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Backgrounds: Two recent randomized controlled trials (RCTs), the PROTECT-AF
and the PREVAIL, showed that in atrial fibrillation (AF) patients, left atrial
appendage closure (LAAC) is comparable to oral anticoagulants (OAC) in the
prevention of stroke and could also possibly reduce mortality. Nevertheless, this
net clinical benefit was not confirmed in the most recent RCT comparing LAAC
vs. OAC, the PRAGUE-17 trial.

Aim: aim of the present study was to evaluate the efficacy and safety of LAAC
compared with OAC among available high-quality studies.

Methods: A systematic search of electronic databases (Medline, Scopus, Embase
and the Cochrane Library) was performed to identify eligible RCTs and
observational studies with propensity score matching (PSM) analysis. PRISMA
guidelines were used for abstracting data and assessing data quality and validity.
Outcomes of interest were the occurrence of cardiovascular death (CVD), all-
cause death, all-type stroke, and major bleedings.

Results: A total of 3RCTs and 7 PMS studies involving 25,700 patients were identified.
12,961 patients received LAAC while 12,739 received OAC therapy. After a median
follow-up of 2.6 years (IQR 2-4.4), patients who received LAAC had lower risk of
CVD (RR=0.62; 95%Cl, 0.51-0.74, I>=0%), all-cause death (RR=0.67; 95% Cl,
0.57-0.78, 1> 68%) and major bleedings (RR = 0.68; 95%Cl, 0.48-0.95 /2= 87%)
compared with patients on OAC. No difference was found between the two groups
regarding strokes incidence (RR = 0.94; 95% Cl, 0.77-1.15, I? = 0%).

Conclusions: According to this meta-analysis, LAAC has comparable efficacy in the
prevention of stroke compared with OAC and a reduced risk of major bleedings, all-
cause death and CVD that may be even larger with longer follow-up.
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Introduction

The therapeutic mainstay for stroke prophylaxis in non-
atrial fibrillation (AF) is
anticoagulation, historically with vitamin K antagonist (VKA)

valvular represented by oral
and nowadays with direct oral anticoagulants (DOACs) due to
their safer profile risk. Several studies have shown that the left
atrial appendage is the most common site of intracardiac
thrombi (1, 2) even in patients with sinus rhythm (3). In this
regard, transcatheter left atrial appendage closure (LAAC) has
been growingly considered as a therapeutic alternative in high
bleeding risk patients with AF not suitable for lifelong
therapy (4, 5). In the
randomized controlled trials (RCTs), the Percutaneous left atrial

anticoagulation last decade, two
appendage closure vs. warfarin for atrial fibrillation a randomized
clinical trial (PROTECT-AF) and the Percutaneous closure of the
left atrial appendage vs. warfarin therapy for prevention of stroke
in patients with atrial fibrillation: a randomised non-inferiority
trial (PREVAIL) (6, 7) demonstrated the non-inferiority of this
treatment compared with oral anticoagulants (OAC) in the
prevention of stroke. The long-term follow-up data of the
PROTECT-AF trial
improvement in the reduction of cardiovascular death (CVD)
rate in the LAAC arm compared with OAC (6). Nevertheless,
this net clinical benefit was not confirmed in the most recent

showed even a statistically significant

RCT comparing these two strategies, the Left Atrial Appendage
Closure vs. Novel Anticoagulation Agents in High-Risk Atrial
Fibrillation Patients (PRAGUE-17) trial (8). Giving these
conflicting findings, the role of LAAC in patients with AF is
still a matter of debate. Accordingly, the aim of this meta-
analysis was to compare the safety and efficacy of LAAC vs.
OAC for the prevention of cardiovascular events in patients
with AF.

Methods

A systematic search of electronic databases (Medline, Scopus,
Embase and The Cochrane Library) was performed to identify
eligible RCTs and observational studies with propensity score
matching (PSM) analysis from database inception to February
2023. The query used was: “((OAC)or(NOAC)or(DOAC)or
(warfarin)or(rivaroxaban)or(dabigatran)or(edoxaban)or(apixaban))
AND((appendage occlusion)or(watchman)or(appendage closure)
or(amulet)or(lambre))”. The search was limited to English
papers. Reference letters, reviews, meta-analyses and editorials
were also checked to identify potentially eligible studies. The
process was performed according to the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) and
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Meta-analysis Of Observational Studies in Epidemiology
(MOOSE) statement (9-11). The original study protocol was
registered on the PROSPERO platform (CRD42021269768). To
be eligible for inclusion, studies had to report baseline
characteristics of patients, procedural features and at least one of
the outcomes of interest, only studies with a minimum follow-up
of twelve months were appraised. When different studies covered
the same population, only the article with the longest follow-up
was considered. Two independent investigators (FP, LF) reviewed
all titles and abstracts and selected the potentially eligible papers.
For each eligible study, full texts were thoroughly examined to
assess inclusion and exclusion criteria and discrepancies were
resolved by consensus. Flowchart of the study selection process
may be found in Figure 1.

The co-primary endpoints of interest were the rate of all-cause
death, CVD, all-type stroke and major bleedings at the longest
follow-up. The secondary endpoints were the rate of ischemic
and hemorrhagic stroke at the longest follow-up. Statistical
pooling was performed according to a random-effect model with
Mantel-Haenszel weighting method, computing risk ratios with
95% confidence intervals (CI), using Review Manager 5.4.1 (The
Collaboration, the Nordic Cochrane
Copenhagen, Denmark). A two-sided p-value <0.05 was
considered significant. Risk Ratio (RR) with 95% confidence
intervals (CIs) were reported. Heterogeneity was assessed using

Cochrane Centre,

Cochrane Q test and I* index, which describes the percentage of
total variation across the studies that is due to heterogeneity
rather than chance (12). I? values of 25%, 50%, and 75%
represented small, moderate and large amounts of heterogeneity,
respectively. A leave-one-out sensitivity analysis and a subgroup
analysis based of study design (RCTs vs. PSM) were performed
to evaluate whether the results were largely affected by single
studies or type of the study. Meta-regression analysis was
performed to assess the impact of main baseline features on
stroke and major bleeding risk with Comprehensive Meta-
analysis software (Biostat, Inc., Englewood, U.S.A).

The presence of eventual publication bias was assessed by
funnel plot visual inspection. Quality of study assessment was
performed by two independent investigators (RM, FP) by means
of the ROB2 tool for RCTs (13) and ROBINS-I tool (14)
conflicts were resolved by consensus.

Results

Overall, 679 titles and abstracts were identified through
database searching from inception to February 28th, 2023; after
exclusion according to pre-specified criteria, 10 studies were
included in the present analysis (Figure 1).

frontiersin.org


https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=269768
https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=269768
https://doi.org/10.3389/fcvm.2023.1212161
https://www.frontiersin.org/journals/cardiovascular-medicine
https://www.frontiersin.org/

Franchin et al.

10.3389/fcvm.2023.1212161

[ Identification of studies via databases and registers ]
P
=
= Records removed before
< . : s .| Screening:
§ Records identified (n=679) | Duplicate records removed
& n=61
g ( )
()
Records screened Records excluded
(n=618) (n =584)
Reports soughtforretrieval | Reports notretrieved
= (n=34) ™ (n=0)
= _
-
: )
O
w
Reports excluded:
Reports assessed for eligibility Same cohortwith different follow-
(n=34) ——» uplength(n =3)
Not adjusted study (n= 18)
Not population ofinterest (n= 3)
—/
©
g Studies includedin review
§ (n=10)
FIGURE 1
Flowchart of study selection process.

A total of 10 studies [3 RCTs (6, 8, 15) and 7 PSM studies
16-22] involving 25,700 patients were identified. 12,961 patients
received LAAC while 12,739 received OAC therapy. The
patients had a median age of 74 years (IQR 71-75) and
34% were women. The median CHA,DS,-VASc and HASBLED
were 4.3 and 3.3
characteristics of the studies and relative populations are

respectively. The baseline and main
reported in Tables 1, 2. After a median follow-up of 2.6 years
(IQR 2-4.5) patients who received LAAC had a lower risk of
CVD (RR=0.62; 95% CI, 0.51-0.74, I*=0%, Figure 2A), all
cause death (RR 0.67; 95% CI, 0.57-0.78, 12 = 68%, Figure 2B)
and major bleedings (RR=0.68; 95%CI, 0.48-0.95 *=87%,
Figure 2C) compared with patients on OAC. Regarding the
occurrence of stroke, no differences were found between the
two groups (RR=0.94; 95%CI, 0.76-1.16, *=0%, Figure 2D),
regardless of the type of stroke considered (RR 1.01;95%CI,
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0.76-1.35, 1*=24% for ischemic stroke) (Figure 3A) (RR
0.58;95%CI, 0.17-1.96, I°=74% for stroke)
(Figure 3B). Results remained consistent at the leave-one-out

hemorrhagic

analysis for all the co-primary outcomes. Subgroup analysis for
study design were consistent for all the co-primary outcomes
except for major bleedings where the protective role of LAAC
compared with OAC reached the statistical significance only in
PSM subgroup analysis.

The meta-regression demonstrated no evidence of treatment
effect modification by patient characteristics (Age, Sex, HASBLED,
VKA, CHA,DS,-VASc) (see Supplementary Table 1, 2).

According to the Cochrane risk-of-bias tool for RCTs (ROB 2),
all the RCTs appraised were classified as low risk for every
co-primary outcome appraised (see Supplementary Figures 1-4).
ROBINS-I tool (14) demonstrated an overall moderate bias (See
Supplementary Tables 3, 4).
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TABLE 1 Baseline characteristics.

Study name Total patients | LAAC patients = OAC patients

10.3389/fcvm.2023.1212161

(0@
Patients

Age (%) Female (%) | CHA,DS,VASC = HASBLED

DOAC | VKA

PRAGUE 17 402 201 201 73.3 343 4,7 3.1 100% 0%
PREVAIL 407 269 138 74.5 28.9 39 - 0 100%
PROTECT AF 707 463 244 72.2 29.8 - - 0 100%
APPLY 1,000 500 500 74 31 4.3 3 53.6% | 25.2%
Nielsen-Kudsk 2021 2,255 1,071 1,184 75.1 37,2 4.3 3.4 100% 0
Godino 2020 192 96 96 74.5 33 43 3.5 100% 0
Ding 2022 1,322 661 661 69.5 34 - - 100% 0
Korsholm 2022 587 286 301 76.2 33.2 53 4 100% 0
Falasconi 2021 52 26 26 70.8 26.9 4.3 3 100% 0
Zeitler 2023 18,776 9,388 9,388 75.5 48 5 - 52% 48%

DOAC, direct oral anticoagulants; FU, follow-up; LAAC, left atrial appendage closure; OAC, oral anticoagulation; VKA, vitamin K antagonist.

Discussion

To date, the present meta-analysis is the largest evaluating the
efficacy and safety of LAAC compared with OAC in AF patients
without an absolute contraindication to OAC. The main findings
can be summarized as follows:

o LAAC demonstrated a similar efficacy in stroke reduction,
compared to OAC, in AF patients.

« Patients after LAAC showed a reduction in all-cause death, CVD
and major bleeding compared with OAC.

« No difference was found in the rate of ischemic or hemorrhagic
stroke between the two strategies.

In line with previous findings (23, 24), this meta-analysis
confirmed that in non-valvular AF patients without an absolute
contraindication to OAC, LAAC shows similar efficacy in the
prevention of stroke compared with OAC, even at longer
follow-up. This result, mainly based on high quality data, is
further strengthen by the fact that it maintained consistency both
in the leave-one-out sensitivity analysis and in the subgroup
analysis according to study design. Moreover, these studies,
including patients with a relatively high median CHA2DS2-VASc
score, confirmed that LAAC can be considered a safe and
feasible therapeutic option even in populations with high-risk
profile for systemic embolism. All the RCTs evaluated in this
analysis randomized an overall population that could afford long-
term OAC. On the other hand, if we consider a real-world
cohort of patients with contraindications to OAC, that do not
have a therapeutic alternative, the protective role of LAAC might
be even greater (25), especially in end-stage renal disease
populations where relevant bleeding events were about 10-fold
than embolism (26).
Surprisingly, in our meta-analysis, regardless of stroke type

more frequent stroke or systemic
(hemorrhagic or ischemic), no difference was found between the
two strategies. Generally, after LAAC implantation, the incidence
of ischemic stroke could be even higher compared with medical
therapy, and this is mostly due to periprocedural complications
or to device malposition that could compromise full long-term

protection (27). On the other hand, OAC is usually associated
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with a major incidence of hemorrhagic stroke that is mostly
unraveled by the continuous exposition to the intrinsic bleeding
risk carried by OAC. The reason behind this result could be
explained by the fact that almost all patients enrolled were on
DOACs which, as known, present a safer profile to VKA,
especially (28).  Subgroup
comprising trials with only VKA patients (i.e, PREVAIL +
PROTECT AF) (29) further supports this consideration since the
risk of hemorrhagic stroke was significantly higher in the OAC

in elderly populations analysis

arm (see Figure 3B).

The most noteworthy finding of this meta-analysis is the
significant reduction of all-cause mortality and CVD in the
LAAC group compared with OAC patients. Nonetheless, it must
be acknowledged that these findings were mainly driven by the
two combined RTCs, (PREVAIL and PROTECT AF) (29) and
the largest PMS study (Nielsen-Kudsk et al.) (16). The reason
behind the difference in the lower incidence of mortality between
this pooled analysis and the PRAGUE 17 may be related to the
duration of follow-up. As a matter of fact, in both PROTECT AF
and PREVAIL, this net clinical benefit in mortality was not
manifest when their results had been published with sensibly
shorter follow-up (6, 7). Accordingly, the most convincing
hypothesis is that in high bleeding risk individuals, the long-term
exposition to OAC, although giving protection from cerebral
ischemic events, it exposes to a proportional and progressive
increased incidence of serious bleeding complications that may
be related to mortality. Therefore, it seems plausible that only the
study with the longest follow-up (29) and the one with the
largest population appraised (16) were able to show a significant
reduction in stronger but rarer endpoints such as death, which
usually need longer follow-up to enlighten substantial difference
in the treating groups. Moreover, as suggested by previous
findings, this net benefit in mortality may be also related to the
more favorable neurological outcomes after ischemic
cerebrovascular event in LAAC patients rather than patients on
OAC (30). Similar conclusions could be made regarding the
reduction of major bleedings shown in our metanalysis in the
LAAC group. It must be noted that after LAAC, a medical
therapy

anticoagulation or dual antiplatelet therapy from 1 or 3 to even 6

consisting of an antithrombotic regimen of
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months (depending on the study protocol) was warranted to
protect the patient from periprocedural ischemic complications.
The need of this temporary antithrombotic regimen, associated
with bleedings related to the intervention, increased initially the
risk of major bleedings in the earlier phase of the LAAC strategy,
but this risk tended to be progressively counterbalanced in the
subsequent months thanks to the cessation of OAC. This aspect
is well described in the PRAGUE 17 trial where the superiority
of LAAC in reducing the incidence of nonprocedural bleedings
became significantly evident only at four years follow-up (31)
and not in the early stage (8).

In conclusion, LAAC in non-valvular AF patients is safe and
effective in the prevention of stroke and demonstrated a better

10.3389/fcvm.2023.1212161

profile in term of all-cause mortality, CVD and major bleedings
compared with OAC, especially after longer follow-up. These
findings should stimulate discussion about the role of LAAC as
the preferred treatment for the prevention of cardiovascular
events in high bleeding risk patients since nowadays, LAAC is
often only proposed to patients with an absolute contraindication
to OAC (4). However, whether LAAC maintains its protective
role throughout life is still unknown. Besides, no standard post-
implantation antithrombotic regimen exists to date. Further
studies aimed to explore shorter or weaker post LAAC exposure
to antithrombotic medication are warranted since might translate
into fewer bleeding events, especially during the first 6 months
after implantation.

A Cardiovascular Death
LAAC OAC Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.21RCT
PRAGUE 20 201 30 201 11.4% 0.67 [0.39,1.13) -
PREVAIL+PROTECT AF (Pooled analysis) 39 732 33 382 16.0% 0.62[0.39, 0.96) = |
Subtotal (95% Cl) 933 583 27.4% 0.64 [0.45, 0.90] S
Total events 59 63
Heterogeneity: Tau®= 0.00; Chi*= 0.05, df=1 (P = 0.83), F= 0%
Test for overall effect: Z=2.59 (P = 0.010)
1.2.2 Observational PMS
APPLY 54 500 84 500 31.5% 0.64 [0.47,0.88) -
Korsholm 2022 17 286 23 301 8.7% 0.78(0.42,1.43) ST
Nielsen-Kudsk 2021 54 1071 111 1184 32.4% 0.54 [0.39, 0.74) -
Subtotal (95% Cl) 1857 1985 72.6% 0.61 [0.49, 0.75] *
Total events 125 218
Heterogeneity: Tau®= 0.00; Chi*=1.34, df= 2 (P = 0.51), F=0%
Test for overall effect: Z= 4.65 (P < 0.00001)
Total (95% ClI) 2790 2568 100.0% 0.62 [0.51, 0.74] ¢
Total events 184 281
Heterogeneity: Tau®= 0.00; Chi*=1.44, df= 4 (P = 0.84); F= 0% ‘0 0 031 150 1004
Test for overall effect: Z= 5.32 (P < 0.00001) ’ ’ LAAC OAC
Test for subaroup differences: Chi*= 0.05, df=1 (P = 0.82), F=0%

B All Cause Death LAAC OAC Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.1.1RCT
PRAGUE 42 201 53 201 11.0% 0.79(0.56,1.13)

PREVAIL+PROTECT AF (Pooled analysis) 106 732 73 382 14.0% 0.76 [0.58, 0.99) g

Subtotal (95% CI) 933 583 25.1% 0.77 [0.62, 0.96] ¢

Total events 148 126

Heterogeneity: Tau®= 0.00; Chi*= 0.04, df=1 (P = 0.84); F= 0%

Test for overall effect: Z= 2.37 (P = 0.02)

1.1.2 Observational PMS

APPLY 111 500 151 500 16.6% 0.74 [0.60, 0.91) =

Ding 2022 10 661 37 661  4.5% 0.27 [0.14,0.54) s==—====

Godino 2020 15 96 10 96  4.0% 1.50(0.71,3.17) b B

Korsholm 2022 36 286 74 301 10.7% 0.51[0.36,0.74) .

Nielsen-Kudsk 2021 155 1071 308 1184 181% 0.56 [0.47, 0.66) g

Zeitler et al. 590 9338 821 9338 21.0% 0.72[0.65, 0.80) \d

Subtotal (95% Cl) 11952 12080 74.9% 0.63 [0.51, 0.78] ¢

Total events 917 1401

Heterogeneity: Tau®= 0.04; Chi*= 20.12, df=5 (P = 0.001); F=75%

Test for overall effect: Z= 4.29 (P < 0.0001)

Total (95% ClI) 12885 12663 100.0% 0.67 [0.57,0.78] ¢

Total events 1065 1527

Heterogeneity: Tau®= 0.03; Chi*= 21.57, df= 7 (P = 0.003); = 68% '0 o1 051 1f0 100’

Test for overall effect: Z= 4.86 (P < 0.00001) : d LAAC OAC

Test for subaroup differences: Chi*=1.68, df=1 (P =0.19), F= 40.6%
FIGURE 2
(A) Forest plot reporting risk ratios for cardiovascular mortality in LAAC patients compared with patients on OAC. (B) Forest plot reporting risk ratios for all-
cause death in LAAC patients compared with patients on OAC. (C) Forest plot reporting risk ratios for major bleedings in LAAC patients compared with
patients on OAC. (D) Forest plot reporting risk ratios for stroke in LAAC patients compared with patients on OAC.
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c Major bleedings LAAC OAC Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.3.1RCT
PRAGUE 29 201 40 201 14.3% 0.72[0.47,1.12)

PREVAIL+PROTECT AF (Pooled analysis) 85 732 50 382 159% 0.89 [0.64,1.23]

Subtotal (95% CI) 933 583 30.2% 0.83 [0.64, 1.07]

Total events 114 90

Heterogeneity: Tau®= 0.00; Chi*= 0.53, df=1 (P = 0.47); F= 0%

Test for overall effect: Z=1.44 (P=0.15)

1.3.2 Observational PMS

APPLY 13 500 41 500 11.6% 0.32[0.17,0.58] B T
Falasconi 2021 1 26 4 26 2.2% 0.25[0.03, 2.09] =
Godino 2020 6 96 6 96  6.3% 1.00[0.33, 2.99] T
Korsholm 2022 22 286 52 301 13.7% 0.45[0.28,0.71) -
Nielsen-Kudsk 2021 108 1071 183 1184 17.3% 0.65[0.52,0.82) i
Zeitler et al. 1369 9388 1218 9388 18.6% 1.12[1.05,1.21] o
Subtotal (95% ClI) 11367 11495 69.8% 0.61 [0.38, 0.98] L 4
Total events 1519 1504

Heterogeneity: Tau®= 0.23; Chi*= 50.03, df= 5 (P < 0.00001); = 90%

Test for overall effect: Z= 2.05 (P = 0.04)

Total (95% CI) 12300 12078 100.0% 0.68 [0.48, 0.95] ®

Total events 1633 1594

Heterogeneity: Tau®= 0.16; Chi*= 53.20, df= 7 (P < 0.00001); F= 87% 50'01 0f1 190 100‘
Test for overall efrec't: Z=228 (P=. 0.02) LAAC OAC
Test for subaroup differences: Chi*=1.17, df=1 (P =0.28), F=14.8%

D Stroke LAAC OAC Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.41RCT
PRAGUE 14 201 11 201 6.7% 1.27[0.59,2.74) —r
PREVAIL+PROTECT AF (Pooled analysis) 50 732 27 382 19.2% 0.97 [0.62, 1.52) ¥ T
Subtotal (95% CI) 933 583 25.9% 1.04 [0.70, 1.53] R
Total events 64 38
Heterogeneity: Tau®= 0.00; Chi*= 0.37, df=1 (P = 0.54); F= 0%

Test for overall effect: Z= 0.19 (P = 0.85)
1.4.2 Observational PMS
APPLY 21 500 32 500 13.6% 0.66 [0.38,1.12) ==
Ding 2022 41 661 46 661 23.6% 0.89 [0.59, 1.34] —
Falasconi 2021 3 26 5 26 22% 0.60 [0.16, 2.26) —
Godino 2020 6 96 7 96 35% 0.86 [0.30, 2.46) =
Korsholm 2022 20 286 21 301 11.2% 1.00 [0.56, 1.81] —
Nielsen-Kudsk 2021 39 1071 37 1184 20.0% 1.17[0.75,1.81] e o7l
Subtotal (95% ClI) 2640 2768 74.1% 0.91[0.72,1.14] ¢
Total events 130 148
Heterogeneity: Tau®= 0.00; Chi*= 3.13, df=5 (P = 0.68); F= 0%
Test for overall effect: Z=0.81 (P=0.42)
Total (95% Cl) 3573 3351 100.0% 0.94 [0.77,1.15]) 4
Total events 194 186
Heterogeneity: Tau®= 0.00; Chi*= 3.83, df= 7 (P = 0.80); F= 0% '0 o1 051 150 1001
Test for overall effec}: Z=0.60 (P; 0.55) LAAC OAC
Test for subaroup differences: Chi*=0.33, df=1 (P = 0.57), F=0%

FIGURE 2 (Continued).

Limitations

This study has some limitations. Firstly, as inherent to any
meta-analysis, this analysis carries the limitations of the original
studies. Studies with different OAC strategies were included,
considering trials with only VKA patients, DOAC and VKA or
just DOAC patients, which may influence the safety and efficacy
of results, so a unique interpretation purposely for patients either
DOAC
Furthermore, different bleeding definitions were used across all

receiving VKA or a specific cannot be made.
the studies limiting the interpretability of the treatment effect
estimates. In older RCTs, LAAC patients were treated early after

the procedure with vitamin K antagonist for the first 45 days,

Frontiers in Cardiovascular Medicine

then dual antiplatelet therapy for 6 months, and lastly single

antiplatelet regimen thereafter, which is a well-known
confounding factor in estimating bleeding risk, especially in early
days after LAAC. Noteworthy, the antithrombotic regimen on
discharge was not standardized throughout the studies and it was
tailored mainly according to the clinical characteristics of each
patient and the device used potentially affecting the results.
Lastly, the relative effect of the device type used in LAAC
remains a substantial bias, especially considering the possible
differences  between = WATCHMAN (Boston  Scientific,
Marlborough, MA, USA) and Amplatzer Cardiac Plug/Amulet
device (Abbott, Chicago, IL, USA). Nevertheless, heterogeneity in

our study design was very low with scarce variability in patient
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A Ischemic Stroke
Study or Subgroup

LAAC OAC

Events Total Events Total Weight M-H, Random, 95% CI

1.51RCT

PREVAIL+PROTECT AF (Pooled analysis) 45 732 14 382
Subtotal (95% CI) 732 382
Total events 45 14

Heterogeneity: Not applicable
Test for overall effect: Z=1.73 (P = 0.08)

1.5.2 Observational PMS

APPLY 20 500 26 500
Ding 2022 31 661 36 661
Korsholm 2022 13 286 18 301
Nielsen-Kudsk 2021 39 1071 37 1184
Subtotal (95% ClI) 2518 2646
Total events 103 117

Heterogeneity: Tau*= 0.00; Chi*=1.84, df= 3 (P = 0.61); F=0%
Test for overall effect: Z= 0.65 (P = 0.52)

Total (95% ClI) 3250 3028

Total events 148 131
Heterogeneity: Tau®= 0.02; Chi*= 5.25, df= 4 (P = 0.26); = 24%
Test for overall effect: Z= 0.07 (P = 0.94)

Test for subaroup differences: Chi*= 3.40, df=1 (P =0.07), F=70.5%

B Hemorrhagic Stroke b e

17.4%
17.4%

18.3%
24.5%
13.2%
26.5%
82.6%

100.0%

Risk Ratio Risk Ratio
M-H, Random, 95% CI

1.68[0.93, 3.02) T
1.68 [0.93, 3.02] -

0.77 [0.44,1.36] —

0.86 [0.54,1.37) —ur

0.76 (0.38, 1.52] —

117 [0.75,1.81) ——
0.92[0.71,1.19] L ¢
1.01[0.77,1.33] 2

0.01 0.1 10 100
LAAC OAC

Risk Ratio Risk Ratio

Test for subaroup differences: Chi*= 3.75, df=1 (P = 0.05), F=73.3%

FIGURE 3

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.6.1 RCT

PREVAIL+PROTECT AF (Pooled analysis) 5 732 13 382 28.3% 0.20 [0.07, 0.56) —

Subtotal (95% Cl) 732 382 28.3% 0.20 [0.07, 0.56] B o

Total events 5 13

Heterogeneity: Not applicable

Test for overall effect: Z= 3.07 (P = 0.002)

1.6.2 Observational PMS

APPLY 1 500 6 500 17.0% 0.17[0.02,1.38) T T

Ding 2022 10 661 10 661 30.0% 1.00[0.42, 2.39) s, S
Korsholm 2022 7 286 3 301 247% 2.46 [0.64, 9.40) o -
Subtotal (95% ClI) 1447 1462 71.7% 0.94 [0.29, 3.05] e

Total events 18 19

Heterogeneity: Tau®= 0.60; Chi*= 4.52, df= 2 (P = 0.10);, F= 56%

Test for overall effect: Z=0.11 (P =0.92)

Total (95% ClI) 2179 1844 100.0% 0.58 [0.18, 1.94] i

Total events 23 32

Heterogeneity: Tauzf 1.05; Chi*=11.36, df= 3 (P = 0.010); F=74% No1 o1 10 100
Test for overall effect: Z= 0.88 (P = 0.38) LAAC OAC

(A) Forest plot reporting risk ratios for ischemic stroke in patients LAAC patients compared with patients on OAC. (B) Forest plot reporting risk ratios for
hemorrhagic stroke in patients LAAC patients compared with patients on OAC

characteristics variability. At meta-regression analysis, baseline
characteristics of the studied cohorts had no impact on the
outcomes, finally strengthening the quality of the results.
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