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Why worry about anticoagulants? 

•  Greater risk of thrombosis and relevant risk factors 
•  Greater risk of bleeding 
•  Variable metabolism 

 

= Uncertain risk benefit ratio KDIGO



Why anticoagulate? 

•  Atrial fibrillation 
•  Venous thromboembolism 
•  Atherothrombosis 
•  Vascular instrumentation 
•  Other…… KDIGO



Studies Reporting Prevalence or 
Incidence of Atrial Fibrillation in Chronic 
Kidney Disease 

Kulkarni N et al. J Atr Fibrillation  2012;5(1):62-70 

Study	
   Study	
  type	
   Sample	
  Size	
   Kidney	
  dysfunc3on	
   Prevalence/Incidence	
  
of	
  AF	
  

REGARDS	
   Cross-­‐sec3onal	
   26,917	
   	
  	
  eGFR	
  >	
  60	
  +	
  albuminuria	
  
	
  	
  e	
  GFR	
  30-­‐59	
  
	
  	
  eGFR	
  <	
  30	
  

2.8%	
  
2.7%	
  
4.2%	
  

KAMS	
   Cross-­‐sec3onal	
   41,417	
   	
  	
  eGFR	
  >	
  75.5	
  
	
  	
  eGFR	
  62.6	
  -­‐	
  75.5	
  
	
  	
  eGFR	
  <	
  62.6	
  

0.9%	
  
1.2%	
  
2.8%	
  

CRIC	
   Cross-­‐sec3onal	
   3,267	
   	
  	
  eGFR	
  <	
  60	
   18%	
  
Niigata	
   Prospec3ve	
   235,818	
   	
  	
  eGFR	
  30-­‐59	
  

	
  	
  eGFR	
  <	
  30	
  
5.1	
  
6.6	
  

ARIC	
   Prospec3ve	
   10,328	
   	
  	
  eGFR	
  30-­‐59	
  
	
  	
  eGFR	
  15-­‐29	
  
	
  	
  albumin/crea3nine	
  ra3o	
  30-­‐299	
  	
  
	
  	
  albumin/crea3nine	
  ra3o	
  ≥	
  300	
  

9	
  
36	
  
15	
  
26	
  

DOPPS	
   Cross-­‐sec3onal	
   17,513	
   	
  	
  Hemodialysis	
   12.5%	
  
Vazquez	
  et	
  al	
   Cross-­‐sec3onal	
   190	
   	
  	
  Hemodialysis	
   13.6%	
  
USRDS	
   Cross-­‐sec3onal	
   223,477	
   	
  	
  Hemodialysis	
   10.7%	
  
Genovesi	
  et	
  al	
   Cross-­‐sec3onal	
   488	
   	
  	
  Hemodialysis	
   27%	
  
USRDS	
   Cross-­‐sec3onal	
   25,825	
   	
  	
  Peritoneal	
  Dialysis	
   7%	
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 Crude rates of thromboembolism OFF warfarin therapy by category of eGFR 
among adults with nonvalvular AF. 

Go A S et al. Circulation 2009;119:1363-1369 
Copyright © American Heart Association 

AFIB/CKD/ATRIA	
  Study	
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AFIB/CKD/ATRIA Study (2) 

Rates of thromboembolism OFF anticoagulation by the presence or 
absence of documented proteinuria at different levels of eGFR in adults 

with nonvalvular AF 

Go	
  A	
  S	
  et	
  al.	
  Circula:on	
  2009;119:1363-­‐1369	
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Go A S et al. Circulation 2009;119:1363-1369 

Multivariable Association Between Level of eGFR, Proteinuria, and Risk of 
Thromboembolism Off Anticoagulation in Adults With Nonvalvular AF 

AFIB/CKD/ATRIA Study 
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Copyright © 2012 American Medical Association. 
All rights reserved.

From: Microalbuminuria and Risk of Venous Thromboembolism

JAMA. 2009;301(17):1790-1797. doi:10.1001/jama.2009.565

Microalbuminuria denotes urinary albumin excretion of 30 to 300 mg/24 h; normoalbuminuria, urinary albumin excretion of less than 
30 mg/24 h.

Figure Legend:
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Mahmoodi, B. K. et al. JAMA 2009;301:1790-1797. 

Association of CKD with Venous 
Thromboembolism 
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HOT- bleeding by Kidney function 
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p for trend =0.0005 

HR 1.77 (1.09-2.86) per halving of GFR 
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* Reference 
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Stroke and Bleeding in AFIB/CKD 
(Danish Cohort Study) 

Olesen JB et al. N Engl J Med 2012;367:625-35. 
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Event Rates (Danish Cohort Study) 
Event Rates, According to Status with Respect to Renal Disease.* 

* 
Olesen JB et al. N Engl J Med 2012;367:625-35. 
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Bleeding with warfarin in AF 

Jun et al, BMJ 2015 
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Pharmacokinetics of novel selective  
oral anticoagulants 

Capodanno, Circulation. 2012;125:2649-2661 
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Major Regulatory Agency 
Recommendations for Novel Oral 
Anticoagulants in Patients with CKD 

Hart RG et al. Nat Rev Nephrol. 2012; 8(10):569-78 
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Overview of Phase III Randomized Trials 
of New Oral Anticoagulants 

Hart RG et al. Nat Rev Nephrol. 2012; 8(10):569-78 
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Event Rates with Apixaban versus ASA 
by CKD Status (AVERROES Trial) 

Eikelboom JW et al. J Stroke Cerebrovasc Dis. 2012; 21(6):429-435 
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Hart RG et al. Nat Rev Nephrol. 2012; 8(10):569-78 

Hazard Ratios for Patient Subgroups with Stage 3 CKD from 
RCTs Comparing Novel Oral Anticoagulants with Warfarin 

for Primary Outcome of Stroke/Systemic Embolism. 
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Relative Risk Reductions in Stroke or Systemic Embolism 
and Major Haemorrhage by Novel Oral Anticoagulants 
versus Warfarin in Patients with Moderate CKD 

Hart RG et al. Nat Rev Nephrol. 2012; 8(10):569-78 
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Anticoagulation and kidney function? 

KDIGO



Future Directions for Cardiovascular Disease in Chronic Kidney Disease 

Condition Knowledge Gaps Research Needs 
Atrial 
fibrillation 

•  Risks/benefits of anticoagulation 
with warfarin for stroke 
prevention. 

•  Efficacy, safety of dabigatran in 
stage 4 CKD. 

•  Uncertainty regarding validity of 
2005 KDOQI guidelines regarding 
anticoagulation in dialysis patients 
with atrial fibrillation. 

•  Randomized clinical trials of 
warfarin and novel 
anticoagulants for stroke 
prevention in CKD 4-5D patients 
with atrial fibrillation. 

•  Interventions to prevent atrial 
fibrillation: radio frequency 
ablation, percutaneous closure of 
the left-atrial appendage, 
surgery. 

  
CKD, chronic kidney disease; KDOQI, Kidney Disease Outcomes Quality Initiative 

Herzog CA et al. Kidney Int, 2011;80(6), 572–586 
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Summary 

•  CKD is associated with an increased risk of Atrial 
fibrillation, thromboembolism and venous thrombosis 

•  Bleeding risk is also increased in CKD 
•  The pharmacokinetics of new agents vary substantially in 

CKD 
•  The risk-benefit profile is likely to vary substantially by 

patient  factors including kidney function, but also by the 
agent used 

•  Could there also be an effect on kidney function? 
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