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SUMMARY

Introduction Heparin-induced thrombocytopenia associated to hemodialysis is rare. In case when ci-
trate dialysis and/or non-heparin anticoagulants are not available, only possible medication to use for
anticoagulation during hemodialysis is fondaparinux. However, laboratory monitoring of fondaparinux
based on anti-Xa activity in dialysis patients has not been sufficiently documented yet.

Case Outline We created a local anti-factor Xa assay for measuring fondaparinux plasma concentration
and efficacy in a patient with heparin-induced thrombocytopenia during hemodialysis. Fondaparinux
given subcutaneously increases risk of adverse events due to its extended release and prolonged main-
tenance of toxic levels. When used intravenously fondaparinux remains safe, with reached steady-state
level within dialysis and low risk of toxicity afterwards.

Conclusion Fondaparinux may be used as an alternative anticoagulant medication during hemodialy-
sis in patients who develop heparin-induced thrombocytopenia. Adequate dose must be adjusted to
patients’ dry weight (0.03 mg/kg intravenously) and fondaparinux anti-coagulation monitoring must
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be provided.
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INTRODUCTION

Heparin-induced thrombocytopenia (HIT) is
a serious, potentially fatal, decline in platelet
number due to use of unfractionated heparin,
low-molecular weight heparin, and/or other
polyanions [1-4]. It may present as a non-
immune or immune-mediated form, with
immune complexes formed between heparin
and platelet factor 4 (PF4) [5, 6]. This form of
thrombocytopenia may be followed by life-
threatening thromboembolic events, such as
deep vein thrombosis and pulmonary embo-
lism [7, 8]. HIT associated with hemodialysis
is rare, but even small amounts of heparin used
for anticoagulation during hemodialysis treat-
ment may provoke HIT [3, 4, 8]. In chronic
dialysis patients, HIT frequency is low (3.9% in
the literature) in newly diagnosed patients [4,
8]. Application of non-heparin anticoagulant
preparations, including the specific anti-Xa in-
hibitor fondaparinux, is necessary [9]. There-
fore, clinical management of HIT in patients
on hemodialysis is difficult, in some countries
often limited by the lack of drug supplies.
Laboratory monitoring of fondaparinux based
on anti-Xa activity in dialysis patients has not
been sufficiently documented. This case report
presents the application and dose adjustment
of fondaparinux in dialysis patients with type
ITHIT.

CASE REPORT

A 56-year-old patient was admitted to our
hospital with terminal stage of chronic kidney
failure secondary to polycystic kidney disease.
During the hospitalization, he was started on
the chronic program of hemodialysis, through
central venous catheter. Arteriovenous fistula
was created three days after his first (urgent) he-
modialysis, as he previously refused it. Fifteen
days after hemodialysis was started, the patient
developed a significant decline in the platelets
count from 286 x 10°/L to 41 x 10°/L. Clini-
cal suspicion for HIT II was confirmed by a
highly positive result for HIT-Ab (20.6 IU/mL).
The presence of HIT antibodies was detected
with immunoturbidimetric assay (HIT-AbPF4-
H HemosIL, IL ACL 300, Instrumentation
Laboratory Company, Milan, Italy).

When diagnosis was confirmed, heparin
was discontinued. As citrate dialysis is not
available in Serbia, and non-heparin anticoagu-
lants are not proposed by the healthcare system
for the diagnosis of HIT, the only possible med-
ication to use was fondaparinux (fondaparinux
sodium; GlaxoSmithKline, Brentford, UK).
However, official data for fondaparinux used
in patients on hemodialysis was limited. Thus,
after consultation with transfusion medicine
specialist, it was decided to establish a local
fondaparinux-specific anti-Xa assay for the
fondaparinux monitoring. Anti-Xa assay was
created with fondaparinux calibrator and per-
formed with anti-Xa heparin chromogenic
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method (anti-Xa heparin assay IL on ELITE PRO" IL, In-
strumentation Laboratory Company, Milan, Italy).

Fondaparinux plasma level was measured at the be-
ginning of dialysis, every hour during the dialysis and 24
hours after every dialysis treatment. The known mean
steady state plasma concentration is in the range of 0.46
to 0.62 mg/l, which is regularly applied to patients with
symptomatic deep vein thrombosis and pulmonary em-
bolism undergoing treatment with fondaparinux [10]. As
hemodialysis session itself requires effective dosage of an-
ticoagulant to prevent potential thrombotic complications
in blood and extracorporeal circuit, and as HIT addition-
ally favors thrombosis, we have used the same steady state
for coagulation monitoring in our patient [10].

In our patient, 0.03 mg/kg (of patient’s estimated dry-
weight) of fondaparinux was firstly administered subcuta-
neously at the beginning of dialysis treatment. During the
third hour of dialysis, plasma level of fondaparinux reached
toxic values (0.71 mg/L). Two days afterwards, at the sec-
ond dialysis course, twice-reduced dose (0.015 mg/kg) was
administered subcutaneously at the beginning of dialysis,
when fondaparinux plasma level was within steady-state
levels. However, toxic levels were reached during dialysis:
0.89 mg/L, 0.77 mg/L, and 0.84 mg/L at the first, second and
third hour, respectively. At the start of the third hemodialy-
sis, 0.03 mg/kg of fondaparinux was applied intravenously.
During the entire aforementioned treatment, fondaparinux
plasma levels were within the optimal range, with maximum
of 0.61 mg/L at the third hour of hemodialysis (Table 1).

Comparing pharmacokinetics between the dialyses,
while fondaparinux was administered subcutaneously, its
plasma levels were reaching toxic values, 1.13 mg/L and
0.69 mg/L even 12 hours after first and second dialysis, re-
spectively. However, when fondaparinux was administered
intravenously, its plasma level remained within the refer-
ence interval during the follow-up (Table 2). Therefore,
0.03 mg/kg of fondaparinux was continued intravenously
during further hemodialysis treatments of this patient. Co-
agulation monitoring was checked after every hemodialysis
session, and remained within the effective and safe range.

Nevertheless, type of dialysis was changed during the
hospitalization. Both low-flux bicarbonate hemodialysis
and postdilutional hemodiafiltration were inappropri-
ate. Postdilutional hemodiafiltration was effective for

Table 1. Fondaparinux serum levels during hemodialysis (HD)

Fondaparinux (mg/L) HDI HD I HD Il
Before HD 0.51 0.40 0.24
1 hour of HD 0.74 0.89 0.59
2 hours of HD 0.65 0.77 0.57
3 hours of HD 0.71 0.84 0.61

Table 2. Fondaparinux levels within hemodialysis

Time (h) Fondaparinux (mg/L)
12 h after 1st HD 113
12 h after 2nd HD 0.69
12 h after 3rd HD 0.16
12 h after 4th HD 0.28
12 h after 5th HD 0.36
12 h after 6th HD 0.39

fondaparinux elimination and prevention of its accumula-
tion, but in the arteriovenous system it produced high he-
moconcentration, which led to coagulation in the dialysis
set. However, high-flux bicarbonate hemodialysis showed
the best performance for both dialysis effectiveness and
low fondaparinux accumulation.

Soon after heparin discontinuation, platelet number re-
turned within reference levels. After four months, heparin
was re-introduced to hemodialysis in the same patients,
and no thrombocytopenia occurred.

DISCUSSION

This case illustrates the main obstacles in treatment man-
agement of HIT in hemodialysis. Current guidelines rec-
ommend immediate discontinuation of heparin and use
of non-heparin anticoagulants, such as anti-Xa and direct
thrombin inhibitors. Danaparoid and lepirudin are usually
recommended, together with new oral anticoagulants [7,
11, 12, 13]. However, Serbia has limited access to these an-
ticoagulants. Citrate-based dialysis, which is recommended
in case of HIT development, is also unavailable in Serbia.
When guideline-suggested non-heparin medications and
anticoagulants are not available for treatment of this seri-
ous condition, especially in the resource-limited settings,
fondaparinux may present as a possible alternative.

Although fondaparinux, as a coagulation factor Xa inhibi-
tor, is noted to be used in several cases of HIT until now, there
are still no officially established protocols for fondaparinux
use [10, 14, 15]. This is particularly an inconvenience in a
population which develops HIT during hemodialysis, be-
cause of its mainly renal route of excretion [9, 10]. Addition-
ally, fondaparinux monitoring assays are not commercially
available, which thoroughly disables its routine use [16].

The assay methodology for measuring fondaparinux
plasma concentration and efficacy is very similar to the
standard anti-factor Xa assay for low-molecular-weight
heparin or unfractionated heparin, but still not equivalent
[14, 15]. Thus, in our case, we created a fondaparinux-spe-
cific assay using fondaparinux calibrator with an anti-factor
Xa heparin assay method (anti-factor Xa heparin IL).

As our case showed, fondaparinux had given subcuta-
neously increases risk of adverse events due to its extend-
ed-release and prolonged maintenance of toxic levels, even
12 hours after dialysis. However, when used intravenously,
fondaparinux remains safe, with reached steady-state level
within dialysis and low risk of toxicity afterwards.

Potential cross-reactivity of fondaparinux to previous use
of heparin is acknowledged and may be provoked, but it
nonetheless has lesser extent of immunogenicity than hepa-
rin [7]. Furthermore, dosage of fondaparinux must be ad-
justed to the rate of glomerular filtration due to its increased
risk of accumulation in patients with renal failure [10, 14,
17]. When used in patients on hemodialysis, it is neces-
sary to apply fondaparinux adjusted to patients” estimated
dry weight. If possible, it is advisable to perform high-flux
bicarbonate dialysis. Therefore, when fondaparinux is used
in specific groups, such as patients with renal failure and/
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or patients on chronic dialysis, a specific fondaparinux anti-
coagulation assay must be developed.

In conclusion, fondaparinux may be used as an alterna-

tive anticoagulation during hemodialysis in patients who
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KPATAK CAZAPXKAJ

YBoa XenapuHoMm MHIOYKOBaHa TpombouuToneHunja je He-
Xe/beHa peaKumja Ha MpUMeHy XenapuHa, a kof 6onecHu-
Ka Ha xemopwjasu je peTka Komnavkauuja. Kog ocoba Koje
pa3Bujy XenapMHOM NHAYKOBaHY TPOMOOLIUTONEHW]Y TOKOM
XeMOAWjanu3Hor TpeTMaHa KOHTPanHAMKOBaHa je NprMmeHa
XernapuHa 3a aHTKoarynauujy, Te ce y CBeTy y OBaKBUM CI1y-
YajeBrMa NprMetbyje LTpaTHa Anjaniida /uamn HexenapuHcka
aHTUKOarynaHTHa Tepanuja. YKoNMKo cy umMTpaTtHa anjanmsa u/
VNN HeXenapuHCKa aHTUKOarynaHTHa Tepanuja HefloCTynHe,
NoTeHLUWMjaiHN HauVH aHTUKoarynauuje TOKOM Xxemogujanvse
je npumeHa doHzanapuHa (MHxMbUTOp PpakTopa Koarynaumje
Xa). Vinak, po capa Huje KperpaH PyTUHCKM KOoarynaLyoH/ Mo-
HUTOPUHT 3a NpoLeHy eprKacHOCTY 1 6e36eAHOCTN NpUMeHe
¢boHaanapriHa Kog 60necHUKa Ha XeMogujanusu.

Mpuka3s 6onecHuKa 3a noTpebe Haller 6oNecHrKa ca Xxernapu-
HOM MHAYKOBaHOM TPOMOOLIMTOMNEH]OM KOj! j& Ha XPOHUYHOM
nporpamy xemogujanmse Kpenpany cMo noKanHu cneyydryHmn
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MOHWTOPVHT aHTW-Xa akTYBHOCTY 3a ogpehunBarbe KOHLEHTpa-
umnje doHAanapuHa y nnasmm n npahere erose ePpuKacHoOCTH
1 6e36egHoCT. Kako je Hall mpurKas cilyyaja AoKa3ao, pUMeHa
doHpanapmHa cybkyTaHo noBehaBa pri3VK Of HeXKerbeHuX ede-
KaTa 360r npoayeHor BpemeHa ocnobaharba U ofpxaBatba
TOKCUYHMX BpepHocTh. Kapa ce poHaanapviH nprumetbyje vH-
TpaBeHcku (0,03 mg/kg cyBe TenecHe TeXUHe), erosa nprime-
Ha je 6e36eaHa, Ca ManVM PU3NKOM Of HEXEeIbeHUX peakLimja.
3akmby4ak QoHJjanapyviH ce MOXe NPVUMEHWTMN Kao anTepHa-
TVMBHM aHTUKOArynaHc 3a 60necH1Ke Ha XPOHUYHOM Nporpa-
My Xemofujanu3e Koju cy pa3Buiy XxenapuHom MHAYKOBaHY
TpombouuToneHujy. AekBaTHa Ao3a ce ogpehyje npema cy-
BOj TeNleCHoj TexuHY 6onecHuKa (0,03 mg/kg MHTPaBEHCKM) y3
npUMeHy cneumdUUHOr aHTIKOoarynaLMoHOr MOHUTOPYIHTa.

KmbyuHe peun: xenapMHOM MHAYKOBaHa TPOMOOLMTONEHW]a;

cneumduYHN KoarynalyoH MOHUTOPUHT GpOoHAANapuHa; Xe-
MoAvjanu3a
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