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12,01 ± 1,15 post-TAVI; p  = 0,0479). También descendieron sig-
nificativamente el número de ingresos, de endoscopias y de
transfusiones de concentrados de hematíes (tabla 1).

Como conclusiones, el TAVI disminuyó los  episodios de
hemorragia gastrointestinal y  corrigió la anemia, reduciendo
los requerimientos transfusionales. La anemia podría conver-
tirse en un criterio para intervenir la estenosis aórtica si se
demostrara que el origen de la misma  es fruto de una hemorra-
gia por déficit adquirido del factor von Willebrand.

El estudio tiene ciertas limitaciones, como el escaso
tamaño muestral que ha sido posible recoger en un único
centro. Se necesitarían estudios multicéntricos y  prospectivos
que permitiesen confirmar estos datos. Además, idealmente
hubiera sido necesario evidenciar la presencia de un déficit
adquirido en el factor von Willebrand y  la demostración de
su recuperación tras el TAVI, aspecto que, dado que el estu-
dio está extraído de la práctica clínica habitual, no ha sido
posible.
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Atrial fibrillation, anticoagulation, and  clinical

outcomes in  advanced  chronic  kidney  disease

Fibrilación  auricular,  anticoagulación  y eventos  clínicos  en pacientes
con  enfermedad  renal  crónica  avanzada

To the Editor,

Atrial fibrillation (AF) is the most common arrhythmia in the
general population and affects 1 out of 5  patients with chro-
nic kidney disease (CKD) not undergoing renal replacement
therapy (RRT).1 Renal dysfunction affects haemostasis, lea-
ding to both prothrombotic and prohemorrhagic states. The

benefits of anticoagulation in the  overall population with AF
are well known. However, patients with advanced CKD (sta-
ges 4 and 5)2 have been systematically excluded from clinical
trials studying the efficacy and safety of vitamin K  antagonists
(VKA) or direct oral anticoagulants (DOACs).3,4 Percutaneous
left atrial appendage closure (LAAC) was an alternative for
these patients, however there are no specific clinical trials
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Table 1 – Baseline characteristics and clinical outcomes between patients treated with anticoagulation or left atrial
appendage closure compared to those without.

Variables All cohort  (n  = 60)  No anticoagulation
or LAAC (n = 11,
18.3%)

Anticoagulation or
LAAC (n  = 49, 81.7%)

P  value

Baseline characteristics

Age 80.6 ± 7.2  79.2 ±  7.3 .29
Female 28  (46.7) 5  (54.5) 22 (44.9) .40
Hypertension 59  (98.3) 11  (100)  48 (98.0) .82
Diabetes mellitus 37  (61.7) 8  (72.7) 29 (59.2) .32
Dyslipidemia 54  (90.0) 10  (90.9) 44 (89.8) .70
Body mass index  (kg/m2) 29.3  ± 5.9 27.7 ± 6.4 29.8  ±  5.9 .11
Stroke or TIA 11  (18.3) 1  (9.1) 10  (20.4) .35
Peripheral vascular disease 21  (35.0) 2  (27.3) 18 (36.7) .41
Cancer 18  (30.0) 6  (54.5) 12 (24.5) .06
eGFR (mL/min/m2) 18.8 ± 5.4 18.2 ± 4.1  19.0 ±  5.7 .33
CKD stage 4  46  (76.7) 8  (72.7) 38 (77.6) .50
Myocardial infarction 17  (28.3) 3  (27.3) 14 (28.6) .62
Percutaneous coronary  intervention 12  (20.0) 2  (18.2) 10 (20.4) .62
Moderate–severe valvular disease 8 (13.3) 0  (0)  8 (16.3) .18
Heart failure 46  (76.7) 7  (63.6) 39 (79.6) .23
Previous bleeding 13  (21.7) 3  (27.3) 10 (20.4) .44
CHA2DS2-VASc 5.32 ±  1.36 5.18 ±  1.25 5.35 ± 1.39 .36
HAS-BLED 3.73 ±  1.02 3.55 ±  1.04 3.78 ± 1.03 .25

Antiplatelet therapy

None 43  (71.7) 5  (45.5) 38 (77.6) .05*
ASA 12  (20.0) 5  (45.5) 7 (14.3)
Clopidogrel 2 (3.3) 1  (9.0) 1 (2.0)
DAPT 3 (5.0) 0  (0)  3 (6.1)

Outcomes

Thromboembolic events 0 (0)  0  (0)  0 (0)  N/A
Major bleeding 15  (25.4) 1  (9.1) 14 (29.2) .16
All-cause death 23  (38.3) 6  (54.5) 17 (34.7) .19

ASA, acetylsalicylic acid; CKD, chronic kidney disease; DAPT, dual antiplatelet therapy; eGFR, estimated glomerular filtration rate; LAAC, left
atrial appendage closure; TIA, transient ischaemic attack.

in the CKD setting.2 Therefore, anticoagulation therapy for
advanced CKD is challenging.

Our study aimed to describe the clinical characteristics of
patients with advanced CKD not undergoing RRT and AF in
our environment and whether they received anticoagulant
treatment, LAAC, or none. We  also evaluated the incidence
of thromboembolic and haemorrhagic events.

We  designed a  retrospective, unicentric, observational
study of patients with advanced CKD and previous diagnosis
of AF. Patients were included from the Nephrology Outpa-
tient Clinic on 1st January 2020, and were followed-up until
31 December 2021, or  they died. The median follow-up time
was  24 months (interquartile range [IQR] 17–24). The study
was  conducted in  accordance with the  Declaration of Helsinki
and approved by the ethics committee of our hospital. Patient
consent was  waived due to the retrospective design during
SARS-CoV-2 pandemic situation to avoid putting patients at
unnecessary risk. Information was obtained from clinical
records. The incidence of thromboembolic events, major blee-
ding (requiring a  visit to the emergency department and/or
hospitalization) and mortality was recorded.

A  total of 60 patients were included; 53.3% of them were
male, and the mean age was 80 ± 7 years. AF was per-
manent/persistent in 61.7% of the patients. The estimated
glomerular filtration rate (eGFR) was 18.8 ± 5.4 mL/min/m2.

Moderate–severe valvular disease was present in 13.3%, but
none of them had mitral stenosis, rheumatic valvulopathy or
mechanical prostheses. The 18.3% of the  patients had a his-
tory of stroke, most of whom were ischaemic, and 21.7% had a
history of prior bleeding (70% from gastrointestinal sources).
The remaining baseline patient characteristics are presented
in Table 1.

Most patients (81.7%) received anticoagulant treatment or
LAAC. The 2 groups had no significant differences in  the
CHA2DS2-VASc and HAS-BLED scores. Although not statistica-
lly significant, stroke and valve disease prevalence were higher
in the treatment group, whereas cancer was less prevalent.
The reasons reported in  the medical records for not initiating
anticoagulation were paroxysmal atrial fibrillation in the con-
text of acute severe disease with no recurrence (36%), prior
bleeding (19%), frailty (9%), renal dysfunction (9%), and unk-
nown (27%). Antiplatelet treatment was more  frequent in the
non-treatment group.

VKA therapy was the most used therapy, followed by DOACs
and LAAC. The baseline characteristics of patients according
to treatment are presented in  Table 2.  A lower eGFR was obser-
ved in the  VKA group, but the  difference was not statistically
significant. Of the patients undergoing VKA treatment, 55.6%
had a labile international normalized ratio (INR) (> 60% of the
time out of the  therapeutic range). Within the DOAC group,
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Table 2 – Baseline characteristics and clinical outcomes between patients with anticoagulation or left atrial appendage
closure depending on the treatment.

Variables VKA (n  = 27, 55.1%) DOAC  (n =  15, 30.6%) LAAC (n =  7, 14.3%) P  value

Baseline characteristics

Age 78.7 ±  8.0 79.6 ± 7.8 80.7 ± 2.1 .79
Female 13  (48.1) 5  (33.3) 4 (57.1) .51
Hypertension 27  (100)  17  (93.3) 7 (100) .31
Diabetes mellitus 15  (55.6) 9  (60.0) 5 (71.4) .75
Dyslipidemia 25  (92.6) 13  (86.7) 6 (85.7) .77
Body mass index (kg/m2)  29.3 ±  5.7 31.0 ± 6.2 29.1 ± 6.3 .64
Stroke or  TIA 5 (18.5) 3  (20.0) 2 (28.6) .84
Peripheral vascular disease 14  (51.9) 3  (20.0) 1 (14.3) .05*
Cancer 7 (25.9) 3  (20.0) 2 (28.6) .88
eGFR (mL/min/m2)  17.5 ±  5.9 21.1 ± 5.1 20.0 ± 5.3 .14
CKD stage 4 9 (33.3) 1  (6.7) 1 (14.3) .12
Myocardial infarction 6 (22.2) 6  (40.0) 2 (28.6) .47
Percutaneous coronary intervention 2 (7.4) 5  (33.3) 3 (42.9) .04*
Moderate–severe valvular disease 4 (14.8) 2  (13.3) 2 (28.6) .63
Heart failure 20  (74.1) 14  (93.3) 5 (71.4) .28
Previous bleeding 5 (18.5) 2  (13.3) 3 (42.9) .26
CHA2DS2-VASc  5.3 ± 1.5  5.2  ±  1.3 6.0 ± 1.3 .41
HAS-BLED 3.9 ± 1.1  3.3  ±  0.9 4.3 ± 1.0 .09

Antiplatelet therapy

None 23  (85.2) 12  (80.0) 3 (42.9) .02*
ASA 1 (3.7) 3  (20.0) 3 (42.9)
Clopidogrel 0 (0)  0  (0) 1 (14.3)
DAPT 3 (11.1) 0  (0) 0 (0)

Outcomes

Thromboembolic events 0 (0)  0  (0) 0 (0) N/A
Major bleeding 9 (34.6) 3  (20.0) 2 (28.6) .61
All-cause death 8 (29.6) 7  (46.7) 2 (28.6) .50

ASA, acetylsalicylic acid; CKD, chronic kidney disease; DAPT, dual antiplatelet therapy; DOAC, direct oral anticoagulants; eGFR, estimated
glomerular filtration rate; LAAC, left atrial appendage closure; TIA, transient ischaemic attack; VKA, vitamin-K-antagonists.
∗ Statistically significant.

80% received apixaban and the rest received rivaroxaban, with
a properly adjusted dose in  87% of cases.

Patients who underwent LAAC had a  significantly higher
prevalence of previous percutaneous coronary intervention
and antiplatelet therapy, which included acetylsalicylic acid
for 1–9 months or  indefinite treatment in cases of ischaemic
heart disease. They had a  higher prevalence of prior bleeding,
although not statistically significant. CHA2DS2-VASc and HAS-
BLED scores were higher, but differences were not statistically
significant.

No thromboembolic events were detected in either group
during the 2  year follow-up period. There was a  trend towards
a higher incidence of bleeding in the  anticoagulant treatment
group compared to  the non-treatment group, particularly in
the VKA group, but without reaching statistical significance.
Gastrointestinal bleeding was  the most frequent complica-
tion. The overall mortality rate was  38.3%, which was higher
but not statistically significant in the non-treatment group.
Out of these deaths, 2 were due to haemorrhagic causes (intra-
cranial bleeding), both of which occurred during anticoagulant
treatment (VKA and DOAC, respectively).

CKD and AF share a bidirectional relationship, as  the  pre-
sence of one increases the likelihood of developing the other
and increases the risk of thromboembolism, bleeding, and
mortality. Anticoagulation in  patients with advanced CKD is
challenging in clinical practice.

In our study, over 80% of the patients received anticoa-
gulant treatment or LAAC. A  recent Korean registry of 260
patients with stage 4 and 5  CKD or undergoing haemodialy-
sis reported an anticoagulation rate of 60%.5 We  believe that
the presence of a  cohort with structured hospital follow-up
could partially explain the high prevalence of anticoagulation
therapy in our study. No significant differences were found
between the treated and non-treated groups. However, there
was a tendency to treat patients with previous ischaemic
events.

VKA is the most common anticoagulation treatment for
patients with CKD, including in our study. However, its narrow
therapeutic range and multiple interactions complicate its
management. Patients with advanced CKD have more  fre-
quent out-of-range INR control, leading to a  higher risk of
thromboembolism, bleeding, and mortality.2,3 In our cohort,
more  than half of the patients showed poor INR control. Com-
plications of VKAs, such as  vascular calcification progression,
arterial stiffness, calciphylaxis, and anticoagulant-related
nephropathy, are more  common in  the  CKD population.1

The efficacy and safety of DOACs compared to VKAs
have been demonstrated in pivotal clinical trials. Still,
these trials excluded patients with an eGFR < 30 mL/min/m2

(except for apixaban, which excluded patients with an
eGFR < 25 mL/min/m2).  Therefore, results obtained in patients
without CKD or with moderate stages (where benefits have
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been demonstrated), and results from observational studies
with contradictory findings need to be extrapolated to advan-
ced CKD setting.3,4 The renal excretion rate of these drugs
ranges from 80% for dabigatran to 27% for apixaban, requiring
dose adjustment. Regulatory agencies and clinical practice
guidelines have provided recommendations regarding this
issue, but there are some differences in advanced CKD.2,3 In
our study, nearly one-third of the patients received DOACs.
Rivaroxaban and apixaban were the chosen DOACs since they
are the drugs, along with edoxaban, with approved use in
patients with the lowest eGFR.1 Regular monitoring of renal
function was essential because a  decline in  eGFR may  contra-
indicate these drugs.

LAAC represents an alternative for patients at high bleeding
risk, but there are no specific clinical trials in CKD. Observa-
tional studies have associated advanced CKD with a  higher
rate of in-hospital complications than patients without CKD.6

However, the antithrombotic regimen after the procedure may
increase the risk of bleeding in patients with advanced CKD.3

During follow-up, no thromboembolic events were detec-
ted, although nearly 20% of patients had a history of stroke.
One-fourth of the overall cohort experienced major bleeding,
highlighting the risk of bleeding in this population. Patients
receiving anticoagulant treatment or LAAC bled more  than
those who did not receive therapy, particularly in the VKA
group. The incidence of bleeding in the  LAAC group was  also
high, probably because of antiplatelet therapy. Additionally,
the overall mortality rate was high, which can be attributed to
advanced age and high prevalence of comorbidities.

The main limitations of our study are its sample size due to
its unicentric design and its retrospective design, which limit
the statistical power and the applicability of our results.

Anticoagulant treatment in  patients with AF and advan-
ced CKD is an area with multiple uncertainties owing to the
lack of strong support for a specific strategy. With increasing
life expectancy and cardiovascular risk factors, the popula-
tion with AF and CKD is expected to  increase. There is  a need
for clinical trials exploring the benefits of anticoagulation and
evaluating the efficacy and safety of different anticoagulant
regimens in these patients.
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