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Abstract
Introduction: Anticoagulation is commonly used for stroke 
prevention among patients with atrial fibrillation (AF); how-
ever, end-stage renal disease (ESRD) patients on hemodialy-
sis are at higher risk of bleeding and stroke, even without 
anticoagulation. It is unclear if patients should be continued 
on anticoagulation at the time of transition to ESRD. In this 
study, we validated risk scores for stroke and bleeding in this 
population and assessed risk of stroke and bleeding among 
warfarin users compared to nonusers. Methods: We utilized 
a cohort of 28,620 pre-dialysis US veterans transitioning to 
hemodialysis between October 2007 and March 2015. Inci-
dent rates for the risks of stroke and bleeding were ascer-
tained based upon CHA2DS2-VASc or HAS-BLED scores, re-
spectively. A propensity score-based competing risk analysis 
was used to assess risk of stroke and bleeding. Findings: The 
mean age of our cohort was 77 ± 9 years, and the median 
CHA2DS2-VASc and HAS-BLED scores were 7 (5, 8) and 3 (3, 
4), respectively. Increasing CHA2DS2-VASc and HAS-BLED 

scores were predictive of increasing stroke and bleeding 
rates, respectively. However, warfarin use did not appear to 
affect the risk of stroke and bleeding (p-interaction = 0.84 for 
stroke and 0.24 for bleeding). Warfarin use was associated 
with a higher risk of stroke (adjusted SHR 1.44, 95% CI: 1.23–
1.69) and a higher risk of bleeding (adjusted SHR 1.38, 95% 
CI: 1.25–1.52) when accounting for the competing risk of 
death. Discussion: There was no difference in incidence 
rates of stroke or bleeding among warfarin users versus non-
users. Warfarin was associated with a higher risk of stroke 
and bleeding after considering mortality risk.

© 2022 S. Karger AG, Basel

Introduction

Atrial fibrillation (AF) is associated with a high risk of 
stroke, and among dialysis patients, the risk of stroke is 
even higher [1]. The mainstay of stroke prevention for AF 
has traditionally been the use of anticoagulation with 
warfarin and more recently with direct oral anticoagu-
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lants [2]. The clinical decision to initiate anticoagulation 
to prevent future stroke is typically weighed against the 
risk of bleeding, which is also more common among di-
alysis patients. Several risk scores have been developed to 
assist with determining this balance [3]. The most widely 
used scores, the CHA2DS2-VASc for stroke risk and HAS-
BLED for bleeding risk, have provided clinicians with a 
tool to weigh these competing risks, but neither has been 
adequately validated among dialysis patients [4, 5]. This 
decreases the reliability of these scores in this group of 
high-risk patients and may result in unnecessary or even 
harmful treatment with anticoagulation [6].

Furthermore, little is known about the risk of stroke 
and bleeding for patients who transition from nondialysis 
to dialysis. It is unclear how many of these patients con-
tinue prescriptions for anticoagulation and if these peri-
transition patients have similar stroke and bleeding risk 
compared to those who have been on dialysis for several 
years or have similar risk to those who have chronic kid-
ney disease not on dialysis. Several recent studies have 
suggested that treating AF patients on dialysis with anti-
coagulation may in fact be associated with an increased 
risk of bleeding without a concomitant decrease in risk of 
stroke [1, 7, 8]. The debate on whether to anticoagulate 
dialysis patients with AF for primary stroke prophylaxis 
was also highlighted recently [9, 10].

In this study, we seek to determine the prevalence of 
warfarin use among those with AF both before and after 
transition to dialysis (i.e., dialysis initiation) and the 
prognostic ability of two widely used risk scores for as-
sessing stroke and bleeding risk among AF patients, the 
CHA2DS2-VASc and HAS-BLED scores, respectively. 
We go on further to compare the risks of stroke and 
bleeding for patients transitioning to dialysis to deter-
mine if patients are likely to benefit from anticoagulation 
with warfarin.

Methods

Study Population and Data Source
We retrospectively examined data from the US Renal Data Sys-

tem (USRDS) Transition of Care in Chronic Kidney Disease 
(TCCKD) study [11–14], consisting of 102,477 adult US veterans 
who transitioned to hemodialysis between October 1, 2007, and 
March 31, 2015. The US Department of Veterans Affairs (VA) in-
patient and outpatient records were examined using the Interna-
tional Classification of Diseases, Ninth Revision (ICD-9) codes for 
any AF event that occurred anytime during the study period. After 
excluding patients on direct oral anticoagulants anytime during 
the study period, our final cohort comprised 28,620 patients (on-
line suppl. Fig. 1; see www.karger.com/doi/10.1159/000521494 for 

all online suppl. material). These pre-dialysis AF patients were ex-
amined for a warfarin prescription within the 6 months prior to 
the date of dialysis initiation through VA pharmacy data and the 
Centers for Medicare and Medicaid Services (CMS) Medicare Part 
D (prescription) data sources.

The pre-dialysis AF patients were then subdivided into four 
total groups based upon exposure to warfarin both before and after 
dialysis initiation (defined as those who had a prescription for war-
farin within 90 days after the date of dialysis initiation, including 
at least a 5-day supply of warfarin and less than 90 days between 
refills). The study was reviewed by the Tibor Rubin and Memphis 
Veterans Affairs Medical Centers’ Institutional Review Boards 
(IRB) and deemed exempt from the written consent requirement.

Demographic and Clinical Data
Baseline characteristics and demographics were obtained from 

a combination of three national data sources as follows: dialysis 
information was from USRDS and outcome and comorbid infor-
mation was extracted from VA and Centers for Medicare and 
Medicaid (CMS) databases using ICD-9 and Current Procedural 
Terminology (CPT) codes.

Statistical Analyses
Atrial Fibrillation prior to and after Dialysis Transition
We first compared baseline characteristics of the four warfarin 

exposure groups. The groups were compared using ANOVA, 
Kruskal-Wallis test, or a χ2 test as appropriate for data type and 
distribution.

Validation of Risk Scores
We then proceeded to ascertain the incidence rate of stroke and 

bleeding risk based upon calculated risk scores (CHA2DS2-VASc 
and HAS-BLED) for patients with AF at the time of dialysis initia-
tion stratified by the four warfarin groups. A CHA2DS2-VASc 
score was ascertained using age, gender, and the presence of the 
following comorbid conditions: stroke, myocardial infarction, hy-
pertension, ischemic heart disease, congestive heart failure, diabe-
tes, and cerebrovascular disease. A modified HAS-BLED score was 
created using the presence of the following comorbid conditions: 
hypertension, renal or liver failure, ischemic stroke, bleeding ten-
dency, coagulopathy, and drug or alcohol use. The labile interna-
tional normalized ratio (INR) criteria were not used due to un-
availability of INR values. Comorbidities used to calculate the risk 
scores were ascertained at the point of dialysis transition.

Relevant outcomes of ischemic stroke and bleeding events were 
ascertained by ICD-9 codes (online suppl. Table 1) that occurred 
after transition to dialysis. Follow-up time was calculated from the 
date of transition to dialysis until the first ischemic stroke or bleed-
ing event, death, loss to follow-up, or the end of the study period 
(September 1, 2015), whichever occurred first. Data on mortality 
and outcomes were extracted from USRDS, VA, and CMS data-
bases.

Stroke and Bleeding Risk – Propensity Score Analysis
To take into consideration the possibility of bias by indication, 

we proceeded to perform a propensity score (PS) analysis compar-
ing a 1:1 matched cohort of warfarin versus nonwarfarin users af-
ter dialysis initiation. The post-dialysis transition warfarin-ex-
posed groups were combined to define our warfarin user group 
while those patients who were not on warfarin after dialysis transi-
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tion were combined to define our nonwarfarin user group (Fig. 1). 
Variables used in the PS included age, gender, race, and comor-
bidities, as well as CHA2DS2-VASc and HAS-BLED scores, to 
match users of warfarin to nonusers after dialysis transition. Char-
acteristics of patients in the PS matched cohort were compared 
with standardized mean differences, where a value 0.2 or greater is 
considered significant. We utilized a Cox model to ascertain the 
association between warfarin use after dialysis and both bleeding 
risk and stroke risk. Proportionality assumptions were checked in 
all models using Kaplan-Meier survival curves.

As a sensitivity analysis, we then proceeded to use a competing 
risk proportional hazards model (Fine-Gray) to consider the risk 
of death to ascertain both stroke and bleeding subdistribution haz-
ard ratios (SHR) for users of warfarin versus nonwarfarin users 
after dialysis initiation. All analyses were performed with SAS, ver-
sion 9.4 (SAS Institute Inc., Cary, NC, USA).

Results

Prevalence of Warfarin Use before and after Dialysis 
Transition
Of 28,620 patients who had AF prior to dialysis transi-

tion, 5,448 (19%) were treated with warfarin within the 6 
months prior to transition while 23,172 (81%) were not 
treated with anticoagulation (Fig. 1). After dialysis initia-
tion, 1,990 (37%) individuals who were on warfarin prior 
to transition discontinued warfarin after dialysis transi-
tion while 3,458 (64%) continued warfarin after dialysis 
transition.

Demographics and Comorbidities
The baseline characteristics at the time of dialysis tran-

sition are shown in Table 1. Those with a warfarin pre-
scription before transition only had the highest propor-
tion of IHD and congestive heart failure (90% and 93%, 
respectively), and those with a warfarin prescription after 
transition had the highest proportion of diabetics (78%) 
(Table 1).

Stroke Rates by CHA2DS2-VASc Score by Warfarin 
Group
Across all four warfarin status groups, an overall 

trend was seen for an increasing risk of stroke with in-
creasing CHA2DS2-VASc scores. An interaction test 
showed that the effect of CHA2DS2-VASc scores on the 
risk of stroke did not significantly differ across warfarin 
status groups (P for interaction = 0.84) (Fig. 2 and on-
line suppl. Table 2).

Bleeding Rates by HAS-BLED Score by Warfarin 
Group
An overall trend was seen for an increasing risk of 

bleeding with increasing HAS-BLED scores. An interac-
tion test showed that the effect of HAS-BLED scores on 
the risk of bleeding did not significantly differ across war-
farin status groups (P for interaction = 0.24) (Fig. 3 and 
online suppl. Table 3).

28,620 Pre-exis�ng AF pa�ents
transi�oning to ESRD between

01 Oct 2007 to 01 Sep 2015

5,448 (19.0%)
On warfarin

Pre-transi�on

23,172 (81.0%)
Not on warfarin
Pre-transi�on

3,458 (63.5%)
Warfarin con�nued

a�er transi�on

1,990 (36.5%)
Warfarin stopped a�er

transi�on

20,670 (89.2%)
Never on warfarin

2,502 (10.8%)
Started warfarin
a�er transi�on

22,660
No Warfarin A�er Transi�on

5,960
Warfarin A�er Transi�on

Fig. 1. Flowchart of warfarin use during the HD transition period among the 28,620 patients diagnosed with AF prior to HD transition.
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Table 1. Clinical characteristics of the cohort

Variables Total cohort 
(N = 28,620)

No warfarin 
(N = 20,670)

Warfarin before 
transition only
(N = 1,990)

Warfarin after 
transition only 
(N = 2,502)

Warfarin both before 
and after transition 
(N = 3,458)

p value

Age, mean±SD, years 77±9 78±9 77±9 74±9 75±9 <0.0001
Female, n (%) 1,238 (4) 927 (5) 68 (3) 109 (4) 134 (4) 0.0740
Race, n (%)

White 24,180 (84) 17,543 (85) 1,734 (87) 1,989 (80) 2,914 (84) <0.0001
African American 3,744 (13) 2,612 (13) 226 (11) 444 (18) 462 (13) <0.0001
Hispanic 962 (3) 690 (3) 44 (2) 89 (4) 139 (4) 0.0045
Others 695 (2) 514 (2) 30 (2) 69 (3) 82 (2) 0.0349

Comorbidities, n (%)
Cerebrovascular disease 18,194 (64) 13,742 (66) 1,193 (60) 1,335 (53) 1,924 (56) <0.0001
Myocardial infraction 14,802 (52) 11,074 (54) 1,045 (53) 1,137 (45) 1,546 (45) <0.0001
Peripheral vascular disease 20,661 (72) 15,450 (75) 1,339 (67) 1,624 (65) 2,248 (65) <0.0001
Ischemic heart disease 25,334 (89) 18,467 (89) 1,799 (90) 2,092 (84) 2,976 (86) <0.0001
Hypertension 28,386 (99) 20,503 (99) 1,971 (99) 2,486 (99) 3,426 (99) 0.5808
Congestive heart failure 25,351 (89) 18,339 (89) 1,841 (93) 2,110 (84) 3,061 (89) <0.0001
Diabetes 22,499 (79) 16,357 (79) 1,494 (75) 1,943 (78) 2,705 (78) 0.0002
Liver disease 7,075 (25) 5,458 (26) 480 (24) 482 (19) 655 (19) <0.0001
Cancer 12,295 (43) 9,412 (46) 779 (39) 889 (36) 1,215 (35) <0.0001
Bleeding tendency 10,810 (38) 7,932 (38) 791 (40) 822 (33) 1,265 (37) <0.0001
Coagulopathy 5,749 (20) 3,756 (18) 628 (32) 422 (17) 943 (27) <0.0001
Drug use 239 (1) 166 (1) 10 (1) 25 (1) 38 (1) 0.0845
Alcohol use 1,274 (4) 916 (4) 91 (5) 136 (5) 131 (4) 0.0249

CHA2DS2-VASc score, median (IQR) 7 (5, 8) 7 (6, 8) 7 (5, 8) 6 (5,7) 6 (5, 7) <0.0001
HAS-BLED score, median (IQR) 3 (3, 4) 3 (3, 4) 4 (3, 4) 3 (2, 4) 3 (3, 4) <0.0001

Demographics and comorbidities for 28,620 TCCKD patients with stratification by warfarin prescription status before and after dialysis 
initiation (transition).
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Propensity Score Analysis and Competing Risks 
Proportional Hazards Regression for Stroke and 
Bleeding Risk
For the PS analysis, the group of 3,458 patients who 

took warfarin both before and after transition was com-

bined with the 2,502 who took warfarin after transition 
only to form a group consisting of 5,960 patients to serve 
as the exposure group when examining warfarin use after 
the HD transition period. The control group consisted of 
22,660 patients from combining the 1,990 who took war-

HAS-BLED Score
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Fig. 3. From the 28,620 pre-HD AF pa-
tients, incidence rates of bleeding events 
with stratification by warfarin prescription 
status before and after dialysis initiation 
(transition) by the HAS-BLED score.

Variable No warfarin after 
transition 
(n = 5,960)

Warfarin after 
transition 
(n = 5,960)

Standardized 
difference

Age, mean±SD, years 74±9 74±9 −0.01
Female, n (%) 213 (4) 243 (4) 0.03
Race, n (%)

White 4,956 (83) 4,903 (82) −0.02
African American 877 (15) 906 (15) 0.01
Hispanic 181 (3) 228 (4) 0.04
Others 127 (2) 151 (3) 0.03

Comorbidities, n (%)
Cerebrovascular disease 3,235 (54) 3,259 (55) 0.0081
Myocardial infraction 2,747 (46) 2,683 (45) −0.0216
Peripheral vascular disease 3,918 (66) 3,872 (65) −0.0162
Ischemic heart disease 5,126 (86) 5,068 (85) −0.0277
Hypertension 5,930 (99) 5,911 (99) −0.0398
Congestive heart failure 5,247 (88) 5,171 (87) −0.0385
Diabetes 4,696 (79) 4,648 (78) −0.0196
Liver disease 1,133 (19) 1,137 (19) 0.0017
Cancer 2,095 (35) 2,104 (35) 0.0032

CHA2DS2-VASc score, median (IQR) 6 (5, 7) 6 (5, 7) 0.01
HAS-BLED score, median (IQR) 3 (3, 4) 3 (3, 4) 0.01

Clinical characteristics of 5,960 patients on warfarin versus 5,960 patients not on warfarin 
after dialysis transition.

Table 2. Propensity score-matched cohort 
(1:1) characteristics
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farin before transition only with the 20,670 who did not 
take warfarin either before or after transition.

The characteristics of the PS-matched cohort can be 
found in Table 2. The crude stroke rate was similar in pa-
tients with warfarin use after transition with a total of 388 
(7%) stroke events and a rate of 3.10 per 100 patient-years 
(95% CI: 2.79–3.41) compared to those with no warfarin 
use after transition (259 events) and a stroke rate of 2.99 
per 100 patient-years (95% CI: 2.63–3.35) (Fig. 4a). The 
crude bleeding rate was also similar in patients with war-
farin use after transition with a total of 973 (16%) bleed-
ing events and a rate of 8.27 per 100 patient-years (95% 
CI: 7.76–8.80) compared to those with no warfarin use 
after transition (684 events) and a bleeding rate of 8.31 
per 100 patient-years (95% CI: 7.69–8.94) (Fig. 4b). Cox 
proportional hazards regression models in the PS-
matched cohort showed no significant difference in risk 
of bleeding between those taking warfarin after transition 
compared to those not taking warfarin (HR 1.03, 95% CI: 
0.93–1.14, p = 0.57). Those taking and not taking warfarin 
after transition also had similar risks of stroke (HR 1.04, 
95% CI: 0.89–1.21, p = 0.66). The risk of all-cause mortal-
ity was 34% lower for those who took warfarin after tran-
sition (HR 0.66, 95% CI: 0.64–0.69, p < 0.01) compared to 
those who were not taking warfarin.

Given the lower risk of death among warfarin users 
and the possibility of overestimating events with tradi-
tional time-to-event analysis, we used competing risks 

analyses (Fine-Gray) to consider the effect of mortality. 
In this analysis, warfarin users showed a 44% higher risk 
of stroke compared to nonusers after transition (SHR 
1.44, 95% CI: 1.23–1.69, p < 0.01). When assessing bleed-
ing risks, we found that warfarin users after transition had 
a 38% higher risk of bleeding compared to nonusers after 
transition (SHR 1.38, 95% CI: 1.25–1.52, p < 0.01).

Discussion

In this study of US veterans, we found that approxi-
mately 29% of CKD stage 5 veterans who transitioned to 
hemodialysis had pre-existing AF. Of these, 19.0% were 
treated with warfarin within the 6 months prior to transi-
tion, and the majority (63.5%) of these patients continued 
warfarin through dialysis. We also found that while high-
er CHA2DS2-VASc scores predicted higher risk of stroke, 
treatment with warfarin did not appear to have an effect 
at lowering stroke risk. Bleeding risk patterns were simi-
lar in that while higher HAS-BLED scores did predict 
higher bleeding risk, warfarin use was also not associated 
with a higher bleeding risk compared to nonwarfarin us-
ers. To mitigate issues due to confounding by indication 
as well as death as a competing risk, our PS competing risk 
analyses showed that warfarin users in fact had a 44% 
higher risk of stroke compared to nonusers and a 38% 
higher risk of bleeding compared to nonusers.
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Interestingly, 81.0% of patients with pre-existing AF 
prior to dialysis initiation were not on warfarin or any 
other anticoagulation prior to dialysis transition. Most of 
these patients had CHA2DS2-VASc scores above 2 (for fe-
male) and 3 (for male) under which the latest guidelines 
would recommend full anticoagulation [2]. While some 
comorbidities did show a significant trend between our 
four groups, there were no clear differences between those 
who were taking warfarin before dialysis transition and 
those who were not taking warfarin before dialysis transi-
tion. It is unclear if this was the result of a patient and pro-
vider discussion or a conscious decision to not initiate an-
ticoagulation due to other factors. With regard to warfarin 
use after dialysis transition where guidelines are no longer 
as clear, we found that only 20.8% of patients with AF were 
on anticoagulation. Again, comparison of the groups who 
took warfarin after dialysis transition did not show any 
clear differences. These results are similar to a recent study 
showing that prevalence of warfarin use was approximate-
ly 22.0% in the ESKD population [15].

In the validation of the CHA2DS2-VASc score, our re-
sults suggested a lower risk of stroke compared to a study 
also attempting to validate the CHA2DS2-VASc score in 
a cohort of Taiwanese hemodialysis patients. Chao and 
colleagues [16] found that a CHA2DS2-VASc score of 0 
was associated with an ischemic stroke incidence of 2.1 
per 100 pt-years while the highest score of 9 was associ-
ated with an incidence rate of 13.1 per 100 pt-years (com-
pared to our lowest stroke risk of 0.63 per 100 pt-years 
and highest stroke risk of 5.58 per 100 pt-years). Our av-
erage age was slightly higher at 77 years, we had a higher 
proportion of male patients, and we had a higher propor-
tion of comorbid conditions in our cohort (specifically 
higher prevalence of heart disease, vascular disease, and 
diabetes) that may have resulted in differences in stroke 
risk. Our study continues to show that higher CHA2DS2-
VASc scores are associated with a higher risk of ischemic 
stroke, but our interaction analysis suggests that the 
stroke risk is not significantly different between our four 
groups. Similarly, we also show that increasing HAS-
BLED scores are also associated with higher risk of major 
bleeding, but again, our interaction analysis suggests that 
the bleeding risk is also not significantly different be-
tween our four groups.

When using our PS analysis to assess risk of stroke and 
bleeding among those taking and not taking warfarin after 
dialysis transition, the results of this study add to a recent-
ly published study using the same cohort showing that 
warfarin use was associated with higher risk of stroke (HR 
1.23, 95% CI: 1.16–1.30) and bleeding events (HR 1.36, 

95% CI: 1.29–1.44), but a lower risk of death (HR 0.94, 95% 
CI: 0.90–0.97) [14]. While the study sought to also assess 
the safety and efficacy of warfarin, it did not include prev-
alent AF patients, and our risk analysis varied by cohort 
entry date (time of warfarin initiation vs. time of dialysis 
transition for our study). In addition, given the lower risk 
of death among warfarin users, the study may have been 
prone to bias by indication. In this study, we improved the 
risk estimates of stroke and bleeding risk by utilizing a 
competing risk analysis in a PS which showed that warfarin 
use was actually associated with an increase in both stroke 
and bleeding risk by 44% and 38%, respectively.

Previous studies have been inconclusive as to whether 
warfarin is beneficial in reducing stroke risk in dialysis 
patients, but studies from late-stage CKD appear to sup-
port the use of warfarin to reduce stroke [9, 17]. Whether 
or not patients at the point of dialysis transition have risks 
similar to established dialysis patients or late-stage CKD 
patients was unclear, and our study suggests that these pa-
tients have risks like their established dialysis peers in that 
the risk of stroke is not significantly improved with the use 
of warfarin for anticoagulation. Furthermore, while previ-
ous studies have potentially suggested no differences in 
stroke risk with use of warfarin [15, 17], our PS competing 
risk analysis suggests that warfarin users may have a high-
er risk of stroke compared to nonwarfarin users.

With regard to bleeding risks, it also appears that pa-
tients at the point of dialysis transition have risks more 
like established hemodialysis patients compared to late-
stage CKD patients. While one meta-analysis of dialysis 
patients did not show an increased risk of major bleeding 
(HR 1.20, 95% CI: 0.99–1.47) [15], another meta-analysis 
of a similar cohort showed that warfarin was associated 
with an increased risk of major bleeding (HR 1.30, 95% 
CI: 1.08–1.56) [17]. Our competing risk PS analyses tak-
ing death into consideration did show that warfarin users 
have a higher risk of bleeding events compared to nonus-
ers which is in line with the latter meta-analysis.

While our large patient population strengthens our 
study, we do acknowledge some limitations. There are 
many unmeasured confounders in the association be-
tween warfarin use and outcomes including potential 
confounding by indication. We attempted to address 
these issues using a PS competing risk analysis to mitigate 
confounding by indication bias as well as any potential 
biases that death may have had on outcomes. In addition, 
the use of ICD-9 codes may not accurately capture diag-
noses or outcomes, though our prevalence of AF among 
dialysis patients is in line with previously reported studies 
suggesting our capture method is reasonable. We also ac-
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knowledge the lack of information to calculate the full 
HAS-BLED score, but our modified HAS-BLED score re-
mains a robust assessment of bleeding risk in our dialysis 
patients and can help inform future bleeding risk of pa-
tients on and off warfarin. Further studies should be done 
to assess stroke and bleeding risks among late-stage CKD 
patients, especially if it is unclear why many of these pa-
tients were not on anticoagulation prior to dialysis transi-
tion despite having a guideline-based indication.

In conclusion, our study provides evidence that warfa-
rin users do not appear to be associated with a lower risk 
of stroke nor a higher risk of bleeding compared to those 
not taking warfarin. Furthermore, warfarin appears to be 
associated with a significantly higher bleeding and stroke 
risk compared to nonusers in our PS competing risk anal-
ysis suggesting that warfarin use should be re-evaluated 
at the time of dialysis transition. As there is a higher pos-
sibility of stroke and bleeding outcomes among warfarin 
users compared to nonusers, we recommend that warfa-
rin not be used for primary stroke prophylaxis among 
hemodialysis patients with AF. However, newer antico-
agulation agents are now available with evidence suggest-
ing that these medications may be a safer alternative com-
pared to warfarin [18, 19]. Further studies are needed to 
determine if these pre-existing AF patients transitioned 
to dialysis can benefit from starting these newer agents.
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