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Leaflet thrombosis was an unexpected finding after trans-
catheter aortic valve implantation (TAVI). The clinical sig-
nificance of this phenomenon is not yet completely clear;
however, it has raised questions about the optimal peri-
procedural and long-term anti-thrombotic strategy.

So what can we learn from surgical bioprosthetic aortic
valve replacement (BAVR)? An et al are to be congratulated
for shedding some light into this black box with the article
published in this issue of the journal.1 Surprisingly, the
question which anti-thrombotic regimen after BAVR is best
for the patient, an anti-platelet-based therapy or an anti-
coagulation-based therapy, is still unresolved after decades
of BAVR. Balancing the risks of bleeding and thromboembolic
events is getting more important for BAVR patients, since
especially patients at younger age and with low operative
risk are candidates for surgical aortic valve replacement
(SAVR). Most recent guidelines of the European Society of
Cardiologygive recommendations about the treatment strat-
egy with regard to the selection of SAVR or TAVI.2 Besides
anatomical and technical considerations, age and Society of
Thoracic Surgery (STS) risk score are key factors helping the
interdisciplinary heart team to decide whether SAVR or TAVI
are more suitable for the patients with aortic valve stenosis.
For now, in patients with low STS risk score and younger age,
SAVR is still the therapy of choice. After successful SAVR,
these patients have an average remaining live expectancy of
more than one decade—thus, safe and effective long-term
anti-thrombotic therapy is of utmost importance.

The systematic reviewbyAn et al summarizes all available
data that address this crucial question. The authors per-
formed a rigorous systematic review, which could only be
based on two randomized controlled trials (RCTs; n ¼ 397
patients) and five observational studies (n ¼ 2,012 patients).
The mean follow-up for all outcomes was only 3 months in

RCTs, and 10 months for observational studies. Anti-platelet
compared with anticoagulant therapy demonstrated a trend
toward fewer major bleedings in RCTs (p ¼ 0.06), and sig-
nificantly fewer major bleedings in observational studies
(p < 0.0001), while stroke, thromboembolism andmortality
did not show a significant difference in either RCTs or
observational studies. As a conclusion from this review,
anti-platelet therapy demonstrated reduced bleeding risk
with no negative effects on stroke, thromboembolism or
mortality compared with anticoagulation therapy after sur-
gical BAVR. As the authors emphasize, their confidence in the
results was reduced by the low quality of the available
evidence.

We recently described the situation of SAVR in Germany
in the context of increasing numbers of TAVI procedures.3,4

While the number of TAVI procedures continuously
increased from 2009 to 2015, especially in patient groups
of intermediate and high operative risk, the number of SAVR
was only slightly decreasing (2009: 8,259 SAVR; 2015: 6,226
SAVR)—with the highest proportion of SAVR in younger
patients below 75 years of age.

So, especially in the context of a largelymissing and shaky
database: how are patients actually treated? The authors
report on an interesting international survey from 2008,
conducted in 48 centres. Clinicians prescribed warfarin in
43% of centres, aspirin (ASA) in 33% of centres, the combina-
tion of warfarin and ASA in 20% of centres and no anti-
thrombotic therapy in 4% of centres.5

What can we then learn from most recent clinical trials?
First insights from the GALILEO study, although not yet
published at the time this editorial was written, are now
available. Patients after TAVI were either treated with a
rivaroxaban-based strategy of 10 mg rivaroxaban þ 75 to
100 mg of ASA for 3 months, followed by ASA only, versus a

received
September 30, 2018
accepted after revision
December 17, 2018

© 2019 Georg Thieme Verlag KG
Stuttgart · New York

DOI https://doi.org/
10.1055/s-0038-1677504.
ISSN 0340-6245.

Invited Editorial Focus 189

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.

Published online: 2019-01-08

mailto:constantin.vonzurmuehlen@universitaets-herzzentrum.de
https://doi.org/10.1055/s-0038-1677504
https://doi.org/10.1055/s-0038-1677504


dual anti-platelet therapy (DAPT) with clopidogrel 75 mg/
d þ ASA 75 to 100 mg for 3 months, followed by ASA only
(see ►Fig. 1).6,7 Importantly, patients had no background of
atrial fibrillation. The study was stopped prematurely in
August 2018 by the Data Safety Monitoring Board, since
the rate of death and time to first thromboembolic event
differed between the groups (11.4% in the rivaroxaban/ASA-
based group vs. 8.8% in the DAPT group), and mortality was
doubled in the rivaroxaban/ASA group compared with the
DAPT group (6.8% vs. 3.3%). Many questions regarding the
detailed outcomes of GALILEO remain unanswered at the
moment. Also, these patients were treated non-surgically
with a bioprosthesis-based TAVI system, andwe do not know
if these findings can be transferred into the world of BAVR.
Quite obviously, we need more and much better data for an
evidence-based approach in the future.

But what is the conclusion for now? We only have minor
evidence from two RCTs available at the moment, showing a
trend in favour of the anti-platelet therapy with respect to a
reduced bleeding risk. Observational studies show that anti-
platelet therapy reduces bleeding risk with no negative
effects on stroke, thromboembolism or mortality compared
with anticoagulation therapy after surgical BAVR. For all we
can extrapolate from recent randomized trials with novel
oral anticoagulants, we cannot expect a solution from this
approach. Therefore, for now, an anti-platelet approach
appears to be the most reasonable strategy.
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Fig. 1 Study design of the GALILEO study (Global Study Comparing a rivAroxaban-based Antithrombotic Strategy to an antipLatelet-based
Strategy After Transcatheter aortIc vaLve rEplacement to Optimize Clinical Outcomes). Primary efficiency endpoints: composite of death, stroke,
MI, symptomatic valve thrombosis, systemic thromboembolism, or major VTE.7
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