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Controversial issues in NOACs

1. NOACs in valvular heart disease 

2. NOACs in severe CKD/ESRD/dialysis

3. Different renal function equations and anticoagulation strategy

4. Very frail elderly Pts with high bleeding risk

5. Drug-drug interaction

6. Optimal dose (on-label )



1. NOACs in Valvular Heart Disease

1) Mechanical valve



Mechanical valve: Dabigatran 

Stroke: 0% vs. 5%, p=na

P=0.24 P=0.01

NEJM 2013;369:1206



Mechanical valve: Rivaroxaban  

Rivaroxaban in swine mechanical valve
No OAC (n=10) vs. rivaroxaban (n=10) vs. enoxaparin (n=10)

Eur J Cardiothorac Surg 2014;45:914







NOACs in mechanical valve: ongoing Korean trial



1. NOACs in Valvular Heart Disease

2) bioprosthetic valve



Bioprosthetic valve: Edoxaban

ENGAGE-TIMI48
191 bioprosthetic valve: mitral, n=131 vs. aortic, n=60

Circulation 2017; 135:1273

Stroke+MB+death



Bioprosthetic valve: Apixaban

ARISTOTLE
apixaban (n=41) vs. warfarin (n=41)

Apixaban (n=41) Warfarin (n=41) P value

Major bleeding 4 (7.9) 3 (5.2) 0.61

SE 2 (2.9) 0 -

All-cause death 5 (6.9) 5 (7.1) 0.88

CV death 1 (1.4) 2 (2.8) 0.51

Circulation 2015;132:A17277



J Thorac Cardiovasc Surgery 2021;Feb 9



Death/MACE/MB

N Engl J Med 2020; 383:2117



1. NOACs in Valvular Heart Disease

3) TAVI



N Engl J Med 2020;382:120-9 



Rivaroxaban after TAVI – GALILEO trial

N Engl J Med 2020;382:120-9 



Random, open-label, 

superiority design





Edoxaban in AF Pts with TAVI – ENVISAGE TAVI AF trial

NACE 
(all-cause death, MI, ischemic stroke, SE, 
valve thrombosis, ISTH-major bleeding)

Major bleeding
(ISTH-major bleeding)

P = 0.014* P = 0.927*



Edoxaban in AF Pts with TAVI

Major bleeding Edoxaban
(N=98, 9.7%)

Warfarin
(N=68, 7.0%)

GI bleeding 56(5.4%) 27(2.7%)

Fatal bleeding 11(1.0%) 10(1.0%)

ICH 16(1.5%) 21(2.1%)

Life threatening 
bleeding

17(1.6%) 19(1.9%)



EU Guideline Recommendations for Antithrombotics After TAVR



2. NOACs in CKD

1) Mod to severe CKD (CrCl 15-29 ml/min)



CKD stage



Edoxaban 30mg in severe CKD (GFR 15-29 ml/min)

Stroke or SEE

Neurology 2019: e2421

Clinical Drug Investigation 2018 38:1023



2,448 Pts with Edoxaban 30mg 

1,171 (47.8%) Pts: CrCl 15-50 ml/min



ELDERCARE-AF subgroup analysis



2. NOACs in CKD

2)  severe CKD : ESRD(CrCl <15 ml/min), dialysis



NOACs in end-stage CKD

2021 EHRA practical guide2020 ESC  guide

Terminated with inconclusive data



circulation 2022;146:1735

circulation 2023;147:296



RENAL-AF: Apixaban vs. warfarin in CKD with HD



AXADIA: Apixaban vs. phenprocoumon in CKD with HD



Final Conclusion & Summary

1. NOACs in mechanical valve

1) Still lacks evidence & increased thrombosis with NOACs

2) Rivaroxaban in Ao.mechanical valve: still ongoing

2. NOACs in bioprosthetic valve

1) Are acceptable after 3 mon

3. NOACs after TAVI

1) Acceptable

4. NOACs in CKD St.4 (CrCl 15-29 ml/min)

1) Acceptable: edoxaban, apixaban, rivaroxaban

5. NOACs in CKD St.5 (CrCl < 15 ml/min) or dialysis

1) Inconclusive & individualization
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