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❖ Pathological thrombosis and physiological haemostasis are linked
through a common pathway

Haemostasis Thrombosis

Fredenburg JC, Weitz JI. Hämostaseologie 2021; Greco A et al. Circulation 2023; Harrington J et al. J Am Coll Cardiol 2023; Coughlin SR Nature 2000

ANTICOAGULATION DILEMMA



❖ Anticoagulants prevent pathological thrombosis but also inhibit
the ability to form clots and stop bleeding

Bleeding !!! Reduced thrombosis

VKA

Fredenburg JC, Weitz JI. Hämostaseologie 2021; Greco A et al. Circulation 2023; Harrington J et al. J Am Coll Cardiol 2023; Coughlin SR Nature 2000

❖ Current anticoagulants mainly target the common pathway

ANTICOAGULATION DILEMMA



van Ginkel DJ et al N Engl J Med 2025

(Atrial Fibrillation)



WHAT WE KNOW

❖ Early studies lacked investigation on anticoagulation

❖ The occurrence of bleeding and stroke (thromboembolic events) remains a 
concern after TAVI, especially among patients with concomitant atrial 
fibrillation

❖ OAC prevents subclinical leaflet thrombosis but the clinical benefit remains
unclear, harmful in some patients owing to bleeding risk

ten Berg JM et al. J Am Coll Cardiol Intv 2024; Cahil TJ et al. JAMA Cardiol 2022 



Four large randomized clinical trials

1. Routine use of OAC in patients without a baseline indication for OAC proved to be
undesirable

2. OAC monotherapy was safer than OAC combined with antiplatelet therapy

3. Unexpectedly, DOAC did not provide more favorable outcome compared with VKA 

ENVISAGE-TAVI AF (Edoxaban vs. VKA): higher incidence of major bleeding
ATLANTIS (Apixaban vs. SOC): as safe as SOC

CURRENT GUIDELINES

Nijenhuis VJ et al. N Engl J Med 2020; Dangas JD et al. N Engl J Med 2020; Collet JP et al. Eur Heart J 2022; Van Mieghem NM et al. N Engl J Med 2021; 
ten Berg JM et al. J Am Coll Cardiol Intv 2024



SHOULD DOAC BE PREFERRED OVER VKA IN TAVI 
PATIENTS WITH AN INDICATION FOR OAC ?



Results of a Meta-Analysis

8 studies with 25,769 patients

DOACs are a safe alternative to VKA
with similar all-cause mortality, stroke, 
and major/life-threatening bleeding in 
the two groups but a lower risk of any
bleeding with DOACs

To be confirmed in randomized trials…

Selvaraj V et al. Am J Cardiol. 2023



A nationwide observational study: 2,908 patients with an OAC indication

Primary endpoint: Net clinical benefit of 
the following composite: all-cause 
mortality, myocardial infarction, stroke, 
and life-threatening or major bleeding. 
Primary safety endpoint: Composite of 
life-threatening or major bleeding.

No difference in primary and safety
outcome

VKA was associated with a significantly
higher rate of 1- and 5-year all-cause 
mortality and lower risk of disabling stroke

Similar rates of life-threatening or major 
bleeding.

Alaour et al. J Am Coll Cardiol Intv 2024

30 days, 1 year, and 5 years after TAVI



SHOULD OAC BE INTERRUPTED DURING TAVI PROCEDURE ?



The POPular PAUSE TAVI trial

van Ginkel DJ et al N Engl J Med 2025

In patients undergoing TAVI with a 
concomitant indication for OAC, 
periprocedural continuation was not 
noninferior to interruption of OAC with
respect to the incidence of a composite of 
death from cardiovascular causes, stroke, 
myocardial infarction, major vascular
complications, or major bleeding at 30 days



❖DOAC vs. VKA

o Favorable results from the pivotal AF trials

o No robust data on long-term safety and efficacy after TAVI

o No randomized data that support a mortality benefit

The ease of use of DOAC as compared with VKA might be decisive in the choice

DOAC treatment is reasonable for frail older adults, particularly those with suboptimal INR 

values

❖Continuation vs. interruption of OAC during TAVI procedure

No definitive conclusions regarding the risk of individual endpoints, like major bleeding or 

ischaemic stroke, per OAC strategy

→ New randomized trials are warranted

CONCLUSIONS 



❖COULD FXI INHIBITORS SOLVE THE ANTICOAGULATION DILEMMA ?

OTHER CONSIDERATIONS 

Can targeting FXI/FXIa uncouple thrombosis from haemostasis and 
potentially reduce the risk of bleeding ? 

Haemostasis Reduced thrombosis

From Weitz J, 2024 ISTH academy



OTHER CONSIDERATIONS 

From Weitz J, 2024 ISTH academy; Piccini JP et al. N Engl J Med 2025

o Results of Phase 2 trials were intriguing
o Phase 3 trials are underway

OCEANIC-AF: Terminated early
LIBREXIA-AF: Exclusion criteria: 
Hemodynamically significant valve disease or those with valve disease that will potentially
require surgical valve replacement during the study



Thank you for your attention



Randomized Trials:

ATLANTIS: Apixaban vs. standard of care after transcatheter aortic valve implantation
(N=451, 12-month outcome)

Rates of mortality, thromboembolic and bleeding events were very similar between treatment groups

ENVISAGE-TAVI AF: Edoxaban versus vitamin K antagonist for atrial fibrillation after TAVR
(N=1426, 16-month outcome)

noninferiority of the primary outcome including mortality, thromboembolic, and major bleeding events
was observed for edoxaban vs VKA

major bleeding was more frequent in the edoxaban group, mainly due to an increase in gastrointestinal 
bleeding

Collet JP et al. Eur Heart J 2022; Van Mieghem et al. New Engl J Med 2021



SHOULD FRAIL PATIENTS WITH AF MANAGED WITH VKA 
BE SWITCHED TO A DOAC ?



The FRAIL-AF Randomized Controlled Trial

Joosten LPT et al. Circulation 2024; Ko D et al. Circulation 2024

Switching INR–guided VKA treatment to a 
DOAC in frail older patients with AF was
associated with more bleeding
complications* compared with continuing
VKA treatment

*major bleeding and clinically relevant nonmajor bleeding

BUT due to several limitations of FRAIL-AF design
DOAC treatment remains reasonable for frail older adults, 
particularly those with suboptimal INR values

More definitive research is warranted…


