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Hemodialysis (HD) patients often present with a hemostatic paradox

[ Simultaneously exhibiting increased bleeding risks and prothrombotic tendencies ]

Thrombotic eventsjin CKD are associated with Bleeding complication|in ESRD patients are due
nemostatic, inflammatory and endothelial to platelet dysfunction, platelet-vessel wall ]
dysfunction pathways, involving the activation of interaction

procoagulant factors and platelets and the reduction kAnemia, accumulation of drugs due fo reduced
in endogenous anticoagulants and fibrinolytic clearance, and anticoagulation during HD
activity.

@_ng:b.idjﬂ_e_s_lHyperTensiOﬂ diabetes and (DOPPS) I-1V, the finding was that one in seven
dyslipidemia are linked with thrombosis risk, dialyzer older patients with end-stage kidney disease,
membranes, which activate the coagulation - will experience a major bleeding event W“hi“]
cascade. __3 years of dialysis initiation

CKD is associated with an increased risk of 3.5-fold increasq in bleeding risk was

stroke and systemic embolism (SSE) observed in patients with an e GFR of <45
CKD5D: Risk of Stroke 7.1- fold (USRDS) mL/min/1.73 m2[having albuminuria,

Hallmarks for Thrombotic and Hemorrhagic Risks in Chronic Kidney Disease Patients
Leeba Saeed, et al Int. J. Mol. Sci. 2024, 25(16),



PREVALENCE OF ATRIAL FIBRILLATION
IN PATIENTS ON HEMODIALYSIS

The prevalence of AF in patients on HD also appears

[(DOPPS) of 17 513 randomly sampled HD patients,\ _to be increasing over time. In the United States Renal

2188 had a prevalent Diagnosis of AF. The overall Data System registry from 1989 to 2006, the
prevalence in DOPPS was 12.5%, but varied from

prevalence of AF increased more than 3-fold, from
/@.6% in Japan to 24.7% in Belgium. ) 3.5% 10 10.7%.5

(27%in a province of northern Italy and results h

from our own research project, a The prevalence of AF in HD patients increased with
population-based cross-sectional cohort from age, being 33.2% in patients older than 74 years
\Vienno, Austria, with a prevalence of 26.5% y compared with 24.6% in patients with 65—-74 years

The study of Song et al. indicated a significant
increase in the rate of occurrence of AF in ESRD
pafients on HD using the arteriovenous fistula

compared with those using tunneled-cuffed
catheters.

Atrial fibrillation in patients with end-stage renal disease on
hemodialysis: Magnitude of the problem and new approach to
4 oral anticoagulation Oliver Konigsbrogge Thrombostasis and Hemostasis 2018



AF In ESRD-HD Population, Stratification Risk Score Value

CJASN

Clinical Journal of the American Society of Nephrology

Published 2017

Mark A. Perazella et al,

Cardiac arrhythmias occur more frequently in
patients with CKD/ESRD than in the general
population.

The prevalence of atrial fibrillation
8%=18% in the nondialysis CKD

/%—2/% in hemodialysis,
0.4%—1.0% in the non-CKO general population
(varying by age)

the data on the increased risks of

ischemic stroke in patients on dialysis with aftrial
fibrillation are conflicting—from no increased risk to
risks as high as 35% per year (5).

Paroxysmal Atrial Fibrillation in a Patient on
Hemodialysis

Gareater risks of bleeding risk of gasirointestingl
bleeding at approximately nine-fold higher and
intracerebral bleeding at 4-6.5-fold higher than the

nonhemodialysis population (6).

Risk scores

In General population

Thrombotic risk scores CHADS?2, the
CHA2DS2VASc Bleeding risk scores HASBLED
has been used

of an anticoagulation strategy

CHA2DS2VASc, may not reliably predict strokes in
patients on dialysis
HAS-BLED score may not be discriminatory




AF In ESRD-HD Population, Stratification Risk Score Value

' U(m Clinical Practice Guideline:
Anticoagulation for atrial fibrillation in adults with

UK Kidney Association

advanced kidney disease

Final version:  September 2025
Review date:  September 2028

A e )
CHA2DS2VAScare and HAS-BLED not to be used in isolation, | However, these SSE Scrore and bleeding risk
but should be included in the holistic assessment of the J scores have limited validation in patients with

patient to facilitate shared decision making regarding advanced renal disease (CKD4-G5D),
thromboprophylaxis in AF. 2D \ y

CKD stagé 5 (eGFR <15 ml/min/1.73m? not on dialysis) and dialysis {haemudialysis[peritﬂneal
dialysis)

(We suggest that stroke and bleeding risk scores are not to be used in
isolation but should be included in the holistic assessment of the
patient to facilitate shared decision making regarding

\thromboprophylaxis in AF ) 2D




Atrial fibrillation ih hemodialysis patients has finally statistical
significant role or the ishemic stroke?

Paroxysmal Atrial Fibrillation in a Patient on
‘ 'AS N Hemodialysis

Clinical Journal of the American Society of Nephrology PU bllShed 20 '| 7

Mark A. Perazella et al,

Summarize

Atrial fibrillation occurs more frequently

in the hemodialysis population than in the nondialysis
opulation;

Strokes occur more frequently in patients on dialysis than
in the nondialysis population, regardless of whether a
patient has atrial fibrillation

\_ J
Patients with atrial fibrillation on dialysis likely have a

_higher risk of stroke than patients without atrial fibrillation,
although the association is less apparent than in the non

dialysis population.

(In patients on dialysis with atrial
fibrillation, bleeding events have been
consistently shown to be higher than

Q.S—Z-fold

ischemic-embolic events by approximately

~

J

Another scoring system called R2CHADS2,
derived from the The Rivaroxaban Once
Daily Oral Direct Factor Xa Inhibition
Compared with Vitamin K Antagonism for
Prevention of Stroke and Embolism Trial in
Atrial Fibrillation

(ROCKET AF) study, adds two points for
renal dysfunction to the original CHADS?2
score and was validated among patients
in the Anficoagulation and RiskFactorsin
Atrial Fibrillation (ATRIA) study




Atrial fibrillation ih hemodialysis patients has finally statistical
significant role or the ishemic siroke?

Circulation

Chia-Jen Shih et al  Published19 January 2016

1998 to 2011 6772 patients on hemodialysis with new-

onset nonvalvular AF and matched subjects without
arrhythmia

Conclusions
(The risk of stroke was only modestly higher in patieni
undergoing hemodialysis with new-onset AF than in
those without AF, and it became insignificant when
accounting for the competing risk of in-hospital

@eo’rh. y

The clinical end points were ischemic stroke (fatal or 1hc incidence of ischemic stroke in oatients on
nonfatal), all-cause death, and other serious adverse dialysis with new-onset AF was lower in the present

cardiovascular events.

AF significantly increased the risk of heart failure (HR,

study (3.28/100 person-years)

Danish study17 (5.61/100 person-years) of 901
patients undergoing dialysis with AF, including
outcomes of mild stroke or fransient ischemic aftack

/1..5&:.‘LS.%LLL.J__Af.tl_.fﬁ).._tll.Ll‘_Dm‘_thmfdlf_lﬁsﬁhﬁmlsﬁ population-based study2 (9.9/100 person-years)

stroke and myocardial infarction. Additionally, the
predictive value of the CHA2DS2-VASc score for
ischemic stroke was diminished in the competing-risk

kmodel.

8

J

using US Renal Data System data from 1995 to 2007,
including patients of older age (mean age, 75.9
years).




XOPHIHLIH ANTIMHKTIKQN XE ALOENEIX ME KOATMIKH MAPMAPYTH XE
AIMOKAOGAPLH.

AruEaprévn (Eliquis) == VKAs - Thrombin Inhibitor, Anti VII, XI, X
PiBapoéapumnavn (Xarelto)

) A Warfarin (Coumadin) — Acenocoumarol
ESo§aumavn (Lixiana)

(Sintrom)

=== Direct thrombin inhibitor
AaBiyatpavn (Pradaxa)



XOPHIHXIH VKAs LE ATOENEIX ME KOANIKH MAPMAPYTH XE

AIMOKAO®GAPLH
Seminars in Ne ph ro I_Dgy Oral Anticoagulation Use in Individuals With
Atfrial Fibrillation and Chronic Kidney Disease: A
Volume 44, Issue 2, March 2024, 151517 P

Sara L. Wing MD et al

In non-CKD patients, the effect of vitamin K

ranfagonists, warfarin, was tested in several h
randomized studies, and all of them confirmed the Side Effects

superiority of VKA, over placebo in terms of ischemic

\sfroke reduction. y Arterial calcification

r N Calcific uremic arteriolopathy
Unfortunately,stage 4 and 5 CKD and HD patients with 1-year mortality nearing 50%.

Warfarin freatment is linked o this
condition and is possibly causal, with

_were excluded from these seminal trials.

The effect of VKAs in kidney failure patients has h VKAs antagonizing the action of matrix
only been assessed using observational studies, Gla protein (MGP), a protein that inhibits
Snd often with conflicting results. y arterial wall calcification.

10



XOPHIHXH VKAs XE ALOENEIX ME KOAMIKH MAPMAPYTH XE
AIMOKA®APIH

Association Between Use of Warfarin for Atrial
. . Fibrillation and Outcomes Among Patients
JAMA Published April 6, 2020 With End-Stage Renal Disease
The Journal of the American Medical Association A Systemdﬁc Review Clnd Meta-qnqusis

Mandeep S. Randhawa et al Results warfarin use was associated with:

N\ No significant change for the risk of ischemic stroke
HR, 0.76, 75% CI, 0.82-1.13)

A significantly higher risk of hemorrhagic stroke J(HR,
1.49; 95% Cl, 1.03-1.94)

m\eia-qnalysis of 15 observational studies
with a total of 47 480 patients with atrial
fibrillation and end-stage renal disease.
10445 (22.0%) were taking warfarin 37.035 . -
AN e e e e e, Feen S0 foles No change in overall mortality |HR, 0.95; 95% ClI, 0.83-

! 1.0Y
tp period of 2.6 (1.4) years, Y, [ Surprisingly with no significant difference in the risk of ]

| major bleeding (HR, 1.20; 95% CI, 0.99-1.47), and).

Conclusions

Available data show that warfarin use is not associated with any benefit in
the prevention of ischemic stroke. Instead, it is associated with a significant
increase in the risk of hemorrhagic stroke, no significant difference in the

11 risk of major bleeding, and no association with overall mortality.




XOPHIHIH AvriinkTikng ayoyns IE AIOENEIX ME KOANIKH
MAPMAPYTH XE AIMOKA®APIH teAika??

[ this setting,

In light of these combined data, recent guidelines have softened their enthusiasm for warfarin in J

JOHNS HOPKINS

UNIVERNMITY
Charles A. Herzog

Cardiovascular disease in chronic kidney
disease. A clinical update from Kidney Disease:
Improving Global Outcomes (KDIGO)

KDIGO guidelines recommend against the routine
anticoagulation of CKD stage 5D patients with atrial
fibrillation for primary prevention of stroke.

Craig T. January 9 July 2019

2019 AHA/ACC/HRS Focused Update of the
2014 AHA/ACC/HRS Guideline for the
Management of Patients With Atrial
Fibrillation:

American Heart Association guidelines have
oted “for patients with NVAF and )
CHA,DS,-VASc score 2 (men) or 3 (women)
who have end-stage CKD, it might be
reasonable to prescribe warfarin or apixaban

12

\for oral anticoagulation™ Class Iib )




XOPHIHIH DOAC'’s XE ALOENEIL ME KOAINIKH MAPMAPYTH XE
AIMOKAOAPLH

#,v‘""%.%

>

E.

% _/@ DEPARTMENT OF HEALTH AND HUMAN SERVICES
d

Food and Drug Administration
Silver Spring MD 20993

[A new subsection within USE IN SPECIFICJ

Dated April 29, 2013, received April 29, 2013 POPULATIONS was added

/The recommended dose for patients with end-stage )
renal disease (ESRD) maintained on hemodialysis is 5
mg twice daily. Reduce dose to 2.5 mg twice daily if
one of the following patient characteristics (age 80

ears or body weight 60 kq) is present
N y weig g)isp y




XOPHIHXH DOAC'’s XE AYOENEIX ME KOAINIKH MAPMAPYTH XE

AIMOKA®APIH

Pharmacokinetics, Pharmacodynamics,and

Clj_nical Pha_rmaCOlogy Safety of Apixaban in Subjects WithEnd-Stage

Official Pabdlication of the American College of (limdcal Pharwacology

Xiaoli Wang et al

Renal Disease on Hemodialysis

8 patients on HD who were given a dose
of 5 mg of apixaban twice vs 8 subject
with normal renal function, were given a
single dose of 5 mg.

AUC compared with participants without
kidney disease, ESRD resulted in a modest
increase (36%) in apixaban AUC and no
increase in Cmax.

The pharmacokinetic and pharmacodynamic results
[of this study suggest that apixaban can be used ]

without dose modification in patients with ESRD
maintained on hemodialysis. This conclusion is based
on the modest increase in apixaban exposure off
hemodialysis and the limited removal of apixaban
during hemodialysis observed in the ESRD subjects in

14

in the US prescribing information is based on these

data.

exception age 2 80 years and body weight < 60 kg, it
[is recommended that the apixaban dose be ]

reduced from 5 mq twice daily to 2.5 mq twice daily..

[ this study. The dosing guidance for patients with ESRD ]




XOPHIHIH DOAC'’s XE AIOENEIL ME KOANIKH MAPMAPYTH XE
AIMOKAO®APLIH

i N EW E N G LAN D Aandomized, double-blind trial, we \
JO U RNAL Of M E D I CI N E compared apixaban, dose of 5 mg

twice daily) with warfarin (target INR, 2.0 to
3.0) in 18,201 patients with atrial fibrillation
ESTABLISHED IN 1812 SEPTEMBER 15, 2011 VOL.365 NO. 11 and at least one additional risk factor for
stroke.

The primary outcome was ischemic or
hemorrhagic stroke or systemic embolism.

Apixaban versus Warfarin in Patients
with Atrial Fibrillation
ARISTOTEL STUDY

(I patients with atrial fibrillation, apixaban was Y\ (The study design strictly excluded patients with )
superior to warfarin in preventing stroke a calculated creatinine clearance (CrCl) of
or systemic embolism, caused less bleeding, and less than 25 mL/min or a serum creatinine level
resulted in lower mortality. >2.5 mg/DI. y

- J

15



XOPHIHXH DOAC'’s XE AYOENEIX ME KOAINIKH MAPMAPYTH XE

AIMOKA®GAPXH
AMERICAN
COLLEGE of Clinical and Pharmacological Effects of Apixaban
CARDIOLOGY. Dose Adjustment in the ARISTOTLE Trial

Patients receiving apixaban 2.5 mg twice
daily exhibited lower apixaban exposure
(median area under the

Concentration time curve at a steady state
2,720 ng/ml vs. 3,599 ng/ml; p < 0.0001) than
those receiving the standard dose.

Volume 75, Issue 10, 17 March 2020, Pages 1145-1155

Apixaban administered twice daily 5-mg
2.5-mg doses were used in a subset of patients with
two or more of the following criteria:

‘ 1) Age of at least 80 years,
2)

Body weight of no more than 60 kg fONCLUSIONS Apixaban drug concentrations were \
lower in patients receiving 2.5 mg twice daily

3) Serum creatinine level of 1.5 mg/dl : ; !
NOT INCLUDE Pt lculated Hni I | of compared with 5 mg twice daily.
- s oF calcuiaied crediinine ievel o However, the effects of apixaban dose adjustment to

>2.5 mg/DL [clearance <25 ml per minute). 2.5 mg versus warfarin were consistent for coagulation
biomarkers and clinical outcomes, providing
Gassuring data on efficacy and safety /

16



XOPHIHXH DOAC'’s XE AYOENEIX ME KOAINIKH MAPMAPYTH XE
AIMOKA®APIH

(H ©con ToL Evpwtaikob OpyaviopoL PapHAKDV »
(EMA) cival onuavTika IO obvTnENTIKA Kal avoTnen

o€ oLYKPION JE ekeivn ToL FDA TV HIMA

. J

Avtévéeién: Na oha ta DOACs

(amEautravn,

pIPOpOTaPTIavVN, edocapTiavn Kal Safiyarpavn), o
EMA opilel OTI n xpnon Toug §ev ovvioTaTtal i
avTevdeikvLuTal o€ aoOeveic ue KABapon KPeaTivivng
(CrCl) karw amo 15 mL/min n og 6covg
vITofAaAAovral o€ alpyokadapon

17

AvVApEQEl PNTA OTA KEIPEVA TTANPOPOPIWV TV
(MooioVTWY (SMPCSs) OT «Sev LITAPXEN KAIVIKN
EMTTEIPION YIO ALTN TV opada acOevay,
EMOMEVAGS N ACPAAEIa Kal N
ATTOTEAEOHATIKOTNTA TOLG Sev Exovv amodeixOei

\_

~

J

\
O EMA emmonuaivel OTI Ol HEYAAES MEANETES paonG 3

(ommwg n ARISTOTLE via tnv améauttavn)
améKAEIoav aoOeveic HE TOOO cofapn VEPPIKN
SuoAarovpyia

\_ J




XOPHIHXH DOAC'’s XE AYOENEIX ME KOAINIKH MAPMAPYTH XE
AIMOKA®APIH

SUMMARY OF PRODUCT CHARACTERISTICS

Xarelto 2.5 mg film-coated tablets
[imited clinical dafa for pafienfs with severe
renal impairment (creatinine clearance 15 - 29
ml/min) indicate that rivaroxaban plasma

Eliquis 2.5 mg film-coated tablets
In adult patients with severe renal impairment
(creatinine clearance 15-29 mL/min) for the

prevention of stroke and systemic embolism in

patients with NVAF, patients should receive the lower concentrations are significantly ir.rc:reqse.d. )
dose of apixaban 2.5 mg twice daily. Therefore, Xarelto is to be used with caution in

n patients with creatinine clearance < 15 mL/min, or ’rhes? atients. - - -
in patients undergoing dialysis, there is no clinical Sl el L el etale e Ll fefe Ll ey ]

experience therefore apixaban is not recommended creatinine clearance < 15 ml/min

[Prqdaxa 75 mg dabigatran etexilat film-coated tablets ]
In patients with creatinine clearance < 30 ml/min) is not recommended
In patients with creatinine clearance 30-50 ml/min), recommended redused dise.




XOPHIHXH DOAC'’s XE AYOENEIX ME KOAINIKH MAPMAPYTH XE

AIMOKAGAPXH
FDA: EmToeTTel TN XoNon TNS améEaummavng EMA:| XwpiC peyaAng KAiHaKAS TUXAIOTTOINMEVES
[Eliquis) otnv aipoka®apon, PacilOpeVOC KAIVIKEC SOKIUES, O KiVOLVOC alpoPEAYIAC gival
KLPIWGS O€ PAPUAKOKIVNTIKES MEAETEC. adikaloAoynTa bywnAoOC.

ﬁl IoXLEl oTnV TPAaén;Mapd 1iIc odnyiec ToL EMA, n \
emAoyn xopnynong DOACs off-label (ektog
EYKEKPIMPEVNG EVOEIENG) TTPETTEI VA YiVETAI O€ TTOAD
EMIAEYUEVEG TTEQITITAOOTEIG, HETA ATTO TTOAD TTPOCEKTIKN
afloAoynon Tov OPouPWTIKOL — AdIHOPPAYIKOL
KIvSOVOUL peE TTARPN €LOLVN TOL 1IATPOL KAl HETA ATTO

\ .ouZATNoN pe Tov acOevi) yia TOLG KIVELVOLG. -/
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XOPHIHIH DOAC'’s IE ALOENEIX ME KOANIKH MAPMAPYTH LE

IDe Vriese et al.

[(76)

enal-AF trial

Fokorney et al.
70)

|Reinecke et al.
The AXADIA-AF-
INET 8 Study (64)

The Valkyrie study

HD patients
Mean
CHA,DS -VASc
score=5

HD patients
Mean
CHA DS -VASc
score=4.5

HD patients
Mean
CHA,DS -VASc
score=4.0

AIMOKAOAPLH RCT's

VKAn=44
VS.
rivaroxaban
n=45
VS.
rivaroxaban +
vitamin K2 =42

Apixaban n =82
VSs.
VKAn=72

Apixaban n =48
Vs.
VKA n =49

Primary: vascular calcification
measures
Secondary: mortality, stroke,
bleeding, modified MACE,
valve calcification

Primary: major or clinically
relevant nonmajor bleeding
(ISTH definitions)
Secondary: SSE, death,
medication adherence,
pharmacokinetics

Primary: composite of all-cause
death, major bleeding, clinically
relevant nonmajor bleeding
(ISTH definitions)
Secondary: composite of M,
ischemic stroke, all cause death,
DVT, PE

No significant changes in vascular
calcification.

All cause death, stroke, and
cardiovascular event rates similar
between the groups.
Bleeding outcomes not significantly
different (except for a lower number of
life-threatening and
major bleeding episodes
in rivaroxaban arms vs. VKA arm)

Trial stopped prematurely for enrolilment
challenges
Inadequate power to draw conclusions
regarding primary bleeding outcomes
Clinically relevant bleeding events were
=10-fold more frequent than
stroke or systemic embolism
Death was the most common major
event in the apixaban and warfarin arms
The AUC for the 2.5 mg dose in RENAL-AF
did not differ from the AUC for patients
with eCrCl 215 and <90 ml/min
from the ARISTOTLE trial

No significant differences in primary or
secondary outcomes
Non-inferiority of apixaban could not be
shown because of insufficient enroliment

Not designed
or powered to
compare VKA vs.
DOAC in stroke
prevention or
bleeding

Initial targeted
sample size
762 patients
Reduce dose

apixaban in 29%
of apixaban
patient.

Median TTR in
VKA patient

=44%

Original sample
size 222 patients
Median TTR in
VKA patients
= 50.7%



DOAC’s vs VKA's LE AXOENEIX ME KOANIKH MAPMAPYTH LE
AIMOKAO®APIH RCT.

Multicenter Randomized Contirolled Trial of Vitamin K
. Antagonist Replacement by Rivaroxaban with or
sl Bl Published 2021 Jun  without Vitamin K2 in Hemodialysis Patients with

Aftrial Fibrillo’rion:[the Valkyrie Study

The primary outcome (extent of vascular

Randomized study to compare the effect of VKAS — : :
and rivaroxaban on yascular calcifications and calcifications)

An S. De Vriese et Al

observe L —
N 143 were randomized to /ﬁterefhng.ly,.lthe. ratihe of stroke A \
KA, rivaroxaban 10 mg, or rivaroxaban 10 mg “,’qs,? i ?Iml = Ilr; - grc:)ups. £ lif
itamin K2 supplement freatment. signiticantly smatier numpoer ot fite-
threatening and major bleeding episodes

was observed in rivaroxaban compared

The bleeding rate was substantially higher than the to VKA-treated patients. Analogous to
stroke rate (22/100 person- years vs. 1.22/100 person- Qiher studies, /

years.

21
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DOAC'’s vs Warfarin XE AXOENEIX ME KOAMNIKH MAPMAPYTH XE
AIMOKAO®APIH RCT

Circulation

Published 2022
Sean D. Pokorney et al

The first randomized trial addressing anticoagulation
strategies in HD patients was the RENAL-AF trial

HD patients with AF and randomized them to
apixaban or warfarin tfreatment.

760 patients, but only 154 patients were enrolled),
which resulted in a lack of statistical power.

The primary endpoints were stroke

or clinically relevant non-maijor bleeding; secondary
outcomes were stroke, mortality, and apixaban
pharmacokinetics.

Apixaban for Patients With Atrial Fibrillation
on Hemodialysis: icenter Randomized
Controlled Trial RENAL AF

Major or clinically relevant non-major bleeding 26% of\
patients on apixaban and 22% of patients on

warfarin,
\_ Y,

[ SSE occurred in 3% of apixaban patients

and 3.3% of warfarin patients.
L J

Bleeding was 10-fold more frequent than SSE,
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DOAC’s vs VKA’'s IE AIOENEIX ME KOANIKH MAPMAPYTH LE
AIMOKAO®APIH RCT

Circulation

Sean D. Pokorney et al Published 2022

Pharmacokinetic

Standard dose of 2 x 5 mg in HD patients
in the RENAL-AF study resulted in
significantly higher area under the curve
(AUC than in patients on the same dose of
apixaban but with normal renal function,
the ARISTOTLE trial.

Interestingly, the AUC of patients on 2 x 5
mg apixaban on HD in the RENAL study
was similar to the AUC of CKD

-4 patients on 2 x 5 mg apixaban in the

ARISTOTLE trial whereas higher levels of
apixaban correlated with more bleeding.

Apixaban for Patients With Atrial Fibrillation

on Hemodialysis: A Multicenter Randomized

Controlled Trial

(On the other hand and very importantly, the

2.5 mg dose in patients with only mild CKD in the

\ARISTOTLE frial.

AUC of apixaban at 2.5 mg dose in HD patients in
the RENAL-AF study did not differ from the AUC of

\

J




DOAC’s vs VKA's XE AXOENEIX ME KOAINIKH MAPMAPYTH XE
AIMOKAO®APIH RCT

Randomized Controlled Trial Comparing

C i rC u | at i O n Apixaban With the Vitamin K Antagonist

Phenprocoumon in Patients on Chronic
Published 2023 Jan Hemodialysis]The AXADIA-AFNET 8 Study

Holger Reinecke et al

Thirty-nine sites randomized 97 patients 48 to

apixaban and 49 to VKA. median follow-up fime 429 There were no significant differences
days. also suffered from insufficient enrolment regarding individual outcomes (all-cause

mortality, 8.8% versus 24.5%; major
bleeding, 10.4% versus 12.2%; and
myocardial infarction, 4.2% versus 6.1%,
respectively).

incidence of the primary outcome, i.e., International
Society on Thrombosis and Haemostasis mgjor/non-
major bleeding or all-cause death, was similar in
both groups and occurred in 36.1% of apixaban
patients and 36.6% of warfarin patients

CONCLUSIONS: In this randomized trial comparing apixaban and VKA in patients with AF
on hemodialysis with long follow-up,
no differences were observed in safety or efficacy outcomes. Even on oral
anticoagulation, patients with AF on hemodialysis

24 remain at high risk of cardiovascular events.




XOPHIHXH DOAC'’s XE AYOENEIX ME KOAINIKH MAPMAPYTH XE
AIMOKA®APIH

JOURNAL OF THE AMERICAN SOCILTY OF NIEPHROLOGY

Mavrakanas, Thomas et al

Published: July 2017

2.5 mg twice daily for 8 days.
Significant accumulation of the drug was

\.dose.

(Seven patients HD Parients received apixaban

observed between days 1 and 8with the 2.5-mg

J

The area under the concentration curve
from 0 to 24 hours(increased from 628 fo 2054

ng h/ml (P,0.001). Trough levels increased
from 45 to 132 ng/ml (P,0.001).

Only 4% of the drug was removed with
dialysis

25

Apixaban Pharmacokinetics at Steady State in
Hemodialysis Patients

After a 5-day washout period, five patients
received|5 mg apixaban] twice daily for 8 days.
The areg under the concentrafion-time curve
fur’rhef increased to 6045|ng h/ml (P=0.03), and
trough levels increased to 218 ng/ml (P=0.03),
above the 90th percentile for the 5-mg

dose in patients with preserved renal function.
[Daily led to supratherapeutic levels in patients]

on hemodialysis and should be avoided

Apixaban 2.5mg twice daily in patients on hemodialysis
resulted in Drug exposure comparable with that of the
standard dose (5mg wice daily) in patients with preserved
renal function

And might be a reasonable alternative to warfarin for stroke

prevention in patients on dialysis..




DOAC’s vs VKA's LE AXOENEIX ME KOANIKH MAPMAPYTH LE
AIMOKA®APIH

Ci rCU Iat i O n Published 24 July 2018

Konstantinos C. Siontis et al

Outcomes Associated With Apixaban Use in Patients

With End-Stage Kidney Disease and Atrial Fibrillation
in the United States

Retrospective cohort study of over 25 thousand
Medicare beneficiaries with kidney disease (and

HD pt’'s) and anticoaqulation or AF compared
apixaban and warfarin patients matched at a

rafio of 1:3

(This study served as the background )
for the American Heart Association/American
College of Cardiology/Heart Rhythm Society
(AHA/ACC/HRS) guidelines recommending
the use of standard-dose apixaban in HD

o \Eaﬁents )

There was no difference in stroke and

systemic embolism (SSE) between apixaban and
warfarin (HR, 0.88; 95% CI, 0.69-1.12), but apixaban
was associated with significantly lower risk of major
bleeding (HR, 0.72; 95% ClI, 0.59-0.87).

Due to the observational nature of the
study, these results must be interpreted cautiously
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DOAC'’s vs No Anticoagulation XE AYOENEIX ME KOAMNIKH MAPMAPYTH
1E AIMOKAG®APXH

CJASN ...

Clinical Journal of the American Society of Nephrology

Mavrakanas, Thomas

patients receiving apixaban 207
received 5 mg twice/d, while 257 the
reduced dose of 2.5 mg twice/d and
1500 matched non-anticoagulated

/Retrospective study analyzed 500 HD ™\

\HD patients USRDS (2 yrs) -/

/Compared to no anficoagulation, ™\
apixaban did not lower the risk of new
stroke (ischemic or hemorrhagic),
transient ischemic atftack, or systemic
embolism

Hazard ratio, 1.24; 95%confidence interval, 0.69 to

Q.zs; P50.47 /

Apixaban versus No Anticoagulation in Patients
Undergoing Long-Term Dialysis with Incident Atrial
Fibrillation

Thomas A. Mavrakanas et al,

[However, treatment with apixaban was )
associated with a 2.7 higher risk of fatal/intracranial

bleeding, compared with no freatment. hazard ratio, 2.74;
95%

confidence interval, 1.37 to 5.47; P50.004.
\lm
and a significantly higher incidence of fatal or
intracranial bleeding was seen in the subgroup of

patients treated with the standard dose compared to
[no anticoagulation at all, but not in patients who ]

received the reduced apixaban dose (2.5mg twice
daily).

Apixaban was connected to lower all-cause
mortality.
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XOPHIHXIH DOAC’s vs VKAs LE ALOENEIL ME KOATMIKH MAPMAPYTH LE

AIMOKAG®GAPIH
THE AMERICAN JOURNAL Rivaroxaban Versus Warfarin in Patients With
of MEDICINE. Nonvalvular Atrial Fibrillation and Severe Kidney
Official Journal of the Alliance for Academiec Internal Medicine PUb“Shed 20" 9 Diseqse or Undergoing Hemodialysis

Coleman ClI, Kreutz R, Sood N, et Al

In the largest observational study comparing 1896
stage 4 or 5 CKD patients (88% on HD),

Ivaroxaban 5 onreduced doses] did no
significantly reduce the risk of SSE but was associated
with a significant reduction in major bleeding

\compared to warfarin




Study name, NCT

number

ral Anticoagulation
in Haemodialysis
Patients (AVKDIAL)
NCT02886962

Strategies for the

Receiving Dialysis
(SAFE-D)
NCT03987711

The Danish Warfa-
rin-Dialysis Study —
Safety and Efficacy o
Warfarin in Patients
With Atrial Fibrillatio:
on Dialysis (DAN-
WARD)
NCT03862859

Stroke Prophylaxis
With Apixaban in

ase Stage 5 Patients
With Atrial Fibrillatio
(SACK)
NCT05679024

.\

Management of Atrial
Fibrillation in patiEnts

Chronic Kidney Dise-

f

n

n

J

ORAL vs NO ORAL ANTOGOAGULATION THERAPY RCT's

Cohort

HD patients

HD/PD
patients

HD patients

HD patients,
CKD5
nonHD

Endpoints

Cumulative incidence of
severe bleedings
and thrombosis

Primary: adequate recruit-
ment and retainment
(evaluation of feasibility
of conducting a RCT com-
paring anticoagulation
strategies in dialysis pa-
tients) Secondary: major
bleeding, SSE, all-cause
mortality, dialysis access
site events, non-fatal Mi

Primary: TIA, ischemic
stroke, unspecified
stroke; fatal or non-fatal
major bleeding (ISTH
definitions)
Secondary: number of
participants with stroke,
number of deaths

Primary: ischemic stroke;
intracranial bleeding and
fatal bleeding
Secondary: all-cause
mortality, cardiovascular
events, major bleeding
(modified ISTH
definitions)

Comparison

No anticoagulation
Vs.
VKA

Warfarin
vs.
Apixaban
Vs.
No anticoagulation

Warfarin
Vs.
No anticoagulation

Apixaban
(reduced dose)
vs.

No anticoagulation

Original Actual en-
estimated roliment
enrollment

n=2855 n=50

n=150 n=151

n=718 -

n= 1400 -

Recruitment
status

(Active, not \

recruiting

Completed

Recruiting

Recruiting

Estimated
study com-
pletion date

December 2023

December 2022

December 2025

December 2028

KA crucial question is whether to \

initiate anticoagulation

at all, and randomized trials
exploring anticoagulation

therapy versus no anticoagulation
are desperately needed.
Fortunately, several ongoing ftrials to
explore this issue are

currently ongoing /
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VKA'’s vs NO ORAL ANTOGOAGULATION THERAPY

[ Oral Anticoagulation in Haemodialysis Patients (AVKDIAL) ]

ClinicalTrials.gov ID @ NCT02886962
Sponsor @ University Hospital, Strasbourg, France

Information provided by @ University Hospital, Strasbourg, France (Responsible Party)
Last Update Posted @ 2024-08-20

[No Results Posted ]
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Apixaban vs VKAs vs No Anticoagulation in HD Patients with AF

| AS N Published May 2025 Anficoagulation for Patients with Atrial Fibrillation
wng]molysus A Pilot Randomized Controlled Trial

(SAFE-D)

There was one adjudicated stroke

Harel, Ziv et al event.
. . Eight participants had a major
Randomized control trial that took place at < bleeding event
28 centres in Canada and Australia. Four warfarin

Two apixaban

December 2019 to June 2022, 151 patients were Two no oral anticoagulation).
enrolled and randomized 1:1:1 , to apixaban - Death occurred in 15 participants
(n=51), warfarin (n=52), or no oral anticoagulation Nine warfarin

(n=48). Two apixaban ‘ '

123 (83%) of participants completed follow-up ¢— ':T?r%renia ?hrgl Tﬂg:gg:g#('ﬁgﬁgé —
The median CHA2DS2- VASc score of the cohort warfarin recipients was 58%

was 4

/Consistent with prior trials, we found that bleeding events were no higher, and likely lower, among apixaban )
recipients as compared with those receiving vitamin K antagonists.

This is a critical issue for consideration

Because the potential benefits and harms of oral anticoagulation have not been established in patients receiving
\mqintenance dialysis with atrial fibrillation y
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Apixaban vs VKAs vs No Anticoagulation in HD Patients with AF
SAFE-D Study

Table 3. Secondary clinical outcomes in trial participants by allocated treatment strategy

Outcome Total (N=151) Apixaban (N=51) Warfarin (N=52) No OAC (N=48)
Stroke 1(1) 0 (0) 0 (0) 1Q2)
Ischemic 0 () 0 (0) 0 (0) 0 ()
(Hemorrhagic 1° (1) 0 (0) 0 (0) 1))
Unknown 0 () 0 (0) 0 (0) 0 (0)
TIA 1° (1) 1) 0 (0) 0 (0)
_Total bleeding events® 26 (17) 8 (16) 12 (23) 6 (12
_W% 8 (35) 2 (4) 4 (8) 2 (4)
Intracranial 1(1) 0 (0) 0 (0) 1Q2)
Gastrointestinal 2(1) 1(2) 0 (0) 1Q2)
Other 503) 12 4 (8) 0 (0)
Clinically relevant nonmajor bleed* 10 (7) 4(8) 5 (10) 1(Q2)
Minor bleed® 8 (5) 24 3 (6) 3 (6)
Revascularization procedure 6 4) 1(2) 2(4) 3(6)
Amputation 6 4) 0 (0) 4 (8) 24
Myocardial infarction 2 (1) 1(2) 1(2) 0 (0)
Access thrombosis 7 5) 1(2) 2(4) 4 (8)
Catheter 2 (1) 1(2) 0 (0) 1Q2)
Graft/fistula 53) 0 (0) 2(4) 3 (6)
Calciphylaxis 1(1) 0 (0) 0 (0) 1(Q2)
Death 15 (10) 24 9 (17) 4 (8)
Cardiovascular 53) 1) 24 24
Noncardiovascular 10 (7) 1(22) 7 (14) 24
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VKAs vs No Anticoagulation in HD Patients with AF

BMJ Open

Ellen Linnea Freese Ballegaard et al

Published: 2024 Feb 26

|Anticoagulation remains inconsistently used and a possible
benefit remains untested in randomised clinical trials
comparing oral anticoagulation with no treatment in

patients on chronic dialysis. |

13 Danish dialysis centres, open-label

randomised clinical trial study design, a total

of 718 patients with aftrial fibrillation on chronic dialysis will
be randomised in a 1:1 ratio to receive either standard dose
VKA targeting an international normalised ratio of 2.0-3.0 or
no oral anticoagulation.

Protocol for a randomised conirolled
trial comparing warfarin with no oral
anticoagulation in patients with atrial
fibrillation on chronic dialysis: the Danish

Warfarin-Dialysis
DANWARD trial |

primary efficacy endpoint, stroke or
tfransient ischaemic attack and a primary
safety endpoint, major bleeding, in patients
allocated to VKA treatment and no
treatment, respectively.

[ Recruiting December 2025 ]




Apixaban vs No Anticoagulation in HD patients with AF

Stroke Prophylaxis With Apixaban in Chronic Kidney
Disease Stage 5 Patients With Atrial Fibrillation|(SACK)

[Apixaban 2.5 mg twice daily and standard of care Standard of care and no anticoagulation]
Active comparator group @ No intervention group @
Description: Description:
Apixaban 2.5 mg twice daily (low dose) and all other All other Standard of care and no anticoagulation

standard of care

Treatment:
Drug: Apixaban 2.5 milligram Oral Tablet

[Es’rimaied Study Completion Date) 31n Aakspﬁpioﬂ
2028.
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XOPHIHXH ANTINMHKTIKQN XE AYOENEIX ME KOAMNMIKH MAPMAPYTH XE
AIMOKA®APIH.
Guidelines

Many societies refrain from making specific JOURNAL ARTICLE  OFFICIAL STATEMENT

statements on *e fpic' 2021 European Heart Rhythm Association
2024 ESC Guidelines for the Practical Guide on the Use of Non-Vitamin K

management of atrial fibrillation . . S e
Antagonist Oral Anticoagulants in Patients

[ Specific management for patients requiring dialysis is] with Atrial Fibrillation @

not outlined

The management of anficoagulation in me existing data and states that “given the \
haemodialysis (HD) patients with afrial fibrillation lack of strong evidence the decision to

(AF) has shifted towards a cautious preference anticoagulate and (ifso) whether to use a

for DOAC:s, specifically apixaban, over Vitamin K NOAC or VKA in patients with endstage renal
Antagonists (VKAs). failure or on dialysis requires a high degree of
(Preferred Agent: Apixaban is generally ) individualization..

considered the preferred DOAC for patients with The need for shared decision-making between
ESRD on dialysis due to its low renal clearance. physicians and patients regarding off-label use
Shared decision-making and individualized @ anticoagulants.

sreatment approaches. Y,
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XOPHIHIH ANTINHKTIKQN XE AYOENEIXY ME KOANMIKH MAPMAPYTH XE
AIMOKAG®GAPXH.
Guidelines

Circulation

6.8.4. Chronic Kidney Disease (CKD)/Kidney Failure

Recommendations for CKD/Kidney Fallure

Referenced studles that support the recommendations are
summarized In the

Recommendations

1. 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.'

2. For patients with AF at elevated risk for stroke and
CKD stage 4, treatment with warfarin or labeled
doses of DOAC:s is reasonable to reduce the risk
of stroke.*?

2a

3. For patients with AF at elevated risk for stroke and
who have end-stage CKD (CrCl <15 mL/min) or

warfarin (INR 2.0-3.0) or an evidence-based dose
of apixaban for oral anticoagulation to reduce the

risk of stroke.5”

2023 ACC/AHA/ACCP/HRS Guideline for
the Diagnosis and Management of Atrial
Fibrillation: A Report of the American
College of Cardiology/American Heart
Association Joint Committee on Clinical
Practice Guidelines



XOPHIHIH ANTINHKTIKQN XE AYOENEIXY ME KOANMIKH MAPMAPYTH XE
AIMOKAG®GAPXH.
Guidelines

U MANAGING ATRIAL FIBRILLATION
Q 9 Top takeaways from the 2020
** CCS/CHRS Comprehensive AF Guidelines

Canadian guidelines recommend against the routine
‘ Ause of antithrombotic therapy for stroke prevention in
AF patients in stage 5 CKD (weak recommendation, low
qualily of evidence) buf also state that therapy should be
- individualized and anticoagulation “might be appropriate
for some patients in whom the benefit of preventing
stroke outweighs the increased risk of bleeding
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XOPHIHXIH ANTINHKTIKQN IE AYOENEIX ME KOANMIKH MAPMAPYTH LE
AIMOKA®APIH.
Guidelines

~vww.kidney-international.org

chronic kidney disease

Chronic kidney disease and

arrhythmias: highlights from a Kidney Disease:
Improving Global Outcomes (KDIGO)

Controversies Conference

Table 1| Therapeutic anticoagulation on the basis of kidney function®® *°

eCrCl, ml/min Warfarin Apixaban® Dabigatran Edoxaban Rivaroxaban
>95 Adjusted dose 5 mg b.d. 150 mg b.id. 60 mg q.d.” 20 mg q.d.
(INR 2—-3)
51-95 Adjusted dose 5 mg b.d. 150 mg b.id. 60 mg q.d. 20 mg q.d.
(INR 2—-3)
31-50 Adjusted dose 5 mg b.id. (eCrCl cutoff 150 mg b.id. or 110 30 mg q.d. 15 mg q.d.
(INR 2-3) 25 ml/min) mg b.id.
15-30 Adjusted dose for INR 2.5 mg b..d. could be Unknown (75 mg 30 mg q.d. could be 15 mg q.d. could be
2—3 should be considered considered bid)" considered considered
<15 on or not on Equipoise based on Unknown (2.5 mg b.id) Not recommended Not recommended Unknown
dialysis observational data and (15 mg q.d.)
38

meta-analysis
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. m Clinical Practice Guideline:
Anticoagulation for atrial fibrillation in adults wi*h

UK Kidney Association : :
advanced kidney disease
Final version:  September 2025
Review date:  September 2028 CHA2DS2VASc are not to be used in However, these bleeding risk
—> ';°I|,°:,'°" but Sh°”'? bfeﬂ:"d”?,ed 1"; the scores have limited validation in
ol onement of e patet o patients wih advanced renal
disease (CKD4-G5D),

regarding thromboprophylaxis in AF. 2D

~

(Practice recommendations
Anticoagulation should be considered as an option for NVAF thromboprophylaxis in patients with CKD

stage 4, 5 and patients on dialysis. 2C
Not offering any anticoagulation may be considered an option, particularly in those with CKD stage 5

\CKD or on dialysis. 2C Y
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Take Home Messages

O acBeveic pe CKD 5D eivat og avénpévo Kivouvo yia BpoppBospBoAika aAAda Ko
OLLLOPPOYLKA cupBavTa.

O ApLOUOC TWV ALLOPPAYLIKWY CUMBAVTWYV Eival HEYAAUTEPOC Ao TO APLOUO TWV
OpopBosuBoAikwv cupBAVTIWV.

O smunoAacpog Kat n enintwon tng AF oe acBeveic CKD 5D sivat avénuévoc.

H AF dev oxetiletan cav aveéaptntog mapayovtog yia véa OpopuBoepBoAika emelcodila o€
aoBeveic pe CKD 5D.

H xopriynon VKA’s cav poutiva oe CKD 5D acBeveic 6gv cuotrvetal.
H xopriynon amapmnavng n pipapoaunavne cav pouvtiva oe CKD 5D d&v cuotrvetal.

H xopiynon avumnnktikwyv (VKA’s or DOACS) éev £6¢€Lee ew¢ twpa 0peAoc otnv npoAnyn
Loxoitpkov A.E.E.

H amapmnavn kat n piapoéapnavn £dstéav idto opeAlog otnv npoAndn Oppopfwtikwv
eneloodiwv cuykpvopevol pe toug VKA's oe CKD 5D aoBeveig. (Prospective Studies Not
RCT’s).
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10.
11.

11.

12.

Take Home Messages

H arméapnavn kot n piapoapnavn £6st€av peyalvtepn aochaiela otnv epdavion
OLLHOPPOYLIKWV eMeloodiwv cuykpvapevol pe toug VKA’s. (Prospective Studies and RCT’s).

O EMA b¢ev cuotivel tnv xopriynon DOAC’s oe CKD 5D acBeveic

ESC, AHA, ACC cuctrjvouv thv Xopnynon amaunavng o socoloyia 2.5 mg 2 popég tnv
nHEpa, (Baotlopevol o€ otoxeia pappakokvnTikiG, Prospective Studies, ol ew¢ twpa RCT’s
ELX0V LELWMEVN OTAOTLKA CNUOVTILKOTNTO AGYW UELWHEVNG ELGPONG acBevwv) tovilovtag otL
EXEL LLKPOTEPO QLLHOPPOAYLKO Kivbuvo og oxEon Me toug VKA's.

To epwtnpa VKA’s or DOACS or No Anticoagulation dev €xel amavinBei o RCT’s povo otnv
SAFE-D Study, mou £6&iée 6tL n amiapmnavn eivatl o achaAng ano tnv Bapdapivn kat e€icou
acPpaAng pne tnv pn AP n aviimnKTknc aywyng. Avapévovtat RCT’s.

ESC, AHA, ACC, KDIGO, UKKA ocuotivouv mtpv tnv xopniynon VKA's i arm§apndavng va yivetat
oAloTtikn a€loAoynon OpopBwtikol — atpoppaykol Kivduvou kot e€atopikevon aywyng. H
XOPNynon MEEMEL VA YLVETOL LETA OTTO EVNUEPWON TOU acBevoug yia tov OpopBwTtiko —
OLLLOPPAYLKO Kivéuvo Kol ouvaiveon Tou yia tTnv AQPn N |n aVILWNKTIKNG OLYWYNC.
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XOPHIHLIH ANTIMHKTIKQN XE ALOENEIX ME KOAMIKH MAPMAPYTH XE
AIMOKAOGAPIH.

A) Npemea??

EvuxaplotTw

B) EmTpémeTral??

) MmmopoLue??




