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ORIGINAL RESEARCH

Anticoagulation for Patients With 
Concomitant Atrial Fibrillation and End- Stage 
Renal Disease: A Systematic Review and 
Network Meta- Analysis
Ting- Wei Kao , MD; Zheng- Wei Chen , MD; Yen- Hung Lin , MD, PhD

BACKGROUND: Concomitant atrial fibrillation and end- stage renal disease is common and associated with an unfavorable 
prognosis. Although oral anticoagulants have been well established to prevent thromboembolism, the applicability in patients 
under long- term dialysis remains debatable. The study aimed to determine the efficacy and safety of anticoagulation in the 
dialysis- dependent population.

METHODS AND RESULTS: An updated network meta- analysis based on MEDLINE, EMBASE, and the Cochrane Library 
was performed. Studies published up to December 2022 were included. Direct oral anticoagulants (DOACs, dabigatran, 
rivaroxaban, apixaban 2.5/5 mg twice daily), vitamin K antagonists (VKAs), and no anticoagulation were compared on safety 
and efficacy outcomes. The outcomes of interest were major bleeding, thromboembolism, and all- cause death. A total of 42 
studies, including 3 randomized controlled trials, with 185 864 subjects were pooled. VKAs were associated with a significantly 
higher risk of major bleeding than either no anticoagulation (hazard ratio [HR], 1.47; 95% CI, 1.34–1.61) or DOACs (DOACs 
versus VKAs; HR, 0.74 [95% CI, 0.64–0.84]). For the prevention of thromboembolism, the efficacies of VKAs, DOACs, and no 
anticoagulation were equivalent. Nevertheless, dabigatran and rivaroxaban were associated with fewer embolic events. There 
were no differences in all- cause death with the administration of VKAs, DOACs, or no anticoagulation.

CONCLUSIONS: For dialysis- dependent populations, dabigatran and rivaroxaban were associated with better efficacy, while 
dabigatran and apixaban demonstrated better safety. No anticoagulation was a noninferior alterative, and VKAs were 
associated with the worst outcomes.
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Atrial fibrillation (AF) is a common comorbidity in 
patients with end- stage renal disease, with a re-
ported prevalence of around 10%.1 Shared risk 

factors for AF and chronic kidney disease (CKD) con-
stitute a vicious cycle, and both can lead to a prothrom-
botic state.2 Nevertheless, patients with coexisting AF 
and end- stage renal disease are associated with a 
remarkably elevated risk of major bleeding. Although 

anticoagulation has been well established to improve 
the prognosis of individuals with AF, randomized con-
trolled trials have predominantly excluded those under 
maintenance dialysis. Observational studies have also 
reported contradictory results regarding the adminis-
tration of vitamin K antagonists (VKAs), direct oral an-
ticoagulants (DOACs), and no anticoagulation. Current 
evidence is thus inadequate to solidly endorse any 
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anticoagulants or whether to administer anticoagulants 
in this population.

VKAs have traditionally been used to prevent sys-
temic embolism in patients with AF, but few studies 
have focused on patients undergoing dialysis. Such 
patients have an elevated risk of thromboembolism; 
however, a meta- analysis found that VKAs were as-
sociated with an insignificant protective effect on em-
bolism, potentially due to limited longevity in patients 
with AF and CKD.3 In addition, VKAs also contribute to 
an increased risk of bleeding. Unstable renal function, 
drug–drug interactions, and dietary factors all affect 
the prothrombin time when patients are undergoing di-
alysis. Evidence supporting DOACs in patients on renal 
replacement therapy is also scarce. Only apixaban has 

been approved for such patients in limited regions on 
the basis of a small- sized pharmacokinetic study in-
volving 8 patients.4 Furthermore, it is challenging to es-
timate the bleeding risk in patients undergoing dialysis. 
An observational study suggested that the HAS- BLED 
score was useful only to predict bleeding rate at the 
catheter puncture site, and clinical parameters of the 
score, except for renal function impairment, failed to 
stratify the risk of systemic embolism.5

The aim of this network meta- analysis was therefore 
to elucidate the safety and efficacy of anticoagulants in 
patients with AF and end- stage renal disease undergo-
ing dialysis. Different types of DOACs and 2 dosages 
of apixaban were compared with VKAs as well as no 
anticoagulation.

METHODS
The data that support the findings of this study are 
available from the corresponding author upon reason-
able request.

The protocol of this study has been registered in 
the International Prospective Register of Systematic 
Reviews (No. CRD42022380239). The analysis was 
performed in accordance with the Preferred Reporting 
Items for Systematic Reviews and Meta- Analysis 
Extension Statement for Reporting of Systematic 
Reviews Incorporating Network Meta- Analyses guide-
lines. Requirements for institutional review board ap-
proval were waived because the data set used in the 
present study had been previously published.

Data Sources, Search Strategies, and 
Outcomes
The network meta- analysis was based on the following 
inclusion criteria: (1) study group including individuals 
with both AF and end- stage renal disease undergoing 
dialysis; and (2) reported data of all- cause death or 
thromboembolism or major bleeding. Ischemic and 
hemorrhagic stroke were applied as thromboembolic 
and major bleeding events, respectively, if the 
information was otherwise unavailable in the study. 
MEDLINE, EMBASE, and the Cochrane Library 
were searched from inceptions to December 2022. 
The search keywords were “oral anticoagulant”, 
“warfarin”, “vitamin K antagonist”, “factor Xa inhibitor”, 
“rivaroxaban”, “edoxaban”, “apixaban”, “dabigatran”, 
“dialysis”, and “atrial fibrillation” as well as related 
keywords (Table S1). Outcomes of interest in the study 
were set as all- cause death, thromboembolism, and 
major bleeding events. No language restriction was 
imposed. The target population was set as adult 
only. Only published manuscripts were considered, 
whereas gray literature such as conference abstracts 
were not included. Two investigators (T.W.K. and 

CLINICAL PERSPECTIVE

What Is New?
• Dabigatran and rivaroxaban exhibited superior 

efficacy in preventing thromboembolism, while 
dabigatran and apixaban were associated with 
lower risk of bleeding.

• Opting for no anticoagulation also emerged as a 
valid noninferior choice.

• The use of vitamin K antagonists was consist-
ently linked to the most unfavorable outcomes.

What Are the Clinical Implications?
• The strategy of anticoagulation should be 

individualized for patients undergoing dialysis.
• Future randomized trials are warranted to inves-

tigate the efficacy and safety of anticoagulation 
in the setting of advanced renal insufficiency.

Nonstandard Abbreviations and Acronyms

ARISTOTLE Apixaban for Reduction in 
Stroke and Other 
Thromboembolic Events in 
Atrial Fibrillation

AXADIA- AFNET 8 Compare Apixaban and 
Vitamin K Antagonists in 
Patients With Atrial 
Fibrillation and End- Stage 
Kidney Disease

DOAC direct oral anticoagulant
RENAL- AF Renal Hemodialysis 

Patients Allocated 
Apixaban Versus Warfarin 
in Atrial Fibrillation

VKA vitamin K antagonist
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Z.W.C.) independently reviewed the titles and abstracts 
to determine eligibility of the manuscripts for inclusion. 
Confidence in Network Meta- Analysis was used to 
assess the quality of the included studies. Disputes 
on the selected studies at any stage were resolved by 
consensus from the author panel.

Data Extraction
Demographic and clinical parameters of the included 
studies were summarized (if available), including age, 
sex, CHA₂DS₂- VASc score, HAS- BLED score, prior 
stroke, prior bleeding, study type (ie, cohort and 
randomized trial), dialysis modality, DOAC type and 
dosing, concurrent use of antiplatelets, follow- up 
duration, and study period. In terms of effect sizes, 
adjusted risk estimates in conjunction with the cor-
responding 95% CI were extracted, including hazard 
ratio (HR), subdistribution HR, odds ratio, and the 
like. When several models with different numbers of 
covariate adjustments were performed, the most ad-
justed risk estimates in the multivariable model (eg, 
logistic regression Fine and Gray model, and Cox 
proportional hazard model) were chosen. The num-
bers of patients and outcomes were extracted when 
the risk estimates were not available in the study. The 
relative risk was calculated on the basis of data from 
the tables in the studies with unavailable adjusted risk 
estimates.

Categorization of Anticoagulants
First, the efficacy and safety of DOACs, VKAs, and 
no anticoagulation were compared. Second, DOACs 
were subgrouped into rivaroxaban, dabigatran, and 
apixaban to investigate their respective effect. Third, 
apixaban was stratified on the basis of 2 different dos-
ages (2.5 and 5 mg twice daily).

Statistical Analysis
This frequentist- approach network meta- analysis was 
performed with R version 4.3.0 (R Project for Statistical 
Computing, Vienna, Austria) and the package “net-
meta” version 2.8- 2. In studies featuring multiarm 
groups (ie, 3 groups), each contributed 3 pairwise 
comparisons. However, only 2 of these pairwise com-
parisons (eg, rivaroxaban versus VKA and apixaban 
versus VKA) were presented, leaving the estimate of 
the third pairwise comparison (eg, rivaroxaban versus 
apixaban) dependent on the other 2. To address this, 
and appropriately adjust for correlations in risk esti-
mates arising from studies with multiple arms, the cor-
rect standard errors were approximated by assuming 
they were proportional to the reciprocal of the square 
root of the patient number (1/sqrt(n)).6 Network plots 
were generated to depict network geometry, and the 
width of connecting bars indicated the abundance 
of studies compared. Concerning the potential sub-
stantial heterogeneity among the included studies, a 

Figure 1. Literature search.
Preferred Reporting Items for Systematic Reviews and Meta- Analysis flow diagram illustrates the process 
for study inclusion. ESRD indicates end- stage renal disease.
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random- effects model was applied. The variance of 
the combined effect sizes was characterized using 
the τ statistic, which signifies the SD of the true effect 
sizes. A 2- sided P value <0.05 was considered to be 
statistically significant.

Quality of Evidence and Risk of Bias
Confidence in Network Meta- Analysis was used to as-
sess the quality of evidence for outcomes including the 
following 6 domains: within- study bias, reporting bias, 
indirectness, imprecision, heterogeneity, and incoher-
ence.7 Revised Cochrane Risk of Bias tool and Risk of 
Bias in Nonrandomized Studies of Interventions were 
used to evaluate the risk of bias for randomized con-
trolled trials and cohort studies, respectively. Full- text 
screening for eligibility assessment and the risk- of- bias 
assessment were conducted independently.

RESULTS
Search Results
The initial search identified a total of 1302 studies, of 
which 816 were removed due to duplication. Among 
the preliminarily screened articles, 437 were excluded 
due to irrelevant titles or abstracts. Full texts of the 
remaining manuscripts were reviewed, and 7 articles 
were removed due to contradicting inclusion criteria. 
Eventually, 42 articles were selected for network 

meta- analysis (Figure  1).5,8–48 Of them, 8 studies 
consisted of 3 treatment groups.17,30,32,33,38,40,43,47 Risk 
of bias was evaluated (Table S2).

Study and Cohort Characteristics
A total of 185 864 subjects were analyzed from the 
42 included studies. After excluding 1728 participants 
from 1 study reported with ratio only, 184 136 indi-
viduals from 41 studies were specified with coagula-
tion strategies. Among these patients, 8861 (4.81%) 
patients received DOACs, 70 047 (38.04%) patients 
received VKAs, and 105 228 (57.15%) patients were 
not anticoagulated. Apixaban, rivaroxaban, and dabi-
gatran were used as the DOACs in 8, 2, and 1 study, 
respectively, whereas 1 study did not specify the type 
of DOAC. Three studies were randomized controlled 
trials,39,44,45 and the others were observational stud-
ies. The modality of renal replacement therapy was 
predominantly hemodialysis. Concomitant antiplatelet 
therapy was common. Detailed demographic and clini-
cal parameters are summarized in Table 1.

VKAs, DOACs, and No Anticoagulation
The outcomes were assessed among patients who re-
ceived VKAs, DOACs, or no anticoagulation (Table 2; 
Figure 2). Compared with no anticoagulation, the use 
of VKAs (pooled relative risk, 1.47 [95% CI, 1.34–1.61]) 
but not DOACs (HR, 1.08 [95% CI, 0.92–1.27]) was 

Figure 2. Summaries of the network meta- analysis for the efficacy and safety assessment among patients receiving no 
anticoagulants, VKAs, and DOACs on the risk of (A) major bleeding, (B) thromboembolism, and (C) all- cause death.
Left: network diagram; middle: forest plot. DOAC indicates direct oral anticoagulant; RR, relative risk; and VKA, vitamin K antagonist.
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associated with a remarkably elevated rate of major 
bleeding. In addition, the use of DOACs was associ-
ated with a significantly lower risk of bleeding com-
pared with VKAs (HR, 0.74 [95% CI, 0.64–0.84]). There 
were no pronounced differences in embolism between 
VKAs (HR, 1.03 [95% CI, 0.89–1.19]) or DOACs (HR, 
0.92 [95% CI, 0.67–1.28]) and no anticoagulation. 
VKAs (HR, 1.03 [95% CI, 0.91–1.17]), DOACs (HR, 0.96 
[95% CI, 0.71–1.29]), and no anticoagulation demon-
strated equivalent rates of all- cause death. The values 
of τ statistics were 0.112, 0.275, and 0.266 for bleeding, 
embolism, and all- cause death, respectively (data not 
shown in Figure 2).

Different DOACs
DOACs were stratified according to the different 
types for further comparisons (Figure  3). Compared 
with VKAs, the use of dabigatran (HR, 0.70 [95% CI, 
0.53–0.93]). apixaban (HR, 0.72 [95% CI, 0.61–0.86]) 
and rivaroxaban (HR, 0.80 [95% CI, 0.61–1.04]) were 
associated with a lower risk of bleeding, though 
statistical significance was achieved only with the 
former 2. In addition, dabigatran and rivaroxaban 
were associated with a lower risk of embolism, albeit 
not statistically significant, compared with either no 
anticoagulation or VKAs. Nevertheless, the risk of all- 
cause death remained comparable between any 2 
groups. The values of τ statistics were 0.109, 0.275, 

and 0.270 for bleeding, embolism, and all- cause death, 
respectively (data not shown in Figure 3).

Different Dosages of Apixaban
Apixaban was further subgrouped into 2.5 and 5 mg 
twice daily according to respective study protocols 
(Figure  4). A minimal difference was found between 
either dosage of apixaban regarding bleeding rate. 
However, apixaban 5 mg twice daily was correlated 
with numerically better preventive effect against throm-
boembolism (HR, 0.87 [95% CI, 0.55–1.38]) and all- 
cause death (HR, 0.77 [95% CI, 0.51–1.15]) compared 
with apixaban 2.5 mg twice daily, although the differ-
ence was not statistically significant. The values of τ 
statistics were 0.099, 0.282, and 0.272 for bleeding, 
embolism, and all- cause death, respectively (data not 
shown in Figure 4).

Net Clinical Benefit
To further clarify the safety and efficacy profiles of 
different anticoagulants, all comparators were classified 
into quadrants to illustrate the risk estimates of bleeding 
and embolism (Figure 5). VKAs were associated with 
elevated rates of bleeding and embolism. Dabigatran 
and rivaroxaban were associated with more bleeding 
but fewer embolism events. Apixaban of either dosage 
was associated with suboptimal outcomes in bleeding 

Figure 3. Summaries of the network meta- analysis for the efficacy and safety assessment among patients receiving 
different DOACs on the risk of (A) major bleeding, (B) thromboembolism, and (C) all- cause death.
Left: network diagram; middle: forest plot. CI indicates confidence interval; RR, relative risk; and VKA, vitamin K antagonist.



J Am Heart Assoc. 2024;13:e034176. DOI: 10.1161/JAHA.123.034176 11

Kao et al Dialysis and Anticoagulation

and embolism, whereas apixaban 5 mg daily was 
associated with a better effect in preventing embolism.
With only 1 study included concerning dabigatran,17 
the efficacies and safety profiles were reevaluated fol-
lowing its exclusion. Despite this removal, comparable 
outcomes were maintained (Figures S1 through S3).

DISCUSSION
To our knowledge, this is the most updated network 
meta- analysis to evaluate the efficacy and safety of 
anticoagulation in patients with AF receiving renal re-
placement therapy. The major findings of this study 
are (1) VKA was associated with the least net clinical 
benefit compared with DOACs or no anticoagulation, 
(2) apixaban 5 mg twice daily was associated with the 
lowest risk of all- cause death, (3) dabigatran and ri-
varoxaban demonstrated the greatest efficacy in pre-
venting thromboembolism, and (4) dabigatran and 
apixaban were associated with better safety.

Although CKD is associated with an elevated risk 
of thromboembolism,49 the use of anticoagulation 
in individuals with AF and end- stage renal disease 
undergoing dialysis has long been under debate. 

Studies comparing warfarin, DOACs, and no an-
ticoagulation have reported discordant results in 
such patients. VKAs have been traditionally adminis-
tered to individuals with long- term dialysis to prevent 
thromboembolism secondary to AF. A retrospective 
study suggested that VKAs could mitigate all- cause 
death and ischemic stroke27; however, characteriza-
tion of the potential confounding factors was not fea-
sible due to the nonrandomized nature of the study. 
In addition, dose adjustment, albeit tailored by pro-
thrombin time, remains clinically challenging due to 
the concomitant use of heparin during dialysis and 
altered metabolism caused by frequent uremia.50 In 
a pooled analysis of 14 observational studies, VKAs 
were shown to be associated with an increased rate 
of bleeding and no significant improvement in the risk 
of thromboembolism in patients undergoing long- 
term dialysis.51 Suboptimal compliance with VKA 
therapy in such patients is another major concern.19 
In the present study, we comprehensively included all 
studies comparing VKAs with either no anticoagula-
tion or DOACs and confirmed a higher bleeding rate 
as well as no significant mitigation in thromboembo-
lism with VKA therapy.

Figure 4. Summaries of the network meta- analysis for the efficacy and safety assessment among patients receiving a 
different dose of apixaban on the risk of (A) major bleeding, (B) thromboembolism, and (C) all- cause death.
Left: network diagram; middle: forest plot. RR indicates relative risk; and VKA, vitamin K antagonist.
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DOACs have emerged as an alternative in patients 
with CKD, but the extended application under renal 
replacement therapy remains questionable. To date, 
3 randomized trials have assessed the use of VKAs 
and DOACs in subjects undergoing long- term dialysis. 
The RENAL- AF (Renal Hemodialysis Patients Allocated 
Apixaban Versus Warfarin in Atrial Fibrillation) study 
did not identify any superiority between apixaban and 
warfarin regarding bleeding events in patients under-
going dialysis.44 However, the sample size in the study 
was relatively small. The AXADIA- AFNET 8 (Compare 
Apixaban and Vitamin K Antagonists in Patients With 
Atrial Fibrillation and End- Stage Kidney Disease) study 
reported that the efficacy of DOACs was equivalent to 
that of warfarin, yet both groups presented with high car-
diovascular risk.45 The Valkyrie study demonstrated that 
VKAs were associated with higher risks of major bleed-
ing and cardiovascular events compared with low- dose 
rivaroxaban.38 However, the time in therapeutic range of 
the individuals was suboptimal in these studies and may 
have compromised interpretation of the results.

To date, only the cautious use of apixaban 5 mg 
twice daily has been approved by the Food and 

Drug Administration for patients undergoing dialysis. 
However, the ARISTOTLE (Apixaban for Reduction 
in Stroke and Other Thromboembolic Events in Atrial 
Fibrillation) trial and most cohort studies have ex-
cluded patients undergoing dialysis, and thus the ev-
idence remains weak. In a previous meta- analysis by 
Kuno et  al,52 apixaban 5 mg twice daily was surpris-
ingly shown to reduce death compared with warfarin 
or no anticoagulation. In addition, apixaban 2.5 or 5 mg 
twice daily was further proposed to be associated 
with less bleeding but equivalent efficacy in prevent-
ing thromboembolism than warfarin. However, only 
1 study on the use of apixaban was included in that 
study, whereas our study included 6 studies with apix-
aban. In our analysis, apixaban 5 mg twice daily was 
associated with a more preferred net clinical benefit. 
We also studied the combined effect of apixaban with 
either a usual dose or a low dose. Consistent with the 
previous study, apixaban was demonstrated to be bet-
ter than warfarin regarding safety among patients with 
advanced CKD.53 We further found that apixaban was 
comparable with no anticoagulation regarding safety 
and efficacy. Our pooled analysis added a randomized 
controlled trial involving rivaroxaban and 7 studies with 
apixaban. However, the resultant major bleeding rate 
was greater only in the patients who received rivarox-
aban, whereas the risk in the patients who received 
dabigatran was comparable to those who received 
apixaban of either dose.

We recognized a previous network meta- analysis, 
which preliminarily assessed the applicability of DOACs 
in patients undergoing dialysis.52 In that study, DOACs 
failed to demonstrate efficacy in preventing thrombo-
embolism, while dabigatran and rivaroxaban, in con-
junction with VKAs, potentiated the risk of bleeding. 
The AXADIA- AFNET 8 trial45 and 9 other cohort studies 
were published subsequently and were incorporated 
into our study. Additionally, we included all literature re-
porting outcomes of anticoagulation in patients under-
going dialysis, including subgroup analyses, to enhance 
the statistical power. This updated meta- analysis offers 
valuable evidence to assist in selecting anticoagulants, 
particularly in the context of long- term dialysis.

In our analysis, we also classified the respective 
anticoagulants into quadrants to illustrate their net 
clinical benefits. Neither DOACs nor VKAs were as-
sociated with fewer bleeding or embolism events, and 
consequently the need to administer anticoagulants in 
patients undergoing long- term dialysis remains equiv-
ocal. Moreover, AF has not been well established as an 
independent risk factor for stroke in this population.54 
We thus propose that not using anticoagulants is also 
a reasonable strategy in patients with end- stage renal 
disease undergoing dialysis.

Future studies should aim to identify which clin-
ical parameters can be used to tailor anticoagulant 

Figure 5. Net clinical benefit of different anticoagulants 
that combined (A) and separated (B) different doses of 
apixaban.
RR indicates relative risk; and VKA, vitamin K antagonist.
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use in such patients individually. Among the enrolled 
studies in our analysis, 5 applied the CHA2DS2- VASc 
score and 2 the HAS- BLED score to stratify the pa-
tients undergoing anticoagulant therapy. In the few 
studies evaluating warfarin use, prothrombin time 
was used to assess the safety and efficacy of VKAs. 
However, the other enrolled studies reported discor-
dant characteristics to evaluate the risk of bleeding 
and thromboembolism. In addition, none of the in-
cluded randomized trials further subgrouped patients 
with either parameter. Therefore, we could not identify 
clinical characteristics to guide anticoagulant use in 
such patients. Future prospective studies are war-
ranted to determine the specific conditions for admin-
istering anticoagulants.

Our study has several limitations. First, anticoagu-
lation in dialysis has been studied mostly in observa-
tional studies that retrospectively assessed different 
drugs without appropriate dose adjustment and using 
administrative codes or billing data, resulting in noise. 
The enrolled studies are hence predominantly obser-
vational in nature, which could potentially confound the 
interpretation of the associations. In addition, the sam-
ple size in each study was relatively small, which may 
have limited the significance of the effect of anticoagu-
lation therapy. The findings were based on low- quality 
evidence. Second, studies regarding DOACs other 
than apixaban were very limited. No study specifically 
regarding edoxaban was included in the present net-
work meta- analysis, and we therefore could not investi-
gate its effect. The only study including dabigatran was 
administered using an ultra- low dose.17 Even though 
a pharmacodynamic study validated the bioavailability 
of DOACs under dialysis,55 discrepancy in the proto-
col regarding dose adjustment for patients undergoing 
renal replacement therapy may have limited general-
ization of the results. Third, the patient- level data of 
each included study were unavailable. Analysis with 
prestratification according to different clinical param-
eters was therefore not possible. Fourth, concomitant 
antiplatelet therapy, as often required by the common 
presence of comorbidities in such patients, may have 
masked the effect of anticoagulants. Interpretation of 
the results should hence be prudent. Finally, our anal-
ysis yielded only 1 study that reported outcomes re-
lated to dabigatran, showing unexpectedly promising 
efficacy and safety despite its predominantly renal ex-
cretion. Given the significance of this finding, we opted 
to retain it. Moreover, similar pooled outcomes were 
observed even when the sole study on dabigatran was 
excluded. Further research is essential to validate the 
efficacy and optimal dosage of dabigatran in patients 
undergoing long- term dialysis.

In conclusion, the findings of this study updated 
the latest evidence for the use of anticoagulants in pa-
tients with end- stage renal disease undergoing dialysis. 

Among DOACs, dabigatran and rivaroxaban were asso-
ciated with a lower risk of thromboembolism, whereas 
fewer bleeding events were demonstrated in the patients 
receiving apixaban. VKAs were associated with worse 
safety and efficacy. There was no significant difference 
in the prognosis in the patients who did not receive an-
ticoagulants compared with those who received either 
DOACs or VKAs. The anticoagulation strategy should 
therefore be tailored individually.
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