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BACKGROUND: Antithrombotic treatment (ATT) post-left atrial appendage occlusion (LAAQO) remains controversial.
Furthermore, most of the patients undergoing LAAQ are at a very high bleeding risk.

AIMS: This study aimed to compare a simplified versus conventional ATT after LAAO in very high bleeding risk
patients.

METHODS: This is a multicentre, retrospective study including very high bleeding risk patients, according to the
Bleeding Academic Research Consortium (BARC) definition, who underwent LAAO. These included patients at >4 %
risk of BARC 3 to 5 bleeding or >1% risk of intracranial bleeding after the procedure. Two groups were established
based on the discharge ATT. The simplified group included single antiplatelet treatment or no treatment, and the
conventional group comprised dual antiplatelet treatment or anticoagulation (combined or not with antiplatelet
therapy).

RESULTS: A total of 1,135 patients were included. The mean CHA,DS,-VASc and HAS-BLED scores were 4.5+1.5
and 3.7x1.0, respectively. There were no differences in the composite endpoint (death, stroke, transient ischaemic
attack, device-related thrombus or major bleeding) between the 2 groups (hazard ratio [HR] 0.81, 95% confidence
interval [CI]: 0.59-1.11; p=0.188). Although the rate of major bleeding during the first year was numerically lower
in the simplified group, it did not reach statistical significance (HR 0.67, 95% CI: 0.41-1.10; p=0.104). Nonetheless,
patients with previous major bleeding presented a significantly lower rate of major bleeding when using the simplified
treatment (HR 0.61, 95% CI: 0.36-0.99; p=0.049).

CONCLUSIONS: In patients with very high bleeding risk, a simplified ATT after LAAO seems to be as effective as
conventional protocols. Furthermore, patients with a history of major bleeding experienced a lower risk of major
bleeding with the simplified ATT.
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trial fibrillation (AF) is the most frequent arrhythmia
Aworldwide, and its prevalence continues to increase,

secondary to the higher life expectancy. In fact, it is
expected that more than one-third of the European population
over 55 years will experience this condition!. Moreover, AF
is associated not only with higher mortality but also higher
morbidity, including heart failure or stroke. AF is linked to
a 5-fold increased stroke risk?, and up to 15-20% of ischaemic
strokes are secondary to AF. Moreover, these strokes caused
by AF are associated with a poorer prognosis®.

Permanent anticoagulation has been established as the gold
standard treatment for preventing AF-related cardioembolic
events in patients with a CHA,DS,-VASc score 22 (in males
or 23 in females)*. However, due to their elderly condition
and the presence of multiple comorbidities, a high percentage
of patients also present a high bleeding risk, defined by
a high HAS-BLED score’. Percutaneous left atrial appendage
occlusion (LAAO) has emerged as an alternative to oral
anticoagulation (OAC) for thromboembolic prevention®s.
Currently, European guidelines recommend LAAO in patients
with previous history of major bleeding'; however, there
are other scenarios in which performing LAAO has been
suggested. For example, it could be recommended for
patients with contraindications to OAC or those at high risk
of bleeding, as well as individuals experiencing ischaemic
stroke while on OAC therapy, or even patients who are
unwilling to take OAC medication®°.

It is worth noting that after LAAO, OAC can be stopped
immediately. However, some antithrombotic treatments
(ATT) should ideally be maintained during the first months
to prevent device-related thrombosis (DRT). Previous studies
evaluating the feasibility and safety of LAAO have proposed
heterogeneous ATT®”'77, Indeed, OAC for a minimum of
45 days following LAAO is recommended in certain instances
according to manufacturer recommendations. However,
variations exist among different institutions and countries;
OAC is more commonly continued in the USA, whereas in
European countries, it is typically discontinued immediately
after the procedure.

Furthermore, the most frequent indication for LAAO is
previous severe bleeding'®. Therefore, a high stroke risk and
very high bleeding risk are present in many patients undergoing
LAAO. The implementation of a less aggressive ATT post-LAAO
might be useful in this setting. Nevertheless, although a less
aggressive ATT should translate into a lower rate of bleeding
events, it is not clear whether it provides enough protection
against thromboembolic events and DRT. The objective of
our study was to compare a simplified versus a conventional

Evaluation of a simplified treatment after LAAO

Impact on daily practice

Patients undergoing left atrial appendage occlusion
(LAAO) are generally patients at a higher risk of
bleeding, and postprocedural antithrombotic therapy
after LAAO is still controversial. In this study we found
that a simplified treatment with a single antiplatelet
regimen or even no treatment may be useful in patients
at a higher risk of bleeding, such as those with a history
of major bleeding prior to LAAO. Randomised trials
may be needed to evaluate the efficacy and safety of
this simplified treatment in this cohort of very high-risk
patients undergoing LAAO.

Methods

This is a retrospective and multicentre study including
1,135 patients at a very high risk of bleeding, according
to the Bleeding Academic Research Consortium (BARC)
definition, undergoing LAAO. These patients presented
a >4% risk of BARC type 3-5 bleeding and/or a >1% risk
of intracranial bleeding after the procedure. The patients
who were included met at least 1 major or 2 minor BARC
criteria'®.  Major criteria included severe or end-stage
chronic kidney disease, anaemia (haemoglobin <11 g/dL),
thrombocytopaenia (platelet count <100x10°/L), recent or
recurrent major spontaneous bleeding, chronic bleeding
diathesis, liver cirrhosis with portal hypertension, active
malignancy, previous spontaneous or recent traumatic
intracranial bleeding, recent moderate or severe ischaemic
stroke, and non-deferrable or recent major surgery. Minor
criteria included older age (over 75 years old), moderate
chronic kidney disease, mild anaemia (haemoglobin
11-12.9 g/dL for males, and 11-11.9 g/dL for females),
spontaneous bleeding not meeting the major criterion,
long-term use of oral non-steroidal anti-inflammatory drugs
(NSAIDs) or steroids, and any ischaemic stroke not meeting
the major criterion. We intended to include not only patients
at a very high risk of bleeding but also those at high risk
of presenting bleeding with important clinical implications,
such as intracranial bleeding. All cases were performed
in 12 different centres in Europe between July 2009 and
December 2022. Patients were divided into 2 groups
depending on the discharge ATT after LAAO.

The simplified treatment after LAAO was defined as
single antiplatelet therapy (SAPT) or no treatment at all at
discharge. In contrast, patients receiving dual antiplatelet
therapy (DAPT), oral or subcutaneous anticoagulation, or any

ATT post-LAAO in a multicentre large-scale registry. combination of SAPT and anticoagulation were allocated to
— the conventional group, according to the protocols established
‘ Editorial, see page 964 in previous studies. The ATT was decided according to local
Abbreviations
AF atrial fibrillation DRT  device-related thrombus SAPT single antiplatelet therapy
ATT  antithrombotic treatment LAAO left atrial appendage occlusion TIA  transient ischaemic attack
BARC Bleeding Academic Research Consortium OAC  oral anticoagulation TOE  transoesophageal echocardiography
DAPT dual antiplatelet therapy ROC  receiver operating characteristic
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criteria and operator experience. No specific approach was
used, and each patient received individualised treatment
based on the inherent risks.

Clinical and imaging follow-up were performed at each
centre following local protocols. Clinical assessment and
antithrombotic management during follow-up were carried
out according to the physicians' criteria. However, all patients
were maintained with long-term SAPT, to be started, if
possible, after the first 3-6 months. DRT and peridevice leak
were assessed by either transoesophageal echocardiography
(TOE) or cardiac computed tomography (CT) according
to each institution’s protocol. Therefore, at least 1 of
these diagnostic tools was performed during the first 3 to
6 months after the procedure, especially aiming to dismiss
DRT. However, neither TOE nor CT beyond 12 months were
performed in any of the patients.

The primary efficacy endpoint was a combination of
death, stroke, transient ischaemic attack (TIA), peripheral
embolisms, DRT or major bleeding. For the safety evaluation,
we considered any major bleeding as the safety endpoint. All
centres stratified BARC bleeding during follow-up using the
BARC classification previously described®. We identified
minor bleeding in patients with a type 1 or 2 BARC bleeding
classification. Conversely, those with a type 3-5 BARC bleeding
classification were considered to have major bleeding. Global
bleeding was defined as any clinically relevant bleeding,
including both minor and major. A combined endpoint of
death, stroke, TIA, peripheral embolism and DRT was also
evaluated.

Both ischaemic and bleeding adverse events were recorded
during the first year after LAAO to compare these different
ATT regimens. However, follow-up was extended beyond the
first year to dismiss further events, especially DRT.

There is no consensus on the exact definition of DRT in
the previous literature. In this study, no standard definition
was used, and each centre determined the presence of DRT
according to their own criteria. Therefore, not only due
to different definitions but also due to different follow-up
regimes, there may be a potential bias between different
centres that participated in this registry when ruling out DRT
after LAAO.

Technical success was defined as the successful implantation
of the device. Procedural success was defined as technical
success without major procedure-related complications.
Complete occlusion was defined as successful device
implantation with no peridevice leak greater than 1 mm after
deployment. A significant peridevice leak was defined as gaps
greater than 5 mm between the device and the left atrial
appendage (LAA) wall after deployment, measured by TOE
or CT depending on local availability.

STATISTICAL ANALYSIS

Continuous variables are expressed as means=standard
deviation or median and interquartile range, and normality
was assessed with the Shapiro-Wilk test. Variables with
a normal distribution were compared with Student’s t-test.
On the other hand, variables without a normal distribution
were analysed with the Mann-Whitney U test. Qualitative
variables are expressed as percentages and were compared
with the chi-squared test.
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The chi-squared test was also used to compare the incidence
of the composite event and the individual events. In addition,
the Cox regression model was used to assess the impact of
the outpatient program versus the standard conventional
protocol on survival rates or adverse events during or after
the procedure.

Survival analysis was also performed; the results were
expressed as hazard ratios, and they were analysed with
Kaplan-Meier survival curves at 1 year after the procedure.
Verification of the proportional hazard ratio assumption was
performed, with the 95% confidence interval (CI). In addition,
the incidences of ischaemic and bleeding complications were
recorded inside the hospital and in the long-term follow-up
and were analysed independently. DRT and the annual rate
of cardioembolic events or major bleeding were evaluated
during the complete follow-up for each patient and compared
with their expected rates.

Cox multivariable regression analysis was performed to
identify the independent predictors for the primary endpoint.
The multivariable model was built by backward stepwise
(likelihood ratio) selection. For the univariable analysis, all
variables considered potential clinical predictors for events
were analysed. The variables included in the multivariable
model were those with p<0.05 in the univariable analysis. Age,
smoking, previous ischaemic stroke, previous heart failure,
estimated glomerular filtration rate, previous major bleeding,
previous bleeding, previous gastrointestinal
bleeding and labile international normalised ratio (INR) were
included in the model.

A bilateral p-value<0.05 was considered statistically
significant. Statistical analysis was performed using Stata,
version 15.1 (StataCorp).

intracranial

ETHICAL ASPECTS OF THE STUDY

Data were anonymised and collected retrospectively from each
local dataset. This study fulfils the Declaration of Helsinki
of 1964, and it was approved by a local ethical committee
(Comité de Etica en la Investigacién con medicamentos de las

Areas de Leén y del Bierzo) with the validation code number
22146.

Results

A total of 1,135 patients were included in the analysis. Among
them, 738 patients were included in the conventional protocol
and 397 cases in the simplified ATT group. The median age
of the entire cohort was 77.47+8.06 years old, and most
of the patients were male (63.08%). As shown in Table 1,
there were no significant differences between groups in age,
CHA,DS,-VASc or HAS-BLED scores, baseline haemoglobin
or platelet levels, nor in the rate of hypertension or diabetes.
Conversely, in the group receiving simplified treatment, there
were fewer males and significantly higher rates of prior major
bleeding or intracranial bleeding.

The most frequent indication for LAAO was previous
bleeding, followed by high bleeding risk without prior
bleeding. Indications for LAAO are shown in Figure 1.

Technical success was achieved in almost all cases
(99.38%), and the most common devices used were the
Amplatzer Amulet (Abbott) in 52.1% and the WATCHMAN
2.5 and FLX (both Boston Scientific) in 27.4%. Other



Table 1. Baseline characteristics.

Simplified treatment

Evaluation of a simplified treatment after LAAO

Conventional protocol value
(N=738) F

Age, years
Male sex
Hypertension
Diabetes mellitus
AF type
Paroxysmal
Persistent/permanent
CHA,DS,-VASc
HAS-BLED
HAS-BLED >4
High bleeding risk (BARC criteria)
Prior ischaemic stroke
Prior TIA
Prior bleeding
Prior major bleeding
Prior intracranial bleeding
Prior Gl bleeding
Prior intravitreal bleeding
Prior cerebral amyloid angiopathy
Prior labile INR
Prior heart failure
Prior LVEF <40%
Prior peripheral artery disease
Prior CAD
eGFR, mL/min/1.73 m?
Prior dialysis
Prior cirrhosis
Active malignancy
Baseline haemoglobin, g/dL
Baseline platelets, x10°

77.67+8.36 77.23+7.83 0.373
232/397 (58.44) 484/738 (65.58) 0.017
339/397 (85.39) 649/738 (87.94) 0.222
150/397 (37.78) 279/738 (37.80) 0.994

0.276
103/324 (31.79) 170/617 (27.55)
195/324 (60.19) 404/617 (65.48)

4.50+1.49 4.57+1.45 0.448

3.73+0.96 3.77+1.03 0.557
231/397 (58.19) 445/738 (60.30) 0.489

397/397 (100) 738/738 (100) 1.000
126/397 (31.74) 216/738 (29.27) 0.387

26/395 (6.58) 58/738 (7.86) 0.434
355/396 (89.65) 623/737 (84.53) 0.017
361/395 (91.39) 595/735 (80.95) <0.001
148/397 (37.28) 203/736 (27.58) 0.001
196/397 (49.37) 382/735 (51.97) 0.403

2/248 (0.81) 4/429 (0.93) 0.866

8/239 (3.35) 11/403 (2.73) 0.655
42/396 (10.61) 86/731 (11.76) 0.558
102/396 (25.76) 222/738 (30.08) 0.124

34/397 (8.56) 70/736 (9.51) 0.599
54/397 (13.60) 132/738 (17.89) 0.063
83/394 (21.07) 213/735 (28.98) 0.004
62.00 (40.00-80.11) 60.01 (41.00-80.78) 0.912
21/395 (5.32) 67/738 (9.08) 0.024
34/395 (8.61) 43/738 (5.83) 0.076

8/135 (4.32) 13/330 (3.94) 0.832

11.8(9.9-13.4) 11.9(10.2-13.5) 0.273
186 (145-234) 193 (155-239) 0.209

Categorical variables are expressed as n/N (%). Continuous variables are shown as mean+SD for those with normal distribution and median (Q1-Q3) for
those not fulfilling a normal distribution. P-values in bold indicate statistical significance. AF: atrial fibrillation; BARC: Bleeding Academic Research
Consortium; CAD: coronary artery disease; eGFR: estimated glomerular filtration rate; Gl: gastrointestinal; INR: international normalised ratio; LVEF: left
ventricular ejection fraction; SD: standard deviation; TIA: transient ischaemic attack

devices like the Amplatzer Cardiac Plug (ACP [Abbott]),
the LAmbre (LifeTech Scientific) and the Omega (Eclipse
Medical) were also used. There were no differences in the
rate of efficacy and safety events between devices or their
iterations over the course of the study. Indeed, no significant
differences were found between distinct devices in the rate of
peridevice leaks. Periprocedural complications were 2.77%
in the simplified group and 3.93% in the conventional
group (p=0.313) (Table 2). Moreover, the rate of pericardial
effusion did not differ between groups (1.26% vs 1.76%;
p=0.518). Discharge treatment and 6-month follow-up
treatment after LAAO are summarised in Table 3 and
Table 4. No ATT was chosen in 13.85% of the patients at
discharge. On the other hand, ATT was continued beyond
6 months after LAAO in 21.94%.

As there were significant differences in the rates of previous
major bleeding between the 2 groups, a multivariable
analysis was conducted to identify independent predictors
of the composite primary endpoint. The results, outlined in
Table 5, underscore that prior major bleeding emerged as
a robust independent predictor. Moreover, this predictive
model demonstrated commendable accuracy, as evidenced
by a robust area under the receiver operating characteristic
(ROC) curve, registering at 0.725.

At 1 year, the primary composite endpoint (death, ischaemic
stroke, TIA, peripheral embolism, DRT or major bleeding)
occurred in 58 patients (14.61%) and 129 (17.48%) in the
simplified and conventional groups, respectively (Figure 2).
When survival analysis was performed, although the rate
was numerically lower in the simplified group, no significant
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LAAQ indication

p-value=0.08
Conventional group Simplified group
(%) 100 5
89.9 Previous bleeding
83.6 Stroke with OAC
80 1 High bleeding risk
Labile INR
60 W Other
40
20
9.6
38 23 27 39
0 | 05 11

Figure 1. Primary indication for LAAO. Representation of
the most frequent indications for LAAO. High bleeding risk
included patients with a need for anticoagulation and any
comorbidity that increased the risk of bleeding.

INR: international normalised ratio; LAAO: left atrial
appendage occlusion; OAC: oral anticoagulation

Table 2. Procedural characteristics and complications.

Simplified Conventional
Variahle treatment protocol p-value
(N=397) (n=738)
Technical success 394 (99.24) 734 (99.46) 0.661
fomplcis 381(95.97)  693(93.90)  0.141
occlusion
Peridevice leak
(significant) 4 (1.01) 17 (2.30) 0.214
Procedural
complications 11(2.77) 29 (3.93) 0.313
(any)
Procedural
pericardial 5(1.26) 13 (1.76) 0.518
effusion
Device
embolisation 0 (0.00) 2 (0.27) 0.299
Vascular 5 (1.26) 9(1.22) 0.954
complications
Procedural major
bleeding 3(0.76) 4 (0.54) 0.661
Procedural stroke 1 (0.25) 4 (0.54) 0.482
Categorical variables are expressed as n (%).
differences were found (HR 0.81, 95% CI. 0.59-1.11;

p=0.188) (Central illustration).

There were also no differences in the individual components
of the primary endpoint between the 2 groups. Mortality
rates were 10.58% and 10.30% (p=0.882) in the simplified
and conventional groups, respectively. Rates of ischaemic
stroke were 0.76% vs 0.81% (p=0.917), and rates of TIA
were 0.25% vs 0.27% (p=0.952), in the simplified and
conventional groups, respectively. No systemic embolism was
found during the follow-up in any group. Major bleeding
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Table 3. Treatment at discharge.

Treatment at discharge after LAAO (N=1,135)

Simplified group Conventional group
(n=397) (n=738)

DAPT 522 (70.73)
No treatment 55(13.85)  Warfarin 21 (2.85)

DOAC 111 (15.08)

LMWH 55 (8.65)
SAPT 342 (86.15)

OAC+SAPT 29 (3.42)

Categorical variables are expressed as n (%). DAPT: dual antiplatelet
therapy; DOAC: direct oral anticoagulants; LAAO: left atrial appendage
occlusion; LMWH: low-molecular-weight heparin; OAC: oral
anticoagulation; SAPT: single antiplatelet therapy

Table 4. Antithrombotic treatment at 6 months after LAAO.

Antithrombotic Simplified Conventional value
treatment treatment protocol F

No treatment 79/360 63/670

(21.94) (9.40) <0.001
| s | o
S B
Warfarin 0383 137708 0.007
we o um o
s | ] e
e R om

Categorical variables are expressed as n/N (%). DAPT: dual antiplatelet
therapy; DOAC: direct oral anticoagulants; LAAO: left atrial appendage
occlusion; LMWH: low-molecular-weight heparin; OAC: oral
anticoagulation; SAPT: single antiplatelet therapy

rates were slightly but not significantly lower in the simplified
group (5.54% vs 7.99%; p=0.126).

Similarly, when only those with a history of major bleeding
were selected, there were no significant differences in the
primary endpoint (HR 0.77, 95% CI: 0.56-1.08; p=0.124)
(Figure 3A).

Only 45 (3.96%) patients presented with DRT during an
extended median follow-up of 22.38 months (interquartile
range [IQR] 10.30-39.28). TOE and CT were used to diagnose
DRT in 95.74% and 4.26% of the cases, respectively. Indeed,
no significant differences were observed between the 2 groups,
with rates of 3.78% and 4.07% for the less aggressive and
the conventional groups, respectively (p=0.813).

The composite endpoint including all thromboembolic
events and DRT occurred in 15 (3.78%) patients in the
simplified group and 26 (3.52%) in the conventional group
during the first year. When survival analysis was performed,
no differences were found (HR 1.09, 95% CI: 0.56-2.10;
p=0.806) (Figure 3C). In those patients with prior major
bleeding, the results of the efficacy of a simplified treatment
after LAAO remained similar (HR 1.05, 95% CI: 0.51-2.16;
p=0.900) (Figure 3D).



Primary composite endpoint
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Figure 2. Event rates for the primary composite endpoint of
stroke, TIA, peripheral embolism, DRT or major bleeding
events. The conventional group and the simplified treatment
groups are compared in the global cobort of very high
bleeding risk patients according to the BARC criteria.

BARGC: Bleeding Academic Research Consortium;

DRT: device-related thrombus; TIA: transient ischaemic attack

The rates of major bleeding during the first year of
follow-up were 5.54% and 7.99% -in the simplified and
conventional groups, respectively. Despite this reduction,
no significant differences were observed (HR 0.67, 95% CI:
0.41-1.10; p=0.104) (Figure 3B). However, when patients
with prior major bleeding were selected, the reduction in
major bleeding during follow-up was found to be significant
(HR 0.61, 95% CI: 0.36-0.99; p=0.049) (Central illustration).

During the entire follow-up period, the observed annual
rate of the combined ischaemic endpoint was 0.8% in the
simplified group and 0.7% in the conventional group,
compared to an expected 5.6% according to the CHA,DS -
VASc score. In addition, the annual rate of observed major
bleeding was 1.7% in the simplified group (vs 2.4% in
the conventional group), compared to an expected annual
bleeding risk of 7.6% based on a mean HAS-BLED score
of 3.7. However, only 70.00% and 45.85% of the patients
completed 1 and 2 years of follow-up, respectively.

Discussion

In this study, our primary objective was to juxtapose a simplified
ATT regimen post-LAAQ, involving SAPT or no treatment,
against conventional protocols within a cohort of patients at an
elevated risk of bleeding. Given that a substantial proportion of
patients undergoing LAAO are predisposed to a high bleeding
risk, optimising ATT assumes paramount importance!s",

Evaluation of a simplified treatment after LAAO

Table 5. Univariable and multivariable analysis of potential
independent predictors of the composite primary endpoint.

i p-value p-value OR

i
<0.001 0.013

Age, years 0.03
(0.01 t0 0.06)

Sex 0.982

Hypertension 0.080

Dyslipidaemia 0.256

Diabetes 0.932

Smoking 0.037 0.207

AF type 0.253

Previous ischaemic stroke —0.61
<0.001 0.022 (114t ~0.09)

Previous heart failure 0.77
<0.001 <0.001 (03810 1.16)

Previous peripheral artery 0.274

disease ’

Previous coronary artery

disease 0.382

Previous LV dysfunction

(<40%) 0.548

CHA,DS,-VASc 0.192

HAS-BLED 0.052

eGFR, mL/min/1.73 m? <0.001 0.060

Prior dialysis 0.061

Previous cirrhosis 0.613

Previous recent major surgery 0.131

Prior major bleeding 0.86
0.009 0.021 (01310 1.60)

Previous intracranial bleeding -1.00
<0.001 0.004 (1.68t0-0.31)

Previous gastrointestinal

bleeding <0.001 0.246

Previous spontaneous

haematoma 0.330

Previous intravitreal bleeding 0.748

Prior labile INR 0.026 0.123

LAAO indication 0.414

P-values in bold represent statistical significance. AF: atrial fibrillation; Cl: confidence
interval; eGFR: estimated glomerular filtration rate; INR: international normalised ratio;
LAAQ: left atrial appendage occlusion; LV: left ventricular; OR: odds ratio

In our study, we found no differences between this
less aggressive ATT and the conventional protocols when
evaluating the efficacy of LAAO. We compared the primary
efficacy composite endpoint of stroke, TIA, peripheral
embolism, and DRT in both groups. No significant differences
were observed in the survival analysis during the first year
of follow-up after LAAO (HR 0.81, 95% CI: 0.59-1.11;
p=0.188). These findings underscore the global effectiveness
of a simplified therapy as a viable treatment option for high
bleeding risk patients. This conclusion was further validated
when subgroup analysis considered patients with a history
of relevant major bleeding, revealing comparable efficacy

Eurolntervention 2024;20:1018-1028 ¢ Pablo Antlinez-Muifios et al.
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Main findings of a simplified versus conventional treatment after LAAO in very high bleeding risk patients.

Multicentre registry including 1,135 patients
atavery high bleeding risk who underwent LAAQ

Simplified group SAPT or no DAPT or OAC Conventional group
N=397 treatment N=738
GLOBAL COHORT PATIENTS WITH PREVIOUS MAJOR BLEEDING

Primary composite endpoint Major bleeding

1.00 _\_\ 1.00
3 075+ 3 075+
g HR 0.81,95% Cl: 0.59-1.11; p=0.188 ‘g; HR 0.61,95% CI: 0.36-0.99; p=0.049
o= 050 &= 050
< <
2 2
w0254 Conventional group o 0 Conventional group
—— Simplified group —— Simplified group
0.00 T T T T T T T T T T T 1 0.00 T T T T T T T T T T T 1
0 1 2 3 4 5 6 7 8 9 10 11 12 0 1 2 3 4 5 6 7 8 9 10 11 12
Time since LAAO (months) Time since LAAO (months)
Number at risk Number at risk

392 385 372 364 352 340 333 320 309 297 286 275 356 349 337 331 320 309 302 291 280 271 260 250
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No differences were found in the composite endpoint during the first year of follow-up. Moreover, in patients with previous
major bleeding, the simplified group presented a lower rate of new major bleeding during the first year post-LAAO.
CI: confidence interval; DAPT: dual antiplatelet therapy; HR: hazard ratio; LAAO: left atrial appendage occlusion; OAC: oral

anticoagulation; SAPT: single antiplatelet therapy

between simplified therapy and conventional protocols
incorporating oral anticoagulation or DAPT (HR 0.77, 95%
CI: 0.56-1.08; p=0.124).

However, different analyses were also performed to
determine whether there were differences in the prevention
of thromboembolic events and to assess whether this therapy
could reduce the risk of major bleeding during follow-up.

The incidence of the composite endpoint of
thromboembolic events including stroke, TIA, peripheral
embolism, and DRT remained low in both groups. There
were no differences in the survival analysis (HR 1.09, 95%
CI: 0.56-2.10). In contrast with these findings, Carvalho et
al*! did find in their new meta-analysis a reduced rate of
thromboembolic events in patients with DAPT after LAAO
compared with SAPT. It is of note that thromboembolic
events showed a relative risk reduction of 85.7% compared
to the risk predicted by the CHA,DS,-VASc score. These
findings are similar to those of Korsholm et al’. However,
theirs was a single-centre study without comparison to the
conventional protocol.

Moreover, antithrombotic treatment after LAAO was not
found to predict the risk of DRT?2. These findings may create
uncertainties about the best post-LAAO regimens. In this
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sense, Merella et al'® also previously evaluated the efficacy
of SAPT after LAAO in a high bleeding risk cohort like ours,
without evidence of an increased rate of DRT.

All these findings suggest that SAPT or no treatment after
LAAO can be used to prevent ischaemic events without
increasing the rate of DRT in subjects with a very high
bleeding risk.

Addressing safety endpoints, our multicentre study hinted
at numerically lower major bleeding events in the simplified
treatment group, though statistical significance was not
achieved. It is imperative to note that certain bleeding risk
factors were more prevalent in the simplified group. On the
other hand, significant differences in antithrombotic treatment
persisted at 6 months after LAAO, with almost one-quarter
of patients in the conventional group still on DAPT or
OAC. These differences between the two groups introduce
a potential bias. Subsequent analysis, focusing exclusively on
patients with prior major bleeding, substantiated a significant
reduction in new major bleeding events within the simplified
group during the first year of follow-up (HR 0.61, 95% CI:
0.36-0.99; p=0.049).

These findings are consistent with those of Patti et al?.
They compared SAPT with DAPT and showed the same
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Figure 3. Event-free survival analyses. Event-free survival analyses for the primary composite endpoint of stroke, TIA, peripheral
embolism, DRT or major bleeding events (A); major bleeding events (B) and secondary endpoints, a composite of stroke, TIA,
peripheral embolism, or DRT (C and D). The conventional and the simplified treatment groups are compared in this global
cohort of very high bleeding risk patients according to the BARC criteria (B and C) and in the subgroup of subjects with
previous major bleeding prior to LAAO (A and D). BARC: Bleeding Academic Research Consortium; Cl: confidence interval;
DRT: device-related thrombus; HR: hazard ratio; LAAQO: left atrial appendage occlusion; TIA: transient ischaemic attack

efficacy but with a lower incidence of major bleeding during
the follow-up. However, this cohort seems to be at lower
risk compared to ours, with a lower HAS-BLED score (3.3)
and a lower rate of major adverse cardiac events (MACE)
including death during the first year (7.8% and 7.4%,
respectively) in both groups. On the other hand, Carvalho et
al*! found no differences in the bleeding rate in their study.
However, this meta-analysis included all types of patients
undergoing LAAQ, not only those at a very high bleeding
risk, like our patients. It is likely that this less aggressive
treatment should be preferred in subjects with a higher risk
of bleeding.

Other studies have evaluated a simplified therapy after
LAAO. Paitazoglou et al'® evaluated the safety and efficacy of
single or no antithrombotic therapy switched at 3 to 6 months
after LAAO in 766 patients in the EWOLUTION registry.
However, initial therapy with DAPT or anticoagulation was
suggested during these first months. Moreover, although the
rates of ischaemic and bleeding events were low (1.4 and 1.3
per 100 patient-years, respectively), these patients were not at

a very high risk of bleeding, as the mean HAS-BLED score was
2.2+1.2.

Regarding DRT, previous studies have failed to find
a particular postprocedural treatment as a predictor of DRT?+26,
In our cohort, the rate of DRT remained low (3.96%), similar
to those previously described in other registries*?. In fact, no
differences were found between the 2 groups with different
discharge treatments. These findings are consistent with those
reported by Merella et al'®. They also found that DRT was not
increased in the high bleeding risk subgroup receiving SAPT
after LAAO. However, DRT ranged from 0.00% to 10.71%
between different centres, because each centre had their own
protocol to treat DRT during follow-up.

In our study, we used the BARC definition to select patients
with a high bleeding risk. Despite having been intended to
assess the bleeding risk in percutaneous coronary intervention
(PCI) procedures'®, the BARC definition has also been used
in previous LAAO studies?®* and ongoing trials such as
SAFE LAAC CKD (ClinicalTrials.gov: NCT05660811) and
CLOSURE-AF (NCT03463317). Its relevance in procedures
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such as LAAO is still unknown, although post-LAAO
treatment in most of the patients also consists of OAC or
DAPT, as is the case after PCIL.

The discourse surrounding the optimal antithrombotic
approach after LAAO has perennially been controversial. The
diversity in protocols utilised in previous studies evaluating
LAAO has compounded the lack of consensus on the most
efficacious postprocedural strategy®'!'2,
only to the choice of treatment but also the optimal treatment
duration. Various options have been explored to prevent DRT,
such as prolonged anticoagulation with or without SAPT
during the initial 6 months” and a 1-3 month duration of
DAPT after LAAO®>!, Heterogeneous registries have reported
the efficacy and safety of less aggressive treatments!>1%3,
Nonetheless, there is no consensus on the best strategy. In
view of this heterogeneity, some ongoing trials are trying
to elucidate the best ATT: the ADALA (ClinicalTrials.gov:
NCT05632445)'7 and ANDES (NCT03568890) trials are
trying to determine whether DAPT versus low-dose direct
oral anticoagulants is superior not only in preventing
thromboembolic events but also in reducing the risk of
bleeding. The ADALA study was presented at EuroPCR
2023". It was stopped prematurely due to an advantage for
low-dose DOAC being demonstrated after 90 of the planned
160 patients were randomised. The composite endpoint
of thromboembolic events, DRT, and major bleeding up
to 3 months was reduced with low-dose apixaban (Eliquis
[Bristol-Myers Squibb]) compared to DAPT with aspirin
and clopidogrel. In addition, SAFE-LAAC (ClinicalTrials.
gov: NCT03445949) will compare short versus extended
DAPT after LAAO and, furthermore, the continuation of
antithrombotic therapy beyond the first 6 months. On the
other hand, the STROKECLOSE trial (NCT02830152) will
give us a better understanding about LAAO in patients at
high risk of bleeding, like those with a history of intracranial
haemorrhage. In that trial, the group with LAAO will receive
single antithrombotic therapy for at least 6 months, with or
without clopidogrel during the first 45 days.

Finally, the antiplatelet treatment after LAAO must be
individualised, considering the patient’s comorbidities. All
these observations may help to promote a more precise and
personalised medicine. Selecting those patients who could
benefit from a simplified antithrombotic treatment could lead
to a lower rate of complications during follow-up.

This extends not

Limitations

The retrospective nature of our study introduces inherent
biases, and the operator-driven selection of antithrombotic
treatment might influence outcomes. The absence of
a standardised post-LAAQO treatment management, which
varies according to operator criteria across centres, poses
challenges. Moreover, follow-up protocol (both clinical and
imaging with TOE or CT) differed between centres, and in
some patients imaging follow-up beyond 12 months was
not performed, so DRT may be underestimated. Significant
differences in post-LAAQ treatment persisted after 6 months
of follow-up. This may be another source of bias. In addition,
another limitation is the high success and low complication
rates of the registry, which are difficult to achieve in
randomised clinical trials. Finally, one last limitation could
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be the selection of patients using the BARC definition, which
was created for PCI and not procedures such as LAAO.

Despite these limitations, our multicentre study, the largest
of its kind in very high-risk patients undergoing LAAO,
suggests the efficacy and safety of a simplified treatment.
This underscores the need for continued exploration of
personalised antithrombotic approaches in post-LAAO care,
striving for precision medicine tailored to individual patient
characteristics. In addition, different ongoing trials like
ADALAY, ANDES and SAFE-LAAC will try to elucidate the
best antithrombotic therapy after LAAO.

Conclusions

A simplified treatment with SAPT or no treatment after LAAO
in patients at a very high risk of bleeding seemed to be as
effective as a conventional treatment regimen. Additionally, it
hints at a potentially safer profile, with a lower rate of major
bleeding, especially notable in those patients with a history
of major bleeding prior to the LAAO procedure. Further
validation through randomised trials is warranted to solidify
these observations.

Data availability
The data that support the findings of this study are available
on request from the corresponding author, P. Antinez-Muifios.

Ethics approval statement

Data were collected from a Spanish registry of left atrial
appendage occlusion, which was approved by the local
ethical committee (Comité de Etica en la Investigacién con
medicamentos de las Areas de Leén y del Bierzo) with the
validation code number 22146. All data were anonymised
when included for the analysis, so no further informed
consent was necessary for the study. Nevertheless, informed
consent was obtained for each procedure.

Authors’ affiliations

1. Hospital Clinico Universitario de Salamanca, CIBERCYV,
IBSAL, Salamanca, Spain; 2. Servicio de Cardiologia, Instituto
Clinic Cardiovascular, Hospital Clinic, Barcelona, Spain;
3. Instituto Cardiovascular, Hospital Clinico San Carlos,
Instituto de Investigacion Sanitaria del Hospital Clinico San
Carlos (1dSSC), Madrid, Spain; 4. Unidad de Hemodindmica,
Servicio de Cardiologia, Hospital General Universitario Dr.
Balmis, Instituto de Investigacion Sanitaria y Biomédica de
Alicante (ISABIAL), Alicante, Spain; 5. Departamento de
Medicina Clinica, Universidad Miguel Herndndez, Alicante,
Spain; 6. Hospital Universitari i Politecnic La Fe, Centro
de Investigacion Biomedica en Red (CIBERCV), Valencia,
Spain; 7. Cardiac Department, Hospital Universitario de
La Princesa, Madrid, Spain; 8. Servicio de Cardiologia,
Hospital General Universitario de Albacete, Albacete, Spain;
9. CIBERCYV, Hospital Clinico Universitario de Valladolid,
Valladolid, Spain; 10. Complejo Hospitalario Universitario
Alvaro  Cunqueiro, Vigo, Spain; 11. Department of
Cardiology, Hospital Central de La Defensa, Madrid, Spain;
12. Department of Cardiology, Miguel Servet University
Hospital, Zaragoza, Spain; 13. Unidad de Hemodindmica
Cardiaca, Servicio de Cardiologia, Hospital Universitario
Joan XXIII, Tarragona, Spain



Conflict of interest statement

I. Cruz-Gonzéilez has been a proctor of Abbott, Boston
Scientific, Lifetech, and Eclipse Medical. R. Estévez-Loureiro
has received speaker fees from Abbott Vascular, Boston
Scientific, Edwards Lifesciences, Venus Medtech, Lifetech,
and Jenscare. X. Freixa-Rofastes reports support from
Abbott, Boston Scientific, and Lifetech. 1.J. Amat-Santos has
been a proctor of Boston Scientific. L. Nombela-Franco has
been a proctor of Abbott. D. Marti Sianchez has received
speaker and consulting fees from Boston Scientific and SMT.
The other authors have no conflicts of interest to declare.

References

1

. Hindricks G, Potpara T, Dagres N, Arbelo E, Bax JJ, Blomstrom-

Lundqvist C, Boriani G, Castella M, Dan GA, Dilaveris PE, Fauchier L,
Filippatos G, Kalman JM, La Meir M, Lane DA, Lebeau JP, Lettino M,
Lip GYH, Pinto FJ, Thomas GN, Valgimigli M, Van Gelder IC, Van
Putte BP, Watkins CL; ESC Scientific Document Group. 2020 ESC
Guidelines for the diagnosis and management of atrial fibrillation devel-
oped in collaboration with the European Association for Cardio-Thoracic
Surgery (EACTS): The Task Force for the diagnosis and management of
atrial fibrillation of the European Society of Cardiology (ESC) Developed
with the special contribution of the European Heart Rhythm Association
(EHRA) of the ESC. Eur Heart J. 2021;42:373-498.

. Wolf PA, Abbott RD, Kannel WB. Atrial fibrillation as an independent risk

factor for stroke: the Framingham Study. Stroke. 1991;22:983-8.

. Lip GY, Lim HS. Atrial fibrillation and stroke prevention. Lancet Neurol.

2007;6:981-93.

Lip GY, Nieuwlaat R, Pisters R, Lane DA, Crijns H]J. Refining clinical risk
stratification for predicting stroke and thromboembolism in atrial fibrilla-
tion using a novel risk factor-based approach: the euro heart survey on
atrial fibrillation. Chest. 2010;137:263-72.

. Zhu W, He W, Guo L, Wang X, Hong K. The HAS-BLED Score for

Predicting Major Bleeding Risk in Anticoagulated Patients With Atrial
Fibrillation: A Systematic Review and Meta-analysis. Clin  Cardiol.
2015;38:555-61.

.Reddy VY, Doshi SK, Sievert H, Buchbinder M, Neuzil P, Huber K,

Halperin JL, Holmes D; PROTECT AF Investigators. Percutaneous left
atrial appendage closure for stroke prophylaxis in patients with atrial
fibrillation: 2.3-Year Follow-up of the PROTECT AF (Watchman Left
Atrial Appendage System for Embolic Protection in Patients with Atrial
Fibrillation) Trial. Circulation. 2013;127:720-9.

. Holmes DR Jr, Kar S, Price M]J, Whisenant B, Sievert H, Doshi SK,

Huber K, Reddy VY. Prospective randomized evaluation of the Watchman
Left Atrial Appendage Closure device in patients with atrial fibrillation
versus long-term warfarin therapy: the PREVAIL trial. ] Am Coll Cardiol.
2014;64:1-12.

. Osmancik P, Herman D, Neuzil P, Hala P, Taborsky M, Kala P, Poloczek M,

Stasek J, Haman L, Branny M, Chovancik J, Cervinka P, Holy J, Kovarnik T,
Zemanek D, Havranek S, Vancura V, Peichl P, Tousek P, Lekesova V,
Jarkovsky ], Novackova M, Benesova K, Widimsky P, Reddy VY;
PRAGUE-17 Trial Investigators. 4-Year Outcomes After Left Atrial
Appendage Closure Versus Nonwarfarin Oral Anticoagulation for Atrial
Fibrillation. ] Am Coll Cardiol. 2022;79:1-14.

. Glikson M, Wolff R, Hindricks G, Mandrola J, Camm A]J, Lip GYH,

Fauchier L, Betts TR, Lewalter T, Saw J, Tzikas A, Sternik L, Nietlispach F,
Berti S, Sievert H, Bertog S, Meier B. EHRA/EAPCI expert consensus state-
ment on catheter-based left atrial appendage occlusion - an update.
Eurolntervention. 2020;15:1133-80.

. Cruz-Gonzilez I, Trejo-Velasco B. Percutaneous left atrial appendage

occlusion in the current practice. Kardiol Pol. 2021;79:255-68.

. Chen S, Weise FK, Chun KRJ, Schmidt B. Antithrombotic strategies after

interventional left atrial appendage closure: an update. Expert Rev
Cardiovasc Ther. 2018;16:675-8.

. Boersma LV, Ince H, Kische S, Pokushalov E, Schmitz T, Schmidt B, Gori T,

Meincke F, Protopopov AV, Betts T, Foley D, Sievert H, Mazzone P, De

20.

21,

22,

23.

24,

25.

Evaluation of a simplified treatment after LAAO

Potter T, Vireca E, Stein K, Bergmann MW; EWOLUTION Investigators.
Efficacy and safety of left atrial appendage closure with WATCHMAN in
patients with or without contraindication to oral anticoagulation: 1-Year
follow-up outcome data of the EWOLUTION trial. Heart Rbythm.
2017;14:1302-8.

. Lakkireddy D, Thaler D, Ellis CR, Swarup V, Sondergaard L, Carroll J,

Gold MR, Hermiller J, Diener HC, Schmidt B, MacDonald L, Mansour M,
Maini B, O’Brien L, Windecker S. Amplatzer Amulet Left Atrial Appendage
Occluder Versus Watchman Device for Stroke Prophylaxis (Amulet IDE):
A Randomized, Controlled Trial. Circulation. 2021;144:1543-52.

. Nielsen-Kudsk JE, Korsholm K, Damgaard D, Valentin JB, Diener HC,

Camm A]J, Johnsen SP. Clinical Outcomes Associated With Left Atrial
Appendage Occlusion Versus Direct Oral Anticoagulation in Atrial
Fibrillation. JACC Cardiovasc Interv. 2021;14:69-78.

. Korsholm K, Nielsen KM, Jensen JM, Jensen HK, Andersen G, Nielsen-

Kudsk JE. Transcatheter left atrial appendage occlusion in patients with
atrial fibrillation and a high bleeding risk using aspirin alone for post-
implant antithrombotic therapy. Eurolntervention. 2017;12:2075-82.

. Paitazoglou C, Bergmann MW, Ince H, Kische S, Romanov A, Schmitz T,

Schmidt B, Gori T, Meincke F, Protopopov AV, Betts T, Vireca E,
Wohlmuth P, Boersma L; theEWOLUTION Investigators. True Efficacy of
LAA Closure: Patient Outcomes on Long-term Single-Antiplatelet or No
Therapy: Insights From the EWOLUTION Registry. | Invasive Cardiol.
2022;34:E348-55.

. Freixa X, Cruz-Gonzélez I, Cepas-Guillén P, Millan X, Anttinez-Muifios P,

Flores-Umanzor E, Asmarats L, Regueiro A, Lopez-Tejero S, Li P, Sanchis L,
Rodés-Cabau J, Arzamendi D. Low Dose Direct Oral Anticoagulation vs.
DAPT after LAAO - ADALA Trial. Oral presentation presented at:
EuroPCR 2023; 16 -19 May 2023; Paris, France.

. Merella P, Lorenzoni G, Delitala AP, Sechi E, Decandia F, Viola G, Berne P,

Deiana G, Mazzone P, Casu G. Left Atrial Appendage Occlusion in High
Bleeding Risk Patients. | Interv Cardiol. 2019;2019:6704031.

. Urban P, Mehran R, Colleran R, Angiolillo D], Byrne RA, Capodanno D,

Cuisset T, Cutlip D, Eerdmans P, Eikelboom J, Farb A, Gibson CM,
Gregson J, Haude M, James SK, Kim HS, Kimura T, Konishi A, Laschinger J,
Leon MB, Magee PFA, Mitsutake Y, Mylotte D, Pocock S, Price MJ,
Rao SV, Spitzer E, Stockbridge N, Valgimigli M, Varenne O, Windhoevel U,
Yeh RW, Krucoff MW, Morice MC. Defining High Bleeding Risk in
Patients Undergoing Percutaneous Coronary Intervention. Circulation.
2019;140:240-61.

Mehran R, Rao SV, Bhatt DL, Gibson CM, Caixeta A, Eikelboom ],
Kaul S, Wiviott SD, Menon V, Nikolsky E, Serebruany V, Valgimigli M,
Vranckx P, Taggart D, Sabik JE Cutlip DE, Krucoff MW, Ohman EM,
Steg PG, White H. Standardized bleeding definitions for cardiovascular
clinical trials: a consensus report from the Bleeding Academic Research
Consortium. Circulation. 2011;123:2736-47.

Carvalho PEP, Gewehr DM, Miyawaki IA, Nogueira A, Felix N, Garot P,
Darmon A, Mazzone P, Preda A, Nascimento BR, Kubrusly LF, Cardoso R.
Network Meta-Analysis of Initial Antithrombotic Regimens After Left
Atrial Appendage Occlusion. ] Am Coll Cardiol. 2023;82:1765-73.

Saw ], Nielsen-Kudsk JE, Bergmann M, Daniels MJ, Tzikas A, Reisman M,
Rana BS. Antithrombotic Therapy and Device-Related Thrombosis
Following Endovascular Left Atrial Appendage Closure. JACC Cardiovasc
Interv. 2019;12:1067-76.

Patti G, Sticchi A, Verolino G, Pasceri V, Vizzi V, Brscic E, Casu G, Golino P,
Russo V, Rapacciuolo A, Boccuzzi G, Mangieri A, Pagnotta PA, Colombo A;
A list of study collaborators can be found in the Appendix. Safety and
Efficacy of Single Versus Dual Antiplatelet Therapy After Left Atrial
Appendage Occlusion. Am ]| Cardiol. 2020;134:83-90.

Dukkipati SR, Kar S, Holmes DR, Doshi SK, Swarup V, Gibson DN,
Maini B, Gordon NT, Main ML, Reddy VY. Device-Related Thrombus
After Left Atrial Appendage Closure: Incidence, Predictors, and Outcomes.
Circulation. 2018;138:874-85.

Simard T, Jung RG, Lehenbauer K, Piayda K, Pracon R, Jackson GG,
Flores-Umanzor E, Faroux L, Korsholm K, Chun JKR, Chen S, Maarse M,
Montrella K, Chaker Z, Spoon JN, Pastormerlo LE, Meincke F, Sawant AC,
Moldovan CM, Qintar M, Aktas MK, Branca L, Radinovic A, Ram P,
El-Zein RS, Flautt T, Ding WY, Sayegh B, Benito-Gonzélez T, Lee OH,
Badejoko SO, Paitazoglou C, Karim N, Zaghloul AM, Agrawal H,

Eurolntervention 2024;20:1018-1028 ¢ Pablo Antlinez-Muifios et al.

1027



1028

Kaplan RM, Alli O, Ahmed A, Suradi HS, Knight BP, Alla VM, Panaich SS,
Wong T, Bergmann MW, Chothia R, Kim JS, Pérez de Prado A, Bazaz R,
Gupta D, Valderrabano M, Sanchez CE, El Chami MF, Mazzone P,
Adamo M, Ling F, Wang DD, O’Neill W, Wojakowski W, Pershad A,
Berti S, Spoon D, Kawsara A, Jabbour G, Boersma LVA, Schmidt B,
Nielsen-Kudsk JE, Rodés-Cabau ], Freixa X, Ellis CR, Fauchier L,
Demkow M, Sievert H, Main ML, Hibbert B, Holmes DR Jr, Alkhouli M.
Predictors of Device-Related Thrombus Following Percutaneous Left Atrial
Appendage Occlusion. ] Am Coll Cardiol. 2021;78:297-313.

26. Kaneko H, Neuss M, Weissenborn J, Butter C. Predictors of thrombus for-

mation after percutaneous left atrial appendage closure using the
WATCHMAN device. Heart Vessels. 2017;32:1137-43.

27. Fauchier L, Cinaud A, Brigadeau F, Lepillier A, Pierre B, Abbey S, Fatemi M,

Franceschi F, Guedeney P, Jacon P, Paziaud O, Venier S, Deharo JC, Gras D,
Klug D, Mansourati J, Montalescot G, Piot O, Defaye P. Device-Related
Thrombosis After Percutaneous Left Atrial Appendage Occlusion for Atrial
Fibrillation. ] Am Coll Cardiol. 2018;71:1528-36.

Eurolntervention 2024;20:1018-1028 » Pablo Antlinez-Muifios et al.

28. Weise FK, Bordignon S, Perrotta L, Konstantinou A, Bologna F, Nagase T,

Chen S, Chun KR]J, Schmidt B. Short-term dual antiplatelet therapy after
interventional left atrial appendage closure with different devices.
Eurolntervention. 2018;13:e2138-46.

29. Gallo F, Ronco F, D’Amico G, Della Rocca DG, Mazzone P, Bordignon S,

Casu G, Giannini F, Berti S, Horton RP, D’Angelo G, Urbanek L, Merella P,
Ruggiero R, Romeo MR, Bosica F, Schmidt B, Atzori E, Barbierato M,
Natale A, Themistoclakis S. Clinical outcomes of left atrial appendage
occlusion in patients with previous intracranial or gastrointestinal bleed-
ing: Insights from the LOGIC (Left atrial appendage Occlusion in patients
with Gastrointestinal or IntraCranial bleeding) International Multicenter
Registry. Catheter Cardiovasc Interv. 2023;101:1144-53.

30. Reddy VY, Mébius-Winkler S, Miller MA, Neuzil P, Schuler G, Wiebe J,

Sick P, Sievert H. Left atrial appendage closure with the Watchman device
in patients with a contraindication for oral anticoagulation: the ASAP
study (ASA Plavix Feasibility Study With Watchman Left Atrial Appendage
Closure Technology). | Am Coll Cardiol. 2013;61:2551-6.



