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Introduction

▪ The prevalence of  CKD is increasing due to aging and risk factor for CKD in 
population, such as systemic arterial hypertension.

▪ The prevalence and incidence of  AF increase with decreasing renal function due 
to association with proinflammatory state, systemic arterial hypertension, 
endothelial dysfunction and left ventricular hypertrophy.

▪ Reduced eGFR and elevated urine albumin-to-creatinine ratio are significantly 
associated with higher risk of  incidence of  AF.

▪ AF and CKD frequently coexist: The relationship with AF and CKD is bi-
directional 

▪ Up to 20 % of  CKD patients present AF

▪ 40 – 50 % of  AF patients suffer from CKD



Main mechanisms of  thromboembolism in patients with CKD



Main mechanisms of  bleeding in patients with CKD



Absorption and metabolism of  different NOAC



▪ Both CKD and AF are strong risk factors for stroke or systemic embolism, 
congestive heart failure, myocardial infarction, and all-cause death

▪ Since all direct oral anticoagulants (DOACs) are partly eliminated by the 
kidneys, the coexistence of  CKD and AF represents unique challenge in 
clinical daily practice.

▪ Renal elimination of  NOACs is 80% for dabigatran, 50% for endoxaban, 33% 
to 36% for rivaroxaban, and 25% to 27% for apixaban.



CKD staging according to the 2021 EHRA practical guide on the use of  DOACs



2021 European Heart Rhythm Association Practical Guide on the Use of  Non-Vitamin K 
Antagonist Oral Anticoagulants in Patients with Atrial Fibrillation



Pharmacodynamic and pharmacokinetic features of  oral anticoagulants

Ref  : Atrial Fibrillation and anticoagulation Treatment in ESRD, Cardiorenal Med 2022;12-131-140





Summary of  Mayo Clinic Proceedings 2023

▪ The DOACs  

▪ better protection against stroke

▪ cause less major bleeding 

▪ associated with a slower decline of  CKD

▪ less acute kidney injury

▪ associated with a lower incidence of  cardiovascular events than VKAs 

▪ The VKAs may be harmful in CKD patients, in particular in patients with a 
high bleeding risk and labile international normalized ratio. 



Kidney Medicine. Published online May, 2023 



Rivaroxaban vs Warfarin

▪ Large, multicenter cohort study of  adults with AF 

▪ to comprehensively assess 

▪ the effectiveness(risk of  all-cause death, ischemic stroke, or TIA ) 

▪ the safety (risk of  hospitalization for major bleeding: either intracranial, upper or 
lower gastrointestinal, or other) 

▪ of  rivaroxaban compared with warfarin across the range of  kidney function 
(excluding patients receiving dialysis and kidney transplant recipient).

▪ In adults with AF, rivaroxaban compared with warfarin was associated with 

▪ lower or similar risk of  all-cause death, ischemic stroke and transient ischemic 
attack

▪ similar risk of  bleeding across a broad range of  kidney function



▪ The better safety and efficacy of  NOACs as opposed to VKAs may be 
particularly evident in advanced CKD as a result of  better on-target 
anticoagulation with DOACs, harmful off-target vascular effects of  VKAs, and 
beneficial off-target vascular effects of  DOACs.

▪ The intrinsic vasculo-protective effects of  DOACs are supported by animal 
experimental evidence as well as by findings of  large clinical trials and may 
result in use of  DOACs beyond their anticoagulant properties. 



Anticoagulation in hemodialysis patients



▪ Recent evidence reveals that the superior benefit-risk profile of  direct oral anticoagulants 
(DOACs) versus vitamin K antagonists (VKAs) observed in the general population and in 
moderate chronic kidney disease can be extended to the HD population.

▪ VKA may be especially harmful in dialysis patients and should therefore be avoided, in 
particular in patients with a high bleeding risk and labile INR. 

▪ Dose-finding studies of  DOACs suggest that rivaroxaban 10 mg daily and apixaban 2.5 
mg twice daily are appropriate choices in dialysis patients

▪ Left atrial appendage occlusion is a potential attractive solution to reduce the risk of  
stroke without increasing bleeding propensity, but it has not been properly studied in 
dialysis patients. 





▪ In patients with moderate to severely reduced renal function (GFR 15-49 
ml/min/1.73 m2), current guidelines recommend DOACs as preferred 
anticoagulant strategy over warfarin.

▪ DOACs are superior, compared to warfarin, in reducing AF-related 
thromboembolic complications and bleeding events.

▪ DOACs have mortality benefit and greater reno-protective effect.



▪ Also demonstrated that patients with moderate to severe CKD the use of  
rivaroxaban was associated with an improvement/stabilization in eGFR and 
cardiac valve calcifications as compared to warfarin.

 

▪ These results seem to be related to the significant reduction of  cytokines levels 
observed in rivaroxaban arm: since higher cytokines levels were associated with 
reduction of  eGFR and augmented severity of  cardiac valve calcifications

▪  The anti-inflammatory effects of  rivaroxaban may be responsible of  the delay 
of  kidney disease progression and of  the decrease in cardiovascular 
calcifications



Renal Hemodialysis Patients Allocated Apixaban Versus Warfarin in Atrial Fibrillation - 
RENAL-AF



Apixaban Dosing in Patients With AF and Severe CKD
Xu Y, Chang AR, Inker LA, McAdams-DeMarco M, Grams ME, Shin JI. 

▪ This observational study reports a 1.6 times risk of  bleeding with 5 mg apixaban 
(vs. 2.5 mg) twice daily in patients with AF and CKD stage 4/5, with no 
differences in stroke/systemic embolism or death.

▪ These findings suggest that 2.5 mg apixaban may be a better choice than 5 mg for 
patients with AF and severe CKD

▪ Given several limitations of  the current analysis and the unclear benefits of  
anticoagulation in severe CKD and AF, prospective RCTs are required to provide 
guidance on the decision to initiate anticoagulation and which anticoagulant and 
what dose to use in this population at very high risk for death.







AXADIA–AFNET 8

▪ In this randomized trial, no differences in safety or efficacy were observed between 
apixaban 2.5 mg BID and vitamin K antagonists in patients with AF on chronic 
hemodialysis.

▪ Event rates in patients with AF on hemodialysis remain high on oral anticoagulation, 
including death or a clinically relevant bleeding event (45.8%) and stroke, myocardial 
infarction, systemic or pulmonary embolism, or death (20.8%).

 What are the clinical implications?

▪ The data support consideration of  apixaban for prevention of  cardiovascular 
complications in patients with AF on chronic hemodialysis, but larger studies are 
needed.

▪ Additional interventions need to be developed to reduce the very high risk of  
thromboembolic and bleeding events in this population.



Summary

▪ DOACs have revolutionized treatment for AF in patients with CKD

▪ Relative ease of  use compared to warfarin

▪ Steady pharmacokinetic parameters and predictable therapeutic effects- 
eliminate the need for continuous monitoring

▪ Fewer drug and food interactions

▪ Pleotropic effects of  DOACs: anti-inflammatory and vascular protective 
properties, and slow the decline of  kidney function



Conclusion

▪ Patients with CKD, especially ESRD on RRT, needing long-term 
anticoagulant therapy represent a challenging population

▪ Growing data suggest that DOACs may be better alternative to Warfarin in 
terms of  reduction in thromboembolism & bleeding risk, preserving renal 
function

▪ LAAO has emerged as a promising alternative to life-long  anticoagulation in 
patients with significant renal impairment
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