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Antithrombotic 
Therapy After TAVI
Is aspirin enough?

By Antonio Greco, MD, and Davide Capodanno, MD, PhD

T ranscatheter aortic valve implantation (TAVI) 
is the treatment of choice for patients with 
symptomatic severe aortic stenosis who are 
ineligible or at higher risk for surgery and a valu-

able treatment alternative for patients at lower risk.1 
Approximately 180,000 patients per year are referred to 
TAVI in developed countries, and this estimate is expect-
ed to increase to 270,000 patients per year due to the 
incremental inclusion of patients at lower surgical risk.2 

Despite its relatively favorable outcomes and the 
continuous technologic advances and improvements in 
procedural factors and operator experience, TAVI is still 
burdened by certain complications (eg, vascular compli-
cations, bleeding, permanent pacemaker implantation, 
paravalvular leak, thrombotic events) affecting quality 
of life, rehospitalization, morbidity, and mortality.3-5 In 
addition, TAVI patients often have high-risk features, 
including older age, frailty, and comorbidities (eg, atrial 
fibrillation, coronary artery disease), which substantially 
contribute to an increased thrombotic risk profile.6 As 
such, antithrombotic therapy is required after TAVI to 
minimize the incidence of thromboembolic complica-
tions.7 Although different options are available (ie, several 
drugs, their associations, different durations), all of the 
antithrombotic agents (ie, antiplatelets and anticoagu-
lants) unavoidably convey an additional risk of bleeding.

The current evidence supporting the selection of 
optimal antithrombotic strategies after TAVI is not 
robust, which contributes to the poor level of stan-
dardization and high variability in clinical practice.1,8 
Also, the gradual shift of TAVI candidates toward lower 
risk and the advent of new-generation prostheses may 
affect the net benefit of any antithrombotic strategy, 
raising gaps in knowledge that warrant clinical evidence 
from randomized controlled trials (RCTs).9 

This article examines the current evidence support-
ing different antithrombotic drugs and strategies for 
patients who have undergone successful TAVI.

ANTITHROMBOTIC THERAPY AFTER TAVI
Elderly patients who are currently referred to TAVI 

typically are at high risk for both thrombotic and bleed-
ing complications (Figure 1).10 Although some degree of 
antithrombotic therapy is required, the marked propensity 
of TAVI patients to bleeding imposes caution, especially 
when multiple drugs are stacked.11 

Several valve- and patient-related pathophysiologic 
mechanisms contribute to the onset of thrombotic 
events after TAVI. High concentrations of tissue fac-
tor and thrombin around degenerated leaflets, metallic 
frame exposure, and turbulent flow throughout the bio-
prosthetic valve are major determinants of thrombotic 
risk. In addition, comorbidities (eg, atrial fibrillation, coro-
nary and peripheral artery disease) are also strong con-
tributors.12 Stroke, transient ischemic attack (TIA), and 
myocardial infarction (MI) are more likely to occur in the 
periprocedural period or in the first 30 days after TAVI, 
with a steady residual risk afterward.3 A further concern 
is represented by subclinical leaflet thrombosis and valve 
thrombosis, which may also threaten long-term valve 
durability, with detrimental consequences on patient 
morbidity and mortality.13 

On the other hand, age, frailty, comorbidities, coagula-
tion disorders, and the need for antithrombotic therapy 
determine an increased bleeding risk in TAVI patients. The 
incidence of bleeding events is particularly high in the peri-
procedural period (especially access site-related bleeding), 
but these complications continue to accrue over time, 
especially non-access site–related bleeding.11 Of note, a 
robust association has been demonstrated between bleed-
ing events and poor clinical outcomes, including increased 
morbidity and mortality.14 

GUIDELINE RECOMMENDATIONS
Several antithrombotic regimens are used in current 

practice based on individual patient risk profiles, local 
care pathways, and established indications for long-term 
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oral anticoagulation (OAC), 
including atrial fibrillation, 
venous thromboembolism, 
hypercoagulable conditions, 
or severely impaired left ven-
tricular dysfunction.15 

European and American 
societal guidelines issued dif-
ferent recommendations on 
antithrombotic therapy after 
TAVI (Figure 2). Joint guide-
lines by the European Society 
of Cardiology (ESC) and the 
European Association for 
Cardio-Thoracic Surgery 
(EACTS), published in 2017, 
recommend dual antiplate-
let therapy (DAPT) with 
aspirin and clopidogrel for 
3 to 6 months after TAVI, 
followed by lifelong single 
antiplatelet therapy (SAPT) 
in patients not requiring 
long-term OAC (class of 
recommendation [COR] IIa, 
level of evidence [LOE] C). 
To minimize the shortcom-
ings of DAPT, SAPT may be 
considered in patients at 
high bleeding risk (COR IIb, 
LOE C). Conversely, lifelong 
OAC is recommended in 
patients with a baseline 
indication for long-term 
OAC (COR I, LOE C).8

For patients who do 
not require long-term 
OAC, joint guidelines by 
the American College 
of Cardiology and the 
American Heart Association (ACC/AHA), published in 
2020 and therefore incorporating newer studies, recom-
mend SAPT with aspirin as a reasonable regimen after 
TAVI (COR IIa, LOE B), whereas DAPT for 3 to 6 months 
(COR IIb, LOE B) might be considered in patients at 
low bleeding risk. Similarly, vitamin K antagonist (VKA) 
with a target international standardized ratio (INR) of 
2.5 might be considered for at least 3 months in TAVI 
patients with a low bleeding risk to reduce the incidence 
of leaflet/valve thrombosis (COR IIb, LOE B). Finally, 
the association of low-dose rivaroxaban and aspirin in 
patients without established indication for OAC is for-
mally contraindicated (COR III, LOE B).1

CLINICAL EVIDENCE
Because both platelet-mediated (eg, metallic frame 

exposure, vessel disruption, coronary and peripheral 
artery disease) and thrombin-mediated (eg, flow turbu-
lence, leaflet/valve thrombosis, atrial fibrillation) mecha-
nisms contribute to the pathogenesis of thrombotic 
events in patients undergoing TAVI, there is a clear theo-
retical rationale behind the use of either antiplatelet or 
anticoagulant drugs.7

Pivotal trials of TAVI established DAPT as standard 
therapy mirroring the practice of percutaneous coro-
nary intervention. Since then, a number of randomized 
comparisons have been performed to explore alternative 

Figure 1.  Determinants and pathophysiology of thrombotic and bleeding complications 
after TAVI. 

Figure 2.  Societal guideline recommendations on antithrombotic therapy after TAVI. 
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antithrombotic strategies in patients with or without 
established indications to long-term OAC (Figure 3). 

A preliminary RCT assigned 79 patients to SAPT (aspirin 
100 mg daily lifelong) or DAPT (aspirin 100 mg daily life-
long plus 3 months of clopidogrel 75 mg daily), with a 
primary endpoint of net clinical benefit defined as major 
adverse cardiac and cerebrovascular events (MACCEs), 
including both ischemic and bleeding complications. No 
significant between-group differences in this primary 
outcome were noted both at 30 days (15% with SAPT vs 
13% with DAPT; P = .71) and 6 months (15% with SAPT vs 
18% with DAPT; P = .85).16 These findings were confirmed 
by two subsequent RCTs. In the SAT-TAVI trial, 120 TAVI 
patients were randomly administered DAPT (low-dose 
aspirin plus clopidogrel 75 mg daily or ticlopidine 500 mg 
twice daily) or SAPT (low-dose aspirin alone).17 No differ-
ence was observed in the combined safety endpoint and 
in all-cause death or cardiovascular death, both at 30 days 
and 6 months. In addition, when compared to the DAPT 
group, fewer vascular complications occurred in the SAPT 
group (5% vs 13.3%; P < .05). The ARTE trial randomized 
222 patients to SAPT (aspirin 80-100 mg daily) or DAPT 
(aspirin 80-100 mg daily plus clopidogrel 75 mg daily). 
After 3 months, there were no differences between DAPT 
and SAPT in rates of death (6.3% vs 3.6%; P = .37), MI 
(3.6% vs 0.9%; P = .18), and stroke or TIA (2.7% vs 0.9%; 
P = .31), while a numerically higher incidence of the com-
posite of death, MI, stroke or TIA, or major or life-threat-
ening bleeding was noted with DAPT compared to SAPT 
(15.3% vs 7.2%; P = .065).18 

These findings were also supported by a meta-analysis 
of 2,489 patients from these three RCTs and five obser-
vational studies. Compared to standard DAPT (aspirin 

and clopidogrel), SAPT with aspirin 
reduced 30-day major or life-threat-
ening bleeding (relative risk, 0.62; 
95% CI, 0.50-0.76; P < .001), with-
out significant increases in 30-day 
stroke (relative risk, 0.85; 95% CI, 
0.45-1.63; P = .631) or 3-month 
death (relative risk, 0.96; 95% CI, 
0.81-1.15; P = .664). Notably, com-
pared to DAPT, SAPT was associ-
ated with a lower risk of 30-day all-
cause mortality (relative risk, 0.57; 
95% CI, 0.36-0.89; P = .014).19

Recently, cohort A of the 
POPular-TAVI trial randomized 
665 patients not requiring OAC 
to receive SAPT with aspirin (80-
100 mg daily) or 3-month DAPT 
with aspirin plus clopidogrel (75 mg 
daily), followed by aspirin alone. 

At 1 year, compared with those on DAPT, patients treated 
with SAPT experienced fewer bleeding events (risk ratio 
[RR], 0.57; 95% CI, 0.42-0.77; P = .001) and a lower inci-
dence of the net composite endpoint of cardiovascular 
death, non–procedure-related bleeding, stroke, or MI (RR, 
0.74; 95% CI, 0.57-0.95; P = .04). In addition, SAPT was 
noninferior to DAPT with respect to the composite of car-
diovascular death, ischemic stroke, or MI (difference, 0.2%; 
95% CI for noninferiority, -4.7-4.3; P = .004; RR, 0.98; 95% CI 
for superiority, 0.62-1.55; P = .93).20

To limit thrombin-mediated events, other RCTs 
focused on the role of OAC in TAVI patients without 
established indication for long-term OAC. In the AUREA 
trial, 123 patients were randomized to DAPT (aspirin and 
clopidogrel) or OAC alone (VKA). Diffusion-weighted MRI 
showed no significant difference in new brain ischemic 
lesions at day 6 (66.7% with DAPT vs 84.2% with OAC; 
P = .15) or after 3 months (6.0% with DAPT vs 10.4% with 
OAC; P = .71). Similarly, there was no between-group 
difference in both ischemic and bleeding events (results 
were presented at a major medical conference and are 
not published yet). A benefit from OAC can be hypoth-
esized in low-risk patients: in the LRT 2.0 trial, 94 low-risk 
TAVI patients without indications for long-term OAC 
were randomly assigned to 30-day SAPT (aspirin alone) 
or dual therapy (aspirin plus VKA). As assessed by CT and 
transesophageal echocardiography, the primary endpoint 
(composite of hypoattenuated leaflet thickening, at least 
moderately reduced leaflet motion, hemodynamic dys-
function, stroke, or TIA) occurred more frequently with 
aspirin alone than with aspirin plus VKA (odds ratio [OR], 
4.8; 95% CI, 1.3-18.3; P = .014), without a between-group 
difference in bleeding.21 

Figure 3.  Results of randomized trials on antithrombotic therapy after TAVI. *During 
the first 3 months, low-dose aspirin was added to rivaroxaban in the investigational 
group and clopidogrel was added to low-dose aspirin in the control group.
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In addition, dual therapy with a direct oral anticoagu-
lant (DOAC) in TAVI patients not requiring OAC was 
initially investigated in the GALILEO trial, which random-
ized 1,644 patients to dual therapy (rivaroxaban 10 mg 
daily plus aspirin 75-100 mg daily for the first 3 months) 
or aspirin 75 to 100 mg daily (plus clopidogrel 75 mg daily 
for the first 3 months). The trial was prematurely halted 
due to safety concerns for patients in the dual therapy 
group. At a median follow-up of 17 months, patients in 
the dual therapy group displayed a higher incidence of 
the composite of death or first thromboembolic event 
(hazard ratio [HR], 1.35; 95% CI, 1.01-1.81; P = .04), with 

a numeric increase in major, disabling, or life-threatening 
bleeding (HR, 1.50; 95% CI, 0.95-2.37; P = .08).22

Finally, the combination of SAPT and VKA was shown 
to be detrimental in patients with an established indica-
tion for long-term OAC. In cohort B of the POPular-TAVI 
trial, 313 patients were randomized to receive VKA alone 
or VKA plus clopidogrel for 3 months. At 1 year, compared 
with clopidogrel alone, the combination of clopidogrel and 
VKA was associated with more bleeding (RR, 0.63; 95% CI, 
0.43-0.90; P = .01) and a higher occurrence of the compos-
ite of cardiovascular death, non–procedure-related bleed-
ing, stroke, or MI (RR, 0.69; 95% CI, 0.51-0.92).23 

TABLE 1.  ONGOING STUDIES ON ANTITHROMBOTIC THERAPY AFTER TAVI

Trial (NCT) No. of Patients Indication 
for OAC

Experimental 
Strategy

Comparison Primary Endpoint Follow-Up

ADAPT-TAVR 
(NCT03284827)

220 No Edoxaban 60 mg 
once daily

DAPT with ASA 
100 mg + clopido-
grel 75 mg

Composite of death, MI, stroke, 
peripheral embolism, intracardiac 
or bioprosthesis thrombus, any 
DVT or PE, major bleeding

6 mo

ATLANTIS 
(NCT02664649)

1,510 Yes,  
stratum 1

Apixaban 5 mg 
twice daily

VKA (if indication 
for OAC) or DAPT 
followed by SAPT

Composite of death, MI, stroke, 
peripheral embolism, intracardiac 
or bioprosthesis thrombus, any 
DVT or PE, major bleeding

Up to 
13 mo

AVATAR 
(NCT02735902)

170 Yes VKA VKA + ASA Composite of all-cause death, 
MI, stroke, valve thrombosis and 
VARC-2 hemorrhage ≥ 2

12 mo

DAPT-TAVI 
(NCT03001960)

200 No DAPT (ASA + 
clopidogrel), LD 
6-12 h before TAVI

DAPT (ASA + clopi-
dogrel), LD 6-12 h 
after TAVI

Total volume of new cerebral 
lesions on MRI

24-72 h

ENVISAGE-
TAVI AF 
(NCT02943785)

1,400 Yes Edoxaban 60 mg 
once daily + anti-
platelet therapy 
(if indicated)

VKA •	 Efficacy: composite of all-
cause death, MI, stroke, 
systemic embolism, valve 
thrombosis, or major 
bleeding;

•	 Safety: major bleeding

3 y

PTOLEMAIOS 
(NCT02989558)

90 No ASA 80 mg + 
ticagrelor 90 mg 
twice daily

ASA 80 mg + 
clopidogrel 75 mg

Cerebral microembolization on 
transcranial Doppler

30 d

TICTAVI 
(NCT02817789)

308 No Ticagrelor 90 mg 
twice daily

ASA 75 mg + 
clopidogrel 75 mg

Composite of all-cause death, 
stroke, life-threatening or dis-
abling bleeding, AKI, coronary 
artery obstruction requiring inter-
vention, major vascular compli-
cation, valve-related dysfunction 
requiring repeat procedure

30 d

Abbreviations: AKI, acute kidney injury; ASA, acetylsalicylic acid; DAPT, dual antiplatelet therapy; DVT, deep vein thrombosis; LD, loading dose;  
MI, myocardial infarction; NCT, National Clinical Trial number; OAC, oral anticoagulation; PE, pulmonary embolism; SAPT, single antiplatelet therapy; 
TAVI, transcatheter aortic valve implantation; VARC, Valve Academic Research Consortium; VKA, vitamin K antagonist.
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THE PRESENT AND THE FUTURE
In aggregate, the current evidence suggests that com-

bining SAPT and OAC is not a good option in TAVI 
patients with or without an established indication for 
OAC. Conversely, in TAVI patients not requiring long-
term OAC, the available RCTs collectively demonstrated 
the superiority of SAPT.16-18,20 As a consequence, although 
the 2017 ESC/EACTS guidelines on valvular heart disease 
were issued when the evidence about SAPT was still 
accruing, the 2020 ACC/AHA guidelines endorse SAPT 
as the preferred antithrombotic strategy in patients not 
requiring long-term OAC. However, DAPT still remains an 
option for patients at low bleeding risk to maximize the 
expected benefit from antithrombotic therapy without 
significant drawbacks in terms of bleeding.1,8

Several randomized investigations are still ongoing to fulfill 
current gaps in knowledge (Table 1). To extend the results of 
the cohort B of the POPular-TAVI trial to patients on DOACs, 
the AVATAR (NCT02735902) trial is investigating whether 
OAC (either with VKA or a DOAC) is superior to the asso-
ciation of OAC and aspirin in terms of net clinical benefit in 
TAVI patients with an indication for long-term OAC.

Other RCTs are exploring the role of DOACs (edoxa-
ban or apixaban) in post-TAVR antithrombotic regimens. 
While the ENVISAGE-TAVI AF (NCT02943785) trial is 
comparing edoxaban and VKA in patients requiring long-
term OAC, the ADAPT-TAVR (NCT03284827) trial is 
investigating edoxaban as compared to DAPT in patients 
without a need for OAC. The ATLANTIS (NCT02664649) 
trial is exploring the role of apixaban both in patients with 
(VKA as comparison) or without (SAPT or DAPT as com-
parison) an established indication for long-term OAC.

Finally, other investigational strategies adopt a more 
potent antiplatelet drug (ticagrelor) in patients not requir-
ing long-term OAC. The TICTAVI (NCT02817789) trial 
is investigating the effects of ticagrelor monotherapy on 
1-month clinical outcomes as compared with standard 
DAPT with aspirin and clopidogrel. On the other hand, in 
the PTOLEMAIOS (NCT02989558) trial, ticagrelor is also 
being studied combined with aspirin in comparison to 
standard DAPT with aspirin and clopidogrel, with regard 
to the occurrence of cerebrovascular events.

CONCLUSION
The optimal antithrombotic therapy after TAVI still 

represents a gap in knowledge. Both antiplatelet and antico-
agulant drugs can play a role, but stacking drugs significantly 
increases the risk of bleeding complications. In patients 
with an established indication for long-term OAC, adding 
antiplatelet agents has a detrimental impact on prognosis, 
and OAC alone should be the default approach. Similarly, in 
patients not requiring long-term OAC, SAPT should be pre-
ferred over DAPT because of better net clinical benefit.  n 
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