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Mini Review
Atrial Fibrillation and Chronic Kidney Disease are Close-
ly Related

Renal impairment is a common comorbidity observed in patients 
with atrial fibrillation (AF). A bidirectional relationship between 
AF and chronic kidney disease (CKD) has long been assumed. The 
highest incidence of AF is seen in end stage renal disease (ESRD) 
patients (15.1%) compared with non-end-stage CKD (9.6%) and 
with normal renal function (2.6%). Several studies concluded 
that AF may contribute to an accelerated progression of CKD to 
ESRD independent of other known risk factors. Patients with AF 
and renal dysfunction are more likely to develop thromboembolic 
(TE) events compared to those with AF and normal renal function 
[1-3]. Moreover, renal dysfunction is an independent predictor of 
major bleeding and is one of the variables which constitute the 
known HASBLED and ORBIT bleeding risk scores. Moreover, the 
prevalence of both comorbidities is common in the elderly/very 
elderly and with ageing of the world population, their prevalence 
is expected to increase.

Accurate Estimation of Renal Function is Essential Be-
fore Starting Oral Anticoagulation in AF

Patients with AF are often elderly with multiple comorbidi-
ties which need pharmacotherapy of growing complexity, and this  

 
makes the reliable estimation of renal function to be undeniably a 
critical issue. Moreover, the availability of the new non vitamin K 
antagonists’ oral anticoagulants (NOACs) has renewed the great in-
terest toward the accurate evaluation of renal function in patients  
with AF. Serum creatinine might not be the best estimate of renal 
function status particularly in elderly and in over or under weight 
patients. Glomerular filtration rate (GFR) is poorly inferred from 
serum creatinine alone. GFR is related inversely and nonlinearly to 
serum creatinine, age, gender, and race which all affect muscle mass 
and, in turn, serum creatinine level. The commonly used formulas 
to estimate GFR include variables to account for serum creatinine 
variation with age, gender, and race. Several equations were devel-
oped to calculate GFR. The commonly used equations to calculate 
estimated GFR include the Cockcroft-Gault (CG) and Modification of 
Diet in Renal Disease (MDRD) equation. Other equations used to es-
timate GFR include the re-expressed MDRD II equation, developed 
for use with standardized serum creatinine assays; the Mayo Qua-
dratic (Mayo) equation, developed to better estimate GFR in healthy 
patients with preserved renal function; and the recently developed 
Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) 
equation. Of these five equations, the CKD-EPI equation is known 
to have the highest accuracy in estimating GFR and is currently rec-
ommended for use to estimate GFR by the Kidney Disease: Improv-
ing Global Outcomes (KDIGO) clinical practice guidelines [4,5].
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Vitamin K Antagonists in AF Patients with Severe CKD 
(Potential Adverse Effects)

Poor anticoagulation control with warfarin could induce acute 
kidney injury by causing profuse glomerular haemorrhage and re-
nal tubular obstruction by red blood cell casts in some patients, es-
pecially in those with CKD. This condition is known as warfarin-re-
lated nephropathy which could be more pronounced if high quality 
anticoagulation control with Vitamin K antagonists (VKAs) could 
not be achieved and maintained [6]. VKAs are known to aggravate 
vascular calciphylaxis which is seen in severe CKD and this in turn 
might adversely affect the patient renal status and might have addi-
tional adverse systemic effects. Calciphylaxis with VKAs could be a 
result of their inhibition of the vitamin K cycle and γ-carboxylation 
of matrix Gl a protein [7]. Really, poor quality anticoagulation con-
trol with VKAs is common in patients with severe CKD. The propor-
tion of time in therapeutic range (TTR) ≥ 60% decreased in severe 
CKD and only 21% of patients on dialysis achieving TTR ≥ 60%. 
After multivariate adjustment, the magnitude of TTR reduction in-
creased with increasing CKD severity. These findings have implica-
tions for more intensive warfarin management strategies in severe 
CKD or alternative therapies such as NOACs [8,9]. 

Really, the support to use VKAs in severe CKD came mainly from 
the findings of large retrospective studies (i.e., not from random-
ized trials), which have shown VKAs to offer protection from car-
diovascular events without increasing bleeding in severe CKD [10]. 
However, in a recent meta-analysis, VKAs did not offer reduction in 
deaths, ischemic events, or strokes but increased the incidence of 
major bleeding in dialysis patients [11]. In addition due to the lack 
of convincing efficacy and more concern about potential harm in 
patients with ESRD or dialysis, warfarin has been implicated in the 
accelerated decline of renal function either through parenchymal 
micro-bleeds particularly in the setting of poor quality anticoagula-
tion control with VKAs and/or due to aggravation of vascular calci-
fications with VKAs. A recently published retrospective study on a 
large cohort of Medicare beneficiaries in the United States of Amer-
ica has demonstrated that apixaban use in AF patients with ESRD 
on dialysis could be associated with a lower risk of major bleeding 
compared with VKAs, and the standard 5 mg twice a day dose of 
apixaban was associated with reductions in thromboembolic and 
mortality risk [12].

Severe CKD and ESRD in the Landmark Randomized Tri-
als of NOACs

Patients with GFR< 30 mL/min in the dabigatran- RELY trial, 
rivaroxaban- ROCKET AF trial and edoxaban- ENGAGE AF trial and 
patients with GFR< 25 mL/min in apixaban-ARISTOTLE trial were 
excluded from the pivotal clinical trials of NOACs. This could explain 
the gap of evidence regarding oral anticoagulation in severe CKD 
and ESRD. In subgroup analysis of the ARISTOTLE trial, Apixaban 
was more effective than warfarin to prevent stroke and systemic 
embolism in the three distinct subgroups of renal function (i.e., GFR 

> 80, GFR > 50-80 and GFR 25 -50 mL/min). Patients with the mod-
erate CKD (i.e., GFR <50 ml/min) benefitted from the greatest re-
duction of major bleeding on apixaban compared to warfarin [13].

Oral Anticoagulants in AF Patients with Severe CKD and 
ESRD (The Current Practice Guidelines)

The European Society of Cardiology (ESC) guidelines prefer 
NOACs over VKAs for the prevention of TE event in AF. The 2018 
ESC practical guidelines recommend the use of reduced dose of NO-
ACs [rivaroxaban (15mg O.D.), apixaban (2.5mg B.D.) and edoxaban 
(30mg O.D.) for AF patients with high TE risk and severe CKD (i.e., 
GFR, 15- 29mL/min). According to the ESC practical guidelines, 
dabigatran should not be used in patient with severe CKD (i.e., GFR 
15- 29 ml/min). In the current practical ESC guidelines, all the four 
NOACs should not be used in patients with ESRD or dialysis (i.e., 
GFR < 15ml/min), so the ESC guidelines might still support VKAs 
(international normalized ratio: 2-3) in AF patients with high TE 
risk and ESRD [14]. On the other hand, the Food and Drug Admin-
istration (FDA) in the United States of America approved reduced 
dose dabigatran 75mg twice daily, apixaban 5mg twice daily (apix-
aban 2.5 mg twice daily if > 80 year old or < 60 kg) and rivaroxaban 
15 mg once daily in patients with severe CKD (i.e., GFR 15 - 29mL/
min); this were mainly based on pharmacological modelling data. 
The recent 2019 American Heart Association/ American College of 
Cardiology AHA/ACC focused updates have stated that for AF pa-
tients with high TE risk and ESRD, it might be reasonable to pre-
scribe VKAs or apixaban for oral anticoagulation (class II b) [15]. 

Optimal Follow Up Intervals for Renal Function Assess-
ment in CKD

The current ESC practice guidelines and experts opinion 
proposed a reasonable follow up intervals for renal function 
assessment which depends on obtaining the baseline GFR and 
divide it by 10 (e.g., in a patient with baseline GFR of 40 ml/min, 
divide 40 by 10, so his renal function should be assessed every 4 
months- this could be more frequent in case of acute worsening 
conditions) [14,16].

Lack of Strong Evidence and A Need for Controlled Ran-
domized Trials

Our current practice regarding the use of oral anticoagulants in 
AF patients with ESRD is supported mainly by the findings of ret-
rospective studies and not by sizable controlled randomized trials. 
Evidence might still be insufficient to recommend widespread use 
of VKAs or NOACs to improve clinical outcomes in patients with 
ESRD or dialysis dependent patients. Currently, there are three 
ongoing randomized trials designed to address this dilemma like: 
RENAL-AF trial, which is conducted to compare apixaban with war-
farin in participants with haemodialysis-dependent ESRD and AF; 
AXADIA trial which aims to evaluate apixaban versus VKAs (phen-
procoumon) in haemodialysis patients and the AVKDIAL trial to in-
vestigate the efficacy of oral anticoagulation with warfarin versus 
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no anticoagulation in patients on dialysis with ESRD and AF. The 
related scientific communities are still waiting the publication of 
the final results of these randomized trials which could aid toward 
the best management strategy of this group of high-risk patients. 

Practical Points for Proper Use of Oral Anticoagulants 
to Improve the Outcomes in AF patients with CKD

a) Before starting oral anticoagulants, accurate evaluation 
of the patient’s renal function status using GFR or creatinine 
clearance is necessary.

b) With regard to the use of oral anticoagulants, patients 
with AF and severe CKD or ESRD should be flagged as a high-
risk group and should have more follow up visits than others.

c) A close collaboration between the cardiologist and the 
nephrologist should be maintained (a multidisciplinary team if 
possible) for proper decision making and suitable management 
plan of patients with AF and severe CKD or ESRD.

d) The doctors should follow the dose reduction protocol of 
NOACs according to the estimated GFR of the patient (as per 
practical guidelines).

e) For patients who are taking VKAs, continuous efforts 
should be directed to maintain high quality anticoagulation 
control with TTR >65%.

f) Assess proper adherence and carefully check the patient’s 
medication list for potential adverse drug -drug interactions 
during each follow up visit.

g) Ensure the best management of associated comorbidities 
(e.g., hypertension, gastrointestinal disease, connective tissue 
disease etc…) multidisciplinary team is advisable.

h) Optimal follow up intervals for renal function assessment- 
depending on baseline GFR, complete blood count and liver 
function test.
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