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Abstract

Background: The efficacy and safety of novel oral anticoagulants (NOACs) compared
to the current guideline-recommended vitamin K antagonists (VKAs) in atrial
fibrillation (AF) patients undergoing transcatheter aortic valve replacement (TAVR)
has not been well established. We pooled evidence from all available studies to
assess the risks and benefits of this drug class.

Methods: We queried electronic databases (MEDLINE, Scopus, and Cochrane
central) up until January 28th, 2022 for studies comparing NOACs to VKAs in AF
patients undergoing TAVR. Results from studies were presented as risk ratios (RR)
and pooled using a random-effects model. Subgroup analysis by study design and
meta-regression analysis were performed to explore heterogeneity.

Results: A total of 12 studies (3 RCTs and 9 observational) containing 12,203
patients (mean age 81.2 years; 50.5% men) were identified and included in the
analysis. Pooled analysis revealed no significant difference between NOACs and
VKAs in terms of stroke or systemic embolism (RR: 0.78; p = 0.18), major bleeding
(RR: 0.84; p = 0.32), intracranial hemorrhage (RR 0.61; p = 0.06), all-cause mortality
(RR: 0.69; p = 0.07), and myocardial infarction (RR: 1.60; p = 0.24) at a mean length of
follow-up of 15.1 months. RCTs and observational studies did not significantly differ
across outcomes on subgroup analysis. Meta-regression analysis found heterogene-
ity in all-cause mortality to be significantly explained by percentage of males
(coefficient: 0.049, p=0.007), mean age (coefficient: 0.221, p<0.001), and
CHA2DS2-VASc score (coefficient: -1.657, p < 0.001).

Conclusions: This meta-analysis suggests that outcomes with NOACs do not
significantly differ compared to VKAs following TAVR in patients with AF.

KEYWORDS

atrial fibrillation, novel oral anticoagulants, transcatheter aortic valve replacement, vitamin K
antagonists, Warfarin

WILEY

Catheter Cardiovasc Interv. 2022;1-10.

wileyonlinelibrary.com/journal/ccd © 2022 Wiley Periodicals LLC.

1


http://orcid.org/0000-0001-5522-9716
mailto:mustafamemon2@gmail.com
https://wileyonlinelibrary.com/journal/ccd
http://crossmark.crossref.org/dialog/?doi=10.1002%2Fccd.30213&domain=pdf&date_stamp=2022-04-27

2—‘—WI LEY

MEMON ET AL.

1 | INTRODUCTION

Atrial fibrillation (AF) is one of the most clinically significant cardiac
arrhythmias, and is a major cause of morbidity and mortality, especially
in the United States." AF patients are at increased risk for
thromboembolic events, particularly in the presence of valvular heart
disease (VHD).? Since both conditions primarily affect the elderly,
many AF patients also have concomitant aortic stenosis (AS).®> While
most AS patients of all risk strata (low, intermediate, and high) are
candidates for TAVR, the older patients with medium® to high-risk® AS
are preferably treated via the minimally invasive transcatheter aortic
valve replacement (TAVR) procedure. Reportedly, 16%-59% of
patients undergoing TAVR have pre-existing AF, that is, the presence
of AF at or before the time of TAVR.® These patients are frequently
prescribed anticoagulants, namely vitamin K antagonists (VKAs) like
warfarin, and novel (i.e., non-vitamin K antagonist) oral anticoagulants
(NOACs), to reduce the risk of thromboembolic events.”

The efficacy of NOACs for AF in the absence of valvular disease
has already been well established, with multiple studies demonstrat-
ing their superiority to VKAs.° ** The data are still unclear for AF
with VHD though, despite these patients being more in need of
anticoagulants. Most AF NOAC trials enrolled small numbers of AS
patients relative to patients with other valvular defects, limiting the
reliability of the results obtained.*? Currently, AS patients who have
undergone TAVR are typically prescribed VKAs or antiplatelet
therapy, regardless of whether they have AF or not, to mitigate the
risk of thrombus formation on the TAVR valve.”®> NOACs are
currently not recommended, mainly because the studies cited
were stopped prematurely due to high rates of bleeding in the
NOAC arms.'* However, newer trials compared the efficacy and
safety of VKAs and NOACs in TAVR patients with AF. A prior meta-
analysis’® compared the effects of warfarin and NOACs in post-
TAVR patients. However, it did not specifically study patients with
AF, that is, the indication for anticoagulation, was limited by a
relatively small sample size, and assessed only a handful of adverse
outcomes. In particular, there was no mention of intracranial
hemorrhage (ICH), one of the most dreaded complications of
antithrombotic therapy. Since this publication there have been
several important trials present and published in this field, thereby

necessitating an updated review and analysis.

2 | METHODS

This systematic review and meta-analysis was conducted in
accordance with Preferred Reporting Items for Systematic review
and Meta-Analyses (PRISMA) guidelines.*®

2.1 | Data sources and search strategy

Two reviewers (AAS and MMM) independently searched through the
MEDLINE, Embase, and Cochrane central databases through January

28th, 2022. No time or language restrictions were set. The search
strategy involved using MeSH terms to determine the different
keywords for TAVR and AF coupled with the Boolean operators,
“AND” and “OR.” We also went through other data sources, namely
bibliographies of editorials and relevant reviews from major medical
journals, conference proceedings for indexed abstracts, and data-
bases of grey/unpublished literature. The detailed search strategy for
both databases is provided in Table S1.

2.2 | Study selection

The predefined eligibility criteria for our study were: (1) randomized
controlled trials (RCTs) or observational studies; (2) patients with AF
who underwent TAVR; (3) compared outcomes after anticoagulant
therapy with NOACs versus VKAs; (4) included at least one of the
following outcomes: major bleeding, stroke or systemic embolism
(SSE), myocardial infarction (MI), all-cause mortality, and/or ICH. The
definition of major bleeding was accepted as reported by individual
studies. We had planned to also include major adverse cardiovascular
event (MACE) as an outcome; however, the definition of MACE
varied widely across studies and hence could not be compared.

All studies retrieved were compiled in Endnote Reference Library
(Version X7.5; Clarivate Analytics) software where the duplicates
were identified and removed. All the remaining articles were then
thoroughly reviewed to ensure that they met our predefined

eligibility criteria.

2.3 |
quality

Data extraction and assessment of study

Data were extracted and verified by two reviewers (AAS and MMM). The
original reference articles were reviewed in the event of any discrepanc-
ies. Summary events and totals were extracted and used to calculate risk
ratios (RRs) with 95% confidence intervals (Cls). In cases where summary
events were not available (n=2), hazard ratios with 95% Cls were
extracted and approximated to RRs. Additionally, other study character-
istics like the number of participants, percentage of participants with a
history of diabetes mellitus, baseline CHA2DS2-VASc score, publication
year, length of follow-up, and mean/median ages were also extracted.
The Newcastle-Ottawa scale was used to assess the quality of
observational studies based on selection, comparability, and outcome/
exposure criterion of included studies."” For RCTs, the Cochrane Risk of
Bias Tool (CRBT) was employed to evaluate study quality across six
domains (selection bias, performance bias, detection bias, attrition bias,

reporting bias, and other bias).*®

2.4 | Statistical analysis

Meta-analysis was performed using RevMan (version 5.3; Copen-
hagen: The Nordic Cochrane Centre, The Cochrane Collaboration).
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Outcomes of interest were presented as RRs with 95% Cls, and
were pooled using an inverse variance weighted random-effects
model. The pooled analyses were visually represented with forest
plots. Higgins I? was used to evaluate heterogeneity across studies.
A value of 25%-50% was deemed mild, 50%-75% moderate, and
>75% severe.'” Outcomes were stratified into subgroups based on
study design (RCT or observational) to reduce the risk of bias.
Multivariate random-effects meta-regression analysis was carried
out using Open Meta-Analyst (Brown University School of Public
Health Providence) to further explore heterogeneity. Outcomes
with 210 studies (SSE, major bleeding, all-cause mortality) were
included in the meta-regression analysis with the covariates of age
(years), follow-up duration (days), proportion of males (%), history
of diabetes mellitus (%), and baseline CHA2DS2-VASc score.
Publication bias was assessed using a funnel plot and Egger's
regression test for the outcome of SSE. A p < 0.05 was considered
significant in all cases.

3 | RESULT

3.1 | Literature search results

The complete literature search and study selection process has been
outlined in the PRISMA flow diagram (Figure 1). The initial search
yielded 782 potential articles. After exclusion based on title and
abstract (n=765), we screened 17 full-text studies, of which 12
studies (3 RCTs?°?? and 9 observational)®?%~° containing 12,203

patients were finalized for this analysis.

3.2 | Study characteristics and quality assessment

Study characteristics and baseline demographics have been summa-
rized in Table 1. Mean age of patients ranged from 71.2 to 84.4 years
with an average of 81.2 years. The percentage of males varied from

c
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FIGURE 1 PRISMA flow diagram outlining literature search and study selection process
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33.3% to 65.6% between studies, averaging at 50.5%. Observational

— T —
5 R & 5T
;. E ) ) E § E % studies were assessed to be of moderate to high quality, achieving
= a o .
.'g % T f N e P <DE é scores from 4 to 8 out of a maximum of 9 on the Newcastle Ottawa
R 0 Nl g g scale (Table S2). Similarly, RCTs were deemed to be of generally low
Q
a‘ g g £ % risk of bias according to the CRBT (Figure S1). Egger's regression was
S ﬁ . L:_i g significant for publication bias (p = 0.028) as visualized by the funnel
5 g . g § g & plot (Figure S2).
. T
g %) =
2 nae £ g
I cd s g _ 82 c 33 | Outcome analysis
S 5 2 E 3 5 2%
A 3 2 283
3= S SSE (Figure 2): 10 studies (two RCTs, eight observational) reported
wn wn 0 ©
— G - @ §2 8 the composite outcome of SSE. Meta-analysis did not show a
g g 5 SEE
§ i p I g E s significant difference between NOACs and VKAs with respect to SSE
= o FE 2 .
e 3 g g 22 5 (RR:0.78[95% Cl: 0.54, 1.12]; p= 0.18, 1> = 67%). Subgroup analysis
[T =N %]
o = = = g ® = by study design (RCT or observational) revealed no significant
2 N n o = g S difference (p value for interaction = 0.38).
o N~ [9\] hel “©
2382 b 0 < § 42 f Major bleeding (Figure 3): 12 studies (three RCTs, nine
5 [}
= § % 9 observational) reported data on major bleeding. Pooled analysis did
= - o
‘{:: o - © § 2 = not show a significant difference between NOACs and VKAs (RR:
T c
= E S = N ; 3 2 0.84 [95% Cl: 0.59, 1.19]; p=0.32, I?=81%). Subgroup analysis by
L —=
T g % E’ study design did not reveal any significant difference (p value for
< un ™ <) g © Y f PR
interaction = 0.21).
e x N gk o2y | |
= <>t £ S ICH (Figure 4): Four studies (two RCTs, two observational)
3 g i ; i) contained data on ICH. No significant difference was observed between
3 .0 N =
LR - ° - o % 9 NOACs and VKAs for ICH (RR: 0.61 [95% CI: 0.36, 1.02]; p=0.06,
w2 b g2
g § > ¥ g 2 2 é < I?=27%). Likewise, no significant difference could be identified when
c -
4&3 g § stratifying studies by study design (p value for interaction = 0.79).
- § = }3 All-cause mortality (Figure 5): a total of 11 studies (three RCTs,
Q o o > .B
g % X . ® £ g eight observational) reported all-cause mortality. No significant
.9 X ¥ o 2 Rel . .
= f B3 5 22 g < c 2 ?:, difference was found for all-cause mortality between NOACs and
2 ] 3 S5 =
£ é © g T4 @ g) 5 £ VKAs (RR: 0.69 [95% Cl: 0.46, 1.03]; p=007, I*=89%) at a mean
§ ?% <';: 4 g § é z é_ % e duration of follow-up of 15.1 months. No significant difference was
o oz <
o8& > z > E ; = observed when separating the outcome by RCTs or observational
o B
& = 23 9 studies (p value for interaction = 0.06).
o T & O
© > >
el c '§ = _f§ < 2 § MI (Figure 6): One RCT and two observational studies provided
7] Q c T
5 5 g = g 3 5 8 2 & data on MI. Meta-analysis showed no significant difference between
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g 2 = e é z S g g NOACs and VKAs with respect to Ml (RR: 1.60 [95% CI: 0.73, 3.49];
o © ""' < % g g p=0.24, I>=0%). Subgroup analysis stratifying by study design did
- 2 e e ® < E not indicate any significant difference (p value for interaction = 0.78).
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w 2 c3 g’ s 2 s § 528 B33 p=0006), and decreasing CHA2DS2-VASc score (coefficient: ~1.628,
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: i § ;05 g < z=rd % =S g E; S p < 0.001) were significantly associated with between-study heterogene-
[ BlCl < = & 255 ity in all-cause mortality.
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NOAC VKA Risk Ratio Risk Ratio
Study or Subgroup log[Risk Ratio] SE Total Total Weight IV, Random, 95% Cl Year 1V, Random, 95% CI
4.1.1 Randomized Controlled Trials (RCTs)
Seeger et al. [CSI-TAVR trial] -0.9163 0.6778 141 131 5.3% 0.40[0.11, 1.51] 2017
Van Mieghem et al. [ENVISAGE-TAVI AF trial] -0.1881 0.2455 713 713  14.4% 0.83[0.51, 1.34] 2021 —_—
Subtotal (95% CI) 854 844 19.8% 0.76 [0.47, 1.21] ‘»
Heterogeneity: Tau? = 0.01; Chi® = 1.02, df = 1 (P = 0.31); I> = 2%
Test for overall effect: Z = 1.16 (P = 0.25)
4.1.2 Observational Studies
Geis et al. 0.802 0.8599 154 172 3.7% 2.23[0.41, 12.03] 2018
Jochheim et al. 0.3221 0.4178 326 636 9.7% 1.38[0.61, 3.13] 2019 —
Mangner et al. -0.5798 0.5482 182 416 7.1% 0.56 [0.19, 1.64] 2019 —_— 1
Moon et al. -0.9416 0.1369 3058 2671 17.5% 0.39[0.30, 0.51] 2019 —
Okoh et al. -0.1165 0.3479 31 121 11.5% 0.89 [0.45, 1.76] 2019 I
Butt et al. 0.3001 0.4339 219 516 9.3% 1.35[0.58, 3.16] 2019 —_—f
Kosmidou et al. [PARTNER Il trial] -0.1744 0.1468 155 778 17.3% 0.84[0.63, 1.12] 2019 —
Kawashima et al. -0.2307 0.8175 227 176 4.0% 0.79[0.16, 3.94] 2020
Subtotal (95% CI) 4352 5486 80.2% 0.82 [0.53, 1.28] il
Heterogeneity: Tau? = 0.23; Chi? = 25.99, df = 7 (P = 0.0005); I> = 73%
Test for overall effect: Z = 0.87 (P = 0.38)
Total (95% CI) 5206 6330 100.0% 0.78 [0.54, 1.12] il

- 2 _ . 2 _ _ _ R + + + t t t

Heterogeneity: Tau? = 0.17; Chi*? = 27.55, df = 9 (P = 0.001); I° = 67% o1 o2 NG 5 H 10

Test for overall effect: Z = 1.34 (P = 0.18)
Test for subgroup differences: Chi? = 0.06, df = 1 (P = 0.80), I = 0%

Favours NOAC Favours VKA

FIGURE 2 Forest plot comparing NOACs with VKA for stroke or systemic embolism (SSE). Cl, confidence interval; NOAC, novel oral
anticoagulants; VKA, vitamin K antagonists [Color figure can be viewed at wileyonlinelibrary.com]

NOAC VKA Risk Ratio Risk Ratio
Study or Subgroup log[Risk Ratio] SE Total Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
4.2.1 Randomized Controlled Trials (RCTs)
Seeger et al. [CSI-TAVR trial] -0.4155 0.5758 141 131 5.3% 0.66 [0.21, 2.04] 2017 —
Collet et al. [ATLANTIS trial] -0.1004 0.2703 223 228 9.6% 0.90 [0.53, 1.54] 2021 -
Van Mieghem et al. [ENVISAGE-TAVI AF trial] 0.3655 0.1487 713 713 11.4% 1.44[1.08, 1.93] 2021 —
Subtotal (95% CI) 1077 1072 26.4% 1.12 [0.74, 1.71] L 2
Heterogeneity: Tau? = 0.06; Chi? = 3.58, df = 2 (P = 0.17); I? = 44%
Test for overall effect: Z = 0.55 (P = 0.58)
4.2.2 Observational Studies
Geis et al. 0.1133 0.4097 154 172 7.4% 1.12 [0.50, 2.50] 2018 —
Jochheim et al. -0.1054 0.1717 326 636 11.1% 0.90 [0.64, 1.26] 2019 S
Butt et al. -0.0726 0.3454 219 516 8.4% 0.93[0.47, 1.83] 2019 —
Mangner et al. -0.2485 0.2447 182 416 10.0% 0.78[0.48, 1.26] 2019 —_—
Moon et al. -1.0498 0.1394 3058 2671 11.5% 0.35[0.27, 0.46] 2019 —_
Okoh et al. -1.1087 1.0571 31 121 2.3% 0.33[0.04, 2.62] 2019
Kosmidou et al. [PARTNER Il trial] 0.0677 0.1689 155 778 11.2% 1.07 [0.77, 1.49] 2019 -
Kalogeras et al. 0.4383 0.6126 115 102 5.0% 1.55[0.47, 5.15] 2019 — =
Kawashima et al. -0.4959 0.4657 227 176 6.7% 0.61[0.24, 1.52] 2020 ——
Subtotal (95% CI) 4467 5588 73.6% 0.78 [0.52, 1.15] L _d
Heterogeneity: Tau? = 0.24; Chi® = 37.52, df = 8 (P < 0.00001); I*> = 79%
Test for overall effect: Z = 1.25 (P = 0.21)
Total (95% CI) 5544 6660 100.0% 0.84 [0.59, 1.19] q
Heterogeneity: Tau? = 0.25; Chi? = 57.66, df = 11 (P < 0.00001); I> = 81% 0505 012 1 210

Test for overall effect: Z = 0.99 (P = 0.32)
Test for subgroup differences: Chi2 = 1.58, df = 1 (P = 0.21), I* = 36.8%

. 5
Favours NOAC Favours VKA

FIGURE 3 Forest plot comparing NOACs with VKA for major bleeding. Cl, confidence interval; NOAC, novel oral anticoagulants;
VKA, vitamin K antagonists [Color figure can be viewed at wileyonlinelibrary.com]

4 | DISCUSSION

This comprehensive systematic review and meta-analysis of 12
studies comprising of 12,203 patients compared outcomes with
NOACs to VKAs in patients with AF undergoing TAVR. The use of
NOACs was not significantly associated with a decrease in major
bleeding, SSE, M, all-cause mortality, or ICH compared to VKAs. This
data significantly updates a prior attempt at meta-analysis by
including data from five additional studies,®?°?>2%° including the
recently completed ATLANTIS and ENVISAGE-TAVI AF trials,?%??
thus significantly increasing statistical power and subsequent confi-
dence in the findings.

Although the noninferior safety and efficacy profile of NOACs to
VKA has been well-established in patients with nonvalvular AF&~**
barring few contraindications like advanced Chronic Kidney Dis-
ease,’’ the choice of anticoagulant is still widely debated in the
setting of AF with VHD, especially post-TAVR. Our analysis adds
significant insight to the growing body of literature. Considering
NOACs were not found to be more efficacious or safer than VKAs
after TAVR, one possible explanation for this could be that patients
selected for TAVR when compared to patients in non-TAVR settings
tend to be relatively older and frailer.>?> Consequently, such patients
present an additional risk of suffering from a non-AF-related stroke,
biasing the effect of NOACs in preventing cardioembolic stroke in AF
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NOAC VKA Risk Ratio Risk Ratio
Study or Subgroup log[Risk Ratio] SE Total Total Weight IV, Random, 95% Cl Year 1V, Random, 95% CI
4.3.1 Randomized Controlled Trials (RCTs)
Seeger et al. [CSI-TAVR trial] 1.026 1.6283 141 131 2.6% 2.79[0.11, 67.86] 2017
Van Mieghem et al. [ENVISAGE-TAVI AF trial] -0.2719 0.3276 713 713 38.0% 0.76 [0.40, 1.45] 2021 —m—
Subtotal (95% CI) 854 844 40.5% 0.80 [0.43, 1.50] -
Heterogeneity: Tau? = 0.00; Chi® = 0.61, df = 1 (P = 0.43); I = 0%
Test for overall effect: Z = 0.69 (P = 0.49)
4.3.2 Observational Studies
Geis et al. 1.209 1.629 154 172 2.6% 3.35[0.14, 81.60] 2018
Moon et al. -0.7985 0.2151 3058 2671 56.9% 0.45 [0.30, 0.69] 2019 i
Subtotal (95% CI) 3212 2843 59.5% 0.64 [0.14, 2.87] el
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FIGURE 4 Forest plot comparing NOACs with VKA for intracranial hemorrhage (ICH). NOAC, novel oral anticoagulants; VKA, vitamin K

antagonists [Color figure can be viewed at wileyonlinelibrary.com]

NOAC VKA Risk Ratio Risk Ratio
Study or Subgroup log[Risk Ratio] SE Total Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
4.6.1 Randomized Controlled Trials (RCTs)
Seeger et al. [CSI-TAVR trial] -0.9943 0.8294 141 131 4.3% 0.37[0.07, 1.88] 2017 —
Van Mieghem et al. [ENVISAGE-TAVI AF trial] 0.0238 0.1449 713 713 12.5% 1.02 [0.77, 1.36] 2021 -
Collet et al. [ATLANTIS trial] 0.0222 0.2794 223 228 10.7% 1.02 [0.59, 1.77] 2021 i
Subtotal (95% CI) 1077 1072 27.5% 1.00 [0.78, 1.28] L 3
Heterogeneity: Tau? = 0.00; Chi® = 1.47, df = 2 (P = 0.48); I = 0%
Test for overall effect: Z = 0.00 (P = 1.00)
4.6.2 Observational Studies
Geis et al. 0.1989 0.4015 154 172 8.9% 1.22 [0.56, 2.68] 2018 T
Butt et al. -0.4308 0.2821 219 516 10.7% 0.65[0.37, 1.13] 2019 ===
Mangner et al. -3.5066 0.9679 182 416 3.4% 0.03[0.00,0.20] 2019 —————
Jochheim et al. 0.3075 0.2119 326 636 11.7% 1.36 [0.90, 2.06] 2019 Tl
Moon et al. -0.9416 0.0842 3058 2671 13.0% 0.39[0.33, 0.46] 2019 -
Kalogeras et al. 0.6931 1.2036 115 102 2.4%  2.00[0.19, 21.16] 2019 —
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Kawashima et al. -0.939 0.3317 227 176  10.0% 0.39[0.20, 0.75] 2020 —
Subtotal (95% CI) 4436 5467 72.5% 0.62 [0.38, 1.03] -
Heterogeneity: Tau? = 0.36; Chi® = 54.72, df = 7 (P < 0.00001); I> = 87%
Test for overall effect: Z = 1.86 (P = 0.06)
Total (95% CI) 5513 6539 100.0% 0.69 [0.46, 1.03] &
Heterogeneity: Tau? - 0.32; Chi? = 77.09, df = 10 (P < 0.00001); I> = 87% 5005 o1 ) 200
Test for overall effect: Z = 1.81 (P = 0.07) Favours NOAC Favours VKA
Test for subgroup differences: Chi2 = 2.76, df = 1 (P = 0.10), I* = 63.8%
FIGURE 5 Forest plot comparing NOACs with VKA for all-cause mortality. Cl, confidence interval; NOAC, novel oral anticoagulants;
VKA, vitamin K antagonists [Color figure can be viewed at wileyonlinelibrary.com]

patients to the null. Indeed, our meta-regression results lend support
to this hypothesis, showing increasing age to account for differences
in outcomes between studies. Furthermore, our finding of no
difference in SSE between NOACs and VKAs differs from the study

by Liang et al.*®

where VKAs significantly reduced the stroke
outcome. This could be due to two reasons; first, we treated stroke
and systemic embolism as a composite outcome as opposed to
stroke only in Liang et al. study,'® thereby incorporating more data
points. Second, VKAs reduced the risk of stroke in the prior study
only when pooling data from observational studies, which are
inherently prone to confounding and selection bias, and not RCTs.
Our subgroup analysis, on the other hand, confirmed that both RCTs
and observational studies were congruent for all outcomes.
Additionally, baseline CHA2DS2-VASc score was significantly

associated with all-cause mortality in our meta-regression analysis.

|.33 I.,34

This is in agreement with studies by Hamid et al.”” and Orvin et a

which suggests a significant association between increasing
CHA2DS2-VASc scores and increased rate of stroke and mortality
at 1 year, and raises the possibility of using CHA2DS2-VASc scores in
quantifying risk for mortality in post-TAVR patients. Nevertheless,
these results should be viewed as hypothesis-generating and need to
be interpreted with caution.

Interestingly, the RRs for major bleeding and all-cause mortality
were well below one in observational studies, although they did not
achieve statistical significance. These results may indicate a weak
trend toward reduced morbidity and mortality associated with NOAC
use that may not have been fully demonstrated due to the small
sample size. Another factor which could have come into play is the
reverse causation phenomenon, whereby clinicians tend to prescribe

newer drugs, that is, NOACs to higher-risk patient because they
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NOAC VKA Risk Ratio Risk Ratio
Study or Subgroup log[Risk Ratio] SE Total Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
4.4.1 Randomized Controlled Trials (RCTs)
Van Mieghem et al. [ENVISAGE-TAVI AF trial] 0.539 0.4726 713 713 71.3% 1.71[0.68, 4.33] 2021 ———
Subtotal (95% CI) 713 713 71.3% 1.71 [0.68, 4.33] B
Heterogeneity: Not applicable
Test for overall effect: Z = 1.14 (P = 0.25)
4.4.2 Observational Studies
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FIGURE 6 Forest plot comparing NOACs with VKA for myocardial infarction (Ml). Cl, confidence interval; NOAC, novel oral anticoagulants;
VKA, vitamin K antagonists [Color figure can be viewed at wileyonlinelibrary.com]

perceive them to be more effective.’> The contrasting trends
between RCTs and observational studies observed in major bleeding
might be a result of possible selection bias introduced through
observational studies due to reverse causation.

To the best of our knowledge, our study is the first to include
data from the highly awaited ATLANTIS (Anti-Thrombotic Strategy
After Trans-Aortic Valve Implantation for Aortic Stenosis;
NCT02664649) and ENVISAGE-TAVI AF (Edoxaban Compared to
Standard Care After Heart Valve Replacement Using a Catheter in
Patients With Atrial Fibrillation) trials, two multi-center open-label
RCTs with a combined sample size of 2936 patients.’®?? These
trials add to the scant pool of RCTs investigating the optimal
antithrombotic therapy following TAVR. The results of the trial
outcomes corroborate our results of NOACs being equal to VKAs
in all safety and efficacy endpoints. Although major bleeding was
found to be significantly higher in the NOAC arm of ENVISAGE-
TAVI AF, this effect was mostly driven by an increased incidence
of gastrointestinal bleeding in that arm and was not observed in
any other trial. Nevertheless, these findings hold significance as
they can translate into clinicians safely being able to switch
patients from VKAs to NOACs without fear of posing any
additional risk to the patient. It should be noted that warfarin
use is limited by a narrow therapeutic index that necessitates
frequent International Normalized Ratio monitoring and dose
adjustments, thereby complicating treatment and reducing adher-
ence, which can lead to poorer prognosis.’ NOACs are free of
such limitations, and thus are more likely to lead to higher
adherence and lower complications. Furthermore, assessment
of platelet reactivity using assays such as Light Transmission
Aggregometry can serve as a powerful tool for predicting
thrombotic or bleeding outcomes and help to individualize patient
risk.>” Considering the lack of a clearly superior antithrombotic
agent, a reasonable approach would be to provide an individualized
risk-adjusted antithrombotic therapy. Ultimately, clinicians should
carefully assess the preferences, quality of life, socioeconomic
status, and most importantly, pre-existing comorbidities for each
patient to drive individualized treatment decisions.

Moreover, other avenues could also be targeted to reduce risk of
thromboembolism, such as LAAC (left atrial appendage closure), as is
being investigated by the ongoing WATCH-TAVR trial (WATCHMAN
for Patients With Atrial Fibrillation Undergoing Transcatheter Aortic
Valve Replacement; NCT03173534).°®7%° This intervention could
prove to be a feasible substitute for long term anticoagulation in
patients at high risk.

Our study is subject to certain limitations. First, most outcomes
suffered from moderate to severe levels of heterogeneity. Therefore,
we employed subgroup and meta-regression analysis to address
possible causes. Second, we pooled RCTs with observational studies,
the latter of which may be subject to confounding and multiple
forms of bias. However, subgroup analysis stratifying outcomes by
RCTs and observational studies proved agreement between the two
study designs in terms of statistical significance, strengthening the
confidence of our results. Third, the exact NOAC used varied
between each individual study and could be a source of potential
heterogeneity. Fourth, while only patients in stratum 1 of the
ATLANTIS trial were included in the present analysis, baseline
demographics were reported for all stratums combined and hence

had to be used for meta-regression analysis.

5 | CONCLUSION

In conclusion, in patients undergoing TAVR, NOACs were not
significantly different from VKAs with regard to all-cause mortality,
major bleeding, SSE, MI, or ICH. Therefore, NOACs can serve as a
reasonable alternative for patients after TAVR without incurring the
drawbacks of VKAs. Future large-scale clinical trials are warranted to

establish a clinically superior anticoagulant regime post-TAVR.
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The IAC accreditation process is more than an update every three years. Accredited facilities receive a
detailed Application Review Findings document as a tool for improving the overall quality of their
facility. Special topic webinars, a CE finder and the IAC Quality Improvement (Ql) Self-Assessment Tool
are offered complimentary. Facilities use the QI Tool to assess case studies and final reports and receive
a quantitative report targeting opportunities for continuous process improvement.

Set Apart from Competitors

Patients, referring physicians and potential new staff members look for the IAC seal of accreditation as
the ‘gold standard’ in the imaging and intervention-based procedure fields. Facilities that achieve IAC
accreditation possess the premier accreditation for imaging and procedure-based modalities,
demonstrating a clear dedication that they provide quality patient care and are continuously improving
patient outcomes and safety.

Learn more at intersocietal.org/cath or contact IAC staff at cath@intersocietal.org.
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