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Abstract Atrial fibrillation (AF) is one of the major
risk factor for ischemic stroke, and oral anticoagulation is
generally indicated for prevention of stroke. However, the
utility of oral anticoagulation for AF in dialysis patients
remains controversial. In this single-center, retrospective,
observational study, data from 1120 patients on mainte-
nance hemodialysis were analyzed. Baseline medical data
were collected from dialysis records including age, gender,
the cause of end-stage renal disease, dialysis vintage, and
comorbidities. We evaluated outcomes including stroke,
major hemorrhage, and death. A total of 106 (11.4 %)
patients had AF. After exclusion criteria were applied, 84
patients had analyzable data. Warfarin was prescribed in
30 (35.7 %) of these patients. The remaining 54 patients
were classified as the non-warfarin group. CHADS2 score
was not significantly different between the warfarin and
non-warfarin group. During the mean 47 months of fol-
low up, 7 strokes occurred. However, warfarin use was not
associated with the risk for stroke [hazard ratio (HR) 1.07;
95 % confidence interval (CI) 0.20-5.74]. Kaplan—Meier
analysis showed no statistically significant difference in
the overall survival, stroke-free survival or bleeding-free
survival between the warfarin and non-warfarin group. AF
is common in Japanese dialysis patients. Despite a certain
prevalence of oral anticoagulation, the present study dem-
onstrated neither beneficial nor detrimental effects. A large
randomized controlled trial should be considered.
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Introduction

Atrial fibrillation (AF) is one of the major risk factor for
ischemic stroke. Oral anticoagulation is generally indi-
cated for prevention of stroke according to CHADS?2 score,
which is commonly used for stroke risk stratification for
AF by assigning one point each for congestive heart failure,
hypertension, age >75 years, and diabetes, and two points
for history of stroke/TIA [1]. However, the utility of oral
anticoagulation for AF in hemodialysis patients remains
controversial because mainly of a concern about bleeding
complications [2]. Oral anticoagulation use may increase
the risk of bleeding in dialysis patients, since they already
receive anticoagulant therapy on routine dialysis. Further-
more, chronic kidney disease (CKD) is considered as one
of the major risk factor for bleeding [3]. Another concern
is about vascular calcification [4, 5]. Warfarin, a vitamin K
antagonist, is generally used as oral anticoagulant therapy
in patients undergoing hemodialysis. However, warfarin
use has been reported to markedly increase vascular cal-
cification, which may increase the risk for stroke [4]. This
study was performed to investigate the impact of oral anti-
coagulation on outcome in Japanese patients undergoing
maintenance hemodialysis.

Materials and methods
A retrospective, observational study based on medical

records of 1120 maintenance hemodialysis patients was
conducted at a Nippon Medical School Main Hospital or
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Table 1 Cpmp a.rison Of each Warfarin group (n = 30) Non-warfarin group (n = 54) p value

parameter in patients with and

without warfarin Age (years) 69.5 + 10.7 70.4 £ 10.2 0.718
Male 24 (80) 35 (65) 0.213
DM 11 (37) 23 (43) 0.648
HT 17 (57) 26 (48) 0.501
HF 6 (20) 7(13) 0.530
History of ischemic stroke 3 (10) 1(2) 0.127
CHADS?2 score 1.7+ 1.1 1.5+1.0 0.288
History of bleeding events 1(3) 4(7) 0.651
Antiplatelet agents 12 (40) 29 (54) 0.261
Vascular disease 10 (33) 14 (26) 0.615
PT-INR 1.62 £ 0.45 - -
Paroxysmal AF 14 (47) 31 (57) 0.370
Dialysis vintage (years) 43+45 47+£5.8 0.744

Data are given as the mean =+ standard deviation or number (%) of patients

DM diabetes mellitis, HT hypertension, HF heart failure, PT-INR prothrombin time international normal-

ized ratio, AF atrial fibrillation

between June 1, 2003 and December 31, 2012. Inclusion
criteria were patients aged >20 years with AF and end-
stage renal disease requiring maintenance hemodialy-
sis. Patients who were undergoing or underwent catheter
ablation for AF were excluded from the outcome analy-
sis. Patients with prosthetic heart valve, life expectancy
<6 months, and patients without follow-up data were also
excluded from the outcome analysis. For patients with
more than one admission with an AF diagnosis, the date of
the first admission was considered the initial date of entry
into the study cohort. We calculated CHADS?2 score, and
assessed demographic characteristics and comorbidities,
cause of end-stage renal disease, cardiovascular risk fac-
tors, medications, laboratory data, and dialysis vintage.
The outcomes of interest were the first hospital admission
for stroke, bleeding, and death from any cause. Transient
ischemic attack (TTA) was not included as an endpoint. The
clinical outcome was determined at the last follow-up visit.
Telephone interviews were conducted for patients who
were not followed at our institution. Written informed con-
sent was obtained in all patients.

Statistical analysis

Measurements are presented as mean value 4+ SD. Compari-
sons of measurements between two groups were analyzed
by Mann—Whitney U test. Fisher exact test was used for dis-
crete variables. Survival rates, stroke free rates, and bleed-
ing free rates in patients with and without warfarin were cal-
culated using the Kaplan—Meier method, and the difference
between them was compared using the log-rank test. The
determination of prognostic significance of certain factors
was explored by the multivariate Cox proportional hazards

regression model analysis. A p value <0.05 was considered
significant. Statistical calculations were performed with
SPSS version 20 software (IBM Inc., Chicago, IL, USA).

Results

A total of 106 (11.4 %) patients had AF. Four patients who
underwent catheter ablation for AF, 4 patients with a pros-
thetic heart valve, 2 patients with life expectancy <6 months,
and 12 patients without follow-up data were excluded from
the outcome analysis. After these exclusion criteria were
applied, 84 patients had analyzable data. Warfarin was pre-
scribed in 30 (35.7 %) of these patients. The remaining 54
patients were classified as the non-warfarin group. CHADS?2
score was not significantly different between the warfarin and
non-warfarin group (Table 1). During the mean 47 months of
follow up, 7 strokes (one hemorrhagic stroke) and 4 bleed-
ings including gastrointestinal bleeding (two), intracerebral
hemorrhage (two) occurred, and 21 patients died. The com-
parison of each outcome is presented in Table 2. After adjust-
ing for CHADS?2 score, warfarin use was not associated with
the risk for stroke [hazard ratio (HR) 1.07; 95 % confidence
interval (CI) 0.20-5.74]. Kaplan—-Meier analysis showed
no statistically significant difference of the overall survival,
stroke-free survival or bleeding-free survival between the
warfarin and non-warfarin group (Figs. 1, 2, 3).

Discussion

The present study demonstrated that AF was detected
as high as 11 % of the maintenance dialysis patients,
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Table 2 Comparison of each
outcome in patients with and

Warfarin group (n = 30) Non-warfarin group (n = 54)

without warfarin

Stroke 2 5
Bleeding 3 1
Death (cause of death) 6 15
Sepsis 1 5
HF 1 2
Malignancy 2 3
Sudden death 0 1
Pneumonia 2 2
Cerebral infarction 0 1
Acute myocardial infarction 0 1
HF heart failure
Non-warfarin
1.0 10T——o—2
094 Warfarin 094 l._.j
Q (] 4
a& 08+ i iﬁ 08 Warfarin
[ Non-warfarin & o
8 06 8 06
S S
s (.
2 o
= 04 £ o4
g 034 LogRank Test P = 0.68 § 034 LogRank Test P = 0.08
-] -—
= 021 | o2
0.1+ 0.1+
00 - , 00 -_— ‘
No. at risk 5 10 15 20 25 0 & O & 0 60 No.atrisk © 5 10 15 20 25 3 3% 0 & 60
(months) (months)
Warfarin 30 27 19 14 7 Warfarin 30 27 19 12 6
Non-warfarin 54 49 44 38 14 Non-warfarin 54 48 43 38 16

Fig. 1 The Kaplan—Meier primary survival curves with and without
warfarin. The numbers at the bottom indicate the number of patients
in each group at risk for mortality. There was no significant differ-
ences between the warfarin and non-warfarin group
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Fig. 2 The Kaplan—Meier stroke free curves with and without war-
farin. The numbers at the bottom indicate the number of patients in
each group at risk for stroke. There was no significant differences
between the warfarin and non-warfarin group
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Fig.3 The Kaplan-Meier bleeding free curves with and without
warfarin. The numbers at the bottom indicate the number of patients
in each group at risk for bleeding. There was no significant differ-
ences between the warfarin and non-warfarin group

suggesting AF is common in Japanese dialysis patients.
This incidence rate is higher than that of the reported inci-
dence (5.6 % in Japan) [6]. Although the reason of this dif-
ference is not clear, it could be due to patient selection or
difference of age. Despite a certain prevalence of warfarin
use (36 %), it was neither associated with stroke nor bleed-
ing. To date, warfarin use in hemodialysis patients with
AF remains controversial because previous studies showed
conflicting results. A retrospective cohort analysis of 1671
maintenance hemodialysis patients with AF showed that
warfarin use was associated with a significantly increased
risk for stroke [7]. In addition, a prospective observational
study using data from the international Dialysis Outcomes
and Practice Patterns Study (DOPPS) demonstrated that
warfarin use was associated with a significantly higher
stroke risk, particularly in patients >75 years (n = 1107)
[6]. Furthermore, recently conducted retrospective and
prospective cohort studies of dialysis patients reported that
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warfarin use did not reduce the risk for ischemic stroke [2,
8]. The reason for increased rate of ischemic stroke could
be explained by the fact that warfarin may promote vascu-
lar calcification, which can lead to atherosclerotic stroke
[4, 5]. In addition, dialysis itself is associated with vascular
calcification [9, 10].

On the other hand, one recent study came to the oppo-
site conclusion: Olesen et al. demonstrated that warfarin
use was associated with a significant decrease of stroke in
901 AF patients requiring renal-replacement therapy [11].
The study showed a 56 % reduction in the risk for the com-
posite stroke/death outcome compared to those without
anticoagulation therapy (HR 0.44; 95 % CI, 0.26-0.74).
However, patients in the study receiving renal replace-
ment therapy were younger (mean age: 66 years) with less
comorbidities than the other studies of its kind. In addition,
the study included not only hemodialysis patients but also
renal transplant patients and peritoneal patients.

In Japan, a prospective study including 60 dialysis
patients was conducted, which found that warfarin use was
neither associated with a significant reduction in ischemic
stroke events nor with significant increases in major bleed-
ing or all-cause mortality [12]. This result is consistent
with our study which demonstrated that warfarin use was
not associated with subsequent risk of stroke. Although the
reason of this result is not clear, it is speculated that war-
farin might reduce cardioembolic stroke, but increase ath-
erosclerotic stroke. Decrease of cardioembolic stroke may
be offset by increase of atherosclerotic stroke, and the effi-
cacy of warfarin use could be influenced by patient selec-
tion bias. Another possible explanation is poor prognosis of
hemodialysis patients, which may obscure the efficacy of
anticoagulant therapy. Actually, the 5-year survival rate for
dialysis patients is 59.6 % in Japan [13]. This poor prog-
nosis may limit the impact of anticoagulant therapy in this
patient population.

With respect to bleeding tendency, dialysis patients have
platelet dysfunction and impaired platelet-vessel wall inter-
action, which contribute to an increased risk for bleeding
[14, 15]. As mentioned previously, dialysis patients already
receive anticoagulant therapy on routine dialysis, which
also increases the risk for bleeding. The preceding reports
have suggested that warfarin therapy was associated with a
higher risk for bleeding [2, 8]. Moreover, the risk of warfa-
rin related intracranial hemorrhage was reported to be high
in Asian population [15-17]. In fact, this study showed 2 of
30 patients in warfarin group developed subsequent intrac-
ranial hemorrhage, whereas none in non-warfarin group.
However, warfarin use was not associated with a statisti-
cally significant increased risk of bleeding in the present
study. This is probably owing to low rate of bleeding, which
may be due to insufficiently controlled INR (1.62 £ 0.45)
of the warfarin group. The concomitant use of antiplatelets

and warfarin increases bleeding risks, and a large cohort
study revealed that all combinations of warfarin, aspirin,
and clopidogrel are associated with increased risk of fatal
bleeding [18]. In the present study, the prevalence of anti-
platelets use does not significantly differ between warfarin
and non-warfarin group, and only two patients received tri-
ple therapy (warfarin, aspirin, and clopidogrel).

Taken together, the current predominant opinion is
that routine warfarin therapy is not recommended for AF
patients undergoing hemodialysis. The main advantage
of this study is its long term follow up duration (mean
47 months), compared to previous studies.

Study limitations

There are several limitations in this study. First, our sample
size was small, which can obscure the results of the present
study. In addition, the beneficial effect of warfarin might be
shown in patients with high CHADS?2 score, but not with low
CHADS?2 score. Therefore it is supposed to divide the study
patients according to CHADS2 score, but difficult because of
small sample size of this study. Second limitation is the retro-
spective nature of this study. A large, multicenter, controlled,
randomized trial is needed to assess the true efficacy of war-
farin administration. The third limitation is that the study
patients are from Japan, and there may be geographical differ-
ences that limit the broader applicability of the findings. The
last limitation is that we checked PT-INR only once, so the
quality of anticoagulation control with warfarin therapy could
not be evaluated. Therefore no beneficial effect of warfarin
for stroke may be related to insufficient dose of warfarin.

Conclusions

AF is common in Japanese dialysis patients. Despite a cer-
tain prevalence of oral anticoagulation, the present study
demonstrated neither beneficial nor detrimental effects. A
large multicenter-cooperative prospective cohort study is
warranted, which may clarify the true efficacy of antico-
agulation for stroke prevention in dialysis patients with AF.
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