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Use of Fondaparinux for Circuit Patency in
Hemodialysis Patients

To the Editor:
Unfractionated heparin is generally the preferred anticoagulant
in hemodialysis (HD) patients due to its predominantly reticular

vd

endothelial elimination and lack of accumulatlon in kidney fall—

ure.!

hg;pa.un_m_dy_c_e_d_thmmmuzp_e_ma_(ﬂm and choices for antico-
agulation in this patient population are limited. Direct thrombin
inhibitors such as argatroban, lepirudin, and bivalirudin are expen-
sive and require intravenous administration.>* The factor Xa
mhLanLd_anaparmd_c_an_b_e_gn&nﬂhc_uLanmlx but availability
is llmlted in some countrles andamnwnmﬁlgfag_m

:ffgg&mplmlg_t_aggr_egaﬁgn? It currently is contraindicated in

patients with severely decreased kidney function (creatinine clear-
ance <30 mL/min) due to its almost complete renal elimination.’
H I nce-dail -effecti refill ringe, it is an
attractive alternative in outpatient HD patients

On this basis, we reviewed the literature available and estab-
lished internal guidelines for fondaparinux use in our HD patients
intolerant to heparin (either because of HIT or anaphylactoid-type
reactions). These guidelines were reviewed by a number of experts
in nephrology, hematology, and pharmacy. We suggested that
fondaparinux, 2.5 mg. be given subcutaneously pre-HD for circuit
patency. with anti-Xa levels measured before the fourth dose when
initiating therapy and weekly thereafter. Adherence to these sugges-
tions were at the discretion of the physicians providing care.

Between January and May 2011, three patients receiving HD thrice

weekly and using fondaparinux for circuit patency were identified
(Table 1). All patients received fondaparinux, 2.5 mg, pre-HD for
the duration of therapy. Our main objectives were to assess
for accumulation by measuring anti-Xa levels and to monitor for
clinical treatment failure (intradialytic circuit clotting) and side
effects. Two sets of anti-Xa levels (pre- and post-HD) were drawn
1 week apart for each patient (Table 2). One pre-HD level was

excluded from the analysis because it was drawn postdose and
resulted in a much higher level than expected. The average pre-HD
level was 0.17 (range, 0.11-0.25) ng/mL. Post-HD levels ranged
from 0.34-0.64, with a mean level of 0.51 wg/mL. None of the

tients experien leedin her side effects associated with
the drug. Intradialytic circuit clotting was observed in one patient
after initiation of the third HD session and required catheter
flushing with alteplase. However, with continued use, no further
clotting was observed in that or any other patient.

No literature exists to support targeting anti-Xa levels for
maintaining circuit patency in HD patients. Instead, these levels

were drawn to assess for accumulation. The levels obtained essen-

tially approximated the ranges recommended for prophylaxis (0.2-
0.4 pg/ml), which we inferred as being suitable anti-Xa inhibition

Table 1. Patient Characteristics

Patient 1 Patient 2 Patient 3
Age (y)/sex 76/F 80/F 59/M
Height (cm) 157 156 163
Weight (kg) 49 79 65
CKD cause Unknown Type 1 diabetes Type 2 diabetes
HD vintage (mo) 180 4 12
Duration of HD session (h) 3.5 4 4
Dialyzer type Xenium 1902 Xenium 1902 Optiflux 200°
Mean blood flow rate (mL/min) 350 360 340
Mean dialysis flow rate (mL/min) 500 500 750

Fondaparinux indication Circuit patency (HIT)

Circuit patency (anaphylactoid reaction)

Circuit patency (HIT)

Abbreviations: CKD, chronic kidney disease; HD, hemodialysis; HIT, heparin-induced thrombocytopenia.

@Polynephron polyethersulfone (Baxter Healthcare Corp).

bAdvanced Fresenius polysulfone membrane (Fresenius Medical Care).
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Table 2. Anti-Xa Levels

Anti-Xa levels (ng/mL)

Patient Pre-HD Post-HD Dose No.
1 —_ 0.48 1
0.19 0.64 4
2 0.25 0.57 123
0.14 0.34 126
3 0.732 0.53 30
0.11 0.48 33

Note: All patients received fondaparinux, 2.5 mg, subcutane-
ously pre-HD. Anti-Xa levels were measured by a colorimetric
assay (Biophen Arixtra Control Kit, HYPHEN BioMed) that re-
ports anti-Xa levels in ug/mL, which is equivalent to 1U/mL.

Abbreviation: HD, hemodialysis.

@Level drawn postdose, excluded from analysis.

for circuit patency. Pre-HD levels obtained before the fondapa-
rinux represen rue trough levels in thi ien lation
and were used as markers for accumulation. The patient who
received 126 doses of fondaparinux had pre-HD anti-Xa levels of
0.25 and 0.14 wg/mL at doses 123 and 126, respectively, providing
encouragement that long-term use of fondaparinux, 2.5 mg, pre-HD
does not cause significant accumulation.

Clinically, fondaparinux was effective for maintaining HD cir-
cuit patency in our patients. Although one patient experienced an
episode of complete circuit clotting, we hypothesize that the third
dose may have been too soon to evaluate its effectiveness. With
continued use, there were no further episodes. Fondaparinux was

All 3 patients received a different number of fondaparinux doses,
increasing our confidence with initiating, maintaining, and using
the medication long term. There was no apparent association
between higher pre- or post-HD anti-Xa levels and the number of
fondaparinux doses, implying that minimal accumulation occurred
with long-term treatment during HD.

Literature on the use of fondaparinux in HD is limited. Prelimi-
nary cohort data suggested that fondaparinux use in high-flux
polysulfone dialyzers increased the risk of extracorporeal circuit
and dialyzer thrombosis.® However, 3 case reports” described
successful use of fondaparinux in high-flux dialyzers with varying
dosing regimens and treatment durations. Our study also showed
similar success. In addition, we were able to demonstrate efficacy
with minimal accumulation or clinical side effects at various
durations of treatment and over extensive repeated administration.

The limited number of patients in this study limits the generaliz-
ability of these findings. However, this research suggests that
i | . X o | clinical lati
fon rinux m fe and effective ther: i ion for

patients who are unable to receive heparin. Continued research and

experience with using fondaparinux for circuit patency and other

526

anticoagulation indications will continue to strengthen our confi-
dence in using this drug in this patient population.

Grace Ho, BScPhm,' Kori Leblanc, PharmD,"?

Rita Selby, MD, .23 Robert Richardson, MD,"?

Michelle Hladunewich, MD,?> Marisa Battistella, PharmD">
! University Health Network, Toronto, Canada

ZUniversity of Toronto, Toronto, Canada

3 Sunnybrook Health Sciences Centre, Toronto, Canada
Corresponding author: gracewyho@gmail.com

Acknowledgements

We thank Bill Brien, MD, and Jin Huh, BScPhm, for expert
review of guidelines, and Jenny Ng, BScPhm, for contributing
data.

Support: None; all resources used were part of routine clinical
care.

Financial Disclosure: The authors declare that they have no
relevant financial interests.

References

1. Arapelle GM, Ortel TL. Heparin induced thrombocytopenia.
Annu Rev Med. 2010;61:77-90.

2. Syed S, Reilly R. Heparin-induced thrombocytopenia: a
renal perspective. Nat Rev Nephrol. 2009;5(9):501-511.

3. Warkentin T, Greinacher A, Koster A. Treatment and preven-
tion of heparin induced thrombocytopenia: American College of
Chest Physicians Evidence-Based Clinical Practice Guidelines
(8th edition). Chest. 2008;133(suppl 6):340S-380S.

4. Hirsh J, Bauer KA, Donati MB, Gould M, Samama MM,
Weitz JI. Parenteral anticoagulants: American College of Chest
Physicians Evidence-Based Clinical Practice Guidelines. Chest.
2008;133(suppl 6):141S-159S.

5. GlaxoSmithKline. Arixtra Product Monograph. Mississauga,
ON: GlaxoSmithKline; 2009.

6. Sombolos KI, Fragia TK, Gionanlis LC, et al. Use of
fondaparinux as an anticoagulant during hemodialysis: a prelimi-
nary study. Int J Clin Pharmacol Ther. 2008;46(4):198-203.

7. Haase M, Bellomo R, Rocktaeschel J, et al. Use of fondapa-
rinux (ARIXTRA) in a dialysis patient with symptomatic heparin-
induced thrombocytopaenia type II. Nephrol Dial Transplant.
2005;20(2):444-446.

8. Wellborn-Kim JJ, Mitchell GA, Terneus WF Ir, et al. Fonda-
parinux therapy in a hemodialysis patient with heparin-induced
thrombocytopenia type II. Am J Health Syst Pharm. 2010;67(13):
1075-1079.

9. Solack Y, Demircioglu S, Polat I, et al. Heparin-induced
thrombocytopenia in a hemodialysis patient treated with fondapa-
rinux: nephrologists between two fires [published online ahead of
print May 28, 2012]. Hemodial Int. http://dx.doi.org/10.1111/j.
1542-4758.2012.00710.x.

Received May 31, 2012. Accepted in revised form September 25,
2012. Originally published online November 16, 2012.

© 2013 by the National Kidney Foundation, Inc.

http://dx.doi.org/10.1053/j.ajkd.2012.09.015

Am J Kidney Dis. 2013;61(3):523-526


mailto:gracewyho@gmail.com
http://dx.doi.org/10.1111/j.1542-4758.2012.00710.x
http://dx.doi.org/10.1111/j.1542-4758.2012.00710.x
http://dx.doi.org/10.1053/j.ajkd.2012.09.015
蒋雷培
下划线

蒋雷培
高亮

蒋雷培
下划线

蒋雷培
下划线

蒋雷培
下划线


	Use of Fondaparinux for Circuit Patency in Hemodialysis Patients
	Acknowledgements
	References




