
Updates in SPAF of AF patients with ESRD

So-Ryoung Lee, MD, PhD

Department of Internal Medicine, Seoul National University Hospital, 

Seoul, South Korea

20230623



Two questions

▪ OAC or no OAC

▪ OAC? Then which OAC? W? DOAC? A particular DOAC? Dose? 



OAC or not in AF ESRD patients 

▪ Still controversial

▪ Numerous observational studies have reported conflicting results for the use 

of both VKA and NOACs in patients with ESRD regarding effectiveness and 

bleeding without a clear signal for a benefit of OAC.  

Winkelmayer WC, CJASN 2011



Observational data 

▪ OAC (warfarin) vs. no OAC

▪ DOAC (apixaban) vs. no OAC

▪ Warfarin vs. Apixaban vs. no OAC – meta-analysis 



OAC (warfarin) or not in AF ESRD patients 

Pokoney SD, JACC 2020



OAC (warfarin) or not in AF ESRD patients 

Pokoney SD, JACC 2020

No association bewteen OAC use and reduced risk of stroke 

or death. OAC use was associated with increased risks of 

hospitalization for bleeding or intracranial hemorrhage. 



OAC (DOAC: apixaban) or not in AF ESRD patients 

Mavrakanas TA. CJASN 2020

207 (5mg) ; 257 (2.5mg)



OAC (DOAC: apixaban) or not in AF ESRD patients 

Mavrakanas TA. CJASN 2020

Treatment with apixaban was not associated with a lower incidence 

of new stroke, TIA, or systemic thromboembolism but was associated 

with a higher incidence of major bleeding



OAC (DOAC: apixaban) or not in AF ESRD patients 

Mavrakanas TA. CJASN 2020

Compared with no anticoagulation, a significantly higher rate of the 

stroke/TIA/systemic embolism and a significantly higher incidence of 

fatal or intracranial bleeding and of hemorrhagic stroke were seen in 

the subgroup of patients treated with the standard apixaban dose (5 

mg twice daily) but not in patients who received the reduced 

apixaban dose (2.5 twice daily). [Confusing]



Put it all together 

Kuno T, JACC 2020

All observational,

No RCT



Stroke, death, and major bleeding

Stroke Death
Major bleeding

Kuno T, JACC 2020



Stroke, death, and major bleeding

Stroke Death
Major bleeding

No winner

All comparable

No OAC

Warfarin

Apixaban 5 mg 

Apixaban 2.5 mg 

A5, less death than 

A2.5, no OAC, W

A5, A2.5, No OAC similar

Better than R or D or W

Kuno T, JACC 2020



Conclusion of comprehensive meta-analysis of 

current observational studies

Kuno T, JACC 2020



OAC was not associated with a lower stroke in AF HD patient, why?

Shih CJ, Circulation 2016



OAC was not associated with a lower stroke in AF HD patient, why?

Shih CJ, Circulation 2016

Among ESRD patients, AF patients showed numerically higher incidence of all clinical event including 

ischemic stroke than non AF patients. However, after adjusting for in-hospital death from causes other than 

outcomes of interest as a competing risk, AF was associated significantly only with in-hospital cardiovascular 

death and heart failure, but not those of ischemic stroke and myocardial infarction. 



OAC was not associated with a lower stroke in AF HD patient, why?

Shih CJ, Circulation 2016

CHA2DS2-VASc scores ≥3 increased the risk of ischemic stroke relative to scores of 0, although the 

difference was significant only for CHA2DS2-VASc scores ≥5. 

However, when in-hospital death was treated as a competing risk in the Cox model, 

a higher CHA2DS2-VASc score was not associated with an increased risk of ischemic stroke.



Which OAC? Warfarin vs. DOAC? 

▪ Observational study 

▪ Apixaban vs W (Circulation 2018)

▪ Randomized clinical trials

▪ Rivaroxaban vs W (JASN 2021)

▪ RENAL-AF (Circulation 2022)

▪ AXADIA-AFNET8 (Circulation 2023)



Observational study: Apixaban vs. Warfarin

Siontis KC, Circulation 2018

Trend in new OAC prescription in patients with 

AF and ESRD on dialysis in the US (2010-2015)

An annual increase in apixaban prescriptions was 

observed after its marketing approval at the end of 

2012, such that 26.6% of new anticoagulant 

prescriptions in 2015 were for apixaban.



Observational study: Apixaban vs. Warfarin

Siontis KC, Circulation 2018

In matched cohorts, there was no difference in the risks of 

stroke/systemic embolism bewteen apixaban and warfarin 

(HR 0.88; 95% CI, 0.69-1.12; p=0.29), but apixaban was 

associated with a significantly lower risk of major bleeding 

(HR, 0.72; 95% CI 0.59-0.87; p<0.001)



Sensitivity analysis for dose 

Siontis KC, Circulation 2018

Standard dose apixaban (5mg bid, n=1034) 

was associated with significantly lower risks of 

stroke/systemic embolism and death as 

compared with either reduced dose apixaban 

(2.5mg bid, n=1317) or warfarin



Randomized clinical trials: DOAC vs. W

▪ Rivaroxaban vs W (JASN 2021)

▪ RENAL-AF (Circulation 2022)

▪ AXADIA-AFNET8 (Circulation 2023)



Rivaroxaban vs. Warfarin, Valkyrie study

▪ 132 patients on HD with AF

▪ Rivaroxaban 10mg vs. VKA vs. 
rivaroxaban and vitamin K2

▪ 18-month follow-up

▪ Primary efficacy: a composite 
of fatal and nonfatal CV events

▪ Secondary efficacy: individual 
component of the composite 
outcome and all-cause death

▪ Safety end points: life-
threatening, major, and minor 
bleeding

De Vriese AS, JASN 2021



Valkyrie study: Baseline

De Vriese AS, JASN 2021



Valkyrie study: Treatment quality of VKA

De Vriese AS, JASN 2021

VKA group

First 6-month TTR, 48.0%



Valkyrie study: Outcome

De Vriese AS, JASN 2021

Primary efficacy outcome: 

63.8 per 100 PY in VKA, 

26.2 per 100 PY in R, 

21.4 per 100 PY in R+VK2

Competing risk-adjusted HR compared to VKA

R: 0.41 (95% CI 0.25-0.68, p = 0.0006) 

R+VK2 : 0.34 (95% CI 0.19-0.61, p = 0.0003)

Net clinical benefit: 

84.2 per 100 PY in VKA vs. 35.2 per 100 PY in Pooled R

HR 0.45 (95% CI 0.29-0.69, p < 0.0001)



Valkyrie study: Conclusion

De Vriese AS, JASN 2021

▪ In patients on HD with AF, a reduced dose of rivaroxaban significantly 

decreased the composite outcome of fatal and nonfatal cardiovascular 

events and major bleeding complications compared with VKA. 



RENAL-AF 

▪ Renal Hemodialysis Patients Allocated Apixaban Versus Warfarin in AF

▪ Prospective, randomized, open-label, blinded-outcome evaluation

▪ A vs. W in patients receiving HD with AF and a CHA2DS2-VASc score ≥2

▪ 1:1 random assign, apixaban 5mg twice daily

▪ Apixaban 2.5mg twice daily: ≥80 years of age, weight ≤60 kg, or both

▪ 22 (29%) patients prescribed apixaban 2.5mg twice daily; 15 patients (68%) 

met the dose reduction criteria. 

▪ Primary outcome: Major or clinically relevant nonmajor bleeding 

▪ Secondary outcome: stroke, mortality, and apixaban pharmacokinetics

Pokoney SD, Circulation 2022



RENAL-AF 

▪ 154 patients were randomly assigned: 82 apixaban and 72 warfarin

▪ The trial stopped prematurely because of enrollment challenges. 

▪ TTR of warfarin group: 44% (target INR 2.0-3.0)

▪ 32% of apixaban group and 33% of warfarin group prematurely and 

permanently discontinued the study drug; death (38%) was the most 

common reason for discontinuation. 

Pokoney SD, Circulation 2022



RENAL-AF: Baseline characteristics

Pokoney SD, Circulation 2022

Age 68-69 yr

CHA2DS2-VASc 4

Time since dialysis initiation 3.0 yr

Bwt 86-90 kg 

Warfarin and DOAC naïve 5.6-12.2%

Taking DOAC at randomization 23.2-29.2%

Paroxysmal AF 55%

Time since AF diagnosis 2.2-2.5 yr

Prior stroke 16.7-20.7% 

Time since most recent stroke 4.2-6.4 yr



RENAL AF: Primary outcome

Pokoney SD, Circulation 2022

The 1-year rates for major or clinically relevant nonmajor bleeding were 32% and 26% in 

apixaban and warfarin groups, respectively (hazard ratio, 1.20 [95% CI, 0.63–2.30]), 



RENAL-AF: Details of bleeding

Pokoney SD, Circulation 2022

The 1-year rates for major or clinically relevant nonmajor bleeding were 32% and 26% in 

apixaban and warfarin groups, respectively (hazard ratio, 1.20 [95% CI, 0.63–2.30]), 

Hemodialysis access site bleeding events were 

responsible for the majority of the clinically 

relevant nonmajor bleeds in both the apixaban 

(10/14; 71%) and warfarin (6/10; 60%) groups.



RENAL AF: Secondary outcome

Pokoney SD, Circulation 2022
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Pharmacokinetics (ARISTOTLE & RENAL-AF) 

Pokoney SD, Circulation 2022

Apixaban 5 mg twice daily Apixaban 2.5 mg twice daily

Median steady-state 12-hour area under the curve was 2475 ng/mL×h (10th to 90th 

percentiles, 1342–3285) for 5 mg of apixaban twice daily and 1269 ng/mL×h (10th to 

90th percentiles, 615–1946) for 2.5 mg of apixaban twice daily. 



Comparison of PK values among patients with and without bleeding

Pokoney SD, Circulation 2022

There was substantial overlap between minimum apixaban blood concentration, 12-

hour area under the curve, and maximum apixaban blood concentration for patients 

with and without a major or clinically relevant nonmajor bleeding event.



RENAL-AF: Conclusion 

▪ There was inadequate power to draw any conclusion regarding rates of major 

or clinically relevant nonmajor bleeding comparing apixaban and warfarin in 

patients with AF and ESRD on HD. 

▪ Clinically relevant bleeding events were ≈10-fold more frequent than stroke 

or systemic embolism among this population on anticoagulation, highlighting 

the need for future randomized studies evaluating the risks versus benefits of 

anticoagulation among patients with AF and ESRD on HD.

Pokoney SD, Circulation 2022



AXADIA-AFNET8 trial

▪ From June 2017 through May 2022

▪ Compare Apixaban and VKA in Patients With AF and ESKD

▪ Investigator-initiated prospective randomized open blinded end point 

▪ AF on chronic hemodialysis, apixaban 2.5 mg bid vs. VKA phenprocoumon

(INR 2.0-3.0_actual TTR 50.7%)

▪ Primary safety outcome: a composite of a first event of major bleeding, 

clinically relevant nonmajor bleeding, or all-cause death 

▪ Primary efficacy outcome: a composite of ischemic stroke, all-cause death, 

myocardial infarction, and deep vein thrombosis or pulmonary embolism

▪ Hypothesis: Apixaban is noninferior to VKA

Reinecke H, Circulation 2023



AXADIA-AFNET8 trial: Baseline characteristics

Reinecke H, Circulation 2023

▪ 97 pateints were enrolled (48 in apixaban, 49 in VKA)

▪ 75 years old

▪ BMI 29

▪ Previous stroke – not mentioned

▪ AF type – non mentioned

▪ CHA2DS2-VASc median 4.5

▪ HAS-BLED median 4.2



AXADIA-AFNET8 trial: Outcomes

Reinecke H, Circulation 2023

Primary safety Primary efficacy

Treatment with apixaban (2.5 mg BID) showed no apparent differences in safety and 

efficacy compared with VKA therapy in patients with AF on chronic hemodialysis, although 

the prespecified noninferiority test requirements were not met because of slow enrollment. .



Current guidelines

▪ EHRA 2021

▪ KHRS 2022



EHRA NOAC practical guideline 2021: 

OAC in patients with end-stage CKD (CrCl of 15 mL/min and/or dialysis)

EHRA 2021

OAC in AF ESRD on HD, controversial, no clear benefit

Plasma level of apixaban 2.5 (as well as apixaban 5 mg), 

edoxaban 15mg, rivaroxaban 10 or 15mg were found to be 

similar to patients with the full dose and normal renal function.

In observational study, R and A is not bad compared to W, but 

residual confounding is likely to be substantial… 



EHRA NOAC practical guideline 2021: 

OAC in patients with end-stage CKD (CrCl of 15 mL/min and/or dialysis)

EHRA 2021

Results of RCTs, inconclusive

RENAL-AF : incomplete study

AXADIA : still waiting  

Still, lack of strong evidence the decision to anticoagulated and 

(if so) whether to use a DOAC or warfarin in AF ESRD HD patients.

Patients should be informed about the uncertain benefit and the 

increased risk of complications of OAC use. 



KHRS NOAC practical guideline 2022

KHRS 2022



KHRS NOAC practical guideline 2022

KHRS 2022

▪ OAC in AF ESRD, still controversial.

▪ DOAC vs. warfarin: comparable bleeding and stroke

▪ US FDA approved R15 mg once daily and A5 mg twice daily



Korean data 

Baseline
HD 97%

Age 67-70 years

Men 61-62%

CHA2DS2-VASc 4.8

CCI 8.2-8.4

Prior stroke 26-27%

Prior ICH 2.2-3.0%

Prior GIB 15-17%

DOAC dose

Low 72.5%; Very low 6.4%
R20 24.3%; R15 49.7%; R10 27.0%

A5 20.7%; A2.5 79.3%

E60 18.6%; E30 75.8%; E15 5.6%

Lee SR, Choi EK, Lip GYH [Manuscript preparation]



Korean data: Warfarin versus pooled DOAC 

Ischemic stroke: comparable

Major bleeding, All-cause death, NCO: DOAC was associated with lower risks than warfarin

Lee SR, Choi EK, Lip GYH [Manuscript preparation]



Korean data: Warfarin versus each DOAC  

Cautious interpretation is need.

Consistent with currently available data, R and A were associated with lower NCO than W. 

Lee SR, Choi EK, Lip GYH [Manuscript preparation]



Summary

▪ OAC vs. no OAC in patients with AF ESRD : conflicting, no definite benefit

▪ In patient requiring anticoagulation: R (15, 10) or A (5?, 2.5) should be considered.

▪ Upcoming RCTs: AVKDIAL trial (OAC vs. no AOC in HD), SAFE-D trial (A5, A2.5, W, no OAC) 

▪ Role of LAAO, Factor XIa inhibitor in the future: more clinical trials are needed. 



Thank you for your attention
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