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Atrial Fibrillation

• Supraventricular arrhythmia with : 
• Uncoordinated atrial electrical

activation

• Ineffective atrial contraction

• ECG : 
• Irregular R-R intervals

• Absence of distinct repeating P waves
and

• Irregular atrial activations

Zimetbaum et al.N Engl J Med. 2007 Mar 1;356(9):935-41.

Hindricks, et al. Eur Heart J. 2021 Feb 1;42(5):373-498.



AF is not just an electrocardiographic abnormality

Hindricks, et al. Eur Heart J. 2021 Feb 1;42(5):373-498.



Epidemiology

• Prevalence of AF around 2-4%

• Increases with age

• ≥ 80 yo : 16% 

Wilke et al. Europace. 2013 Apr;15(4):486-93.

Hindricks, et al. Eur Heart J. 2021 Feb 1;42(5):373-498.



Projected AF prevalence

Hindricks, et al. Eur Heart J. 2021 Feb 1;42(5):373-498.

Krijthe. Eur Heart J. 2013 Sep;34(35):2746-51.



Global Burden of CKD

• Prevalence of CKD around 9 %

• CKD prevalence increased 29.3% since 1990

• Hypertension,  diabetes, high BMI & diet
high in sodium main causes of CKD

GBD Chronic Kidney Disease Collection Collaboration. Lancet. 2020 Feb 29;395(10225):709-733.
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CKD Prevalence increases with age

Hill et al. PLoS One. 2016 Jul 6;11(7):e0158765.



Incident AF according to the CKD Stage

Kim et al. J Am Heart Assoc. 2023 Apr 18;12(8):e028496.

CKD Stages 

(KDIGO)
Hazard ratio (95% CI)

Stage 1 1.77 (1.69-1.85)

Stage 2 1.85 (1.80-1.91)

Stage 3 1.99 (1.95-2.04)

Stage 4 4.04 (3.07-5.33)
Adjusted with age, body mass index, smoking, drinking, systolic/diastolic blood pressure and 

comorbidities. 



Bidirectionnal Relationship

Ding et al. Cardiovasc Res. 2021 Mar 21;117(4):1046-1059.



Bidirectionnal Relationship

AF Prevalence in CKD is around 18%

CKD Prevalence in AF is around 65%

Soliman et al. Am Heart J. 2010 Jun;159(6):1102-7.

Boriani, Sci Rep. 2016 Jul 28;6:30271.

Ding et al. Cardiovasc Res. 2021 Mar 21;117(4):1046-1059.



Risk Factors for incident AF
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Mechanisms in CKD leading to AF
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Ding et al. Cardiovasc Res. 2021 Mar 21;117(4):1046-1059.
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Mechanisms in AF leading to CKD

Ding et al. Cardiovasc Res. 2021 Mar 21;117(4):1046-1059.
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Is AF dangerous in CKD?

Carrero JJ, et al.Clin J Am Soc Nephrol. 2018 Sep 7; 13(9): 1314–1320



Is AF+CKD dangerous?

Ocak et al. PLoS One. 2022; 17(4): e0266046



AF Diagnosis

Hindricks, et al. Eur Heart J. 2021 Feb 1;42(5):373-498.



AF Screening

Hindricks, et al. Eur Heart J. 2021 Feb 1;42(5):373-498.



AF Screening

Svendsen et al. Lancet. 2021 Oct 23;398(10310):1507-1516.

Svennberg et al. Lancet. 2021 Oct 23;398(10310):1498-1506.



AF Screening

US Preventive Services Task Force. JAMA. 2022 Jan 25;327(4):360-367.

Svendsen et al. Lancet. 2021 Oct 23;398(10310):1507-1516.

Svennberg et al. Lancet. 2021 Oct 23;398(10310):1498-1506.



AF Treatment

Hindricks, et al. Eur Heart J. 2021 Feb 1;42(5):373-498.



AF Treatment

Bansal et al. J Am Soc Nephrol. 2022 Feb; 33(2): 442–453.



Stroke Risk

Hindricks, et al. Eur Heart J. 2021 Feb 1;42(5):373-498.



Stroke Risk

Hindricks, et al. Eur Heart J. 2021 Feb 1;42(5):373-498.



Stroke Risk in patients with AF + CKD

Kumar et al. J Am Coll Cardiol. 2019 Oct 29;74(17):2204-2215.



Bleeding Risk

Hindricks, et al. Eur Heart J. 2021 Feb 1;42(5):373-498.



Bleeding Risk in patients with AF + CKD

Molnar et al. J Am Soc Nephrol. 2016 Sep;27(9):2825-32.



Bleeding Risk in patients with AF + CKD

Kumar et al. J Am Coll Cardiol. 2019 Oct 29;74(17):2204-2215.



Should we anticoagulate ?

Hart et al. Clin J Am Soc Nephrol. 2011 Nov;6(11):2599-604.



How to anticoagulate ?

Fauchier et al. Europace. 2021 Dec 7;23(12):1873-1891.



NOACs & CKD

Malhotra et al. Neurology. 2019 May 21;92(21):e2421-e2431.



NOACs & CKD

Rhee et al. Front Cardiovasc Med. 2022 Jun 10;9:885548.

Malhotra et al. Neurology. 2019 May 21;92(21):e2421-e2431.



New datas

Kreutz et al. ACC. Washington DC, USA, 2–4 April 2022.

• Incidence Risk Ratios and 95% Confidence Intervals After 1 Year of Follow-up*

IRR (95% CI)‡

Initiation of chronic renal 

replacement therapy
0.08 (0.01–0.63)

Net clinical benefit 0.68 (0.47–0.96)

All-cause mortality 0.72 (0.48–1.07)

CKD stage V 0.40 (0.22–0.71)

Stroke, TIA, SE 0.22 (0.05–1.03)

Major bleeding 0.70 (0.33–1.46)

0 0,5 1 1,5 2
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rivaroxaban
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Steffel et al. Europace. 2021 Oct 9;23(10):1612-1676.
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NOACs & CKD

Sionti KC, et al. Circulation. 2018 Oct 9;138(15):1519-1529.



New datas

De Vriese et al. J Am Soc Nephrol. 2020 Jan;31(1):186-196.

Pokorney et al. Circulation. 2022 Dec 6;146(23):1735-1745.
Reinecke et al. Circulation. 2023;147:296–309. 



Left Atrial Appendage Closure

Hindicks, et al. Eur Heart J. 2021 Feb 1;42(5):373-498.

HAS 2014



LAAC in CKD / ERSD

Ahuja et al. JACC Cardiovasc Interv. 2021 Aug 23;14(16):1830-1839.

Jamal et al. Pacing Clin Electrophysiol. 2022 Jul;45(7):866-873.

Fink et al. Catheter Cardiovasc Interv. 2023 Feb;101(3):610-619.



AF Treatment

Hindricks, et al. Eur Heart J. 2021 Feb 1;42(5):373-498.



Rhythm Control or Rate Control ?

Hindicks, et al. Eur Heart J. 2021 Feb 1;42(5):373-498.

Favors Rythm Control

Dorian Am Heart J, 2002 RCT QoL

CAFE II HEART, 2009 RCT QoL / LVEF

RECORD AF Circ, 2014 Obs QoL

Sethi PLoSOne, 2017 Meta A QoL / LVEF

Purmah Europace, 2018 Obs Mortality

Kelly JAHA, 2019 Obs Mortality

Favors Rate Control

AFFIRM NEJM, 2002 RCT Mortality

RACE NEJM, 2002 RCT Mortality

STAF JACC, 2003 RCT Mortality, , 

Morbidity, QoL

HOT CAFE CHEST, 2004 RCT Mortality

AF CHF NEJM, 2008 RCT Mortality



Rhythm Control vs Rate Control

Han et al. Front Cardiovasc Med. 2023 Feb 6;10:978637.



How to control the Rhythm ?     



Rhythm Control

Hindicks, et al. Eur Heart J. 2021 Feb 1;42(5):373-498.



Catheter Ablation for first line therapy ?     

Turagam et al. JAMA Cardiol. 2021 Jun 1;6(6):697-705.



AF Ablation : Complications

Hindicks, et al. Eur Heart J. 2021 Feb 1;42(5):373-498.

Tilz et al. Eur Heart J. 2023 Apr 16;ehad250.



AF ablation and Renal Function

Navaravong et al.J Cardiovasc Electrophysiol. 2015 Jan;26(1):21-7.



AF ablation and Renal Function

Kawaji et al. PLoS One. 2020; 15(11): e0241449.

Navaravong et al.J Cardiovasc Electrophysiol. 2015 Jan;26(1):21-7.



AF ablation and CKD

Ullal et al. J Cardiovasc Electrophysiol. 2017 Jan;28(1):39-48.

Bansal et al. Kidney Int Rep. 2022 Dec 13;8(3):606-618.



AF ablation and ESRD

Hayashi et al. Nephrol Dial Transplant. 2014 Jan;29(1):160-7.

Sairaku et al. J Cardiovasc Electrophysiol. 2012 Dec;23(12):1289-94.

Hachisuka et al. CJC Open. 2022 Jun 13;4(9):748-755.



If Rhythm Control Failed

Hindicks, et al. Eur Heart J. 2021 Feb 1;42(5):373-498.



Rhythm Control vs Rate Control

Brignole et al. Eur Heart J. 2021 Dec 7;42(46):4731-4739.



AF Treatment

Hindricks, et al. Eur Heart J. 2021 Feb 1;42(5):373-498.



Multidisciplinary Management

Hindricks, et al. Eur Heart J. 2021 Feb 1;42(5):373-498.



Take Home Messages

• AF & CKD = Frequent and Dangerous association

• Patients with CKD are under treated

• NOACs are safe & efficient in CKD

• Rhythm Control > Rate Control especially in CKD

• Catheter Ablation seems to be safe in patients with CKD
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