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Learning Objectives

By the end of the presentation participants should be able to:

1. Discuss the pathophysiology of clotting and bleeding in patients
with chronic kidney disease (CKD)/end-stage kidney disease
(ESKD).

2. Assess the risk factors and clinical scenarios that warrant
anticoagulation therapy in patients with CKD

3. Analyze the current evidence-based guidelines and
recommendations for AF and VTE from various sources

4. Evaluate the benefits and risks of vitamin K antagonists and direct
oral anticoagulants (DOACs) in patients with CKD and ESKD.

5. Develop a therapeutic bridging plan for patients with CKD/ESKD
on anticoagulation undergoing invasive procedures.

Question

How do we manage her anticoagulation for AF?

A) Continue warfarin

B) D/C warfarin and start a DOAC
C) D/C warfarin and start a LMWH
D) D/C warfarin
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Case 1

Mrs V. is a 55 year old lady on Home HD since 2007. She
has ESKD from unknown origin.
« PMH:
+ CAD- MI and ischemic cardiomyopathy
« AF- right occipital infarct in 2019
- PVD
- Hepatitis C (treated with interferon)
- Medications:

- rosuvastatin, ramipril, metoprolol, ASA, warfarin, pantoprazole,
replavite, cinacalcet, Aranesp, Venofer

- She is admitted with calciphylaxis of her left foot.
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Question

What is the prevalence of AF in the
general population?




Question

What is the prevalence of AF in the HD
population?

A) 2-3%
B)6-7%
C) 9-10%
D)14-27%

Question

What is the prevalence of AF in the
general population?

A) 2-3%
B) 6-7%
C) 9-10%
D) 18-20%

Mortality Due to Bleeding and Stroke in
Dialysis Patients

@ M- dalysis
@ Swoke - saiyws population

Ocak, JTH 2018;16:1953-1963
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Prevalence of AF in HD

30 North America (US/Canada)  Japan Europe/ANZ

-~ US general population 27%
in 1996-1997

Prevalence (%)

0
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Age group
Wizemann. KI 2010 (77): 1098-1106

Question

What is the prevalence of AF in the HD
population?

A) 2-3%
B)6-7%
C) 9-10%
D)14-27%

Pathophysiology of the Increased Risk of
AF in CKD

Sodium and Anaemia

volume overload
\ CKD /
/ \\ Accumulation of
\ \ " uraemictoxins

Altered bone mineral
metabolism

Haemostatic
abnormalities

/ T Sympathetic overactivity

and RAAS activation

Shared CKD-CVD Inflammation and
risk factors increased oxidative stress

Representative CVD outcomes
« Coronary artery disease  * Venous thromboembolism  * Abdominal aortic aneurysm

« Stroke * Sudden cardiac death * Peripheral artery disease
* Heart failure * Atrial fibrillation

Matsushita, K. et al. Nat Rev Nephrol 2022;18, 696—




Pathophysiology of the Increased
Thrombotic Risk in CKD
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Kumar, et al, JACC 2019; 74(17): 2204-2215.

A few facts....

CHAD2DS2-
VASc & HAS-
BLED scores to
determine
management

CKD/ESKD have
greater risk of
stroke, bleeding,
mortality

High Prevalence
of AF in CKD

HAS-BLED in ESKD excluded

warfarin users from validation
(n/ato DOACs) studies

ESKD excluded

in warfarin &
DOAC studies
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What do Guidelines Say?

CKD Stage® AHA/ACCP/ARS | ESC CCs RDIGO

2-3(30-89 ‘Warfarin or ‘Warfarin or DOACs over ‘Warfarin or

mL/min/1.73 m?) | DOACs (dose DOACs (dose | warfarin DOACs (dose
according to according to | (adjusted for | according to
label) label) INR2-3) label)

4(15-29 ‘Warfarin or ‘Warfarin or ‘Warfarin (very | Warfarin

mU/min/1.73 m?) | DOACs (dose | DOACs(dose | limited RCT | (adjusted to
according to according to | data) INR 2-3 can
label) label) Apixaban and | be

edoxaban (very | considered)
limited RCT | DOACs (per
data; dose suggested

adjust dosing for all
according to | DOACS)"
label)

5(=15 Warfarin or No specific Cannot Equipoise for

mL/min/1.73 m?or | DOACs (dose recommendation | recommend warfarin

dialysis) according fo given routine. (based on

label) anticoagulation | observational

for dialysis data)
patients DOACs
because of lack | (except for
of data dabigatran)®

SCKD stage refers to ¢GFR.
MTable 2 has dosing recommendations for all the DOACS in CKD/ESKD.
“Dabigatran s not recommended in ESKD dialysis

Bhatia HS, et al. Clin Cardiol 2018;41:1395-1402; Jegatheswaran J et a\
Can.J Cardiol 2019:35:1241-55: Wanner G et al_Kidney It
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The Pathophysiology of Bleeding in CKD

Factors contributing toward a pro-hemorrhagic state in chronic kidney disease.
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Kumar, et al, JACC 2019; 74(17): 2204-2215.

Management of AF in HD patients

GUIDELINES

WoSmgs [ Guideline Warkarn Apbaban | Dabigavan | Edaxaban Tivaroxatan
Recommendations
= ACCTRTAACES | Do adustTor | Smgorzs | Tmgvuice | 30mg once dafy | 15 mg once day
mUmin/L73 | HRS mpwice | daly
)
Esc/nna Doseadivstfor | 25matvice | Donotuse | 30 ms onee dly | 15 m once doily
w23 iy (s wieh
caution) caurion) caution)
cofcins Doseadistfor | sma0rzs | Donotise 30 mg one daiy | 15 mg once dely
INR2-3 imited | mg twice daty (imited BT | (n0 R dota)
dataon efficacy | (e 11 cots)
andsafet) data
Koico Do adstfor | 2.5 matvice | Unkoown (75 g | 30 m one dly | 15 mg once daly
W23 daiycouldbe | wice dal)® | (couldbe ot be
considered considered] | considered)
“Dose adjustments with DOAC are based on CrCl using the Cockeroft-Gault equation
“Apixaban: Use 2.5 mg twice daily i at least 2 of the following are present: SCr = 1.5 mg/dL, age = 80 yr, body weight < 60 ke.
“This recommendation is based on the LS. FDA in the product monograph.
Bhatia HS, et al. Clin Cardiol 2018;41:1395-1402; Jegatheswaran J et a\
Can.J Cardiol 2019:38:1241-55 Wanner G et alKidney Int
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What do Guidelines Say?

0 stage” Wartarin Apixaban [ Osbigaian | Edaxaban Rvaraxaban
EEE ACC/ATATACEH] | Doseaditfor | Smweras | Donetuse Do ot 75 e doly
mUmin/173 m | HRS INR2 3 mg twice
or diatysis) st

=2y o Bonoruse [Bonorue Do motue Gomotu

recommendation
e NoRCTgaal | Umitea RCT | NoRCTaam | mied RCT | No ACT dater
datst st
woiGo Cauinoise Do not e Do ot use

“Dose adjustments with DOACs are based on CrClusing the Cockerofl-Gault
"Apixaban: Use 2.5 mg twice daiy if at Ieast 2 of the following are present: SCr = 1.5 mudL, age = 80 yr, body weight < 60 ke
n has been used data regarding safety and efficacy are conflicting and suggest harm.
“Product monograph tates the drug s contraindicated at Stage 5 CKD,
Bhatia HS, et al. Clin Cardiol 2018;41:1395-1402. Jegatheswaran J, et al. Can J

Cardiol 2019;35:1241-55. Wanner C, et al. Kidney Int 2018;94:231-4.
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Systematic Review Discussion

Conclusion

» Our review suggested a lack of association
between warfarin use and reduced risk of stroke

* And an association between warfarin use and
increased risk of bleeding in patients with AF on
HD

Limitations

« Differences in definitions and reporting of
outcomes make direct comparison difficult

* INR not recorded in studies

Battistella et al. CUKHD 2017

[ —
Calciphylaxis
Calcific Uremic Arteriolopathy (CUA)

- Rare and serious
disorder presenting with
skin ischemia and
necrosis

- Reduced blood flow caused
by calcification, fibrosis, and
thrombus formation

- Most commonly occurs
in ESKD and dialysis
- CKD-mineral bone disorder
- CKD-MBD treatment
« Chronic inflammation

- Deficiencies in inhibitors
of vascular calcifications

Nigwekar SU, N Engl J Med 2018.378:1704
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Risk of Stroke Risk of Major

Study (n=7) Design HR (85% CI) Bleeding
Ischemic Hemorrhagic HR (95% Cl)

gggg ctiel (RETFEE T 1.81(1.12-2.92) | 2.22 (1.01-4.91) | 1.04 (0.73-1.46)

cohort, n=1671

Winkelmayer et al. | Prospective cohort, 0.92 (0.61-1.37) | 2.38 (1.15-4.96) 0.96 (0.70-1.31)

2011 n=2313 (Gl bleed)
Garg et al Retrospective .

ot S 0.93 (0.49-1.82) | Notspecified | 153 (0.94-2.51)
@areree] cliel Jiosbecive 0.12(0.00-3.59) | Notspecified | 3.96 (1.15-13.68)
2015 cohort,n=296 -12(0.00-3. EI (IR

Wakasugi et al Prozpectlve cohort,

n=6 3.36 (0.67-16.66) | Not specified | 0.85 (0.19-3.64)

Shah et al Retrospective .
S Gohort, 11626 1.17(0.79-1.75) | Notspecified | 1.41 (1.09-1.81)
Retrospective

Yodagawa et al

2016 cohort, n=84 1.07 (0.2-5.74) Not specified Not specified

ek |Open.
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Randhawa et al. JAMA Network
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Warfarin and Vascular Calcification

- Matrix gamma-carboxyglutamate Gla protein (MGP)

- Highly insoluble protein synthesized by vascular smooth muscle
cells

- Binds calcium phosphate, preventing calcification
- MGP requires vitamin K to be converted to its active form

- Vitamin K antagonists (VKAs) such as Warfarin |MGP
and then 1 systemic calcification!!!

Warfarin Interrupts Vitamin K Cycle

Warfarin

Poterucha TJ, Am J Med. 2016;120:635.01-635.o4




Warfarin Related Nephropathy (WRN)

« WRN associated with INR >3.0 causing AKI and
micro/macrohematuria, and pathological changes on biopsy:
ATN, glomerular hemorrhage, and tubular obstruction by RBC
casts

- WRN associated with increased mortality and CKD
progression

Wheeler DS, et al J Thromb Haemost. 2016;14:461-7.

DOACs

dabigatran

Xarelto 10mg
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rivaroxaban

apixaban

Lixiana 60
cdonaban

edoxaban

Indications: DVT/PE, NVAF, post-op thromboprophylaxis **
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Drug Properties of the DOACs

Rivaroxaban | Dabigatran

Renal clearance of parent  <1% 27% 36% 80% 50%
drug
Removal with 4h of <1% 7% <1% 50-60% 9%
hemodialysis
Volume of distribution (L) 8 21 50 50-70 107
Protein binding 99% 87% 92-95% 35% 55%
Metabolism CYP2C9 CYP3A4/5  CYP3A4/5, Activated Minimal:
Minor: CYP2J2 by hydrolysis,
CYP2C8, esterases CYP3A4
2C18,
2C19, 1A2,
3A4
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What about the Direct Oral
Anticoagulants (DOACS)?

|
Mechanism of Action of the DOACs

Intrinsic Pathway Dabiga!ran
> Xi— (Pradaxa)
rX— Extrinsic Pathway

O — Rivaroxaban

Vi VIl < Factor Xa Inhibitors — (Xarelto)
D

Apixaban
v == (Eliquis)

* Direct Thrombin (la)

| Inhibitors - dabigatran,
v argatroban

Edoxaban
(Lixiana)

o | Guraeine Warrar Hoabun | Gabigstan | Edosaban | Rvararaban
Recommendtions
=) ACTATWACER] | Do st ior | Smaor7s | Tomarice | 0maonce daly | 15 mg once iy
mUmin/173 | RS w23 mpte | daly
)
E Doscadiostfor | 25 matuice | Dorotuse | 30 ms once daiy | 13 mg once daily
aaily (usewith (oo ith s vt
caution) caution) cauion)
casims Doseadiustior | Sma0ras | Donotuss | 30maonce dal | 15me once daly
R 23 (imited | o twice day (imitedRCT | (n0RCT dta)
dateoneffcory | (imied nC1 dat)
and safety) datal®
o Do odust for | 2.3 wice | Unknown (75 m | 30 mg o day | 15 m oncedaly
nR2 3 caiycoudbe | wicedoib)® | (couabe coutabe
consires considered) | considered)
“Dose adjustments with DOACs are based on CrCl using the Cockeroft-Gault equation because the larger randomized controlled trials in the
non-CKD population studies used CrCl as a measure of kidney function for dosing. This section will use CrClas a measure of kidney function
*Apixaban: Use 2.5 mg twice daily if at least 2 of the following are present: SCr > 1.5 mg/dL, age = 80 yr, body weight < 60 ke.
“This recommendation is based on the U.S. FDA in the product monograph.




What do Guidelines Say?
datat
“Dose adjustments with DOACs are based on CrCl using the Cockeroft-Gault equation because the larger randomized controlled trials in the
non-CKD population studies used CrCl as a measure of kidney function for dosing. This section will use CrCl as a measure of kidney function
iban: Use 2.5 mg twice daily if at least 2 of the following are present: SCr > 1.5 mg/dL, age > 80 yr, body weight < 60 kg.
'Dose-adjusted warfarin has been used but observational data regarding safety and efficacy are conflicting and suggest harm.
=Product monograph states the drug is contraindicated at Stage 5 CKD.

Edoxaban Dosing
[orug __JCanada ___________Jus |

Edoxaban 50-80ml/min: 60mg daily’ 51-95ml/min:60mg daily
30-50ml/min: 30mg daily 15-50ml/min: 30mg daily
<30ml/min: Not recommended  <15ml/min: Not recommended
HD: Not recommended HD: Not recommended

1. If <60kg or P-gp inhibitors except
amiodarone and verapamil

I I

Edoxaban versus Warfarin in Patients
with Atrial Fibrillation

Robert P. Giugliano, M.D,, Christian T. Ruff, M.D, M.P.H., Eugene Braunwald, M.

- in patients in the ENGAGE AF-TIMI 48 trial

Giugliano RP et al. N Engl J Med 2013;369:2093-2104
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Dosing of DOACS in CKD

o)
-What is the evidence? X

Study Design: ENGAGE AF-TIMI 48

Randomized, PATIENTS
double-blind, AF on electrical recording within last 12 months. -
double-dummy, Intended oral anticoagulant N 2 1’ 105
event-driven study

RANDOMIZATION
1:1:1 randomization is stratified by CHADS, score 2-3 versus 4-6
and need for edoxaban dose reduction
(CrC130-50 mLimin, body weight <60 kg, receiving verapami, quinidine,
dronedarone)

Warfarin

(INR 2.0-3.0)
Mecian TTR: 68.4%
n= 7036

Median duration of follow-up 2.8 years

To evaluate the efficacy, safety and net clinical outcomes with higher dose Edoxaban
(60 mg/30 mg once-daily) compared with warfarin across the range of baseline kidney
functions

Giugliano RP et al. N Engl J Med 2013;369:2093-21




Rates of stroke, major bleeding & net clinical outcome endpoints byj
pre-specified CrCl subgroups from the ENGAGE AF-TIMI 48 study

Edowiban 6030mg  Warfarin
N (oivear) N (bisear) Edoxaban 60730 mg vs warfarin  HR 9% CL  Dron
094
171361 2.7) 2w Es) — f—— o oeslis
UEETI(LE)  2L4/5636(14) — ~ 087 om0
Major bleeding 062
ic13050 076
crcks os2
‘Net elimical outeome 049
€rc130-50 a3 —_—— 08 075098
cierso W30SE73 70 94115636 (63) —— 091 o090
05 08 10 12 15

Favors cdoxaban  Favors warfarin

Bohula EA, Giugliano R, Ruff C, et al. Impact of Renal Function on Outcomes
With Edoxaban in the ENGAGE AF-TIMI 48 Trial. Circulation. 2016;134:24-36.

Based on the results from the kidney impairment study and the population
pharmacokinetics modelling with data from the ENGAGE AF-TIMI 48 study, both: the
European Medicines Agency and FDA, granted edoxaban marketing authorization for
patients with severe kidney impairment (CrCl 15-30 mL/min), with a reccommended dose
of 30 mg edoxaban once daily for patients with CrCl 15-50 ml/min.

Lixiana” European Summary of Product Characterstcs, current version.
L 2015,

Jonropor_en oo, Lastaccessed on May 314 2021
‘Savaysa FDA Advisory Commities Briafing Document 2014, avalable here.
0521 f
Last acosssed on May 31712021,
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Dosing of Dabigatran

- —bitn

e tignling g bt Bl oo masies sl mese: G P 4 e 1) o e s of o e BE LY
Duingatin wermis Wartarn n Pacets with A Floriaton Wt € = confiece el

+ 15 patients with eGFR 23 ml/min- 75mg bid for 7 days
« Observed compared to PK modeling

Kooiman et al. JACC 2016
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Post-hoc Analysis of ENGAGE AF TIMI 48 in
Subjects with CrCL < 30 mL/min Post-
Baseline

Regimen Edoxaban 60/30 mg Warfarin
Treatment received Ed"?;: i’;:,um (PIaCEb?ND: i::)ed"c“)
Stroke or SEE

Number of events 6 5

Event rate (%/yr) 236 1.89 C—
Major Bleeding

Number of events. 17 17

Event rate (%/yr) 683 649 C—
Fatal Bledding

Number of events 0 3

Event rate (%/yr) 0.00 113
Life-threatening Bleeding

Number of events. 3 2
Event rate (%/yr) 147 0.76

[ —
Dosing for Dabigatron

Orug _______JCanada _______Jus__ |

Dabigatran >30ml/min: 150mg bid"  >50ml/min: 150mg bid

or 110mg bid3 30-50ml/min:150mg bid’
<30ml/min: Avoid 15-30ml/min:75mg bid?
HD: Avoid <15ml/min: Avoid

HD: Avoid

1. 75mg BID if concomitant dronedarone or
ketoconazole

2. Avoid if concomitant P-gp inhibitor

3. Patients with high risk of bleeding including
patients >75 years with 1 or more risk factors for
bleeding

Dosing for Rivaroxaban
org _________JCamada ______Jus___ |

Rivaroxaban* >50ml/min: 20mg daily ~ >50ml/min: 20mg daily
15-50ml/min: 15mg daily  15-50ml/min: 15mg daily
< 15ml/min: Avoid <15ml/min: Avoid
HD: Avoid HD: Avoid

* Rivaroxaban updated monograph for VTE (15-50ml/min): 15mg bid x 3weeks then
20mg od; prevention: 10-20mg daily
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Rivaroxaban Dosing

» Single Dose study-

» PK parameters calculated on P A
unknown number of blood BN
samples i o=

(Gx 200 mlimins = 8)

oy PR parasmeter analysisdhue to variability in the

Dias et al. AmJ Nephr 2016

[
Pharmacokinetics and Safety of
Apixaban in Subjects on Hemodialysis

* Open-label, single dose study (5mg)
* Groups: HD (n=8) vs CrCl >80 ml/min(n=8)

* Matched according to age (£5 years), weight (£20% post
dialysis weight) and sex

* Results
* PAUC by 36% higher in ESRD
« Similar protein binding
 4-hr dialysis session: |, exposure by 14%
* No difference in INR, PT and aPTT

The Journal of Clinical Pharmacology 2016. 56(5) 628-636

[ —
Results

AUCs [ng.h/mi] with 2.5 and § mg bid

25 megbid 5 mg bid
N=7 N=5

Table 2. PX parametens of mpiuaban sfter admanistration of § mg twkce daly for

Table 1. PK parameters during phase 1 3 avesi and comparison with sxpected levels in the genenl popul

s § g T Dty oyt

B2
4 2%) susy o0

23@179  50BIZY <0001 5624103
59058% )

NA_ 3s@enpg
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Apixaban dosing for atrial fibrillation

oeg _________Jcanaa _________Jus________|

Apixaban >30 ml/min: 5mg BID' > 15ml/min: 5 mg BID*
15-29 ml/min: Use with caution HD: 5 mg BID'
<15 ml/min: Not recommended
HD: Not recommended

1. 2.5mgBIDif any 2 of following: 280 years, weight<60kg or
SrCr21.5mg/dL (133 umol/L)

Apixiban Pharmacokinetics in HD

DAY 1 (phase 1)
‘Starts apixaban 2.5 DAY 8
mg bid

DAY 9 (phase 2) DAYS 10-14.
Last dose of apixaban Washout
SR period
DIALYSIS for 4 hours

DAY 15 (day 1 of DAY 22

last day of
Starts apixaban 5 (
‘mg bid this am phase 3)

Figure 4. Schematic presentation of study interventions (phases 1-3). Phase 1
apixaban exposure after a 2.5 mg single dose and at steady state (day 8). Phase 2
effect of hemodialysis on apixaban concentration at steady state. Phase 3: apixaban
exposure at steady state with a 5 mg bid dose. Bid, twice daily

CJASN 2017; 28

What is the clinical evidence with the
DOACs in CKD Stage 4 or 5 or
Dialysis?
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DOAC use in CKD and Dialysis with AF
Systematic Review

- Background: Lack of clear benefit and potential risk of
bleeding with DOAC use in CKD and dialysis with AF

- Aim: Evaluate how treatment with DOACs affect stroke
and bleeding outcomes compared with Warfarin or
Aspirin in this population

Nephrol Dial Transplant. 2018:1-13.

[
DOACSs vs. Warfarin in CKD with AF
Systematic Review Results

DOAC Stroke/Systemic Embolism Major Bleeding
Apixaban 2.5-5mg BID ‘ ‘
Dabigatran 110mg BID o o

Dabigatran 150mg BID ‘ “
Rivaroxaban 10-20mg daily “ “
Edoxaban 30-60mg daily “ ‘

Nephrol Dial Transplant. 2018:1-13.

Limitations

- Heterogeneity of the ten included studies.
- the studies had varying definitions of major bleeding and stroke
outcomes, and heterogeneous inclusion/exclusion criteria
« Each of the trials included had different definitions for
kidney dysfunction and dose adjustments for the DOACs
varied in the studies.
« Only two studies done comparing DOACs to warfarin for
atrial fibrillation in HD patients
- both were retrospective cohort studies.

Nephrol Dial Transplant. 2018:1-13.

11/13/2024

[
Flow Diagram of Study Selection

[y

Seeing |
§

bt | [

RCTs (6), cohort studies (3)
and case series (1)

Nephrol Dial Transplant. 2018:1-13,

[
DOACSs vs. Warfarin in Dialysis with AF
Systematic Review Results

Stroke/Systemic . .
BOAC e ns

Apixaban 2.5-5mg BID o

Dabigatran 75-150mg BID « f

Rivaroxaban 15-20mg
daily “

Nephrol Dial Transplant. 2018:1-13.

Safety and efficacy of vitamin K antagonists
versus rivaroxaban in hemodialysis patients

with atrial fibrillation: a multicenter RCT

METHODS OUTH

Primary efficac

P200003)

Safety end point:

varoxaban 10 mg od

LiHs

doi 10.1681/ASN 2020111565

JASN

An S. De Vriese et al. JASN doi:10.1681/ASN.2020111566
©2021by American Society of Nephrology.
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Outcomes

Table 3. Sacandary efficacy outcomes
yrr—— [N TR T————y [

Is apixaban safe for use in patients on
maintenance dialysis?

CJASN

e [ o]
¥ ﬂ o‘o.

66

Fatal or intracranial Primary & secondary outcom
hemorrhage

Ivular Incidence
e A Higher with higher with
W apixaban standard dose
(5mg bid) but not
NS BSI0:004 with reduced
HR 1.24 HR 2.74

dose (2.5 mg bid)

(069-2.23) (1.37-5.47)

Thomas A. Mavrakanas et al. CJASN 2020;15:1146-1154

©2020 by American Society of Nephrology

[ —
Ongoing Trials

- AVKDIAL (Oral Anticoagulation in Haemdialysis
Patients) in France

- DAN-WARD (The Danish Warfarin-Dialysis
Study—Safety and Efficacy of Warfarin in
Patients With Atrial Fibrillation on Dialysis in
Denmark

11/13/2024

Outcomes

Pou  Pomes

[
Other Trials

- Trial to Evaluate Anticoagulation Therapy in
Hemodialysis Patients With Atrial Fibrillation
(RENAL-AF)

- Compare Apixaban and Vitamin-K Antagonists
in Patients With Atrial Fibrillation (AF) and End-
Stage Kidney Disease (ESKD) (AXADIA)

[ —
Ongoing Trials

- Stroke Prophylaxis with Apixaban in Chronic
Kidney Disease Stage 5 Patients with Atrial
Fibrillation (SACK)

- Strategies for the management of Atrial
Fibrillation in patiEnts receiving HemoDialysis
(SAFE-HD)

10



Case

Mrs V. is a 55 year old lady on HD since 2007. She has
ESKD from unknown origin.
« PMH:
« CAD- Ml and ischemic cardiomyopathy
« AF- right occipital infarct in 2015
- PVD
+ Hepatitis C (treated with interferon)
+ Medications:

- rosuvastatin, ramipril, metoprolol, ASA, warfarin, pantoprazole,
replavite, cinacalcet, Aranesp, Venofer

- She is admitted with calciphylaxis of her left foot

DOACSs for the management of VTE in
CKD/ESKD

Pulmonary DeepVein
Embolism (PE) Thrombosis (OVT)

[ —
Clinical Data Outcomes

1. There was no significant difference between DOACs
and warfarin for reducing recurrent VTE events,

2. There was no significant difference between DOACs
and warfarin in overall bleeding risk;

3. The risk of overall major bleeding from DOACs
increased when the degree of kidney impairment
increased, except with apixaban use;

4. Indialysis patients, apixaban had less overall bleeding
when compared with warfarin.

Limitations:

« Various definitions for outcomes (ie bleeding)
« Small number of patients

+ INRs TTR not reported

Cheung CYS. Ann Pharmacother 2021;55:711-22.
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Question

What do we do about her anticoagulation for AF?

A) Continue warfarin

B) D/C warfarin and start a DOAC
C) D/C warfarin and start a LMWH
D) D/C warfarin

[
Systematic Review of DOACs for VTE
in CKD/ESKD

2 RCTs, 7 cohort
studies

Cheung CYS. Ann Pharmacother 2021;55:711-22.

Dosing of DOACSs for VTE in CKD/ESKD

CCESEIN TN ERUD M Dose adjust  LMWHfor 7 Avoid LMWH for 5-  Avoid
for INR 2-3  days then

10 days then

P (U.S. labeling (limited data for
aplxa'wb_an e suggests 75 edo);al:an e 15 mg daily)
mgtwice g twice daily ™9 9aY
daily

ENCREL TN ER Tl Dose adjust  Avoid Avoid Avoid Avoid
forINR 23 imited data
for 5 mg
twice daily)®

“Dose adjustments with DOACs are based on CrCl using the Cockeroft-Gault equation because the larger randomized
controlled trials in the non-CKD population studies used CrCl as a measure of kidney function for dosing. This section wil
use CrCl as a measure of kidney function to reflect these trals’ design

bApixaban: Use 2.5 mg twice daily if 2 of the following are present: SCr > 1.5 mg/dL, age > 80 yr, body weight < 60 kg.
Only the U.S. FDA suggests 5 mg twice daily for CrCl < 15 mLimin/1.73m? or ESKD.

Aursulesei V, Costache Il. Clin Cardiol 2019;42:774-82.

Elenjickal EJ, et al. Am J Nephrol 2024;55:146-64. Cheung CYS. Ann Pharmacother 2021;55:711-22.
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LMWH Dosing for Treatment of VTE in

i

(1529 80 unitsikg IV bolus 1 mg/kgSC  Notrecommended  Not 175 unitskg SC
(LR REROW followed by 18-20  once daily (imited data) recommended  once daily
units/kg/hr infusion to (imited data)
achieve target PTT of
1-2times normal
or

333 units/kg SC initial
dose followed by 250

Not Not recommended Not 175 units/kg SC
limited d once daily

Dose reduction by

339%: loading dose 60

or dialysis) units/kg, maintenance
dose 12 units/kg/hr,

subsequent
aPTT-adjusted dosing

(limited data) (imited data)

Ortel TL, et al. Blood Adv 2020;4:4693-738; Kearon C, et al. Chest 2016;149:315-52; Mavrakanas TA. Clin J Am Soc Nephrol 2022;17:623-5;
Aursulesei V. Clin Cardiol 2019;42:774-82.

From DOACs to Vitamin K Antagonists

e
Switching Between VKAs and DOACs
[From DOAGE to Viamin KAsagonsss |

Apixaban Warfarin - Stop apixaban
- Start warfarin and consider starting a bridging agent when next
apixaban dose would be due
- Start INR monitoring no sooner than 2 days after stopping apixaban?

- Stop bridging agent when INR is at target

R e Warfarin - CrCl 50 mL/min/1.73m?, start warfarin 3 days before stopping
dabigatran
- CrCl 3049 mL/min/1.73m?, start warfarin 2 days before stopping
dabigatran
- CrCl 15-29 mL/min/1.73m?, start warfarin 1 day before stopping
dabigatran
- Start INR monitoring no sooner than 2 days after stopping dabigatrans

Edoxaban Warfarin - If taking 60 mg daily edoxaban, reduce dose to 30 mg daily and begin
warfarin concomitantly; discontinue when INR is at goal
- If taking 30 mg daily edoxaban, reduce dose to 15 mg daily and begin
warfarin concomitantly; discontinue when INR is at goal

- Start INR monitoring no sooner than 2 days after stopping edoxaban?

LUELCYELELIN Warfarin - - Stop rivaroxaban
- Start warfarin and consider starting a bridging agent when next
rivaroxaban dose would be due
- Start INR monitoring no sooner than 2 days after stopping rivaroxaban®
- Stop bridging agent when INR is at target

Steffel J, Verhamme P, et al. Eur Heart J 2018;39:1330-93;

Labdeinobi M, et al, Eqypt Hearl J 2022,74,18

“INR values drawn sooner may be falsely elevated by DOAC.

Thromboembolism Risk

High risk (bridging anticoagulation suggested):

« Any mechanical prosthetic mitral valve

+ Older generation (cage-ball; tilting disc) mechanical aortic valve

* Recent (within 3 mo) arterial thromboembolism (stroke, systemic embolism, TIA)

« Recent (within 3 mo) venous thromboembolism (deep vein thrombosis, pulmonary embolism)
« Prior arterial or venous thromboembolism during interruption of warfarin

« Severe thrombaphilia (e.g., deficiency of protein C, protein S, or antithrombin; antiphospholipid
antibodies)

Intermediate risk (bridging anticoagulation optional and based on individual patient
characteristics):

« Newer-generation (bileaflet) mechanical aortic valve

* Bioprosthetic aortic valve

* Chronic atrial fibrillation (valvular or nonvalvular) and at least 1 major stroke risk factor: prior
stroke/TIA, left ventricular dysfunction, hypertension, diabetes, or age > 75 yr

* Prior venous thromboembolism within past 3-12 mo

Low risk (no bridging anticoagulation suggested):
« Chronic atrial fibrillation (valvular or nonvalvular) and no major stroke risk factors
+ Prior venous thromboembolism over 12 mo ago

Spyropoulos AC, Douketis JD. Blood 2012;120:2954-62.
Thrombosis Canada. Clinical guides. Thrombosis Canada, 2023,
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Switching Between VKAs and DOACs

n K Antagonists to DOACs

Apixaban Stop warfarin

Start apixaban when INR < 2
Dabigatran Stop warfarin
ELETT] Start apixaban when INR < 2
Edoxaban Stop warfarin
Start apixaban when INR < 2.5
Rivaroxaban Stop warfarin

Start apixaban when INR < 3

Steffel J, Verhamme P, et al. Eur Heart J 2018;39:1330-93;
Abdelnabi M, et al. Eqypt Heart J 2022:74;18.

Perioperative Management of
Anticoagulation Therapy

B Ieed |ng RIS k Spyropoulos AC, Douketis JD. Blood 2012;120:2954-62.
Thrombosis Canada. Clinical guides. Thrombosis Canada, 2023,

High risk (2-day risk of major bleed 2%~4%):

« Neurosurgery (intracranial or spinal surgery)

« Cardiac surgery (coronary artery bypass or heart valve replacement)

+ Major vascular surgery (abdominal aortic aneurysm repair, aortofemoral bypass)

* Major urologic surgery (prostatectomy, bladder tumor resection)

« Major lower limb orthopedic surgery (hip/knee joint replacement surgery)

+ Permanent pacemaker insertion or internal defibrillator placement

« Selected invasive procedures (kidney biopsy, prostate biopsy, cervical cone biopsy, pericardiocentesis,

colonic polypectomy)

* Dental procedures (multiple tooth extractions > 2)

Intermediate risk (2-day risk of major bleed 0%~2%

« Other vascular surgery

Low risk (2-day risk of major bleed 0%-2%

* Laparoscopic cholecystectomy

* Laparoscopic inguinal hernia repair

+ Dermatologic procedures

« Ophthalmologic procedures

* Coronary angiography

* Gastroscopy or colonoscopy

« Selected invasive procedures (bone marrow aspirate and biopsy, lymph node biopsy, thoracentesis,
paracentesis, arthrocentesis)

Very low risk (warfarin interruption not neede
- Dental extractions (1 or 2 teath) or teeth cleaning

« Skin biopsy or skin cancer removal

« Cataract removal
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Timing of DOAC Therapy Perioperatively Case 2

Procedure Procedure Day 0 | Postprocedure R.J. is a 62-year-old, 69 kg woman with chronic kidney disease (CKD) stage
Bleeding Risk sy 30-50 <30 3b (estimated glomerular filtration rate [eGFR] 38 mL/min/1.73 m?). A doppler
o ;‘;”“;’;“»_7;’"’ gt/m;"a”f:’"’ g";”":;“»_’:’"’ ro—— Pre—r— ultrasound confirmed deep vein thrombosis (DVT) involving the left popliteal
P . P cay i P ey L = vein. She was treated for acute phase DVT with rivaroxaban 15 mg twice daily
for 21 days. She has no history of bleeding disorders or recent surgeries.
- Low/moderate ~ Stop day -2 Stop day -3 Stop day -3 Keep holding Restart day +1
Dabigatran [ Stopday-3  Stopday-dor N/A Keep holding Restart day +2or Twp weeks after the initialldiagno.sis and initial treatment with rivgroxaban, the
-5 day +3 patient urgently needs a kidney biopsy because her kidney function has
declined quickly since the diagnosis of the venous thromboembolism (VTE).
- Lowimoderate Stopday-2  Stopday-3  N/A Keep holding Restart day +1 Which one of the following is best to recommend for managing R.J.’s
i jon?
High Stop day -2 Stop day -3 Stop day -3 Keep holding Restart day +2 or antlcoagulatlon N
day +3
A. Continue rivaroxaban since kidney biopsy is low risk of bleeding.
Low/moderate ~ Stop day —1 Stopday-2  Stop day -2 Keep holding Restart day +1 . . .
- B. Discontinue the rivaroxaban.
Rivaroxaban Ry Sipyd  (EEpCyS  Hdy= (el 5:;?;‘““ 2 C. Stop rivaroxaban 3 days prior to the procedure and restart the rivaroxaban
2 days after the biopsy.
- Lowimoderate Stopday-1  Stopday-2  Stop day -2 RezElEEEs Restart day +1 D. Switch rivaroxaban to warfarin and target INR 2-3.

Sunkara T, et al. Health Serv Insights 2016,9(suppl 1):25-36.
Spyropoulos AC, Douketis JD. Blood 2012:120:2954-62

[ [
Case 2 Case 3

Answer: C o o B.B. is a 62-year-old man who weighs 72 kg, with a medical
Guidelines for bridging recommend to stop the DOAC before a high risk . . . .

of bleeding procedure such as a biopsy. Because R.J. is at high risk for history of hypertension, heart failure with reduced left
thrombosis and the kidney biopsy confers a high risk of bleeding, the ventricular ejection fraction (40%), and atrial fibrillation and
best recommendation would be to stop rivaroxaban 3 days before a R ’ X .
hrighbbleeding risk procedure and resume the rivaroxaban 2 days after no prior TIA or stroke. He has been on hemodialysis for the
the biopsy. . . e )
In general, the rapid offset and onset of action of DOACs obviates the past 2 years. B'Bj takes warfarin for his atrial fibrillation. His
need for “heparin bridging” as is done in selected warfarin-treated INR target range is 2-3.

patients. Warfarin would also need to be stopped but bridging is
necessary with warfarin.

Spyropoulos AC, Douketis JD. Blood 2012;120:2954-62.
Douketis JD. Blood 2011;117:5044-9.

[ — [ —
Case 3 Case 3

1) If B.B. undergoes dental cleaning, which one of the following is LA .c
best to recommend for his anticoagulation plan? - Answer:

Continue warfarin as per B.B.’s usual dose because dental
A. Stop warfarin the day of dental cleaning and the restart the cleaning does not have increased risk of bleeding. Dental
dayéafterth: cleaning proc;adure. cleaning does not have increased risk of bleeding and thus
B. Stop warfarin 5 days before the dental cleaning and start : : :

LMWH and continue until the day of dental cleaning. Restart anticoagulation can be continued.
LMWH and warfarin the day after the procedure. Stop LMWH
once INR reaches between 2 and 3.

C. Continue warfarin as per B.B.’s usual dose with keeping INR
2-3.

D. Patients taklng Warfarin Should not haVe any dental Cleaning 1. Kearon C, Akl EA, Ornelas J, et al. Antithrombotic therapy for VTE disease: CHEST guideline and expert

N . N . N panel report. Chest 2016;149:315-52. doi:10.1016/j.chest.2015.11.026
orany dental work that is considered hlgh risk Of bleedlng' 2. Thrombosis Canada. Clinical guides. Thrombosis Canada, 2023. Available at

p | guides.
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Case 3

1) B.B. has been on warfarin for managing his AF with INR
in target range 80% of the time. He is recently diagnosed
with calciphylaxis. Which one of the following is best to
recommend for managing anticoagulation for AF in B.B.?
A. Continue warfarin because B.B.’s INR is in target most
of the time.

B. Stop warfarin.

C. Stop warfarin and start apixaban 5 mg twice daily for AF.
D. Stop warfarin and start tinzaparin 12600 units
subcutaneous daily.

11/13/2024

Case 3

Il. Answer: C

Warfarin must be stopped because one of its potential adverse
effects is calciphylaxis. Because this patient is young and has
AF, it would be recommended to use oral anticoagulation such
as a DOAC (Answer C is correct). DOACSs are usually
recommended over LMWH because the LMWH (such as
tinzaparin) can worsen lesions in calciphylaxis.

1. Nigwekar SU, Thadhani R, Brandenburg VM. Calciphylaxis. N Engl J Med 2018:378:1704-
14.10.1056/NEJMra1 505292

2. Jeong HS, Dominguez AR. Calciphylaxis: controversies in pathogenesis, diagnosis and treatment. Am J Med Sci
2016:351:21

Summary

+ CKD increases the risk of thromboembolic events.

- CKD increases the risk of bleeding.

+ DOACSs should be used for CKD stages 1-4 with dose
reductions accordingly.

« Limited data for DOACs and warfarin for treatment of
AF and VTE in ESKD on dialysis — thus risks and
benefits must be assessed on an individual basis.

QUESTEONS

e 0
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