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CKD and ESRD patients
Simultaneously Prothrombotic and Haemorrhagic

• Prothrombotic Risk
– Prothrombotic changes in the vascular endothelium
– Increase in coagulation factors (fibrinogen, factor VIII 

and von Willebrand factor) as part of chronic 
inflammation

– Increase in antifibrinolytic proteins (plasminogen 
activator inhibitor)

– Hyperlipidaemia which predisposes patients to 
cardiovascular thrombosis

– Haemoconcentration with effects on blood rheology
– Changes in platelet membrane  proaggregatory

Hughes S et al. Clin Kidney J. 2014; 7:442-449
Lau et al. J Am Coll Cardiol. 2016; 68: 1452-64



CKD and ESRD patients
Simultaneously Prothrombotic and Haemorrhagic

• Haemorrhagic Risk
– Platelet dysfunction

• Uremic toxins inhibit release of platelet factors

• Impaired GP IIb/IIIa receptor activation

– Anaemia which can impact on the interaction of 
platelets with the vessel wall

– Stress ulcers

– Need for frequent interventions 

– Drugs (antiplatelets and frequent heparin 
exposure)

Hughes S et al. Clin Kidney J. 2014; 7:442-449



Exacerbated Risk for Stroke and Bleeding in 
AF and ESRD

Epidemiological Data

• Patients with ESRD requiring renal 
replacement therapy

– Double the risk to experience stroke and 
thromboembolism compared to patients without 
renal dysfunction

– Relative risk of intracerebral hemorrhage >10-fold 
higher

Lau et al. J Am Coll Cardiol. 2016; 68: 1452-64



Lau et al. J Am Coll Cardiol. 2016; 68: 1452-64



Pursuing “Net Clinical Benefit” with 
Anticoagulation in AF and ESRD

Balance the risks of ischemic stroke and bleeding on 
oral anticoagulation

• CHA2DS2-VASc score determines thromboembolic risk 
(≥2 threshold for anticoagulation)
– Score derived from non-renal patients
– Moderate-severe renal impairment not included as a 

factor
– May not be valid in ESRD 

• HAS-BLED score to formally assess the bleeding risk 
and enable risk stratification
– Abnormal renal function included in the score (? vs ESRD)
– Correct potentially reversible risk factors for bleeding
– ESRD is a non-modifiable factor for bleeding

Schwartzenberg S et al. Am J Cardiol.2016; 117:477-482



Anticoagulation for AF in Dialysis Patients
ANTICOAGULATION IS NOT UNIVERSALLY ACCEPTED 

• 2005 Guidelines from Kidney Disease Improving Global Outcomes 
(KDIGO)
– Do not recommend warfarin for primary prevention of stroke in ESRD 

and NVAF
– Recommendation for warfarin for secondary prevention of stroke

• AHA 2014 Guidelines
– CHAD2DS2-VASc score ≥2: reasonable to consider anti-coagulation 

with warfarin (IIb)

• Canadian Cardiovascular Society 2014 Guidelines
– Recommend not routinely anti-coagulating non-valvular AF in patients 

with eGFR <30 ml/min or on dialysis

• ESC 2016 Guidelines EHRA 2015 Consensus documents
– Lack of data on VKAs and NOACs
– They suggest the use of warfarin but with debatable benefit
– NOACs not recommended for CrCl <15 ml/min 

McCullough PA et al. Clin J Am Soc Nephrol. 2016; 11:2079-2084
Muster H and Alcorn H. Am J Nephrol. 227-228



Anticoagulation in Dialysis Patients
Available Randomized Data

Randomized Trials assessing 
OAC in haemodialysis patients

Controlled trials of NOACs in 
patients with severe CKD 
(CrCl <25-30 ml/min)

0

0



Oral Anticoagulation in CKD/ESRD:
Vitamin K Antagonists 

• Prescription of oral anticoagulants in patients 
with severe renal impairment varies

• UNCERTAINTY about the risks and benefits of 
VKA anticoagulation in this patient group



Lau et al. 
J Am Coll Cardiol: 2016; 

68: 1452-64

AF pts with ESRD
• Conflicting findings 

from observational 
studies

• Equivocal results 
about efficacy and 
safety of VKAs

• Potential harm from 
VKA use in some 
studies

• Higher risk of 
hemorrhagic stroke 
than 
thromboembolic 
events

• Good quality 
anticoagulation 
with TTR>70% is 
vital



Nochaiwong S et al. Open Heart 2016; 3:e000441

MORTALITY



Nochaiwong S et al. Open Heart 2016; 3:e000441

STROKE/THROMBOEMBOLISM



Nochaiwong S et al. Open Heart 2016; 3:e000441

INCREASED BLEEDING WITH WARFARIN



Van Der Meersch H et al. Am Heart J 2017; 184:37-46

INCREASED INTRACRANIAL BLEEDING WITH WARFARIN



Oral Anticoagulation in CKD:
NOACs

• NOACs: non-inferior (sometimes superior) efficacy/safety to VKA 

• All NOACs have a degree of renal excretion

• Severe CKD and ESRD patients not included in pivotal RCTs

Boriani G et al. Europace 2015; 17:1169-1196



ESRD on Dialysis:
Rivaroxaban Pharmacokinetics

Dias  C et al. Am J Nephrol 2016; 43:229-236

• Dialysis has a minimal 
impact on the 
pharmacokinetics of 
rivaroxaban

• Bioavailability of 
rivaroxaban is similar 
between ESRD subjects 
and healthy volunteers

• The changes in PK and PD 
parameters were 
generally comparable to 
those observed in patients 
with moderate-to-severe 
renal impairment who 
were not undergoing 
dialysis



ESRD on Dialysis:
Apixaban Pharmacokinetics

Mavrakanas T et al. J Am Soc Nephrol 2017; 28:2241-2248

• Minimal effect of Dialysis 
on Apixaban PK

• Apixaban 2.5-mg twice 
daily had similar PK 
indices in dialysis patients 
as 5 mg twice daily in 
patients with preserved 
renal function



US FDA Approved Labels for NOACs in 
ESRD on Dialysis

Apixaban
Package Insert for 
Atrial Fibrillation

(Revised Oct 2017)

Rivaroxaban
Package Insert for 
Atrial Fibrillation

(Revised Feb 2018)

These sentences open the door for clinicians to consider 
apixaban or rivaroxaban in patients with ESRD

Revised Approval based on very limited data from small (<n=10) pharmacokinetic 
studies in patients with ESRD on dialysis without clinical safety data



Approved European Labels for NOACs in CKD

Heidbuchel G et al. Europace 2015; 17:1467-1507



Do we have any clinical experience 
with NOACs in ESRD ?



CLINICAL EXPERIENCE Off-Label
Dabigatran and Rivaroxaban in 
AF and ESRD on Hemodialysis

- Fresenius Medical Care North America 
ESRD Database

- 8064 pts Warfarin, 281 pts
Dabigatran, 244 pts Rivaroxaban

Compared to Warfarin:

• Dabigatran and Rivaroxaban
associated with higher risk of 
hospitalization or death from 
bleeding

• Differences in stroke and arterial 
embolism could not be assessed due 
to very low number of events

Chan KE et al. Circulation 2015; 131:972-979 Compared to warfarin



Apixaban in Pts
with ESRD on 

Dialysis and AF 
in the US

Siontis K et al. Circulation 2018; 
138:1519-1529

• Retrospective study 
of Medicare 
beneficiaries 
included in the US 
Renal Data System 
(Oct 2010 to Dec 
2015) – AF & ESRD 
on dialysis

• Apixaban
44%: 5 mg BD 
56%: 2.5 mg BD

2351 patients on Apixaban vs
23172 matched patients on 

Warfarin



Apixaban in Pts with ESRD and AF in the US
Benefit with 5 mg vs 2.5 mg BD ?

Siontis K et al. Circulation 2018; 
138:1519-1529



Anticoagulation according to CKD stage
What Do We Know?

Heine GH and  Brandeburg V. Kidney International 2017; 91:778-780



How we can we approach 
anticoagulation in a patient 

with AF and ESRD?





Pragmatic Considerations to Reduce Bleeding in 
ESRD Patients on Anticoagulation

• Minimize heparin with dialysis

• Use of citrate locks for dialysis catheters

• Consideration of prophylaxis for 
gastrointestinal bleeding when clinically 
indicated

• Tight blood pressure control

• Discontinuation of concurrent antiplatelet 
agents if clinically reasonable



Reversal of Anticoagulation

• Vitamin K antagonists (VKAs)
– Vitamin K and/or plasma

• NOACs
– Factor concentrates for reversal (?)

– Rivaroxaban and Apixaban
• Andexanet alpha: FDA US approval in May 2018

Reduction of anti-Xa activity by 92% (rivaroxaban) and 
94% (apixaban)

– Dabigatran
• Idarucizumab

Heo YA. Drugs 2018; 78:1049-1055



LACK OF RANDOMIZED DATA
Anticoagulation in ESRD

Turakhia MP et al. Eur Heart J 2018; 39:2314-2325

KDIGO= Kidney Disease: Improving Global Outcomes
Recommendations after KDIGO International Conference



Upcoming OAC Clinical Trials in ESRD

• VKAs vs no oral anticoagulation
– AVKDIAL (NCT02886962)

• Apixaban vs VKAs in ESRD
– RENAL-AF (NCT02942407)
– AXADIA (NCT02933697)

• Left Atrial Appendage occlusion vs VKAs in 
CKD stages 4 and 5
– WatchAFIB (NCT02039167)



Thank you !


