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Abstract:

Objective The progress of non-anticoagulated patients with atrial fibrillation (AF) undergoing hemodialysis
has not been determined. Using data from the RAKUEN (Registry of Atrial fibrillation in chronic Kidney
disease Under hEmodialysis from Niigata) study, we examined the clinical characteristics and outcomes
among hemodialysis patients with AF who were not receiving a vitamin K antagonist (VKA).

Methods and Results Forty-three of 423 patients undergoing hemodialysis (-10%) were prescribed a VKA.
The remaining 380 patients (age 64.8+12.8 years, male 70%) were enrolled in the present study. During a
mean observation period of 36 months, AF (n=55) was independently associated with all-cause death (hazard
ratio, 1.82; 95% confidence interval, 1.12-2.94; p=0.014), but was not associated with ischemic stroke (haz-
ard ratio, 1.91; 95% confidence interval, 0.74-4.92; p=0.177) and major bleeding (hazard ratio, 1.80; 95%
confidence interval, 0.80-4.08; p=0.150). The crude incidence rates of all-cause death and ischemic stroke in
the AF patients were 15.75 (2.5-fold higher compared to the non-AF patients) and 3.63 (1.7-fold higher com-
pared to the non-AF patients) per 100 person-years, respectively.

Conclusion A great impact on death, but not ischemic stroke, was observed in non-anticoagulated hemo-
dialysis patients with AF in comparison to those without AF from the analysis of the RAKUEN study.
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Therapy (JSDT) guidelines suggest that a VKA should not

Introduction

Atrial fibrillation (AF) is a potent risk factor for stroke
and death in the general population (1-3). Several studies
have shown that AF is a common comorbidity in patients
undergoing hemodialysis (4-6). However, the detailed clini-
cal characteristics and outcomes of hemodialysis patients
with AF have been unclear, and the appropriate management
of such patients has not been established. Anticoagulation
therapy with a vitamin K antagonist (VKA) is often indi-
cated for the prevention of ischemic stroke in non-dialyzed
AF patients (7); however, the Japanese Society for Dialysis

be used in the treatment of AF without careful evalu-
ation (8). As part of the RAKUEN (Registry of Atrial fibril-
lation in chronic Kidney disease Under hEmodialysis from
Niigata) study, we recently reported that AF was independ-
ently associated with all-cause death and major bleeding, but
not with an increased risk of ischemic stroke; notably, 33%
of the study’s AF patients were prescribed a VKA (6). There
is an ongoing controversy as to whether AF is associated
with the risk of stroke in hemodialysis patients. In the pre-
sent study, we investigated the progress of AF/hemodialysis
patients who were not treated with VKAs using the data
from RAKUEN study.
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Materials and Methods

Study population and data collection

The RAKUEN study was a single-center, retrospective
observational study (UMIN-CTR No. UMIN 000026744),
and the study protocol was reviewed and approved by the
ethics committee of Shinrakuen Hospital (H26009). We ob-
tained the medical records of the 423 patients who were on
maintenance hemodialysis at Shinrakuen Hospital in August
2011 for baseline demographics, as described (6). We also
collected the incidences of all-cause death and cardiovascu-
lar death, ischemic stroke, major bleeding (hemorrhagic
stroke, gastrointestinal bleeding, and others), and heart fail-
ure among these patients from August 2011 to March 2015.

Electrocardiography was used to detect AF, and was per-
formed every 6 months or any time that the patient had any
symptoms that suggested the presence of arrhythmia, or if
alterations in the rhythm were detected in the course of the
dialysis session. We divided the cases of major bleeding (de-
fined as bleeding from any site requiring hospitalization or
blood transfusion) into hemorrhagic stroke, gastrointestinal
bleeding, and ‘others.” Stroke was defined as the presence of
a focal neurological deficit requiring hospitalization, and it
was confirmed by computed tomography or magnetic reso-
nance imaging. We calculated each patient’s CHADS, [Con-
gestive heart failure, Hypertension, Age, Diabetes, and
Stroke/transient ischemic attack (TIA)] score by assigning
one point each for congestive heart failure, hypertension,
age 275 years, and diabetes mellitus, and two points for his-
tory of stroke or TIA; the range of possible scores was thus
0 to 6 (7). We also calculated the HAS-BLED score for esti-
mating the risk of major bleeding. The HAS-BLED score is
calculated by assigning one point each for hypertension, ab-
normal renal function, abnormal liver function, history of
stroke/TTA, history of bleeding, labile international normal-
ized ratio, age 265 years, drug therapy [antiplatelet agent
and/or nonsteroidal anti-inflammatory drugs (NSAIDs)], and
alcohol intake; the range of possible scores is 1 to 8 (9).

Statistical analysis

Values were expressed as the meanzstandard deviation
(SD). Student’s t-test was used for the descriptive analysis
of the data. Proportions were compared using the chi-
squared test. A survival analysis was conducted by compar-
ing Kaplan-Meier curves using the log-rank test. A Cox pro-
portional hazards regression model analysis was conducted
to determine the prognostic significance of certain factors.
Hazard ratios (HRs) and 95% confidence interval (CI) were
also calculated. p values of <0.05 were considered to indi-
cate statistical significance. All statistical analyses were per-
formed using the SPSS software program [ver. 22 (for Win-
dows), SPSS, Chicago, USA].

Results

VKAs were prescribed to 43 of the 423 patients undergo-
ing hemodialysis (-10%). We examined the cases of the re-
maining 380 patients [age 64.8+12.8 years; male, n=266
(70%); female, n=114 (30%); mean duration of hemodialy-
sis, 134+121 months].

The baseline clinical features of the patients

We divided the patients into an AF group (n=55) and a
non-AF group (n=325). The groups’ baseline characteristics
are summarized in Table 1. In comparison to the non-AF
group, the AF patients were significantly older (p<0.01) and
had a significantly longer duration of hemodialysis (p<0.01).
The AF group showed a significantly higher prevalence of
ischemic stroke (22% vs. 11%, p=0.02). A tendency to have
had other cardiovascular comorbidities was also observed in
the AF patients, who also showed a significantly higher
prevalence of structured abnormalities on echocardiography.
The rate of aspirin use in the AF patients was significantly
higher than that in the non-AF patients (p=0.03). Fig. 1 il-
lustrates the distributions of the CHADS, and HAS-BLED
scores at baseline. The CHADS, scores of the AF patients at
baseline were significantly higher than those of the non-AF
patients (p=0.01). The AF patients also showed significantly
higher HAS-BLED scores (p<0.01); however, the rates of
hemorrhagic stroke and gastrointestinal bleeding rates were
similar between the two groups.

Mortality, stroke and major bleeding events during
the study period

During the 36-month observation period, the Cox propor-
tional model with adjustment for age, duration of hemo-
dialysis, aspirin use, thienopyridine use, and left ventricular
ejection fraction revealed that AF was independently associ-
ated with all-cause death (HR 1.69, 95%CI 1.04-2.74, p=
0.034), but not associated with ischemic stroke or major
bleeding events (Table 2). The results of the Kaplan-Meier
analysis revealed that the rates of all-cause death, cardiovas-
cular death, and major bleeding events were significantly
higher in the AF patients (p<0.001, p=0.007 and p=0.01, re-
spectively), whereas the rates of ischemic stroke in the AF
and non-AF groups did not differ to a statistically significant
extent (Fig. 2). The crude incidence rates of all-cause death
and ischemic stroke in the AF patients were 15.75 (2.5-fold
higher in comparison to non-AF patients) and 3.63 (1.7-fold
higher in comparison to the non-AF patients) per 100
person-years (Table 3).

We also examined the patients who were treated without
antithrombotic therapy (VKA, aspirin, and thienopyridine).
AF (n=35) remained associated with all-cause death but not
with an increased risk of ischemic stroke (Table 4 and
Fig. 3).
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Figure 1.

Table 1. Baseline Characteristics of the 380 Non-anticoagulated

Hemodialysis Patients in August 2011.

Variable AF (n=55) Non-AF (n=325) p
Age, yrs 71.9+10.1 63.7+12.8 <0.01
Male 39 (71%) 227 (70%) 0.87
BMI, kg/m? 21.7+4.1 20.6+3.7 0.05
Duration of hemodialysis, mo 187+157 126+113 <0.01
History of:
Coronary artery disease 12 (22%) 43 (13%) 0.09
Congestive heart failure 15 (27%) 58 (18%) 0.10
PCI 9 (16%) 22 (6%) 0.01
CABG 1 (2%) 5(1%) 0.87
Valve surgery 0 0
Pacemaker/ICD 5 (9%) 2 (1%) <0.01
Ischemic stroke 12 (22%) 36 (11%) 0.02
Peripheral artery disease 15 (27%) 54 (17%) 0.06
Hypertension 34 (62%) 231 (71%) 0.16
Dyslipidemia 9 (16%) 80 (25%) 0.18
Diabetes 14 (26%) 88 (27%) 0.80
Hemorrhagic stroke 6 (11%) 21 (7%) 0.23
Gastrointestinal bleeding 10 (18%) 35 (11%) 0.23
Cause of ESRD:
Diabetes 14 (26%) 82 (25%)
Glomerulonephritis 21 (38%) 150 (46%)
Hypertension 4 (7%) 27 (8%) 0.64
Echocardiographic findings:
LVEF, % 6112 6549 <0.01
LA, mm 39+10 38+6 0.25
LVH 26 (48%) 120 (37%) 0.12
Laboratory data (pre-dialysis):
Creatinine, mg/dL 8.6+2.9 11.2+4.3 <0.01
Hematocrit, % 30.8+4.1 30.8+3.7 0.98
Antithrombotic therapy
Aspirin 17 31%) 60 (19%) 0.03
Thienopyridine 9 (16%) 35 (11%) 0.23
CHADS3score 2.2+1.7 1.7£1.3 0.01
HAS-BLED score 4.0x1.2 3.1+1.1 <0.01

AF: atrial fibrillation, BMI: body mass index, CABG: coronary artery bypass graft-
ing, ESRD: end stage renal disease, ICD: implantable cardioverter defibrillator,
LVDd: left ventricular diastolic dimension, LVEF: left ventricular ejection fraction,

LVH: left ventricular hypertrophy, PCI: percutaneous coronary intervention
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Table 2. Outcomes Associated with AF in the 380 Non-
anticoagulated Hemodialysis Patients.

HR 95%Cl1 p
All-cause death 1.69 1.04-2.74 0.034
Cardiovascular death 142 0.62-3.21 0.400
Ischemic stroke/systemic embolism ~ 1.68  0.65-4.34  0.280
Major bleeding 2.01 0.86-4.69 0.105

Age, duration of hemodialysis, aspirin use, thienopyridine use, and left ven-

tricular ejection fraction were adjusted in the Cox proportional model.

AF: atrial fibrillation, HR: hazard ratio, CI: confidence interval
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Discussion

AF is one of the most important causes of ischemic
stroke in the general population (1). In the Framingham
Heart Study, AF patients were found to have a higher risk of
stroke in comparison to non-AF patients (2). The data ob-
tained in several clinical trials supported the use of VKAs
and direct oral anticoagulants to prevent stroke in AF pa-
tients (1, 10). Anticoagulation therapy based on a patient’s
CHADS; score is widely accepted for the prevention of
stroke in the majority of AF patients (7); however, the JSDT
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Figure 2. Kaplan-Meier curves for (A) all-cause death, (B) cardiovascular death, (C) ischemic

stroke/systemic embolism, and (D) major bleeding for the AF (n=55, green) and non-AF (n=325, blue)

hemodialysis patients. The rates of all-cause death, cardiovascular death, and major bleeding were

significantly higher in the AF patients, whereas the rates of ischemic stroke/systemic embolism in AF

and non-AF patients did not differ to a statistically significant extent. AF: atrial fibrillation

Table 3. Crude Incident Rates for the Studied Events during 36 Months Observation.

AF (n=55) Incident rate Non-AF (n=325) Incident rate
No. of events  per 100 person-yrs No. of events per 100 person-yrs
All-cause death 26 15.75 62 6.35
Cardiovascular death 9 545 25 2.56
Ischemic stroke/systemic embolism 6 3.63 20 2.05
Major bleeding 9 5.45 28 2.87
Gastrointestinal bleeding 4 242 21 2.15
Hemorrhagic stroke 1 0.60 8 0.82
Heart failure 6 3.63 23 2.35

AF: atrial fibrillation
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guidelines suggest that a VKA should not be used in the
treatment of AF without careful evaluation (8). To date,
there are two unsolved problems regarding the management
of AF in hemodialysis patients: [1] whether AF is associated
with the risk of stroke, and [2] whether VKA treatment can
effectively prevent ischemic stroke. We investigated problem

Table 4. Baseline Characteristics of the 282 Hemodialysis
Patients without Antithrombotic Therapy in August 2011.

AF Non-AF

Variable (n=35) (n=247) p
Age, yrs 73.4+9.4 63.2+13.0 <0.01
Male 23 (65%) 167 (67%) 0.82
BMI, kg/m? 22.5+4.3 20.8+3.7 0.01
Duration of hemodialysis, mo 177149 125106 0.05
History of:
Coronary artery disease 2 (5%) 8 (3%) 0.45
Congestive heart failure 9 (25%) 34 (13%) 0.06
Ischemic stroke 3 (8%) 19 (7%) 0.85
Peripheral artery disease 6 (17%) 28 (11%) 0.32
Hypertension 20 (57%) 176 (71%) 0.09
Dyslipidemia 6 (17%) 46 (18%) 0.83
Diabetes 8 (22%) 50 (20%) 0.72
Hemorrhagic stroke 3 (8%) 18 (7%) 0.78
Gastrointestinal bleeding 5 (14%) 26 (10%) 0.50
Cause of ESRD:
Diabetes 7 (20%) 49 (19%)
Glomerulonephritis 13 (37%) 126 (51%)
Hypertension 3 (8%) 19 (7%) 0.60
Echocardiographic findings:
LVEF, % 60+12 65+8 <0.01
LA, mm 39+11 37+5 0.21
LVH 15 (42%) 87 (35%) 0.38
Laboratory data (pre-dialysis):
Creatinine, mg/dL 8.6+2.9 11.4+4.6 <0.01
Hematocrit, % 30.3+4.1 30.5+3.7 0.71

AF: atrial fibrillation, BMI: body mass index, ESRD: end stage renal disease,
LVEF: left ventricular ejection fraction, LVH: left ventricular hypertrophy
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[1] using the data from the RAKUEN study. Our analysis
revealed that AF was independently associated with all-
cause death but not with an increased risk of ischemic
stroke in non-anticoagulated hemodialysis patients. In Japan,
where racial differences in mortality and morbidity have
been observed in comparison to Western countries (10),
there is a lack of data regarding AF in hemodialysis patients
without VKA treatment; this situation makes our present
findings especially helpful.

In a systematic review, the incidence of ischemic stroke in
AF patients undergoing hemodialysis was 5.2 per 100
person-years (11). Our present study showed that the inci-
dence of ischemic stroke/systemic embolism in the non-
anticoagulated AF patients was 3.63 per 100 person-years. A
large population-based Canadian retrospective cohort study
revealed similar results in non-anticoagulated AF pa-
tients (12). In that study, the crude incidence rate of stroke
in non-anticoagulated AF patients on dialysis was 2.91 per
100 person-years. Our AF patients had a 1.7-fold higher risk
of ischemic stroke in comparison to the non-AF patients;
this difference became nonsignificant in the Cox propor-
tional hazards regression model analysis. The risk ratio for
stroke in non-dialysis AF patients ranged from 4 to 8 (10).
Hemodialysis patients may be protected from AF-related
ischemic stroke by routine heparin infusion during dialysis
sessions.

On the other hand, our present study also revealed a
higher risk of death in non-anticoagulated AF patients
(15.75 per 100 person-years, 2.5-fold higher in comparison
to non-AF patients). It has been reported that the incidence
of death in non-dialysis patients with AF was approximately
1.0% per year in Japan and 5.3% per year in
Europe (10, 13). Previous reports showed that the mortality
rates in the first and second year of follow-up were 38%
and 53% in an AF group and 14% and 31% in a sinus
rhythm group, respectively (14). Cardiovascular death was
the leading cause of death in the present study. Several other
cardiovascular comorbidities were observed in our AF pa-
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Figure 3. Kaplan-Meier curves for (A) all-cause death, and (B) ischemic stroke/systemic embolism

for 282 hemodialysis patients who did not receive antithrombotic therapy. The rate of all-cause death
was significantly higher in the AF patients (n=35, green), whereas the rate of ischemic stroke/sys-
temic embolism in the AF and non-AF patients (n=247, blue) did not differ to a statistically significant

extent. AF: atrial fibrillation
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tients undergoing hemodialysis (6), and these comorbidities
may have contributed to their higher mortality rate.

In the Framingham Heart Study, AF was associated with
an approximately 1.5- to 2.0-fold higher mortality risk and a
3- to 5-fold higher stroke risk in comparison to non-AF pa-
tients (2, 3). The risk of ischemic stroke is higher than that
of death in non-dialyzed AF patients. In our study, however,
AF had less impact on the stroke risk in hemodialysis pa-
tients in comparison to non-dialyzed patients. In another
Danish population-based study, the death rate was over 5-
fold higher than the stroke rate in hemodialysis patients with
AF (15). A study using the records of the U.S. Renal Data
System from 1995 to 2007 indicated that >60% of the AF
patients on dialysis died before the
stroke (16). In the above-cited Taiwanese population-based
study, the risk of stroke was only modestly higher in the
hemodialysis patients with AF in comparison to those with-
out AF. This difference became nonsignificant after consid-
ering in-hospital death as a competing risk (17). These find-
ings are similar to the findings of our study of Japanese
hemodialysis patients, and suggest that the risk of death sur-
passes the risk of ischemic stroke in AF patients undergoing
hemodialysis.

occurrence of

Study limitations

The present study is associated with several limitations.
Our patient series was relatively small, the study was per-
formed in a single center, and the study design was retro-
spective. In addition, as in any observational study, the asso-
ciations found may not be causal, and the possibility of bias
due to unmeasured factors cannot be excluded. Moreover,
the decision to use anticoagulation therapy is affected by
each clinician’s perceived risk of thromboembolism and
bleeding. Further large prospective studies are needed to
identify the risks of death and ischemic stroke in hemodialy-
sis patients with AF.

Conclusion

In the present study, AF had less impact on the risk of
ischemic stroke in non-anticoagulated patients undergoing
hemodialysis over a mean observation period of 36 months.
In addition, the risk of death was higher than that of
ischemic stroke. We should be aware of the increased risks
of not only stroke but also death in the management of non-
anticoagulated AF patients.

The authors state that they have no Conflict of Interest (COI).
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