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Abstract
Aims: While LAA closure has recently been incorporated into both European and US guidelines for stroke
prevention, uncertainties regarding post-procedural drug therapy so far limit its adoption. The aim of this
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analysis is to compare real-world outcome data stratified for the post-procedural drug regimen employed.

Methods and results: One thousand and five patients were implanted with a WATCHMAN device in
the prospective EWOLUTION study at 47 centres; 73.5% of the patients were deemed contraindicated for
long-term OAC therapy. Here we report on three-month data including the first follow-up TOE exam for
94% of the study population. Following LAA closure, patients received DAPT, VKA, NOAC, single anti-
platelet or no therapy (60.3%, 15.4%, 10.9%, 7% and 6.5%, respectively). Device thrombus (2.6%), stroke
(0.4%) and major bleeding SAE (2.6%) rates were low overall and did not vary by post-implantation medi-
cation strategy. Patients on NOAC had the lowest bleeding rate, without an increase in device thrombus or

o stroke

stroke rates.

Conclusions: LAA closure with the WATCHMAN device is feasible in patients with a relative or absolute
contraindication to oral anticoagulation. Neither DAPT nor NOAC therapy leads to a significant increase in
device thrombus, stroke or bleeding compared to the standard VKA regimen. Numerically, NOAC therapy
had the lowest event rate.
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Abbreviations

ASD atrial septal defect

CAD coronary artery disease

(D)APT (dual) antiplatelet therapy

HEENT  head, ears, eyes, nose and throat
LAA left atrial appendage

(N)OAC (non-vitamin K) oral anticoagulants
SAE serious adverse event(s)

TIA transient ischaemic attack

TOE transoesophageal echocardiography
VKA vitamin K antagonists

Introduction

Left atrial appendage (LAA) closure is a non-pharmacologic alter-
native for stroke prevention in patients with non-valvular atrial
fibrillation. The device is intended to close off the LAA, consid-
ered to be a major source of thromboembolism!, and thus offer
protection against stroke as an alternative to long-term oral anti-
coagulation therapy (OAC)>. Important outstanding questions con-
cerning LAA closure in Europe and the USA revolve around the
different post-procedural medication strategies and their impact on
stroke, thrombus and bleeding risk®*.

EWOLUTION (Registry on Watchman Outcomes in Real-Life
Utilization) is a prospective, multicentre, observational study, col-
lecting real-world clinical data on procedural success, leakage and
complications, as well as long-term patient outcomes. Recruitment
finished in May 2015 and follow-up data collection will continue
for up to two years on all participants. In this study, no restrictions
are made regarding post-procedural drug regimens as the device
moves outside of the randomised clinical trial environment into
broader clinical use. Discretion is left to the treating physician,
guided by the evolving international guidelines, approved device
indications and medication practices®®.

Previous publications have summarised the design, patient base-
line characteristics and acute implant results of the EWOLUTION
patient cohort’®. Key characteristics of the study participants
include presentation with advanced age, a high prevalence of car-
diovascular disease, and the presence of risk factors for throm-
boembolic stroke and bleeding. The current manuscript focuses
on bleeding, strokes and device-associated thrombus during the
first three months of follow-up, including a post-procedural trans-
oesophageal echocardiography (TOE), stratified for post-proce-
dural drug regimen.

Methods

As reported previously, EWOLUTION is a multicentre, prospec-
tive, non-randomised cohort study regarding safety and efficacy
of LAA occlusion employing the WATCHMAN® device (Boston
Scientifc Corp., Marlborough, MA, USA)"%. Signed informed
consent was obtained prior to attempted WATCHMAN implanta-
tion. Participating centres were encouraged to include consecu-
tive patients from their local routine practice without any selection
criteria; eligibility was solely determined by local, national and

international guidelines on LAA occlusion during the recruitment
period. The study adhered to international rules for scientific stud-
ies, and the principles of the Declaration of Helsinki, with local
ethics committee approval at all participating centres. The elec-
tronic clinical report form provides fields for anticipated serious
adverse events (SAE) such as procedure-specific events (perfora-
tion, tamponade, device embolisation, neurological events, device
thrombosis and bleeding according to the BARC criteria)’. All
centres and events are monitored by an outside contract research
organisation. Rates of events are calculated via the Kaplan-Meier
method to account for censoring. P-values are based on log-rank
tests for time-to-event analysis.

Study enrolment occurred from October 2013 to May 2015. In
a total of 47 centres in 13 countries, there were 1,025 patients
enrolled with 1,005 successful LAA WATCHMAN implants
employing current techniques®. Centres were encouraged to recruit
consecutive patients to represent real-life practice and avoid selec-
tion bias. At least 39 sites have enrolled consecutive patients.
A comparison of SAE in those 39 centres versus those with non-
consecutive enrolments (n=3) or unknown (n=5) did not show any
difference regarding the occurrence of SAE (p=0253).

Follow-up is according to the local institution’s standard of care
and will continue for two years post enrolment. Post-implant data
collection includes LAA imaging data via TOE, OAC or antiplate-
let medications and adverse events. At the time of this analysis,
94% of patients have completed at least three months of follow-up
and 871 patients (87%) have had at least one LAA imaging exami-
nation (Figure 1).

STATISTICAL ANALYSIS

Continuous variables are summarised using the mean, standard
deviation, median, range, and interquartile range and are com-
pared using ANOVA tests. Categorical variables are summarised
using counts and percent and compared using the Fisher’s exact
test. Kaplan-Meier event rates were calculated for adverse events
up to 92 days (three months) post implant, with the corresponding
log-rank p-value for between-group comparisons where appropri-
ate. Identification of heart failure decompensations and SAE was
at the discretion of the centre. Events and relevant source docu-
ments were additionally reviewed by the sponsor Medical Safety
Group (MSG)?®. For those subjects not experiencing an event, time
to last contact was used as the censoring time. All centres were
monitored by an outside contract research organisation (CRO) and
every centre was visited at least once.

Multivariate Cox regression models were used to estimate
potential predictors of events of interest. These potential predic-
tors were chosen based on their clinical relevance and poten-
tial relationship to the outcome of interest although the event
rate was low. Univariate models were also run for those poten-
tial predictors that were included in the multivariate analysis, but
were used for descriptive purposes of the individual impact of
a variable on the outcome of interest and were not used to guide
the decision as to which variables to include in the multivariate
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Informed consent
obtained: N=1,025

Anatomy considered not suitable
at prescreening: N=5

I
Study population .
Implant of WATCHMAN:
N=1,020

«

Patients with successful
WATCHMAN implant: N=1,005

Deceased <92 days: N=24

Withdrawn <92 days: N=5

A 4

«

Lost to follow-up <92 days: N=4

Patients with >3 months of data:
N=943 (94%)

3

Patients with TOE: N=871 (87%)
#TOEs available: 1,466

Figure 1. Patient flow chart in the EWOLUTION study. EWOLUTION: Registry on Watchman Outcomes in Real-Life Utilization;

TOE: transoesophageal echocardiography

model based on the significance level in the univariate model.
For categorical variables in the multivariate model, the reference
group was specified for each model separately. In the model pre-
dicting device-associated thrombi, vitamin K antagonists (VKA)
was set as the reference group, while in the model predicting
bleeding SAE non-vitamin K oral anticoagulants (NOAC) was
set as the reference group. Eligibility for oral anticoagulation
therapy (OAT) was also included as a predictor in both the model
predicting device-associated thrombi as well as the model pre-
dicting bleeding SAE. Other predictors that were included in the
models were CHA DS, -VASc (all SAE and device-associated
thrombi models) and HAS-BLED (all SAE and bleeding SAE
models) scores at baseline. For categorical variables in the uni-
variate model, binary indicators were created for each level of
the categorical variable and included in the model as a single
predictor.

Results

Patient enrolment, demographic data, and acute safety results
have been reported previously®. Briefly, of the 1,005 successfully
implanted subjects with baseline data available, the average age
was 73.4 years and 25.6% were >80 years of age. The majority
of subjects were male (59.8%) and had a history of hyperten-
sion (86.9%), with approximately one third having congestive
heart failure, 13.3% with left ventricular dysfunction, 28.7% hav-
ing type 2 diabetes, 10.8% history of transient ischaemic attack

(TIA), 19.3% history of ischaemic stroke, 14.7% history of haem-
orrhagic stroke, 31.6% history of major bleeding, 42.1% vascu-
lar disease, 16.1% abnormal renal function, 4.4% abnormal liver
function. Subjects were at a high risk of both stroke and bleed-
ing, with 72.9% of patients having a CHA DS -VASc score >4 and
40.3% having a HAS-BLED score >3. The final analysis identi-
fied 73.4% of patients as being contraindicated for OAC.

POST-IMPLANT MEDICATION USAGE PATTERNS

Post-implant medication strategies included either dual or single
antiplatelet therapy (60% and 7% of subjects, respectively), or oral
anticoagulation (16% VKA and 11% NOAC), while 6% of subjects
received no anticoagulation or antithrombotic therapy (n=65). For
the patients taking NOAC (n=109), the majority were prescribed
dabigatran (n=47), then rivaroxaban (n=39) and apixaban (n=23),
with 59% of these patients taking full dose (Table 1). In general,
post-implant drug therapy was at the discretion of the operator.
There was a significant difference in the mean CHA, DS -VASc
score at baseline for groups defined by their post-procedural med-
ications (p<0.001); HAS-BLED similarly varied between these
groups (p<0.001) (Table 2).

THREE-MONTH CLINICAL OUTCOMES AND TOE FOLLOW-UP
DATA

During the first three months, 24 patients died and five patients
withdrew. One patient had a periprocedural air embolism and
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Table 1. Post-procedural medication regimen.

Anticoagulation status post implant %
Nothing (N=65) 6.4
Single APT (N=69) 6.9
Dual APT (N=605) 60.2
NOAC Dabigatran (N=47, full dose N=32)
(total N=109,

Rivaroxaban (N=39, full dose N=24) 10.8
Apixaban (N=23, full dose N=8)
VKA (N=156) 15.5

APT: antiplatelet therapy; NOAC: non-vitamin K oral anticoagulants;
VKA: vitamin K antagonists

full dose N=64)

a prolonged intensive care unit (ICU) stay; the patient died three
weeks later. For three patients the cause of death is unknown. Two
patients had a fatal gastrointestinal (GI) bleed while on dual anti-
platelet therapy (DAPT) medication. One respiratory failure was
possibly aggravated by the TOE procedure. The other 16 patients
died from causes independent of procedural or device risks, thus
reflecting the high-risk population included in this registry: heart
failure (five patients), multiorgan failure and/or sepsis (six), renal
failure (two), cancer (one), colitis (one), cardiac arrest (one). As
already reported for the one-month time point after LAA closure?®,
no significant difference regarding the SAE rate between patients
contraindicated to oral anticoagulation (73.5%) and patients elig-
ible for OAC was observed.

While previously predominant procedure-related SAE, such
as pericardial effusion/cardiac tamponade (n=7) and stroke
(n=4), could be minimised, other events related to post-proce-
dural drug regimen and patient selection, such as bleeding com-
plications (n=47), heart failure (n=21) and other cardiovascular
events (n=39), became more abundant. Most SAE were transient
in nature, with only 0.5% of patients who had an SAE possibly
related to the device or procedure (or unknown) with residual
clinical effects at three months.

The overall rate of device-associated thrombus was 2.6%
(n=20); all cases of device thrombus were detected by routine TOE
not linked to clinical events. Looking at individual medication
regimens, no statistical difference could be detected (p=0.8665).
However, numerically the highest event rate was 15 patients with
device thrombus in the DAPT group (Table 2). While we consider
the patient numbers to be too low to draw any definite conclu-
sions, it is noteworthy that even the patient groups with only sin-
gle antiplatelet therapy or no therapy at all did not show increased
risk of stroke or device thrombus. The overall three-month ischae-
mic stroke SAE rate was 0.4%; none of the strokes occurred in
a patient where TOE had detected a thrombus. The rates did not
vary significantly between medication groups (p=0.5043), though
three strokes occurred in subjects on DAPT (0.5%) and there were
zero events in subjects on NOAC or VKA (Table 2). Multivariate
Cox proportional hazard analysis did not find any statistical link
between device thrombus and post-procedural drug regimen or
patient eligibility for oral anticoagulation (Table 3).

In the EWOLUTION study, the most prevalent serious adverse
event in the 92-day post-implantation period was bleeding com-
plications, with 40 subjects experiencing an event (4.1%), 25 of
them being classified as major bleeding (2.6%). The rate of bleed-
ing SAE did not vary significantly based on the subject’s post-
implantation drug regimen but was numerically lowest for subjects
on NOAC (1.9% — both cases were on rivaroxaban) compared to
the other regimens (p=0.3850) (Table 2). Multivariate Cox propor-
tional hazard analysis did not find a statistical link between bleed-
ing and post-procedural drug regimen or patient eligibility for oral
anticoagulation (Table 4).

Although not statistically significant and certainly influ-
enced by patient selection, the rates of bleeding and ischae-
mic stroke were lowest with periprocedural NOAC therapy
(Table 2-Table 4). Mean CHA,DS-VASc and HAS-BLED
scores were significantly lower in the NOAC group compared
to the VKA and DAPT patient groups (Table 2). A multivariate

Table 2. Three-month (92-day) outcomes stratified for post-procedural medication regimen.
All patients| NOAC | VKA | Dual APT 'Single APT| None | p-value

Anticoagulation medications

No. of subjects 1,005 109 155 605 70 65
Age >80 yrs old 256% | 11.0% | 10.3% | 31.1% | 32.9% | 27.7% | <0.0001
OAC contraindicated 73.5% | 47.7% | 47.7% | 83.8% | 77.1% | 80.0% | <0.0001
CHA,DS,-VASc score (mean) 4.5 4.1 4 4.6 4.8 4.7 <0.0001
HAS-BLED score (mean) 23 1.9 2.1 2.4 2.9 25 | <0.0001
All bleeding complications SAE (%, no. of patients) | 4.1%, 40 | 1.9%,2 | 4.6%,7 | 3.8%,22 | 7.2%,5 | 6.4% 4 | 0.3850
Maior bleeding SAE (%, no. of patients) 2.6%, 25 | 1.9%,2 | 2.0%, 3 | 2.4%, 14 | 4.3%,3 | 4.8%, 3 | 06132
(Mf“’n'ob's?ﬁ'a”ﬁeﬁéf el el prosselie. 1.8%, 17 | 1.9%,2 | 2.0%,3 | 1.6%,9 | 29%,2 | 1.6% 1 | 09508
Ischaemic stroke SAE (%, no. of patients) 0.4%, 4 | 0.0%,0 | 0.0%,0 | 0.5%,3 | 1.4%,1 | 0.0%,0 | 0.5108

2.6%,20 | 1.3%,1 | 0.8%,1 | 3.1%,15| 3.8%,2 | 2.3%,1 0.8665

Percentages are based on Kaplan-Meier estimation. Percentages in the subgroups refer to the whole NOAC, VKA or DAPT population in the study.
P-values compare the dual APT/NOAC/VKA groups and are based on log-rank tests up to 92 days. APT: antiplatelet therapy; NOAC: non-vitamin K oral
anticoagulants; OAC: oral anticoagulants; SAE: serious adverse events; VKA: vitamin K antagonists

Thrombus on the device (%, no. of patients)
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Table 3. Multivariate Cox proportional hazards model regarding thrombus on the device within 92 days of implant.

Univariate Cox proportional hazards
results'

95% Cl

Multivariate Cox proportional hazards
results?

95% ClI

Thrombus on the device within
92 days of implant procedure

Characteristic Hazard ratio p-value |Hazard ratio

Post-implant medication status

NOAC 16.1% (123/765) | 5.0% (1/20) 2.053 (0.2748, 15.331) | 0.4834 1.0

None 6.7% (51/765) 5.0% (1/20) 1.256 (0.1682, 9.3838) | 0.8240 1.795 (0.1102, 29.263) | 0.6811
Single APT 6.7% (51/765) | 10.0% (2/20) 0.646 (0.1499, 2.7850) | 0.5580 | 3.265 (0.2913, 36.594) | 0.3373
Warfarin 9.8% (75/765) 5.0% (1/20) 3.607 (0.4828, 26.940)| 0.2112 | 0.617 (0.0386, 9.8577) | 0.7324

DAPT 60.8% (465/765) |75.0% (15/20)|  0.530

(0.1927, 1.4585) | 0.2190 2.795 (0.3556, 21.976) | 0.3285

Eligible for OAT | 27.6% (211/765) | 30.0% (6/20) 0.902

(0.3466, 2.3473) | 0.8327 | 0.663 (0.2466, 1.7826) | 0.4154

*There were 785 subjects with complete data available for the multivariate Cox proportional hazards model up to 92 days which included all factors
listed in the Table above. !DAPT post implant as compared to all other medication statuses post implant is not a significant predictor of thrombus on
the device events up to 92 days (p=0.2190). 2Controlling for other post-implant medications and eligibility for OAT at baseline; DAPT post implant as
compared to NOAC post implant is not a significant predictor of thrombus on the device events up to 92 days (p=0.3285). APT: antiplatelet therapy;
DAPT: dual antiplatelet therapy; NOAC: non-vitamin K oral anticoagulants; OAT: oral anticoagulation therapy

analysis controlling for CHA DS,-VASc score at baseline failed
to identify post-implant medication strategy as a significant pre-
dictor of device-associated thrombi; yet, dual antiplatelet therapy
exhibited the highest risk in this study population (HR 4.3, 95%
CI: 0.6, 32.5) as compared to VKA (Table 4). The multivariate
analysis controlling for HAS-BLED score could not detect dif-
ferences in bleeding risk (HR 1.5, 95% CI: 0.3, 6.4 and HR 2.2,
95% CI: 0.5, 10.7, respectively, for DAPT and VKA as com-
pared to NOAC) (Table 4).

The hazard ratios calculated both in the univariate as well as
in the multivariate Cox proportional analysis regarding thrombus
on the device and bleeding found all options of drug treatment
to be viable alternatives as there was no significant difference
between the groups. Post-procedural three-month NOAC therapy
appears to come with a good balance between bleeding risk and
thrombus on the device in the high-risk patient cohort included

in the EWOLUTION registry as, e.g., DAPT therapy came with
a 2.8-fold higher rate of thrombus on the device (Table 3, mul-
tivariate analysis) and a 2.32-fold increase in bleeding events

(Table 4, multivariate analysis).

Discussion

While LAA closure has been incorporated in both European
and US guidelines for stroke prevention in recent years, some
uncertainties have so far limited the adoption of the technique
to a broader extent. These include the post-procedural drug regi-
men during the first three months while the device endothelial-
ises and an anticoagulation therapy is deemed to be necessary
prior to switching the patient to single antiplatelet therapy.
EWOLUTION provides data on almost all possible regimens
during this time frame. While periprocedural events such as peri-
cardial effusion, air embolism and stroke could be minimised by

Table 4. Multivariate Cox proportional hazards model modelling bleeds within 92 days of implant.

Bleed within 92 days of implant
procedure

Characteristic

Post-implant medication status

Univariate Cox proportional hazards

Multivariate Cox proportional hazards

results’ results?

95% ClI 95% CI

NOAC 11.2% (105/941) | 5.0% (2/40) | 2.348 | (0.5665, 9.7304) | 0.2394 | 1.0

Warfarin 15.5% (146/941) | 17.5% (7/40) | 0.883 | (0.3906, 1.9958) | 0.7647 | 2.439 | (0.5067, 11.739) | 0.2662
None 6.4% (60/941) 10.0% (4/40) | 0.598 | (0.2129, 1.6804) | 0.3295 | 3.980 | (0.7172,22.086) | 0.1142
Single APT 6.9% (65/941) 12.5% (5/40) | 0.530 | (0.2075, 1.3518) | 0.1837 | 4.378 | (0.8368, 22.903) | 0.0803
DAPT 60.0% (565/941) | 55.0% (22/40) | 1.220 | (0.6543, 2.2743) | 0.5318 | 2.321 | (0.5322,10.118) | 0.2625
Eligible for OAT | 26.6% (250/941) | 32.5% (13/40) | 0.764 | (0.3944, 1.4813) | 0.4260 | 0.692 | (0.3431, 1.3963) | 0.3041

*There were 981 subjects with complete data available for the multivariate Cox proportional hazards model up to 92 days which included all factors
listed in the Table above. *Neither Warfarin (p=0.765) nor DAPT (p=0.532) post implant as compared to all other medication statuses post implant is

a significant predictor of bleeding events up to 92 days. 2Controlling for other post-implant medications and eligibility for OAT at baseline; warfarin post
implant as compared to NOAC post implant is not a significant predictor of bleeding events up to 92 days (p=0.2662). APT: antiplatelet therapy;

DAPT: dual antiplatelet therapy; NOAC: non-vitamin K oral anticoagulants; OAT: oral anticoagulation therapy
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current implantation techniques, bleeding complications emerged
as the most frequent SAE within the first three months, closely
linked to the drug regimen employed during this time frame. The
next step to minimise risks conferred by LAA closure employ-
ing the WATCHMAN device is therefore to identify the optimal
post-procedural drug regimen, minimising risks for device-
related thrombus, stroke and bleeding.

In line with current practice in most centres in Europe, the
majority of patients in EWOLUTION received dual antiplate-
let therapy. One hundred and nine patients (10.9%) received
NOAC. Some participating centres have apparently adopted
DAPT as their default post-procedural drug regimen since 17%
of patients receiving DAPT were eligible for OAC. Numerically,
those prescribed DAPT after WATCHMAN implantation had
the highest rate of thrombus on the device (3.1% vs. 0.8% with
VKA and 1.3% with NOAC), though this event rate was statis-
tically not different to the other drug regimens. Patients receiv-
ing DAPT had higher CHA DS -VASc and HAS-BLED scores
compared to patients receiving OAC. The absolute rate of 3.1%
device-associated thrombus is in the range of past randomised
trials on WATCHMAN with a 45-day VKA course. Comparing
EWOLUTION with the ASAP prospective registry that also
employed dual antiplatelet therapy following LAA closure in
a patient cohort with a mean CHA DS,-VASc score of 4.4+1.7,
the event rates are quite similar: out of 150 patients enrolled, six
patients (4%) in ASAP developed a thrombus on the device'. In
summary, DAPT therapy following WATCHMAN LAA closure
is the routine option for patients ineligible for OAT. Interestingly,
we have found that, even in patients with single antiplatelet ther-
apy or no drug therapy aimed at reducing thrombus formation,
LAA closure with the WATCHMAN device appears to be safe.
We conclude that all three main drug regimens (VKA, DAPT,
NOAC) appear to be safe and effective. The low rate of throm-
bus on the device and bleeding events with post-procedural
NOAC compared to post-procedural VKA or DAPT appears to
be consistent even when considering the differences between the
groups regarding CHA DS,-VASc, HAS-BLED scores or focus-
ing on the OAT non-eligible patients.

The study finds patients with periprocedural NOAC therapy
to have the numerically lowest rate of thrombus formation on
the device, stroke and bleeding up to the three-month time point.
NOAC have the advantage of a shorter half-life than both VKA
and DAPT, yet should be efficient in preventing thrombus forma-
tion in the low-flow area of the left atrium. In addition, NOAC
are at least as effective as VKA in preventing strokes from all
sources. EWOLUTION is the first prospective, large-scale study
to report on outcomes with NOAC as adjuvant therapy post
WATCHMAN implant. In line with these results, a retrospec-
tive study initiated after the results of our prospective registry
were presented as a late breaking trial at EuroPCR 2016 reports
on similar good outcomes using NOAC in the periprocedural
phase of LAA closure employing the WATCHMAN device'!.
Our multivariate analysis controlling for CHA DS -VASc and

HAS-BLED scores as well as post-procedural drug regimen
found that the good results of NOAC in this time frame were
not explained by a lower-risk group as captured by these two
scores. A randomised controlled trial with a NOAC arm would
be needed to appreciate fully the difference that may exist when
comparing to VKA or DAPT.

The recent GARFIELD-AF European all-comers registry on
patients with atrial fibrillation found a mortality rate of 1.25% per
100 person-years'?2, The mortality rate of 23.5% at three months
driven by the comorbidities of EWOLUTION patients does reflect
the high-risk patient characteristics included in this study; how-
ever, in retrospect these patients should not have received an LAA
closure procedure. The local centres did not regard them as criti-
cally ill at the time of the procedure. In fact, these patients had
a very high-risk score and therefore implanters thought that they
would benefit rapidly from the improved stroke protection in com-
parison to no oral anticoagulation. Assessing frailty and sarcopae-
nia as well as other measures of life expectancy will probably
need to be part of the work-up prior to LAA occlusion.

Limitations

While EWOLUTION is a prospectively designed study, one limi-
tation of the study is the lack of a randomised control. Only con-
clusions regarding associations of predictors with outcomes can
be made; however, the broad entry criteria and large study size
increase the generalisability of the results. Follow-up is limited to
three months post procedure in this report, but the trial is ongoing,
and the study is expected to provide continued insights with addi-
tional data collection and analysis. The final endpoint is two-year
follow-up. This study includes only one device for LAA closure
and results will not necessarily apply to other devices. New alter-
native devices have been developed, including second-generation
versions that attempt to improve upon the performance of early
versions, though initial clinical results have not yet demonstrated

an improvement.

Conclusions

The data from the first three months of follow-up in the
EWOLUTION study indicate that LAA closure with the
WATCHMAN device can be successfully performed, with low
rates of acute adverse events, for both OAC-indicated and con-
traindicated subjects, in the face of varied use of post-procedural
medications.

Within the first three months after LAA closure, bleeding unre-
lated to the procedure or device, but related to post-procedural drug
regimen, emerged as the most relevant SAE within this report. Both
DAPT and NOAC appear safe as post-implant medication alterna-
tives to VKA. In a real-world experience outside of the randomised
clinical trial setting, the three-month results of EWOLUTION sug-
gest that WATCHMAN can be safely implanted in patients with
non-valvular atrial fibrillation, both those eligible for and those
contraindicated to OAC, regardless of whether DAPT, VKA or
NOAC is employed for periprocedural anticoagulation.



Impact on daily practice

Effective stroke protection in patients with atrial fibrillation is
mandatory for both quality of life as well as mortality if one
additional risk factor is present. In particular, extracranial bleed-
ing as well as issues around drug compliance and comorbidi-
ties such as coronary heart disease with a need for effective,
long-term platelet inhibition limits utilisation of the only effec-
tive drug therapy, namely oral anticoagulation. LAA closure
has emerged as an effective interventional strategy for stroke
prevention in patients with atrial fibrillation, eliminating the
need for oral anticoagulation. The three-month data from the
1,000-patient, prospective EWOLUTION registry indicate
a low rate of periprocedural serious adverse events with current
implantation techniques employing the WATCHMAN device.
In addition, post-procedural therapy with dual antiplatelet ther-
apy as well as transient NOAC therapy was effective regard-
ing inhibition of device thrombus formation. Imaging data at
three months confirmed a high rate of effective LAA sealing.
These data support the routine utilisation of LAA closure with
the WATCHMAN device for stroke prevention in patients with
atrial fibrillation where oral anticoagulation is not the optimal

long-term treatment option.
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