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Abstract

:

Background: Optimal antithrombotic therapy after left atrial appendage (LAA) occlusion is still not clear. The aim of this study was to investigate the role of different antithrombotic regimens after the procedure. Methods and Results: We retrospectively analyzed data of 260 patients who underwent LAA occlusion and divided them into four groups according to therapy at discharge: dual antiplatelet therapy (group A, 71.5%); oral anticoagulants (group B, 19%); “minimal” antithrombotic therapy (single antiplatelet agent or without any antithrombotic therapy; group C, 4.5%) and other therapeutic regimens (such as a combination of antiplatelets and anticoagulants; group D, 4.5%). We analyzed baseline characteristics, procedural data, and clinical and transesophageal follow-up for each group. The incidence of adverse events was low in the whole population and had a similar distribution among groups. The majority of bleeding events was registered during the first 3 months after the procedure (34 out of 46, 70%). Ischemic events (2%), as well as silent left atrial thrombosis, were rare and not significantly higher in the population discharged with “minimal” antithrombotic therapy. Conclusion: Our experience seems to suggest that LAA occlusion was associated with a low incidence of adverse events, regardless of antithrombotic therapy. A “minimal” drug regimen may be feasible without losing efficacy on embolic prevention for patients with high bleeding risk.
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1. Introduction


Atrial fibrillation (AF) is a common, age-related arrhythmia, with 1.5–2% prevalence in the general population. It is associated to a fivefold increased risk of embolic strokes, which usually determine significant morbidity and mortality [1,2].



Oral anticoagulation (OAC), both with vitamin K antagonist (VKA) and with new oral anticoagulant (NOACs), significantly decreases the risk of stroke [3,4,5,6], while increasing the incidence of bleeding events. Percutaneous left atrial appendage (LAA) occlusion has emerged as an alternative to anticoagulant therapy in patients with high bleeding risk [7,8,9], leading to an increased marketing of many devices in Europe in the last five years [10,11,12].



However, the optimal medical therapy after LAA occlusion is still an unresolved issue and varies by type of LAA occluder. Usually, some type of intensive antithrombotic therapy is prescribed for a period of at least 1–3 months and until device endothelialization, followed by a de-escalation strategy, which consists of single antiplatelet therapy in the majority of cases. This strategy is based on the results of previous large randomized clinical trials that enrolled patients without any contraindication to oral anticoagulation, or on the experience with other percutaneously implanted devices as interatrial septum occluders. As the “real world” population undergoing LAA occlusion is highly heterogeneous and characterized by variable bleeding risk, this standard approach is not consistently applied and patients are discharged with different therapeutic regimens according to clinician choice.



The aim of this study is to investigate the role of antithrombotic therapy after LAA occlusion in a high-volume center, with particular interest in the incidence of ischemic and hemorrhagic complications during the first three months after discharge.




2. Methods


According to Hospital Internal Ethics Committee policy, we retrospectively collected data of consecutive patients who underwent LAA occlusion between August 2010 and October 2016 in a single high-volume center in Milan, Italy. All participants had previously provided informed consent for future data collection and analysis. Patients with valvular AF, mechanical heart valves, different absolute indications to OAC (e.g., pulmonary embolism), need of concomitant procedures (e.g., percutaneous mitral valve repair or transcatheter aortic valve replacement) and active oncologic disease were excluded from the analysis.



The procedure was performed according to national and international recommendations, as well as the center’s standard operating protocol. The decision to perform LAA occlusion was left to the attending physician. At admission, the patient’s detailed history including risk scores for bleeding and thromboembolism (e.g., CHA2DS2-VASc and HAS-BLED) were evaluated. At baseline, transesophageal echocardiography (TEE) was performed in all patients to exclude a LAA thrombus and to evaluate the feasibility of the procedure. Baseline computed tomography (CT) scan was considered optional.



LAA occlusion was performed under general anesthesia and continuous monitoring with TEE and fluoroscopy, with systemic heparinization targeting an activated coagulation time over 250 s. The type of device was selected at the operators’ discretion and market availability. Utilized devices included the Watchman and second-generation Watchman FLX (Boston Scientific, Natick, Massachusetts, USA), and Amplatzer Cardiac Plug (ACP) and the newer Amulet device (Abbott—SJM, Santa Clara, California, USA). Before discharge, chest X-ray, and transthoracic echocardiography were performed to exclude acute complications.



Post-discharge antithrombotic therapy was tailored on the basis of the individual thromboembolic and bleeding risk. The following four principles were adhered:




	(1).

	
Standard strategy was dual antiplatelet therapy (DAPT) including acetylsalicylic acid (ASS) 81-300 mg daily and clopidogrel 75 mg daily, without the administration of a loading dose. After three months, step down to single antiplatelet therapy (SAPT; usually ASS 81-300 mg daily) was recommended if follow up TEE showed absence of major leaks or device-related thrombosis. In this analysis, all patients on DAPT at discharge were summarized into group A.




	(2).

	
In case of higher embolic than hemorrhagic risk (such as repeated ischemic events) and the absence of contraindications to OAC therapy, the preferred strategy was oral anticoagulation with VKA or NOACs at discharge, followed by de-escalation therapy (to DAPT or SAPT) after 3 months. Those patients were stratified into group B.




	(3).

	
In case of prohibitive hemorrhagic risk (such as recent major bleeding), patients were discharged on SAPT or without any antithrombotic medication (group C)




	(4).

	
A minor number of patients with an indication for both anticoagulant and antiplatelet therapy (mainly those with concomitantly treated coronary artery disease), was discharged on triple antithrombotic therapy (including OAC, ASS, and clopidogrel) or on the combination of OAC and clopidogrel. Patients with combination of OAC with ASS, clopidogrel or both were summarized into group D.









All patients were clinically evaluated after 3 months, by telephone contact or preferably by clinical visit at our center. Transesophageal echocardiography was performed during the same outpatient visit, in absence of contraindications.



Procedural success was defined as successful delivery and immediate evidence of correct position of the device and complete exclusion of LAA, as assessed by intra-procedural imaging. According to indications from Valve Academy Research Consortium (VARC), adverse events both on short and on long-term follow-up (FU) were evaluated [13].



Primary endpoint was a composite of all-cause mortality, ischemic stroke, transient ischemic attack (TIA), intracranial bleeding, major bleeding, minor bleeding, or asymptomatic device thrombosis at transesophageal FU.



Secondary endpoints were all-cause mortality and cardiovascular mortality, ischemic and hemorrhagic stroke, transient ischemic attack, major bleedings (overt bleeding associated with a drop in the hemoglobin level of at least 3.0 g/dl or requiring transfusion) and minor bleedings (any bleeding that does not qualify as life-threatening, disabling or major). TEE-guided secondary endpoints at three months were evidence of peri-device leaks (defined as flow diameter ≥ 3 mm) or thrombosis (on the device and in the left atrium).



Statistical analysis was performed with SPSS 21.0 software (SPSS Inc., Chicago, Illinois). Continuous variables are expressed as mean (and SD) and were tested with the one-way ANOVA and Kruskal–Wallis tests if normally or non-normally distributed respectively. Categorical variables are expressed as absolute numbers (and percentages) and were tested with the chi-square test or Fisher’s exact test. A two-sided p value < 0.05 was considered statistically significant.



Time to event analysis was performed using Kaplan–Meier estimates with log-rank test used for comparisons among groups.




3. Results


We retrospectively analyzed data of 300 consecutive patients who underwent LAA closure. The final analyzed database consisted of 260 patients, since 40 patients met exclusion criteria (Table S1).



Out of all patients, 71.5% (n = 186) received dual antiplatelet therapy (Group A), 19.0% (n = 50) were on OAC treatment (Group B), and 4.5% (n = 12) on a “minimal” antithrombotic therapy (Group C). Remaining patients (4.5%, n = 12) were discharged on different therapeutic regimens (Group D; one patient with “triple” therapy, remaining with one antiplatelet plus one anticoagulant agent).



Baseline characteristics are reported in Table 1; mean age of the overall population was 73 ± 9 years, 67% were men with no significant differences between groups.



The overall population had both high thrombotic and hemorrhagic risk (mean CHA2DS2-VASc 3.8 ± 1.7, mean HAS-BLED 3.6 ± 1.4); patients discharged on “minimal” antithrombotic therapy had an even worse risk profile (as expressed by even higher ischemic and hemorrhagic risk scores). Moreover, left-ventricular ejection fraction was lowest in group B and coronary artery disease was most prevalent in group D.



Indications to LAA occlusion are reported in Figure 1a: they range from previous bleedings (mainly gastrointestinal bleedings or intracranial hemorrhage) to failure of anticoagulant therapy (ischemic stroke or demonstrated LAA thrombus despite OAC) to patient preference. While there was no significant association between indication categories and groups, we observed a trend towards preferred administration of DAPT in patients with a history of major bleeding or with labile INR. Interestingly, some patients were treated with LAA occlusion in order to avoid co-administration of double antiplatelet therapy and anticoagulant therapy.



Procedural data are reported in Table 2. A total of 82 patients (32%) were implanted with a Watchman device, 5 (2%) with a Watchman FLX, 55 (21%) an Amplatzer Cardiac Plug, and 118 (45%) an Amplatzer Amulet. Technical success was reached in all patients (100%). In 11 procedures, the device was repositioned and in 5 cases device size was changed during the procedure.



Clinical follow up was available for 253 patients (97.3%) with a median of 420 days (IQR 250-704). Transesophageal evaluation at 3 months (performed after 74 days, IQR 50-107) was available in 74.6% of cases. As shown in Figure 1b, therapy was then modified in over 70% of patients, usually with a de-escalation strategy.



Table 3 and Figure 2A summarize 3 months follow up data; notably, no patient experienced more than one adverse event at follow-up and a similar distribution of events was observed among groups.



Event free survival at 2 years of FU for each group was not different between groups (p = 0.193; Figure 2B, Table 4).




4. Discussion


The main findings of our research were:




	
The incidence of both hemorrhagic and ischemic events after percutaneous LAA closure was low, irrespective to chosen antithrombotic therapy. The predicted high risk (mean CHA2DS2-VASc 3.8 ± 1.7, mean HAS-BLED 3.6 ± 1.4) did not reflect in a high incidence of bleedings or embolic events.



	
The majority of hemorrhagic events in our population occurred early after the procedure; actually, over 70% of bleedings happened in the first three months.



	
Moreover, we observed a low rate of adverse events in the group discharged with single antiplatelet or without any therapy, and those were only bleeding events.








These data, although resulting from an observational study, underline the importance of choosing the appropriate antithrombotic therapy after LAA occlusion. As LAA is considered the main source of thrombus embolization in AF patients, its occlusion is an attractive non-pharmacological alternative for stroke prophylaxis in non-valvular AF patients at high ischemic risk [14]. However, an increased bleeding risk persists in the first 45–60 days after the procedure when an antithrombotic therapy is generally deemed necessary during device endothelialization.



Therefore, in this complex scenario involving heterogeneous patients and devices, optimal medical therapy after the implantation of a LAA occluding device is still an unresolved issue. First of all, we lack randomized trials directly comparing different medical regimens; secondly, most observational studies are centered on a single device; finally, most patients with absolute contraindications to anticoagulation have a high hemorrhagic risk that prevent them to be safely treated with antiplatelet drugs or other antithrombotic therapies, at least in the context of a randomized clinical trial.



Since ischemic and hemorrhagic risks (reflected by CHA2DS2-VASc and HAS-BLED scoring systems) share many risk factors, the post-procedural antithrombotic strategy may be tailored for the patient, also taking into account other patient-related risk factors. In this analysis, there were significant differences in the bleeding risk (as calculated with the HAS-BLED score) between all groups. Differences in other comorbidities (such as coronary artery disease and reduced left-ventricular ejection fraction) between groups underline the fact that also other factors were considered when choosing the right discharge antithrombotic medication. This resulted in four very heterogeneous groups with differences in baseline bleeding and thromboembolic risk.



In the only randomized trials on this topic (PROTECT-AF and PREVAIL) patients received warfarin and warfarin plus ASS, respectively, for 45 days, followed by DAPT for 6 months and then aspirin as lifelong therapy [15,16]. However, patients involved in these studies had not high bleeding risk and no contraindications to anticoagulation.



Other studies suggest the safety of double antiplatelet therapy early in the first period after the procedure without warfarin transition, especially for patients with absolute contraindication to anticoagulation. The ASAP study (multicenter, non-randomized, including 150 patients implanted with a Watchman device) showed the feasibility of this approach, with 1 to 6 months of DAPT followed by aspirin lifelong [17]. Similarly, a recent analysis from the EWOLUTION registry (including 1005 patients successfully implanted with the Watchman device and with relative or absolute contraindication to oral anticoagulation) showed that, in a real-world population, both DAPT and NOAC are a safe alternative to warfarin after implantation [18].



On the other hand, antiplatelet drugs are more commonly prescribed rather than anticoagulants in studies involving Amplatzer devices implantation. Moreover, a recent study of Urena and colleagues evaluated 51 patients who underwent LAA occlusion with the AMPLATZER Cardiac Plug due to absolute contraindication to anticoagulant therapy. The procedure was followed by either DAPT or SAPT and a low rate of embolic and bleeding events was observed after a mean follow-up of 20 months [19].



To minimize bleeding events, there is an increasing interest in the possibility to use a “minimal” antithrombotic regimen after device implantation. One pilot study from Rodés-Cabau et al. including 31 patients with non-valvular AF, HAS-BLED > 3, CHA2DS2-VASc > 2, showed the preliminary safety and efficacy of SAPT (with either ASS or clopidogrel) following LAA occlusion with different devices [20].



Another single-center, prospective, non-randomized study on LAA occlusion with the ACP or Amulet device in a consecutive cohort of 110 patients, showed safety of ASS monotherapy after implantation without an increased risk of device-related thrombosis or stroke [21].



Our observational study seems to confirm these preliminary findings in a real-world cohort of patients with high bleeding and ischemic risk.



Even on a heterogeneous population, our study showed no difference between more standardized therapies (either anticoagulant or DAPT) and a “minimal” antithrombotic regimen prescribed at discharge soon after percutaneous LAA occlusion in terms of event-free survival rate (including silent left atrial thrombi, TIA, ischemic stroke, intracranial bleeding, other major and minor bleedings, mortality, and cardiovascular mortality) on both short and long-term FU.



These early findings support the hypothesis that patients with high bleeding risk (calculated by the HAS-BLED score) can benefit the most from a “minimal” drug regimen, with a reduced risk of bleeding events and without any apparent increase of embolic risk (considering both clinically relevant events and silent device or atrial thrombosis).



The main finding of our study is the low incidence of adverse events (both ischemic and hemorrhagic) after LAA occlusion.



In this setting, we can speculate that a tailored approach to antithrombotic therapy after the procedure, spacing from anticoagulant therapy to a “minimal” regimen with only ASS, seem to be a reasonable solution to reduce hemorrhagic complications, especially early after LAA occlusion.



The preliminary results of our experience, that must be confirmed by larger studies, seem to suggest that a “minimal” drug regimen is feasible without losing efficacy on embolic prevention for frailer categories of patients, with high bleeding risk.



In the absence of randomized clinical trials directly comparing therapeutic options, a tailored therapeutic regimen may be considered: there is still a rationale for prescribing OAC (with both warfarin or direct anticoagulants) or DAPT in patients with lower hemorrhagic risk, both early after LAA occlusion (to minimize embolic risk during device endothelialization) and long term (as LAA is not the only source of thrombo-embolic risk).



On the other hand, a less aggressive antithrombotic regimen with only one antiplatelet drug seems to be feasible and safe for patients with higher bleeding risk or with a previous major bleeding, thus preserving efficacy on stroke prevention and minimizing bleeding risk.



The main limitations of our research are reported below:




	
First of all, the relatively small sample size and the retrospective nature of the study do not allow these data to be generalized and can only support a hypothesis generating role of the present analysis.



	
Being an observational study, the choice of antithrombotic therapy was not based on a randomization but was left to the operator’s preference and usually based on ischemic and hemorrhagic risk evaluation. This led to a different distribution of patients in each group, with some differences in baseline characteristics. Our study enrolled a real-world population, which could however lead to some biases, such as missing follow-up data.



	
Different LAA occlusion devices were implanted in our center. While no data support the necessity for different antithrombotic regimens, we must underline that evidences obtained from one device may not be necessarily applicable to others.
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Figure 1. Figure (a) describes distribution of therapies at discharge based on indications to left atrial appendage (LAA) occlusion. Figure (b) shows therapies at discharge and after change after first follow-up evaluation (74 days, IQR 50-107). OAC = oral anticoagulation; INR = international normalized ratio; DAPT: double antiplatelet therapy; sAPT: single antiplatelet therapy. 
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Figure 2. Kaplan–Meier for event free survival at 3-months (A) and 2-year (B) FU for each group: composite endpoint of left atrial thrombus on transesophageal echocardiography, ischemic stroke, transient ischemic attack, intracranial bleeding, major and minor bleeding, and all-cause mortality. GROUP A dual antiplatelet therapy; GROUP B anticoagulant therapy; GROUP C single antiplatelet therapy or no therapy; GROUP D combination of antiplatelet and anticoagulant therapy. 
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Table 1. Baseline characteristics. NIDDM: non-insulin dependent diabetes mellitus; IDDM: insulin dependent diabetes mellitus; TIA: transient ischemic attack; INR: international normalized ratio. GROUP A dual antiplatelet therapy; GROUP B anticoagulant therapy; GROUP C single antiplatelet therapy or no therapy; GROUP D combination of antiplatelet and anticoagulant therapy.
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	OVERALL

(n 260)
	GROUP A

(n 186)
	GROUP B

(n 50)
	GROUP C

(n 12)
	GROUP D

(n 12)
	p Value





	Age, Mean ± SD
	72.7 ± 8.8
	73 ± 8
	73 ± 8
	74 ± 9
	72 ± 14
	0.938



	Male, n (%)
	175 (67%)
	128 (69%)
	30 (60%)
	7 (58%)
	10 (83%)
	0.355



	NIDDM, n (%)
	53 (20%)
	34 (18.3%)
	11 (22%)
	6 (50%)
	2 (16.7%)
	0.117



	IDDM, n (%)
	22

(8.5%)
	18 (9.7%)
	3

(6%)
	1 (8.3%)
	0
	0.603



	Hypertension, n (%)
	202 (77.7%)
	153 (82%)
	30 (60%)
	9 (75%)
	10 (83%)
	0.157



	Previous TIA, n (%)
	24

(9.2%)
	17

(9.1%)
	5

(10%)
	0
	2

(16.7%)
	0.389



	Previous Stroke, n (%)
	66 (25.4%)
	44 (23.7%)
	12 (24%)
	6 (50%)
	4 (33.3%)
	0.255



	Previous Major Bleeding,

n (%)
	147

(56.5%)
	103 (55.4%)
	31

(62%)
	8

(66.7%)
	5

(41.7%)
	0.514



	Congestive Heart Failure, n (%)
	74 (28.5%)
	60 (32%)
	10 (20%)
	1 (8.3%)
	3 (35%)
	0.137



	Coronary artery disease patients, n (%)
	84

(32%)
	71

(38%)
	4

(8%)
	2

(17%)
	7

(58%)
	0.005



	Ejection Fraction,

Mean ± SD
	52 ± 10
	51 ± 10
	54 ± 9
	58 ± 3
	53 ± 9
	0.05



	Creatinine Clearance (mL/min), Mean ± SD
	59 ± 27
	56 ± 27
	68 ± 29
	59 ± 32
	64 ± 27
	0.07



	Chronic Kidney Disease, n (%)
	83 (31.9%)
	64 (34.4%)
	11 (22%)
	4 (33.3%)
	4 (33.3%)
	0.593



	Dialysis, n (%)
	17 (6.5%)
	14 (7.5%)
	1 (2%)
	2 (16.7%)
	0
	0.483



	Hepatic Failure, n (%)
	13 (5%)
	9 (4.8%)
	2 (4%)
	2 (17%)
	0
	0.314



	Labile INR, n (%)
	27 (10.4%)
	23 (12.4%)
	2 (4%)
	0
	2 (16.7%)
	0.190



	CHA2DS2-VASc score,

Mean ± SD
	3.8 ± 1.7
	3.9 ± 1.7
	3.3 ± 1.7
	4.5 ± 1.8
	4 ± 1.5
	0.102



	HAS-BLED score,

Mean ± SD
	3.6 ± 1.4
	3.7 ± 1.4
	3 ± 1.3
	4.2 ± 1.3
	3.9 ± 1.4
	0.005
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Table 2. Procedural data. GROUP A dual antiplatelet therapy; GROUP B anticoagulant therapy; GROUP C single antiplatelet therapy or no therapy; GROUP D combination of antiplatelet and anticoagulant therapy.






Table 2. Procedural data. GROUP A dual antiplatelet therapy; GROUP B anticoagulant therapy; GROUP C single antiplatelet therapy or no therapy; GROUP D combination of antiplatelet and anticoagulant therapy.





	

	
OVERALL

(n 260)

	
GROUP A

(n 186)

	
GROUP B

(n 50)

	
GROUP C

(n 12)

	
GROUP D

(n 12)

	
p Value






	
Devices implanted, n (%):

Watchman,

Watchman FLX

Amplatzer

Amulet

	
82 (31%)

	
57 (30%)

	
19 (38%)

	
3 (25%)

	
3 (25%)

	
0.641




	
5 (2%)

	
1 (0.5%)

	
4 (8%)

	
0

	
0

	
0.028




	
55 (21%)

	
44 (23%)

	
2 (4%)

	
5 (42%)

	
4 (33%)

	
0.002




	
118 (45%)

	
84 (45%)

	
25 (50%)

	
4 (33%)

	
5 (42%)

	
0.709




	
Size Change, n (%)

	
5 (2%)

	
4 (2.1%)

	
0

	
0

	
1 (8.3%)

	
0.312




	
Repositioning, n (%)

	
14

(5.4%)

	
10

(5.4%)

	
1

(2%)

	
2

(16.7%)

	
1

(8.3%)

	
0.235




	
Procedural success, n (%)

	
260

(100%)

	
186

(100%)

	
50

(100%)

	
12

(100%)

	
12

(100%)

	
N/A
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Table 3. Clinical follow up at three months. TIA: transient ischemic attack; CV: cardiovascular. GROUP A dual antiplatelet therapy; GROUP B anticoagulant therapy; GROUP C single antiplatelet therapy or no therapy; GROUP D combination of antiplatelet and anticoagulant therapy.






Table 3. Clinical follow up at three months. TIA: transient ischemic attack; CV: cardiovascular. GROUP A dual antiplatelet therapy; GROUP B anticoagulant therapy; GROUP C single antiplatelet therapy or no therapy; GROUP D combination of antiplatelet and anticoagulant therapy.





	Events, n (%)
	OVERALL

(n 260)
	GROUP A

(n 186)
	GROUP B

(n 50)
	GROUP C

(n 12)
	GROUP D

(n 12)
	p Value





	Device-related thrombosis
	3 (1.2%)
	2 (1.1%)
	1 (2.1%)
	0
	0
	0.892



	Ischemic Stroke
	1 (0.4%)
	0
	1 (2.1%)
	0
	0
	0.232



	TIA
	1 (0.4%)
	0
	0
	0
	1 (9.1%)
	0.005



	Stroke and TIA
	2 (0.8%)
	0
	1 (2.1%)
	0
	1 (9.1%)
	0.07



	Intracranial Bleeding
	2 (0.8%)
	0
	2 (4.2%)
	0
	0
	0.08



	Major Bleeding
	5 (2%)
	2 (1.1%)
	1 (2.1%)
	1 (8.3%)
	1 (9.1%)
	0.107



	Minor Bleeding
	10 (4%)
	7 (3.8%)
	3 (6.3%)
	0
	0
	0.655



	Mortality
	1 (0.4%)
	1 (0.5%)
	0
	0
	0
	0.942



	CV Mortality
	1 (0.4%)
	1 (0.5%)
	0
	0
	0
	0.942
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Table 4. Long term clinical follow-up. FU: follow-up; TEE: transesophageal echocardiography; TIA: transient ischemic attack. GROUP A dual antiplatelet therapy; GROUP B anticoagulant therapy; GROUP C single antiplatelet therapy or no therapy; GROUP D combination of antiplatelet and anticoagulant therapy.






Table 4. Long term clinical follow-up. FU: follow-up; TEE: transesophageal echocardiography; TIA: transient ischemic attack. GROUP A dual antiplatelet therapy; GROUP B anticoagulant therapy; GROUP C single antiplatelet therapy or no therapy; GROUP D combination of antiplatelet and anticoagulant therapy.














	
	OVERALL

(n 260)
	GROUP A

(n 186)
	GROUP B

(n 50)
	GROUP C

(n 12)
	GROUP D

(n 12)
	p Value





	Clinical FU, n (%)
	253 (97.3%)
	182 (97.8%)
	48 (96%)
	12 (100%)
	11 (91.7%)
	0.508



	Clinical FU (days)

Median (IQR)
	420

(250–704)
	434

(265–704)
	382

(197–715)
	554

(255–904)
	347

(188–595)
	0.706



	3 months TEE FU,

n (%)
	194 (74.6%)
	148 (79.6%)
	32 (64%)
	8(66.7%)
	6(50%)
	0.022



	TEE data, n (%):
	
	
	
	
	
	



	leaks (any)
	41 (21%)
	30 (20%)
	8 (24%)
	1 (2.4%)
	2 (4.9%)
	0.753



	major leaks (>5 mm)
	3 (1.1%)
	1 (0.5%)
	1 (2%)
	1 (8.3%)
	0
	0.090



	device related thrombosis
	4 (1.6%)
	2 (1%)
	1 (2%)
	0
	1 (8.3%)
	0.092



	Events, n (%):
	
	
	
	
	
	



	Ischemic Stroke
	5 (2%)
	3 (1.6%)
	2 (4%)
	0
	0
	0.926



	TIA
	3 (1.2%)
	0
	1 (2%)
	0
	2 (16.6%)
	0.005



	Stroke and TIA
	8 (3.1%)
	3 (1.6%)
	3 (6%)
	0
	2 (16.6%)
	0.014



	Intracranial Bleeding
	3 (1.2%)
	1 (0.5%)
	2 (4%)
	0
	0
	0.217



	Major Bleeding
	7 (2.7%)
	3 (1.6%)
	1 (2%)
	2 (16.6%)
	1 (8.3%)
	0.016



	Minor Bleeding
	13 (5%)
	10 (5.4%)
	3 (6%)
	0
	0
	0.639



	Mortality
	15 (5.7%)
	12 (6.5%)
	0
	0
	3 (25%)
	0.059



	CV Mortality
	8 (3.1%)
	7 (3.8%)
	0
	0
	1 (8.3%)
	0.631







The fields “Stroke and TIA”, “Major Bleeding” and “Mortality” respectively report the cumulative incidence in the overall population and in the patients belonging to each group of: stroke and TIA, intracranial bleeding and major bleeding of other districts, CV mortality and mortality due to other reasons.
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