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Eikelboom JW et al. NEJM 2013;369:1206-1214. Dabigatran (150-300 mg bid) n=168 vs. warfarin n=84

The use of dabigatran in patients with mechanical heart 

valves was showing no benefit and an excess risk.



2020 ESC Guidelines for AF



Case

⚫ F/63

⚫Bioprosthetic MV replacement (12 months ago, desire of 
the informed patient)

⚫Medication: aspirin

⚫ Newly diagnosed AF (2 weeks ago)

What is your stroke prevention strategy?

1. Single antiplatelet until age = 65

2. Dual antiplatelet until age = 75

3. NOAC

4. Warfarin



Bioprosthetic Heart Valves: Tissue Treatment

⚫Glutaraldehyde-fixed animal (bovine or porcine) tissue

⚫Glutaraldehyde crosslinking prevents immunogenicity

⚫ Treatment with antimineralizing agents (alpha-oleic acid and 

ethanol) and surfactant (Tween-80) to reduce cusp 

calcification

Li KYC. Front Cardiovasc Med. 2019;6:47. doi: 10.3389/fcvm.2019.00047



Bioprosthetic Heart Valves: Types

⚫ Stented Bioprostheses

⚫Porcine valves

⚫Bovine pericardial valves

⚫ Stentless Bioprostheses

⚫Whole porcine AV 

⚫Fabricated from bovine pericardium

⚫ Percutaneous Bioprostheses

Pibarot P et al. Circulation 2009;119:1034-1048



Bioprosthetic Heart Valves: Products

Webb JG & Dvir D. Circulation 2013;127:2542-2550



TAVR

Kalogeropoulos AS et al. Front Cardiovasc Med 2022;9:971762



Antithrombotic Therapy for Pts with 

Bioprosthetic Valves



Dangas GD et al. NEJM 2020;382:120-129. (rivaroxaban 10 mg n=826, ASA n=818), median 17-month F/U

⚫ Total 1644 patients without an established indication for oral anticoagulation

⚫ The primary efficacy outcome: the composite of death or thromboembolic events

⚫ The primary safety outcome: major, disabling, or life-threatening bleeding

⚫ The trial was terminated prematurely because of safety concerns.

Rivaroxaban vs. ASA in TAVR



Dangas GD et al. NEJM 2020;382:120-129. (rivaroxaban 10 mg n=826, ASA n=818)

Rivaroxaban vs. ASA in TAVR

In patients without an established indication for OAC after successful

TAVR, a treatment strategy including rivaroxaban at a dose of 10 mg daily

was associated with a higher risk of death or thromboembolic complications and

a higher risk of bleeding than an antiplatelet-based strategy.



Park DW et al. Circulation 2022;146:466-479. Total n=229 (edoxaban n=111, DAPT n=118), 6-month F/U

⚫ In patients without an indication for long-term anticoagulation after 

successful TAVR, the incidence of leaflet thrombosis was lower with 

edoxaban than with DAPT (but statistically insignificant). 

⚫ The effects on new cerebral thromboembolism and neurological or 

neurocognitive function were also not different.

Edoxaban vs. DAPT in TAVR



Shim CY et al. J Thorac Cardiovasc Surg 2023;165:58-67

Edoxaban vs. VKA in Surgical BHV or Repair



Shim CY et al. J Thorac Cardiovasc Surg 2023;165:58-67

Edoxaban vs. VKA in Surgical BHV or Repair (First 3 Months)



Shim CY et al. J Thorac Cardiovasc Surg 2023;165:58-67

Edoxaban vs. VKA in Surgical BHV or Repair (First 3 Months)

⚫Edoxaban is noninferior to warfarin 

for preventing thromboembolism 

⚫Potentially comparable for risk of 

major bleeding during the first 3 

months after surgical bioprosthetic

valve implantation or valve repair



2021 ESC/EACTS Guidelines for Valvular Heart Disease. Eur Heart J 2022;43:561-632



NOAC for AF Patients with 

Bioprosthetic Valves



Li D et al. Eur J Clin Pharmacol 2023;79:461–471

RCT of NOAC vs. VKA for AF Pts with Bioprosthetic Valves

Rivaroxaban

Edoxaban

Dabigatran

Apixaban



Apixaban

⚫ Safety shown in post-hoc analysis of ARISTOTLE 

for bioprosthetic valves, >3 months post-operation

⚫ Safety shown in ATLANTIS for patients undergoing 

TAVI

⚫ During the first 3 months after bioprosthetic AVR, 

apixaban was non-inferior to warfarin for 

thromboembolic events in a small RCT.



Events Rates among Pts with BHV (n=104) or h/o Valve Repair (n=52): Apixaban vs Warfarin

Guimarães PO et al. Clin Cardiol 2019;42:568–571 (post-hoc analysis of ARISTOTLE study)



Apixaban vs. Standard of Care (SOC) after TAVI: the ATLANTIS Trial

Collet JP et al. Eur Heart J 2022;43:2783–2797.

Apixaban was not superior to SOC globally and in each stratum.

Apixaban was non-inferior to SOC.

Apixaban was as safe as SOC.



Piepiorka-Broniecka M et al. Cardiol J 2022;29:355-357.

Apixaban vs. VKA

in SAVR



Edoxaban

⚫ Possible safety in pre-specified subgroup analysis 

of ENGAGE AF-TIMI 48 in patients with baseline 

VHD, including presence of bioprosthetic valve 

(undetermined timing of valve surgery)

⚫ Possible ↑ risk of bleeding (especially GI) shown in 

ENVISAGE-TAVI AF for patients undergoing TAVI



Van Mieghem NM et al. NEJM 2021;385:2150-2160

Edoxaban vs. VKA in AF + TAVR



Van Mieghem NM et al. NEJM 2021;385:2150-2160

Edoxaban vs. VKA in AF + TAVR



Van Mieghem NM et al. NEJM 2021;385:2150-2160



Rivaroxaban

⚫ Exclusion of patients with bioprosthetics in 

ROCKET-AF

⚫ Safety and efficacy: noninferior in RIVER trial for 

surgically placed bioprosthetic mitral valve in 

randomized, time-to-event, mostly >3 months post-

operation



Guimaraes HP et al. NEJM 2020;383:2117-2126 (RIVER trial)

Rivaroxaban vs. VKA in AF + Mitral BHV

⚫ RCT: rivaroxaban (20 mg QD, n=500) vs. warfarin (target INR 2.0 to 3.0, n=505)

⚫ Primary outcome: composite of death, major cardiovascular events (stroke, TIA, systemic 

embolism, valve thrombosis, or HF hospitalization), or major bleeding at 12 months



Guimaraes HP et al. NEJM 2020;383:2117-2126 (RIVER trial)

Rivaroxaban vs. VKA in AF + Mitral BHV



Guimaraes HP et al. NEJM 2020;383:2117-2126 (RIVER trial)

Rivaroxaban vs. VKA in AF + Mitral BHV



Guimaraes HP et al. NEJM 2020;383:2117-2126 (RIVER trial)

Rivaroxaban vs. VKA in AF + Mitral BHV



Dabigatran

⚫ Exclusion of patients with bioprosthetics in RE-LY

⚫ Possibly similar to warfarin in preventing short-term 

intracardiac thrombus in surgically placed 

bioprosthetic mitral and/or aortic valves in younger 

patients, but trial stopped early and statistical 

power not attained (DAWA trial)



Dabigatran vs. Warfarin in BHV: DAWA trial

Duraes AR et al. Drugs RD 2016;16:149-154.

⚫ Phase 2, prospective, open-

label, randomized, pilot study

⚫ AF patients with mitral and/or 

aortic bioprosthesis valve

⚫ Primary endpoint: intracardiac

thrombus at 90 days

⚫ The trial was terminated 

prematurely because of low 

enrollment. 



Dabigatran vs. Warfarin in BHV: DAWA trial

Duraes AR et al. Drugs RD 2016;16:149-154.



NOAC vs. VKA in AF + BHV: Current Evidence in RCT

MVR SAVR TAVR

Apixaban ?
NI (1st 3 mon)

(small RCT)

NI

(ATLANTIS, subgroup)

Edoxaban ?
NI (1st 3 mon) in ENAVLE (AF 60%, repair+)

NI, but higher bleeding

(ENVISAGE TAVI-AF)

Rivaroxaban
NI

(RIVER)
? ?

Dabigatran
Inconclusive

(small RCT)
?

NI, noninferior



Li D et al. Eur J Clin Pharmacol 2023;79:461–471

NOAC vs. Warfarin for AF patients with BHVs: Stroke



Li D et al. Eur J Clin Pharmacol 2023;79:461–471

NOAC vs. Warfarin for AF patients with BHVs: All Cause Death



Li D et al. Eur J Clin Pharmacol 2023;79:461–471

NOAC vs. Warfarin for AF patients with BHVs: Major Bleeding



Li D et al. Eur J Clin Pharmacol 2023;79:461–471

NOAC vs. Warfarin for AF patients with BHVs: Any Bleeding



Current Guidelines

2021 ESC/EACTS Guidelines for Valvular Heart Disease. Eur Heart J 2022;43:561-632



Summary: Anticoagulation for AF patients with BHVs

⚫ To date, it is still unclear which is the best treatment option.

⚫ Current guidelines recommend lifelong OAC therapy (class I / C)

⚫The first 3 months: VKA > NOAC

⚫After 3 months: NOAC > VKA

⚫ ESC/EACTS guidelines admit the use of NOAC (rivaroxaban) directly 

after surgical BHV implantation in the mitral position (class IIb / C) due 

to the results of the RIVER trial.
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