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Long-Term Anticoagulation for Patients

Receiving Dialysis
Tilting the Benefit-to-Risk Ratio?

Article, see p 1519

therapy for patients with severely impaired kidney function. Globally, an esti-

mated 2 million patients are receiving maintenance dialysis for end-stage renal
disease, and between 1990 and 2010, a remarkable 70% growth in patients re-
ceiving maintenance dialysis was noted." This unidirectional trend is likely to con-
tinue unabated.

Unfortunately, mortality and morbidity remain high in patients on dialysis. Car-
diovascular disease is the leading cause of death. There are many reasons for the
relentless burden of cardiovascular events in the dialysis population. Biological dif-
ferences between patients receiving dialysis and those not receiving dialysis may
explain the failure to extend the benefits of therapies observed in patients not
on dialysis to patients on dialysis. More important, patients on dialysis are often
excluded from large cardiovascular-focused randomized controlled trials, which
significantly limits the evidence needed to make clinical decisions. As a result, clini-
cians caring for patients receiving dialysis frequently find themselves extrapolating
information on safety and efficacy from nondialysis clinical trials. How confident
can they be? As we await trial evidence, careful analyses of data from large ob-
servational cohorts can augment our understanding of outcomes, particularly of
adverse events.

In the current issue of Circulation, Siontis et al> examine the outcomes associ-
ated with the use of apixaban, an oral factor Xa inhibitor, in patients with nonval-
vular atrial fibrillation who are receiving dialysis. Their observational study included
>25000 Medicare beneficiaries (mean age, 68.2 years; male, 54.3%; hemodialy-
sis, 94.6%) from the US Renal Data System, a national data registry funded by the
National Institute of Diabetes and Digestive and Kidney Diseases. Overall, 9.2% of
patients were prescribed apixaban, and the remaining were treated with warfarin.
The authors noted, however, a remarkable increase in the number of new apixa-
ban prescriptions over the study period extending from October 2010 to Decem-
ber 2015, with >1 in 4 new anticoagulation prescriptions in 2015 for apixaban.
In a prognosis-based propensity score analysis, there was no difference between
apixaban and warfarin in the risk of stroke or systemic embolism. The risk of major
bleeding, however, was 28% lower with apixaban (95% Cl, 13-41).

In patients with normal kidney function who develop nonvalvular atrial fibril-
lation, anticoagulation therapy to reduce systemic thromboembolism has been
the standard of care based on rigorous data from randomized controlled trials.
In a meta-analysis that included 6 trials (n=2900 patients) comparing warfarin
with controls, warfarin treatment reduced ischemic stroke by 67% (95% Cl,
54-77), all stroke (ischemic and hemorrhagic) by 64% (95% Cl, 49-74), and all-
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cause mortality by 26% (95% Cl, 3-43).3 The absolute
increase in major extracranial hemorrhage associated
with warfarin was less than the absolute reduction in
strokes. From these data, the number needed to treat
for 1 year to primarily prevent 1 stroke was 37, and
the comparable estimate for secondary stroke preven-
tion was 12.

Sadly, to date, there have been no data from a
randomized controlled trial that directly compares
warfarin and placebo in patients with atrial fibrilla-

Anticoagulation in Patients Receiving Dialysis

tion who are receiving dialysis. Some available obser-
vational data in patients receiving dialysis have sug-
gested a lack of efficacy* and potential increased risk
for ischemic stroke® with warfarin therapy. Further-
more, the burden of taking warfarin is not trivial for
a patient receiving dialysis and includes drug and di-
etary interactions and the need for additional blood
draws for therapy monitoring. This is, of course, in
addition to the potential for excess bleeding risk,
given that patients receiving dialysis are anticoagu-

Table. Summary of Ongoing Randomized Controlled Trials for Anticoagulation in Dialysis Patients With Atrial Fibrillation

Study Title

Study Methods

Study Inclusion Criteria

Study Outcomes

AXADIA, Compare Apixaban and
Vitamin-K Antagonists in Patients
with Atrial Fibrillation and End-Stage
Kidney Disease, NCT02933697

Study arms: apixaban 2.5 mg

twice a day for 6 to 24 mo vs
phenprocoumon daily adjusted to an
International Normalized Ratio (INR)
of 2.0-3.0 for 6-24 mo

Study design:
Phase 3b trial
Allocation: randomized

Intervention model: parallel
assignment

Masking: none (open label)
Country: Germany

Estimated enroliment: 222
Study sponsor: Atrial Fibrillation
Network

Study collaborators: Bristol-Myers
Squibb and Pfizer

End-stage kidney disease with
chronic hemodialysis treatment 3
times per week for at least 3 mo

Chronic paroxysmal, persistent,

or permanent nonvalvular atrial
fibrillation documented by standard
or Holter ECG on at least 2
separate days before (or apart from)
hemodialysis procedures
CHA,DS,-VASc score of 2 or more
Patients with ischemic stroke who
meet the above criteria can be
included after more than 3 mo if not
severely handicapped

Males and females, age 18y or older

Primary: major and clinically relevant,
nonmajor bleeding and specific
bleedings in dialysis patients
Secondary: prevention of
thromboembolic events
Pharmacokinetic: Blood level of
apixaban prior and after hemodialysis

RENAL-AF, Trial to Evaluate
Anticoagulation Therapy in
Hemodialysis Patients with Atrial
Fibrillation, NCT02942407

Study arms: apixaban 5 mg twice
daily (apixaban 2.5 mg twice daily
for selected patients) vs warfarin
daily dose adjusted to target INR of
2.0-3.0 for 15 mo

Study design:
Phase 4 trial
Allocation: randomized

Intervention model: parallel
assignment

Masking: none (open label)
Country: United States
Estimated enroliment: 762
Study sponsor: Duke University

Study collaborator: Bristol-Myers
Squibb

End-stage kidney disease with
chronic hemodialysis treatment
Atrial fibrillation on ECG at
enrollment or 2 or more reports

of atrial fibrillation from separate
monitoring events at least 2 wk apart
CHA,DS,-VASc score of 2 or more
Considered by the treating
physician(s) to be candidate for oral
anticoagulation

Males and females, age 18 y or older

Patients with moderate or severe
mitral stenosis are excluded

Primary: time, measured in days,
from randomization to the onset of
first major bleeding/clinically relevant
nonmajor bleeding event

Secondary: stroke or systemic
embolism, mortality, adherence
to treatment with apixaban or
with warfarin, plasma apixaban
concentration, apixaban
pharmacodynamics, chromogenic
factor Xa assay

Other: biomarkers—growth/
differentiation factor 15, high
sensitivity troponin T, B-type
natriuretic peptide

AVKDIAL, Oral Anticoagulation in
Hemodialysis Patients, NCT02886962

Study arms: no oral anticoagulation,
and no monitoring of the INR vs
vitamin K antagonist daily with INR
target between 2 and 3 for 24 mo

Study design:
Phase 4 trial
Allocation: randomized

Intervention model: parallel
assignment

Masking: none (open label)
Country: France
Estimated enroliment: 855

Study sponsor: University Hospital,
Strasbourg, France

Study collaborators: not provided

End-stage kidney disease with
chronic hemodialysis treatment for at
least T mo

History of or a new episode of atrial
fibrillation (either permanent or
paroxysmal)

CHA,DS,-VASc score of 2 or more

High risk of bleeding as defined

by (1) HASBLED score >3 or (2)
HASBLED > CHA,DS,-VASc score,

or (3) recent history of severe
bleeding, particularly cerebral or
gastrointestinal, or (4) prior recurrent
(>2) history of falls

Males and females, age 18 y or older

Cumulative incidence of severe
bleeding and thrombosis
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lated for dialysis treatments, and the baseline risk for
major bleeds, even in the absence of anticoagula-
tion, is significantly higher because of many factors,
including platelet dysfunction and higher frequency
of falls.® Such data swayed members of the Kidney
Disease: Improving Global Outcomes Controversies
Conference to conclude that there was insufficient
high-quality evidence to recommend warfarin for the
prevention of stroke in patients with atrial fibrillation
and dialysis-dependent chronic kidney disease.” This
evidence gap was also captured in a survey ques-
tion administered by the National Kidney Founda-
tion: “Should warfarin be used in patients receiving
dialysis with nonvalvular atrial fibrillation?” Approxi-
mately 45% of >5000 respondents answered no,
and 55% responded yes.® Results from the ongoing
AVKDIAL trial (Oral Anticoagulation in Hemodialy-
sis Patients; Table) promise to inform this debate by
comparing the cumulative incidence of severe bleed-
ing and thrombosis between anticoagulation with a
vitamin K antagonist and placebo.

Direct oral anticoagulant agents were developed
in the general population to overcome the limitations
of warfarin and were successfully demonstrated in
well-designed and adequately powered randomized
controlled trials to have noninferior efficacy and bet-
ter safety compared with warfarin therapy.®'" Two
comparable dialysis-focused trials, AXADIA (Compare
Apixaban and Vitamin-K Antagonists in Patients With
Atrial Fibrillation and End-Stage Kidney Disease) and
RENAL-AF (Trial to Evaluate Anticoagulation Therapy
in Hemodialysis Patients With Atrial Fibrillation), are
ongoing for apixaban (Table). The superior bleeding
risk profile of direct-acting oral anticoagulants is at-
tractive for the dialysis population and makes the
“real-world” experience highlighted by Siontis et
al? particularly relevant. Unlike apixaban (27% renal
clearance), dabigatran (80% renal clearance) and ri-
varoxaban (36% renal clearance) have been associ-
ated with increased risk of major bleeding in patients
receiving hemodialysis.'? A look at the combined data
from Chan et al'? and Siontis et al? suggests that the
risk of major bleeding in patients receiving hemodial-
ysis approximates to 20 events per 100 patient-years
with apixaban, 23 to 36 per 100 patient-years with
warfarin, 68 per 100 patient-years for rivaroxaban,
and 83 per 100 patient-years for dabigatran, suggest-
ing that the risks of major bleeding from rivaroxaban
and dabigatran are unlikely to outweigh any poten-
tial benefit of reducing systemic embolism in patients
receiving dialysis. It is interesting that the reduction
in the risk of major bleeding observed by Siontis et
al? in patients receiving dialysis is comparable to re-
sults from the ARISTOTLE trial (Apixaban for Reduc-
tion in Stroke and Other Thromboembolic Events in
Atrial Fibrillation), which excluded patients receiving
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dialysis altogether (hazard ratio for major bleeding,
0.69; 95% Cl, 0.60-0.80).8 However, for relevant ef-
ficacy and safety outcomes, we need to await results
from the AXADIA and RENAL-AF trials. Future trials
are needed to investigate the outcomes in patients
receiving peritoneal dialysis because the current on-
going trials exclude those patients.

Beyond the potential reduction in the risk of con-
ventional bleeding, direct oral anticoagulants should
be compared with warfarin for other complications
linked to warfarin therapy such as anticoagulant ne-
phropathy (particularly relevant to patients with end-
stage renal disease with residual renal function),’ vas-
cular calcification, and calciphylaxis.’ As opposed to
the US Food and Drug Administration label that sug-
gests reduced dose (2.5 mg twice a day) for patients
with renal impairment who meet at least 1 additional
criterion (body weight <60 kg or age >80 years), ex-
perts suggest a reduced dose for all patients receiving
dialysis to attenuate bleeding risk.” Pharmacokinetic
data on apixaban are limited, and a recent multiple-
dose administration study of apixaban noted that 5
mg twice a day dosing resulted in supratherapeutic
drug concentrations in patients receiving hemodi-
alysis.’™ Of particular importance, Siontis et al* noted
no difference between the 2 doses for major bleed-
ing, gastrointestinal bleeding, and intracranial bleed-
ing but observed lower risks of incident stroke and
systemic embolism and death with 5 mg twice a day
dosing, emphasizing an urgent need to test different
dosing strategies for apixaban in patients receiving
dialysis. Finally, improved insights into a mechanistic
link between atrial fibrillation and stroke and better
knowledge of competing risks for stroke outside of
atrial fibrillation in patients receiving dialysis are much
awaited. In the meantime, clinicians should make de-
cisions about anticoagulation for nonvalvular atrial fi-
brillation in patients receiving dialysis in a collaborative
fashion (cardiologist, nephrologist, primary care physi-
cian, pharmacist) and only after a discussion of the
benefits and risks with patients and with clear under-
standing of logistics of monitoring. There should also
be an explicit plan to reassess therapy on a periodic
basis, a practice that can be forgotten in a busy clinical
care setting.

ARTICLE INFORMATION

Correspondence

Ravi Thadhani, MD, MPH, Department of Biomedical Sciences and Department
of Medicine, Cedars-Sinai Medical Center, 8700 Beverly Blvd, Davis Bldg, Room
5093, Los Angeles, CA 90048. Email ravi.thadhani@csmc.edu

Affiliations

Division of Nephrology, Department of Medicine, Massachusetts General Hos-
pital, Boston (S.U.N., R.T.). Department of Biomedical Sciences and Department
of Medicine, Cedars-Sinai Medical Center, Los Angeles, CA (R.T.).

Circulation. 2018;138:1530-1533. DOI: 10.1161/CIRCULATIONAHA.118.037091


mailto:﻿i.thadhani@csmc.edu﻿
xixixiziwei&kimi
高亮

xixixiziwei&kimi
高亮


8T0Z ‘2T $8qo100 uo Aq hio'sfeuno feye/:dny wouy papeojumoq

Nigwekar and Thadhani

Sources of Funding

Dr Nigwekar is supported by the American Heart Association’s National
Center Research Program Winter 2015 Fellow-to-Faculty Transition Award
(15FTF25980003).

Disclosures

Dr Nigwekar reports receiving grant support from Duke University (for the
RENAL-AF trial) and consulting fees from Epizon. Dr Thadhani reports consulting
fees from Bayer AG and Fresenius Medical Care and reports participation in the
Steering Committee for the RENAL-AF trial.

REFERENCES

1.

Thomas B, Wulf S, Bikbov B, Perico N, Cortinovis M, Courville de Vaccaro
K, Flaxman A, Peterson H, Delossantos A, Haring D, Mehrotra R, Himmel-
farb J, Remuzzi G, Murray C, Naghavi M. Maintenance dialysis throughout
the world in years 1990 and 2010. J/ Am Soc Nephrol. 2015;26:2621—
2633. doi: 10.1681/ASN.2014101017

. Siontis KC, Zhang X, Eckard A, Bhave N, Schaubel DE, He K, Tilea A,

Stack AG, Balkrishnan R, Yao X, Noseworthy PA, Shah ND, Saran R, Nal-
lamothu BK. Outcomes associated with apixaban use in patients with end-
stage kidney disease and atrial fibrillation in the United States. Circulation.
2018;138:1519-1529. doi: 10.1161/CIRCULATIONAHA.118.035418

. Hart RG, Pearce LA, Aguilar MI. Meta-analysis: antithrombotic therapy to

prevent stroke in patients who have nonvalvular atrial fibrillation. Ann
Intern Med. 2007;146:857-867.

. Shah M, Avgil Tsadok M, Jackevicius CA, Essebag V, Eisenberg MJ,

Rahme E, Humphries KH, Tu JV, Behlouli H, Guo H, Pilote L. Warfarin
use and the risk for stroke and bleeding in patients with atrial fibril-
lation undergoing dialysis. Circulation. 2014;129:1196-1203. doi:
10.1161/CIRCULATIONAHA.113.004777

. Chan KE, Lazarus JM, Thadhani R, Hakim RM. Warfarin use associates with

increased risk for stroke in hemodialysis patients with atrial fibrillation. J
Am Soc Nephrol. 2009;20:2223-2233. doi: 10.1681/ASN.2009030319

. Bansal VK, Herzog CA, Sarnak MJ, Choi MJ, Mehta R, Jaar BG, Rocco MV,

Kramer H. Oral anticoagulants to prevent stroke in nonvalvular atrial fibril-
lation in patients with CKD stage 5D: an NKF-KDOQI Controversies report.
Am J Kidney Dis. 2017;70:859-868. doi: 10.1053/j.ajkd.2017.08.003

Circulation. 2018;138:1530-1533. DOI: 10.1161/CIRCULATIONAHA.118.037091

10.

Anticoagulation in Patients Receiving Dialysis

. Turakhia MP, Blankestijn PJ, Carrero JJ, Clase CM, Deo R, Herzog CA,

Kasner SE, Passman RS, Pecoits-Filho R, Reinecke H, Shroff GR, Zareba
W, Cheung M, Wheeler DC, Winkelmayer WC, Wanner C, Conference
Participants. Chronic kidney disease and arrhythmias: conclusions from a
Kidney Disease: Improving Global Outcomes (KDIGO) Controversies Con-
ference. Eur Heart J. 2018;39:2314-2325.

. Granger CB, Alexander JH, McMurray JJ, Lopes RD, Hylek EM, Hanna M, Al-

Khalidi HR, Ansell J, Atar D, Avezum A, Bahit MC, Diaz R, Easton JD, Ezekow-
itz JA, Flaker G, Garcia D, Geraldes M, Gersh BJ, Golitsyn S, Goto S, Hermosil-
lo AG, Hohnloser SH, Horowitz J, Mohan P, Jansky P, Lewis BS, Lopez-Sendon
JL, Pais P, Parkhomenko A, Verheugt FW, Zhu J, Wallentin L; ARISTOTLE Com-
mittees and Investigators. Apixaban versus warfarin in patients with atrial fi-
brillation. N Engl J Med. 2011;365:981-992. doi: 10.1056/NEJMoa1107039

. Connolly SJ, Ezekowitz MD, Yusuf S, Eikelooom J, Oldgren J, Parekh A, Pogue

J, Reilly PA, Themeles E, Varrone J, Wang S, Alings M, Xavier D, Zhu J, Diaz R,
Lewis BS, Darius H, Diener HC, Joyner CD, Wallentin L; RE-LY Steering Commit-
tee and Investigators. Dabigatran versus warfarin in patients with atrial fibril-
lation. N Engl J Med. 2009;361:1139-1151. doi: 10.1056/NEJM0a0905561
Patel MR, Mahaffey KW, Garg J, Pan G, Singer DE, Hacke W, Breithar-
dt G, Halperin JL, Hankey GJ, Piccini JP, Becker RC, Nessel CC, Paolini
JF, Berkowitz SD, Fox KA, Califf RM; ROCKET AF Investigators. Riva-
roxaban versus warfarin in nonvalvular atrial fibrillation. N Engl J Med.
2011;365:883-891. doi: 10.1056/NEJM0a1009638

. Giugliano RP, Ruff CT, Braunwald E, Murphy SA, Wiviott SD, Halperin JL,

Waldo AL, Ezekowitz MD, Weitz JI, Spinar J, Ruzyllo W, Ruda M, Koret-
sune Y, Betcher J, Shi M, Grip LT, Patel SP, Patel I, Hanyok JJ, Mercuri M,
Antman EM; ENGAGE AF-TIMI 48 Investigators. Edoxaban versus warfarin
in patients with atrial fibrillation. N Eng/ J Med. 2013;369:2093-2104.
doi: 10.1056/NEJM0a1310907

. Chan KE, Edelman ER, Wenger JB, Thadhani RI, Maddux FW. Dabigatran

and rivaroxaban use in atrial fibrillation patients on hemodialysis. Circula-
tion. 2015;131:972-979. doi: 10.1161/CIRCULATIONAHA.114.014113

. Brodsky SV, Nadasdy T, Rovin BH, Satoskar AA, Nadasdy GM, Wu HM,

Bhatt UY, Hebert LA. Warfarin-related nephropathy occurs in patients with
and without chronic kidney disease and is associated with an increased
mortality rate. Kidney Int. 2011;80:181-189. doi: 10.1038/ki.2011.44

. Nigwekar SU, Thadhani R, Brandenburg VM. Calciphylaxis. N Engl J Med.

2018;378:1704-1714. doi: 10.1056/NEJMra1505292

. Mavrakanas TA, Samer CF, Nessim SJ, Frisch G, Lipman ML. Apixaban

pharmacokinetics at steady state in hemodialysis patients. / Am Soc
Nephrol. 2017,28:2241-2248. doi: 10.1681/ASN.2016090980

October 9,2018 1533






