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Meta-analysis of Left
Atrial Appendage
Closure Versus

Anticoagulation in

Patients With Atrial

Fibrillation
Oral anticoagulation (OAC) (vita-
min-K-antagonists or direct oral anticoa-
gulants) is the standard-of-care to
prevent systemic thromboembolism in
Figure 1. Kaplan Meier curve for all-cause death (A)

Appendage Closure vs Novel Anticoagulation Agent

Device In Patients With Atrial Fibrillation Versus Lo

Protection in Patients With Atrial Fibrillation.
patients with atrial fibrillation (AF).
However, a growing number of patients
have a contraindication or are deemed
inappropriate for long-term OAC
therapy1 and therefore an alternative
mechanical strategy to prevent left atrial
appendage (LAA) thrombus migration
has emerged to treat this population. We
conducted a meta-analysis of all ran-
domized clinical trials (RCTs) to assess
the safety and efficacy of LAA closure
(LAAC) versus anticoagulation in high-
risk AF patients.

We performed a comprehensive
electronic databases search for RCTs.
Two authors extracted and analyzed the
data using R v3.3.1 and STATA v15.1
software. The primary outcome was all-
cause death. We calculated hazard
ratios (HRs) and 95% confidence inter-
vals (CIs) to account for differences in
follow-up duration using a random-
effects model. A unique Kaplan-Meier
curve for all-cause death was recon-
structed from the included trials and a
Cox proportional-hazards model was
calculated. The proportional-hazards
assumption was tested using the resid-
ual Schoenfeld test.

We identified 3 RCTs with 1,516
total patients (age 73.0 § 8.1 years;
females 31%), randomizing 5,038.9
patient-years of follow-up.2,3 The mean
CHA2DS2-VASc score was 4.0 § 1.5
and 31.1% of the patients had permanent
AF. Successful device deployment was
achieved in 91.9% of the study partici-
pants. Early procedural complications
(within 7 days) included 3.1% pericar-
dial effusion, 0.6% device embolization,
and forest plot for clinical outcomes (B). DOAC = dir

s in Atrial Fibrillation; PREVAIL = Prospective Rando

ng-TermWarfarin Therapy; PROTECT AF =WATCH
0.5% major bleeding, 0.5% stroke, and
0.1% death (combined risk of serious
complications 5.0%).

Compared with OAC, LAAC was
associated with a statistically signifi-
cant reduction of all-cause death (inci-
dent-rate-ratio = 0.74, 95% CI 0.56 to
0.99, p = 0.02; HR 0.73, 95% CI 0.56
to 0.97, p = 0.03; absolute-risk-differ-
ence = 2.6%) and cardiovascular death
(HR 0.63, 95% CI 0.42 to 0.94,
p = 0.02). There were no significant dif-
ferences between groups in terms of all
stroke or systemic embolism (HR 0.99,
95% CI 0.65 to 1.50, p = 0.96) or over-
all bleeding (HR 0.88, 95% CI 0.65 to
1.20, p = 0.43). However, LAAC was
associated with a significant reduction
of nonprocedural bleeding compared
with OAC (HR 0.49; 95% CI 0.35 to
0.70; p <0.01) (Figure 1). Subgroup
analysis of all-cause mortality based on
the type of anticoagulants (vitamin-K-
antagonists vs direct oral anticoagulants)
showed no significant interaction.

This investigation demonstrated for
the first time that LAAC was associated
with a significant reduction of all-cause
death. LAAC was also associated
with a significant reduction in cardio-
vascular death and nonprocedural
related bleeding.

The observation of lower mortality
in the LAAC group is paramount con-
sidering 2/3 of the enrolled population
were above 75 years which may impose
significant competing mortality risks in
this population. The primary driver for
the lower mortality could be explained
by the significant reduction in bleeding.
ect oral anticoagulants; PRAUGE-17 = Left Atrial

mized Evaluation of the Watchman LAA Closure
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The divergence of mortality curves
is notable beyond follow-up duration
of 1 year − the time where most of
the LAAC arm discontinued anticoagu-
lant therapy. It is noteworthy in the
PRAGUE-17 trial, the LAAC group
did not require anticoagulation (only
13.8% of the patients received apixaban
for 3 months).3 This observation might
indeed favor lower bleeding in the
device arm, and therefore conferred a
lower mortality.

The nonstatistically significant
trend toward higher ischemic stroke or
systemic embolism in the LAAC arm
warrants further investigation. This
observation is mainly derived from the
lower-than-expected ischemic stroke
events in the warfarin group of the
PREVAIL trial at a rate of 0.73%. This
rate could be partially explained by the
relatively high appropriate time-in-ther-
apeutic range for warfarin (68%) and/or
low sample size, which is reflected
by the wide confidence interval in our
analysis.2

Although serious early procedure-
related complications were not infre-
quent (5.0%) these complications
occurred predominantly in earlier
RCTs, with more contemporary data
demonstrating a lower complication
risks and higher success rates, perhaps
due in part to improvements in patient
selection and/or operator experience.4

Nevertheless, the decision of LAAC
should be individualized in a shared
decision-making process with appropri-
ately selected patients, considering
the short-term procedural complica-
tions, long-term thromboembolism risk
absent therapy, and bleeding risks while
on anticoagulation.

In conclusion, in selected patients
with nonvalvular AF, LAAC is associ-
ated with lower all-cause and cardio-
vascular death, and nonprocedural
bleeding without increased ischemic
events. Further long-term adequately
powered trials assessing ischemic
endpoints are needed.
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Letter to the Editor in
Response to Nous et al
2020
Dear Editor,—
We were interested to read Nous et

al’s1 recent article which described the
prognostic benefits of using coronary
computed tomography angiography
(CCTA) to identify subclinical coronary
artery disease (CAD) in patients with
atrial fibrillation (AF). The addition of
the calcium score and CCTA resulted in
the re-classification of 47 patients’ car-
diovascular risk stratification score.
Twenty-eight of these moved up in clas-
sification with 8 becoming very high-
risk due to obstructive CAD. Initiation
of secondary prevention (statin therapy)
in these patients was concluded to be
beneficial.2

Dunleavy et al3 investigated patients
undergoing computed tomography of
the pulmonary veins prior to AF ablation
therapies. They identified 131 patients
with undiagnosed coronary artery calci-
fication, yet none of these patients were
prescribed a statin upon discharge. Thus,
whilst CCTA may enhance risk stratifi-
cation of AF patients it is apparent that
this does not always translate to a
change in clinical practice.

Nous et al1 also states that the
observed radiation dose of CCTA was
high, limiting its use in asymptomatic
patients. Cori et al4 noted that in symp-
tomatic patients undergoing radiofre-
quency ablation the use of CT compared
to no CT resulted in a significantly
higher effective radiation dose with no
improvements in clinical outcomes for
AF. Whilst it is worth noting that Nous
et al1 identified benefit in stratification
for cardiovascular risk, it raises the point
as to whether the benefits of routine CT
in all AF patients would justify the radi-
ation exposure.

Despite these limitations, the authors
introduce a novel way in which CT in
AF could be of prognostic benefit.1 As
the identification and management of
CAD to improve AF burden is already
recommended in the international
guidelines,5 this approach may be use-
ful prior to catheter ablation given that
patients are likely to undergo a CT. The
true impact CT scans could have on
stratifying the medical management of
AF patients requires further investiga-
tion with larger sample sizes.
Disclosures

The authors declare that they have
no known competing financial interests
or personal relationships that could
have appeared to influence the work
reported in this paper.

Kelly Wyatt, BSca,*

Mahmood Ahmad, MBBSb

Ali Kirresh, MBBSb
a University College London Medical School,

London, United Kingdom.
b Royal Free London NHS Foundation Trust

2 July 2020

1. Nous FMA, Budde RPJ, van Dijkman ED,
Musters PJ, Nieman K, Galema TW. Prognos-
tic value of subclinical coronary artery disease
in atrial fibrillation patients identified by coro-
nary computed tomography angiography. Am
J Cardiol 2020;126:16–22. Available at:
https://doi.org/10.1016/j.amjcard.2020.03.050.

2. Piepoli M, Hoes A, Agewall S, Albus C, Bro-
tons C, Catapano A, Cooney M-T, Corra U,
Cosyns B, Deaton C, Graham I, Stephen Hall
M, Hobbs R, Lochen M-L, Lollgen H,

http://refhub.elsevier.com/S0002-9149(20)30633-0/sbref0001_24732
http://refhub.elsevier.com/S0002-9149(20)30633-0/sbref0001_24732
http://refhub.elsevier.com/S0002-9149(20)30633-0/sbref0001_24732
http://refhub.elsevier.com/S0002-9149(20)30633-0/sbref0001_24732
http://refhub.elsevier.com/S0002-9149(20)30633-0/sbref0002_24732
http://refhub.elsevier.com/S0002-9149(20)30633-0/sbref0002_24732
http://refhub.elsevier.com/S0002-9149(20)30633-0/sbref0002_24732
http://refhub.elsevier.com/S0002-9149(20)30633-0/sbref0002_24732
http://refhub.elsevier.com/S0002-9149(20)30633-0/sbref0002_24732
http://refhub.elsevier.com/S0002-9149(20)30633-0/sbref0002_24732
http://refhub.elsevier.com/S0002-9149(20)30633-0/sbref0002_24732
http://refhub.elsevier.com/S0002-9149(20)30633-0/sbref0003_24732
http://refhub.elsevier.com/S0002-9149(20)30633-0/sbref0003_24732
http://refhub.elsevier.com/S0002-9149(20)30633-0/sbref0003_24732
http://refhub.elsevier.com/S0002-9149(20)30633-0/sbref0003_24732
http://refhub.elsevier.com/S0002-9149(20)30633-0/sbref0003_24732
http://refhub.elsevier.com/S0002-9149(20)30633-0/sbref0003_24732
http://refhub.elsevier.com/S0002-9149(20)30633-0/sbref0003_24732
http://refhub.elsevier.com/S0002-9149(20)30633-0/sbref0003_24732
http://refhub.elsevier.com/S0002-9149(20)30633-0/sbref0003_24732
http://refhub.elsevier.com/S0002-9149(20)30633-0/sbref0003_24732
http://refhub.elsevier.com/S0002-9149(20)30633-0/sbref0003_24732
http://refhub.elsevier.com/S0002-9149(20)30633-0/sbref0004_24732
http://refhub.elsevier.com/S0002-9149(20)30633-0/sbref0004_24732
http://refhub.elsevier.com/S0002-9149(20)30633-0/sbref0004_24732
http://refhub.elsevier.com/S0002-9149(20)30633-0/sbref0004_24732
http://refhub.elsevier.com/S0002-9149(20)30633-0/sbref0004_24732
http://refhub.elsevier.com/S0002-9149(20)30633-0/sbref0004_24732
https://doi.org/10.1016/j.amjcard.2020.07.022
http://crossmark.crossref.org/dialog/?doi=10.1016/j.amjcard.2020.06.056&domain=pdf
https://doi.org/10.1016/j.amjcard.2020.03.050
http://refhub.elsevier.com/S0002-9149(20)30633-0/sbref0002_24707
http://refhub.elsevier.com/S0002-9149(20)30633-0/sbref0002_24707
http://refhub.elsevier.com/S0002-9149(20)30633-0/sbref0002_24707
http://refhub.elsevier.com/S0002-9149(20)30633-0/sbref0002_24707
www.ajconline.org

	Meta-analysis of Left Atrial Appendage Closure Versus Anticoagulation in Patients With Atrial Fibrillation
	Disclosures

	Letter to the Editor in Response to Nous et al 2020
	Disclosures


