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Abstract: The benefit of antithrombotic therapy in hemodialysis (HD) patients with atrial fibrillation (AF) and high
thromboembolic risk has not been proved. The purpose of this study was to examine the effects of antithrombotic
therapy on HD patients with AF and high thromboembolic risk. We analysed the outcomes of 1,197 HD patients with
AF having CHA,DS -VASc scores > 2 points by using data retrieved from the National Health Insurance Research
Database between 1997 and 2008. Four groups of patients, namely aspirin, warfarin, aspirin combined with warfa-
rin, and non-treatment groups, were compared. Between the treatment and non-treatment groups, multivariate Cox
proportional analysis revealed no significant difference in the mortality. Among the treatment groups, the aspirin
combined with warfarin group had a higher mortality than that of the aspirin group. No significant differences were
observed among the four groups in the risks of haemorrhagic stroke, gastrointestinal bleeding, congestive heart
failure, acute coronary syndrome, and peripheral arterial occlusive disease. However, the risk of ischemic stroke
was significantly higher in the aspirin and the aspirin combined with warfarin groups than in the non-treatment
group. In HD patients with AF and with high thromboembolic risks, the mortality rate was not significantly different
between treatment groups and non-treatment group. However, the risk of ischemic stroke was significantly higher in
aspirin and aspirin plus warfarin groups when compared with non-treatment group. Therefore, the usage of aspirin
and warfarin in these patients should be meticulously evaluated.
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Introduction reduce the mortality rate and stroke in the gen-
eral population [2].

Atrial fibrillation (AF) is a common arrhythmia

characterized by abnormal atrial activity, and it
is associated with increased morbidity and
mortality rates secondary to emboli formation
in the general population. The CHA DS -VASc
score is used for stratifying stroke risk in pa-
tients with AF, and greater stroke risk is ob-
served in those with a higher score [1]. Current
guidelines recommend implementing optimal
management with antiplatelets or anticoagu-
lants based on the CHA,DS,-VASc score to

The prevalence of AF in patients with chronic
kidney disease (CKD) determined in the Chro-
nic Renal Insufficiency Cohort (CRIC) study was
approximately 2.5-3 times higher than that in
the general population [3]. Moreover, the Dia-
lysis Outcomes and Practice Patterns Study
(DOPPS) conducted during 1996-2004 revealed
a markedly increased prevalence of AF for all
age groups in patients with end stage renal dis-
ease (ESRD) [4]. In addition, the United States
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Renal Data System (USRDS) (www.USRDS.org)
had shown 13-fold increase of AF prevalence in
hemodialysis (HD) patients and a 5-year mor-
tality rate as high as 80% [5, 6]. The pathophys-
iological changes in renal insufficiency result in
both hypo and hyper coagulopathy [7]. However,
the subjects in studies related to AF manage-
ment strategies were excluded not only ESRD
patients on dialysis but also CKD patients.
Despite the recommendation of antithrombotic
therapy based on the CHA,DS -VASc score in
the general population, studies have suggested
that the benefit of anticoagulant use should be
carefully evaluated in HD patients with AF [8,
9]. For example, a previous study revealed that
warfarin can reduce the risk of ischemic stroke
and death compared with aspirin in the Chinese
general population with non-valvular AF [10]. By
contrast, one recent study demonstrated that
warfarin usage did not reduce the risk of isch-
emic stroke in dialysis patients with AF [11].
Although HD patients have increased bleeding
risks compared with the general population, no
consensus from current guidelines is available
on the use of aspirin or warfarin in HD patients.
Moreover, examining the benefits of antithrom-
botic therapy on HD patients with AF and high
thromboembolic risk is crucial. The purpose of
this study was to evaluate the effects of anti-
thrombotic therapy on HD patients with AF and
high thromboembolic risk.

Materials and methods
Database

Our data were obtained from the health insur-
ance database provided by the Taiwan National
Health Research Institutes (NHRI). The NHRI
maintains the National Health Insurance Re-
search Database (NHIRD), which provides data
for longitudinal cohort studies [12, 13]. Since
1995, the Taiwan National Health Insurance
(NHI) program, a compulsory social insurance
program, was launched in Taiwan to provide
healthcare services to Taiwan residents. As of
2007, more than 99% of Taiwan residents we-
re enrolled in the NHI program. The database of
this program contains registration files and ori-
ginal claims data for reimbursement, and the-
se data are encoded by the NHRI to ensure
privacy.

In the NHI system, certain major diseases such
as ESRD are classified as ‘catastrophic illness-
es’. To obtain catastrophic illness certification,
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applicants are formally reviewed according to
guidelines and regulations. Once the certifica-
tion is issued, relevant information is entered
into the catastrophic iliness certificate of the
patients. These patients are not required to
pay deductibles for care for the illness or its
related conditions during the validity period of
the certificate. In our study, we used a longitu-
dinal health insurance database for people
with catastrophic illnesses provided by the NH-
RI. The database provides information on all
chronological applications and transitional da-
ta from the catastrophic illness certificate,
including outpatient and inpatient claims data
during 1995-2008 and death dates for the
deceased patients.

Study cohort and patient selection

To protect privacy, the individuals’ identifica-
tions are encrypted within the NHI database.
This study was exempted from review by the
Ethics Committee and Human Subjects Ins-
titutional Review Board of Tzu Chi Hospital,
Hualien, Taiwan (TCH IRB Number: 101-126).
All methods were performed in accordance
with the relevant guidelines and regulations by
Tzu Chi Hospital, Hualien. We obtained NHI
catastrophic iliness registry files for all patients
for the period of 1 January 1997 to 31 De-
cember 2008 to construct our study popula-
tion. We included patients who were newly diag-
nosed with ESRD [International Classification
of Diseases (ICD-9) code 585], free of cancer,
and receiving hemodialysis for > 3 months.
Moreover, only data from 105, 956 patients
who received their first ESRD certification dur-
ing 1997-2008 from the longitudinal cata-
strophic illness database were included to en-
sure the identity of the ESRD patients (ICD-9
code 585). Exclusion criteria were duration of
HD lasting < 3 months; diagnosis with cancer
before catastrophic illness certification for ES-
RD; receipt of renal transplantation either be-
fore or after dialysis; and receipt of peritoneal
dialysis.

Among the identified ESRD patients, HD pa-
tients without a diagnosis code for AF (ICD-9:
427.31) were excluded from our study. The
CHA,DS,-VASc score was then calculated for
HD patients with a diagnosis of AF. We con-
ducted subgroup analyses of patients with a
CHA,DS,-VASc score > 2, who represented
patients with high thromboembolic risk. Four
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Dialysis patients from the NHI
research database between Jan. 1997
and Dec. 2008, N=105,956

excluded [HD <3 months, N=9,078
Cancers, N=15,810
Renal transplantation, N=3,248
Peritoneal dialysis, N=1,711
excluded

——————|Without AF, N= 74,606 |

|HD patients subsequently with AF, N=1,503 |

excluded |cHA,DS,-VASc score <2, N=306 |

|N=1,197, divided into 4 groups based on medications for AF |

|

} |

Aspirin, Warfarin, Aspirin + No aspirin
N=814 N=31 Warfarin, nor warfarin,
N=215 N=137

Results
Cohort characteristics

Initially, we identified 105, 956
ESRD patients on dialysis. Pa-
tients who had cancer, were on
peritoneal dialysis, underwent
HD for < 3 months, or received
renal transplantation were ex-
cluded first; subsequently, pa-
tients without AF were exclud-
ed. Finally, 1,503 patients on
HD with an AF diagnosis re-
mained. Amongthese patients,
1,197 with a CHA,DS,-VASc
score > 2 were included in our
study (Figure 1).

Figure 1. Identification of hemodialysis patients with atrial fibrillation and

high thromboembolic risk. N: number of events.

groups of patients, namely aspirin, warfarin,
aspirin combined with warfarin, and non-treat-
ment groups, were compared. The index date
was defined as the date of AF onset. The fol-
low-up period began from the date of AF on-
set. The outcomes of the study were total mor-
tality, ischemic stroke (ICD-9: 433, 434, 435,
436), haemorrhagic stroke (ICD-9: 430, 431,
432), congestive heart failure (ICD-9: 398.91,
402.X1, 404.X1, 404.X3, 422, 425, 428),
acute coronary syndrome (ICD-9: 410, 411),
peripheral arterial occlusive disease (ICD-9:
440,443, 444,447, 557), and gastrointestinal
bleeding (ICD-9: 531, 532, 533, 537.83,
569.85, 578).

Statistical analysis

The analysed characteristics of the patients in
the four groups were sex, age, and previous
comorbidities. The differences between these
groups were compared using the chi-square
test. A Cox proportional hazards model and
event-free survival curve were used to assess
the impact of independent predictors on the
hazard ratios (HRs) of mortality and the adver-
se outcomes after adjustment for sex, age, and
comorbidities in HD patients with high throm-
boembolic risk. The SAS statistical software
(SAS System for Windows version 9.1.3, SAS
Institute, Cary, NC, USA) was used for statistical
analysis. All statistical tests were 2-sided, and
P < 0.05 was considered statistically si-
gnificant.
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The characteristics of the four
groups of patients (aspirin, war-
farin, aspirin combined with
warfarin, and non-treatment)
are listed in Table 1. The overall mean follow-up
time was 54.6 + 30.5 months. Significant dif-
ferences in patient demography among the four
groups were observed in sex, age, and hyper-
tension. Among the four groups, more female
and elderly patients were in the non-treatment
group, whereas male patients, younger pa-
tients, and those with hypertension comprised
a larger proportion in the aspirin combined with
warfarin group. No significant difference was
observed in other comorbidities.

Cox proportional hazards analysis of mortality

Table 2 shows the results of a multivariate Cox
proportional hazards analysis for outcomes of
AF in HD patients with high thromboembolic
risk. The multivariate Cox proportional analysis
revealed no significant difference in the total
mortality rate between the treatment groups
(aspirin, warfarin, and aspirin combined with
warfarin) and the non-treatment group (Figure
2). However, the aspirin combined with warfa-
rin group had a higher total mortality rate than
that of the aspirin group (HR: 1.47, P < 0.001)
(Figure 2). Moreover, the total mortality rate
was independently higher in elderly patients
than in patients aged < 64 years (HR: 1.30, P =
0.042 for those aged 65-74 years; HR: 2.17, P <
0.001 for those aged > 75 years). Moreover, it
was higher in male (HR: 1.21, P = 0.042) and
diabetic patients (HR: 1.33, P = 0.002), where-
as patients with hyperlipidemia had a lower
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Table 1. Characteristics of atrial fibrillation in hemodialysis patients with oup (HR: 2.01, P =

high thromboembolic risk

0.039) and the aspirin

combined with warfa-

Aspirin N Warfarin Aspirin+ Non-treat- P value ] )
(%) N (%)  Warfarin N (%) ment N (%) rin group (HR: 2.46, P
S = 0.016) than in the
ex (Male) 327 (40.2) 11(35.5) 94 (43.7) 34 (24.8) <0.001

A . 0.002 non-treatment group
ge, years ’ (Figure 3A). Moreover,
<64 260 (31.9) 7 (22.6) 91 (42.3) 0(0) the risk of ischemic st-
65-74 318(39.1) 9(29.0)  79(36.7) 3(38.7) roke was independent-
>75 236 (29.0) 15 (48.4) 45 (20.9) 84 (61.3) ly higher in elderly pa-
Diabetes mellitus 371 (45.6) 13 (41.9) 102 (47.4) 1(37.2) 0.253 tients (HR: 1.72, P =
Hypertension 727 (89.3) 27 (87.1) 201 (93.5) 114 (83.2) 0.022 0.008 for those aged
Hyperlipidaemia 252 (31.0) 9(29.0) 77(35.8) 38(27.7) 0.413 65-74 years; HR: 1.80,
N, number of cases. = 0.010 for those
aged = 75 years; Table
4). However, no signifi-
Table 2. Cox proportional hazards model for outcome events of atrial fibril- cant differences in risk
lation in hemodialysis patients with high thromboembolic risk were observed among
Aspirin Warfarin Aspirin+ Non-treat- P the four grOUpS In ha.-
N(%)  N(%) WarfarinN (%) mentN(%) value  €morrhagic stroke (Fi-
Mortality 321(39.4) 14 (45.2) 89 (41.4) 60 (43.8) 0.718 ﬁ”’et f[f"l)' Conge:t',"e
Haemorrhagic stroke 30 (3.7) 1(3.2) 7 (3.3) 2(1.5) 0.599 ea_r ailure, gas roin-
Ischemi ki 119 (14.6) 3 14.4 10 (7.3 0.111 testinal bleeding, pe-
schemic stroke (14.6) (9.7) 1( ) (7.3) : ripheral arterial occlu-
CHF 341(41.9) 14(45.2) 83(38.6)  39(285) 0.024 sive disease. and acu-
ACS 59 (7.2) 0 (0) 15 (7.0) 0 (0) 0.006 te coronary syndrome

PAOD 116 (14.3) 4 (12.9) 30 (14.0) 10 (7.3) 0.169 (Figure 4).

Gl bleeding 331 (40.7) 14 (45.2) 77 (35.8)

48 (35.0) 0.352

CHF, Congestive heart failure; ACS, acute coronary syndrome; PAOD,

clusive disease; Gl, gastrointestinal.
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Figure 2. Adjusted survival probability of atrial fibril-
lation in hemodialysis patients with high thromboem-
bolic risk in the Cox regression model. A+W: aspirin

combined with warfarin.

total mortality rate (HR: 0.80, P = 0.035; Table

3).

Adverse outcomes

Regarding adverse outcomes, the risk of is-
chemic stroke was higher in the aspirin gr-

13985

peripheral arterial oc- Discussion

This nationwide cohort

study was the first to
evaluate the effects of antithrombotic therapy
on HD patients with AF and high thromboem-
bolic risk. The major findings of our study,
obtained after multivariate adjustment, are
summarized as follows: (1) the mortality rate
was not significantly different between the
treatment (aspirin, warfarin, and aspirin com-
bined with warfarin) and non-treatment groups;
however, the aspirin combined with warfarin
group had a higher mortality rate than the aspi-
rin group; (2) the risk of ischemic stroke was
significantly higher in the aspirin and aspirin
combined with warfarin groups than in the non-
treatment group; (3) adverse outcomes, includ-
ing haemorrhagic stroke, gastrointestinal ble-
eding, congestive heart disease, acute coro-
nary syndrome, and peripheral arterial occlu-
sive disease, were not significantly different
between the treatment groups (aspirin, warfa-
rin, and aspirin combined with warfarin) and
the non-treatment group.

In our study, no significant difference was ob-
served in the total mortality rate between the
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Table 3. Adjusted hazard ratios for total mortality in hemodialysis
patients with atrial fibrillation and high thromboembolic risk

result was similar to that of pre-
vious studies. One cohort study
on 1,671 HD patients with AF

HR 95% Cl  Pvalue . far ith
Treatment vs. Non-treatmentgroups comparing a warfarin group wi
Asoiri N 084 063112 0234 a non-treatment group demon-
spirin vs. None ' ol ' strated no difference in the all-
Warfarin vs. None 1.07 0.60-1.93 0.821 cause mortality rate [8]. In addi-
A+W vs. None 1.23 0.88-1.73 0.227 tiony a multicentre randomized
Comparison between treatmentgroups trial investigated whether war-
Aspirin vs. Warfarin 0.90 0.53-1.51 0.683 farin was superior to aspirin in
A+W vs. Aspirin 1.47  1.16-1.86 <0.001 preventing thromboembolism in
A+W vs. Warfarin 115  0.65-2.04 0.204 the Chinese general population
Sex (Male) 121 101146 0.042 with non-valvular AF. The study
revealed no difference in the
Age, years .
mortality rate between the war-
<64 Reference . . o
farin and aspirin groups (1.2%
65-74 1.30 1.01-1.67 0.042 vs. 2.2%, P = 0.33) [10].
>75 2.17 1.69-2.80 < 0.001
Diabetes mellitus 1.33 1.11-1.60 0.002 Age, diabetes mellitus, and hy-
Hypertension 1.03  0.76-1.38 0.869 perlipidemia were independent
Hyperlipidaemia 0.80 0.65-0.98 0.035 risk factors for total mortality in

A+W, aspirin combined with warfarin; HR, hazard ratio; Cl, confidence interval.

A Ischemic Stroke

100
£ 80 §] 4
E ] - .
g H 60- Aspirin
E :’:,» $Aspirin vs. None, p=0.039 |~ \Warfarin
S
= g 20- #*A+ W vs. None, p=0.016 |-~ None
0.

0 12 24 36 48 60 72
Months

B Hemorrhagic Stroke
100

N oA O ®
e @ ° @9

Freedom from
hemorrhagic stroke (%)

Q

0 12 24 36 48 60 72
Months

Figure 3. Probability of freedom from stroke in he-
modialysis patients with atrial fibrillation and high
thromboembolic risk in the Cox regression model. A.
Ischemic stroke. B. Haemorrhagic stroke. A+W: aspi-
rin combined with warfarin.

treatment groups and the non-treatment group
of HD patients with AF and high thromboem-
bolic risk. Regarding the survival outcome, our
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this study. Moreover, a previous
study revealed that age was an
independent risk factor for total
mortality in HD patients with AF [4]. Diabetes
mellitus was considered an independent risk
factor because patients with diabetes mellitus
exhibit abnormalities in platelet functions, such
as platelet aggregation, coagulation, and fibri-
nolysis, possibly resulting in thrombus forma-
tion and increased thromboembolic risk [14].
Regarding hyperlipidemia, our results revealed
an inverse relationship between the cholesterol
level and mortality rate, which is compatible
with the findings of previous studies, which re-
vealed a reverse epidemiologic phenomenon
for hypercholesterolemia in HD patients [15].
Studies have shown that statin therapies for
hypercholesterolemia, such as 4-D, AURORA,
and SHARP, effectively reduces the cholesterol
level in HD patients; however, a lower choles-
terol level does not result in decreased mortal-
ity or cardiovascular outcomes [16-18].

Our results revealed that aspirin did not redu-
ce the risk of ischemic stroke in HD patients
with AF compared with the non-treatment gr-
oup, and it even increased the risk of ischemic
stroke in this population. One cohort study,
which included 1,671 HD patients with pre-
existing AF, revealed that no significant reduc-
tion in the risk of new ischemic stroke between
aspirin treatment and non-treatment groups
(95% CI: 0.58-1.63) [8]. Another cohort study
revealed no significant differences between
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Table 4. Adjusted hazard ratios for ischemic stroke in hemodialy-
sis patients with atrial fibrillation and high thromboembolic risk

Moreover, one study revealed
an increased incidence of left
atrial appendage thrombosis in

HR 95% Cl  Pvalue . o 7
Treatment vs. Non-treatment groups HD_ patients regelvmg asplr!n,
o which may contribute to the hig-
Aspirin vs. None 2.01 1.04-3.88 0.039 her incidence of ischemic stro-
Warfarin vs. None 1.48 0.41-5.43 0.551 ke [14]. Current studies on aspi-
A+W vs. None 2.46 1.18-5.10 0.016 rin usage for cardiovascular dis-
Comparison between treatment groups ease mostly exclude patients
Aspirin vs. Warfarin 1.58 0.50-4.98 0.438 with eGFR (estimated glomeru-
A+W vs. Aspirin 122  0.82-1.82 0.249 lar filtration rate) < 10 [25].
A+W vs. Warfarin 1.66 0.50-5.46 0.408
Sex (Male) 097 070135 0850  Ouf results revealed that war
farin usage exhibited no bene-
Age, years fit in the prevention of ischemic
=64 Reference stroke compared with no treat-
65-74 172 115256 0.008 ment and the other treatments
>75 1.80 1.15-2.80 0.010 in HD patients with AF and high
Diabetes mellitus 1.31 0.95-1.80 0.098 thromboembolic risk. Previous
Hypertension 144  0.79-2.62 0.235 studies have established no de-
Hyperlipidaemia 101 0.72-1.42 0.947 finitive conclusion regarding the

A+W, aspirin combined with warfarin; HR, hazard ratio; Cl, confidence interval.

aspirin and non-treatment groups (HR: 0.88, P
= 0.54) [19] in the risk of ischemic stroke in
153 patients with non-valvular AF on renal
replacement therapy. The association of in-
creased ischemic stroke with aspirin usage is
not clearly understood, possibly because aspi-
rin is predominantly excreted by the kidneys as
salicylic acid, increasing platelet adhesion and
reducing 13-hydroxyoctadecadienoic acid pro-
duction [20]. The excretion of the metabolite
(salicylic acid) of aspirin is impaired in HD pa-
tients, and this accumulation of salicylic acid
can cause adverse side effects. The effect of
aspirin is based on a balance between throm-
boxane and prostacyclin; prostacyclin reduces
thrombosis by inhibiting platelet aggregation,
whereas thromboxane leads to thrombosis.
Low-dose aspirin usage can selectively inhibit
thromboxane production; however, high-dose
aspirin usage inhibits both platelet aggregation
and vascular synthesis of the antiaggregatory
vasodilator prostaglandin I, (PGL,), which leads
to thrombogenesis [21]. This phenomenon has
been postulated to be related to the inhibited
synthesis of endothelial derived prostacyclin,
which results in increased platelet adhesive-
ness [22, 23]. Another reason could be ‘aspirin
resistance’ among various ethnicities [24]. Va-
rious genetic polymorphisms may cause resis-
tance to the antithrombotic effects of aspirin.
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effect of warfarin in the preven-
tion of ischemic stroke in HD
patients with AF. For example, a
cohort study revealed that the occurrence of
ischemic stroke in elderly HD patients (aged >
65 years) with AF was similar (95% CI: 0.61-
1.70) between warfarin users (237 patients)
and nonusers (948 patients) [26]. However,
another cohort study revealed that warfarin
therapy increased the risk of new ischemic
stroke (95% Cl: 1.29-2.90) in HD patients with
pre-existing AF in a population with mixed races
compared with nonusers [8]. Altogether, age
and race may be the significant factors contrib-
uting to these conflicting results. Differences in
thromboembolic risk were observed among
various races, and a higher risk of warfarin-
related intracranial haemorrhage was observed
among Asian patients with AF compared with
Caucasians in the general population [27].
Therefore, the usage and appropriate dosage
of warfarin in Asians may differ from those in
Caucasians [28]. Another factor may be that
anticoagulants are underused in Asians [27,
29]. Anticoagulant underuse might be a reason
for our study demonstrating no benefit of war-
farin usage in preventing ischemic stroke in HD
patients with AF and high thromboembolic risk.

Regarding the concurrent usage of aspirin com-
bined with warfarin, our results revealed that
the aspirin combined with warfarin group had a
significantly higher total mortality rate than that

Int J Clin Exp Med 2017:10(9):13982-13991
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- No.of Events __ HR(95%C) S O
Aspirin vs. None 341 39 1.28(0.91-1.81) D
Warfarinvs,None 14 39 1.67(0.90-3.09) a8
A+Wvs. None 83 39 1.38(0.93-2.05) A
Aspirinvs. Warfarin - 341 14 0.98(0.58-1.65) ——
A+W vs. Aspirin 83 341  1.21(0.88-1.65) ke
A+W vs. Warfarin 83 14 0.83(0.47-1.46) .
AcsAspirin vs. None 59 0  21897(0-6.99E51) °
Warfarin vs. None 0 0  0.96(0-1.37E110) _—
A+Wvs. None 15 0  24815(0-7.93E51) &
Aspirinvs. Warfarin 59 0 8342(0-3.22E56) -
A+W vs. Aspirin 15 59 0.99(0.45-2.14) —h—
A+W vs. Warfarin 15 0 8529 (0-2.11E81) 'S
PAOD
Aspirin vs. None 116 10 1.56(0.80-3.03) ———
Warfarin vs. None 4 10 1.77(0.55-5.69) B et = S
A+Wvs. None 30 10 2.00(0.96-4.19) [ - S
Aspirinvs. Warfarin - 116 4 Og; EO.gZM .39} e
A+W vs. Aspirin 30 116 1.29(0.86-1.93) A .
AWysWorkin 30 4 114(0.40328) — 8 cjg:f‘;"‘i Ry :‘;’r'l:
Gl bleeding A A+W vs. None
Aspirin vs. None 331 48 0.94(0.69-1.29) — W Aspirin vs. Warfarin
Warfarin vs. None 14 48  1.47(0.81-2.69) a8 A A+W vs. Aspirin
A+Wvs. None 77 48 0.94(0.65-1.38) —h— ® A+W vs. Warfarin
Aspirinvs.Warfarin 331 14 0.78(0.47-1.29) ——
A+W vs. Aspirin 77 3 1.00(0.78-1.29) F —h— F
A+Wvs.Warfarin 77 14 0.64(0.36-1.14) m:‘f':r‘:";r—.« ﬂf:i’;;g

Figure 4. Adjusted hazard ratio (HR) and 95% confidence interval (Cl) of outcome events of atrial fibrillation in
hemodialysis patients with high thromboembolic risk. A, aspirin; W, warfarin; A+W, aspirin combined with warfarin;
Gl, gastrointestinal; CHF, congestive heart failure; PAOD, peripheral arterial occlusive disease; ACS, acute coronary

syndrome.

of the aspirin group (HR: 1.47, P < 0.001); how-
ever, the total mortality rate of the aspirin com-
bined with warfarin group was not significantly
different from that of the non-treatment (HR:
1.23, P = 0.227) and warfarin groups (HR:
1.15, P = 0.204). In addition, the aspirin com-
bined with warfarin group had an increased risk
of ischemic stroke (HR: 2.46, P = 0.016) com-
pared with the non-treatment group. A small
cohort study involving 45 AF patients who
underwent renal replacement therapy and
received aspirin combined with warfarin treat-
ment showed no benefit in lowering the risk of
ischemic stroke or thromboembolism compa-
red with that in a non-treatment group (HR:
0.82, P = 0.62) [19]. However, the races of the
patients were not recorded in the study and the
overall mortality among this population was not
examined. One of the possible reasons contrib-
uting to our result was that warfarin not only
increased the risk of bleeding, but may also
lead to arterial medial and valvular calcifica-
tion, as well as calcific uremic arteriopathy (cal-
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ciphylaxis) in HD patients [30]. Warfarin reduc-
es the function of Gas-6 and matrix G1la protein
(MGP), an inhibitor of vascular calcification [31-
33]. In HD patients, the level of inactive MGP is
increased and warfarin usage may accelerate
vascular calcification [34]. Calciphylaxis was
found in 1-4% of HD patients using warfarin
and was associated with high mortality rate
and poor outcomes [35-38].

Our study revealed no significant differences in
the risks of haemorrhagic stroke and gastroin-
testinal bleeding between the treatment groups
(aspirin, warfarin, and aspirin combined with
warfarin) and the non-treatment group. How-
ever, previous studies examining the risk of
bleeding complications associated with warfa-
rin use in HD patients with AF have yielded
inconclusive results [11, 19]. For example, a
cohort study from Canada involving 1,626 dial-
ysis patients with AF showed that warfarin
users had a 44% higher bleeding risk (95% ClI:
1.13-1.85) than nonusers did [11]. Another
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study from the Danish cohort examining 901
patients with AF on renal replacement therapy
revealed that warfarin and aspirin combined
with warfarin groups had no increased bleed-
ing risk (HR: 1.27, P=0.15; HR: 1.71, P = 0.06)
compared with a non-treatment group [19].
However, in the same study, the aspirin group
had a significantly higher bleeding risk than
that of the non-treatment group (HR: 1.63, P =
0.003). The differences in bleeding complica-
tions among these studies are unclear, possibly
because of differences in race. Our study exam-
ined a mainly Chinese population, and previous
studies have revealed that warfarin is frequent-
ly underused in the Asian population [27, 29].

No prior studies have investigated the cardio-
vascular outcomes of antithrombotic therapy in
HD patients with AF and high thromboembolic
risk. Our results revealed no significant dif-
ferences in cardiovascular outcomes, such as
congestive heart disease, acute coronary syn-
drome, and peripheral arterial occlusive dis-
ease, among the treatment and non-treatment
groups in HD patients with AF and high throm-
boembolic risk.

The results of our study were strengthened by
using catastrophic illness data provided by the
NHIRD, which is one of the world’s most reliable
databases and has been widely used in many
previous studies [12, 13, 39, 40]. However,
some limitations exist in this study. First, the
NHIRD does not provide information on vari-
ables such as body mass index, smoking or
alcohol consumption, dialysis adequacy, and
biochemical examination results. Consequently,
the HAS-BLED bleeding risk, as recommended
by the European Society of Cardiology guide-
line, could not be calculated because ofthe
lack of data on liver function and the interna-
tional normalized ratio [31]. Second, we can
provide only observational results from the
population in the NHIRD.

In conclusion, the mortality rate was not signifi-
cantly different between the treatment groups
(aspirin, warfarin, and aspirin combined with
warfarin) and non-treatment group in HD pa-
tients with AF and high thromboembolic risk;
however, the aspirin combined with warfarin
group had a higher mortality rate than that of
the aspirin group. In addition, the incidence of
ischemic stroke was much higher in the aspirin
and the aspirin combined with warfarin groups
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than that in the non-treatment group. Therefore,
usage of aspirin and warfarin in HD patients
with AF and high thromboembolic risk should
be cautiously evaluated.
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