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Learning Objectives:

= Current selection criteria for left atrial appendage
occlusion (LAAO) device implantation

= Future indications
- Patients with absolute contraindications to the anti-coagulants
- DOAC eligible patients
- Concomitant LAAO and other procedures
- LAAO in specific group of patients
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Current Selection Criteria:

Current indications for percutaneous LAAO in the United States

LAAO is indicated to reduce the risk of thromboembolism from the LAA in patients
with NVAF who

1 Are at increased risk for stroke and systemic embolization based on CHADS or
CHADS>-VASc score >2.
Are deemed suitable for at least short-term antithrombotic therapy post-LAAO.
Have an appropriate rationale to seek a nonpharmacologic alternative to OAC.
No other indication for OAC than AF (e.g., prior VTE, mechanical valve, presence or
predisposition to left atrial or left ventricular thrombus).
Anatomy appropriate for LAAO.

2024 Northern California Structural Heart Summit 3



ACC/AHA/HRS 2023 Guidelines:

Recommendations for Percutaneous Approaches to Occlude the LAA
Referenced studies that support the recommendations are
summarized in the

m LOE Recommendations

In patients with AF, a moderate to high risk of stroke
(CHA,DS,-VASc score >2), and a contraindication
(Table 14) to long-term oral anticoagulation due to a
nonreversible cause, percutaneous LAAO (pLAAO) is
reasonable.'™*

In patients with AF and a moderate to high risk of
stroke and a high risk of major bleeding on oral anti-
coagulation, pPLAAO may be a reasonable alternative
to oral anticoagulation based on patient preference,
with careful consideration of procedural risk and with
the understanding that the evidence for oral antico-

agulation is more extensive,'=3%¢

[= Circulation. 2024;149. e1413
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Expanding Indications:

= Patients with absolute contraindications to anti-coagulants:
Where the current data stands?
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Expanding Indications:

ASAP TOQ trial

The Assessment of the Watchman Device in Q) coovon
Patients Unsuitable for Oral Anticoagulation
(ASAP-TOO) trial

David R. Holmes, MD, * Vivek Y. Reddy, MD, " Maurice Buchbinder, MD, © Kenneth Stein, MD, ¢ Myriah Elletson ¢
Martin W. Bergmann, MD, € Boris Schmidt, MD, f and Jacqueline Saw, MD, FRCPC ¥ Rocbester, Minneapolis, MN;
New York, NY; Stanford, CA; Hamburg, Frankfurt, Germany; and British Columbia, Canada

BCICkgI‘OUI\d Oral anticoagulants (OACs) reduce stroke risks with nonvalvular atrial fibrillation (AF); however, they are
underused because of absolute or relative contraindications due to real or perceived risk of bleeding. Although left atrial
appendage closure is increasingly performed in OAC-ineligible patients, this has not been studied in a randomized
controlled trial.

SI'Udy obiectives The ASAP-TOO study is designed to establish the safety and effectiveness of the Waichman left
atrial appendage closure device in patients with nonvalvular AF who are deemed ineligible for OAC. The primary effectiveness
end point is the time to first occurrence of ischemic stroke or systemic embolism. The primary safety end point includes all-cause
death, ischemic stroke, systemic embolism, or device- or procedural-related event requiring open cardiac surgery or major
endovascular intervention.

STUdY design This is a multinational, multicenter prospective randomized trial. Patients meeting the inclusion criteria
with CHA;DS,-VASc score > 2 and who are deemed by 2 study physicians to be unsuitable for OAC will be randomized in a
2:1 allocation ratio to Watchman versus control. Control patients will be prescribed single antiplatelet therapy or no therapy at
the discretion of the study physician. Up to 888 randomized subjects will be enrolled from up to 100 global investigational
sites. Both device group and control patients will have follow-up visits at 3, 6, and 12 months and then every 6 months through
60 months.

Summary This trial will assess the safety and efficacy of Watchman in this challenging population of high—stroke risk AF
patients. (Am Heart ] 2017;189:68-74 )
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ASAP TOO:

= Not recruiting at this time, about 481 patients enrolled as
opposed to planned 888

= Results of the recruited patients are not published as of yet
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STROKE CLOSE trial:

ACTIVE, NOT RECRUITING @

Prevention of Stroke by Left Atrial Appendage Closure in Atrial Fibrillation Patients After
Intracerebral Hemorrhage

ClinicalTrials.gov ID © NCT02830152

Sponsor @ Karolinska Institutet

Information provided by @ Per Wester, Karolinska Institutet (Responsible Party)

Last Update Posted @ 2024-06-12

 Two arms, one arm LAAO with an amulet device with no initiation of oral anti-
coagulants and other arm on medical therapy

» All patients enrolled must have a history of intracranial hemorrhage

e This study is also not recruiting currently
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LAAO and DOACs:

= PRAGUE-17 trial

= Randomized trial comparing LAAO with DOACs in patients
with clinically relevant bleeding and prior cardioembolic
events or at risk of stroke

= Primary end-point was a composite of safety and efficacy
events (cardioembolic events, cardiovascular death,
clinically relevant bleeding or procedure/device related
complications)

J Am Coll Cardiol. 2020;75:3122
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PRAGUE-17 trial:

CENTRAL ILLUSTRATION: A Summary Slide of Primary and Secondary
Endpoints

PRAGUE-17 Trial: Long-Term (4-Year) Follow-Up
+ 402 High-risk AF pts =» Randomized Risk of procedure-related

-CHA,DS,-VASc=4.7%15 H H o
# P o Sl 7 complication was 5%

« Median Follow-up: 3.5 years (IQR 2.6-4.3), 1,354 pt-year |

Stroke or TIA
%

Primary Endpoint @ =
Stroke, TIA, SE, CV Death, Bleeding or Complications g i P T

50%
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Gray's test: P =0.27
P Value for noninferiority = 0.006
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///—/J_/”_/_/—/J Non-Procedural Clinically Relevant Bleeding
50%
sHR = 0.55 (0.31-0.97)
40% Gray's test: P = 0.038
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Osmancik, P. et al. J Am Coll Cardiol. 2022;79(1):1-14.
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LAAO and DOACs:

CHAMPION-AF Clinical Trial (CHAMPION-AF)

ClinicalTrials.gov ID @ NCT04394546
Sponsor @ Boston Scientific Corporation
Information provided by @ Boston Scientific Corporation (Responsible Party)

Last Update Posted @ 2024-09-23

@ | —+ Expand all content ] l — Collapse all content

Study Details | Researcher View No Results Posted Record History

On this page
| Study Overview Study Overview
Contacts and Locations Brief Summary Study Start (Actual) @
The primary objective of this study is to determine if left atrial appendage closure (LAAC) with the 2020-10-15
WATCHMAN FLX device is a reasonable alternative to non-vitamin K oral anticoagulants in patients with

Participation Criteria

Study Plan Primary Completion (Estimated) @

non-valvular atrial fibrillation.

Amplatzer Amulet LAAO vs. NOAC (CATALYST)

ClinicalTrials.gov ID @ NCT04226547
Sponsor @ Abbott Medical Devices
Information provided by @ Abbott Medical Devices (Responsible Party)

Last Update Posted @ 2024-08-28

|z] @ | -+ Expand all content I l — Collapse all content

Study Details | Researcher View No Results Posted Record History

On this page

| Study Overview Study Overview

i Study Start (Act )
Contacts and Locations Brief Summary udy Start (Actual) @

The objective of this trial is to evaluate the safety and effectiveness of the Amulet LAA occluder 2020-07-07
compared to NOAC therapy in patients with non-valvular AF at increased risk for ischemic stroke and
who are recommended for long-term NOAC therapy.

Participation Criteria

Study Plan Primary Completion (Estimated) @
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LAAO and DOACs:

Both of these trials will compare safety and efficacy of LAAO with
DOACs in patients with no apparent contraindications to the
DOACSs (patients are enrolled based on stroke risk and not by
long-term DOAC ineligibility)

These trials have distinct safety and efficacy end-points (unlike the
PRAGUE-17 trial)

Additionally, the safety outcomes will be adjudicated with a
superiority design framework and not by non-inferiority

The results of these trials and earlier trials (ASAP TOO and STROKE
CLOSE) will inform the applicability of LAAO devices to a wider
population with atrial fibrillation
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Concomitant Procedures:

@ ESC Europace (2023) 25, 390—399 CLINICAL RESEARCH

European Society https://doi.org/10.1093/europace/euac181
of Cardiology

Combined atrial fibrillation ablation and left
atrial appendage occlusion procedure in the
United States: a propensity score matched
analysis from 2016—-2019 national readmission
database

Deepak Kumar Pasupula 1%, Sudeep K. Siddappa Malleshappa 2,

Muhammad B. Munir 3, Anusha Ganapati Bhat 4, Antony Anandaraj .

Avaneesh Jakkoju @ °, Michael Spooner ® ', Ketan Koranne’, Jonathan C. Hsu ® °,
8

Brian Olshansky @ 7, and A. John Camm

TDivision of Cardiowvascular Disease, Department of Internal Medicine, MercyOne MNorth lowa Medical Center, 1000 4th St SW, Mason City, 1A 50401, USA; 2Division of Haematology-
Oncology, Department of Internal Medicine, UMass Chan-Baystate, 759 Chestnut St, Springfield, MA 01199, USA; *Division of Cardiology, Department of Internal Medicine, University of
California Davis, 4150 WV Street, Suite 3100, Sacramento, CA 95817, USA; *Department of Cardiology, Department of Internal Medicine, University of Maryland, 620 W Lexington St,
Baktimore, MD 21201, USA; SDiwvision of Cardiclogy, Cardiovascular Institute of South, 441 Heymann Blvd, Lafayette, LA 70503, USA; 5Division of Cardioclogy, Department of Internal
Medicine, University of California San Diego, 9500 Gilman Dr. La Jolla, CA 92093, USA; "Department of Cardiology, University of lowa, 200 Hawkins Dr, lowa City, 1A 52242, USA; and
SDivision of Cardiology, St George's University of London, Cranmer Terrace, London SW17 ORE, UK

Received 22 May 2022; accepted after revision 16 September 2022; online publish-ahead-of-print 9 November 2022

Europace. 2023;25:390-399
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LAAO and AF ablation:

In this retrospective study from NRD data, we identified patients undergoing
combined LAAO and CA procedures on the same day in the USA from 2016 to
2019. A 1:1 propensity score match was performed to identify patients
undergoing LAAO-only and CA-only procedures. The number of LAAO + CA
procedures increased from 28 (2016) to 119 (2019). LAAO + CA patients (n = 375,
mean age 74 + 9.2 years, 53.4% were males) had non-significant higher MACE
(8.1%) when compared with LAAO-only (n = 407, 5.3%) or CA-only patients (n
= 406, 7.4%), which was primarily driven by higher rate of pericardial effusion
(4.3%). All-cause 30-day readmission rates among LAAO + CA patients (10.7%)
were similar when compared with LAAO-only (12.7%) or CA-only (17.5%)

patients. The most frequent primary reason for readmissions among LAAO + CA

and LAAO-only cohorts was heart failure (24.6 and 31.5%, respectively), while
among the CA-only cohort, it was paroxysmal atrial fibrillation (25.7%).

Conclusion We report an 63% annual growth (from 28 procedures) in combined LAAO and CA procedures in the USA. There were no
significant difference in MACE and all-cause 30-day readmission rates among LAAO + CA patients compared with matched
LAAO-only or CA-only patients.
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Option trial:

ON 1s a multinational, multicenter, prospective randomizec
with a CHA,;DS,-VASc of >2 in men or >3 in women and who underwent a AF catheter
ablation procedure between 90 and 180 days prior to randomization (sequential) or are
planning to have catheter ablation within 10 days of randomization (concomitant) will
be randomized in a 1:1 allocation of WATCHMAN FLX vs control. Control patients will
start or continue market-approved oral anticoagulation for the duration of the trial. A
total of 1600 patients were randomized from 130 global investigational sites. Follow-up
for both device and control patients will occur at 3, 12, 24, and 36 months.

The primary effectiveness noninferiority endpoint is stroke (ischemic or hemorrhagic),
all-cause death, or systemic embolism at 36 months. The primary safety superiority
endpoint is nonprocedural bleeding through 36 months (International Society on
Thrombosis and Haemostasis [ISTH| major bleeding or clinically relevant nonmajor
bleeding). The secondary noninferiority endpoint is ISTH major bleeding through 36
months (including procedural bleeding).
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LAAO and TAVR (WATCH TAVR trial):

Circulation

ORIGINAL RESEARCH ARTICLE ®

Concomitant Left Atrial Appendage Occlusion
and Transcatheter Aortic Valve Replacement

Among Patients With Atrial Fibrillation

Samir R. Kapadia‘®, MD; Amar Krishnaswamy‘2, MD; Brian Whisenant, MD; Srinivasa Potluri, MD; Vijay lyer, MD;

Joseph Aragon, MD; Philip Gideon, MD; Justin Strote, MD; Robert Leonardi, MD; Himanshu Agarwal, MD;

German Larrain, MD; Carlos Sanchez'®, MD; Sidakpal S. Panaich, MD; James Harvey, MD; Torsten Vahl®, MD; Venu Menon‘>, MD;
Kathy Wolski®, MS; Qiuging Wang, MS; Martin B. Leon, MD

Circulation. 2024,149:734-743
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LAAO and TAVR (WATCH TAVR trial):

Allocated to
TAVR + LAAO
(n=177)

» Received TAVR + LAAO procedure (n = 162)
« Did not receive TAVR + LAAO (n = 15)

* Lost to follow-up (n = 6)
+ Withdrew full consent (n = 2)

Analysed (n= 1??)*

Randomized
(n= 349)

Allocation

Allocated to
TAVR + Medical Therapy
(n=172)

* Received TAVR + Medical Therapy for AF (n = 168)
+ Did not receive TAVR + Medical Therapy (n = 4)

Follow-Up

At 45 days, Month 6, Month 12 * Lost to follow-up (n=10)
and Month 24 after procedure * Withdrew full consent) (n = 7)

Analysis

Analysed (n = 172)

\( )\\, ,
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LAAO and TAVR:

Primary End Point and Additional Clinical Outcomes

The composite primary end point (all-cause mortality, stroke or major/life-
threatening bleeding event within 2 years after randomization) was observed in 60
(33.9%) of patients randomized to TAVR + LAAO compared with 64 (37.2%) patients

primary end point, TAVR + LAAO was noninferior to TAVR + medical therapy (22.67
versus 27.33 events per 100 patient-years with TAVR alone; HR, 0.86 [95% CI, 0.60-
1.22]; Proninferiority<0.001). However, TAVR + LAAO strategy was not superior to TAVR
+ medical management (P=0.40). The event rates were comparable for the primary
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LAAO and TAVR:

g
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LAAO and mitral valve interventions:

= Limited data on safety and effectiveness

Cardiovascular Revascularization Medicine

|_ ‘: #l.- 4\ ]l| ‘ : Volume 63, June 2024, Pages 23-30
S 2

Percutaneous left atrial appendage
occlusion in mitral valve disease: A

Nationwide Readmission Database analysis

Rafey Feroze ¢!, Waqas Ullah bl puneet Kang ¢, Tabitha Lobo ¢, Nawaf Alhabdan €,
Mohammed Alghammass ¢, Sung-Han Yoon © ¢, Luis Augusto Palma Dallan 9,

Steven J. Filby @ & X

Cardiovasc Revasc Med. 2024;63:23-30
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LAAO and mitral valve interventions:

OUTCOMES MVD no MVD Estimate
Crude Index Admission wmn 51540
Mortality 13 (0.3%) 89(0.2%) 1997 (1.115

Major Bleeding 82(2.2%) 931(1.8%) 1.206 (0.960

Stroke 6(0.2%) 121 (0.2%) 0.676 (0.298

Pericardial Effusion 172 (4.6%) 1568 (3.0%) 1.521(1.295

Cardiac Tamponade 46 (1.2%) 337 (0.7%) 1.873(1.374

PSM Index Admission 3rn 3872

Mortality 13 (0.3%) 10(0.2%) 1.334 (0.584

-

Major Bleeding 82(2.2%) B2(2.1%) 1.025 (0.753

|

Stroke 6(0.2%) 6(0.1%) 1.025 (0.330

Pericardial Effusion 172 {4.6%) 130(3.3%)

—

1.374 (1.089

Cardiac Tamponade 46 (1.2%) 35(0.9%) 1.352 (0.869

PSM 30-Day Readmission 1108 1145
Mortality 19(1.7%) 34(3.0%)

|
" »

v

|

|

I

i

)

|

)

|
——i

0.570(0.323

Major Bleeding 30(2.7%) 28(2.4%)

1.112 (0.660

L 2

Stroke 3(0.3%) 2(0.1%)

1,553 (0.259

Pericardial Effusion 63 (5.7%) 32(2.8%) 2.099 (1.360

Cardiac Tamponade 15(1.4%) 7(0.6%) 2.235 (0.908

ek e d et ==

.
>

Favors no MVD Favors MVD
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LAAO in special patient populations:

CLINICAL | ATRIAL FIBRILLATION - Volume 4, Issue 7, P433-439, July 2023 - Open Access |i| Download Full Issue

Intracranial bleeding and associated outcomes in atrial fibrillation patients
undergoing percutaneous left atrial appendage occlusion: Insights from National

Inpatient Sample 2016—2020
2 . Douglas Darden, MD#- ... - Gagan D. Singh, MD, MSJ -

D,Qﬁ ... Show more

Affiliations & Notes v Article Info \v

'ﬁ] Download PDF 99 Cite o Share g SetAlert (© Get Rights rD Reprints < Previous article Next article >

e 89,300 LAAO implantations from year 2016-2020
* Only 565 (0.6%) of implantations occurred in patients with a history of intracranial bleeding and

contraindications to anti-thrombotics

S Heart Rhythm O2. 2023 Jun 8;4(7):433-439
2024 Northern California Structural Heart Summit 22



LAAO and ICH:

Outcomes

Mortality at discharge

No Intra cranial bleed history (Reference)
Intra cranial bleed history

Unadjusted

Adjusted

Overall complications

No Intra cranial bleed history (Reference)
Intra cranial bleed history

Unadjusted

Adjusted

Major complications

No Intra cranial bleed history (Reference)
Intra cranial bleed history

Unadjusted

Adjusted

Length of stay >1 day

No Intra cranial bleed history (Reference)
Intra cranial bleed history

Unadjusted

Adjusted

Median cost >24,752%

No Intra cranial bleed history (Reference)
Intra cranial bleed history

Unadjusted

Adjusted

5.86 (2.39 to 14.36)
4.27 (1.68 to 10.82)

1.60 (1.25 to 2.04)
1.74 (1.36 to 2.24)

1.23 (0.89 to 1.69)
1.31 (0.95 to 1.82)

2.19 (1.81 to 2.66)
2.38 (1.95 t0 2.92)

1.29 (1.09 to 1.52)
1.28 (1.08 to 1.52)
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LAAO in special patient populations:

= Patients with chronic kidney disease and end-stage renal disease on dialysis

HeartRhythm @i

Society,,

Association of Chronic Kidney Disease and End-Stage Renal Disease with Procedural and
Long-Term Outcomes after First Generation Watchman Device: Insights from the NCDR

LAAO Registry

Muhammad Bilal Munir, MD!, Zhen Tan, MS?, Patrick H. Pun, MD?, Yongfei Wang, MS?,
Anwar Tandar, MD*, Douglas Darden, MD?, Jonathan C. Hsu, MD®, Daniel J. Friedman, MD’,
Jeptha Curtis, MD®, James V. Freeman, MD, MPH, MS®

N Heart Rhythm: Article in Press
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Data were extracted from the National Cardiovascular Data Registry LAAO Registry from

January 2017 to December 2019 and linked to Centers for Medicare & Medicaid Services billing

claims. Patients were stratified into three groups: no CKD, CKD, and ESRD on dialysis.

Multivariate analyses were utilized to assess the associations of CKD and ESRD with procedural

and long-term outcomes, respectively.

Lo
\(>h4
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Short-term outcomes:

Adjusted Odds Ratios of In-hospital Procedural Outcomes in CKD group | ESRD group
OR LCL UcL
CKD - Canceled/Aborted Procedure 0.837  1.034

ESRD - Canceled/Ahorted Procedure

CKD - Any Complication

ESRD - Any Complication

CKD - Major Adverse Events

ESRD - Major Adverse Events

CKD - Length of Stay =1 day

ESRD - Length of Stay =1 day

CKD - Death

ESRD - Death
0.01
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Long-term outcomes:

Adjusted Hazard Ratios of 1-year Outcomes in CKD group /| ESRD group
HR LCL
CKD - Any Major Adverse Events (MAES) ] 1402  1.333

ESRD - Any Major Adverse Events (MAES)

CKD - Death

ESRD - Death

CHKD - Any Stroke

ESRD - Any Stroke

CKD - Any Major Bleeding Event

ESRD - Any Major Bleeding Event

CKD - Any Major Vascular Complication

ESRD - Any Major Wascular Complication

)

\\ >\q\ J
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THANK YOU
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