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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

Table 1. Pati

Patient 1

Age (y)/sex 76/F

Height (cm) 157

Weight (kg) 49

CKD cause Unknown

HD vintage (mo) 180

Duration of HD session (h) 3.5

Dialyzer type Xenium 190a

Mean blood flow rate (mL/min) 350

Mean dialysis flow rate (mL/min) 500

Fondaparinux indication Circuit patency (HIT)

Abbreviations: CKD, chronic kidney disease; HD, hemodialysis
aPolynephron polyethersulfone (Baxter Healthcare Corp).

bAdvanced Fresenius polysulfone membrane (Fresenius Medical C
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endothelial elimination and lack of accumulation in kidney fail-
ure.1 Heparin-exposed patients are at higher risk of developing
heparin-induced thrombocytopenia (HIT),2 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.3,4 The factor Xa
inhibitor danaparoid can be given subcutaneously, but availability
is limited in some countries. Fondaparinux is a synthetic factor
Xa–selective pentasaccharide that, unlike heparin, has very little
effect on platelet aggregation.3 It currently is contraindicated in
patients with severely decreased kidney function (creatinine clear-
ance �30 mL/min) due to its almost complete renal elimination.5

However, as a once-daily cost-effective prefilled syringe, 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) �g/mL. Post-HD levels ranged
from 0.34-0.64, with a mean level of 0.51 �g/mL. None of the
patients experienced bleeding or other 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 �g/mL), which we inferred as being suitable anti-Xa inhibition

haracteristics

Patient 2 Patient 3

80/F 59/M

156 163

79 65

Type 1 diabetes Type 2 diabetes

4 12

4 4

Xenium 190a Optiflux 200b

360 340

500 750

cuit patency (anaphylactoid reaction) Circuit patency (HIT)

, heparin-induced thrombocytopenia.
ent C

Cir

; HIT
are).
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for circuit patency. Pre-HD levels obtained before the fondapa-
rinux dose represented true trough levels in this patient population
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 �g/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
very well tolerated, with no bleeding or other side effects noted.
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.6 However, 3 case reports7-9 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
through quantitative anti-Xa monitoring and clinical correlation,
fondaparinux may be a safe and effective therapeutic option for
patients who are unable to receive heparin. Continued research and

Table 2. Anti-Xa Levels

Patient

Anti-Xa levels (�g/mL)

Dose No.Pre-HD Post-HD

1 — 0.48 1

0.19 0.64 4

2 0.25 0.57 123

0.14 0.34 126

3 0.73a 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 �g/mL, which is equivalent to IU/mL.

Abbreviation: HD, hemodialysis.
aLevel drawn postdose, excluded from analysis.
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.
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