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Stages of chronic kidney disease

Kumar S et al. JACC 2019;74:2204-15



Patients with AF have frequently renal dysfunction

Hart RG et al. Can J Cardiol 2013

Prevalence of AF and CKD increases with age

Chugh S et al. Circulation 2014 Hill Rn et al. Plos One 2016

1/3 of patients with atrial fibrillation have CKD and

15%-20% of CKD patients have atrial fibrillation.

Atrial fibrillation is nearly 3 times as frequent in

stage III CKD patients as in age and sex-matched

patients without stage III CKD.



Olesen JB et al. N Engl J Med 2012;367:625-35

Patients with NVAF and CKD are at higher risk of stroke and 

bleeding: Danish cohort study (132372 pts)



Bencivenga L et al. Frontiers Physiol 2018;9:876

The impact of frailty on the critical balance between efficacy and 

safety in the management of antithrombotic therapy in the elderly.



CKD: risk of stroke and bleeding

Adapted from Heine GH et al. Kidney Int. 2017;91:778-780

Bleeding risk



NO RENAL DISFUNCTION

NO SEVERITY 



Patients with AF and renal dysfunction are often not 
anticoagulated

Friberg L et al. Eur Heart J 2015;36:296-306

Patients with AF and

renal dysfunction are

more often undertreated

with warfarin than those

with normal renal function

Proportion of pts with AF prescribed warfarin

Retrospective non-randomized study of Swedish 

health registers comprising 307 351 patients with AF, 

of whom 13 435 had a previous diagnosis of renal 

failure.



Stroke, Major Bleeding, and Mortality Outcomes in Warfarin Users With Atrial 

Fibrillation and Chronic Kidney Disease

Dahal K et al. Chest 2016;149:951-9

Stroke/embolism

Warfarin was beneficial in patients with AF and non-end-stage chronic kidney disease (CKD), reducing stroke risk and mortality without increasing the risk 

of major bleeding. In contrast, in patients with AF and end-stage CKD, warfarin had no effect on stroke and mortality but led to a higher risk of major 

bleeding



Absorption and metabolism of NOACs

Steffel J et al. Eur Heart J 2018;39:1330-92

Management with VKAs is challenging due to their narrow therapeutic range, unpredictable dose-

response, and interactions with drugs and food, which necessitate close monitoring of the INR



Camm et al. Europace 2017

RCTs on NOACs in pts with AF



Compared with warfarin, all four NOACs showed consistent efficacy and safety in 

patients with mild to moderate CKD vs. non-CKD pts

Eikelboom JW et al. Circulation 2011

Dabigatran vs. warfarin in CKD

Bohula EA et al. Circulation 2016

Edoxaban vs. warfarin in CKD

Rivaroxabanvs. warfarin in CKD

Fox KAA et al. Eur Heart J 2011

Hohnsoloser et al. Eur Heart J 2012

Apixaban vs. warfarin in CKD



Bleeding benefit with Apixaban compared to warfarin becomes more provident at 

lower GFR, while stroke reduction benefit is maintained 

Steffel J et al. Eur Heart J 2018;39:1330-92
Hohnloser SH et al. Eur Heart J 2012;33:2821-30

EHRA practical guide: NOAC in HF



Bleeding benefit of 110 mg dabigatran over warfarin is lost in pts with GFR <50 

mL/min, maintaining a similar stroke risk reduction

Steffel J et al. Eur Heart J 2019;39:1330-92
Hijazi Z et al. Circulation 2014;129:961-70

EHRA practical guide: NOAC in HF



Ruff TC et al. Lancet 2014;383:955-62

Comparison of the efficacy and safety of new oral anticoagulants 

with warfarin

Prespecified meta-analysis of all 71 683 participants included in the RE-LY, ROCKET AF, ARISTOTLE, and 

ENGAGE AF–TIMI 48 trials.



Steffel J et al. Eur Heart J 2018;39:1330-92

International guidelines



Steffel J et al. Eur Heart J 2018;39:1330-92

European Heart Rhythm Association 2018 Guidelines: Use of 

NOACs according to renal function

Orange arrows indicate cautionary use (dabigatran in moderate renal insufficiency, FXa inhibitors in severe renal insufficiency, edoxaban in ‘supranormal’ 

renal function). *2 × 110 mg in patients at high risk of bleeding. #Other dose reduction criteria may apply (weight ≤60 kg, concomitant potent P-Gp inhibitor 
therapy). $2 × 2.5 mg only if at least two out of three fulfilled: age ≥80 years, body weight ≤60 kg, creatinine ≥1.5 mg/dL (133 µmol/L).



Yao X et al JACC 2017;69:2779-90

In routine clinical practice, prescribed NOAC doses are often 

inconsistent with drug labeling. 

Large U.S. administrative database, 14,865 AF pts who initiated apixaban, dabigatran, or rivaroxaban. 43%

potential overdosing (standard dose in patients with a renal indication for dose reduction) and 13.3% potential

underdosing (reduced dose when the renal indication is not present) have been identified.

%



Cockroft-Gault

MDRD
(Modification of Diet in Renal Disease Study)

CKD-EPI
(Chronic Kidney Disease Epidemiology

Collaboration)

Underestimates GFR<60 ml/min, in obese and pts with oedema

In the context of NOAC treatment, should be preferred since it has 

been used in most NOAC trials

Good performance for GFR<60 ml/min

Recommended by the National Kidney Foundation because it 

has been shown to be reliable across the range of CKD stages

Comparable to MDRD for GFR<60 ml/min

More accurate for GFR>60 ml/min

NOACs and kidney function: equations to gauge renal function

EHRA practical guidelines

Steffel J et al. Eur Heart J 2018;39:1330-92



Decline in renal function in CKD over time



VKAs promote medial and intimal calcification: Matrix Gla protein

Willerns BA et al. Mol Nutr Food Res 2014;58:1620-35.

Inactive MGP
(non carboxylated)

Active MGP
(carboxylated)

Vit. K-dependent carboxylation

Inhibition of
Vessel calcification

VKA



NOACs vs. Warfarin in RCTs: looking at renal function

Bohm M et al. JACC 2015;65:2481-93

Fordyce CB et al. Circulation 2016;134:37-47

In NOAC RCTs, renal function declines over time in overall patient population



Renal function with NOAC vs. Warfarin in the Real World

Yao X et al. JACC 2017;70:2621-32

large U.S. administrative database linked to laboratory results, the authors identified 9,769 patients with non-valvular AF who started taking an 

oral anticoagulant agent between October 1, 2010 and April 30, 2016. Renal function at baseline and at 2 years Follow-up

Renal function decline is common among patients with AF treated with oral anticoagulant agents. NOACs, particularly dabigatran and rivaroxaban, 

may be associated with lower risks of adverse renal outcomes than warfarin.



Proposed approach to stroke thromboprophylaxis in a 
patient with concomitant CKD and AF

Kumar S et al. JACC 2019;74:2204-15



SUMMARY

• Renal impairment is not uncommon in patients with AF treated with oral anticoagulants

• Patients with AF and renal impairment are at an increased risk of stroke/SE and major bleedings

• Warfarin reduces the risk of Stroke /SE in patients with AF and CKD

• In patients with moderate renal dysfunction, NOACs are at list not inferior to VKAs

• Patients without renal impairment receiving reduced NOAC doses may be at an increased risk of 

stroke/SE

• In CKD patients, a renal function worsening is observed overtime, thus renal function has to be 

periodically  monitored


