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Abstract

Co-incidence of atrial fibrillation and renal dysfunction in general population is described in many epidemiological studies. Major issue
is optimal anticoagulation in patients with atrial fibrillation and renal disease warranting balance between risks of ischemic stroke and
hemorrhages. The second issue is catheter ablation of AF patients with renal dysfunction. Both issues are discussed in this paper.

Introduction

The association of impaired renal function with atrial fibrillation
(AF) is well established. It is also known that stroke is major life
threatening complication of AF and renal disease. Aim of this brief
review is discussion of two major topic areas. Firstly, we review safety
and efficacy of anticoagulation therapy for patients suffering from
both AF and renal insufficiency. Secondly, last studies on impact
of impaired renal function on long-term outcome after catheter
ablation of atrial fibrillation are discussed.

Oral Anticoagulation with Warfarin in Patients with AF and
Impaired Renal Function

Oral anticoagulation with warfarin is an effective therapy to
reduce the risk for stroke related to atrial fibrillation in a majority of
patients. However, impact of renal insufficiency on the therapy with
warfarin in these patients was not considered for a long time. First
single-center study including 29 pts with end-stage renal disease
reported in 2003 association between bleeding and use of warfarin.
In this study an annual hemorrhages rate of 11% in patients who
were not on anticoagulation, 16% in those treated with antiplatelet
therapy, and 26% in those on oral anticoagulation were observed. Of
note, in 10 out of 13 patients on warfarin had a major bleeding. The
international normalized ratio (INR) was higher than intended (no
values specified in the article), but none of the bleeding complications
with oral anticoagulation was fatal.1 However, another retrospective
analysis performed in 123 patients from the US Renal Data System
provided opposite results. Patients who started their hemodialysis
in 1996 and were subsequently hospitalized for atrial fibrillation
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found a significantly lower cumulative 3-year all-cause mortality in
patients on warfarin (33%) as compared to 56% in those without oral
anticoagulation.2
The algorithm for individual risk assessment of oral anticoagulation
in patients with glomerular filtration rate (GFR) < 60 mL/min and
atrial fibrillation was proposed 2009. It was based on CHADS2
score and risk factors for bleeding such as previous hemorrhages,
liver diseases, etc. However, the authors acknowledged that the
consideration of bleeding risk cannot simply be calculated by a
scoring system but rather needs the input of the treating physician,
who is competent in evaluating the complex medical conditions
typical of renal insufficiency.3
An interesting study conducting literature search of Medline
through Ovid (1966 to January 2009) and of EMBASE through
Ovid (1980 to January 2009) was published 2009.5 The Medical
Subject Heading terms “atrial fibrillation,” “warfarin,” and “bleeding”
were combined with “end-stage renal disease,” “dialysis,” and “kidney
failure.” This study proposed controversial approach for decision
about use of warfarin in patients with AF and end stage renal disease.
The authors suggested that patients < 65 years of age, with normal
echocardiograms, and without or with well controlled hypertension,
and without diabetes will likely derive little benefit from OAC. In
contrast, patients with uncontrolled hypertension, concurrent use of
antiphospholipid antibodies, previous severe hemorrhage, a history
of treatment noncompliance, frequent falls, calciphylaxis, or severe
malnutrition should be considered relatively contraindicated for the
use of OAC due to the high risk of subsequent hemorrhage.4
A comprehensive literature search, published in 2011, confirmed
lack of relevant information: although, rates of major bleeding
episodes in anticoagulated hemodialysis patients with AF are high,
no large randomized trials assessing the real risk/benefit of fullintensity anticoagulation in such patients were performed.5
Published in August 2012 Danish cohort study performed on
register data of 132,372 patients with non-valvular AF provided
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confused results. Among these patients a total of 3587 patients (2.7%)
had non–end-stage chronic kidney disease, and 901 (0.7%) required
renal-replacement therapy. Warfarin treatment was associated with a
significantly decreased risk of stroke or systemic thromboembolism
overall and among patients requiring renal-replacement therapy.
However warfarin was not revealed to decrease risk among patients
with non–end-stage renal disease. Regarding risk of bleeding in
this cohort, the authors found that risk of bleeding was higher
among patients with non–end-stage renal disease and among those
requiring renal-replacement therapies than among patients without
renal disease. Moreover, treatment with warfarin, aspirin, or both
incrementally increased this risk.6
Thus, up till now the balance between risk of stroke and bleeding
during warfarin therapy should be estimated in every patient, with
AF and renal disease, by discretion of experienced physician.

New Oral Anticoagulants in Patients with AF and Impaired
Renal Function

The new oral anticoagulants for stroke prevention in AF fall into
two classes: the oral direct thrombin inhibitors (dabigatran) and oral
direct factor Xa inhibitors ( rivaroxaban, apixaban).7
According to last update of European guidelines for the
management of atrial fibrillation administration of dabigatran may
be considered in reduced dose of 110 mg (150 mg in case of mild
or no renal disease) in patients with moderate renal impairment
with GFR 30-49 mL/min.8 The same issue recommends also dose
reduction by administration of rivaroxaban to 15 mg (20 mg in
case of preserved renal function) in patients with moderate renal
impairment. However, European Heart Rhythm Association does
not recommend use of all new anticoagulants in patients with severe
or end stage renal disease (GFR< 30 mL/min).9
Compared to dabigatran and rivaroxaban, apixaban seems to have
lower risk due to a reduced degree of renal excretion.7 Recently
published analysis of the ARISTOTLE study including 18122
patients has shown that the new oral anticoagulant, apixaban, was
better than warfarin in preventing the primary outcome, stroke
or systemic embolism, in atrial-fibrillation patients, regardless of
renal function. Thereby the authors found that patients with renal
disease seemed to have the greatest reduction in major bleeding with
apixaban. The incidence of major bleeding in patients with GFR of
<50 mL/min in patients on apixaban was significantly lower than
those on warfarin (hazard ratio 0.50; 95% CI 0.38-0.66) p=0.005.10
However, this study did not include hemodialysis patients.
In summary, no clinical trials on new oral anticoagulants including
patients on dialysis or close to dialysis were performed until now.
Therefore careful balancing of the clinical benefits and risks of each
drug (and its dose adjustment) is required by each individual patient
suffering AF and severe renal disease. Careful follow-up of renal
function is also required in all patients with AF and impaired renal
function.9
According to results ARISTOTLE study apixaban appears to
be an option for patients with AF and moderate renal impairment
(GFR>30 mL/min). However, no comparative studies on risks
from renal disease among patients on new oral anticoagulants were
performed, so due to lack of evidence no preferable anticoagulant
drug for patients with AF and renal disease can be recommended
now.
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Featured Review
Impact of Renal Impairment on Outcome After Catheter
Ablation of Atrial Fibrillation

The role of renal impairment as predictor for AF recurrence after
catheter ablation was investigated in relatively small number of
single center studies.11-13 All these studies provided similar results
regarding poor outcome in patients with GFR< 60 mL/min. These
results were also confirmed in our observation study included 702
patients with paroxysmal and not paroxysmal AF. In contrast to other
study, majority of our patients had no or subclinical renal dysfunction
(median GFR in our study was 88 mL/min with inter-quartile range
(75-102) mL/min). We performed ROC analysis of GFR and found
68 mL/ min to be optimal cut off point in our cohort. Hazard ratio
adjusted by type of AF, left atrial size and presence of metabolic
syndrome was 1.43 95% CI (1.05-1.95). We also performed separate
analysis of outcome after repeated ablation procedure and again, GFR
measured prior to index procedure was predictive for outcome after
repeated procedure (adjusted hazard ratio= 1.35 95% (1.05–1.84).14
Recently published retrospective study performed on 15423 patients
with mean age of 72 years revealed impact of renal impairment on
a year mortality after catheter ablation of AF (hazard ratio =2.07
95% CI (1.66-2.58).15 To our best knowledge, this is only one study
investigating impact of renal impairment on mortality after catheter
ablation in elderly.
New prospective study investigated impact of outcome after catheter
ablation on renal function. The authors found very interesting results,
in patients with mild to moderate renal dysfunction (GFR>30 mL/
min) arrhythmia freedom was associated with improvement of renal
function over a 1-year follow-up. In subgroup analysis they found
that in the subgroup belonging to the highest quartile of baseline
GFR, GFR did not increase after successful ablation, whereas
arrhythmia recurrence was associated with a significant decrease in
GFR over 1 year. In subgroup of lowest quartile of baseline GFR,
freedom of arrhythmia was associated with increase of GFR.16 These
finding are in concordance with large prospective community-based
observational cohort study including 235818 patients. Bidirectional
association between AF and renal dysfunction (renal dysfunction
increased the risk of new onset of AF, and AF increased the risk of
development of renal disease) was reported. The authors concluded
that: a) AF and chronic renal disease share risk factors and putative
mechanisms, suggesting that common pathophysiological processes
may drive both outcomes; b) possible common link between AF
and chronic kidney disease is renin-angiotensin-aldesteron system
activation.17
However, the major clinically relevant issue remains unresolved.
Although impaired renal function predicts poor outcome after
catheter ablation,11-14 not all patients with impaired renal function
have recurrence after catheter ablation of AF. Currently, it is important
to establish algorithm allowing prediction of outcome after catheter
ablation in patients with mild and moderate renal dysfunction. This
issue should be investigated in new ongoing studies.

Conclusions:

The anticoagulation in AF patients having renal dysfunction
remains difficult clinical issue, however new oral anticoagulants like
apixaban seem to be a promising drug therapy for this cohort of
patients. The use of new oral anticoagulants after pulmonary vein
isolation in patients with renal dysfunction is not evidenced and
should be intensively investigated. Renal dysfunction is independent
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predictor for poor outcome after catheter ablation. New studies for
stratification of patients with renal dysfunction regarding outcome
after catheter ablation of AF are needed.
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