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Objective: To evaluate the safety of antithrombotic drugs used in patients with both atrial fibrillation (AF) and
non-end-stage chronic kidney disease (NECKD).
Methods: A search was performed for studies on major bleeding outcomes in patients with concurrent AF and
NECKD using Medline and Cochrane databases on 19th February, 2015. Fixed- or random-effects meta-analysis
was adopted for evaluating pooled effect sizes according to whether heterogeneity existed.
Results: Twelve articles were included for analysis. Three studies evaluated AF patientswho tookwarfarin vs. pla-
cebo/antiplatelet drugs in the presence of NECKD. No significant difference in major bleeding risk was observed
according to the pooled analysis using the random-effectsmodel (RR: 1.05, 95% CI: 0.74–1.36). The risk of a com-
posite of major bleeding outcomes was reduced by 19% in patients randomized to direct oral anticoagulants
(DOACs) compared to dose-adjustedwarfarin frompooled data of three randomized controlled trialswith regard
to AF and NECKD (RR: 0.81, 95% CI: 0.75–0.88). This superiority of DOACs to warfarin maintained until the renal
function was severely impaired.
Conclusions: In patients with AF and NECKD, no significant increase in the incidence of major bleeding outcomes
was observed inwarfarin use comparedwith placebo/antiplatelet drugs. DOACs reduced the risk of major bleed-
ing by 19% compared to warfarin and further data-exploration indicated that the risk did not increase as renal
function deteriorated during the renal status of mild to moderate impairment.

© 2015 Elsevier Ltd. All rights reserved.
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1. Introduction

Atrial fibrillation (AF) is a common arrhythmiawhich can lead to se-
vere complications such as stroke [1]. The incidence of stroke can be

reduced by antithrombotic drugs [2,3], including warfarin, aspirin and
direct oral anticoagulants (DOACs) (i.e. dabigatran, apixaban and
rivaroxaban). It is generally accepted that higher efficiency in preven-
tion of stroke is often accompanied by higher risk of major bleeding
[4], especially in patients with chronic kidney disease (CKD). CKD not
only increases the risk of stroke [5], but also that of bleeding [6]. As a re-
sult, the use of anticoagulant drugs is placed in a dilemma in patients
with both AF and CKD [7].

Asmajor bleeding is shown to be associatedwithmalignant progno-
sis in patients with AF [8], a lower risk of major bleeding is of great im-
portance in choosing antithrombotic drugs in clinical practice.
Therefore, it is prudent to assess the safety of antithrombotic drugs be-
sides efficacy and net clinical benefits under conditions of CKD before
making clinical decisions. Inconsistent results from recent studies on
warfarin use [9,10] and limitations of DOACs metabolism in CKD [11,
12,13] make it difficult to get a clear view of the association of various
antithrombotic drugs with major bleeding risk in patients with AF and
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CKD. This meta-analysis was performed to evaluate the risk of major
bleeding in patients with concurrent AF and non-end-stage CKD
(NECKD) by assembling evidence from recent published studies.

2. Methods

2.1. Literature search

A search using key words “chronic kidney disease” or “renal dys-
function” AND “atrial fibrillation” AND “VKA” or “Vitamin K-
antagonist” or “bleeding” was performed in Medline and Cochrane da-
tabases on 19th February, 2015 by two investigators (Y.B. and Y.Y.) in-
dependently. The lists of the references from accessed full-texts were
also reviewed for possible information related to this subject. Any dis-
agreement between the two investigators was referred to a third re-
viewer (L.L.) for final decision.

2.2. Study selection and data extraction

Cross-sectional, cohort, randomized and observational studies
assessing outcomes of bleeding were included in our analysis. To be

included in this meta-analysis, studies should contain at least one
piece of information from each item as follows:

(i). Types of interventions:

Warfarin use andwarfarin non-use for AF anticoagulation in patients
with NECKD.

Warfarin non-use included but were not restricted to placebo, anti-
platelet drugs (i.e. aspirin, mono or dual antiplatelet therapy), aspirin
only, aspirin plus fixed, low-dose warfarin and DOACs (i.e. dabigatran,
apixaban and rivaroxaban).

(ii). Safety outcome measures:

1. Major bleeding complications, i.e. any fatal or non-fatal intracranial
or major extracranial hemorrhage;

2. Intracranial hemorrhage, fatal or non-fatal;
3. Gastrointestinal hemorrhage, fatal or non-fatal;
4. Major extracranial hemorrhage, according to the definitions of the

original study.

Fig. 1. Flowchart diagram illustrating study selection. AF, atrial fibrillation; NECKD, non-end-stage chronic kidney disease; DOACs, direct oral anticoagulants; N, number.
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