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Original Articles
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Systematic review and meta-analysis of incidence, prevalence
and outcomes of atrial fibrillation in patients on dialysis
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H emepfatikn nopakoAouBnon tou kKapdltakol puBuou KatadeLKVUEL OTL N
ouXVOTNTA EUPAVIONC KOATILKNC HapUopLynC eivat upnAotepn armo o,TL
TLOTEVOE

Table 2| Arrhythmias during follow-up

Arrhythmia type

Event rate
(95% Cl)

CSA
CSA subtypes
VT
Bradycardia
Asystole
Patient Marked
RCA
RCA subtypes
Atrial arrhythmia
Ventricular arrhythmia
Bradycardia
Asystole
Sinus tachycardia

4.48 (2.51, 7.98)

0.00 (0.00, 0.02)
3.90 (1.04, 14.63)
0.04 (0.01, 0.11)
0.52 (0.34, 0.80)
33.74 (23.36, 48.74)

20.11 (13.43,30.12)
2.45 (1.60, 3.74)
4.74 (1.53, 14.69)
0.08 (0.03, 0.26)

16.59 (10.26, 26.83)

Reveal detected AF

6 mo
Incidence Rate
N % (n/N)

1678 66.7% (44/66)

1 1.5% (1/66)
1461 19.7% (13/66)

14 9.1% (6/66)
196 57.6% (38/66)
12480 97.0% (64/66)
7488  90.9% (60/66)
913 77.3% (51/66)
1770  25.8% (17/66)

10.6% (7/66)
6065 80.3% (53/66)
4419  40.9% (27/66)

11.88 (4.92, 28.73)

4 HD1

o

(with 95%CLB)
~

Relative Risk of AF Onset

012 1224 2430 48 012 1224 2436 48 012 124 436 N4 B8 W72
Hours from Start of Last HD Session



CHRONIC KIDNEY DISEASE AND ITS SYSTEMIC IMPLICATIONS

B

INCREASED SYMPATHETIC
TONE/AUTONOMIC
IMBALANCE
» RENIN-ANGIOTENSIN-
ALDOSTERONE
SYSTEM
e A-ADRENERGIC
STIMULATION
e SYSTEMIC
INFLAMMATION
o NOREPINEPHRINE
RELEASE

ELETROCYTE
DISTURBANCES
URAEMIA
HAEMODYNAMIC
STRESS

PERIPHERAL
VASCULAR
DISEASE

XNN =—> KM

VENTRICULAR
HYPERTROPHY
AND FIBROSIS

(+) ACTION
POTENT DURATION
(+) VENTRICULAR
CONTRATION

(+) TRIGGERED
ACTIVITY

(+) RE-ENTRY AND
AUTOMACITY

CORONARY
CALCIFICATION

AND ISCHAEMIC
CARDIOMYOPATHY

HEART [
DISEASES

Rev. Cardiovasc. Med. 2025



EkBaoelc mou oxetilovtal pe tTnv KM

AF-Related ) _
Outcome Frequency in AF | Mechanism(s)
Death 1.5 - 3.5 fold increase Excess mortality

related to:
*» HF, comorbidities
» Stroke

Cognitive decline

HR 1.4/ 1.6

* Brain white matter

Stroke

20-30% of all ischaemic
strokes, 10% of
cryptogenic strokes

» Cardioembolic, or
« Related to comorbid
vascular atheroma

LV dysfunction /
Heart failure

La

In 20-30% of AF
patients

» Excessive ventricular
rate

* Irregular ventricular
contractions

* A primary underlying
cause of AF

[Vascular (irrespective of stroke lesions, inflammation,
dementia history) * Hypoperfusion,

* Micro-embolism
Depression Depression in 16-20% * Severe symptoms

£

(even suicidal ideation)

and decreased Qol
* Drug side effects

Impaired quality
of life

(®)

>60% of patients

* Related to AF burden,
comorbidities,
psychological
functioning and
medication

* Distressed personality

type

Hospitalizations

10-40% annual
hospitalization rate

« AF management,
related to HF, Ml or
AF related symptoms

* Treatment-associated
complications

Hindricks et al. European Heart Journal 2021



H KM eivow mapayovtac kivduvou yia AEE oe
acBeveic umo alpokaBapon?




Auénon BpopPwTikol KlvdUVOU OTAV CUVUTIAPXEL
XNN kat KOATUKA popuapuyn Triad

Myocardial tissue

i recoen

Hypercoagulability

= T Thrombin-antithrombin complex Atrial fibrosis
——« T Fibrinogen

- T D-dimer _ 4 = Myocyte hypertrophy

- T Plasma tissue factor - Fibroelastosis

= T Prothrombin 1 & 2 - = Endocardial fibrosis and

= T Plasminogen activator inhibitor 1 infiltration

= T von Willebrand factor -

ctivator .

- ?nhi:ition of urokinase = Myocardial fibrosis
P crccincuol microparticies

« T Surface tissue factor :

Platelet dysfunction

Vascular remodeling

= Tissue fibrosis

Inflammation Endothelial dysfunction

= Impaired arterial vasodilatation




Avénuevoc kivbuvoc atlpoppayiac ota npoxwpnpeva otadta XNN

FIGURE 3 The Pathophysiclogy of Hemorrhage in CKD

Factors contributing toward a pro-hemorrhagic state in chronic kidney disease

Journal of the American College of Cardiology 2019



Atrial Fibrillation had Less Impact on the
Risk of Ischemic Stroke in Non-
anticoagulated Patients Undergoing
Hemodialysis: Insight from the RAKUEN

study

Risk Factors of Ischemic Stroke and
Subsequent Outcome in Patients
Receilving Hemodialysis
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Intern Med Advance Publication 2018

Stroke 2015



Systematic review and meta-analysis of incidence, prevalence

and outcomes of atrial fibrillation in patients on dialysis

Keyword Search
N=1200

Title/Abstract Screen Inclusion
Criteria
N=95

N

23

N=25

v

Excluded After Full Review
Review Articles - 31
Off Topic - 34
Commentary - 1
Duplicate Studies - 6

Identified From Search of Article
References - 2

Nephrol Dial Transplant 2012



Systematic review and meta-analysis of incidence, prevalence
and outcomes of atrial fibrillation in patients on dialysis

Study name Year Events/Total N Rate and 95% CI

Weisholzer 2001 4/158 ]

Vazquez 2003 6/57 e

Vazquez 2006 2/39 C

To 2007 4 /87 e s
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Chou 2010 72 /673 e B
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(per 100 patient years)

Nephrol Dial Transplant 2012



Stroke and the “Stroke Belt” in Dialysis: Contribution
of Patient Characteristics to Ischemic Stroke Rate and
Its Geographic Variation

Table 1. Descriptive characteristics of the Medicare-eligible cohort

Characteristic All Stroke Mo Stroke P Value®
Cases (n) 265,685 13,073 252,612
Age (yr) 64.7+15.1 69.4+x11.9 64.5+152 =20.0001
Male, n (%) 140,599 (52.9) 5406 (41.4) 135,193 (53.5) =0.0001
Race/ethnicity, n (%) <0.0001
African American 79,693 (30.0) 4336 (33.2) 75,357 (29.8)
White 145,768 (54.9) 7030 (53.8) 138,738 (54.9)
Hispanic 27,738 (10.4) 1248 (9.4) 26,490 (10.5)
Other 12,486 (4.7) 459 (3.5) 12,027 (4.8)
BMI category, n (%) =20.0001
< 20 kg/m? 25,710(9.7) 1321 (10.1) 24,389 (9.7)
20-24.9 kg/m? 84,154 (31.7) 4330(33.1) 79,824 (31.6)
25-29.9 kg/m? 76,043 (28.6) 3840 (29.4) 72,203 (28.6)
30+kg/m? 79,778 (30.0) 3582 (27.4) 76,196 (30.2)
Smoker, n (%) 14,893 (5.6) 608 (4.7) 14,285 (5.7) =0.0001
Substance abuser, n (%) 5,370 (2.2) 157 (1.2) 5573 (2.2) =0.0001
Unemployed, n (%) 252,749 (95.1) 12,844 (98.3) 239,903 (95.0) =0.0001
Unable to ambulate, n (%) 11,443 (4.3) 745 (5.7) 10,698 (4.2) =0.0001
Unable to transfer, n (%) 4075 (1.5) 295(2.3) 3780 (1.5) =20.0001
In-center HD, n (%6)° 247,584 (93.2) 12,258 (93.8) 235,326 (93.2) 0.007
Hemeoglobin < 11.0 g/dl, n (%) 176,664 (72.9) 8759 (73.6) 167,905 (72.83) 0.05
: PPN - TA Y
I AF 38,619 (14.5) 2863 (21.9) 35,756 (14.2) =0.0001
Hypertension 224,159 (84.4) 11,410 (87.3) 212,749 (84.2) =0.0001
Diabetes mellitus 141,067 (53.1) 8050 (61.48) 133,017 (52.7) =0.0001
Congestive heart failure 88,226 (33.2) 4990 (38.2) 83,236 (33.0) =0.0001
Coronary artery disease 74,734 (28.1) 4302 (32.9) 70,431 (27.9) =20.0001
Peripheral vascular disease 40,662 (15.3) 2431 (18.6) 38,231 (15.1) =20.0001
Prior cerebrovascular accident 27,304 (10.3) 3055 (23.4) 24,249 (9.6) =20.0001
Liu comeorbidity index score 51x2.8 5.8x2.8 5.01x£2.8 =0.0001
Cause of ESRD, n (%) =0.0001
Diabetes 125,220 (47.2) 7178 (54.9) 118,042 (45.7)
Hypertension 70,117 (26.4) 3480 (26.6) 66,637 (26.4)
GN 22,817 (8.6) 604 (4.6) 225,213 (8.8)
Other 47,531(17.9) 1811(13.9) 465,720 (18.1)

J Am Soc Nephrol 2013



Atrial fibrillation and risk of stroke in dialysis patients

. & Each curvs dilfers from * OLaoBeveig umo HD kat KM eixav Ayotepo
the others at P < 0.0001 XpOvo pexpLto AEE

* YynAodtepo CHADS? score - ypnyopotepa to
0.4 AEE

Surviving Proportion
=
1

o 10 20 30 4 50 60
Time (months)

CHADS; score (-1 === CHADS; score 2 === CHADS; score 3=6 ——

Ann Epidemiol. 2013



Risks of Death and Stroke in Patients Undergoing
Hemodialysis With New-Onset Atrial Fibrillation

A Competing-Risk Analysis of a Nationwide Cohort

Table 2. Incidence and Risk of Stroke, Myocardial Infarction, and Major Bleeding Among Hemodialysis Patients With and Without AF

AF Non-AF Crude Adjusted* Competing Riskt
No.of Annual No.of Annual Hazard Ratio Hazard Ratio Hazard Ratio
Events Rate  Events rate (95% ClI) PValue (95% CI) PValue (95% ClI) PValue
Before propensity score matching
All-cause death 4642 2472 22008 956 2.57(2.49-2.66) <0.001 1.64(1.59-1.70) <0.001 -
In-hospital cardiovascular death 2461 13.11 10403 452 2.88(2.76-3.01) <0.001 1.89(1.80-1.99) <0.001 1.71(1.63-1.80) <0.001
[ Ischemic stroke 600 3.35 3963 1.77 1.88(1.73-2.05) <0.001 1.25(1.15-1.37) <0.001 ].03 (0.94-1.12)  0.558
Hemorrhagic stroke 278 1.40 2101 092 1.52(1.34-1.72) <0.001 1.28(1.12-1.46) <0.001 1.03(0.90-1.18)  0.683
Myocardial infarction 517 2.84 3312 146 1.94(1.76-2.12) <0.001 1.30(1.18-1.44) <0.001 1.14(1.03-1.27)  0.010
Hospitalization for heart failure 1719 10.88 7822 3.58 295(2.80-3.11) <0.001 1.95(1.84-2.06) <0.001 1.63(1.54-1.72) <0.001

After propensity score matching

All-cause death 4380 24.33 3548 14.84 1.59(1.52-1.66) <0.001 1.59(1.52-1.67) <0.001 -

In-hospital cardiovascular death 2,322 12.90 1,629 681 1.82(1.71-1.94) <0.001 1.83(1.71-1.94) <0.001 1.65(1.55-1.76) <0.001
Ischemic stroke 563 3.28 573 250 1.27(1.13-142) <0001 1.27(1.13-1.43) <0.001 1.01(0.90-1.14)  0.832
Hemorrhagic stroke 245 1.38 254 1.07  1.24(1.04-1.49) 0.015 1.24 (1.04-1.48) 0.015 0.99(0.83-1.18)  0.882
Myocardial infarction 499 2.86 483 207 1.33(1.18-1.51) <0001 1.33(1.17-1.51) <0.001 1.06 (0.94-1.21)  0.327
Hospitalization for heart failure 1636  10.77 1153 5.25 1.90(1.76-2.05) <0.001 1.90(1.76-2.05) <0.001 1.56 (1.45-1.68) <0.001

Circulation. 2016



Risk of Cerebral Infarction in Japanese
Hemodialysis Patients: Miyazaki Dialysis

Cohort Study (MID study)

Assessed for eligibility (n=1553)

Excluded (n=2)

-Not meeting inclusion criteria (n=2)

Enrollment (n=1551)

Developped cerebral infarction (n=84)
Death (n=278)
Move to other dialysis facilities (n=124)

Kidney transplantation (n=21)

Analysed (n=1551)
-Subject at risk at study end (n=1044)

Follow-up (3years)

Cerebral infarction free (rate)

1.007 5
+ oy,
. mj_*fl- -
0.97 + gy
— +
A FL_+—4—+_‘
1 noAF
0.94+
_'_
0917 -t
0.884 e
- AF
0.85+ ‘
T T T T T
0 10 20 30 40

Months from enrollment

Kidney Blood Press Res 2016



(" Atincdent hemodiasis patients | RiSK profiles for acute health events after incident atrial
(2006-2011) age 67 years or older . . . . . . .
with22yearsof Medicare a8 | fibrillation in patients with end-stage renal disease on

coverage pre-ESRD

1 N=179,000 ) hemodialysis
1 Outcome Unadjusted Demographics-adjusted Demographics + comorbidities-adjusted
Time since AF - - @@ ———
Excluded 2,538 patients without any HR 95% C 95% C HR 95% CI
Medicare A or B claims during 2 —
schemic stroke
years pre-ESRD (non-users of system) No AF 1.0 Referent 1.0 Referent 1.0 Referent
N=176,462 <30 days 221 1.72-2.85 2.16 1.68-2.78 2.10 1.63-2.70
31-90 days 2.57 2.12-3.11 2.53 2.09-3.07 247 2.03-2.99
>90 days 1.52 1.36-1.71 1.53 1.37-1.72 1.51 1.34-1.69
Myocardial infarction
No AF 1.0 Referent 1.0 Referent L0 Referent
Excluded 88,730 patients with any 0-30 days 1.86 153-225 1.77 146-2.15 1.69 1.39-2.04
atrial fibrillation claims, myocardial >30-90 days 237 2.06-2.72 2.28 198-2.62 217 1.89-2.49
infarction, stroke, or hip fracture >90 days 1.34 1.23-1.45 1.30 1.20-1.41 1.25 1.15-1.36
events during 2 years pre-ESRD Hip fracture
N=87,732 No AF 1.0 Referent 1.0 Referent 10 Referent
0-30 days 1.26 0.86-1.85 1.11 0.76-1.64 1.09 0.74-1.60
>30-90 days 1.54 1.17-2.03 1.39 1.05-1.83 1.36 1.03-1.79
>90 days 1.35 1.18-1.53 1.24 1.09-1.41 122 1.07-1.39
( . \ Death
Excluded 2,355 patients with missing No AF 1.0 Referent 1.0 Referent 1.0 Referent
demographic data, age >100 years, 0-30 days 1041 9.97-10.85 9.69 9.29-10.11 9.17 8.79-9.57
or any censoring date before or on >30-90 days 5.07 483-533 478 4.55-5.02 455 4.33-478
the reported incident ESRD date >90 days 242 2.34-2.50 2.30 2.23-2.38 221 2.14-2.29
k. N=85,377 )

Nephrol Dial Transplant 2018



Interaction between chronic kidney disease and atrial fibrillation on
incident stroke and all-cause mortality: Matched cohort study of

149,594 patients|

Methods

<Y, « Matched cohort
| ‘;?l, Single hospital
= ‘ Central Taiwan

poveed  January 2003 -
sty December 2020

% CKD (all stages
and ESKD)
+

w Atrial Fibrillation
+

Interaction
N=49,594

Matched by age, sex,
eGFR within 10
mL/min/1.73 m?2, ESKD
vintage, diagnosis year

Multivariable Cox
proportional hazard
models adjusted for
factors: hypertension,
diabetes, heart failure,
vascular disease,
medication use, fasting
glucose, triglycerides,
and total cholesterol

Subgroup analysis:
age, sex, diabetes,
anticoagulants

@ Incident ischemic stroke within 3 years

aHR3.31  2.73
95% Cl (1.60-4.46)

95% CI (2.46-4.45)  95% Cl (1.88-3.96)

p-value: 0.006 p-value: 0.006 p-value: 0.006
% % &g
CKD 4 + AF CKD 5 ND + ESKD + AF
HR237 253
95% Cl (2.12-2.65) 95% Cl (2.24-2.87) 95% CI (2.84-3.98)
p-value< 0.001 p-value< 0.001 p-value< 0.001

All-cause mortality within 3 years

Res Pract Thromb Haemost. 2019



Res Pract Thromb Haemost. 2019
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[MowkAiot 0TOUC OPLOMOUC TNC KOATILKNC MOPOPUYNC

Optobe

AF burden ErtiBapuvon KM To M0000TO TOU XpOvou o KM katd tn SLApKELA LG
OUYKEKPLUEVNG TtEPLOSOU TTapakoAoUBOnaong

Paroxysmal AF Nopoéuouikn KM KM mtou teppatiletol avBopunta ) pe mapepBaon evtog 7
NUEPWV OO TNV EVAPEN TNG

Persistent AF Entipovn KM Yuvexnc KM mou Stapkeil > 7 nUEPEC

Long-standing 2uvexns KM dtapketag > 12 unvwv

persistent AF

Permanent AF Moviun KM Artoboxn KM arto tov acBevr) kat Tov KALWVLIKO Latpo
AapBavetal kowvn anodaon yla tn SLoKOTA TEPALTEPW
NMPOooTABELWY amokataoTaong r/kat dtatripnong tou
dAeBokouBLkov puBuou

First diagnosed AF  Mpwtn dtdyvwon KM rou b¢ev eixe dtayvwotel oto mapeABov, aveéaptnta amno
KM N SLapKeLa TNC appuBLiac i TNV mapouoia Kol TN
coBapoTNTA TWV OXETIKWY OUUTTTWHUATWV

European Heart Journal 2024



Device-detected YrtokAwvikr) KM mou ACUUTMTWHATIKA eTtelcodla KM Ttou avixveUOVTalL 0E CUOKEUEC

subclinical AF QVLXVEUVETAL QIO OUCKEUN  OULVEXOUC apakoAolOnonG. EpduteUUEVEG KOPOLAKEC NAEKTPOVLKEG
OUOKEUEC, POPNTEC CUCKEVEG OUVEXOUC TtapakoAolOnong.
MpoyvwoTIKOC mapdyovtag LEAAOVTLKAG KAWVIKAG KM

European Heart Journal (2024

REPORTS

KIReports.org

Implantable Loop Recorder Monitoring
and the Incidence of Previously Unrecognized
Atrial Fibrillation in Patients on Hemodialysis Kidney International Reports 2022
* 66 pts HD: 59 (90%) xwpig Stayvwon KM
* KM biapkelag 6 min aviyveutnke oto 31% (18/59) xwplig mponyouuevn dtayvwon KM
e 71% (5/7) pue mponyoupevn Stayvwon KM
* Jtoug 23 pts pe KM, ta emelcodia kataypdadnkav oto 16% pts days

* Jtoug pts pe AF > 6 min, 83% (19/23) eiyav CHA2DS2-VASc score >2

Conclusion: New AF was detected in approximately one-third of patients with KF-HD. AF aftects a sub-
stantial proportion of patient days and may be an underappreciated cause of stroke in KF-HD.



Ektipinon tou kKwwduvou sudavionc AEE og KM

Clinical Kidney Journal, 2024
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European Society doi:10.1093/europace/euaa287
of Cardiology

Atrial fibrillation burden: an update—the need
fora CHA,DS,-VASc-AFBurden score

Kathryn D. Tiver ® !, Jing Quah"2, Anandaroop Lahiri', Anand N. Ganesan'?, and
Andrew D. McGavigan'%*

1Departrnent of Cardiovascular Medicine, Flinders Medical Centre, Bedford Park, South Australia 5042, Australia; and 2!‘(:a;:n-llege of Medicine and Public Health, Hinders University
of South Australia, Bedford Park, South Australia 5042, Australia



NaAaotepa .....

Kivbuvoc toxatukou AEE KM, kaBopiletal povo
tn BaBpoloyia CHA,DS,-VASc, avefaptnta ano

10 PopTio TNC KOATIKAC MAPULOPUYNAC

Risk Factor
# Londiat frbare

Ap2lSy
Lty

Wosesdur duean
Ape sy
Secgategory ffemale)

.._.............§

Rigk of [rrrerrrmsmmmmmmsesssssssmsmnssssssssssmtissssss i s
stroke

AF burd('n —

Risk of
embolic

Mpoteivetal ...

YToBeTIkO oxnua mou nmepLypadeL TN oXEon METOEL TOU
doptiov tng KM, Twv mapayoviwy Kivduvou oe
eninedo aoBevou ¢ Kol Tou Kivduvou gykedaAkol
enelcodiov

A / CHA,DS,-VASc 2 2 (2 3 in females)

Anticoagulation guideline
indicated

\ CHA,D5,-VASc 1 (2 in females)
complications

High

burden
Low
burden
>24hr
255 hr Fr'rr'r,,.—r—""F'J CHA,DS,-VASc 0 (1 in females)
=5-6
<1 min h.—aﬂ““‘Jﬂdéﬂﬂ ) ) o
Cdmin Anticoagulation not indicated

No AFl Sub-clinical AF ! Paroxysmal AF | Non Paroxysmal AF

AF burden b




CHA,DS,-VASC SCORE

CHA:DS »>-VASc risk factor Points

Congestive heart failure +|

Signs/symptoms of heart failure or objective evidence of

reduced left-ventricular ejection fraction

Hypertension +1

Resting blood pressure >140/90 mmHg on at least two

occasions or current antihypertensive treatment

Age 75 years or older +2

Diabetes mellitus +1

Fasting glucose > 125 mg/dL (7 mmol/L) or treatment

with oral hypoglycaemic agent and/or insulin

Previous stroke, transient ischaemic attack, or +2

thromboembolism

Vascular disease +1

Previous myocardial infarction,peripheral artery disease,

or aortic plaque

Age 65-74 years +* |
+1

Sex category (female)




Validation of risk scores for ischaemic stroke in atrial
fibrillation across the spectrum of kidney function

Graphical Abstract

Weighing stroke and bleeding risk is essential for individualized medicine

Classic risk factors II “ l + W} + + R + " ;;_'

for ischaemic stroke

Atrial fibrillation (AF) Hypertension Dyslipidaemia Atherosclerosis Demographics
\ J

|
Attenuated in chronic Ischaemic Bleedin
g
kidney disease (CKD) ‘ . . — @ stroke risk "I® risk

Unclear predictive performance in patients with CKD: risk of misclassification and over- or undertreatment

=
Six scores validated: AFl, CHADS,, Modified CHADS, showed consistent - = m"‘
Modified CHADS,, CHA,DS,-VASc, and good predictive discrimination: é’g* = Mnnuon
ATRIA, and GARFIELD-AF 8
Kidney function C-statistic (95% Cl) '8 © |
Normal eGFR 0.78 (0.77-0.79) E -
Mild CKD 0.73 (0.71-0.74) g s, o4
2o
Advanced CKD 0.74 (0.69-0.79) g
- - o o
36 004 I-'lﬂ-l'l'lﬂll-"ﬂ-“tﬂ with ... and reasonable calibration, L
. ded largely independent of kidney & +—— v v v
AFinclu FrinEoR 0 02 04 06 08 10
Predicted probability

European Heart Journal 2021



MpoyvwoTikn arnodoon ££EL ETIUKUPWUEVWV
BaBpoAoyLwv Kivéuvou

Risk score characteristics Validation

Study Outcome Timeframe Original Normal eGFR Mild CKD Advanced CKD

(i) camti e o k. G o o
AFI* IS, TIA,SE NS (2.3y) — 0.68 (0.67-0.69) 0076 0.114 058 (057-0.59) 0130 0.147 055(051-0.59) 0.127 0.150
CHADS,”' IS, TIA NS (1.0y) 0.82 0.78 (0.77-0.80) 0.047 0.039 0.70(0.68-0.72) 0.084 0.055 0.71(0.66-0.76) 0.086 0.063
Modified- IS, HS 5y (5y) 0.72 0.78 (0.77-0.79) 0124 0150 0.73(0.71-0.74) 0204 0231 0.74(069-0.79) 0225 0.238

[r:Hffa[}sg12 ]

CHA;DS-VASC™ IS, TIA,SE 1y (1y) 0.61 0.70 (0.69-0.71) 0043 0022 060(058-0.62) 0074 0027 058 (052-0.64) 0.065 0.028
ATRIA% IS, SE NS (24y) 0.73 0.78 (0.76-0.79) 0078 0.055 068 (0.66-0.70) 0133 0.097 066 (0.60-0.72) 0.130 0.120
GARFIELD-AF” IS, TIA,SE 1y (1y) 0.69 0.76 (0.75-0.77) 0047 0029 067 (0.65-0.69) 0084 0.104 0.70(0.64-0.76) 0.086 0.108




Avaykn yLo véa aflomiota epyaleia ektipnong tou |\

Kivbuvou AEE

AF in HD

Dialysis risk score:

* Prior TIA/ischemic stroke 3
* Diabetes 1
* Age > 75 years 1
* Gastro-intestinal bleeding < 1 year -1

Dialysis risk score 2 2: Dialysis risk score < 2:

Anticoagulation No anticoagulation

Nephrol Dial Transplant 2022
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Clinical Kidney Journal, 2024



Stroke prevention in atrial fibrillation patients with end-stage renal disease:
how far from Ithaca after a long Odyssey?

Future directions
(LAAO)

LM-KIDNEY VKAs in ESRD
Trial (ongoing)

Future directions LAAO in ESRD AVKDIAL trial (stopped)
Meta-analysis'® (2016)

No RCTs

(POAE) —- : Watch-AFIB (stopped)
STOP HARM (stopped)
SACK trial (ongoing) '\ H o
SAFE-D (2025) ! 7 beervationel study=: e. =
I LAY
\ \ \
l ~e \
: 4 \ Se-- Troy
Future directions (?) i 3 |- 0
FXl-inhibitors | R 5 () Ithaca “,
Artificial intelligence ™ s !
i % Future directions / /
] L (vKas)
[ DANWARD trial | ok
y (ongoing) Ve
=t ']

DOAC Trials ' {

RE-LY (2009)

ROCKET-AF (2011)
ARISTOTLE (2011)
ENGAGE AF- TIMI 48 (2013)

European Journal of Internal Medicine 2025



VKAs yia tnv KM o€ aoBeveic umto AK?

Mechanism of Action of Warfarin

00

Warfarin

/\ Vitamin K
( | epoxide
- V reductase

Vitamin K \¢// Coagulation
cascade
t l
Liver c —_—
Reduced
vitamin blood clotting

vitaminK Liver cell



KaAowpuAaén: omavio, anetAntiko yua tn {wn cuvoépoLuo

Epidermis
Dermis

Arteriole
Hypodermis

Contractile  CKD, Ca, PO, Osteochondrogefi
VSMC  VitaminD,
_ -~ Diabetes mellitus

Transdifferentiation

Elastin fibefs

}j
Internal
elastic lamina

LUMEN

NGalcium
hygjrogg)apa!ite

Endothelial
cell damage

vesicles l

Inflammation

N EnglJ Med 2018



Cohort identified with AF
from 2004 - 2008
(N=498,171)

Without AF diagnoses
In previous 4 years
(N=306,389)

With AF diagnoses in previous 4
years (N=191,782)

v

With a confirmatory atrial fibrillationMutter
diagnosis between 30 and 385 days after
the first AF diagnosis (N=164,574)

Without a confirmatory AF diagnosis
between 30 and 365 days after the first
AF diagnosis (N=141,815)

Seen in cardiology, primary care, women's
health clinic, nephrology, geriatric or
anticoagulation clinic as an outpatient within
90 days after first AF diagnoses inside
the continental USA
(N=154,332)

Not seen in cardiology, primary care, women's health
clinic, nephrology, geriatric or anticoagutation clinic as
an outpatient within 80 days after first
AF diagnoses or were seen in non-
continental US areas (N=10,242)

Y

Received any outpatient prescription within
90 days of first AF diagnosis and alive at 30
days after first AF diagnosis
(N=147 582)

Did not receive any outpatient prescription within 90
days of first AF diagnosis (N= 6 749) or died within 30
days of first AF diagnosis (N=1)

No history of ablation within last 4 years
before AF diagnosis (N=147,549)

History of EP/surgical ablation (includes SVT ablation)
within last 4 years before AF diagnosis (N=33)

Did not have at least one creatinine value 20.3 mg/dL

Presence of at least one creatinine value
20,3 mg/dL between-365 and +90 days
from AF diagnosis (N=126,123)

r

between-365 and +30 days from AF diagnosis
(N=21,426)

123.188

History of kidney transplant (N=273) or vaive disease
(N=1 868) within last 4 years prior to AF diagnosis;
diagnosis of hyperthyroidism (N=399) or prescription of
antithyroi medication (N=245) within 365 days before
AF diagnosis; cardiac surgery within 30 days before
AF diagnosis (N=488)

ORIGINAL ARTICLE

Warfarin utilisation and anticoagulation control in
patients with atrial fibrillation and chronic kidney

disease

70%

65%

3
*

&
£

Time in Therapeutic Range (%)
2 g

35%

30% -

‘439 “}
I
eGFR Group

~==Qverall TTR
~—First Year Use
——Second Year Use
===Third Year Use

Heart 2018



Oral anticoagulants, time in therapeutic

range and renal function over time in

real-life patients with atrial fibrillation

and chronic kidney disease

Table 2 Predictors of poor TTR

Characteristics Coefficient (95% CI) P value
CKD stages

eGFR =90 Reference

eGFR 60—89 39(2.2105.6) <0.001

eGFR 30-59 3.0(1.1 to 5.0) 0.002

eGFR 1529 —09(—4.0t0 2.2) 0.58

eGFR <15/dialysis -5.5(=11.0t0 0.1) 0.05
Age (/10 years) 0.4 (—0.1 to 1.0) 0.12
Sex, female —0.7 (-1.6 10 0.2) 0.14
Hypertension 0.2 (-0.8to1.1) 0.70
Diabetes mellitus —2.1(-3.410-0.9) <0.001
Prior stroke/TIA/systemic 0.6 (—0.7 to 1.9) 0.34
embolism
Prior MI 0.7 (—1.3 to 2.6) 0.50
Prior PCI or CABG 0.2(-1.51t01.9) 0.82
Heart failure —3.5(—4.9t0 —2.2) <0.001
Peripheral vascular —-1.8(-3.9100.3) 0.10
disease
COPD —6.3 (—8.2 to —4.5) <0.001
Cancer (within 3 years) —0.2(—2.1101.8) 0.86
Prior major bleeding —1.6 (—3.4100.2) 0.08
Acetylsalicylic acid —-1.5(-2.610 —-0.4) 0.01
P2Y,, inhibitor 0.5 (—2.5 to 3.5) 0.74

Percentage

100%

5% -

50% 4

25% 1

0%

eGFR (mL/min/.73m?) strata

T
aGFR 15-24 ¢
dialysis

B R=tox ] TTReo-7o% ] TTR <60%

Open Heart 2022



Association Between Use of Warfarin for Atrial Fibrillation
and Outcomes Among Patients With End-Stage Renal Disease
A Systematic Review and Meta-analysis

311 Records identified through database searching

E Major bleeding
': 26 Dv plictos e o] HR Favors = Favors Weight,
Source (95% CI) warfarin : control %
295 Records screened Winkelmayer et al,9 2011 0.96(0.70-1.31) N B 14.60
Carreroetal, 10 2014 0.52(0.16-1.65) - 2.62
| "7 reoviows,lotters, and sbetactsy Shah et al, 12 2014 1.41(1.09-1.81) g 3 16.64
Wakasugi et al, 13 2014 0.85(0.19-3.64) = 171
84 Full-text articles assessed for eligibility Shen et 3[,15 2015 1.00 (D.69-1.44] —.':r— 12.87
Garg et al, 16 2016 1.53(0.94-2.51) e B 9.63
> 69 Full-text articles excluded s
| Wang et al,1” 2016 3.26(1.13-9.40) & N 3.11
i 20 ~ I
15 Studies included in qualitative synthesis Kaiet al,™ 2017 0.97(0.77-1.20) -.-E 17.74
Tanetal, 19 2019 1.48(1.32-1.66) | 21.08
15 Studies included in quantitative synthesis (meta-analysis) | Overall: [ =66.0% 1.20(0.99-1.47) * 100.00
| T T T T TTTT I T T T TTTTT I
47.480 acBeveic pe KM kat XNATZ kat AK 01 HR{'BIS”/ ) 10

10.445 (22,0%) VKAs

Meaon nepiodog napakolouvBnong 2,6 (1,4) €tn JAMA Network Open. 2020



DOACs yia tnv KM oe aocBeveic umo AK?
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Factor Xa
inhibitors
® Apixaban

® Fdoxaban
® Rivaoxaban

Direct

thrombin
Prothrombin (I1) inhibitor

® Dabigatran




FIGURE 4 Pharmacokinetics of Nonvitamin K-Dependent Oral Anticoagulant Agents

apixaban

/A
¥

- parent drug
(87% bound) '
6% cleared

CYP3A4/5 and with dialysis
P-glycoprotein

IF“‘-—...;-*
inactive =50%0 in 27% renal
metabolite feces

elimination

C
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¥
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—-  active

TE i
(35% bound) :
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with dialysis

B0% renal elimination
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Y
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"

~

D
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,!
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{eﬂzabmite eLiminatinn/
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10% metabolite
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40% bile
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2
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MeAeteg paoncg 3: DOACs vs VKAs

Sample size

New treatment

design

Patients

18.113

Dabigatran 110mg BID
Dabigatran 150mgBID

Non inferiority
PROBE

AF + CHADS2>1

14.266

Rivaroxaban 20mg
Qb

Non inferiority
Double blind

AF + CHADS2>2

18.201
Apixaban 5mg bid

Non inferiority
Double blind

AF + CHADS2>1

21.500

Edoxaban 30mgQD
Edoxaban 60mg QD

Non inferiority
Double blind

AF + CHADS2>2

[ Renal Exclusion

CrCl < 30 ml/min

CrCl < 30 ml/min

CrCl < 25 ml/min

CrCl < 30 ml/min ]

Primary outcome

Safety outcome

Stroke (ischemic or

hemorragic) or systemic

embolism

Primary: Major
bleeding
Seconary: major
bleeding + CRNM

Stroke (ischemic or
hemorragic) or
systemic embolism

Primary: Major
bleeding
Seconary: major
bleeding + CRNM

Stroke (ischemic or
hemorragic) or
systemic embolism

Primary: Major
bleeding
Seconary: major
bleeding + CRNM

Stroke (ischemic or
hemorragic) or
systemic embolism

Primary: Major
bleeding
Seconary: major
bleeding + CRNM



Comparison of the efficacy and safety of new oral
anticoagulants with warfarin in patients with atrial
fibrillation: a meta-analysis of randomised trials

71.683 pts
NOACGCs: 42 411 pts
VKAs: 29 272 pts

Favours NOAC

Favours warfarin

Pooled NOAC Pooled warfarin RR (95% Cl) P

(events) (events)
Efficacy
Ischaemic stroke 665/29292 72429221 —@—— 0-92 (0-83-1-02) 0-10
Haemorrhagic stroke 130/29292 263/29221 <> 049 (038-0.64)  <0.0001
Myocardial infarction 413/29292 432/29221 C‘ 0-97(0-78-120) 077
All-cause mortality 2022/29292  2245/29221 @ 0-90 (0-85-0-95)  0-0003
Safety
Intracranial haemorrhage  204/29287 425/29211 O 0-48 (039-0-59)  <0-0001
Gastrointestinal bleeding ~ 751/29287 591/29211 O 1-25 (1.01-1.55) 0-043

02 05 . 5
4+— —>

Lancet 2014



416,687 prevalent (01.01.2012) and 560,088 incident dialysis patients (2012-2016)

298,370 patients had one inpatient or two outpatient AF diagnoses Apixaban versus No Anticoagulation in Patients
Undergoing Long-Term Dialysis with Incident Atrial

Restrict to patients with incident AF after 01.01.2012 and alive at 30 days post-AF

- L ] -
N = 81,457 Flbrlllatlon
Restrict to patients with continuous part A and B Medicare coverage for the year
before AF diagnosis and part D coverage through 6 months prior to AF Table 2. Clinical outcomes in the “as-treated” population (main analysis)
R ou Incidencein  Incidence  Crude Hazard Ratio (95% P Adjusted® Hazard Ratio (95% P
L Apixaban Users  in Nonusers Confidence Interval) Value Confidence Interval) Value
An ke, TIA, 75(1 7.0 (114 1.24 (0.69 to 2. 47 1.29 (0.72 to 2. .39
Exclude patients with valvular AF o arism >(13) 0ty (0.69t0 2.23) 0 ] 072 t02.33) 03
N = 16.064 ARy SroKe DBI=11] 5.8 196] I3 (U580 2.19] 72 1.17 (0.60 to 2.28) 0.64
' Major bleeding 49 (<11) 1.6 (45) 2.74 (1.37 to 5.47) 0.004 ] 2.76 (1.38 to 5.52) 0.004
. 57 TI5(090To T27) 26 1.15 (0.90 to 1.46) 0.26
important
Restrict to patients without any anticoagulant prescription prior to AF diagnosis bleeding
Ischemic stroke 27.6 (43) 25.1 (373) 1.24 (0.90 to 1.71) 0.18 1.25 (091 t0 1.72) 0.17
N=14,699 or MI
Ischemic stroke 3.5 (<11) 5.0 (81) 0.81 (0.35 to 1.89) 0.63 0.85 (0.36 to 1.98) 0.71
Hemorrhagic 2.3 (<11) 1.3 (22) 1.89 (0.65 to 5.47) 0.24 1.89 (0.65 to 5.49) 024
Exclude patients on warfarin or rivaroxaban or edoxaban or dabigatran stroke

N=11,917

Final cohort (AF diagnosis before 31.12.2015)
No treatment: N = 10,976 Apixaban: N = 521

AvadpoLkn HEAETN apaATAPNONC

Apixaban €vavtl elkovikoU ¢pappaKou

Propensity score dev kateypae AANEC TIAPAUETPOUC TTY.
After maiching 3:1 for the propensity score (20.5%) BMI,aoTtipivn, 660n, AAAO QVTUTNKTKA ......

No treatment: N = 1561 Apixaban: N = 521




Apixaban Dosing Patterns Versus Warfarin in Patients With
Nonvalvular Atrial Fibrillation Receiving Dialysis

Study Methods Results

C Outcomes Analysis Treatment Crude N Event Rate HR (95% Cl)
°0 Treatments Compared ey, perd00py
M USRDS Data P Stroke/SE ITT Warfarin 424 2.1 + 1 (Ref)
Warfarin Apixaban concordant 52 2.0 — A 0.89 (0.65, 1.21)
Apixaban below label 54 1.9 —is 0.85 (0.62, 1.17)
f R
; Label-concordant CAS Warfarin 154 23 - 1 (Ref)
* Adult Medicare : ; Apixaban concordant 18 24 e 0.93 (0.55, 1.58)
beneficiaries apixaban (5 mg, twice Apixaban below label 24 2.3 —_— 0.91(0.57, 1.47)
= : ; a da
receiving dialysis, ) _ Major bleeding T Warfarin 1226 6.3 + 1 (Ref)
2013-2018 Below-label apixaban Apixaban concordant 127 45 == 0.67 (0.55, 0.81)
Apixaban below label 117 4.7 T 0.68 (0.55, 0.84)
. (2'5 mg, when 5 mg CAS Warfarin 606 9.1 + 1 (Ref)

* Nonvalvular atrial is indicated [twice a Apixaban concordant 49 54 "= 0.53 (0.39, 0.73)
fibl"i”atlon and a new day for both]) Apixaban below label 53 5.1 0.52 (0.38, 0.69)
prescription for o All-cause mortality  ITT Warfarin 6096 28.8 t 1 (Ref)
apixaban or warfarin | Clinical Outcomes eiteo B B B Gl

\. J » Stroke/systemic embolism CAS Warfarin 1670 2438 t 1 (Ref)
. . Apixaban concordant 188 22.4 ——— 0.85 (0.72, 1.00)
N=17,156 * Major bleeding Apixaban below label 245 24.8 —r 0.96 (0.83, 1.11)
 All-cause mortality - '
0.5 1.0 2.0

ITT: intention-to-treat
CAS: censored-at-
drug-switch

CONCLUSION: Apixaban was associated with lower risk of major bleeding than warfarin, but apixaban dose was
not associated with bleeding risk. Dosed according to the label, apixaban may be associated with lower mortality.

James B. Wetmore, Eric D. Weinhandl, Heng Yan, et al

@AJKDonline | DOI: 10.1053/j.ajkd.2022.03.007



Rivaraxaban
vs. Warfarin

Interaction P

R (9o T
Efficacy Quitcomaes !
StrokelSE 0.050
WRF 050 (027, 0.493) ‘
SRF 0.97 (076, 1.24)
Vascular death 0.56
WRF 098 (053, 1.79)
SRF .80 (0.61, 1.06) —p—
Bl 0,20
WRF 052 (022, 1.23) ‘.
SRF 0.95 (0.68, 1.34) ——
StrokelSEN-death/sdl 0.085%
WRF 0o (0,43, 0.94) +
SRF .92 (0.78, 1.09) —i-
Death 0.73
WRF 0.83 (0.50, 1.239) "
SRF 075 (0,59, 0.96) +
Safety Outcomes
Major/™MCR bleed 0.61
WRF .06 (080, 1.39) —
SRF 0.5 (0.8, 1,08) ——
Major bleed 013
WRF 1.45 (080, 2.35)
SRF 0,98 (0.82, 1.18) ——
Fatal bleed 0.98
WREF e (0,17, 3.99)
SRF 068 (0.35, 1,28)
Critical organ bleed 0.44
WRF 0.55 (0.18, 1.63) *
SRF 045 (061, 1.10) i
Transfusion =2 units 0.29 *
WRF 1.96 (0,79, 4,87)
SHF 1.16 (0.79, 1,70) ——
Hemoglobin drop 0.047
WRE 1.98 (1.11, 3.55) *
SRF 1.06 (0.85, 1.32) —_—
ICH 0.67
WRE 0.62 (0.20, 1.90) &
SRF 0,81 (053, 1.22) o
MMCR bleed 0.49
WRF 0.89 (0,65, 1.23) ——
SRE 1.00 (0,90, 1,13) —T—
| ) LJ LJ I L L] L}
0,125 0,25 0.5 1 2 4 B
Rivaroxaban better Warfarin better

On-Treatment
Outcomes in
Patients With
Worsening Renal
Function With
Rivaroxaban
Compared With
Warfarin
Insights From
ROCKET AF

Circulation 2016



Stroke/embolism less with RV vs WRF No difference in major/non-major clinically relevant bleeding
especially in WRF (1.54 vs 3.25 events in 100 pt-years

A 100 150 25.0
Rivaroxaban B
} vs. Warfarin L 00 . b 150
HR (95% CI) . Rivaroxa a!n
w0 E vs. Warfarin
c 8.0 0.50 ﬁ 2000 I HR I:BE% cl
b Interaction p = 0.050 ﬂ Interaction p = 0.61
2 WRF x treatment WRF x treatment 0.50
E 3 o WRF = decrease
e O 60 E # of 20% or more
o % e N e B
28 WRF = decrease o< e
E = of 20% ar more 8, E
u.; < e Warfarin E 5
~= 40 ___ ° =100
3 c Rivaroxaban — T e 1 T L LT P P L et P
= £ E """""""""""""""""""""""""""""""""""""""""""""""
—?E oy e \Warfarin 000 T, B
2 o Rivaroxaban .
a8 m
o E 5.0
=} [N
0.0 )
0 10 20 30 40
Creatinine Clearance: % decrease from screening Creatinine Clearance: % decrease from screening

Circulation 2016



Stroke/embolism less with RV vs WRF No difference in major/non-major clinically relevant bleeding
especially in WRF (1.54 vs 3.25 events in 100 pt-years

A 100 1.50
Rivaroxaban B 250
} vs. Warfarin 100 150
E HR (95% C1) Rivaroxaban
8.0 0.50 o I E vs. Warfarin
|5 Interaction p = 0.050 3 200 ¢ HR (95% Cl)
F WRF x treatment 2 Interaction p = 0.61
E — x WRF x treatment 0.50
v T 60 5 WRF = decrease
3 ﬁ E £ 150 of 20% or more .
= o WRF = decregse = e T posttos [P
E = of 20% or more EE L OO PRTOPRTIONY
u-: X = Warfarin E‘ 2 —
- 40 z —
T £ ====Rivaroxaban 4=
£ £ ° E 100
o — = Y prvasg L [ 0 i o o g g
:E- _E E,E. ‘E ...............................................................................
% E e \Warfarin RELLLITT TP e
e % Rivaroxaban
-y a4 50
£
0.0 !
o 10 20 30 40

Creatinine Clearance: % decrease from screening

Creatinine Clearance: % decrease from screening

Circulation 2016



Multicenter RCT of vitamin K antagonist replacement by
rivaroxaban with or without vitamin K2 in hemodialysis patients
with atrial fibrillation: the Valkyrie study

METHODS

VKA INR 2-3 >

Rivaroxaban 10 mg od>

-+

*Vitk status, PWV and CAC score

Rivaroxaban + Vit K2 >
- - s

Oom* em* 12m* 18m*

OUTCOME
Sy - VA L - WA Rate per 100 persan-years (number)
4 o  ersesten o  Muarcasten Bleeding
000 @ Fvarmsatinn « w02 3 @ Fovaanatoen & Wi K3 Tyie VRA Fosarosatan | Fvasonston
i g - L o) nead, WRET geeal)
. !
gi 'mL L 1 . gi"< : . TR TEN 3 50
ii o{ -"-,\__ ;; veaweey is ) ‘ 1///,/ ? Vacs 27 am s
S yoo0 > ' ng - = e
. + * |3 y = | —r———g .00 7.3 () B2
= e e Pa—
2000 B 1 '
/ [ro— 255 (04) o 203 (ve)
_O00 -~ v — ° - -
o =B, D 2 . . © . P 2 1 || S 270 2.3 (V0 2801
CONCLUSION

Withdrawal of VKA and high-dose Vitamin K2 improve Vitamin K status in
hemodialysis patients, but have no significant favorable effect on VC progression.
Severe bleeding complications may be lower with rivaroxaban than with VKA.

JASN




)
' HD patient with atrial fibrillation ]
b

w

AvayKn yLa Vvéa aLlomlota epyalEia
eKTipNnoNng tou Kwduvou AEE

[ Mechanical valve replacement ] Yes
No

i ¥ "\I
Dialysis risk score:
Prior TIA/ischemic stroke 3
Diabetes mellitus 1
Age > 75 years 1
Gastrointestinal bleeding < 1 year -1

- v

L L

(<2) (22)

L

Recommendations Class® Level®

Oral anticoagulation is recommended in patients
with clinical AF at elevated thromboembolic risk to
prevent ischaemic stroke and

thromboembolism.?3%:240

A CHA;DS;-VA score of 2 or more is recommended
as an indicator of elevated thromboembolic risk for
decisions on initiating oral anticoagulation.

Oral anticoagulation is recommended in all patients
with AF and hypertrophic cardiomyopathy or
cardiac amyloidosis, regardless of CHA;DS,-VA
score, to prevent ischaemic stroke and

thromboembolism.?7%-27¢

l l ©ESC 2024
L
No OAC 2.5 mg apixaban BID
Consider LAA-O OR 10 mg rivaroxaban OD
OR LAA-O

Nephrol Dial Transplant 2022



@ESC

European Society
of Cardiology

2uviotwpevec dooelc yia NOACs

DOAC

Apixaban

Dabigatran

Edoxaban

Rivaroxaban

Standard full dose Criteria for dose reduction

5 mg twice daily Two out of three needed for dose reduction:
(i) age =80 years
(i) body weight <60 kg

| (i) serum creatinine >133 pmol/L. |

150 mg twice daily Dose reduction recommended if any apply:
(i) age =80 years
(i) receiving concomitant verapamil.
Dose reduction considered on an individual basis if any apply:
(i) age 75-80

(i) moderate renal impairment (creatinine clearance 30-50 mL/min)

(iii) patients with gastritis, oesophagitis, or gastro-oesophageal reflux
(iv) others at increased risk of bleeding.

60 mg once daily Dose reduction if any apply:

(i) moderate or severe renal impairment (creatinine clearance 15-50 mL/min)

(i) body weight <60 kg

(iii) concomitant use of ciclosporin, dronedarone, erythromycin, or ketoconazole.

20 mg once daily [ Creatinine clearance 15-49 mL/min. ]

Reduced dose only
if criteria met

2.5 mg twice daily

110 mg twice daily

30 mg once daily

© ESC 2024

15 mg once daily

European Heart Journal 2024



Recommendation 3.16.1: We recommend use of non-vitamin K antagonist oral anticoagulants (NOACs) in
preference to vitamin K antagonists (e.g., warfarin) for thromboprophylaxis in atrial
fibrillation in people with CKD G1-G4 (1().

Recommendations for CKD/Kidney Failure
Referenced studies that support the recommendations are

summarized in the

. For patients with AF at elevated risk for stroke and

CKD stage 3, treatment with warfarin or, preferably,
evidence-based doses of direct thrombin or factor
Xa inhibitors (Table 19) is recommended to reduce
the risk of stroke.'"®

CrCl (mL/min)
DOAC =95 21-895 31-50 15-30 =15 or on dialysis
Apixaban 2 or 2.5 mg twice Sorzsmg Jor2smg Jor2.5mg 2 or 2.5 mg twice
daily* twice daily™ twice daily™ twice daily” daily*

Dabigatran | 130 mg twice daily | 150 mg twice | 150 mg twice | 73 mg twice Contraindicated
daily daily daily

Edoxaban Contraindicated &0 mg once 30 mg once 30 mg once Contraindicated
daily daily daily

Rivaroxaban | 20 mg once daily 20 mg once 15 mg once 15 mg once 15 mg once daily T
daily daily daily

. For patients with AF at elevated risk for stroke and

CKD stage 4, treatment with warfarin or labeled
doses of DOACs is reasonable to reduce the risk
of stroke.*®

US FDA Approved Dec 2012 — except CrCL < 25
Ammended Jan 2014 to include CrCL < 25 + Dialysis pts

. For patients with AF at elevated risk for stroke and

who have end-stage CKD (CrCl <15 mL/min) or

are on dialysis, it might be reasonable to prescribe
warfarin (INR 2.0-3.0) or an evidence-based dose
of apixaban for oral anticoagulation to reduce the

risk of stroke.%7

r

Armerican
Heart
Association.

2024



CENTRAL ILLUSTRATION Proposed Approach to Stroke Thromboprophylaxis in a Patient With

Concomitant Chronic Kidney Disease and Atrial Fibrillation

JAAC 2019

TABLE 5 EMA/FDA Recommendation for CKD Stages 4 and 5D Patients

Registry evidence favors DOAC over vita
If vascular calcification, calciphylaxis or
Use appropriate (

Yes -

No  treatme

(e.g.,
appenda
or no

Dabigatran Apixaban Rivaroxaban Edoxaban
CrClL 15-30 ml/min FDA 75 mg BID 5 or 2.5 mg BID* 15 mg QD 30 mg QD
EMA Contraindicated 2.5 mg BID Limited clinical data —15 mg QD 30 mg QD
CrCl < 15 ml/min FDA Not approved 5 mg BID Limited clinical data—15 mg QD Not approved
EMA Contraindicated Contraindicated Contraindicated Contraindicated
Dialysis FDA Not approved 5 mg BID Limited clinical data—15 mg QD Mot approved
EMA Contraindicated Contraindicated Contraindicated Contraindicated
Consi
pha

Yes




CKJ REVIEW Clinical Kidney Journal, 2024

Ten tips to manage oral anticoagulation in

hemodialysis patients with atrial fibrillation

Gunnar H. Heine!?, Carolin Schneppe®?, Rupert Bauersachs (93,

Ingo Eitel %, Brendon L. Neuen (9, Christian T. Ruff®, Stephan H. Schirmer’
and An De Vriese (08

* Mnv xpnowuomnoleite xwpic okePn to CHA2DS2-VASC score, aAAa okedteite to DIALYSIS RISK SCORE yia tn
Slaotpwpdtwon tou Kvduvou og aocBevelc urto HD A Tt un xoprnynon aviutnkTlkAS aywyng

e JuumeplhaBete to doptio TNG KM wc emumAgov apayovta KvdUvou

e TOKTLKA EMAVEKTIMNON TNC AVTUTNKTLKAC OlyWYNC YLa Tov Kivouvo atpoppayiog
* MnV XpNOLUOTIOLELTE QVTAYWVLOTEG TNC PLrtapivng K

* [potiudte npoocappocpevn 60on apixaban kat rivaroxaban

* MNpocappoote tn 66on tng HXMB otnv atpokaBapon

e EkTlpoTE TN OUVOALKNA KapdlayyeLlakn Katdotaon Tou a.oBevr umo atpokaBapon, okedpteite pukpn do6on
DOAC w¢ mpootacia Twv ayyeiwv akopa kot o€ acBeveic xwpic KM

e YKeTELTE TNV CUYKAELON TOU APLOTEPOU WTLOU
* Mnv XpNOLUOTIOLEITE WC pouTiva cUVOUAOUO AVTUTNKTILKWY OO TOU OTOMATOC YLoL LeyAAn Ttepiodo

e JuuneplhafBete aoBeveic oe alpokaBapon oe PEAETEC



Management of atrial fibrillation in patients with chronic kidney disease in
Europe Results of the European Heart Rhythm Association Survey

41 Evpwnaikd KEvtpa NAektpoduLOAOYLOC

g B OACtoall

B OACif CHA2DS2-VASc > 1
B OAC if CHA2DS2-VASc >2
B No therapy if HAS-BLED >3

0 ASAif HAS-BLED 23
B LAA occlusion if HAS-BLED >3

0 Individualized shared decision making

Europace 2015



Auvéavetat n xpnon twv DOACs

2003
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Weisbrod et al American Journal of Kidney Diseases 2022
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Moderator Commentary Kidney360

Should Oral Anticoagulation Be Used in ESKD Patients
on Hemodialysis with Atrial Fibrillation?:

COMMENTARY
"mlopen
S ———
Anticoaguiation for Stroke Prevention in Patients With Atrial Fibrillation
EDITOMAL COMMENT and End-Stage Renal Disease~First, Do No Harm
Do f Byt W O i T W W
Benefits and Risks of Anticoagulation B

in Dialysis Patients With
Nonvalvular Atrial Fibrillation
Navigating Through Darkness'

o Wl VDM WPV B B WO

Mpemnel va Slvou e avIUutnKTIKA?
Mowa???

Nat, urté npoiinoBEocelg
Oyt avtaywvioTteg Tng Brrapivne K

Nal ota VEOTEPO AVTUTNKTLKA, UTIO
npoUToBEoELg
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