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BACKGROUND: Percutaneous closure of the left atrial appendage (LAA) is an alternative to chronic oral anticoagulation to
reduce stroke risk in patients with nonvalvular atrial fibrillation. The Amulet IDE trial (Amplatzer Amulet Left Atrial Appendage
Occluder IDE Trial) was designed to evaluate the safety and effectiveness of the dual-seal mechanism of the Amulet LAA
occluder compared with the Watchman device.

METHODS: Patients with nonvalvular atrial fibrillation at increased risk of stroke were randomly assigned (1:1) to undergo
percutaneous implantation of a LAA occluder with the Amulet occluder or Watchman device. The primary end points included
safety (composite of procedure-related complications, all-cause death, or major bleeding at 12 months), effectiveness
(composite of ischemic stroke or systemic embolism at 18 months), and the rate of LAA occlusion at 45 days. Prespecified
secondary end points included a composite of all stroke, systemic embolism, or cardiovascular/unexplained death at 18
months, major bleeding at 18 months, and superiority test of the 3 primary end points.

RESULTS: A total of 1878 patients were enrolled. The Amulet occluder was noninferior to the Watchman device for the primary
safety end point (14.5% versus 14.7%; difference=—0.14 [95% Cl, —3.42 to 3.13]; ”<0.001 for noninferiority). Major bleeding
and all-cause death were similar between groups (10.6% versus 10.0% and 3.9% versus 5.1%, respectively). Procedure-
related complications were higher for the Amulet occluder (4.6% versus 2.5%), largely related to more frequent pericardial
effusion and device embolization. The Amulet occluder was noninferior to the Watchman device for the primary effectiveness
end point (2.8% versus 2.8%; difference=0.00 [95% ClI, —=1.55 to 1.55]; A<0.001 for noninferiority), and the composite of
stroke, systemic embolism, or cardiovascular/unexplained death (5.6% versus 7.7%, difference=—2.12 [95% Cl,—4.45 to 0.21];
P<0.001 for noninferiority). The rate of major bleeding was similar between groups (11.6% versus 12.3%; difference=—0.71
[95% Cl, =3.72 to 2.31]; P=0.32 for superiority). LAA occlusion was higher for the Amulet occluder than for the Watchman
device (98.9% versus 96.8%; difference=2.03 [95% Cl, 0.41-3.66]; A<0.001 for noninferiority; P=0.003 for superiority).

CONCLUSIONS: The Amulet occluder was noninferior for safety and effectiveness of stroke prevention for nonvalvular atrial
fibrillation compared with the Watchman device and superior for LAA occlusion. Procedure-related complications were
higher with the Amulet occluder and decreased with operator experience.
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Clinical Perspective

What Is New?

* The Amulet IDE trial (Amplatzer Amulet Left Atrial
Appendage Occluder IDE Trial) is the first large-
scale randomized, multicenter, controlled trial
among patients at high risk of stroke or systemic
embolism to assess the Amulet occluder compared
with the Watchman device.

e The dual-seal Amulet occluder was noninferior
with respect to safety and effectiveness compared
with the single-seal mechanism Watchman device,
and superior with respect to left atrial appendage
occlusion.

* Procedure-related complications were higher for
the Amulet occluder, largely related to more fre-
quent pericardial effusion and device embolization.
Procedure-related complications decreased with
operator experience.

What Are the Clinical Implications?

* The Amulet occluder met criteria for the primary
safety (composite of procedure-related compli-
cations, all-cause death, or major bleeding at 12
months) and primary effectiveness (ischemic stroke
or systemic embolism at 18 months) end points ver-
sus the Watchman device.

e Device-based successful left atrial appendage
occlusion was higher with Amulet than with Watch-
man, but procedural complications were higher
when operators had limited experience.

* The Amulet occluder offers safety and efficacy simi-
lar to the Watchman device with the option to dis-
charge without the use of oral anticoagulants.

Nonstandard Abbreviations and Acronyms

DRT device-related thrombosis

LAA left atrial appendage

LAAO left atrial appendage occlusion
OAC oral anticoagulation

TEE transesophageal echocardiogram

to b-fold increased risk of ischemic stroke’ attribut-

able to the stagnation of blood flow in the left atrial
appendage (LAA) that promotes local thrombus forma-
tion. Oral anticoagulation (OAC) is effective in prevent-
ing thromboembolic events; however, its use is limited by
poor adherence and need for long-term treatment, side
effects including bleeding, and drug interactions.? Per-
cutaneous left atrial appendage occlusion (LAAO) can
prevent thrombus embolization. In 2015, the Food and
Drug Administration approved the single-seal mecha-
nism Watchman device for LAA occlusion that requires

Patients with nonvalvular atrial fibrillation are at a 3-
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6 weeks of postprocedural anticoagulation. LAAO with
a single-seal mechanism may be incomplete because of
the complex and variable anatomy of the LAA. A dual-
seal device with an outer disc may overcome the limi-
tations of anatomic heterogeneity, provide an improved
seal of the LAA ostium, and reduce the risk of leak.

Long-term follow-up of patients in PROTECT-
AF (WATCHMAN Left Atrial Appendage System for
Embolic Protection in Patients With Atrial Fibrillation)
and PREVAIL (Evaluation of the WATCHMAN LAA Clo-
sure Device in Patients With Atrial Fibrillation Versus
Long Term Warfarin Therapy) demonstrated that LAAO
reduced the risk of hemorrhagic stroke, disabling/fatal
stroke, and death but not ischemic stroke compared with
warfarin through b years® Although there are observa-
tional studies suggesting comparable implant success,
procedural outcomes, and safety events, no randomized
multicenter trial comparing different devices with clini-
cal outcome assessment has been performed. The pur-
pose of the Amulet IDE trial was to compare the Amulet
occluder with the Watchman device with respect to suc-
cessful LAA occlusion, and safety and effectiveness for
stroke prevention, as well.

METHODS

Details about the design of the Amulet IDE trial (Amplatzer
Amulet Left Atrial Appendage Occluder IDE Trial) have been
published previously.® In brief, the trial was a multicenter, open
label, randomized, controlled trial evaluating the safety and effec-
tiveness of the Amulet occluder. Details about trial organization
and a list of participating centers are provided in Table S1 in the
Supplemental Material. The sponsor (Abbott) selected investi-
gators qualified by training and experience in percutaneous and
transseptal procedures to participate in the trial. Although all
implanters met the same minimum criteria for inclusion in the
trial and all had previous experience with the Watchman device,
physicians outside the United States were more experienced
with the Amulet occluder. All physicians had previous experi-
ence with the Watchman device. To provide Amulet implant
experience at US sites before randomization, up to 3 patients
per sponsor-approved implanter could be implanted with the
Amulet occluder as part of the roll-in phase. Patients were des-
ignated on the basis of physician proctor assessment as a roll-in
patient before the procedure. The results in this study represent
the main cohort and not the roll-in population. Because of the
sensitive nature of the data collected for this study, requests
to access the data set from qualified researchers trained in
human subject confidentiality protocols require an application

Table 1. Comparison of Devices

Amulet Watchman

Manufacturer Abbott Medical Boston Scientific

Mechanism of | Lobe of the device placed with- | Closes off distal body of
action in the left atrial appendage and | left atrial appendage
the disc sealing the orifice

Sizes 16, 18, 20, 22, 25, 28, 31, and | 21, 24, 27, 30, and
(diameter) 34 mm 33 mm
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that may be submitted to Abbott Structural Heart at iEnvision
(www.envisionpharmagroup.com).

The protocol was approved by the institutional review board
at each participating center. All patients provided written informed
consent. An independent Data and Safety Monitoring Board moni-
tored all safety data and was involved in decisions regarding trial
continuation. Adverse events were adjudicated by an independent
clinical events committee that was blinded to treatment assign-
ment and device implanted. An independent core laboratory was
used to analyze transesophageal echocardiography (TEE) images.

Eligible patients were 218 years of age with documented
paroxysmal, persistent, or permanent nonvalvular atrial fibrillation

Amulet IDE Trial Primary Results

and were at increased risk of stroke or systemic embolism
defined as CHADS, score 22 or a CHA DS, _-VASc score of 232
6 Patients were screened with TEE to ensure suitable LAA anat-
omy for implanting both devices before enroliment. As required
by the directions for use for the Watchman device, patients had
to be suitable for anticoagulation therapy for 6 months and have
appropriate rationale to seek a nonpharmacological alternative. A
complete list of enrollment criteria is provided in Table S2 in the
Supplemental Material. Patients were randomly assigned in a 1:1
ratio to undergo percutaneous LAAO with the Amulet occluder
(Abbott) or the Watchman device (Boston Scientific) according
to a computer-generated randomization scheme (Table 1; Table

2592 Consented

513 excluded

v

A 4

+ 351 Screen failures (118 for
unsuitable LAA anatomy)

201 Roll-in

1878 Randomized
(intention-to-treat) + 39 Pending implant at the

+ 98 Withdrew consent
* 1 Lostto follow-up

|

time of trial completion
+ 24 Other reasons

A

934 randomly allocated to Amulet

915 underwent implant attem pt

v

944 randomly allocated to Watchman

occluder device
19 excluded 28 excluded
+ 10 withdrew consent » 18 withdrew consent
» 4 other reasons * 4 other reasons
» 2 underwent Watchman implant * 3 no implant attempt but continued
F==P»| + 1death Balele to be followed in the trial
* 1 no implant attempt but continued * 2 lost to follow-up
to be followed in the trial « 1death
* 1 lost to follow-up
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as randomized randomized
- — —p| 15 excluded - —p | 12did not meet 33 excluded 20 did not meet
+ Yunsuitable inclusion or - == > « 30 unsuitable === lnClUSlQI'l or
LAA anatomy exclusion LAA anatomy exclusion
« B other reasons « 3 other reasons
v
Y

883 received a Watchman device
during the index procedure

900 received an Amulet 896 Per-Protocol
occluder during the

index procedure

903 Per-Protocol

903 Successful Implant as Randomized
(including reattempt procedures, based
on last procedure)

885 Successful Implant as
Randomized (including reattempt
procedures, based on last
procedure)

Figure 1. Patient flow chart.
Enroliment and disposition of patients in the Amulet IDE trial. LAA indicates left atrial appendage.
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S3 in the Supplemental Material). Randomization was stratified
by investigational site in permuted block sizes of 2, 4, and 6.

Procedures

Implant procedures were guided by TEE and fluoroscopy.
Patients implanted with the Amulet occluder were discharged
on either aspirin plus clopidogrel or aspirin plus OAC at the
discretion of the investigator, whereas patients assigned to
and implanted with the Watchman device received aspirin plus
warfarin per the device directions for use. When LAAO was
confirmed by TEE (residual jet <56 mm) at the 45-day visit, ces-
sation of OAC was required for all patients. Patients were then
instructed to take aspirin and clopidogrel until the 6-month
visit when clopidogrel was discontinued and aspirin continued
indefinitely. Details about the trial assessments are shown in
Table S4 in the Supplemental Material.

End Points

The primary safety end point was a composite of procedure-
related complications, all-cause death, or major bleeding”
through 12 months. The primary effectiveness end point was a
composite of ischemic stroke or systemic embolism through 18
months. The primary mechanism of action end point was suc-
cessful device-based LAA occlusion (residual jet around the
device <b mm) assessed by an independent core laboratory
on TEE at the 45-day visit. Prespecified secondary end points
included (1) a composite of all stroke (ischemic or hemorrhagic),
systemic embolism, or cardiovascular/unexplained death at 18
months (noninferiority); (2) major bleeding at 18 months (supe-
riority); (3) superiority test of the primary mechanism of action
end point; (4) superiority test of the primary safety end point;
and (B) superiority test of the primary effectiveness end point
(Tables S5 and S6 in the Supplemental Material).

Statistical Analysis

Assuming a composite event rate of 15% in both groups for
the primary safety end point, the sample size required to pro-
vide 90% power to reject a noninferiority margin of 5.8% at the
2.5% significance level was 1746 patients. The prespecified pri-
mary analysis of the primary safety end point was based on the
per-protocol population. In addition, sensitivity analysis was per-
formed in the as-attempted population. Assuming a composite
event rate of 4.2% in both groups for the primary effectiveness
end point, the sample size required to provide 90% power to
reject a noninferiority margin of 3.2% at the 2.56% significance
level was 1878 patients. The prespecified primary analysis of the
primary effectiveness end point was based on the intention-to-
treat population. In addition, sensitivity analysis was performed in
the per-protocol population. Both primary safety and effective-
ness end point event rates were estimated using the Kaplan-
Meier method with the Greenwood formula for the variance of
the estimates. Assuming a device-based LAA occlusion rate of
96% for the Amulet occluder and 95% for the Watchman device,
the sample size required to provide 90% power to reject a non-
inferiority margin of 3% at the 2.5% significance level was 1258
patients based on the Farrington Manning test for the differ-
ence between 2 binomial proportions. The prespecified primary
analysis included patients who received the device as randomly
assigned and who had a 45-day occlusion status determined
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Table 2. Demographics and Baseline Characteristics

Amulet Watchman
Characteristic (N=934) (N=944)
Age, y 75.0£7.6 75.1£7.6
Male sex, n (%) 549 (58.8) | 579 (61.3)
Type of atrial fibrillation, n (%)
Paroxysmal 528 (56.5) | 509 (53.9)
Persistent 250 (26.8) | 277 (29.3)
Permanent 156 (16.7) | 157 (16.6)
CHADS, score 2,711 2.8%1.2
CHA,DS,-VASc score 4.5%1.3 4.7£1.4
HAS-BLED score 3.2%£1.0 3.3%1.0
Medical history, n (%)
Minor bleeding 310 (83.2) | 320 (33.9)
Major bleeding 271 (29.0) | 250 (26.5)
Both major and minor bleeding 28 (3.0) 37 (3.9)
Transient ischemic attack. 100 (10.7) 113 (12.0)
Stroke 168 (18.0) | 188(19.9)
Systemic embolism 57 (6.1) 53 (5.6)
Myocardial infarction 136 (14.6) 149 (15.8)
New York Heart Association
No heart failure 469 (50.4) | 437 (46.4)
| 147 (15.8) 169 (18.0)
I 251 (27.0) 259 (27.5)
1 63 (6.8) 76 (8.1)
Primary reason for left atrial appendage occlusion as alternative to long-term
oral anticoagulation
History of major or minor bleeding 515 (55.1) | 503 (53.3)
High bleeding risk 204 (21.8) | 193 (20.4)
Risk of falls 107 (11.5) 126 (13.3)
Patient's preference/lifestyle 51 (5.5) 38 (4.0)
Previous stroke on oral anticoagulation 18 (1.9) 32 (3.4)
Labile/unstable international normalized ratio | 15 (1.6) 29 (3.1)
Drug interactions 12 (1.3) 12 (1.3)
Renal or hepatic disease 6 (0.6) 4 (0.4)

Data are meanSD or n (%).

by the core laboratory. Sensitivity analysis including unsuccessful
implants was conducted to account for missing data.

Detailed descriptions of analysis populations are provided in
Table S7 in the Supplemental Material. Patients who withdrew
or were lost to follow-up without experiencing an end point
event were censored on the date of withdrawal/loss to follow-
up. Sensitivity analysis with multiple imputation was performed
to account for missing data.

All 3 primary end points were required to be met to conclude
that the trial was successful. If all 3 primary end points of nonin-
feriority were met, the 5 secondary end points would be tested
using the Hochberg procedure® to adjust for multiple compari-
sons. Other than the preceding analyses, Cox regression model
was used to analyze time to first event, and logistic regression
was used to analyze binary outcome. A 2-sided Pvalue of <0.05
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indicates statistical significance. All statistical analyses were per-
formed with SAS software, version 9.4 (SAS Institute). Data col-
lection for this analysis ended on October 26, 2020.

Role of the Funding Source

The sponsor (Abbott) designed the trial and was responsible for
selecting and monitoring sites, and data management and data
analysis, as well. The Steering Committee and other coauthors
had full access to the data and attest to the integrity of the trial
and the accuracy and completeness of the reported data.

RESULTS
Patient Characteristics

A total of 2592 patients were consented in the Amulet
IDE trial (Figure 1). The most common reason for screen
failure was LAA anatomy not being appropriate for one
or both devices. From September 2016 through March
2019, a total of 1878 patients (1598 at 78 US centers
and 280 at 30 centers outside the US) at 108 sites were
randomly assigned to receive either an Amulet occluder
(934) or Watchman device (944). Baseline characteris-
tics were well-matched between groups (Table 2). The
average age was 75 years, and a majority were men. Pa-
tients had a high risk for stroke and bleeding as reflected
by the average CHA DS -VASc (4.5 and 4.7) and HAS-
BLED (3.2 and 3.3). History of stroke was present in
~20% of patients.

Table 3. Outcomes

Amulet IDE Trial Primary Results

Procedural Outcomes

Procedural outcomes are shown in Table 3. Device implant
attempt as randomly assigned occurred in 915 patients
with Amulet occluders and 916 patients with Watch-
man devices. Device success® as randomly assigned
was similar between groups (98.4% versus 96.4%). The
most common reason for an unsuccessful implant was
unsuitable patient anatomy, which was less common
in the Amulet group (9 versus 30; Figure 1). Technical
and procedural successes were similar between groups
(97.2% versus 95.3% and 96.0% versus 94.5%). At hos-
pital discharge, 75.7% of patients with Amulet occlud-
ers were on aspirin and clopidogrel and 20.0% were on
anticoagulation plus aspirin. Most (82.0%) patients with
Watchman devices were discharged on warfarin plus as-
pirin. At the 9-month follow-up visit and beyond, most pa-
tients (x85%) in both groups were on single-antiplatelet
therapy. Details of antithrombotic medication use at each
scheduled follow-up visit are provided in Figure 2.

Primary and Secondary End Points

Results of the primary and secondary end points are
shown in Table 3 and Table S8 in the Supplemental Mate-
rial. The rate for the primary safety end point was 14.5%
for the Amulet occluder and 14.7% for the Watchman
device (Figure 3A,; difference, —0.14 [95% Cl, —3.42 to
3.13]; ”K0.001 for noninferiority, P=0.47 for superior-

Amulet Watchman P value for P value for
Outcome patients, n (%) patients, n (%) Hazard ratio (95% CI) noninferiority | superiority
Primary safety end point at 12 mo 131 (14.5) 130 (14.7) —0.14* (-3.42 t0 3.13) <0.001t 0.47+
Procedure-related complications 41 (4.5) 22 (2.5) 1.86 (1.11t0 3.12) 0.02#
Major bleeding (type >3) 95 (10.6) 88 (10.0) 1.07 (0.80 to 1.43) 0.63#
Non—procedure-related major bleeding 70 (7.9) 70 (8.0) 0.99 (0.71 to 1.37) 0.94#
All-cause death 35 (3.9) 45 (5.1) 0.76 (0.49t0 1.19) 0.23#
Primary effectiveness end point at 18 mo 25 (2.8) 24 (2.8) 0.00* (-1.55 to 1.55) <0.001t 0.50%
Ischemic stroke 22 (2.5) 23 (2.7) 0.94 (0.52 to 1.68) 0.83#
Systemic embolism 3(0.3) 2(0.2) 1.48 (0.25 to 8.83) 0.67#
Primary mechanism of action end point (device- 792 (98.9) 767 (96.8) 2.03* (0.41 to 3.66) <0.001§ 0.003||
based left atrial appendage occlusion with re-
sidual jet <5 mm at 45 days)
Major bleeding at 18 mo 105 (11.6) 109 (12.3) -0.71* (-3.72 to 2.31) 0.32%
Stroke, systemic embolism, cardiovascular/unex- | 50 (5.6) 67 (7.7) -2.12* (-4.45 to 0.21) <0.001t 0.09#
plained death at 18 mo
All stroke 24 (2.7) 29 (3.4) 0.81 (0.47 to 1.39) 0.45#
Systemic embolism 3(0.3) 2(0.2) 1.48 (0.25 to 8.83) 0.67#
Cardiovascular/unexplained death 28 (38.1) 42 (4.8) 0.65 (0.40 to 1.05) 0.08#

*Difference in event rates (Kaplan-Meier estimate or proportions) between groups.
tThe null hypothesis was tested at the 2.5% significance level (noninferiority margin 5.8% for safety and 3.2% for effectiveness).
#The null hypothesis was tested at the 2.5% significance level (noninferiority margin 5.8% for safety and 3.2% for effectiveness).
§Farrington Manning test (noninferiority margin 3%).

|IThe null hypothesis is tested at the 2.5% significance level.

#Cox regression
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ity). Similar results were observed for the as-attempted
analysis (Table S8 in the Supplemental Material). Ma-
jor bleeding and all-cause death were similar between
groups (10.6% versus 10.0% and 3.9% versus 5.1%, re-
spectively). Procedure-related complications were higher
for the Amulet occluder (Table 3; 4.5% versus 2.5%),
largely related to more frequent pericardial effusion and
device embolization (Table S4 in the Supplemental Mate-
rial). Patients discharged on anticoagulation therapy ex-
perienced a higher rate of late pericardial effusion than
patients discharged on no antithrombotic therapy (Figure
S2 in the Supplemental Material). In general, procedure-
related complications including pericardial effusion and
device embolization occurred early in implanter experi-
ence with the Amulet occluder (Figure 4). Although there
was a higher rate of pericardial effusion with the Amu-
let occluder, the event resolved without sequelae in all
cases and none required emergency surgery or resulted
in death. The rate for the primary effectiveness end point
was 2.8% for both groups (Figure 3B; difference, 0.00
[95% CI, =155 to 1.55]; AK0.001 for noninferiority,
P=0.50 for superiority). The rates of ischemic stroke and
systemic embolism were comparable between groups.
Similar results were observed for the per-protocol analy-
sis (Table S8 in the Supplemental Material). The ischemic

1548 November 9, 2021

stroke rate was 1.67%/y for the Amulet occluder and
1.94%/y for the Watchman device. Successful device-
based LAA occlusion was observed in 98.9% of patients
with the Amulet occluder and 96.8% of patients with the
Watchman device (Figure 3C; difference, 2.03 [95% Cl],
0.41-3.66]; A<0.001 for noninferiority, ~=0.003 for su-
periority). Complete occlusion (e, no residual jet around
the device) was observed in 63.0% of patients with the
Amulet occluder and 46.1% of patients with the Watch-
man device (Figure S1 in the Supplemental Material).
Among the secondary end points, the Amulet occluder
was noninferior to the Watchman device for the compos-
ite of stroke, systemic embolism, or cardiovascular/unex-
plained death (5.6% versus 7.7%; difference, —=2.12 [95%
Cl, =4.45 to 0.21]; A<0.001 for noninferiority; Table 3).
The rate of major bleeding was similar between groups
(11.6% versus 12.3%; P=0.32); therefore, the secondary
end point for superiority of major bleeding was not met.
Sensitivity analyses showed that all primary and sec-
ondary end point results remained robust to missing data
(Table S8 in the Supplemental Material). Prespecified
subgroup analyses showed no evidence that the differ-
ences in results between groups were different across
the different subgroup strata for any of the primary end
points (Figures S3-S5 in the Supplemental Material).
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Key Descriptive End Points at 18 Months

Device-related thrombosis (DRT) rates were similar be-
tween groups (3.3% versus 4.5%; Table 4). Most DRT
events were identified during scheduled follow-up visits,
and most subjects in both groups were on antiplatelet
therapy when the DRT was first identified. In the Watch-

Circulation. 2021;144:15643-1552. DOI: 10.1161/CIRCULATIONAHA.121.057063

man group, 2 patients with DRT experienced an isch-
emic stroke or systemic embolism. In the Amulet group,
no patients with DRT experienced an ischemic stroke or
systemic embolism. The rates of transient ischemic at-
tack (1.6% versus 1.4%) and hemorrhagic stroke (0.3%
versus 0.7%) were similar between groups.
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Figure 4. US implanters’ Amulet
experience and procedure-related
complications of pericardial effusion
and device embolization.

A, Number of patients with Amulet
occluder with procedure-related
complications of device embolization
and pericardial effusion by US implanter
case sequence. Cases are grouped in
3s by Amulet case experience across
US implanters, including roll-in cases.

B, Same type of data for pericardial
effusions including only patients
discharged on antiplatelet therapy (APT)
or no antithrombotic medication (ie, not
discharged on oral anticoagulant).
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In the Amulet IDE trial, compared with the single-seal
mechanism first-generation Watchman device, the dual-
seal mechanism Amulet occluder was noninferior with
respect to safety and effectiveness end points, and su-
perior with respect to LAA occlusion. Sensitivity analyses
of all primary end points revealed that the results were

Table 4. Key Descriptive End Points

Amulet Watchman
Outcome (N=915) (N=916)
Device success* 900 (98.4) 883 (96.4)
Technical successt 889 (97.2) 873 (95.3)
Procedural success# 878 (96.0) 866 (94.5)
Device-related thrombus at 18 mo 30 (3.3) 40 (4.5)
Transient ischemic attack at 18 mo 15 (1.5) 13 (1.4)
Hemorrhagic stroke at 18 mo 3(0.3) 6 (0.7)

Data presented as No. of patients (%).

*Defined as device deployed and implanted in correct position at the index
procedure.

tExclusion of the left atrial appendage with site-reported residual jet <6 mm
and no device-related complications through discharge or 7 days whichever is
earlier.

#Technical success with no procedure-related complications.
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robust to missing data and similar for different analysis
populations.

In patients with nonvalvular atrial fibrillation at risk
for stroke, OAC is recommended as first-line therapy.’
Percutaneous LAA occlusion with the Watchman device
has been shown to be noninferior to warfarin in patients
with nonvalvular atrial fibrillation at moderate stroke risk,®
although direct comparison of LAA closure with the
Amulet occluder to non—Vitamin K antagonists remains
the subject of ongoing clinical trials. In addition, LAAO
may be considered in patients with contraindications for
OAC (Class IIB), those who experience major bleeding on
OAC, and patients at high bleeding risk, as well. LAAQO is
associated with device-specific limitations, including the
inability to close the appendage because of unsuitable
anatomy, incomplete occlusion with leaks, and device-
related complications.

The Amulet occluder was noninferior to the Watch-
man device for the composite safety end point of
procedure-related complications, all-cause death, or
major bleeding at 12 months. The rate of nonproc-
edural bleeding was high in both groups, pointing to a
high-risk bleeding population. Procedural complications
were nearly twice as high with the Amulet occluder
and occurred early in an implanter's experience driven

Circulation. 2021;144:15643-1552. DOI: 10.1161/CIRCULATIONAHA.121.057063
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by pericardial effusion and device embolization. In
a prospective observational study using the Amulet
occluder, rates of device embolization and pericardial
effusion requiring surgical or percutaneous intervention
were 0.2% and 1.3%, respectively.'” US sites had an
existing Watchman program and no previous Amulet
experience, which may have contributed to higher com-
plication rates in US sites in the Amulet arm. Moreover,
patients with the Amulet occluder who were discharged
on OACs experienced a higher rate of late pericardial
effusion than those discharged on antiplatelet therapy,
suggesting that less intensive antithrombotic therapy
may mitigate the risk of late pericardial effusions. Addi-
tional study will be required to determine whether rates
of device complications diminish with increased opera-
tor experience. The Amulet occluder was noninferior
with respect to the primary effectiveness end point of
stroke and systemic embolism, and the composite end
point of stroke, systemic embolism, and cardiovascular/
unexplained death, as well, at 18 months. DRT rates
were similar between groups despite the reduced rate
of postprocedure anticoagulation in the Amulet group.

The Amulet occluder has a dual-seal mechanism and
consists of a lobe and a disc connected by a central
waist with polyester patches sewn into both the lobe
and disc to facilitate effective occlusion. This design
may help to overcome the limitations of a single-seal
mechanism, including but not limited to short LAA
length, proximal lobes near the ostium, and very large
ostia. In addition, patients may be treated without the
need for OAC postprocedure.

Trial Limitations

The results should be interpreted in view of the following
limitations. The trial had many exclusion criteria, and a
high number of patients were excluded, which may limit
the generalizability of the findings. The echocardiograph-
ic core laboratory was not blinded. This trial compared
the Amulet occluder with the first-generation Watchman
device, not the newer generation of the Watchman FLX."™
At present, it is unknown which antithrombotic regimen
provides the best balance between stroke and bleeding
risk and the lowest risk for DRT. Moreover, patients con-
tinue to experience stroke despite OAC and there may
be potential synergy between LAA occlusion and con-
tinuation of OAC as demonstrated in the recent LAAOS
Il trial (Left Atrial Appendage Occlusion Study I11).' Fur-
ther studies are needed to better understand the higher
occurrence of late pericardial effusion in patients with
Amulet occluders who are receiving postprocedure OAC.
Death as a competing risk for the primary efficacy end
point was not accounted for in the primary time-to-event
analyses. Last, a direct comparison between LAA occlu-
sion and stroke prevention based on non-Vitamin K an-
tagonists is needed.

Circulation. 2021;144:15643-1552. DOI: 10.1161/CIRCULATIONAHA.121.057063
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Conclusions

Compared with the first-generation Watchman device,
LAAO with a dual-seal mechanism using the Amulet
occluder demonstrated noninferior safety and effec-
tiveness, with superior LAA occlusion rates but higher
device-related complications. The clinical significance of
differences in LAA closure will need to be ascertained
through longer-term follow-up.
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