
Atrial fibrillation as a 
cardiovascular risk factor in CKD 

 
Adrian Covic 



Content 

1. Epidemiology of atrial fibrillation 

2. Factors associated with atrial fibrillation in CKD 

3. Consequrences of atrial fibrillation in CKD 

4. Treatment options: 

• Stroke risk and anticoagulation therapy 

• Heart rate control vs rhytm conversion 

 

 



• The most common cardiac dysrhythmia; 

• The prevalence  rises with age from 0.4-1% app. 8% (by age 90) 

 

 

 

 

 

 
• In CKD and ESRD AF is common, with prevalence several time higher than in 

general population 

 

Epidemiology of AF : general population 

ACC/AHA Practice Guidelines, Circulation 2001 



Epidemiology of AF : CKD populations 

Horio, J Hypertens. 2010  

N - 1118 hypertensive patients without previous paroxysmal AF, heart failure, MI, or valvular disease ; 
 The mean duration of follow-up was 4.5 years 
57 cases of new-onset AF were found 

The incidence of AF was markedly higher in the patient group with CKD  



Progressing renal dysfunction –  
a powerful predictor of new-onset AF 

Horio, J Hypertens. 2010  



Alonso A, Circulation 2011 

There was a strong association between the degree of impaired renal function and 
the risk of development of AF 

N = 10, 328 individuals free of AF participating in the Atherosclerosis Risk in Communities (ARIC) study 

The same high incidence in  another large cohort… 

Caucasians 

African-Americans 



High prevalence of atrial fibrillation in a large CKD cohort 

N = 3267 adult participants (50% non-Hispanic blacks, 46% females) with CKD from the Chronic Renal 
Insufficiency Cohort (CRIC) 



Epidemiology of AF: ESRD populations 

Prevalence of atrial fibrillation in patients with ESRD seems to be 10- to 20-fold 
higher than in the general population  



Moreover…prevalence in ESRD is increasing 

In the past 15 yrs, the prevalence of diagnosed AF has tripled and the number of 

affected patients has increased almost 7-fold.  

Winkelmayer, JASN 2011  



Epidemiology of AF after renal transplantation 

new-onset AF after renal transplantation is common, affecting 7% of renal allograft 
recipients by 3 yr posttransplantation 

Lentine, cJASN 2006 
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Factors Associated with AF: age 

Go AS, JAMA 2001  
Winkelmayer, JASN 2011  

general 
population 

ESRD 



Caucasians appear to have experienced a 
disproportionate increase in AF risk compared 
with any of the other race groups 

Compared with Caucasians, African Americans had a 39% lower prevalence of AF, whereas the 
prevalences were 18% lower for Asians and almost half for Native Americans 

 
These racial differences may be due to genetic polymorphisms that code for intrinsic differences in 

atrial membrane stability and/or conduction pathways, resulting in different susceptibilities to 
development of AF 

Factors Associated with AF: race 

Winkelmayer, JASN 2011  



Factors Associated with AF: gender 

Winkelmayer, JASN 2011  



Patients with diabetes have an accelerated AF risk compared with patients without 
diabetes, at least in more recent years 

Factors Associated with AF: diabetes 



CAD and HF important comorbidities associated with 
new onset atrial fibrillation 

Ananthapanyasut, Cjasn 2010 



CAD and HF associated with AF 

N = Combined DOPPS I and II data (1996–2004), among respective phase-specific prevalent cross-sections 
(n=17,513 overall); 

Wizemann, kidney Int 2010 



AF and hTA 

lower SBP is an independent predictor of AF 

Ananthapanyasut, CJASN 2010 



AF and echocardiographic parameters 

Patients with AF have significantly lower LVEF, increased LA diameter, and increased 
frequencies of VHD and LV systolic dysfunction  

Ananthapanyasut, CJASN 2010 



 Bundle branch block at the start of dialysis increases the probability of 
developing the arrhythmia over the clinical course of the dialysis by sixfold 

Factors Associated with AF: bundle branch block 

Wizemann, kidney Int 2010 



Biochemical parameters and AF 

Patients with AF have lower serum potassium, calcium, phosphorus, 
 creatinine, albumin, cholesterol, and triglyceride levels and  

higher serum bicarbonate levels.  



Inflammation and AF in CKD 

Although serum hsCRP levels were elevated, in CKD population levels 

did not correlate with the presence of AF 
Ananthapanyasut, Cjasn 2010 



IN CONTRAST... 
elevated CRP predicted increased risk for developing 

future AF in the GENERALPOPULATION 

Aviles, Circulation 2006 
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• US dialysis population mortality 
(2004): 230/1000 patient years = 
23%/yr 

 

 

• Arrhythmic death:  

– 58% of cardiac deaths  

 (25% all cause) in CAPD  

 (27% all cause) in HD 
 

 

 

 

Cheung AK et al. Kidney Int 2004;65:2380-0 
Wanner C et al. N Engl J Med 2005;353:238-48 

Consequences  of arrhythmias in ESRD populations 



AF is associated with greater total and 
cardiovascular mortality risk in prevalent HD pts. 

Genovesi, AJKD 2008 

N = 488 patients in 5 dialysis centers in Lombardia, Italy; follow-up – 3 yrs; 127 patients had atrial 
fibrillation at enrollment; New-onset atrial fibrillation occurred in 35 pts; 
 



N = 256 patients studied, 31 had atrial fibrillation at the start of dialysis; 8 developed atrial fibrillation 
during a mean follow-up time of 2 years. 

AF is associated with greater mortality risk also in incident HD patients 



Patients with atrial fibrillation were hospitalized more frequently than patients 
without atrial fibrillation  

AF is associated with increased hospitalization  

Genovesi, AJKD 2008 



Increase risk of stroke in CKD population 



The presence of AF increased the probability of developing an ischemic  stroke 

AF and ischemic stroke: controversial results 

Vazquez, Kidney International (2009 
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• Inthe  general population…many RCT have shown net clinical benefit of 
oral anticoagulation therapy for primary and secondary prevention of 
stroke in patient populations with AF 

 

• current stroke risk stratification schemes are based on studies that have 
deliberately excluded patients with severe renal impairment 

 

• there are no large randomized controlled trials that assess the real 
risk/benefit of full intensity anticoagulation in patients with severe renal 
impairment  

 
• SHOULD WE USE ORAL ANTICOAGULATION THERAPY??? 



Prescription drug therapy in patients with atrial 

fibrillation and ESRD 



Survival of the two coumarin-treated groups was slightly better than the 

reference group without reaching statistical significance 



N = 132,372 patients with a diagnosis of AF; 3587 (2.7%) had CKD stage 2-4 and 901 (0.7%) required dialysis 

warfarin therapy was associated with a significant reduction in the risk of 
stroke or thromboembolism among patients with CKD 

observational cohort design 

Olesen, NEJM 2012 



Warfarin and high risk of bleeding 

The risk of bleeding is increased in CKD patients 

N = 132,372 patients with a diagnosis of AF; 3587 (2.7%) had CKD stage 2-4 and 901 (0.7%) required dialysis 

Olesen, NEJM 2012 



Warfarin may actually increase stroke risk 



The risk of any stroke was double among pre-existing users of warfarin  
at initiation of dialysis 

N = 1671 patients who already had AF when starting HD and survived 90 days from initiation 



N = 1671 patients who already had AF when starting HD and survived 90 days from initiation 

Even patients with the highest CHADS2 scores or those with a history 
of stroke or TIA DID NOT BENEFIT  from warfarin. 



Higher INR levels resulted in a significantly higher stroke risk  



Danziger J CJASN 2008;3:1504-1510 

Warfarin and vascular calcification 



IN CONCLUSION...therapy should only be reserved for dialysis 
patients at high risk for thrombo-embolic stroke and carefully 

monitored if implemented. 

Yang, Europace. 2010 



Reinecke, JASN 2009 



New therapeutic options 

Apixiban 



New therapeutic options 

rivaroxaban, dabigatran, and apixaban were not associated with higher bleeding 
rates in CKD. 

Hohnloser, European Heart Journal 2011  
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 DCC and pharmacological conversion  
recent-onset AF 



Therapy to maintain sinus rhythm in patients with recurrent 
paroxysmal or persistent atrial fibrillation.  

2011 Writing Group Members et al. Circulation 

2011;123:104-123 

Copyright © American Heart Association 

No special recomandation for CKD/ESRD patients 



THE REAL LIFE: 
Prescription drug therapy in patients with atrial 

fibrillation, by CKD status, 2008 







What did he say? 


