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Abstract

Aims: The aim of this study was to determine the opinion of the scientific community regarding percutane-
ous left atrial appendage closure (LAAC). The main focus of the survey was on concerns and expectations
regarding the safety and efficacy profile of LAAC in clinical practice and on current and future clinical
perspectives.

Methods and results: A voluntary web-based survey was distributed by the European Association of
Percutaneous Coronary Interventions (EAPCI) to all individuals registered on the Eurolntervention mail-
ing list (n=21,800). A total of 724 physicians responded to the survey, of whom 31.8% had first operator
experience with LAAC. Exclusive use of the Amulet (34.4%) or WATCHMAN (30.3%) was similar, but the
former was the most frequently used device in Europe. The majority of respondents (59.3%) deemed LAAC
to be as effective as, but safer than oral anticoagulants (OAC) in reducing stroke risk. Periprocedural com-
plications (40.3%) and cost (28.8%) were the major concerns. Most practitioners did not consider novel oral
anticoagulants (NOACs) to be a deterrent for performing LAAC procedures. Moreover, a history of serious
haemorrhage was not deemed necessary to justify LAAC for 59.8% of physicians.

Conclusions: The results of this survey reveal a high level of confidence in percutaneous LAAC amongst
surveyed interventional cardiologists, with the majority believing it to be as effective as OAC in terms of

stroke prevention and safer in terms of bleeding risk.
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Introduction

Atrial fibrillation (AF) is a major health issue due to its grow-
ing prevalence and potentially devastating complications, the most
important of these being cardioembolic stroke'. The absence of
atrial systole in the presence of AF results in stasis of blood in
the left atrium, and, in particular, the tubular left atrial append-
age (LAA). This structure, which is a remnant of the embryonic
left atrium, has trabeculated walls which, in the absence of sinus
rhythm, further increase the risk of thrombus formation. Over
the past few decades, vitamin K antagonists (VKA) have been
regarded as the treatment of choice for stroke prevention in AF
patients, despite the considerable associated bleeding risk?. More
recently, novel oral anticoagulants (NOACs) with more predict-
able pharmacokinetic and pharmacodynamic profiles have been
approved for the prevention of thromboembolic events in patients
with AF. The superior safety and non-inferior efficacy profiles
of these agents compared with VKAs have been proven in ran-
domised trials*>, and their use in clinical practice is growing.
Despite this, some patients have an unacceptable bleeding risk to
justify oral anticoagulation (OAC) and remain at considerable risk
of thromboembolism.

The role of the LAA in systemic thromboembolism in AF
patients is well established®’. This has led to the development
of surgical and, more recently, percutaneous strategies for effec-
tive amputatation or obliteration of the LAA to prevent stroke.
There are a number of commercially available percutaneous trans-
catheter LAA closure (LAAC) devices, with WATCHMAN™
(Boston Scientific, Marlborough, MA, USA) and AMPLATZER™
Amulet™ (St. Jude Medical, St. Paul, MN, USA) accounting for
the majority of devices used worldwide. Both of these devices
received CE mark approval in Europe and have been granted
a class IIb indication with level of evidence B for percutancous
LAAC in patients at high stroke risk and contraindications to
long-term OAC in European guidelines®.

The safety and efficacy of the WATCHMAN device were
tested in two randomised trials, namely the WATCHMAN Left
Atrial Appendage System for Embolic PROTECTion in Patients
With Atrial Fibrillation (PROTECT AF) trial® and the Prospective
Randomized Evaluation of the WATCHMAN LAA Closure Device
In Patients With Atrial Fibrillation Versus Long Term Warfarin
Therapy (PREVAIL) trial'®. Following these pivotal trials, the
WATCHMAN device was granted approval by the Food and Drug
Administration (FDA) for use in the United States of America
with limited labelling: “patients that are at increased risk for stroke
and systemic embolism based on CHADS2 or CHA2DS2- VASc
scores and are recommended for anticoagulation therapy”; “are
deemed by their physicians to be suitable for warfarin”; and “have
an appropriate rationale to seek a non-pharmacologic alternative
to warfarin, taking into account the safety and effectiveness of
the device compared to warfarin”!'. The Amulet device is not cur-
rently FDA-approved. Despite a lack of randomised clinical trial
data, however, it is widely used in some jurisdictions — particu-
larly in Europe — facilitating publication of registry data'>.

EAPCI LAA Closure survey

The aim of the current study was to determine the opinions of
the scientific community regarding percutaneous LAAC. In par-
ticular, the study aimed to determine operators’ experience with
the procedure, their concerns regarding the risk/benefit pro-
file of LAAC, and their opinions on current and future clinical
perspectives.

Methods

This was a voluntary web-based survey undertaken by the
European Association of Percutaneous Coronary Interventions
(EAPCI). The survey was conducted using a free web-based sur-
vey tool (SurveyMonkey, Palo Alto, CA, USA) and comprised
multiple-choice questions, including the possibility of adding fur-
ther comments if desired. It was not mandatory to reply to the
entire survey. The sample population comprised the mailing list
of Eurolntervention — the official journal of the EAPCI. Overall,
a total of 21,800 individuals were invited to participate. The invi-
tation to participate in the survey was sent on 18 January 2016,
and a reminder was issued on 8 February 2016. The data are
reported as percentages and compared using the chi-square test.
A two-sided p-value <0.05 was considered significant. The results
were stratified by age (i.e., <40 vs. 40 to 50 vs. >50 years), juris-
diction of practice (i.e., European vs. non-European), experience
with LAAC (procedural experience as first operator versus no
prior direct procedural involvement), level of interventional cardi-
ology experience (i.e., interventional cardiologist with more than
10 vs. 5 to 10 vs. <5 years of experience vs. non-interventional
cardiologist). All analyses were performed with STATA, version
13.0 (StataCorp LP, College Station, TX, USA).

Results

CHARACTERISTICS OF RESPONDENTS

Of the 21,800 invitations sent, a total of 724 (3.3%) recipients
responded to the survey. Among these, 604 (83%) provided per-
sonal and professional information with respect to age, medical
qualification and country of practice (Online Table 1). Participation
in the survey was global, with the majority of respondents being
European (54.3%) or Asian (22.7%). Leading contributing coun-
tries were Italy and Germany, with 55 responders each. The
median age of respondents was 46 years. Most of the participants
were interventional cardiologists at various stages of their career,
with the majority (49%) having >10 years of experience, followed
by non-interventional cardiologists and cardiologists in training
(8.4% and 4.6%, respectively). A small proportion — accounting
for 7.1% of respondents — categorised their profession as “other”.
Characteristics of respondents are detailed in Table 1, Online
Figure 1, and Online Figure 2.

Q1. Do you have experience in percutaneous LAAC?

The majority of responders replied yes to this question, with
31.7% having performed LAAC as first operator and 27.8% work-
ing in centres offering percutaneous LAAC; 40.5% of participants
declared no experience with LAAC (Figure 1, Online Table 2).
Procedural expertise varied across age groups, with 22.2% of first
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Table 1. Characteristics of respondents.

Age group

Answered: 601, Skipped: 123 Percentage |Response count

<40 years 27.65% 167
>40 years <50 37.25% 225
>50 years 34.60% 209

Answered: 604, Skipped: 120 Percentage |Response count

Europe 54.30% 328
Asia 22.68% 137
North America 8.28% 50
South America 7.28% 44
Africa 5.46% 35
Oceania 1.82% 11
Antarctica 0.17% 1

Q10. Please select the professional figure, which describes you
at best

Answered: 604, Skipped: 120 Percentage |Response count

Interventional cardiologist with 49.01% 296
more than 10 years of experience

Interventional cardiologist with 16.89% 102
more than 5 years of experience

Interventional cardiologist with 13.91% 84
less than 5 years of experience

Non-interventional cardiologist 8.44% 51
Cardiologist in training 4.64% 28
Others 7.12% 43

operators younger than 40 years compared with 40.7% among
more senior (>50 years old) responders (p<0.0001).

Twice as many European, as compared to non-European,
respondents declared having first operator LAAC procedural expe-
rience (44.8% vs. 22.1%, p<0.0001), and non-European partici-
pants more frequently reported working in centres where LAAC is
not an established treatment option (European vs. non-European:
24.4% vs. 52.9%, p<0.0001) (Figure 2, Online Figure 3).
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Figure 1. Question 1: Do you have experience in percutaneous left
atrial appendage closure (LAAC)?
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Figure 2. Question 1 stratified by region.

Q2. Which LAA occluder device do you or does your centre have
experience with?

This question surveyed personal or centre-specific experience with
different LAAC devices: in particular, respondents had to choose
among WATCHMAN, Amulet, both or other devices (using a free
text field). Overall experience with Amulet and WATCHMAN
was similar at 34.4% and 30.3%, respectively. Approximately
one third of respondents declared having experience with both
devices. Among the small proportion of those who chose “other
devices” (3.8%), the most frequently indicated choice was the
AMPLATZER Cardiac Plug (St. Jude Medical), i.e., the first-gen-
eration AMPLATZER™ LAAC device (Figure 3, Online Table 1).
Not surprisingly, device penetration varied across countries, with
the use of Amulet (resulting by combining declared experience
with Amulet device only or “both”) comprising 22.8% for non-
European respondents versus 56.7% among European respondents
(p<0.0001).

Q3. Based on your personal experience, do you think that the
safety/efficacy profile of LAA occluders may differ in practice?
The majority of respondents selected the “I do not know” answer
(39.1%), followed by those who considered the two available
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Figure 3. Question 2: Which LAA occluder device do you or does
your centre have experience with?



devices equivalent (27.3%). Approximately 18% and 15% of
participants stated a preference for WATCHMAN or Amulet,
respectively (Figure 4, Online Table 1). There was a significant
relationship (p<0.0001) between perceived device superiority and
prior procedural experience in that WATCHMAN and Amulet
were considered superior by those operators disclosing selec-
tive prior experience with the WATCHMAN and Amulet device,
respectively (Figure 5). European respondents were more likely
than their non-European colleagues to judge the clinical perfor-
mance of these two devices as equivalent (European vs. non-Euro-
pean: 62.7% vs. 37.3%, p=0.008). There was no detectable age
effect for this answer.
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Figure 4. Question 3: Based on your personal experience, do you
think that the safety/efficacy profile of LAA occluders may differ in
practice?
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Figure 5. Question 3: stratified by experience as operator:

Q4. Do you think that the evidence supporting LAAC is:

Many responders regarded evidence in support of LAAC as
“Good” (46.2%) or at least “Average” (40.1%), and 11.8% of
responders considered it “Scarce” (Figure 6, Online Table 1). Prior
first operator LAAC experience affected the answers to this ques-
tion, leading to higher satisfaction rates in favour of available evi-
dence (“Good” choice in 57.3% vs. 40.6% of responses, p<0.0001)
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Figure 6. Question 4. Do you think that the evidence supporting
LAAC is:

(Figure 7). On the other hand, no prior direct first operator experi-
ence was more frequently associated with the “Scarce” choice (no
first operator vs. first operator: 14.1% vs. 7.3%, p=0.011). There
were no differences among age groups or countries.
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Figure 7. Question 4 stratified by experience as operator.

Q5. LAAC has been so far compared to vitamin K antagonists. Do
you think that the availability of NOACs should further restrict
LAAC?

The large majority (66.8%) of respondents thought that the
growth of LAAC is and will not be restricted by the availability
of NOACs (Figure 8, Online Table 1). This answer was consist-
ent with replies obtained for previous questions: responders who
deemed quality of evidence for LAAC “Good” or those with prior
first operator experience were confident that NOACs should and
will not restrict indications for LAAC (“Good” vs. “No good” in
Q4: 80% vs. 55.5%, p<0.0001; first operator vs. no first operator:
75.3% vs. 62.6%, p<0.0001).

Q6. Do you think that LAAC should be restricted only to patients
with previous serious or life-threatening bleeding?

Almost 60% of participants responded that LAAC is a reasonable
treatment option also in patients without history of severe bleeding
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Figure 8. Question 5: LAAC has been so far compared to vitamin K
antagonists. Do you think that the availability of non-vitamin K oral
anticoagulants (NOACs) should further restrict LAAC?

as long as they are deemed at high bleeding risk (Figure 9, Online
Table 1). Those with prior first operator experience and those who
judged NOACs’ availability of no concern regarding current or
future indications for LAAC were more likely to answer LAAC as
bleeding primary prevention treatment option (first operator vs. no
first operator: 67.1% vs. 53%, p=0.002; “No, ...” vs. “Yes, ...” in
Q5:70.5% vs. 38.2%, p<0.0001).
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Figure 9. Question 6. Do you think that LAAC should be restricted
only to patients with previous serious or life-threatening bleeding?

Q7. In your opinion, percutaneous LAAC compared to 0AC is:
The majority of respondents (59.4%) stated that LAAC is “as
effective as OAC in preventing stroke and safer due to lower
bleeding risks”. The other participants were almost equally divided
among those who thought that LAAC is “less effective in prevent-
ing stroke but safer due to bleeding reduction” (19.5%), and those
who considered LAAC “as effective as OAC in preventing stroke
but with high periprocedural events rate” (Figure 10, Figure 11,
Online Table 1).

Q8. What worries you most ahout LAAC devices?

Respondents were most concerned about procedural complications
of LAAC (40.3%), followed by device cost (28.8%) (Figure 12,
Online Table 1). Those who considered available evidence around
LAAC “Scarce” in Q4 were more prone to believe that LAAC
has limited efficacy in stroke prevention (“Limited efficacy in
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Figure 10. Question 7: In your opinion, percutaneous LAAC
compared to OAC is:
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Figure 11. Question 7 stratified by experience as operator:
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appendage closure devices?



preventing stroke” vs. no “Limited efficacy in preventing stroke”
in Q4: 24.7% vs. 8.7%, p<0.0001). Operators were more fre-
quently worried about procedural complications than non-oper-
ators (47.4% vs. 36.6%, p=0.009). Finally, a greater number of
non-European respondents indicated “Cost” of devices as a major
issue compared with European respondents (40.2% vs. 19.2%,
p<0.0001).

Q9. Do you think a short course of OAC is needed early after
LAAC?

The majority of participants (55.4%) believed that there is a ration-
ale for OAC to prevent thrombosis after the procedure prior to
endothelialisation of the implanted device (Figure 13, Online
Table 1). However, operators who declared direct experience with
LAAC procedure (any device) more frequently responded that
OAC early after LAAC was not needed. This remained consistent
when stratified according to the device used (operators vs. non-
operators: any device 31.5% vs. 10.2%, p<0.0001; WATCHMAN:
22.6% vs. 9%, p=0.044; Amulet: 34% vs. 25%, p=0.279; both
devices: 37.7% vs. 4%, p<0.0001). Moreover, in the subgroup of
first-operator respondents, those with prior selective experience
with WATCHMAN answered more frequently “Yes, to ensure
proper endothelialisation of the implanted device” compared to
physicians selectively experienced with Amulet (56.6% vs. 17.6%,
p<0.0001).
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Figure 13. Question 9: Do you think a short course of oral
anticoagulants is needed early on after LAAC?

Interpretation of the survey results

This survey confirms confidence in percutaneous LAAC, with
more than seven out of ten respondents belonging to the inter-
ventional cardiology community thinking that the availability of
NOAC:S should not limit the use of LAAC devices, despite a lack
of randomised data comparing these two strategies of stroke pre-
vention. Moreover, the majority of respondents declared that
LAAC is as effective as OAC in preventing stroke and safer due
to reduced bleeding risk (59.4%). Only a very small proportion of
practitioners (4.3%) evaluated the safety/efficacy profile of these

EAPCI LAA Closure survey

devices negatively (“less effective - compared to OAC - and with
higher periprocedural events rate”).

Along the same lines, a large proportion of participants (86%)
considered the scientific evidence for LAAC to be at least “aver-
age”, of whom 46% considered it “Good”. Although two ran-
domised trials have confirmed the safety and efficacy of the
WATCHMAN device”!’, only observational data exist for the
Amulet device at present. While many respondents expressed
uncertainty regarding the comparative effectiveness of Amulet
versus WATCHMAN, one in three believed that the data support-
ing the use of WATCHMAN may be safely applied to the Amulet
device.

The surveyed community expressed concerns regarding the
occurrence of periprocedural complications (40% of respondents).
The cost of the device was also raised as a potential limitation to
wider use of this treatment modality, particularly outside European
countries, with four out of ten in this group underlining this issue.

Finally, the community appeared uncertain regarding the need
for a short course of OAC after LAAC.

It may be considered surprising that the large majority of
respondents believed the availability of NOAC not to be a restric-
tion to the future growth of LAAC procedures, despite estab-
lished evidence on the improved safety/efficacy profile of NOAC
compared to VKA. Likewise, Amulet utilisation was found to be
high, in particular in Europe, where it was the most used device,
although Amulet itself has not yet been validated in randomised
clinical trials. Conversely, the concerns of physicians on peripro-

cedural complications were expected.

Limitations

This survey has important limitations, which should be carefully
weighed when interpreting the results. First, only a small percent-
age of invited practitioners took part in it. Therefore, the results
are not necessarily representative of the opinion of the broader
community. However, a low participation rate is a common limita-
tion of surveys in general, in particular when the population tar-
geted is that of professionals at an advanced career stage. Second,
there is probably a selection bias towards respondents positively
predisposed to the use of LAAC devices. Third, the respondents
from European countries were more often first operators than
those from non-European countries. Thus, the two sets of partici-
pants were somewhat different.

Conclusions

Despite concerns regarding the potential for periprocedural com-
plications and increased device cost, the surveyed interventional
cardiology community was predominantly in favour of LAAC as
an effective and safer alternative to OAC for stroke prevention in
patients with atrial fibrillation at high bleeding risk, regardless of
a prior bleeding history. There was no consensus as to whether
a short course of OAC is necessary after LAAC implantation nor
regarding the comparative effectiveness of the two currently most
used LAA occluders in practice.
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Impact on daily practice

The balance between bleeding and ischaemic risk, especially in
an aged and frail population, remains an unmet clinical need.
Ischaemic stroke is a serious and disabling disease and it has a
major impact on survival as well as on public health and costs.
Similarly, bleeding events have a negative prognostic impact on
mortality, morbidity and quality of life. LAAC has emerged as a
viable and potentially growing treatment option in patients with
atrial fibrillation at high bleeding risk. The need for risk miti-
gation processes regarding procedural complications and costs
were the most frequently raised concerns. Lack of randomised
data in support of the Amulet device or lack of comparative
effectiveness data versus NOAC does not seem to undermine
the value of LAAC in practice in the opinion of the respondents.

Acknowledgements

The authors would like to express their gratitude to the staff of
Europa Organisation/EuroPCR for the support given during the
survey development.

Conflict of interest statement

R. Colleran reports support from the Irish Board for Training in
Cardiovascular Medicine sponsored by Merck Sharp & Dohme
(MSD). R. Byrne reports receiving institutional research grants
from Boston Scientific and HeartFlow and lecture fees from
B. Braun Melsungen AG, Biotronik and Boston Scientific. The
other authors have no conflicts of interest to declare.

References

1. Wolf PA, Abbott RD, Kannel WB. Atrial fibrillation as an independ-
ent risk factor for stroke: the Framingham Study. Stroke. 1991;22:983-8.

2. ACTIVE Writing Group of the ACTIVE Investigators, Connolly S,
Pogue J, Hart R, Pfeffer M, Hohnloser S, Chrolavicius S, Pfeffer M,
Hohnloser S, Yusuf S. Clopidogrel plus aspirin versus oral anticoagula-
tion for atrial fibrillation in the Atrial fibrillation Clopidogrel Trial with
Irbesartan for prevention of Vascular Events (ACTIVE W): a randomised
controlled trial. Lancet. 2006;367:1903-12.

3. Connolly SJ, Ezekowitz MD, Yusuf S, Eikelboom J, Oldgren J,
Parekh A, Pogue J, Reilly PA, Themeles E, Varrone J, Wang S, Alings M,
Xavier D, Zhu J, Diaz R, Lewis BS, Darius H, Diener HC, Joyner CD,
Wallentin L; RE-LY Steering Committee and Investigators. Dabigatran
versus warfarin in patients with atrial fibrillation. N Engl J Med.
2009;361:1139-51.

4. Patel MR, Mahaffey KW, Garg J, Pan G, Singer DE, Hacke W,
Breithardt G, Halperin JL, Hankey GJ, Piccini JP, Becker RC, Nessel CC,
Paolini JF, Berkowitz SD, Fox KA, Califf RM; ROCKET AF
Investigators. Rivaroxaban versus warfarin in nonvalvular atrial fibrilla-
tion. N Engl J Med. 2011;365:883-91.

5. Connolly SJ, Eikelboom J, Joyner C, Diener HC, Hart R,
Golitsyn S, Flaker G, Avezum A, Hohnloser SH, Diaz R, Talajic M,
Zhu J, Pais P, Budaj A, Parkhomenko A, Jansky P, Commerford P,
Tan RS, Sim KH, Lewis BS, Van Mieghem W, Lip GY, Kim JH,

Lanas-Zanetti F, Gonzalez-Hermosillo A, Dans AL, Munawar M,
O’Donnell M, Lawrence J, Lewis G, Afzal R, Yusuf S; AVERROES
Steering Committee and Investigators. Apixaban in patients with atrial
fibrillation. N Engl J Med. 2011;364:806-17.

6. Mugge A, Kuhn H, Nikutta P, Grote J, Lopez JA, Daniel WG.
Assessment of left atrial appendage function by biplane transesophageal
echocardiography in patients with nonrheumatic atrial fibrillation: identi-
fication of a subgroup of patients at increased embolic risk. J 4m Coll
Cardiol. 1994;23:599-607.

7. Romero J, Husain SA, Kelesidis I, Sanz J, Medina HM, Garcia MJ.
Detection of left atrial appendage thrombus by cardiac computed tomo-
graphy in patients with atrial fibrillation: a meta-analysis. Circ Cardiovasc
Imaging. 2013;6:185-94.

8. Camm AJ, Lip GY, De Caterina R, Savelieva I, Atar D,
Hohnloser SH, Hindricks G, Kirchhof P; ESC Committee for Practice
Guidelines (CPG). 2012 focused update of the ESC Guidelines for the
management of atrial fibrillation: an update of the 2010 ESC Guidelines
for the management of atrial fibrillation. Developed with the special con-
tribution of the European Heart Rhythm Association. Eur Heart J.
2012;33:2719-47.

9. Holmes DR, Reddy VY, Turi ZG, Doshi SK, Sievert H,
Buchbinder M, Mullin CM, Sick P; PROTECT AF Investigators.
Percutaneous closure of the left atrial appendage versus warfarin therapy
for prevention of stroke in patients with atrial fibrillation: a randomised
non-inferiority trial. Lancet. 2009;374:534-42.

10. Holmes DR Jr, Kar S, Price MJ, Whisenant B, Sievert H, Doshi SK,
Huber K, Reddy VY. Prospective randomized evaluation of the Watch-
man Left Atrial Appendage Closure device in patients with atrial fibrilla-
tion versus long-term warfarin therapy: the PREVAIL trial. J Am Coll
Cardiol. 2014;64:1-12.

11. Waksman R, Pendyala LK. Overview of the Food and Drug Admin-
istration circulatory system devices panel meetings on WATCHMAN left
atrial appendage closure therapy. Am J Cardiol. 2015;115:378-84.

12. Freixa X, Abualsaud A, Chan J, Nosair M, Tzikas A, Garceau P,
Basmadjian A, Ibrahim R. Left atrial appendage occlusion: initial experi-
ence with the Amplatzer™ Amulet™. Int J Cardiol. 2014;174:492-6.

13. Gloekler S, Shakir S, Doblies J, Khattab AA, Praz F, Guerios E,
Koermendy D, Stortecky S, Pilgrim T, Buellesfeld L, Wenaweser P,
Windecker S, Moschovitis A, Jaguszewski M, Landmesser U,
Nietlispach F, Meier B. Early results of first versus second generation
Amplatzer occluders for left atrial appendage closure in patients with
atrial fibrillation. Clin Res Cardiol. 2015;104:656-65.

14. Abualsaud A, Freixa X, Tzikas A, Chan J, Garceau P, Basmadjian A,
Ibrahim R. Side-by-Side Comparison of LAA Occlusion Performance
With the Amplatzer Cardiac Plug and Amplatzer Amulet. J Invasive
Cardiol. 2016;28:34-8.

Supplementary data

Online Table 1. Survey results.

Online Table 2. List of respondents.

Online Figure 1. Region of work.

Online Figure 2. Country of work.

Online Figure 3. Question 1 stratified by professional figure.



Supplementary data

Online Table 1. List of respondents.

EAPCI LAA Closure survey

Name Institution Country Name Institution Country
Abelson M. Vergelegen Medi Clinic, Somerset West | South Africa Block M. Klinik Augustinum Miinchen Germany
Abushokka R. National Heart Institute Egypt Boersma L.V. St. Antonius Hospital Nieuwegein The Netherlands
Acevedo P. Instituto Cardiologia Corrientes Argentina Bolao I.G. University of Navarra Spain
Acquaviva T. U.0. Cardiochirurgia Policlinico, Bari [taly Boldt L.H. Charite — Universitatsmedizin, Berlin | Germany
Adamo M. Catheterization Laboratory, Spedali [taly Bonnet J.L. Department of Interventional France

Civili, Brescia Cardiology, University Hospital Timone,
Agarwal S. KMC Manipal India Mallrsellles ;
Akesbi A CHU Bichat France BunS.S. Princess Grace Hospital, Monaco Monéco
Akin I. University Hospital Mannheim Germany BUySS.Cf.]aEFt L ASZ'Aalst ; EelRill
Alarbash M. Madinah Cardiac Centre Saudi Arabia Calenici £ Institute of Cardiology Moldova
lle G. Hospital P M i i
Albiero . Istituto Clinico San Rocco - Ome (BS) | Italy Calle @ ospital Puerta del Mar (Cadiz) Spain
C te Teles R. | Hospital de Santa Cruz, CHLO Portugal
Aldoori J. Sulymaniah Heart Centre Iraq CHLEIE o) SHLEESIE e L
— — Caprotta F. Hospital Santa Clara de Asis Argentina
Alkinani T. Nassiriya Heart Center Iraq
- — — Caramori P. Hospital Sao Lucas, PUCRS Brazil
Alli 0. University of Alabama, Birmingham USA - -
N . ; Carsten W.I. Dept. of Cardiology, Evangelical Hosp. | Germany
Ando G. University of Messina ltaly Bielefeld
Andrada B. Monza Hospital Romania Cavalcante R. Heart Institute (InCor), University of Sao| Brazil
Angel J. Centro Cardiovascular Sant Jordi, Spain Paulo Medical School
Barcelona Cavazza C. S.S. Antonio e Biagio Italy
Antoniucci D. Gardiology Department, Careggi Italy Chamié F. Hospital Federal Dos Servidores Do Brazil
Hospital, Florence Estado
Arafa S.E.0. Heart Hospital, Hamad Medical Qatar Chan J.LK. Queen Elizabeth Hospital Hong Kong
Corporation
— —— Chang C. Chang Gung Memorial Hospital, Linkou | Taiwan
Arnous S. University Hospital, Limerick Ireland
- - - Charaf A. - Greece
Arroyo C.C. Instituto de Terapia Endovascular de Mexico -
Mexico Chaudhry N. Aga Khan Hospital, Mombasa Kenya
Ashikaga T. Tokyo Medical and Dental University | Japan Chauhan H.K.C. mt-l?f Cardiology, Fortis Hospital | India
ohali
Atef S. TMGH/cardiac center Yemen - - - — -
Chen M. West China Hospital, Sichuan University| China
Attar N. Scunthorpe General Hospital United Kingdom - -
Choo W.S. KPJ Seremban Hospital Malaysia
Aubry P. Bichat Hospital France - - -
Nala U Cohie Gl 0 | ohi Choon Chern A.K. National Heart Institute (IJN) Malaysia
i (SRR GG e Chudinov G. Rostov State Medical University Russian Federation
Bailey S.R. UTHSCSA USA - — -
4 Chutani S. Mount Sinai BL Hospital Center, New USA
Bakhshaliyev N. Central Customs Hospital Azerbaijan York, NY
Balbay Y. TYIH Turkey Clemente A. G. Monasterio Foundation Italy
Ballarino M.A. Hospital Privado Universitario de Argentina Congnam P. Hue Medical University Hospital Vietnam
: LUCE - Correa Bastidas R.C.| Centro Médico de Caracas Venezuela
Barjerjee k 7 . ; Ind'_a Crean P. St James’s Hospital, Dublin Ireland
2l AR G Lo Cresti A. Department of Cardiology, Misericordia | Italy
Barrera E. Hospital de Clinicas Buenos Aires Argentina Hospital, Grosseto
Beckmann J. CardioVascular Institute, North USA Crowley J. University Hospital Galway Ireland
SoloratoledicaliConto Dallan L. InCor - HCFMUSP Brazil
Bergmann M.W. Cardiologicum, Hamburg Germany Damonte A. Instituto Cardiovascular de Rosario Argentina
Berti S. Heart Hospital Fondazione G. il Daneault B. CIUSS Estrie CHUS Canada
Monasterio
Bett N. Prince Charles Hospital Australia Lol RIgShOSpITM-EtA . A Dl
Bhat S. Narayana Multispeciality Hospital, India Jolesl Bgidlglg\%i)fsgms;;ﬂélcardlovascular il
Whitefield, Bangalore — —
Bimlendu K. BNH Jamshedpur India De 0lI|ve|ra E.l Hospital Santé Mana,l L'lsbon ' Portu'gal |
Binder RK Uitastsy e B Lt Switzerland Demin V. Orenburg Regional Clinical Hospital Russian Federation
Hospital Zurich Depukat R. University Hospital Krakow Poland

m
=
=
=
=
=
(1]
-
<
(1]
=
=
o
=
N
o
=
(@]
—
N




m
=
=
=
=
-
(1]
=
<
(1]
=
=
o
=
N
o
=
(&)
—
N

Online Table 1. List of respondents. (cont’d)

Name Institution Country Name Institution Country
Dhar G. Sparrow Health Care USA Guerios E. Hospital Pilar - Curitiba Brazil
Dhirender S. Medanta Hospital India Gunalingam B. St Vincents Hospital, Sydney Australia
Dolgov S. Orenburg Regional Clinical Hospital Russian Federation Gurbanna B. Tripoli Medical Centre Libya
Domaradzki W. American Heart of Poland Poland Haager PK. Department of Cardiology, Switzerland
Drewla P. Medical University of Gdansk Poland oIl Sl
Drieghe B. University Hospital Gent Belgium Hagikura A. Fukuyama Cardiovascular Hospital Japan
Ebelt H. Catholic Hospital, Erfurt Germany AL 42108 (I (e A
Eftychiou C. Cardiology Department of Nicosia Cyprus T LS il il il
General Hospital Heggunje P.S. Columbia Asia Hospital Yeshwanthpur | India
El Garhy M. Zentralklinik Bad Berka Germany Hellig F. Sunninghill Hospital South Africa
El Meguid K.R.A. Benisuef University Hospital Egypt Herrera G.M. Unidad de Hemodinamia, Hospital Venezuela
El-Salam Ibn Al-Bittar Center for Cardiac Surgery | Iraq aieasllaiacls
Al-Ethawi A. Heshmat H. Kasr Al-Ainy Hospital, Assalam Egypt
Elias A 401 GMHA — International Hospital
Elizaga J. Gregorio Marafién Hospital Spain Heyrich G. St Mary Medical Center, Langhorne, PA | USA
Eungyu L. Naeun Hospital South Korea Holy E.W. Heart Center Segeberger Kliniken Germany
Fedele L. Ospedale Civile di Legnano Italy Hornung M. CardioVascular Center, Frankfurt Germany
Fernandez G.B. CHUVI- Hospital Alvaro Cunqueiro Spain Hossain A.S. ﬁsgdii?acfentre, Bahrain Defence Force | Bahrain
Fernandez G.B. Cpmplejo Hospitalario Universitario de | Spain Hsueh s. Kaossiung e B e Taiwan
Vigo Hospital
Ferreira P.C. Eiasrt])toanMaria University Hospital, CHLN, | Portugal Htun Y. No. 1 Military Hospital, Meik-fti-lar e
Festari I.P. Universitas Baiturrahmah Indonesia Ibarra M. Hospital Zambrano Hellion Mexico
Fischetti D. Ospedale V. Fazzi, Lecce Italy flic 1. g:silngirc:éeHospital Center Zemun, Serbia
Foley D.P. Beaumont University Hospital, Dublin | Ireland Iiguez oS Al AlearolCung uei e o) Shan
Fontes-Carvalho R ﬁ(?;?):?iﬁglr, g:ipaartment, Centro Portugal lorga V. Emergency County Hospital Ploiesti Romania
Frambach P. INCC Luxembourg Jahangir M. Bﬁlpaaurtgil:er‘l}];)f Cardiology, Hospital Malaysia
Fr?ix?a X. Hos.pital Clinic of BarceIoTla Spain . Jasmina KT Kbe B Kosa Serbia
Fridrich V. g?;ég:glslrg;i?st;s; Cardiovascular Slovalia Jensen U. South General Hospital, Stockholm Sweden
Fuks V. Hospital Federal dos Servidores do Brazil Juan Q.G. TEC Salud Mexico
Estado Jubeh R. Shaare Zedek Medical Center Israel
Funes R. Instituto Nacional del Torax Honduras Kannaiyan A. Frontier Lifeline Hospital Chennai India
Gama V. Gaia Hospital Portugal Karaly Y.M. Dubai Hospital United Arab
Garot P, Institut Cardiovasculaire Paris Sud, France Emirates
Massy Karen A. Republican Medical Center of NKR Armenia
Gaspardone A. U.0.C. di Cardiologia Ospedale S. Italy Kawarada 0. National Cerebral and Cardiovascular | Japan
Eugenio Rome Center
Gerke R. Bethesda KH Wuppertal Germany Ketteler T. HELIOS Klinikum Aue Germany
Ghione M. Ospedale San Paolo, Savona Italy Khanna A. Max Hospital, Vaishali, Ghaziabad India
Gholoobi A. Mashhad University of Medical Sciences | Iran Kharlamov A.N. De Haar Research Foundation, The Netherlands
Ghonim A. McC Egypt Rotterdam
Giacchi G. Hospital Clinic, Barcelona Spain Kim J. Asan Medical Center South Korea
Giunio L. University Hospital Split Croatia Kim J.S. Yonsei University South Korea
Gloekler S. Bern University Hospital Switzerland Kiviniemi T. Turku University Hospital Finland
Goktekin 0. Bezmialem Vakif University Hospital | Turkey Kleanthous = Cyprus
Goldberg S.L. Kalispell Regional Medical Center | USA Papaxenopoulou H.
Gomez Jaume A. Hospital Univ Son Espases Spain Kluck 8. Lehigh Valley Health Network USA
Gomez-Anaya LA Centro Medico Nacional 20 de Mexico Kofflard M.J.M. Albert Schweitzer Hospital The Netherlands
Noviembre, I.S.S.S.TE. Kényi A. Heart Institute, University of Pécs Hungary
Gori T. University Medical Center Mainz Germany Kose N. Mugla Yucelen Hospital Turkey
Greco F. A0 SS Annunziata Cosenza [taly Koskinas K.C. Bern University Hospital Switzerland




Online Table 1. List of respondents. (cont’d)

EAPCI LAA Closure survey

Name Institution Country Name Institution Country
Kounis N.G. Western Greece Highest Institute of Greece Mezzapelle G. Giovanni Paolo Il Hospital, Sciacca Italy
Sl Gt sl Milei J. Instituto de Investigaciones Argentina
Kovarnik T. Charles University Hospital, Prague Czech Republic Cardiolégicas, University of Buenos Aires
Kubica J. Dept. of Cardiology, CM Nicolaus Poland Minden H.H. Oberhavel Kliniken Hennigsdorf Germany
BOC BRIV T Mironova 0. Russian Cardiology Research and Russian Federation

Kumar Chaurasia A. | Hungarian Institute of Cardiology Hungary Production Complex
Kumar Das R. NICVD Bangladesh Mohammadzadeh F. | Lavasani Hospital Tehran Iran
Lalaguna LM.A. HUP La Fe de Valencia Spain Morice M.C. Generale de Sante Hopital Prive Jacques| France
Lange M. Heart Center Osnabrueck-Bad Germany Cartier, Massy
Rothenfelde, Marienhospital Osnabrueck Moya Loor L. INCORP Salud Argentina
Lanzer P. Health Care Center Bitterfeld-Wolfen Germany Mrabet K. NMC Specialty Hospital, Dubai United Arab
Lawand S. Dallah Hospital Saudi Arabia . Emirates
Lazzari M.E.A. Emodinamica Diagnostica E Italy Ll DR Sn 1LED LD
Interventistica, Ospedale S. Luca, Lucca Musa Y. National Cardiothoracic Centre, Sudan
Legrand V. CHU de Liege Belgium LT
Nabais S. li NHS F ion T ited Ki
Leiva-Pons J.L. Hospital Central “Dr. Ignacio Morones | Mexico abais S Salisbury NHS Foundation Trust United Kingdom
Prieto”, San Luis Potosi Nagesh H.E. Manipal Hospital, Bengaluru India
Lempereur M. University Hospital Liege, Liege Belgium Nakao F. Yamaguchi Grand Medical Center Japan
Leoncini M. Sanremo Cath Lab - Cardiology Unit Italy Narayanan S. Little Flower Hospital & Research India
Institute
Lesiak M. Ist Department of Cardiology, University | Poland - - - -
Hospital, Poznan Natarajan R. Kims, Trivandrum, Kerala India
Lim H.E. Korea University Guro Hospital South Korea Naung Tun H. MBBS Myanmar
Lopez-Cuellar J. American British Cowdray Hospital, Mexico Nguyen Q.N. Vietnam National Heart Institute Vietnam
Mexico City Nicosia A. Cardiology - ASP 7 - Ragusa Italy
Lubis HA.P. Cardiology and Vascular Medicine of Indonesia Nikas D. loannina University Hospital Greece
North Sumatera University — -
Nikitpoulos A. Interbalkan Medical Center, Greece
Luha 0. Universitatsklinikum Graz Austria Thessaloniki
Luna E. ISSSTE Mexico Nofrerias E.F. H. Universitari Germans Trias i Pujol | Spain
Lurina A. Pauls Stradins Clinical University Latvia Nora A. University Mustapha Hospital Algeria
Hospital
i Northridge D.B. Royal Infirmary of Edinburgh United Kingdom
Magdy A. National Heart Institute, Cairo Egypt . . S .
gqy ! e gy-p Ochoa V. Instituto Nacional de Cardiologia Mexico
Mahesh N.K. BHDC India Ignacio Chavez, Mexico City
Maisuradze D. Aversi Clinic, Thilisi Georgia QOels M. Sana Klinikum Remscheid Germany
Malik A. BLK Hospital Delhi India Oepangat E. Siloam Hospitals Lippo Village, Indonesia
Malviya A. North Eastern Indira Gandhi Regional | India Tangerang
Ins_titute of Health & Medical Science, Oktay Ergene A. Dokuz Eylul University lzmir Turkey
Sl Oreglia J.A. Sacco Hospital, Milan Italy
Malynovshy Y. MIRMCCVD ZRG Ukraine Ottervanger J.P. Isala, Zwolle The Netherlands
Mansur M. Ibn Sina Specialized Hospital Bangladesh Paiva L. Coimbra University Hospital Centre Portugal
Marchetti G. Hospital Ferreyra, Necochiza Argentina Palazuelos J. Hospital Universitario Central de la Spain
Marin F. Hospital Universitario Virgen de la Spain Defensa Gomez Ulla
Arrixaca, Murcia Panduranga P. National Heart Center, Oman Pakistan
Marques J.S. ggilIJan—rla-lospltals da Universidade de | Portugal Panico C. Wifio Cliiien Miaites Italy
- . Pantaleo P. ICLAS - GVM Care and Research, ltaly
Materne P. Liege CHU Belgium Rapallo (GE)
Matsis PP. Wellington Hospital New Zealand Pavlovic N. University Hospital Centre “Sestre Croatia
Mattesini A. Cardiology unit, Moriggia-Pelascini Italy Milosrdnice”, Zagreb
Hospital, Gravedona (CO) Pedra C.A.C. Instituto Dante Pazzanese de Brazil
Mazen S.A. Speciality Hospital Jordan Cardiologia
Meerkin D. Shaare Zedek Medical Center, Israel Peruga J.Z. Invasive Cardiology Department Chair | Poland
Jerusalem and Department of Cardiology Medical
- - . - - University in +6dz Bieganski Hospital
Meier B. Cardiology, University Hospital of Bern | Switzerland
- X - . Pescoller F. Ospedale Regionale San Maurizio Italy
Meucci F. Azienda Ospedaliero Universitaria ltaly —_— ;
Careggi Firenze Pillai N. Medical Center of Plano USA

m
=
=
=
=
=
(1]
-
<
(1]
=
=
o
=
N
o
=
(@]
—
N




m
=
=
=
=
-
(1]
=
<
(1]
=
=
o
=
N
o
=
(&)
—
N

Online Table 1. List of respondents. (cont’d)

Name Institution Country Name Institution Country
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Q1. Do you have experience in percutaneous left atrial Q7. In your opinion, percutaneous LAAC compared to OAC is:
appendage closure (LAAC)? Answered: 636 Response
5 ! Percentage
Answered: 724, B - Response Skipped: 88 count
Skipped: O count Less effective in preventing stroke but 19.50% 124
Yes, as first operator (>20 procedures) 15.19% 110 safer due to bleeding reduction
Yes, as first operator (>10 procedures but 5.39% 39 As effective as OAC in preventing stroke 59.43% 378
less than 20) and safer due to bleeding reduction
Yes, as first operator (<10 procedures) 11.19% 81 As effective as OAC in preVenting stroke 16.82% 107
- but with high periprocedural events rate
No, although LAAC is performed by other 27.76% 201 — - o
operators in my centre Less effective in preventing stroke and 4.25% 27
with high periprocedural events rate
Not at all 40.47% 293 . .
. . Q8. What worries you more about left atrial appendage closure
Q2. Which LAA occluder device do you or does your centre have devices?
experience with? A N R
nswered: , esponse
Answered: 422, Percentage Response Skipped: 99 Percentage| i
Skipped: 302 count - —
Periprocedural complications 40.32% 252
WATCHMAN 30.33% 128 — — -
Late complications (endocarditis, device 16.96% 106
AMPLATZER Amulet 34.36% 145 embolisation...)
Both 31.52% 133 Limited efficacy in preventing stroke 10.56% 66
Other (open text box) 3.79% 16 Cost 28.80% 180
Q3. Based on your personal experience, do you think that the Other (please clarify) 3.36% 21

safety/efficacy profile of LAA occluders may differ in practice?

Q9. Do you think a short course of oral anticoagulants is needed

Answered: 693, Response early on after LAAC?
Skipped: 31 Fofsikpe count y

- - - Answered: 625, P Response
Yes, | think WATCHMAN is superior 18.33% 127 Skipped 99 ercentage| ot
Yes, | think AMPLATZER Amulet is 15.30% 106 Yes, to ensure proper endothelialisation of | 55.36% 346
superior the implanted device
No, | think there is substantial equipoise 27.27% 189 Only after WATCHMAN device in keeping 11.04% 69
I do not know 39.11% 271 with evidence
4. Do you think that the evidence supporting LAAC is: No, it is not needed 17.44% 109
Answered: 660, Percentage Response It may pe _needed in cases where LAA 16.16% 101
Skipped: 64 g count closure is incomplete
Good 46.21% 305 Q10. Please select the professional figure, which describes you
Average 40.15% | 265 il

Answered: 604, Response

Scarce 11.82% 78 Skipped: 120 Percentage| ™ ount
Other (open text box) 1.82% 12 Interventional cardiologist with more than 49.01% 296
Q5. LAAC has heen so far compared to vitamin K antagonists. Do 10 years of experience
you think that the availability of novel oral anticoagulants Interventional cardiologist with more than 16.89% 102
(NOACSs) should further restrict LAAC? 5 years of experience
Answered: 660, P " Response Interventional cardiologist with less than 13.91% 84
Skipped: 88 ercentage | count 5 years of experience
Yes, NOACs have been shown to be safer 33.18% 219 Non-interventional cardiologist 8.44% 51
than VKAs and as such reduce the need ; R F . o
for LAAC Cardiologist in training 4.64% 28
No, availability of NOACs should not 66.82% 441 GHEE UollZE5 o
affect the indications to LAACs

Q6. Do you think that LAAC should be restricted only to patients

with previous serious or life-threatening bleeding?

Answered: 636, Response
Skipped: 88 Percentage count
Yes, LAAC should only be performed in 35.06% 223
patients with previous bleeding who

remain at risk for recurrences afterwards

No, this procedure is reasonable also in 59.75% 380

patients at relatively higher bleeding risk
despite the absence of a previous
clinically meaningful bleeding event

| don’t know/have no opinion 5.19% 33
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Online Figure 1. Region of work.
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Online Figure 2. Country of work.
120 ) . . ) .

M Interventional cardiologist with more than 10 years of experience

I Interventional cardiologist with more than 5 years of experience 104

M Interventional cardiologist with less than 5 years of experience

100 Non-interventional cardiologist
M Cardiologist in training
1 Others
804
70
60
404
20
0
Yes, as first operator Yes, as first operator Yes, as first operator No, although LAAC Not at all
(=20 procedures) (>10 procedures but <20) (<10 procedures) is performed by other operators
in my centre

Online Figure 3. Question 1 stratified by professional figure.
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