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ABSTRACT

Antithrombotic therapy following transcatheter aortic valve implantation (TAVI) has evolved empirically with dual antiplatelet 
therapy (DAPT, aspirin plus clopidogrel) currently recommended in the clinical guidelines. The pilot ARTE trial showed a higher 
risk of major/life-threatening bleeding events and no reduction of thromboembolic complications with the use of DAPT vs aspirin 
alone in TAVI recipients. The recently published POPular TAVI trial (NCT02247128) confirmed an increased risk of DAPT (vs. 
aspirin alone) following TAVI, which was associated with a significant increase in all bleeding events (primary endpoint) and no 
reduction of ischemic events (stroke, myocardial infarction) or death. Also, DAPT had no effects on the occurrence of clinically 
apparent valve thrombosis. While ongoing and future studies will have to determine the potential role of anticoagulation (vs 
antiplatelet) therapy as the antithrombotic treatment of TAVI, the evidence currently available strongly supports the use of single 
antiplatelet therapy (aspirin) in this setting. Thus, a minimalist approach with aspirin alone should urgently be adopted in the TAVI 
routine clinical practice and, therefore, implemented in the guidelines.
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Ensayo POPular TAVI. Tratamiento antitrombótico tras TAVI:  
hacia una estrategia minimalista

RESUMEN

El tratamiento antitrombótico tras el implante percutáneo de válvula aórtica (TAVI) ha evolucionado empíricamente, y en la 
actualidad en las guías clínicas se recomienda el tratamiento antiagregante plaquetario doble (TAPD, ácido acetilsalicílico más 
clopidogrel). El ensayo piloto ARTE mostró un mayor riesgo de episodios hemorrágicos graves o potencialmente mortales y ninguna 
disminución de las complicaciones tromboembólicas con el uso de TAPD frente a ácido acetilsalicílico solo en los pacientes 
receptores de TAVI. El ensayo POPular TAVI recientemente publicado (NCT02247128) ha confirmado los efectos negativos del TAPD 
(en comparación con el ácido acetilsalicílico solo) tras TAVI, que se asoció con un aumento significativo de todos los eventos 
hemorrágicos (objetivo principal) y ninguna disminución de los eventos isquémicos (accidente cerebrovascular, infarto de miocardio) 
ni de las muertes. Además, el TAPD no tuvo ningún efecto sobre la aparición de trombosis valvular clínicamente aparente. Si bien 
los estudios en curso y futuros determinarán el posible papel de la anticoagulación (frente a la antiagregación plaquetaria) como 
tratamiento antitrombótico tras TAVI, la evidencia actual apoya firmemente el uso del tratamiento antiagregante plaquetario único 
(ácido acetilsalicílico) en este contexto. Por lo tanto, en la práctica clínica habitual del TAVI se debe adoptar con urgencia un 
enfoque minimalista con ácido acetilsalicílico solo, e implementarlo en las guías de práctica clínica.

Palabras clave: Implante percutáneo de válvula aórtica. Tratamiento antitrombótico. Hemorragias. Ictus.
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INTRODUCTION

Transcatheter aortic valve implantation (TAVI) has emerged as an 
alternative to conventional surgical valve replacement to treat 
elderly patients with severe aortic stenosis.1,2 There have been 
substantial advances in transcatheter valve technology and peripro-
cedural management of TAVI recipients over the last few years. 
However, the optimal antithrombotic therapy following TAVI 
remains to be determined. Back in the 2017, the guidelines of the 
American Heart Association/American College of Cardiology (AHA/
ACC) for the management of patients with valvular heart disease, 
recommended clopidogrel 75 mg/day for the first 6 months after 
TAVI plus lifelong aspirin 75-100 mg/day.3 The 2017 ESC guidelines 
recommended dual antiplatelet therapy (DAPT) for the first 3 
months to 6 months after TAVI followed by lifelong single anti-
platelet therapy (SAPT) in patients who did not require oral anti-
coagulation for other reasons.4 However, these recommendations 
were based on expert opinions and not on clinical evidence on the 
potential benefits of DAPT in this setting. 

The ARTE trial was a pilot randomized study that compared DAPT 
and SAPT (aspirin) for 3 months following TAVI. The study included 
222 patients and the main results showed a lower rate of major/
life-threatening bleeding events in the SAPT group without any 
differences in the occurrence of ischemic events (myocardial infarc-
tion, stroke) or mortality at the 3-month follow-up.5 A recent 
patient-level meta-analysis that included the ARTE trial plus 2 
additional smaller randomized trials (a total of 421 patients, 210 
and 211 in the DAPT and SAPT groups, respectively) confirmed a 
higher rate of major/life-threatening bleeding complications at 30 
days in the DAPT group (11.4% vs 5.2%; odds ratio = 2.24; 95% 
confidence interval [95%CI], 1.12-4.46; P = .022) without any 
differences in the occurrence of stroke events (2.4% in each arm).6 
Therefore, there was strong preliminary evidence towards the 
harmful effects of DAPT in the TAVI setting. 

THE POPular TAVI TRIAL

In the recently published POPular TAVI trial (cohort B) a total of 
665 patients undergoing TAVI (and without an established indica-
tion for long-term anticoagulation therapy) were randomized to 
receive clopidogrel (a loading dose of 300 mg followed by 75 mg/day 
for 3 months) plus aspirin (a loading dose of 300 mg followed by 
80-10 mg/day, lifelong) vs aspirin alone (SAPT), lifelong.7 The 2 
primary endpoints were all hemorrhages (minor, major, and 
life-threatening or disabling) and non-procedural-related bleeding 
over a 12-month period. The occurrence of death due to cardiovas-
cular causes or ischemic events (ischemic stroke, myocardial infarc-
tion) was considered a secondary endpoint. The mean age and 
median Society of Thoracic Surgeons (STS) score of the study popu-
lation were 80 years and 2.5%, respectively. The main results showed 
fewer bleeding and non-procedural-related bleeding events in the 
SAPT group (all bleeding, 15.1% vs 26.1%; risk ratio = 0.57; 95%CI, 
0.42-0.77; P = .001; non-procedural-related bleeding, 15.1% vs 
24.9%; risk ratio = 0.61; 95%CI, 0.44-0.83; P = .005) without any 
differences between the groups regarding the occurrence of death or 
ischemic events (SAPT, 9.7%; DAPT, 9.9%; P = .004 for non-inferi-
ority). The rate of ischemic stroke at the 12-month follow-up was 
similar in the SAPT (5.1%) and the DAPT group (5.4%).

Therefore, the POPular TAVI trial provides definite evidence on 
the adverse events derived from using DAPT in TAVI patients and 
urges to change clinical practice and the recommendations estab-
lished by the guidelines regarding the optimal antithrombotic 
therapy post-TAVI. The considerations below would be important 
to put the results of this important trial into context and evaluate 
future perspectives. 

Clinical applicability: from the ARTE to the POPular TAVI trial

It should be considered that a significant percentage of TAVI 
patients exhibit previous conditions (eg, coronary artery disease 
requiring coronary stenting and DAPT or atrial fibrillation requiring 
anticoagulation) that would preclude the use of SAPT as the only 
antithrombotic treatment after the procedure. Unfortunately, the 
authors of the POPular TAVI trial failed to provide data on the 
overall number of patients screened and finally excluded from the 
study. However, based on data from large TAVI registries,8 the 
percentage of ineligible patients would be close to 50% in the 
moderate-to-high risk cohort. Also, the rate of new-onset atrial 
fibrillation following TAVI is around 10%.9 As a matter of fact, the 
occurrence of such complication required a change of the anti-
thrombotic strategy (anticoagulation started) in ~11% of the 
patients included in the ARTE and POPular TAVI clinical trials. On 
the other hand, the patients included in the ARTE trial exhibited 
moderate-to-high surgical risk (mean STS score, 6.3% ± 4.5%) and 
a high percentage of patients (~30%) underwent TAVI via 
non-transfemoral approach.5 However, most of the patients included 
in the POPular TAVI trial were patients of low surgical risk, and 
a non-transfemoral approach was used in a minority of the them 
(~10%). This means that the adverse events of DAPT in TAVI 
recipients would apply to the entire spectrum of surgical risk 
patients regardless of the approach used for the TAVI procedure.

Bleeding complications following TAVI

Bleeding events remain as 1 of the most common complications of 
TAVI, and have been associated with worse outcomes.10,11 The 
elderly are often candidates for TAVI and they usually show comor-
bidities like frailty, renal impairment, anemia or hypertension that 
elevate the risk of bleeding events.8,10,11 Also, the use multiple 
arterial accesses (particularly transfemoral) and large bore catheters 
during TAVI procedures also contributes to the occurrence of 
vascular and bleeding complications in this high-risk population.12,13 
Finally, the combination of clopidogrel plus aspirin has already 
been associated with a higher risk of bleeding events outside the 
TAVI setting.14-16 Also, the POPular TAVI trial confirmed that the 
higher risk of bleeding complications (including major/life-threat-
ening bleeding) was even more important in TAVI patients. As 
expected, in the ARTE and POPular TAVI trials, most bleeding 
complications were due to vascular/access site complications. 
However, a large number of complications were bleeding events 
not associated with the access site (42% of bleeding events in the 
ARTE trial were associated with subacute gastrointestinal bleeding 
within the weeks following the procedure, all of them in the DAPT 
group). Thus, although further reductions in the size of the catheter 
and improvements in vascular hemostasis could partially compen-
sate the adverse events of DAPT, the higher bleeding risk would 
still persist beyond the periprocedural period.

Stroke

The reason for prescribing DAPT to TAVI patients was to prevent 
ischemic events, particularly stroke, in their acute phase and within 
the weeks following the procedure. However, the results of a 
patient-level meta-analysis (prior to the POPular TAVI trial) and the 
POPULAR TAVI trial showed similar rates of ischemic stroke in 
both the SAPT and the DAPT groups.6,7 Although none of these 
studies was powered to detect inter-group differences regarding 
ischemic events, no favorable tendency was seen associated with 
the use of DAPT after including about 1000 patients in randomized 
trials (DAPT vs SAPT). This made the hypothesis of a possible 
benefit of DAPT to treat cerebrovascular ischemic events in this 
setting highly unlikely. 
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The pathophysiology of cerebrovascular events post-TAVI may 
partially explain the lack of efficacy of DAPT in this context. Most 
ischemic stroke events post-TAVI occur within the week following 
the procedure (over half of them occur immediately after the proce-
dure or within the next 24 hours),17,18 and seem to be due to the 
mechanical interaction between the transcatheter valve system and 
the aorta and the diseased native valve with embolization of 
multiple debris (calcified material, thrombus, atheromatous debris) 
during the manipulation of the guidewire and the catheter.19,20 Also, 
when considering the occurrence of cerebrovascular events within 
the first 24 hours following the procedure, a significant percentage 
of events seem to be associated with the occurrence of atrial 
arrhythmias,17,21 against which DAPT has a very limited efficacy. 
Overall, the pathophysiology of acute and subacute post-TAVI 
stroke seems to escape the mechanism of action of antiplatelet 
therapy with thienopyridines.

Valve thrombosis

There have been some concerns about bioprosthetic valve throm-
bosis within the weeks/months following TAVI. However, the 
occurrence of clinically relevant valve thrombosis is a rare event 
(rate < 1%) that does not seem to be influenced by the presence 
thienopyridine therapy either.22,23 The POPular TAVI trial confirmed 
both the very low rate (< 1%) of clinically apparent valve throm-
bosis and the lack of DAPT effect regarding the prevention of this 
complication.

More recently, the occurrence of subclinical valve thrombosis post-
TAVI has been gaining interest.24 This occurs to between 10% and 
15% of TAVI recipients and may be prevented by anticoagulation 
therapy but not DAPT.25

Anticoagulation vs antiplatelet therapy following TAVI

After establishing the lack of any beneficial effect of DAPT in TAVI 
recipients, one may wonder whether anticoagulation therapy (vs 
SAPT) would have a role in this setting. As a matter of fact, the 
use of short-term anticoagulation therapy (3 months) is suggested 
by the current AHA/ACC and European Society of Cardiology (ESC) 
clinical guidelines following surgical aortic valve replacement (IIb 
and IIa recommendation, respectively).3,4 Some studies using 
continuous ECG monitoring post-TAVI have shown a high rate 
(close to 20%) of silent episodes of atrial fibrillation within the 
weeks/months following the procedure.26 The administration of 
anticoagulation therapy would potentially be more effective to 
prevent thromboembolic events in such patients. Interestingly, 
Muntané-Carol et al.27 recently showed a higher risk of post-TAVI 
late strokes (> 1 month) in patients who don’t receive anticoagu-
lation therapy, suggesting the potential benefit of such a strategy. 
Additionally, recent data showed the role of anticoagulation therapy 
to prevent subclinical valve thrombosis as seen on the 4D computed 
tomography scan.25,28 Therefore, there would be a mechanistic basis 
supporting a potential role for anticoagulation therapy in this 
context. However, the clinical consequences of subclinical valve 
thrombosis remain to be seen, and the potential clinical benefits of 
anticoagulation may be counterbalanced by a higher risk of bleeding 
events compared to SAPT. 

The GALILEO clinical trial compared a strategy of systematic anti-
coagulation post-TAVI (rivaroxaban 10 mg/day plus aspirin for the 
first 3 months) to prevent death or thromboembolic events.29 
However, the trial ended prematurely due to safety concerns and 
the results showed a higher risk of death/thromboembolic events 
and a higher rate of major/life-threatening bleeding with the use of 
rivaroxaban. The ongoing ATLANTIS clinical trial (Anti-Thrombotic 

Strategy After Trans-aortic Valve Implantation for Aortic Stenosis; 
NCT02664649), a 3-arm study that compared apixaban versus 
DAPT versus SAPT (aspirin) in patients with no clinical indication 
for anticoagulation, should shed some light (probably definitely) on 
the actual role of anticoagulation therapy in TAVI recipients.30

CONCLUSIONS

In conclusion, the POPular TAVI trial confirmed the harmful 
effects of DAPT (vs SAPT) following TAVI and stood as a major 
step forward when it comes to determining the optimal antithrom-
botic strategy in this context. Future studies will assess whether 
systematic anticoagulation (together with its duration, short-term?) 
may be superior to SAPT regarding better outcomes. Of note, 
clinical events (including bleeding complications), and not subclin-
ical imaging features, should ideally drive the clinical deci-
sion-making process regarding the antithrombotic strategy following 
TAVI. Meanwhile, a minimalist approach with aspirin alone should 
urgently be adopted in the TAVI routine clinical practice and 
implemented in the guidelines. 
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