years

625 WaveCrest 625 Watchman

systemic embolization at 2 years

• Primary safety endpoint: All-cause death, procedure or
device-related complications requiring percutaneous or
surgical intervention through 45 days post-procedure, orsurgical intervention through 45 days post-procedure, or
major bleeding

• Powered for non-inferiority

• Anticipated start Q1 2017



Dabigatran Apixaban

R E-LY AR IS T O T L E

Edoxaban

R O CKET -AF

EN GAGE-AF-T IM I48

Dose-adjusted
R O CKET -AF

P R EVAIL
P R O T ECT AF

Dose-adjusted
VKA

S izeofnodereflectsnum berofstudiesforcom parison
T hicknessoftheedgereflectsinversevarianceforcom parison

R ovaroxaban W AT CHM AN

BajajN S etal.,P L O S O N E2016;doi:org/10.1371/journal.pone.0163608



N otuntilfurthertrialsarecom pletedN otuntilfurthertrialsarecom pleted



W eHAVECO M EA L O N G W AYW eHAVECO M EA L O N G W AY
FR O M L A AC BEIN G CO N S IDER ED A
FO O L’S ER R A N D T O IT BEIN G AFO O L’S ER R A N D T O IT BEIN G A
VIA BL ET HER A P EU T IC O P T IO N A N D
M AY BECO M ET HEFIR S T L IN EM AY BECO M ET HEFIR S T L IN E
T HER A P Y FO R S T R O KE
P R O P HYL A X IS IN P AT IEN T S W IT HP R O P HYL A X IS IN P AT IEN T S W IT H
AT R IA L FIBR IL L AT IO N .


