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Valvular heart disease is frequently
complicated by atrial fibrillation, which
is associated with an increased risk of
mortality. In the presence of a surgical
or transcatheter bioprosthetic valve,
patients with atrial fibrillation are at
increased risks of systemic thromboem-
bolism.1 Although direct oral anticoa-
gulants (DOACs) have been shown to
be noninferior or superior to warfarin in
preventing stroke or thromboembolism
associated with nonvalvular atrial fibrilla-
tion, the utilization of DOACs in patients
with previous bioprosthetic valves has
been limited in randomized clinical trials
(RCTs).1 Therefore, we conducted a
meta-analysis of all RCTs to assess the
safety and efficacy of DOACs versus
warfarin in this high-risk population.

A comprehensive electronic databases
search for RCTs was performed (BK and
RP). Two authors extracted and analyzed
the data using RevMan v5.3 software.
The primary outcome was stroke or sys-
temic thromboembolism. Using a ran-
dom-effects model, we calculated hazard
ratios (HRs) and 95% confidence
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intervals (CIs) to account for differences
in follow-up duration in the studies.

We identified 4 RCTs2−5 which
enrolled 1,379 patients with atrial fibrilla-
tion and previous bioprosthetic valve
replacement (n = 723 [DOACs] vs
n = 656 [warfarin]; 80.1% bioprosthetic
mitral valve). The mean age was 62.4 §
13.0 years, 54.7% female, 14.7% dia-
betic, 63.6% hypertensive, and mean
HAS-BLED score (Hypertension, Abnor-
mal renal or liver function, Stroke, Bleed-
ing, Labile INRs Elderly [age >65 years],
Drugs or alcohol) of 1.74 § 0.94. There
were no differences between groups in
terms of stroke or systemic embolism
(DOACs vs warfarin; HR = 0.79; 95%
CI = 0.43−1.44; p = 0.44), all-cause mor-
tality (HR = 1.09; 95% CI = 0.90−1.31;
p = 0.37), any bleeding (HR = 0.85; 95%
CI = 0.64−1.13; p = 0.27), or major
bleeding (HR= 0.62; 95% CI = 0.34
−1.14; p = 0.13) (Figure 1).

This meta-analysis of RCTs demon-
strated that DOAC use in patients with
atrial fibrillation and preexisting bio-
prosthetic valve was associated with
similar efficacy and safety outcomes as
compared with warfarin.

Patients with moderate-to-severe val-
vular heart disease are at increased risks
of systemic thromboembolism and mor-
tality. In the RE-ALIGN (Randomized,
Phase II Study to Evaluate the Safety
and Pharmacokinetics of Oral Dabiga-
tran Etexilate in Patients after Heart
Valve Replacement) trial, the use of
dabigatran in patients with mechanical
heart valves was associated with
increased rates of thromboembolic and
bleeding complications compared with
warfarin, and resulted in premature ter-
mination of the trial.6 Therefore, current
guidelines recommend against the use of
DOACs in the presence of mechanical
valve. The safety and efficacy of
DOACs with bioprosthetic valves has
been limited to subgroups and small
sample sizes. In our study, we found
similar efficacy or safety outcomes with
DOACs in this population.1

Despite the limitations of our analysis
due to low number of events, these data
suggest that DOACs may be reasonable
for the prevention of thromboembolism
in patients with atrial fibrillation with
previous bioprosthetic valves. These
results are paramount to inform decision
making in clinical care of patients, as
DOACs do not require INR monitoring
and are less prone to drug-drug and
food-drug interactions compared with
warfarin. We hope that the currently
enrolling trials (Edoxaban Compared
to Standard Care After Heart Valve
Replacement Using a Catheter in Patients
With Atrial Fibrillation [ENVISAGE-
TAVI AF], NCT02943785; and Rivarox-
aban or Aspirin for Biological Aortic
Prosthesis, NCT02974920) provide fur-
ther insight.

In conclusion, in patients with atrial
fibrillation and bioprosthetic valves,
DOAC use is noninferior to warfarin
with respect to the incidence of stroke,
systemic embolization, bleeding, and
mortality.

Babikir Kheiri, MD, MSc, MRCPa

Ryle Przybylowicz, MDa

Timothy F Simpson, MD, PharmDa

Hani Alhamoud, MDb

Mohammed Osman, MDb

Khidir Dalouk, MDa

Babak Nazer, MDa

Charles A. Henrikson, MD, MPHa

Eric Stecker, MD, MPHa*
a Knight Cardiovascular Institute, Oregon Health &

Science University, Portland, Oregon
b Division of Cardiology, West Virginia University
School of Medicine, Morgantown, West Virginia

23 November 2020

1. January CT, Wann LS, Calkins H, Chen LY,
Cigarroa JE, Cleveland Jr JC, Ellinor PT, Eze-
kowitz MD, Field ME, Furie KL, Heidenreich
PA, Murray KT, Shea JB, Tracy CM, Yancy
CW. 2019 AHA/ACC/HRS focused update of
the 2014 AHA/ACC/HRS guideline for the
management of patients with atrial fibrillation:
a report of the American College of Cardiol-
ogy/American Heart Association Task Force
on Clinical Practice Guidelines and the Heart
R. J Am Coll Cardiol 2019;74:104−132.

2. Guimar~aes HP, Lopes RD, e Silva PGM de B,
Liporace IL, Sampaio RO, Tarasoutchi F,
Hoffmann-Filho CR, Patriota R de LS, Leiria
TLL, Lamprea D, Precoma DB, Atik FA, Sil-
veira FS, Farias FR, Barreto DO, Almeida AP,
Zilli AC, Neto JD de S, Cavalcante MA, Fig-
ueira FAMS, Kojima FCS, Damiani L, Santos
RHN, Valeis N, Campos VB, Saraiva JFK,
Fonseca FH, Pinto IM, Magalh~aes CC, Ferre-
ira JFM, Alexander JH, Pavanello R, Caval-
canti AB, Berwanger O. Rivaroxaban in
patients with atrial fibrillation and a biopros-
thetic mitral valve. N Engl J Med
2020;383:2117−2126.

3. Carnicelli AP, Caterina R De, Halperin JL,
Renda G, Ruff CT, Trevisan M, Nordio F, Mer-
curi MF, Antman E, Giugliano RP. Edoxaban
for the prevention of thromboembolism in
patients with atrial fibrillation and bioprosthetic
valves. Circulation 2017;135:1273−1275.

4. Dur~aes AR, Souza Roriz P de, Almeida Nunes
B de, Albuquerque FP e., Bulh~oes FV de,
Souza Fernandes AM de, Aras R. Dabigatran
versus warfarin after bioprosthesis valve
replacement for the management of atrial
www.ajconline.org

http://crossmark.crossref.org/dialog/?doi=10.1016/j.amjcard.2020.12.006&domain=pdf
www.ajconline.org


Figure 1. Forest plots of clinical outcomes. Abbreviations: ARISTOTLE: apixaban for reduction in stroke and other thromboembolic events in atrial fibrilla-

tions; DAWA: dabigatran versus warfarin after bioprosthesis valve replacement for the management of atrial fibrillation postoperatively; DOAC: direct oral

anticoagulants; ENGAGE AF-TIMI 48: effective anticoagulation with factor Xa next generation in atrial fibrillationthrombolysis in myocardial infarction

48; RIVER: rivaroxaban for valvular heart disease and atrial fibrillations.
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Change in

Hospitalization Rates
After Percutaneous
Coronary Intervention for

Chronic Total Occlusion (from a

Nationwide Cohort Sample)

Successful percutaneous coronary
intervention (PCI) for chronic total
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occlusion (CTO) has been associated
with improvement of disabling anginal
symptoms in patients with maximal
medical therapy, improvement of left
ventricular function, and reduces risk of
ventricular arrhythmias.1 Despite these
benefits, patients continue to suffer
from high hospitalization rates post-
CTO PCI with chest pain being the
most common cause.2 In order to better
understand the influence of CTO PCI
on hospitalization rates, we aimed to
explore the change in hospitalization
rates pre- and post-CTO PCI by using
the Nationwide Readmission Database
(NRD).

NRD is a deidentified publicly avail-
able all-payers discharge database
accounting for 58.2% of US hospital-
izations.3 By utilizing ICD-9/10 codes,
we identified hospitalized patients with
a diagnosis of CTO and underwent a
ingle-vessel PCI during the same index
dmission from 2010 to 2017. We
xcluded patients with a diagnosis of
cute coronary syndrome (ST-elevation
r non-ST-elevation myocardial infrac-
ion (MI), and unstable angina). This
approach was designed before to iden-
tify patients undergoing CTO PCI using
administrative database.4 We excluded
patients who died during index admis-
sion and were admitted January-March
or October-December in each year to
capture 90-day follow-up before and
after index admission since NRD data
do not cross the calendar year.5 The pri-
mary outcome was the change in 90-
day all-cause hospitalization rate pre-
and post-CTO PCI. The secondary out-
comes included: (1) Change in 90-day
hospitalization rates for heart failure,
acute MI, chest pain without MI, and
ventricular tachycardia-related hospi-
talizations; (2) a 30-day time frame
analysis for the 90-day all-cause hospi-
talization rates pre- and post-CTO PCI;
(3) change in all-cause 90-day hospital-
ization rates among key subgroups
(Figure 1A). McNemar test was used to
compare the hospitalization rates pre-
and post-CTO PCI. A p value <0.05
was considered statistically significant.
This study was exempted by the institu-
tional review board due to the deidenti-
fied nature of the database.
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