CASE REPORT

Port | Nephrol Hypert 2007; 21(4): 313-317

Heparin-induced thrombocytopenia
in a haemodialysis patient:

use of Lepirudin

Elena Gonzalez, Teresa Olea, Jorge Martinez Ara, Covadonga Hevia, José Luis Miguel,

Alberto Torre, Carmen Gonzalez, Rafael Selgas

Department of Nephrology, Hospital Universitario La Paz. Madrid, Spain.

06/06/2007
27/09/2007

Received for publication:
Accepted in revised form:

ABSTRACT

Heparin-induced thrombocytopenia is an infrequent
but serious complication in haemodialysis patients.
It is characterised by the presence of thrombocyto-
penia after the administration of unfractionated and
low-molecular-weight heparin and sometimes throm-
botic manifestations. Its treatment consists of the with-
drawal of all heparin sources and reducing the risk
of thrombosis.

Lepirudin is a recombinant analogous hirudin that
binds in an irreversible and direct manner to the
thrombin, and could be used as an extracorporeal
circuit anticoagulant.

We present the case of a chronic haemodialysis
patient who presented this complication, and the
treatment with Lepirudin.
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INTRODUCTION

Heparin is the anticoagulant most frequently used
to prevent thrombosis of the extracorporeal circuit
in haemodialysis. While thrombocytopenia induced
by heparin (HIT) type Il is one of the more serious

complications of heparin treatment, it is infrequent
in haemodialysis patients, in spite of this popu-
lation being overexposed to this drug. It is charac-
terised by the existence of thrombocytopenia and pa-
radoxical hyper-coagulability, with thrombotic mani-
festations.

We present the case of a haemodialysis patient
who presented this complication, and the treatment.

CASE REPORT

Our patient was an 8o year-old male with a his-
tory of gastro-intestinal haemorrhage secondary to
a bleeding duodenal ulcer. He had perforation of a
post-pyloric duodenal ulcer in August 2003 that
required surgical repair. He also had Mallory Weiss
syndrome. His chronic renal disease was secondary
to a focal segmental glomerulosclerosis for hyper-leak
and a left nephrectomy for renal tuberculosis.

In October 2005 he presented at the emergency
room with a medical profile of marked asthenia, melae-
nas and hypotension, clinically compatible with a gastro-
-intestinal haemorrhage. He was transfused with 6 units
of red packed cells and underwent a gastroscopy, which
detected no bleeding point. He was prescribed gastric
protection, presented no further episodes of bleeding,
and remained clinical and analytically stable.
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Deterioration of the renal function (creatinine 7.9
mg/dl and urea 396 mg/dl) was also detected, improv-
ing with serotherapy until its basal value. Neverthe-
less, as the patient presented a creatinine clearance
of 1oml/min and uraemic symptoms, he initiated
haemodialysis via a right internal jugular Permcath,
using sodium heparin as the extracorporeal circuit
anticoagulant.

Ten days into haemodialysis, the patient presented
reddening and oedema of the right leg, with proximal
deep venous thrombosis diagnosed by echo-doppler,
for which he initiated treatment with low-molecular-
-weight heparin (LMWH). Three days later, an acute
thrombopenia was detected (number of platelets
dropping from 108000 to 44000/mm3). As a possi-
ble HIT was suspected, the LMWH treatment was sus-
pended. No new episodes of thrombosis were detected.
Thrombopenia recovered progressively and reached
a normal value within a week of LMWH suspension
(154000 platelets/mm3) (Fig. 1). The determination of
antibodies against the heparin-platelet factor 4 (PF4)
complex was carried out using an ELISA test (GTI PF4)
to establish diagnosis. This was positive (3395; posi-
tive control 2.68, negative 0.17).

Due to the high risk of bleeding, the thrombocy-
topenia and the patient’s age, it was decided not ini-
tiate treatment with oral anticoagulants and to place
a filter in the lower vein cave to minimise the risk
of a pulmonary thromboembolism.

Haemodialysis was carried out without anti-coagu-
lation, with normal saline priming of the extracorpo-
real circuit and urokinase locks for dialysis catheter.
In spite of this, the patient presented numerous
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Figure 1

Evolution of the number of platelets during hospital stay
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episodes of clotting of the extracorporeal circuit, mak-
ing daily haemodialysis necessary. Hence, we initi-
ated lepirudin (Refludin®) o0.05 mg/kg (3 mg in total)
as circuit anti-coagulant at the beginning of each dial-
ysis session, in addition to saline priming of the cir-
cuit and 0.4 cc of lepirudin in each lumen of the
catheter. Lepirudin was increased progressively
according to clinical needs, reaching 0.2 mg/kg dose
(13 mg session) after two months. Under this regi-
men, the patient has not presented any episode of
thrombosis of the extracorporeal circuit. Citra-lock®
is used as catheter lock.

DISCUSSION

HIT is a serious pathology, produced by exposure
to unfractionated heparin (UFH) or, 10 times less fre-
quently, to LMWHY2, It is characterised by a drop in
the number of platelets (less than 100,000 plate-
lets/mm3 or with a relative descent greater than 50%
of the basal value) and by the simultaneous devel-
opment of thrombosis in 25-50 % of the cases3+4.
In our case, the patient’s platelets dropped to
44000/mm3, climbing back up again completely after
suspending LMWH and UFH from the haemodialysis
sessions, with no evidence of new episodes of throm-
bosis.

This clinical picture is more usual among surgical
patients, particularly orthopaedic surgery. HIT is an
infrequent pathology among paediatric patients,
obstetric patients and those on chronic haemodial-
ysis. It is more prevalent in acute than chronic dial-
ysis patients.

Two clinical pictures®2:5 (Table I) are recognised:

e HIT type | is a benign form, without immune
mediation. It seems to be related to the direct
action of heparin over the aggregation of
platelets and the thrombopenia is usually mod-
erate (<50 %). It is reversible, has no clinical sig-
nificance and often resolves spontaneously.

e HIT type Il appears 5-10 days after heparin expo-
sure, unless there was prior exposure to heparin
in the previous 100 days, in which case it can
appear before this timeframe. Thrombocytope-
nia is moderately severe, resolving within a week
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Table |
Clinical picture of heparin-induced thrombocytopenia

HIT type |
5-10 % 0-3 %
2-3 days after 5-12 days after
UFH exposure UFH exposure
Decrease of the number Decrease to 100,000 or
of platelets to 50 % a drop greater than 50 %
of basal value. of its basal value
Complications | None Thromboembolism
Treatment None 1. Heparin suspension
2. Direct thrombin
inhibitors or
heparinoids
3. Dicumarinics

HIT type Il

Incidence
Onset

Platelet count

of heparin suspension, as occurred in our case,
and there is a greater tendency to thrombosis.
Other atypical forms of presentation are aller-
gic systemic reactions, acute respiratory distress,
transient global amnesia and even sudden car-
diorespiratory arrest.

HIT type Il pathogenesis is related to the forma-
tion of IgM, IgG or IgA antibodies which recognise
an epitope on the heparin-platelet factor 4 (PF4) com-
plex. This complex binds to receptors on the platelet
surface and cross-links the receptors, resulting in
platelet activation and aggregation, further release
of PF4 and the simultaneous formation of procoag-
ulant, platelet-derived microparticles and thrombin.

HIT type Il diagnosis is mainly clinical in patients
who present thrombocytopenia after heparin admin-
istration (when other causes such as drugs, infec-
tions, etc. have been ruled out), and the situation
resolves completely with heparin suspension.

Diagnosis can then be confirmed using a heparin-
antibody assay. The tests for HIT antibodies are either
functional or immunoassays®7. Heparin-induced throm-
bocytopenia antibodies result in strong platelet acti-
vation, which in turn induces a cascade of events and
platelet aggregation, which are detected in functional
tests for HIT antibodies detection. Serotonin release
assay is considered the gold standard, but it is time
consuming and only performed in specialised labora-
tories. This test is very specific but a negative test does
not necessarily exclude the diagnosis. Immunoassays
are technically easier and more sensitive, although they
give rise to more false-positive results.

In our case, the diagnosis was clinical (severe
thrombopenia of 44000/mm3 ten days after the start
of LMWH treatment in a patient who had just initi-
ated haemodialysis, and therefore, had been
exposed to UFH), confirmed by the detection of anti-
bodies in blood (Heparin/PFg).

The main aim of this treatment is to reduce the
risk of thrombosis. The first step must consist of sus-
pending all heparin sources, not only UFH but also
LMWH, including the catheters' lock'3:5. Likewise,
treatment with dicumarines is not indicated until after
complete resolution of thrombopenia, due to risk of
necrosis and of gangrene in extremities. In our case,
treatment with dicumarines was ruled out due to the
patient’s history of bleeding, his age and the high
risk of re-bleeding.

The second step must consist of the use of anti-
coagulant agents, not only direct thrombin inhibitors
but also heparinoids, if no contraindications exist
(Table II).

Table Il
Treatment options for HIT in haemodialysis

Treatment of HIT in dialysis
UFH or LMWH use completely ruled out:

Without anti-coagulation (saline priming)
Regional anti-coagulation with Citrate
Heparinoid of LMH (Danaparoid)

Direct thrombin inhibitors:

Bivalirudin
Lepirudin
Argatroban

There are currently three direct thrombin inhibitors
for HIT treatment: Lepirudin, Argatroban and Bivli-
rudin. These products bind directly to the thrombin
and inactivate it. All of them have a short half life
and do not have a crossed reaction with heparin
(Table ). The anticoagulants available for treating
patients with HIT change from country to country.

In our case, Lepirudin was used as the dialysis
extracorporeal circuit anticoagulant. Lepirudin is a
recombinant hirudin analogue that binds in an irre-
versible and direct manner to the thrombin. Its route
of administration is intravenous and its elimination
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Table 11l

Principal clinical characteristics of the direct thrombin inhibitors and danaparoids

Dose in dialysis 3000-3750 U to the start

of the dialysis. at start of dialysis.
Dialysable - Yes

Monitoring Not required. If needed,
specific anti-Xa levels can
be used.

(¢ 65 seg.).
Bleeding (8 %) Bleeding (17 %)
Crossed reaction with

the Ab PF4 Heparin in 3.2 %
of the cases

Adverse effects
Observations

is renal. The initial recommended dose is 0.08 mg/kg.
It must be used with caution in patients with crea-
tinine clearance lower than 15 ml/min, monitoring time
of partial activation of the thromboplastin @PTT) val-
ues and adjusting the dose according to clinical
needs. No antidote exists, although it is dialysable.

Lepirudin may cause allergic reactions including
anaphylaxis, mainly in patients re-exposed to Lepi-
rudin in a second or subsequent treatment course.
The risk of anaphylaxis has been estimated to be
0.015% at first exposure and 0.16% after re-exposure
to Lepirudin.

Treatment with Lepirudin should be undertaken
only in settings where medical assistance is readily
available8.

In our patient, treatment with Lepirudin (Refludin®)
was initiated at a dose of 0.05 mg/kg in a bolus at
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Figure 2

aPTT values pre and postdialysis during clinical evolution (days)
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Danaparoids Lepirudin Argatroban Bivalirudin
Agent type Anti-factor Xa Direct thrombin inhibitor Direct thrombin inhibitor Direct thrombin inhibitor
Elimination Renal Renal Hepatic Enzymatic (80%) and renal

Bolus of 2-3 g kg/min at start | -
followed by a continuous
infusion of 2 pg/kg/min.
No Yes

aPTT 2 hours after the start Time of haemorrhage 5 minutes

(<100sg).
Bleeding (6 %)
Unavailable in Europe

Bleeding (3 %)
Scarce available data.

the start of the dialysis, and was increased during
a period of eight weeks to reach the 0.2 mg/kg at
which it currently stands. The patient has not pre-
sented any episode of bleeding, allergic reaction or
anaphylaxis in a period of 18 months and aPTT values
remained within range (between 1.5 and 2 times the
basal value) (Fig. 2).

The currently available anticoagulants for HIT treat-
ment are more expensive than UFH and LMWH and
usually have an increased risk of haemorrhage in
renal patients?d.

It is a common doubt when patients can be safely
re-exposed to heparins. There are some reports sug-
gesting that majority of the patients, their antibodies
could be transient. However, further studies are re-
quired to determine if it is safe to re-introduce LMWH
when functional assays are negative although ELISA
tests remain positive!®:1,
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