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Abstract
Background and Objective Patients with atrial fibrillation (AF) and advanced chronic kidney disease (CKD) are at high risk 
of adverse events and are complicated to manage. There is little evidence on the effects of non-vitamin K oral anticoagulants 
in patients with severe CKD. Preliminary data in patients taking edoxaban whose creatinine clearance fell below 30 mL/min 
showed a low risk of stroke and major bleeding. The aim of our study is to test the safety of edoxaban 30 mg/day in patients 
with severe renal impairment with an estimated glomerular filtration rate (eGFR) of 15–29 mL/min.
Methods We analyzed retrospective data from 46 patients who had documented AF with severe renal impairment (eGFR 
between 15 and 29 mL/min). The follow-up, characterized by clinical examination and blood analysis, was performed at 
3, 6, and 12 months. The main endpoint was the incidence of major bleedings or clinically relevant non-major (CRNM) 
bleedings or thromboembolic events.
Results At the time of the data collection, the average follow-up was 9.13 ± 3.0 months. There were no major bleedings, 
strokes, systemic embolisms, or cardiovascular deaths reported: one non-cardiac death and five minor hemorrhages occurred. 
No differences related to the severity of CKD were observed in the left ventricular ejection fraction at echocardiography and 
in the thrombotic and hemorrhagic risk profile.
Conclusion In this explorative study analyzing patients with severe CKD treated with edoxaban 30 mg once daily, no major 
bleeding or thrombotic events were observed. Some minor bleedings were observed. While additional studies are necessary 
to confirm the results of this exploratory study, edoxaban 30 mg once daily appears to be safe in patients with severe CKD.
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Key Points 

In this explorative retrospective study analyzing patients 
with severe chronic kidney disease (CKD) (estimated 
glomerular filtration rate 15–29 mL/min) treated with 
edoxaban 30 mg once daily, no major bleeding or throm-
botic events were observed.

Only minor bleedings were observed, not related to the 
severity of CKD; therefore, edoxaban 30 mg appears to 
be safe in patients with severe CKD.

Additional studies or registries are necessary to confirm 
this exploratory study.

1 Introduction

Atrial fibrillation (AF) is the most common arrhythmia 
in the general population and is one of the strongest risk 
factors for ischemic stroke and an independent predictor 
of death. Patients with AF and advanced chronic kidney 
disease (CKD) with a glomerular filtration rate (GFR) 
< 30 mL/min or who are on dialysis are at high risk of 
adverse events and are complicated to manage [1]. Several 
studies indicate that the combination of end-stage renal 
failure and AF confers a significantly greater risk of both 
thromboembolic and hemorrhagic events that increase as 
kidney function worsens [2].

According to the American Heart Association, Ameri-
can College of Cardiology, and Heart Rhythm Soci-
ety guidelines for the management of patients with AF, 
patients with moderate or moderate-to-severe CKD (GFR 
15–50 mL/min) can be treated with reduced doses of direct 
thrombin or factor Xa inhibitors, but safety and efficacy 
have not been established in patients with severe renal 
impairment. For end-stage kidney disease [estimated GFR 
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(eGFR) < 15 mL/min] or hemodialysis, it is reasonable to 
prescribe warfarin [international normalized ratio (INR) 
2.0–3.0] [3]. Although patients with advanced CKD are at 
higher risk of stroke, this risk has not been significantly 
modified by warfarin, with a lower margin of benefit due to 
uremia-induced platelet dysfunction or warfarin-induced 
nephropathy [4]. For these reasons, it becomes crucial to 
choose an anticoagulant regimen that is associated with a 
more favorable net clinical outcome than warfarin.

A dose reduction is recommended for all non-vitamin K 
oral anticoagulants (NOACs) in the setting of moderate to 
severe renal dysfunction [5]. The recent European Society 
of Cardiology guidelines indicate that the use of NOACs 
has not been tested in patients with a GFR < 30 mL/min, 
and there is very little evidence regarding the effects of 
NOACs in patients on hemodialysis or on other forms of 
renal replacement therapy [1].

Kidneys clear approximately 50% of unmetabolized 
edoxaban, which is the most recently approved factor Xa 
inhibitor. Total drug exposure increases by 32%, 74%, 
and 72% in patients with mild, moderate, and severe renal 
impairment, respectively [6]. In patients with moderate 
CKD in the ENGAGE AF-TIMI 48 (Effective Anticoagu-
lation with Factor Xa Next Generation in Atrial Fibril-
lation–Thrombolysis in Myocardial Infarction 48) trial, 
edoxaban showed similar efficacy to warfarin in preventing 
stroke but offered a lower risk of bleeding and cardio-
vascular death [7]. In this trial, the edoxaban dose was 
reduced by 50% in patients with moderate renal impair-
ment, while patients with severe renal impairment were 
excluded. Moreover, in a post hoc analysis for patients on 
edoxaban (vs. warfarin) whose creatinine clearance  (CLCR) 
fell below 30 mL/min after baseline (n = 1202), stroke 
(2.36 vs. 1.89 events per 100 patient-years) and major 
bleeding (6.83 vs. 6.49 events per 100 patient-years) rates 
were similar [8]. In addition, a recent short-term study in 
Japanese non-valvular AF (NVAF) patients with severe 
renal impairment (GFR 15–29 mL/min), edoxaban 15 mg 
once daily exhibited a similar safety and bioavailability 
profile to the 30 and 60 mg doses in patients with normal 
renal function [9]. However, complete information regard-
ing the safety and efficacy of edoxaban in patients with AF 
and severe CKD is still missing.

Therefore, we hypothesized that edoxaban 30 mg/day 
treatment will be safe in patients with severe impairment of 
renal function and an eGFR of 15–29 mL/min.

2  Patients and Methods

The data for the present study were retrospectively obtained 
from consecutive patients evaluated for AF in two high-
volume Italian cardiological centers by analyzing the 

reports of patients with NVAF who were included in the 
Italian Registry of Drugs (AIFA registry). Selected patients 
received a prescription for edoxaban 30 mg daily with at 
least 6 months of follow-up between October 2016 and 
October 2017.

The inclusion criteria were patients with at least one 
episode of documented AF of any duration in the preceding 
12 months; a  CHA2DS2-VASc [Congestive heart failure, 
Hypertension, Age ≥ 75 years, Diabetes mellitus, previous 
Stroke/transient ischemic attack [double weight]–Vascular 
disease, Age 65–74 years, (female) Sex category] score of 
≥ 2; any type of NVAF; age > 18 years; and severe renal 
impairment with an eGFR between 15 and 29 mL/min, 
calculated using the Cockroft–Gault formula. Patients were 
classified as having paroxysmal AF (episodes of AF for 
< 7 days), persistent AF (duration 1 week to 1 year), or 
permanent AF (duration ≥ 1 year or failed electric cardio-
version), as defined by the AF guidelines [1]. All proce-
dures performed in studies involving human participants 
were in accordance with the ethical standards of the insti-
tutional and/or national research committee and with the 
1964 Helsinki Declaration. Informed consent was obtained 
from all individual participants included in the study, who 
consented to the analysis and storage of their data in the 
AIFA registry. Due to the retrospective nature of the study, 
the ethical committees were retrospectively informed of 
the present study.

The exclusion criteria were eGFR < 15 or > 29 mL/min; 
concomitant use of P-glycoprotein inhibitors such as eryth-
romycin, cyclosporine (ciclosporin), dronedarone, or keto-
conazole; a high risk of bleeding; use of dual antiplatelet 
therapy; moderate to severe mitral stenosis; other indica-
tions for anticoagulation different from AF; acute coronary 
syndrome or coronary revascularization; or stroke within 
30 days.

Standard two-dimensional transthoracic echocardio-
graphic examination with second harmonic mode was 
performed with an Aloka ProSound Alpha-6 Ultrasound 
System (Aloka Co., Ltd, Tokyo, Japan) and an iE33 Ultra-
sound System and S4 Ultrasound Probe (Philips Medical 
Systems, Andover, MA, USA). Left ventricular end-diastolic 
volume, end-systolic volume, and ejection fraction (LVEF) 
were measured using the modified Simpson’s rule from the 
apical view.

Follow-up, characterized by clinical examination and 
blood analysis, was performed at 3, 6, and 12 months.

The main endpoint was the incidence of major bleed-
ings according to the International Society on Thrombosis 
and Haemostasis definition [10], or clinically relevant non-
major (CRNM) bleedings or thromboembolic events such 
as adverse drug reactions, ischemic or hemorrhagic stroke, 
systemic embolism, and cardiovascular death. A secondary 
safety endpoint was total minor bleedings.
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3  Statistical analysis

All patients’ follow-up data were blinded and analyzed 
with the  SPSS® Statistics 24.0 (IBM, Armonk, NY, USA) 
software.

Patients were analyzed for occurrence of events and for 
main clinical and laboratory characteristics as well as con-
comitant medications.

4  Results

The main clinical and laboratory characteristics as well as 
concomitant medications for the 46 patients in the study 
are shown in the Table 1. Among them, 16 (34.8%) utilized 
anticoagulation prior to edoxaban (seven warfarin, one dabi-
gatran, six rivaroxaban, two apixaban). The main clinical 
and laboratory data from the two groups with more severe 
CKD (15–22 mL/min) and less severe CKD (23–29 mL/min) 
are also listed.

At the time of the data collection, the average follow-
up was 9.13 ± 3.0 months. There were no major bleedings, 
strokes, systemic embolisms, or cardiovascular deaths 
reported. In the more severe CKD group (15–22 mL/min), 
one non-cardiac death (terminal neoplasy) and three minor 
hemorrhages (two hematuria and one epistaxis, none of 
which required blood transfusion or hospital admission) 
occurred. In the less severe CKD group (23–29 mL/min), 
two minor hemorrhages (one rectal bleeding and one 
epistaxis, neither requiring blood transfusion or hospital 
admission) occurred (Fig. 1). No differences among the 
two groups were observed in LVEF at echocardiography 
and in the thrombotic and hemorrhagic risk profile (mean 
 CHA2DS2-Vasc and HAS-BLED [Hypertension, Abnormal 
renal/liver function, Stroke, Bleeding history or predispo-
sition, Labile INR, Elderly, Drugs/alcohol concomitantly] 
scores).

There were no significant differences in minor hem-
orrhages or in eGFR among the 20 patients with a 
 CHA2DS2-Vasc score of 2 and 3 and the 26 patients with 
a  CHA2DS2-Vasc score > 3; the LVEF was significantly 
higher in patients with a lower  CHA2DS2-Vasc (51.0 ± 6.4% 
vs. 43.8 ± 12.5%; p < 0.05) due to the presence in the sec-
ond group of 12 patients with an ejection fraction < 45% 
because of ischemic (nine) or primary dilated (three) 
cardiomyopathy.

Detailed data from the five patients with minor hemor-
rhages are listed in Table 2, with no differences observed 
in LVEF or left atrial dimension at echocardiography, body 
surface area, and the thrombotic and hemorrhagic risk pro-
file (mean  CHA2DS2-Vasc and HAS-BLED scores).

All patients remained on edoxaban during follow-up, 
except for temporary interruptions in four patients for minor 
procedures (dental extractions).

5  Discussion

CKD is typically classified according to severity, diagnosis, 
treatment, and prognosis. The Kidney Disease Quality Out-
come Initiative retains a classification based on five progres-
sively more severe stages, based on GFR [11]. The CKD 
prevalence in the five stages, as estimated by the National 
Health and Nutrition Examination Surveys, decreases dra-
matically with the progression of CKD stages, from 4.3% in 
stage 3 (moderate CKD) to 0.2% in stage 4 (severe CKD); 
both stages increase with risk factors such as age, hyperten-
sion, heart failure, coronary artery disease, valvular heart 
disease, obesity, and diabetes mellitus [12].

Since these are the same risk factors that cause AF, the 
prevalence of AF is two to three times higher in patients 
with severe CKD (GFR of 15–29 mL/min) than in moderate 
CKD or normal renal function, independent of other known 
risk factors for AF [13, 14]. This strong linkage depends not 
only on the common risk factors but also on pathophysi-
ological explanation. Individuals with CKD are at higher 
risk of developing hypertension, left ventricular hypertro-
phy, inflammation, and cardiovascular disease; in addition, 
CKD can also lead to alterations in the renin–angioten-
sin–aldosterone system and sympathetic activation, which 
may produce atrial fibrosis and increase the risk of AF [15, 
16]. Recent studies have tried to identify the different inter-
actions between CKD and AF, highlighting the prognostic 
role of renal damage markers in the incidence of AF, such 
as the presence of albuminuria, which is strongly and inde-
pendently associated with the incidence of AF [14], or of 
fibroblast growth factor 23, which is elevated in patients with 
mild to severe CKD and independently associated with AF 
through cardiac remodeling, diastolic dysfunction, left ven-
tricular hypertrophy, atrial enlargement, and clinical heart 
failure [17]. Additionally, elevated levels of inflammatory 
markers have been reported in CKD even in its early stages 
[18, 19], underlining that inflammation plays a significant 
role in predicting progression of kidney dysfunction and in 
the pathogenesis of AF [20, 21]. Imaging techniques such as 
echocardiography could be helpful to evaluate morphologi-
cal and functional cardiac indicators of thromboembolic risk 
in patients with CKD [22–24], especially in cases of treat-
ment with vitamin K antagonists out of therapeutic range or 
with NOACs in the presence of poor compliance [25, 26].

Moreover, patients with AF and advanced CKD or who 
are on dialysis have a significantly higher risk of stroke 
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and other adverse events. Although an eGFR < 60 mL/
min is indicative of moderate CKD, all four pivotal trials 
of NOACs in AF patients used an eGFR < 50 mL/min (esti-
mated using the Cockroft-Gault formula) to define moderate 
CKD, and often adjusted anticoagulant dosage based on this 
single value [27]. Additionally, patients with end-stage renal 
disease—particularly those on hemodialysis—are also at an 
increased risk of bleeding [28]. Warfarin and NOACs have 
been shown to be effective in preventing stroke and to have 
a low rate of major bleeding when used in AF patients with 

moderate CKD [29]. Despite the large number of patients 
studied, the large randomized trials of antithrombotic ther-
apy in patients with AF have typically excluded those who 
have moderate-to-severe CKD [30–32], and the treatment of 
these patients has been based on data obtained from smaller 
observational studies [33].

Concerning the warfarin treatment in AF patients with 
severe CKD, data are controversial. A recent analysis from 
Danish registries found warfarin to be beneficial for stroke 
prevention in patients with CKD, showing lower risks 

Table 1  Main clinical and laboratory characteristics and concomitant medications for the 46 patients in the study

ACE angiotensin converting enzyme, AF atrial fibrillation, BSA body surface area, CHA2DS2-VASc Congestive heart failure, Hypertension, Age 
≥ 75 years, Diabetes mellitus, previous Stroke/transient ischemic attack [double weight]–Vascular disease, Age 65–74 years, [female] Sex cat-
egory, CLCR creatinine clearance, eGFR estimated glomerular filtration rate, HAS-BLED Hypertension, Abnormal renal/liver function, Stroke, 
Bleeding history or predisposition, Labile INR, Elderly, Drugs/alcohol concomitantly, INR international normalized ratio, LVEF left ventricular 
ejection fraction, MDRD Modification of Diet in Renal Disease, NS non-significant, SD standard deviation, TIA transient ischemic attack
a Statistical difference for very low eGFR (15–22 mL/min) vs. low eGFR (23–29 mL/min)

Demographics and clinical characteristics Total no. of patients Very low eGFR 
(15–22 mL/min)

Low eGFR (23–29 mL/min) p  valuea

No. of patients [n (%)] 46 (100) 25 (54) 21 (45)
Age (years) [mean ± SD] 84.6 ± 6.9 86.2 ± 6.4 82.8 ± 7.1 NS
Male/female [n (%)] 17 (36)/29 (63) 7 (28.0)/18 (72.0) 10 (47.6)/11 (52.4) NS
Weight (kg) [mean ± SD] 68.1 ± 11.5 61.8 ± 7.2 75.6 ± 11.1 < 0.00001
Height (cm) [mean ± SD] 164.2 ± 8.6 166 ± 8.9 162.2 ± 8.0 NS
BSA  (m2) [mean ± SD] 1.76 ± 0.1 1.69 ± 0.1 1.84 ± 0.1 < 0.00001
Creatinine (mg/dL) [mean ± SD] 2.06 ± 0.2 2.08 ± 0.2 2.05 ± 0.2 NS
CLCR (mL/min) [mean ± SD using Cockroft-Gault equation] 22.9 ± 4.2 19.7 ± 1.9 26.6 ± 2.6 < 0.00000
CLCR (mL/min) [mean ± SD using MDRD equation] 26.0 ± 4.5 25.1 ± 4.1 27.2 ± 4.6 NS
Prior anticoagulant therapy [n (%)] 16 (34.8) 7 (28.0) 9 (42.9) NS
Prior warfarin [n (%)] 7 (15) 3 (12) 4 (16)
Prior dabigatran [n (%)] 1 (2) 1 (4)
Prior rivaroxaban [n (%)] 6 (14) 3 (12) 3 (14.2)
Prior apixaban [n (%)] 2 (4) 2 (9.5)
Months of prior anticoagulation therapy (mean ± SD) 17.6 ± 11.3 15.8 ± 10.9 20 ± 12.2 NS
Paroxysmal AF [n (%)] 2 (4) 1 (4) 1 (5) NS
Persistent AF [n (%)] 7 (15) 2 (8) 5 (24) NS
Permanent AF [n (%)] 37 (80) 22 (88) 15 (71) NS
Hypertension [n (%)] 46 (100) 25 (100) 21 (100) NS
Diabetes mellitus [n (%)] 13 (28) 8 (32) 5 (23) NS
Heart failure [n (%)] 15 (32) 5 (20) 10 (47) NS
Previous stroke/TIA [n (%)] 7 (15) 4 (16) 3 (14) NS
Peripheral vascular coronaropathy disease [n (%)] 13 (28) 6 (24) 7 (33.3) NS
Labile INR [n (%)] 2 (4) 1 (4) 1 (4.7) NS
β-Blockers [n (%)] 24 (52) 10 (40) 14 (66.6) NS
ACE inhibitors [n (%)] 15 (32) 8 (32) 7 (33.3) NS
Angiotensin II receptor blockers [n (%)] 7 (15) 6 (24) 1 (4.7) NS
Diuretics [n (%)] 13 (28) 9 (36) 4 (19) NS
LVEF (mean ± SD) 46.9 ± 10.8 48.3 ± 11 45.2 ± 11.7 NS
Left atrium diameter (mm) [mean ± SD] 44.0 ± 5.1 43.8 ± 5.0 44.2 ± 5.3 NS
CHA2DS2-VASc score (mean ± SD) 4.11 ± 1.4 4.04 ± 1.4 4.19 ± 1.6 NS
HAS-BLED score (mean ± SD) 2.20 ± 0.4 2.20 ± 0.4 2.19 ± 0.4 NS
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of all-cause mortality and cardiovascular death with no 
increased risk of hemorrhagic stroke or major bleeding with 
warfarin when compared with no antithrombotic therapy 
[34]. Contrary to these findings, a retrospective analysis by 
a Canadian group demonstrated a higher risk of bleeding 
with warfarin than with no warfarin [35]. This finding is 
supported by a large Swedish database, in which stroke risk 
was lower while bleeding was slightly increased in CKD 
patients with AF treated with warfarin, especially during 
therapy initiation [36].

Moreover, warfarin treatment in AF patients with CKD 
presents additional risks (e.g., inducing vascular calcifica-
tion may possibly have a detrimental effect on renal func-
tion) that are less common in the non-CKD population. In 
addition, vitamin K antagonists have been shown to acceler-
ate pre-existing vascular calcifications, whereas vitamin K 
substitution has been shown to improve these processes [8, 
37]. Böhm et al. [38] demonstrated via an analysis of the 
RE-LY (Randomized Evaluation of Long-term Anticoagula-
tion Therapy) trial that there was a greater decline in renal 
function at 30 months of follow-up in elderly patients with 
AF treated with warfarin than in those treated with dabi-
gatran [38]. These findings agree with animal studies show-
ing induction of nephropathy with high doses of warfarin 
[39].

Thus, it is critical for patients with CKD to choose an 
anticoagulant regimen associated with a more favorable 
net clinical outcome than warfarin. NOACs have emerged 
as a promising alternative to warfarin for the prevention of 
stroke and systemic thromboembolism. Contemporary trials 
of apixaban, dabigatran, edoxaban, and rivaroxaban showed 
efficacy and safety that were comparable or superior to war-
farin in patients with AF and moderate CKD. Specifically, 
analyses of dabigatran versus warfarin in the RE-LY trial 

and apixaban versus warfarin in the ARISTOTLE (Apixaban 
for Reduction in Stroke and Other Thromboembolic Events 
in Atrial Fibrillation) trial found no difference in efficacy in 
subgroups defined by a GFR ≤ 50, 50–80, or > 80 mL/min 
[30, 40]. In the ARISTOTLE trial, the major bleeding rate 
in patients with moderate renal impairment was lower with 
apixaban than with warfarin [40]. Similarly, major bleeding 
was similar with dabigatran (both doses) and warfarin in 
the RE-LY trial [30]. In the analysis of rivaroxaban versus 
warfarin in patients with moderate GFR and mild or no renal 
dysfunction, no difference in efficacy was observed [31].

In the ENGAGE AF-TIMI 48 trial, patients with AF with 
a GFR > 50 mL/min received edoxaban 60 mg, or 30 mg 
if their GFR was between 30 and 50 mL/min, their body 
weight was < 60 kg, or a strong P-glycoprotein inhibitor was 
coadministered. Edoxaban was non-inferior in preventing 
stroke and systemic embolism and superior in preventing 
major bleeding (hazard ratio: 0.80; 95% confidence interval 
0.71–0.91) compared with warfarin in all subgroups of the 
trial [7].

Available data concerning severe renal impairment in 
AF are few and disorganized. In the ENGAGE AF-TIMI 48, 
ROCKET AF (Rivaroxaban—Once daily, oral, direct fac-
tor Xa inhibition Compared with vitamin K antagonism for 
prevention of stroke and Embolism Trial in Atrial Fibrilla-
tion), RE-LY, and ARISTOTLE trials severe renal impair-
ment was an exclusion criterion [7, 30, 31, 40].

A post hoc analysis of the ENGAGE-AF TIMI48 trial 
data for patients whose  CLCR fell below 30 mL/min after 
baseline (n = 1202) showed a trend of higher effectiveness 
of edoxaban than warfarin on stroke (2.36 vs. 1.89 events 
per 100 patient-years) and on major bleeding (6.83 vs. 6.49 
events per 100 patient-years) rates [8].

A recent analysis by Koretsune et al. [9] evaluated the 
short-term safety and drug plasma concentrations of a 
NOAC in Japanese patients. The analysis found that edoxa-
ban 15 mg once daily in patients with severe CKD did not 
markedly increase bleeding compared with patients with 
normal renal function who received edoxaban 30 or 60 mg 
once daily for 12 weeks. This suggests that these patients 
receiving edoxaban 15 mg may have similar bleeding risks 
as patients receiving the conventional edoxaban regimen 
[9].

However, to our knowledge, the present explorative ret-
rospective study analysis is the largest retrospective analysis 
in patients with severe CKD (eGFR 15–29 mL/min) treated 
with NOACs. Despite a sample size too small to detect suf-
ficient major or CRNM bleedings, the absence of these pri-
mary endpoints in patients with severe CKD treated with 
edoxaban 30 mg gives us a sign of safety. No other main 
endpoints—such as ischemic or hemorrhagic stroke, sys-
temic embolism, cardiovascular death, and severe adverse 
drug reactions—were observed.

Fig. 1  Scatterplot of patients analyzed for kidney function (eGFR) 
and age. Minor hemorrhages (stars) occurred independently of kidney 
function in older patients. eGFR estimated glomerular filtration rate
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Some minor bleeding was observed in all groups regard-
less of CKD status. Concomitant drugs did not significantly 
influence the rate of minor bleedings.

6  Limitations

The limitations of the present study are the analysis per-
formed in only two centers, the retrospective nature of the 
study, and the small sample size.

The sample size studied is too small and the observa-
tion period is short (average 9.3 months) to detect a suf-
ficient number of major bleedings or CRNM bleedings; 
however, despite the presence of advanced age and high 
 CHA2DS2-VASc and HAS-BLED scores, the edoxaban 
30 mg once-daily treatment was safe, without incidences of 
the main safety endpoint (major bleedings or CRNM bleed-
ings) at follow-up. A control group of patients who received 
warfarin anticoagulation therapy is missing, due to the very 
low prevalence of patients with severe CKD compared with 
moderate to severe CKD.

7  Conclusions

In this explorative retrospective study analyzing patients 
with severe CKD (eGFR 15–29  mL/min) treated with 
edoxaban 30 mg once daily, no major bleeding or thrombotic 
events were observed. Some minor bleedings were observed, 
but these were not related to the severity of CKD. While 
additional studies are necessary to confirm this explora-
tory study, edoxaban 30 mg once daily appears to be safe in 
patients with severe CKD.
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