SUPPLEMENTARY MATERIAL


Incidence of recurrent stroke following left atrial appendage closure in patients with ischemic stroke on oral anticoagulation: a systematic review and meta-analysis.
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STUDY FLOW-CHART
Study identification and selection.
[image: ]
CENTRAL, Cochrane Library Central Register of Controlled Trials 

SEARCH STAGE

Database and number of results
	Database/Interface
	Dates covered
	Number of records

	Ovid MEDLINE ALL
	2010-2026
	275

	Embase
	2010-2026
	135

	Cochrane Library
	2010-2026
	92

	

	Total number of records retrieved: 502

	Total number of records after de-duplication: 399



Details of individual research 

1st Search Strategy (applied on 07/01/2026)

Ovid MEDLINE(R) ALL
1. Exp Left Atrial Appendage closure/ or left atrial appendage occlusion/	
2. (left atrial appendage adj4 (occlu* or closure)).tw	
3. (LAAC or LAAO).tw	
4. 2 and (stroke adj4 (recurren* or resistant or thromboembolic or cardioembolic or breakthrough)).mp 	
5. 3 and (stroke adj4 (recurren* or resistant or thromboembolic or cardioembolic or breakthrough)).mp	
6. 2 and (stroke despite anticoagulation).mp	
7. 3 and (stroke despite anticoagulation).mp	
8. 2 and (anticoagulation failure).mp	
9. 3 and (anticoagulation failure).mp	
10. or 4-9	
11. Limit 10 to year=”2010-Current” 

Embase 
1. "Left Atrial Appendage closure"/ or "left atrial appendage occlusion"/
2. (percutaneous adj4 (occlu* or closure)).mp. 
3. (left atrial appendage or LAAC or LAAO).mp.
4. 2 and 3 	
5. 4 and (stroke adj4 (recurren* or resistant or thromboembolic or cardioembolic or breakthrough)).mp.
6. 4 and stroke despite anticoagulation.mp.
7. 4 and anticoagulation failure.mp.
8. 5 or 6 or 7
9. Limit 8 to conference abstract status
10. 8 not 9	
11. Limit 10 to yr=”2010-Current”

Cochrane Library (CENTRAL)
1. MeSH descriptor: [Left Atrial Appendage Closure] explode all trees
2. “left atrial appendage (closure or occlusion)”:ti,ab,kw
3. “LAAC or LAAO”:ti,ab,kw
4. 2 or 3
5. 4 and (stroke (recurrent or resistant or thromboembolic or cardioembolic or breakthrough)):ti,ab,kw
6. 4 and (stroke despite anticoagulation):ti,ab,kw
7. 4 and (anticoagulation failure):ti,ab,kw
8. 5 or 6 or 7 with Publication Year from 2010 to 2025, in Trials

Correction of the Search Strategy
The search strategy was refined to align with the updated inclusion criteria and to ensure retrieval of key studies known a priori that were not identified using the initial search strategy.

2nd Search Strategy (applied on 12/01/2026)

Ovid MEDLINE(R) ALL
1. Exp Left Atrial Appendage closure/ or left atrial appendage occlusion/	153
2. (left atrial appendage adj4 (occlu* or closure)).tw	3796
3. (LAAC or LAAO).tw	1762
4. 2 and (stroke adj4 (recurren* or resistant or thromboembolic or cardioembolic or breakthrough)).mp 	218
5. 3 and (stroke adj4 (recurren* or resistant or thromboembolic or cardioembolic or breakthrough)).mp	97
6. 2 and (despite adj4 anticoagula* or despite OAC).mp	82
7. 3 and (despite adj4 anticoagula* or despite OAC).mp	51
8. 2 and (anticoagulation failure or failure of anticoagulation).mp	10
9. 3 and (anticoagulation failure or failure of anticoagulation).mp	4
10. or 4-9	288
11. Limit 10 to year=”2010-Current”	275 

Embase 
1. "Left Atrial Appendage closure"/ or "left atrial appendage occlusion"/	3670
2. (percutaneous adj4 (occlu* or closure)).mp.		12068
3. (left atrial appendage or LAAC or LAAO).mp.	12627
4. 2 and 3 	1906	
5. 4 and (stroke adj4 (recurren* or resistant or thromboembolic or cardioembolic or breakthrough)).mp.	203
6. 4 and ((despite adj4 anticoagula*) or (despite OAC)).mp. 	55
7. 4 and (anticoagulation failure or failure of anticoagulation).mp.	6
8. 5 or 6 or 7	244
9. Limit 8 to conference abstract status	98
10. 8 not 9		146
11. Limit 10 to yr=”2010-Current”	135

Cochrane Library (CENTRAL)
1. MeSH descriptor: [Left Atrial Appendage Closure] explode all trees	9
2. “left atrial appendage (closure or occlusion)”:ti,ab,kw	414
3. “LAAC or LAAO”:ti,ab,kw	259
4. 2 or 3	443
5. 4 and (stroke (recurrent or resistant or thromboembolic or cardioembolic or breakthrough)):ti,ab,kw	76
6. 4 and ((despite NEAR/4 anticoagula*) or (despite OAC)):ti,ab,kw		9
7. 4 and ((anticoagulation failure) or (failure of anticoagulation)):ti,ab,kw	24
8. 5 or 6 or 7 with Publication Year from 2010 to 2026, in Trials	92


DE-DUPLICATION
De-Duplication strategy on EndNote
	
	Matching Strategy
	Duplicates
	No. Retrieved

	1st Round
	Author, Year, Title and Reference Type
	138
	432

	2nd Round
	Author and Title
	2
	431

	3rd Round
	Title
	47
	407

	4th Round
	Author
	16
	399

	Number of Duplicates: 203







SCREENING STAGE 

After independent review among two reviewers. 
Concluded on 17/01/2026

1st Phase – Screening Titles and Abstracts
Number of studies excluded: 356
Number retrieved: 43
2nd Phase – Screening Full texts 
Number of studies excluded: 28
Number retrieved: 15
· Aarnink et al https://dx.doi.org/10.1016/j.jcin.2024.04.012
· Abramovitz Fuoks et al https://dx.doi.org/10.1136/svn-2024-003143
· Chatani et al https://dx.doi.org/10.1253/circj.CJ-25-0678
· Chatani et al https://dx.doi.org/10.1016/j.hrthm.2024.10.061
· Cruz-Gonzalez et al https://dx.doi.org/10.1016/j.rec.2019.02.013
· Falasconi et al https://dx.doi.org/10.23736/S0031-0808.21.04446-3
· Freixa et al Journal of Invasive Cardiology 2019 Vol. 31 Issue 8 Pages 212-216
· Fukushima et al https://dx.doi.org/10.1016/j.jacep.2025.07.021
· Galea et al https://dx.doi.org/10.1111/ene.70365
· Galloo et al https://dx.doi.org/10.1080/17843286.2020.1821494
· Maarse et al https://dx.doi.org/10.1001/jamaneurol.2024.2882
· Margonato et al https://dx.doi.org/10.1111/ene.13894
· Masjuan et al https://dx.doi.org/10.1111/ene.13894
· Pracon et al https://dx.doi.org/10.1016/j.ijcard.2022.02.030
· Preda et al https://dx.doi.org/10.1016/j.ijcard.2024.132875
3rd Phase – Screening Overlapping population 
Number of studies excluded: 2
Number retrieved: 8
· Abramovitz Fuoks et al https://dx.doi.org/10.1136/svn-2024-003143
· Cruz-Gonzalez et al https://dx.doi.org/10.1016/j.rec.2019.02.013
· Fukushima et al https://dx.doi.org/10.1016/j.jacep.2025.07.021
· Galea et al https://dx.doi.org/10.1111/ene.70365
· Galloo et al https://dx.doi.org/10.1080/17843286.2020.1821494
· Maarse et al https://dx.doi.org/10.1001/jamaneurol.2024.2882
· Masjuan et al https://dx.doi.org/10.1111/ene.13894
· Pracon et al https://dx.doi.org/10.1016/j.ijcard.2022.02.030
Table S1 – Recruitment period and funding
	Source
	Recruitment period
	Funding

	Masjuan et al
	01/2015 - 07/2018
	None

	Galloo et al
	06/2009 - 10/2019
	None

	Cruz-Gonzalez et al
	12/2008 - 11/2013
	None

	Pracon et al
	05/2014 - 11/2019
	None

	Abramovitz Fuoks et al
	01/2015 - 10/2021
	None

	Maarse et al
	2010 - 2022
	None

	Galea et al
	06/2015 - 12/2023
	None

	Fukushima et al
	09/2021 - 01/2023
	Supported by Edwards Lifesciences, Medtronic, Boston Scientific, Abbott Medical and Daiichi-Sankyo





Table S2 – LAAC-Device used
	Source
	Watchman 2.5, n (%)
	Watchman FLX, n (%)
	ACP/Amulet, n (%)
	Others, n (%)

	Masjuan et al
	0 (0)
	0 (0)
	19 (100)
	0 (0)

	Galloo et al
	4 (27)
	0 (0)
	11 (73)
	0 (0)

	Cruz-Gonzalez et al
	0 (0)
	0 (0)
	115 (100)
	0 (0)

	Pracon et al
	17 (43.6)
	0 (0)
	22 (56.4)
	0 (0)

	Abramovitz Fuoks et al
	16 (55.2)
	13 (44.8)
	0 (0)
	0 (0)

	Maarse et al
	135 (31)
	97 (22)
	187 (43)
	17 (4)

	Galea et al
	10 (11)
	31 (33)
	40 (42)
	14 (14)

	Fukushima et al
	106 (30.6)
	240 (69.4)
	0 (0)
	0 (0)





Table S3 – Percentage of patients on direct oral anticoagulation (DOAC) or vitamin K antagonist (VKA) at discharge and at follow-up
	
	Discharge
	Follow-up

	Source
	DOAC, n (%)
	VKA, n (%)
	DOAC, n (%)
	VKA, n (%)

	Masjuan et al
	17 (89.5)
	2 (10.5)
	17 (89.5)
	2 (10.5)

	Galloo et al
	7 (46.6)
	4 (26.7)
	NA
	NA

	Cruz-Gonzalez et al
	2 (1.7)
	46 (40)
	3 (2.7)
	6 (5.4)

	Pracon et al
	0 (0)
	0 (0)
	NA
	NA

	Abramovitz Fuoks et al
	NA
	NA
	NA
	NA

	Maarse et al
	132 (30.2)
	107 (24.5)
	NA
	NA

	Galea et al
	NA
	NA
	NA
	NA

	Fukushima et al
	NA
	NA
	NA
	NA





2
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Table S4 – Clinical outcomes at mean/median follow-up 
	Source
	All-cause death, n (%)
	Cardiovascular death, n (%)
	Hemorrhagic stroke, n (%)
	DRT, n (%)

	Masjuan et al
	0 (0)
	0 (0)
	NA
	0 (0)

	Galloo et al
	3 (20)
	0 (0)
	0 (0)
	0 (0)

	Cruz-Gonzalez et al
	8 (7.2)
	NA
	NA
	4 (5.2)

	Pracon et al
	3 (7.7)
	NA
	NA
	NA (13.20)

	Abramovitz Fuoks et al
	1 (3.4)
	NA
	NA
	0 (0)

	Maarse et al
	25 (5.8)
	NA
	NA
	24 (6)

	Galea et al
	5 (5)
	NA
	NA
	2 (2)

	Fukushima et al
	22 (6.4)
	12 (3.5)
	1 (0.3)
	10 (2.9)





Table S5 – Periprocedural safety
	Source
	Periprocedural safety, n (%)
	Remarks

	Masjuan et al
	0 (0)
	

	Galloo et al
	1 (6.7)
	One episode of device embolization

	Cruz-Gonzalez et al
	NA (7.8)
	

	Pracon et al
	NA
	Procedure related clinically significant bleeding (n=2; 5.2%) 

	Abramovitz Fuoks et al
	0 (0)
	

	Maarse et al
	31 (7.0)
	

	Galea et al
	1 (1)
	One episode of TIA

	Fukushima et al
	5 (1.5)
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