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Abstract

Introduction: The catheter-based left atrial appendage closure (LAAC) has
evolved as an alternative to oral anticoagulation (OAC) among non-valvular
atrial fibrillation (AF) patients in whom long-term OAC is contraindicated.
In daily practice, however, a sizeable number of patients who have been re-
ferred for an LAAC do not receive this intervention. This study aimed primar-
ily to investigate the factors deterring the practice of an LAAC in referred AF
patients, and secondarily to compare the complication rates of intervened
patients with those who had refused the intervention within 1 year.
Material and methods: This retrospective single-centre study includes 200 pa-
tients. After a thoroughly conducted clinical selection process, 161 of these
patients (80.5%) were excluded from receiving an LAAC intervention.
Results: An analysis comparing these patients to those receiving an LAAC re-
veales that a higher proportion of intervened patients had suffered a prior
gastrointestinal bleeding (48.7 vs. 28.0%; p = 0.013) as well as a haemorrhag-
ic stroke (12.8 vs. 2.5%; p = 0.015), and was not anticoagulated at the time
of presentation (35.9 vs. 14.9%; p = 0.006). The main reason for not con-
ducting the procedure was patient refusal (62.1%) followed by multimorbidity
(16.8%). The annual rate of ischaemic strokes and bleedings among patients
refusing the intervention was 2.1% and 29.5%, respectively, and this was not
statistically different from the intervened patients (each p > 0.05).
Conclusions: The reasons why patients did not undergo the catheter-based
LAAC were mainly reluctance for the procedure and multimorbidity. Further-
more, it could be assumed that the potential benefit of the LAAC may not be
realised within the first year.

Key words: atrial fibrillation, high bleeding risk, left atrial appendage, left
atrial appendage closure, non-execution.

Introduction

Atrial fibrillation (AF) represents the most common cardiac arrhythmia
with a current age-dependent prevalence of 1-2% in the western popula-
tion [1]. The medium-term prognostic complications, with cerebral isch-
aemic stroke leading the way, make it a significant clinical disorder [2].
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Many of the affected patients do not survive these
complications, and a clear majority usually retain
a permanent disability [3]. The CHA,DS,-VASc
score has generally been applied to assess the pa-
tient’s individual stroke risk, and used to tailor
a risk-adjusted treatment strategy [3].

Oral anticoagulation (OAC) has evolved as
the therapy of choice for stroke prevention in pa-
tients with AF [3]. However, in the real-life setting,
a considerable proportion of these patients appear
to be inadequately anticoagulated. This trend has
been continually observed despite the introduc-
tion of the so-called direct oral anticoagulants
(DOAC) [4-6]. Most of these patients either face
a high bleeding risk as assessed by a HAS-BLED
score > 3 points, or have been affected by major
or recurrent bleeding [3, 7]. Atrial fibrillation pa-
tients with concomitant dual antiplatelet therapy
(DAPT), which is still needed for specific cases af-
ter percutaneous coronary intervention despite
DOAC therapy, are prone to a relevantly increased
bleeding risk [8, 9]. Moreover, some patients face
thromboembolic events despite effective OAC
[3, 10]. Such patients might benefit from a cath-
eter-based left atrial appendage closure (LAAC)
[7,11,12].

Randomised controlled trials have proven the
superiority of at least the WATCHMAN™ device
(Boston Scientific, Natick, MA, USA) compared to
standard OAC with warfarin [13], and further stud-
ies suggested that OAC could be safely switched
for antiplatelet agents after implantation, thus
lowering the bleeding risk of the individual pa-
tient [14, 15].

Although the indications for catheter-based
LAAC have been described in detail [16—18], there
is a lack of data investigating the relevant number
of patients referred for LAAC device implantation,
and ending up not receiving it. Therefore, this
study aimed to investigate the underlying reasons.

Material and methods
Enrolment

This analyses are based on a single-centre and
all-comers study. All patients > 18 years of age
referred for evaluation of LAAC device implan-
tation between April 2014 and April 2015 were
included. As this study aimed at evaluating rea-
sons for the non-implantation of an LAAC device
among all patients referred, specific exclusion
criteria were not defined. The methods were
carried out in accordance with the relevant local
guidelines and regulations. All protocols were ap-
proved by the second medical ethics committee
of the Faculty of Medicine Mannheim, University
of Heidelberg, Germany (reference number 2014-
402M-MA-§ 23b MPG). Due to the retrospective

and intervened patients

character of this study, written informed consent
was not obtained, but this was in line with the de-
cision of the above-mentioned medical ethics
committee.

General clinical evaluation strategy

In the course of the clinical management, all
patients who are referred for LAAC to our cardi-
ology centre undergo a three-step evaluation pro-
cess. At any step, exclusion from the procedure is
possible: Patients who are excluded at step 1 or
2 as well as patients who reject the intervention
after the informative discussion are not ear-
marked for LAAC.

Step 1: Firstly, the medical history of every re-
ferred patient is analysed to verify consistency
with existing European guideline recommenda-
tions, which suggest that LAAC may be considered
in non-valvular AF patients with a high stroke risk
and contraindications for long-term OAC [3]. High
stroke risk is assumed in patients with all three
types of AF when the CHA DS,-VASc score is > 2
in men and > 3 in women [3]. Contraindications
for long-term OAC are defined as follows (Table I):
HAS-BLED score > 3 suggesting a high bleeding
risk, relevant bleeding event with a tendency to
recidivity, high risk of falls, e.g. in geriatric pa-
tients or patients with epilepsy, thromboembolic
event despite effective OAC, and patient’s refusal
to take OAC after an in-depth consultation. DOAC
prescription was taken into consideration in all
eligible patients. As outlined in Table I, patients
are also excluded at this step if contraindications
for OAC withdrawal or catheter-based LAAC exist.

Step 2: Secondly, all matching patients are eval-
uated with respect to the potential benefit from
the intervention by a multi-professional team in-
cluding, where applicable, interventional cardiolo-
gists, geriatricians, neurologists, and oncologists.
Multimorbid patients with limited life expectancy
(< 1 year) and high interventional risk, e.g. com-
promised by a severely reduced left ventricular
ejection fraction (LVEF < 30%), are precluded. Am-
biguous cases are discussed in the multi-profes-
sional team setting.

Step 3: Finally, all remaining patients are thor-
oughly informed about the procedure as well as
the typical complications, and are asked for writ-
ten informed consent for conducting the interven-
tion.

Retrospective processing of the data

In a retrospective approach, we extracted
the entire original evaluation data and the base-
line characteristics from the medical documents
for all patients referred to our centre during
the time period mentioned above. By respecting
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Table 1. Clinical three-step evaluation strategy

Step 1: Check for guideline-based indication and absence of any contraindication for OAC withdrawal or the intervention

Presence of any type of non-valvular AF with a CHA,DS,-VASc score of > 2 in male and > 3 in female patients

Presence of any contraindication against long-term standard OAC

HAS-BLED score > 3

Relevant bleeding event with a tendency to recidivity

High risk of falls

Thromboembolic event despite adequate OAC

Patient’s refusal to take OAC after an in-depth consultation

Absence of any additional indication to take OAC besides AF

Presence of an adequate LAA morphology to match the manufacturers’ implantation criteria

Absence of a persistent thrombus despite > 4 weeks of sufficient anticoagulation

Absence of an indication for imminent cardiac surgery with the possibility to perform a surgical LAA ligation

Step 2: Check for individual patient’s benefit (where applicable in the multi-professional team)

Absence of multimorbidity with life expectancy < 1 year

Absence of multimorbidity in combination with high interventional risk

Step 3: Check for informed consent and conduction of the procedure

Presence of patient’s informed consent after a thoroughly performed discussion

Absence of any obstacles for device implantation

AF — atrial fibrillation, LAA — left atrial appendage, OAC — oral anticoagulation.

the three steps of the clinical evaluation strategy,
all reasons contributing to exclusion were docu-
mented in an open approach.

In an additional step for those patients who
had refused the intervention, we performed
a retrospective 1-year follow-up to investigate
whether any complications related to the anti-
coagulation or the AF occurred after our recom-
mendation. Moreover, 1-year complication rates,
including the procedural complications, were also
documented in those patients who had received
an LAAC. Intra-hospital para-device leaks > 5 mm,
pericardial effusions, overt bleedings, device em-
bolisms, device thromboses, thromboembolisms,
and cases of death were registered as procedur-
al complications. All intervened patients received
acetylsalicylic acid (ASA) 100 mg/day indefinitely
and clopidogrel 75 mg/day for half a year after
the implantation.

Outcome measures

The primary outcome measure was the num-
ber of patients referred for LAAC not receiving this
intervention due to any underlying reason. A sec-
ondary outcome measure was the comparison
of the complication rates among patients refusing
the intervention to those of intervened patients
during the retrospective 1-year follow-up.

Statistical analysis

Statistical analyses were performed with SPSS
Statistics version 24 (IBM, Armonk, NY, USA).

Data are presented as medians with interquar-
tile ranges (25" and 75™ percentiles) or as total
numbers with group-related percentages. Normal
distribution of data was tested with the Kolmog-
orov-Smirnov test. In the case of normal distri-
bution, the t-test was applied to compare scaled
data. Scaled variables not normally distribut-
ed were compared using the Mann-Whitney
U test. Categorical variables were compared us-
ing the x? test; in the case of low event rates
the Fisher’s exact test was used. The influence
of the risk factor “triple therapy” on bleeding
complications in the refusal group was investi-
gated by a logistic regression analysis. These
statistics were based on the available cases.
P-values < 0.05 (two-tailed) were considered sig-
nificant.

Results
Baseline characteristics

Two hundred patients were included, and base-
line characteristics were compared between those
patients who underwent LAAC device implanta-
tion at the end of the clinical evaluation process
and those who did not. The baseline character-
istics were mostly evenly distributed between
both groups (Table II); in particular, CHA,DS,-VASc
and HAS-BLED score did not significantly differ
(p = 0.989 and p = 0.394, respectively). The vast
majority of patients had suffered from prior
bleeding events (77.5%; p = 0.135), whereby gas-
trointestinal (Gl) bleeding events were more fre-
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Table Il. Baseline characteristics of the study collective

and intervened patients

Parameter All patients Non-intervened Intervened P-value*
(n = 200) patients patients
(n=161) (n =39)

Male patients, n (%) 131 (65.5) 105 (65.2) 26 (66.7) 0.864
Age [years] (IQR) 77 (71-81) 77 (70-81) 79 (73-82) 0.123
CHA,DS,-VASc score (IQR) 5 (4-6) 5 (3-6) 5 (4-6) 0.989
HAS-BLED score (IQR) 4 (3-5) 4 (3-5) 4 (3-5) 0.394
Prior bleeding, each, n (%):

Intracranial 18 (9.0) 12 (7.5) 6 (15.4) 0.121

Gastrointestinal 64 (32.0) 45 (28.0) 19 (48.7) 0.013

Other 73 (36.5) 64 (39.8) 9 (23.1) 0.052
LVEF, each, n (%):

Normal (52-72) 122 (61.0) 96 (59.6) 26 (66.7) 0.419

Borderline (41-51) 28 (14.0) 19 (11.8) 9 (23.1) 0.069

Reduced (30-40) 15 (7.5) 14 (8.7) 1(2.6) 0.311

Severely reduced (< 30) 35 (17.5) 32 (19.9) 3(7.7) 0.099
Arterial hypertension, n (%) 197 (98.5) 158 (98.1) 39 (100.0) 1.000
Diabetes mellitus, n (%) 64 (32.0) 55 (34.2) 9 (23.1) 0.245
Stroke, each, n (%):

Ischaemic 30 (15.0) 24 (14.9) 6 (15.4) 0.940

Haemorrhagic 9 (4.5) 4 (2.5) 5(12.8) 0.015

Both entities 1 (0.5) 0 (0) 1(2.6) -
Coronary artery disease, each, n (%):

Without prior myocardial infarction 88 (44.0) 71 (44.1) 17 (43.6) 0.954

With prior myocardial infarction 42 (21.0) 33 (20.5) 9 (23.1) 0.892
Peripheral arterial occlusive disease, n (%) 76 (38.0) 65 (40.4) 11 (28.2) 0.222
Impaired renal function, n (%) 135 (67.5) 111 (68.9) 24 (61.5) 0.487
OAC at time of presentation, each, n (%):

Vitamin-K antagonist 67 (33.5) 57 (35.4) 10 (25.6) 0.332

Dabigatran 20 (10.0) 17 (10.6) 3(7.7) 0.770

Rivaroxaban 34 (17.0) 28 (17.4) 6 (15.4) 0.951

Apixaban 30 (15.0) 28 (17.4) 2 (5.1) 0.077

Low-molecular-weight heparin 11 (5.5) 7 (4.3) 4 (10.3) 0.230

None 38 (19.0) 24 (14.9) 14 (35.9) 0.006

Data are shown as numbers and percentages of patients, or as medians with interquartile range (IQR). *P-values for the comparison
of both groups, p < 0.05 indicates significant difference. LVEF — left ventricular ejection fraction, OAC — oral anticoagulation.

quent among intervened patients (48.7 vs. 28.0%;
p = 0.013). While significantly more patients in
the device group had experienced haemorrhagic
strokes (p = 0.015), the percentage of overall intra-
cranial bleeding events did not significantly differ
(15.4 vs. 7.5%; p = 0.121). An appreciably higher
percentage of patients in the device group had not
been anticoagulated prior to the intervention (35.9
vs. 14.9%, p = 0.006).

Primary outcome measure

One hundred and sixty-one (80.5%) of all pa-
tients who were referred for LAAC met the prima-

ry outcome measure, meaning that they were ex-
cluded from receiving this intervention (Table Il1).
Although most patients passed step 1 and 2 of
the clinical evaluation strategy (70.5%), 100 re-
fused consent for the intervention, which was
the main reason for exclusion from the intervention
(62.1%). Ten of these patients (10.0%) were not an-
ticoagulated at the time of presentation, whereby
3 (3.0%) had a documented history of ischaemic
stroke. Forty-nine of the refusing patients (49.0%)
had the indication due to a HAS-BLED score > 3,
but had not suffered from a prior bleeding event
within the last 6 months. Twenty-eight of these
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Table IlI. Reasons for non-execution in consideration of the three-step clinical evaluation strategy

Reason for non-execution Non-intervened
patients
(n=161)
Clinical evaluation strategy step 1:
Patient without AF, n (%) 8 (5.0)
No relevant contraindication for long-term standard OAC*, n (%) 11 (6.8)
Additional indication for OAC besides AF, n (%) 5(3.1)
LAA not matching implantation criteria, n (%) 3(1.9)
Persistent LAA thrombus, n (%) 4 (2.5)
Patient with planned cardiac surgery and, therefore, indication for surgical LAA occlusion, n (%) 1 (0.6)
Clinical evaluation strategy step 2:
Multimorbidity with reduced life expectancy, n (%) 27 (16.8)
Clinical evaluation strategy step 3:
Refused consent for the intervention, n (%) 100 (62.1)
Failed implantation procedure, n (%) 2 (1.2)

Data are shown as numbers and percentages of patients. *Cf. Table I. AF — atrial fibrillation, LAA — left atrial appendage, OAC — oral

anticoagulation.

49 (57.1%) patients were on DOAC at the time of
presentation.

A total of 24 patients (12.0% of all referred
patients) had to be excluded after the review
of the medical records; almost half of these
(5.5%) presented without a relevant contraindica-
tion against long-term OAC. Twelve of 27 patients
who were evaluated as multimorbid (44.4%) had
a severely reduced LVEF. In 2 patients the device
implantation failed due to a tube-shaped atypical
left atrial appendage (LAA) morphology.

Secondary outcome measure

In 95 patients who had refused the inter-
vention (95.0%) and 37 patients with a cathe-
ter-based closure of the LAA (94.9%) 1-year fol-
low-up could be completed. Meanwhile, 1 patient
received an LAAC elsewhere.

In the refusal group, 28 (29.5%) patients suf-
fered from a bleeding event including 8 cases
(8.4%) which fulfilled the International Society
on Thrombosis and Haemostasis (ISTH) definition
for major bleeding [19] (Table V). Most bleeding
events categorised as “other” were associat-
ed with a surgical procedure (53.3%). In 87.5%
of these cases, the OAC was paused longer than
initially planned, but the exact period of interrup-
tion was not extractable from the existing data.
14.3% of patients with a bleeding event were on
triple therapy with phenprocoumon or dabigatran,
ASA 100 mg/day, and clopidogrel 75 mg/day af-
ter coronary stent implantation. Inversely, 5 out
of 10 patients who received triple therapy suffered
from a bleeding event during follow-up. However,
in a logistic regression analysis, triple therapy was
not significantly associated with an increased rate

of bleedings (odds ratio: 2.696; 95% confidence in-
terval: 0.714-10.180; p = 0.144). All patients who
suffered from any thromboembolic event were on
OAC. One patient with an ischaemic stroke who
was known for phenprocoumon non-compliance
was prescribed apixaban at the time of the event.

Twenty-three intervened patients (59.0%) re-
ceived a WATCHMAN™ device, while the remain-
ing 16 patients (41.0) received an AMPLATZER™
Amulet™ (St. Jude Medical, St. Paul, MN, USA).
During hospital stay, 1 patient revealed bleeding
from the access site and was in need of a blood
transfusion. Another patient suffered from a peri-
cardial effusion, which could be treated conser-
vatively. One WATCHMAN™ device dislodged
intraprocedurally. It was snared, and a new
WATCHMAN™ device was safely placed thereafter.
An AMPLATZER™ Amulet™ was found in the ab-
dominal aorta during a routine follow-up visit
half a year after the implantation. The device was
retrieved interventionally, and the patient was
switched back to DOAC at his request. He faced
no further complication during follow-up. No pa-
ra-device leak > 5 mm, device thrombosis, intra-
hospital thromboembolism, or procedure-related
death was evident. Within 1 year complication
rates did not significantly differ between the 2 pa-
tient groups except for a significantly higher rate
of Gl bleedings among the intervened patients
(16.2 vs. 2.1%, p = 0.006; Table V) out of which
80.0% occurred in the initial DAPT period. While
both Gl bleeding events in the refusal group were
associated with multiple blood transfusions, none
of those in the device group required a transfu-
sion. No bleeding related to a surgical procedure
was registered in the intervened group.
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and intervened patients

Table IV. Complications and adherence to medication during first year after refusal or implantation of an LAAC

device
Variable Patients who refused Intervened P-value*
informed consent patients
(n = 95) (n=37)
Efficacy and safety events:
Transient ischaemic attack, n (%) 0 (0.0) 0 (0.0) -
Ischaemic stroke, n (%) 2(2.1) 0 (0.0) 1.000
Thromboembolic limb ischaemia, n (%) 1(1.1) 0 (0.0) 1.000
Thromboembolic mesenteric ischaemia, n (%) 0 (0) 0 (0.0) -
Cardiovascular death, n (%) 4(4.2) 1(2.7) 1.000
Bleeding event, each n (%): 28 (29.5) 10 (27.0) 0.948
Intracranial 1(1.1) 12.7) 0.484
Gastrointestinal 2(2.1) 6 (16.2) 0.006
Epistaxis 3(3.2) 0 (0.0 0.559
Skin 3(33.2) 0 (0.0 0.559
Other 15 (15.8) 3(8.1) 0.397
Combined 4 (4.2) 0 (0.0) 0.576
Major bleeding (ISTH definition) 8 (8.4) 7 (18.9) 0.321
Transfusion, n (%) 9 (9.5) 6 (16.2) 0.429
Adherence to medication:
No OAC prescribed, n (%) 6 (6.3) - -
Incompliance with OAC, n (%) 4(4.2) - -
Need to interrupt OAC, n (%) 19 (20.0) - -

Data are shown as numbers and percentages of patients. *P-values for the comparison of both groups, p < 0.05 indicates significant
difference. ISTH — International Society on Thrombosis and Haemostasis, OAC — oral anticoagulation.

Discussion

Despite all the advantages, the LAAC inter-
vention is associated with specific procedural
risks [18]. Therefore, careful patient selection is
indispensable. In our collective, 80.5% of patients
referred for LAAC were not intervened, and, there-
fore, were deselected via a clinical three-step eval-
uation strategy, which was developed in our cen-
tre to manage this demand. Less than one fifth
of all assigned patients (12.0%) had to be exclud-
ed in step 1 as they did not meet the guideline
requirements, which demonstrated an adequate
allocation practice. It is crucial to identify patients
with an additional indication for OAC besides AF
in this step. For this reason, 5 (2.5%) patients
with recurrent pulmonary embolism were exclud-
ed [20]. During pre-interventional transoesopha-
geal echocardiography, 3 (1.5%) patients revealed
an LAA anatomy which did not match the man-
ufacturers’ recommendations on landing zone
specifications [21].

For the WATCHMAN™ device, superiority for all-
cause mortality could be demonstrated only after
3.8 years of follow-up [13]. Therefore, the individ-
ual patient’s life expectancy should exceed this
period, which was addressed by step 2 of the clin-
ical evaluation process. 16.8% of exclusions were

due to multimorbidity or another cause of limit-
ed life expectancy. Among multimorbid patients,
a severely reduced LVEF may lead to an unaccept-
ably high interventional risk [22, 23], especially
in the context of deep conscious sedation, which
is needed during the procedure [24]. Almost one
half of the patients excluded for multimorbidity
(44.4%) had a severely reduced LVEF.

The remaining 141 patients who revealed both
a guideline-based indication for thromboembolic
prophylaxis and a contraindication for long-term
OAC as well as the principle eligibility for this car-
diac intervention were thoroughly informed about
the procedure and the specific risks. Thereafter,
100 patients (50.0%) refused consent for the in-
tervention. The main subjective reason for refus-
ing the intervention despite a high bleeding risk
under OAC might have been the fact that almost
half of these patients (49.0%) had not experi-
enced a bleeding event within the past 6 months.
Therefore, they might have had a subjective feel-
ing of safety under OAC.

It was interesting to note that a consider-
able number of patients (29.5%) were evaluated
as ineligible for long-term OAC, but had refused
the intervention suffered from a bleeding event
during follow-up, including about 8.4% with a ma-
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jor bleeding event. Concordant with these figures,
the expected annual major bleeding rate in pa-
tients with a HAS-BLED score of 4 is 8.7% [25].
All these patients were on anticoagulation ther-
apy except for 1 patient who died several days
after the LAAC recommendation due to a second
intracerebral bleeding event while the anticoagu-
lation therapy was paused. In contrast to other
published data [8, 9], an additional triple therapy
did not significantly influence the rate of bleeding
complications. Numerous bleeding events were
associated with surgical procedures (28.6%). It is
hence conceivable that patients awaiting extend-
ed or repetitive surgical procedures are potential
beneficiaries of an LAAC.

Within 1 year of follow-up, overall and major
bleeding rates were not yet significantly differ-
ent between the groups in our limited sample.
While the Gl bleeding rate was significantly high-
er among the intervened patients, none of these
patients was in need of a blood transfusion. In
contrast, both patients with Gl bleedings who
had refused the LAAC received multiple transfu-
sions. Moreover, the intervened patients had been
affected significantly more often by Gl bleedings
prior to the intervention, and the baseline char-
acteristics imply that they were prone to a higher
bleeding risk as expressed by a significantly high-
er percentage of patients with prior haemorrhagic
strokes and patients who were not anticoagulat-
ed. These items are not adequately addressed by
the HAS-BLED score, which revealed no statistical-
ly significant difference.

Addressing issues concerning the timing
of complications, a large randomised clinical tri-
al revealed that most bleeding events associated
with an LAAC occurred in the early period after
implantation [13]. During this period, our inter-
vened patients received a DAPT, which was shown
to cause at least the same magnitude of bleed-
ing events as an OAC in AF patients [26]. There-
fore, the superiority of the LAAC procedure can
be expected only in the long run [13]. However,
the number of periprocedural complications was
low in our collective as well as comparable to oth-
er published data [18], and no patient revealed
permanent disability or died due to any of these
intrahospital complications. Limited by a relatively
small sample size, no statistically significant dif-
ference was revealed in rates of thromboembolic
complications during 1-year follow-up either.

An inherent limitation of this retrospective
observational study is that we only included pa-
tients who were referred for LAAC evaluation by
their treating physician. There might be a certain
number of AF patients who are prone to a high
bleeding risk under OAC, or who are not antico-
agulated, but are not recommended for LAAC

evaluation. A subsequent study should, therefore,
focus on this issue. Information about the pa-
tients’ height and weight could not be extracted
from the original data to a relevant extent. Fur-
thermore, the follow-up analyses were based on
a very limited sample size of intervened patients
as numerous patients from our sample refused
the intervention. As in other retrospective analy-
ses, the total sample size could not be calculated
to reveal a statistically significant difference for
a secondary outcome measure. Therefore, the re-
sults of the follow-up analyses have to be inter-
preted with caution. The fact that no statistically
significant difference was present in several items
might be due to the low event rates in the small
sample. However, despite all the limitations
of this observational registry, it definitely serves
as a data source for an unstudied topic.

In conclusion, this retrospective study showed
that a relevant proportion of referred patients
were deselected during the clinical evaluation
process. While preselection of patients accord-
ing to guideline recommendations appeared ad-
equate, various reasons for exclusion existed,
where the patient’s refusal was the main issue.
The refusal of the interventional approach might
be based on a subjective feeling of safety under
OAC. However, a substantial percentage of pa-
tients who had refused the intervention experi-
enced bleeding events during follow-up.
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