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BACKGROUND
The effect of single as compared with dual antiplatelet treatment on bleeding and 
thromboembolic events after transcatheter aortic-valve implantation (TAVI) in patients 
who do not have an indication for long-term anticoagulation has not been well studied.
METHODS
In a randomized, controlled trial, we assigned a subgroup of patients who were 
undergoing TAVI and did not have an indication for long-term anticoagulation, in a 
1:1 ratio, to receive aspirin alone or aspirin plus clopidogrel for 3 months. The two 
primary outcomes were all bleeding (including minor, major, and life-threatening or 
disabling bleeding) and non–procedure-related bleeding over a period of 12 months. 
Most bleeding at the TAVI puncture site was counted as non–procedure-related. The 
two secondary outcomes were a composite of death from cardiovascular causes, non–
procedure-related bleeding, stroke, or myocardial infarction (secondary composite 1) 
and a composite of death from cardiovascular causes, ischemic stroke, or myocar-
dial infarction (secondary composite 2) at 1 year, with both outcomes tested sequen-
tially for noninferiority (noninferiority margin, 7.5 percentage points) and superiority.
RESULTS
A total of 331 patients were assigned to receive aspirin alone and 334 were assigned to 
receive aspirin plus clopidogrel. A bleeding event occurred in 50 patients (15.1%) receiv-
ing aspirin alone and in 89 (26.6%) receiving aspirin plus clopidogrel (risk ratio, 0.57; 
95% confidence interval [CI], 0.42 to 0.77; P = 0.001). Non–procedure-related bleeding 
occurred in 50 patients (15.1%) and 83 patients (24.9%), respectively (risk ratio, 0.61; 
95% CI, 0.44 to 0.83; P = 0.005). A secondary composite 1 event occurred in 76 patients 
(23.0%) receiving aspirin alone and in 104 (31.1%) receiving aspirin plus clopidogrel 
(difference, −8.2 percentage points; 95% CI for noninferiority, −14.9 to −1.5; P<0.001; 
risk ratio, 0.74; 95% CI for superiority, 0.57 to 0.95; P = 0.04). A secondary compos-
ite 2 event occurred in 32 patients (9.7%) and 33 patients (9.9%), respectively (dif-
ference, −0.2 percentage points; 95% CI for noninferiority, −4.7 to 4.3; P = 0.004; 
risk ratio, 0.98; 95% CI for superiority, 0.62 to 1.55; P = 0.93). A total of 44 patients 
(13.3%) and 32 (9.6%), respectively, received oral anticoagulation during the trial.
CONCLUSIONS
Among patients undergoing TAVI who did not have an indication for oral anticoagula-
tion, the incidence of bleeding and the composite of bleeding or thromboembolic 
events at 1 year were significantly less frequent with aspirin than with aspirin plus 
clopidogrel administered for 3 months. (Funded by the Netherlands Organization for 
Health Research and Development; POPular TAVI EU Clinical Trials Register number, 
2013 - 003125 - 28; ClinicalTrials.gov number, NCT02247128.)
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ence of −8.2 percentage points (95% CI, −14.9 to 
−1.5; P<0.001), and the criterion for the superior-
ity of aspirin was met (risk ratio, 0.74; 95% CI, 
0.57 to 0.95; P = 0.04) (Table 2 and Fig. 3A).

A secondary composite 2 event (thromboem-
bolic events, including death from cardiovascular 
causes, ischemic stroke, or myocardial infarction) 
occurred in 32 patients (9.7%) receiving aspirin 
alone and in 33 patients (9.9%) receiving aspirin 
plus clopidogrel. These results showed that aspi-
rin alone was noninferior to combined therapy by 
the prespecified margin of 7.5 percentage points, 
with an absolute difference of −0.2 percentage 
points (95% CI, −4.7 to 4.3 for noninferiority; 
P = 0.004), but it was not superior (risk ratio, 
0.98; 95% CI, 0.62 to 1.55; P = 0.93) (Table 2 and 
Fig. 3B). The results of the sensitivity analyses of 
the secondary outcomes were in the same direc-
tion as those of the primary analysis (Table S13). 
The results of a post hoc Cox proportional-haz-
ards analysis of the secondary outcomes over a 
period of 3 months are shown in Table S14, and 
the results of post hoc analyses of the primary 
and secondary outcomes at 48 hours are shown 
in Table S15.

The incidences of the individual components 

of the secondary outcomes for each group were 
analyzed post hoc and are listed in Table 2, and 
post hoc time-to-event curves for death from car-
diovascular causes and stroke from any cause are 
shown in Figures S5 and S6. Adjudicated causes 
of death are listed in Table S16. Stroke occurred 
in 17 patients (5.1%) receiving aspirin alone and 
in 19 patients (5.7%) receiving aspirin plus clopid-
ogrel; these strokes were classified as disabling 
in 6 patients (1.8%) and 5 patients (1.5%), respec-
tively. One cerebral hemorrhage occurred in a pa-
tient who was receiving aspirin plus clopidogrel, 
and no cerebral hemorrhages occurred in the as-
pirin-alone group. Symptomatic clinical aortic-
valve thrombosis occurred in 3 patients (0.9%) in 
the aspirin-alone group and in 1 patient (0.3%) 
in the aspirin–clopidogrel group. In addition, an 
increased valve gradient (>10 mm Hg) was ob-
served in 10 patients (3.0%) and 11 patients (3.3%), 
respectively. Secondary outcomes across prespeci-
fied subgroups are shown in Figures S7 and S8.

Discussion

In this cohort of the POPular TAVI trial, we in-
vestigated antiplatelet therapy with aspirin alone 
as compared with aspirin plus clopidogrel for 
3 months after TAVI in patients who did not 
have an indication for long-term oral anticoagu-
lation. The incidences of the two primary out-
come events of all bleeding and non–procedure-
related bleeding at 1 year were lower among 
patients who received aspirin alone than among 
those who received aspirin plus clopidogrel for 
3 months. This result was mainly driven by dif-
ferences in the incidences of major bleeding. The 
incidence of severe procedure-related bleeding, 
defined as BARC type 4, was low (1.8%), but it 
was observed only in patients receiving aspirin plus 
clopidogrel. Aspirin alone was superior to aspi-
rin plus clopidogrel with respect to the compos-
ite of bleeding or thromboembolic events (includ-
ing death from cardiovascular causes, stroke, 
myocardial infarction, or non–procedure-related 
bleeding). Aspirin alone was noninferior, but not 
superior, to aspirin plus clopidogrel with respect 
to the composite of thromboembolic events in-
cluding death from cardiovascular causes, ische-
mic stroke, or myocardial infarction.

The paucity of evidence with respect to anti-
thrombotic and antiplatelet regimens in patients 

Figure 2. Primary Outcome of All Bleeding.

Shown are time-to-event Kaplan–Meier curves of one of the two primary 
outcomes (all bleeding, including minor, major, and life-threatening or dis-
abling bleeding). The inset shows the same data on an enlarged y axis. Given 
the nonproportionality of the hazards during the follow-up period, a risk-ratio 
analysis with 95% confidence intervals was performed.
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undergoing TAVI has resulted in heterogeneity 
in the use of these drugs in clinical practice.25,26 
Guidelines recommend the use of clopidogrel in 
addition to aspirin for 3 to 6 months after TAVI 
in patients who do not have an indication for 
long-term use of oral anticoagulation.8,9 A tem-
porary intensified antiplatelet regimen with more 
than one drug is considered to mitigate the stent-
mediated risk of thromboembolization before 
endothelialization of the valve has been com-
pleted. Endothelialization of the stent frame takes 
approximately 3 months, during which the ob-
served risk of stroke is highest.27 Thereafter, the 
incidence of stroke among these patients returns 
to that of the age-matched population.28

Intensifying the antiplatelet regimen comes 
at the cost of an increased bleeding risk. Major 
or life-threatening bleeding after TAVI occurred 
in up to 15% of patients at 1 year in several se-
ries.4,6,7 This high bleeding risk might in part 
relate to characteristics of the typical population 
of elderly patients with aortic stenosis. Specific 
risk factors that may also contribute to bleeding 
risk include coexisting medical conditions, ac-
quired von Willebrand factor deficiency, gastro-
intestinal angiodysplasia, and transient throm-
bocytopenia in the first days after TAVI.29

The ARTE trial showed a lower incidence of 
bleeding associated with aspirin alone than with 
aspirin plus clopidogrel at 3 months.11 Our re-
sults were similar. The difference in bleeding 
events in our trial was driven by all three severity 
classifications including minor, major, and life-
threatening bleeding, but it was most pronounced 
in major bleeding. Most bleeding occurred in the 
first month after TAVI, resulting in nonpropor-
tional hazards at 1 year, which led to the results 
of our trial being analyzed by relative risks rather 
than (as planned) by hazard ratios. Procedure-
related bleeding occurred only in the aspirin–
clopidogrel group. However, our definition of 
procedure-related bleeding was BARC type 4, in-
dicating only severe bleeding and excluding most 
bleeding at the puncture site.

The incidences of thromboembolic events of 
stroke and myocardial infarction in the current 
trial were similar in the two groups at 12 months. 
These results are similar to data from smaller 
studies comparing aspirin alone with aspirin plus 
clopidogrel.11-13 The incidence of symptomatic 
clinical aortic-valve thrombosis, a process re-

flecting a high thrombotic burden, was low and 
similar in the two groups. In addition, the inci-
dence of increased valve gradients during follow-

Figure 3. Secondary Outcomes.

Shown are time-to-event Kaplan–Meier curves for the secondary outcomes. 
One secondary outcome (Panel A) was a nonhierarchical composite of death 
from cardiovascular causes, all non–procedure-related bleeding, stroke from 
any cause, or myocardial infarction. The other secondary outcome (Panel B) 
was a nonhierarchical composite of death from cardiovascular causes, ische-
mic stroke, or myocardial infarction. The inset in each panel shows the same 
data on an enlarged y axis. Given the nonproportionality of the hazards dur-
ing the follow-up period, a risk-ratio analysis with 95% confidence intervals 
was performed. MI denotes myocardial infarction.
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Task Force. Although the principle activities of the group concerned
the chapter on aortic stenosis and SMR, it was not limited to these
two domains. The methodology group was at disposal, upon request
of the Task Force members, to resolve specific methodological
issues.

2.3 Content of these guidelines
Decision making in VHD involves accurate diagnosis, timing of inter-
vention, risk assessment and, based on these, selection of the most
suitable type of intervention. These guidelines focus on acquired
VHD, are oriented towards management, and do not deal with endo-
carditis,4 congenital valve disease5 (including pulmonary valve dis-
ease), or recommendations concerning sports cardiology and
exercise in patients with cardiovascular disease,6 as separate
guidelines have been published by the ESC on these topics.

2.4 New format of the guidelines
The new guidelines have been adapted to facilitate their use in clinical
practice and to meet readers’ demands by focusing on condensed,
clearly represented recommendations. At the end of the document,

key points summarize the essentials. Gaps in evidence are listed to
propose topics for future research. The guideline document will be
harmonized with the chapter on VHD included in the ESC Textbook of
Cardiovascular Medicine (ISBN: 9780198784906). The guidelines and
the textbook are complementary. Background information and
detailed discussion of the data that have provided the basis for the
recommendations will be found in the relevant book chapter.

2.5 How to use these guidelines
The Committee emphasizes that many factors ultimately determine
the most appropriate treatment in individual patients within a given
community. These factors include the availability of diagnostic equip-
ment, the expertise of cardiologists and surgeons, especially in the
field of valve repair and percutaneous intervention, and, notably, the
wishes of well-informed patients. Furthermore, owing to the lack of
evidence-based data in the field of VHD, most recommendations are
largely the result of expert consensus opinion. Therefore, deviations
from these guidelines may be appropriate in certain clinical
circumstances.

Table 3 Continued

New or Revised Recommendations in 2017 version Class Recommendations in 2021 version Class

Transcatheter Aortic Valve Implantation

New OAC is recommended lifelong for TAVI patients

who have other indications for OAC.
I

Revised SAPT may be considered after TAVI in the case of

high bleeding risk.
IIb

Lifelong SAPT is recommended after TAVI in

patients with no baseline indication for OAC.
I

New Routine use of OAC is not recommended after

TAVI in patients with no baseline indication for

OAC.

III

Section 11. Recommendations on management of prosthetic valve dysfunction

Haemolysis and paravalvular leak

New Decision on transcatheter or surgical closure of

clinically significant paravalvular leaks should be

considered based on patient risk status, leak mor-

phology, and local expertise.

IIa

Bioprosthetic thrombosis

New Anticoagulation should be considered in patients

with leaflet thickening and reduced leaflet motion

leading to elevated gradients, at least until

resolution.

IIa

Bioprosthetic failure

New Transcatheter valve-in-valve implantation in the

mitral and tricuspid position may be considered in

selected patients at high-risk for surgical re-

intervention.

IIb

ACS = acute coronary syndrome; AF = atrial fibrillation; ARC-HBR = Academic Research Consortium - high bleeding risk; BHV = biological heart valve; BNP = B-type natriuretic
peptide; BSA = body surface area; CABG = Coronary artery bypass grafting; CCT = cardiac computed tomography; CRT = cardiac resynchronization therapy; DAPT = dual anti-
platelet therapy; EuroSCORE = European System for Cardiac Operative Risk Evaluation; GDMT = guideline-directed medical therapy; INR = international normalized ratio;
LA = left atrium/left atrial; LAA = left atrial appendage; LMWH = low-molecular-weight heparin; LV = left ventricle/left ventricular; LVEDD = left ventricular end-diastolic diame-
ter; LVEF = left ventricular ejection fraction; LVESD = Left ventricular end-systolic diameter; MHV = mechanical heart valve; NOAC = non-vitamin K antagonist oral anticoagu-
lant; OAC = oral anticoagulation; PCI = percutaneous coronary intervention; RV = right ventricle/right ventricular; SAPT = single antiplatelet therapy; SAVR = surgical aortic
valve replacement; SMR = secondary mitral regurgitation; SPAP = systolic pulmonary arterial pressure; STS-PROM = Society of Thoracic Surgeons - predicted risk of mortality;
TAVI = transcatheter aortic valve implantation; TEER = transcatheter edge-to-edge repair; UFH = unfractionated heparin; VHD = valvular heart disease; VKA = vitamin K antago-
nist; Vmax = peak transvalvular velocity.
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BACKGROUND
The roles of anticoagulation alone or with an antiplatelet agent after transcatheter 
aortic-valve implantation (TAVI) have not been well studied.
METHODS
We performed a randomized trial of clopidogrel in patients undergoing TAVI who 
were receiving oral anticoagulation for appropriate indications. Patients were as-
signed before TAVI in a 1:1 ratio not to receive clopidogrel or to receive clopidogrel 
for 3 months. The two primary outcomes were all bleeding and non–procedure-
related bleeding over a period of 12 months. Procedure-related bleeding was de-
fined as Bleeding Academic Research Consortium type 4 severe bleeding, and there-
fore most bleeding at the puncture site was counted as non–procedure-related. The 
two secondary outcomes were a composite of death from cardiovascular causes, 
non–procedure-related bleeding, stroke, or myocardial infarction at 12 months 
(secondary composite 1) and a composite of death from cardiovascular causes, 
ischemic stroke, or myocardial infarction (secondary composite 2), both tested for 
noninferiority (noninferiority margin, 7.5 percentage points) and superiority.
RESULTS
Bleeding occurred in 34 of the 157 patients (21.7%) receiving oral anticoagulation 
alone and in 54 of the 156 (34.6%) receiving oral anticoagulation plus clopidogrel 
(risk ratio, 0.63; 95% confidence interval [CI], 0.43 to 0.90; P = 0.01); most bleeding 
events were at the TAVI access site. Non–procedure-related bleeding occurred in 
34 patients (21.7%) and in 53 (34.0%), respectively (risk ratio, 0.64; 95% CI, 0.44 to 
0.92; P = 0.02). Most bleeding occurred in the first month and was minor. A second-
ary composite 1 event occurred in 49 patients (31.2%) receiving oral anticoagulation 
alone and in 71 (45.5%) receiving oral anticoagulation plus clopidogrel (difference, 
−14.3 percentage points; 95% CI for noninferiority, −25.0 to −3.6; risk ratio, 0.69; 95% 
CI for superiority, 0.51 to 0.92). A secondary composite 2 event occurred in 21 patients 
(13.4%) and in 27 (17.3%), respectively (difference, −3.9 percentage points; 95% CI for 
noninferiority, −11.9 to 4.0; risk ratio, 0.77; 95% CI for superiority, 0.46 to 1.31).
CONCLUSIONS
In patients undergoing TAVI who were receiving oral anticoagulation, the inci-
dence of serious bleeding over a period of 1 month or 1 year was lower with oral 
anticoagulation alone than with oral anticoagulation plus clopidogrel. (Funded by 
the Netherlands Organization for Health Research and Development; POPular 
TAVI EU Clinical Trials Register number, 2013 - 003125 - 28; ClinicalTrials.gov num-
ber, NCT02247128.)
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after Transcatheter Aortic-Valve Implantation
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TAVI, in patients who were receiving indicated 
long-term oral anticoagulation. Antithrombotic 
treatment with oral anticoagulation alone was as-
sociated with a lower incidence of serious bleed-
ing events than oral anticoagulation plus clopi-
dogrel with regard to the primary outcomes of 
all bleeding and of non–procedure-related bleed-
ing at 12 months. Our definition of procedural 
bleeding was BARC type 4, indicating severe 
bleeding and excluding most bleeding at the 
puncture site. The planned 1-year analysis showed 
nonproportional hazards, but post hoc risk ra-
tios with respect to all bleeding and non–proce-
dure-related bleeding also favored monotherapy 
at 1 month and at 1 year. Most bleeding occurred 
in the first few weeks after the procedure, as 
shown by post hoc landmark analysis at 1 month 
and is evident from visual inspection of the Kap-
lan–Meier curves. Minor bleeding rather than 
major bleeding, as defined by several classifica-
tions, contributed to this difference. The differ-

ence in bleeding events occurred mainly in the 
first month after TAVI, during which clopidogrel 
was administered, resulting in nonproportional 
hazards and requiring analysis by risk ratios.

As for the secondary outcomes, between-
group differences that were not adjusted for 
multiple comparisons were in the same direc-
tions as the primary outcomes for noninferiority 
with regard to secondary composite 1 and sec-
ondary composite 2. The former, but not the 
latter, secondary outcome was in the same direc-
tion as the primary outcomes for superiority. 
The lack of a plan for multiple comparisons of 
secondary outcomes did not allow clinical infer-
ences from these secondary outcome data.

Current guidelines recommend the use of a 
vitamin K antagonist with or without antiplate-
let therapy for 3 to 6 months after TAVI in pa-
tients with a long-term indication for oral anti-
coagulation.19,20 The rationale for additional 
antiplatelet therapy is to prevent thromboem-

Figure 2. Primary Outcome of All Bleeding.

Shown are time-to-event Kaplan–Meier curves of the primary outcome of all bleeding. The inset shows the same 
data on an enlarged y axis. Given the nonproportionality of the hazards during the follow-up period, a post hoc risk-
ratio analysis with 95% confidence intervals was performed. Results of a post hoc Cox proportional-hazards analy-
sis over a period of 1 month for the primary outcome are shown in Table S10.
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A Death from Cardiovascular Causes, Non–Procedure-Related Bleeding, Stroke, or MI (Secondary Composite 1)

B Death from Cardiovascular Causes, Ischemic Stroke, or MI (Secondary Composite 2)
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.indication. (iv) Finally, the encouraging preliminary
experience with transcatheter tricuspid valve
interventions (TTVI) suggests a potential role of
this treatment in inoperable patients, although this
needs to be confirmed by further evaluation.

The new evidence described above made a revision of the recom-
mendations necessary.

2.2 Methodology
In preparation of the 2021 VHD Guidelines, a methodology group
has been created for the first time, to assist the Task Force for the
collection and interpretation of the evidence supporting specific rec-
ommendations. The group was constituted of two European Society
of Cardiology (ESC) and two European Association for Cardio-
Thoracic Surgery (EACTS) delegates who were also members of the

Table 3 What is new

New or Revised Recommendations in 2017 version Class Recommendations in 2021 version Class

Section 3: Management of atrial fibrillation in patients with native VHD

Revised Surgical excision or external clipping of the LAA

may be considered in patients undergoing valve

surgery.
IIb

LAA occlusion should be considered to reduce the

thromboembolic risk in patients with AF and

a CHA2DS2VASc score >_2 undergoing valve

surgery.

IIa

Revised NOACs should be considered as an alternative to

VKAs in patients with aortic stenosis, aortic regur-

gitation and mitral regurgitation presenting with

AF.

IIa

For stroke prevention in AF patients who are eligi-

ble for OAC, NOACs are recommended in pref-

erence to VKAs in patients with aortic stenosis,

aortic and mitral regurgitation.

I

Section 4. Recommendations on indications for surgery in severe aortic regurgitation

Revised Surgery is indicated in asymptomatic patients with

resting ejection fraction <_50%.
I

Surgery is recommended in asymptomatic patients

with LVESD >50 mm or LVESD >25 mm/m2 BSA

(in patients with small body size) or resting LVEF

<_50%. I

Surgery should be considered in asymptomatic

patients with resting ejection fraction >50% with

severe LV dilatation: LVEDD >70 mm or LVESD

>50 mm (or LVESD >25 mm/m2 BSA in patients

with small body size).

IIa

New Surgery may be considered in asymptomatic

patients with LVESD >20 mm/m2 BSA (especially

in patients with small body size) or resting LVEF

<_55%, if surgery at low-risk.

IIb

Revised Heart Team discussion is recommended in

selected patients in whom aortic valve repair may

be a feasible alternative to valve replacement.

I

Aortic valve repair may be considered in selected

patients at experienced centres when durable

results are expected.

IIb

Section 4. Recommendations on indications for surgery in aortic root or tubular ascending aortic aneurysm (irrespective of the severity of

aortic regurgitation)

Revised Aortic valve repair, using the reimplantation or

remodelling with aortic annuloplasty technique, is

recommended in young patients with aortic root

dilation and tricuspid aortic valves, when per-

formed by experienced surgeons.

I

Valve-sparing aortic root replacement is recom-

mended in young patients with aortic root dilation,

if performed in experienced centres and durable

results are expected.

I

Section 5. Recommendations on indications for intervention in symptomatic and asymptomatic aortic stenosis

Symptomatic aortic stenosis

Revised Intervention is indicated in symptomatic patients

with severe, high-gradient aortic stenosis (mean

gradient >_40 mmHg or peak velocity >_4.0 m/s).
I

Intervention is recommended in symptomatic

patients with severe, high-gradient aortic stenosis

[mean gradient >_40 mmHg, peak velocity >_4.0 m/s

and valve area <_1.0 cm2 (or <_0.6 cm2/m2)].

I

Asymptomatic patients with severe aortic stenosis

New Intervention should be considered in asympto-

matic patients with severe aortic stenosis and sys-

tolic LV dysfunction (LVEF <55%) without another

cause.

IIa

Continued
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ABSTRACT

BACKGROUND In EVEREST II (Endovascular Valve Edge-to-Edge Repair Study), treatment of mitral regurgitation (MR)

with a novel percutaneous device showed superior safety compared with surgery, but less effective reduction in MR at

1 year.

OBJECTIVES This study sought to evaluate the final 5-year clinical outcomes and durability of percutaneous mitral
valve (MV) repair with the MitraClip device compared with conventional MV surgery.

METHODS Patients with grade 3þ or 4þ MR were randomly assigned to percutaneous repair with the device or

conventional MV surgery in a 2:1 ratio (178:80). Patients prospectively consented to 5 years of follow-up.

RESULTS At 5 years, the rate of the composite endpoint of freedom from death, surgery, or 3þ or 4þ MR in the

as-treated population was 44.2% versus 64.3% in the percutaneous repair and surgical groups, respectively (p ¼ 0.01).

The difference was driven by increased rates of 3þ to 4þ MR (12.3% vs. 1.8%; p ¼ 0.02) and surgery (27.9% vs. 8.9%;

p ¼ 0.003) with percutaneous repair. After percutaneous repair, 78% of surgeries occurred within the first 6 months.

Beyond 6 months, rates of surgery and moderate-to-severe MR were comparable between groups. Five-year mortality
rates were 20.8% and 26.8% (p ¼ 0.4) for percutaneous repair and surgery, respectively. In multivariable analysis,

treatment strategy was not associated with survival.

CONCLUSIONS Patients treated with percutaneous repair more commonly required surgery for residual MR during the

first year after treatment, but between 1- and 5-year follow-up, comparably low rates of surgery for MV dysfunction with

either percutaneous or surgical therapy endorse the durability of MR reduction with both repair techniques. (EVEREST II

Pivotal Study High Risk Registry; NCT00209274) (J Am Coll Cardiol 2015;66:2844–54) © 2015 by the American College

of Cardiology Foundation.
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.evidence. This may help physicians to offer coherent strategies
throughout Europe and focus the research on high-priority subjects.

Supplementary material

Supplementary material is available at European Heart Journal online.
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Table 7 Summary of statements on the management after percutaneous closure of PFO

Position statements Strength of

the statement

Level of

evidence

Ref.

Drug therapy and follow up after percutaneous closure

It is reasonable to propose dual antiplatelet therapy for 1 to 6 months after PFO closure Conditional A 27, 29, 51, 112, 132,

Supplementary Figure 11

We suggest a single antiplatelet therapy be continued for at least 5 years Conditional C 27–29, 51, 112, 132,

128, 138–140

The extension of the therapy with single antiplatelet beyond 5 years should be based on

the balance between patient’s overall risk of stroke for other causes and haemorrhagic

risk

Strong C –

The choice of the type of antiplatelet drug in the follow-up is currently empiric Strong A 27–29, 51, 112, 132

The value of residual shunt after percutaneous closure cannot be deduced from available

studies

Strong C 124, 141–47

Systematic, high-quality data on follow-up are needed Strong C –

To obtain comparable data we propose to perform:

a. a TTE prior to hospital discharge

b. c-TCD at least once beyond six months to assess effective PFO closure and there-

after, if residual shunt persists, annually until closure

c. c-TOE or c-TTE in case of severe residual shunt at c-TCD, or recurrent events, or

symptoms during follow-up

Conditional C 124, 141–147,

55 þOriginal meta-analyses

page 4 and Supplementary

Appendix 4

Patients should undergo antibiotic prophylaxis for any invasive procedure performed in

the first six months from PFO closure

Conditional C –

14 C. Pristipino et al.
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Traitement	après		
les	fermetures	de	FOP	



 
 
 
 
 
 
 
 

 

Quel traitement médical après fermeture de 
l’auricule gauche ? 

Laurent Drogoul 
Saint Laurent Du Var, Nice, FRANCE 



Conclusion 
Quel traitement médical après fermeture de l’auricule 

gauche ? 
 

9 Recommandations : 1 à 6 mois aspirine + clopidogrel si CI formelle anticoagulation orale. 

9 Le traitement est instauré sur un consensus clinique. 

9 L’absence  de traitement par ACO ne semble pas augmenter le taux de thrombus sur 

prothèse. 

9 Utilisation croissante des NOACs. 

9 Chez le coronarien stenté : trithérapie aspirine + clopidogrel + fermeture de l’auricule ? 

9 Fermeture de l’auricule pour saignements intracrâniens : efficace et place à au moins 1 AAP. 

 



Merci	pour	votre	attention	


