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Single Anti-platelet

Versus Dual Anti-

platelet Therapy After

Transcatheter Aortic

Valve Implantation: A

Meta-Analysis of
Randomized Trials

Transcatheter aortic valve replace-
ment (TAVR) has revolutionized the
management of patients with severe
symptomatic aortic stenosis and has
been expanded to low surgical risk
patients.1 Dual antiplatelet therapy
(DAPT) with aspirin and clopidogrel
for 6 months is recommended after
TAVR in patients without an indication

for chronic anticoagulation. This rec-
ommendation is based on observational
studies and consensus opinion.2 A
recent multicenter randomized con-
trolled trial (RCT) has challenged these
recommendations.3 The aim of this
meta-analysis of RCTs was to evaluate
the efficacy and safety of single anti-
platelet therapy (SAPT) versus DAPT
after TAVR.

A computerized search of MED-
LINE, SCOPUS, and Cochrane data-
bases was performed without language
restrictions through October 1, 2020 for
RCTs comparing SAPT versus DAPT
after TAVR. A protocol for this meta-
analysis was prospectively registered at
PROSPERO (CRD42019143329). The
study design, baseline characteristics,
intervention strategies, and clinical
outcomes were extracted by 2 indepen-
dent investigators (A.E and R.T). Dis-
crepancies between investigators were
resolved by consensus. The safety out-
comes included life-threatening or
major bleeding, and any bleeding. The
efficacy outcomes included all-cause
mortality, myocardial infarction (MI),
and major stroke. Outcomes were
reported at the longest follow-up. The
quality of the included trials was
assessed using the RoB2 tool. Data
were pooled using random-effects
model using inverse variance methods.
Heterogeneity across trials was
assessed by I2 statistics. Publication
bias was not assessed due to the small

Table 1.

Baseline characteristics for patients with atrial fibrillation and on long-term anticoagulation among nonagenarians vs patients <90 years old

Unmatched Propensity matched

Nonagenarians(77,451) Age < 90(764,044) P. value Nonagenarians (77,451) Age < 90 (77,451) P. value

Women 63.7 46.2 <0.001 63.7 62.9 =0.001

Iron deficiency anemia 20.2 17.2 <0.001 20.2 20.3 =0.61

Heart failure 27.3 20.0 <0.001 27.3 28.1 =0.001

Chronic lung disease 17.8 23.0 <0.001 17.8 18.4 =0.004

Coagulopathy 5.6 5.4 =0.03 5.6 5.7 =0.23

Depression 7.3 8.6 <0.001 7.3 7.7 =0.001

Diabetes mellitus 14.5 24.4 <0.001 14.5 15.0 =0.008

Hypertension 66.3 64.8 <0.001 66.3 67.2 =0.001

Chronic liver disease 0.5 1.7 <0.001 0.5 0.5 =0.48

Metastatic cancer 0.7 1.3 <0.001 0.7 0.8 =0.38

Obesity, BMI ≥30 2.2 14.3 <0.001 2.2 2.3 =0.16

Peripheral vascular disease 10.4 10.4 =0.94 10.4 10.7 =0.04

Psychiatric disorder 1.8 2.4 <0.001 1.8 1.9 =0.22

Pulmonary hypertension 5.8 4.4 <0.001 5.8 5.9 =0.52

Chronic kidney disease 24.9 20.8 <0.001 24.9 24.6 =0.17

Solid tumor without metastasis 1.7 1.9 <0.001 1.7 1.9 =0.02

Valvular heart disease 12.2 7.7 <0.001 12.2 12.5 =0.13

Values presented in %, or (#). Chi-Square test was used to compare between groups.
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number of included trials (<10). Statis-
tical analyses were conducted using
RevMan 5.0 software (Cochrane Col-
laboration, Oxford, United Kingdom).

The final analysis included 4 RCTS,3-6

with a total of 1,086 patients. The
weighted follow up was 9.2 months.
Trans-femoral access was used in 93.3%.
Aspirin represented SAPT in all studies,
while the DAPT regimen consisted of
aspirin and clopidogrel in all studies,

except in the SAT-TAVI trial where
ticlopidine was allowed.5 The TAVR
valves were exclusively balloon expand-
able in 2 RCTs,5,6 self-expandable in 1
RCT,4 and 1 trial allowed both types.2

Aside from the open label design in 3 of
the 4 RCTs,3,4,6 all trials were deemed to
be of low risk of bias in all other
domains.

All outcomes were available for
analysis in the 4 studies, except for any

bleeding events that was not reported in
1 study.6 Compared with DAPT, SAPT
was associated with lower incidence of
life-threatening or major bleeding
(5.4% vs 10.6%; risk ratio [RR] 0.51,
95% confidence interval [CI] 0.33 to
0.79, p = 0.01; I2 = 0%) and any bleed-
ing (14.7% vs 24.2%; RR 0.61; 95% CI
0.46 to 0.80; p = 0.01; I2 = 0%). There
was no significant difference between
SAPT and DAPT in the incidence of

Figure 1. Forest plot for life-threatening or major bleeding, any bleeding, all-cause mortality major stroke and myocardial infarction.
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all-cause mortality (6.1% vs 6.1%; RR
1.02, 95% CI 0.64 to 1.63, p = 0.95,
I2 = 0%), MI (0.9% vs 2.0%; RR 0.50,
95% CI 0.18 to 1.40, p = 0.19, I2 = 0%),
and major stroke (1.8% vs 1.5%; RR
1.26, 95% CI 0.50 to 3.18, p = 0.63,
I2 = 0%) (Figure 1).

In this meta-analysis of 4 RCTs
including 1,086 patients predominately
undergoing transfemoral TAVR, SAPT
was associated with lower incidence of
life-threatening or major bleeding and
any bleeding, without an increased risk
of ischemic events including all-cause
mortality, MI and major stroke at a
mean of 9.2 months. There was no evi-
dence of statistical heterogeneity for all
outcomes.

Various antithrombotic protocols
have been evaluated post-TAVR in
order to minimize ischemic and hemor-
rhagic complications in TAVR patients.
While several RCTs have evaluated the
use of SAPT versus DAPT post-TAVR,
however; none of these trials were ade-
quately powered to detect differences in
individual outcomes.3-6 The present
analysis included the most updated
RCTs and constitutes the totality of
available randomized data on this topic.
We demonstrated that aspirin alone
offers a safer profile compared with
DAPT post TAVR without an increased
risk of ischemic events. This analysis is
limited by the lack of patient-level data
as well as data on subclinical valve
thrombosis, which warrants further
investigation.
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Impact of Atrial
Fibrillation in Aortic

Stenosis (From the

United States

Readmissions Database)

Even though atrial fibrillation (AF) is
present in more than 30% of patients with
aortic stenosis (AS),1 it is typically not
included in the decision-making algorithm
for the timing or need for aortic valve
replacement (AVR), either by transcath-
eter (TAVR) or surgical (SAVR)

approaches.2 Therefore, we aimed to com-
pare patient characteristics, and in-hospi-
tal and 6-month in-hospital outcomes of
AS patients with and without AF who
underwent AVR and no-AVR from a
nationwide population-based registry.

We used the publicly available
Nationwide Readmissions Database
2016 to 2017, developed by Healthcare
Cost and Utilization Project for this ret-
rospective study.3 The dataset uses
unique patient linkages which aids in
following patients during a calendar
year. We used the International Classi-
fication of Diseases-10th revision codes
to identify AS patients ≥ 18 years of
age, and without endocarditis, and cate-
gorized them into AS with AF and AS
without AF cohorts. Treatment strate-
gies identified were TAVR, SAVR,
and no-AVR. In-hospital complications
such as mortality, stroke, acute kidney
injury, major bleeding requiring trans-
fusion (bleeding), pacemaker implanta-
tion, and in-hospital mortality within 6
months of being discharged alive were
compared in the 2 cohorts. We used the
weight variable provided by the Nation-
wide Readmissions Database to present
national estimates of the results.

Of 740,978 eligible AS patients,
40.4% had AF at the time of admission
to the hospital. TAVR, SAVR, and no-
AVR were done in 7%, 9.3%, and
83.7% of AS with AF patients respec-
tively (Table 1). Similarly, majority
(84.4%) of AS without AF patients
were managed with no-AVR. AS
patients with AF were older than those
without AF. Of note, congestive heart
failure was most frequently found in
patients who underwent TAVR in both
AS with and without AF cohorts. In-
hospital mortality was significantly
higher for AS with than without AF
patients who underwent TAVR (1.7%
vs 1.1%; odds ratio [OR]: 1.394; 95%
confidence interval [CI]: 1.138 to
1.707; p < 0.001) and no-AVR (6.0%
vs 3.8%; OR: 1.344; 95% CI: 1.301 to
1.388; p < 0.001). Complications such
as acute kidney injury and bleeding
were significantly worse for AS with
than without AF patients who under-
went TAVR, SAVR, or no-AVR. Of
patients discharged alive, a significantly
more number of AS with AF patients
died in-hospital during any readmission
within 6 months. A multivariate regres-
sion analysis with adjustment for age,
gender, heart failure, previous valve

154 The American Journal of Cardiology (www.ajconline.org)

http://refhub.elsevier.com/S0002-9149(20)31137-1/sbref0001_24957
http://refhub.elsevier.com/S0002-9149(20)31137-1/sbref0001_24957
http://refhub.elsevier.com/S0002-9149(20)31137-1/sbref0001_24957
http://refhub.elsevier.com/S0002-9149(20)31137-1/sbref0001_24957
http://refhub.elsevier.com/S0002-9149(20)31137-1/sbref0001_24957
http://refhub.elsevier.com/S0002-9149(20)31137-1/sbref0003_24957
http://refhub.elsevier.com/S0002-9149(20)31137-1/sbref0003_24957
http://refhub.elsevier.com/S0002-9149(20)31137-1/sbref0003_24957
http://refhub.elsevier.com/S0002-9149(20)31137-1/sbref0003_24957
http://refhub.elsevier.com/S0002-9149(20)31137-1/sbref0003_24957
http://refhub.elsevier.com/S0002-9149(20)31137-1/sbref0003_24957
http://refhub.elsevier.com/S0002-9149(20)31137-1/sbref0004_24957
http://refhub.elsevier.com/S0002-9149(20)31137-1/sbref0004_24957
http://refhub.elsevier.com/S0002-9149(20)31137-1/sbref0004_24957
http://refhub.elsevier.com/S0002-9149(20)31137-1/sbref0004_24957
http://refhub.elsevier.com/S0002-9149(20)31137-1/sbref0004_24957
http://refhub.elsevier.com/S0002-9149(20)31137-1/sbref0004_24957
http://refhub.elsevier.com/S0002-9149(20)31137-1/sbref0004_24957
http://refhub.elsevier.com/S0002-9149(20)31137-1/sbref0004_24957
http://refhub.elsevier.com/S0002-9149(20)31137-1/sbref0005_24957
http://refhub.elsevier.com/S0002-9149(20)31137-1/sbref0005_24957
http://refhub.elsevier.com/S0002-9149(20)31137-1/sbref0005_24957
http://refhub.elsevier.com/S0002-9149(20)31137-1/sbref0005_24957
http://refhub.elsevier.com/S0002-9149(20)31137-1/sbref0005_24957
http://refhub.elsevier.com/S0002-9149(20)31137-1/sbref0005_24957
http://refhub.elsevier.com/S0002-9149(20)31137-1/sbref0005_24957
http://refhub.elsevier.com/S0002-9149(20)31137-1/sbref0006_24957
http://refhub.elsevier.com/S0002-9149(20)31137-1/sbref0006_24957
http://refhub.elsevier.com/S0002-9149(20)31137-1/sbref0006_24957
http://refhub.elsevier.com/S0002-9149(20)31137-1/sbref0006_24957
http://refhub.elsevier.com/S0002-9149(20)31137-1/sbref0006_24957
http://refhub.elsevier.com/S0002-9149(20)31137-1/sbref0006_24957
http://refhub.elsevier.com/S0002-9149(20)31137-1/sbref0006_24957
http://refhub.elsevier.com/S0002-9149(20)31137-1/sbref0006_24957
http://refhub.elsevier.com/S0002-9149(20)31137-1/sbref0006_24957
http://refhub.elsevier.com/S0002-9149(20)31137-1/sbref0006_24957
http://refhub.elsevier.com/S0002-9149(20)31137-1/sbref0006_24957
http://refhub.elsevier.com/S0002-9149(20)31137-1/sbref0006_24957
http://refhub.elsevier.com/S0002-9149(20)31137-1/sbref0006_24957
https://doi.org/10.1016/j.amjcard.2020.11.002
http://crossmark.crossref.org/dialog/?doi=10.1016/j.amjcard.2020.10.032&domain=pdf
www.ajconline.org

	Single Anti-plateletVersus Dual AntiplateletTherapy AfterTranscatheter AorticValve Implantation: AMeta-Analysis ofRandomized Trials

