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Belgian guidelines concerning central neural blockade in patients
with drug-induced alteration of coagulation : An Update
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The first Belgian guidelines on anticoagulants
and central neuraxial anaesthesiawere published in
the year 2000 and intended to give the Belgian
anaesthesiologist a framework to hold on to when
managing patients treated with anticoagulant drugs
(1). Five years later, the time has come to revise
these guidelines in view of new information on
existing anticoagulants and the appearance of new
compounds on the market. The problem posed by
the use of anticoagulant drugs in patients receiving
central neuraxial anaesthetic techniques remains
pertinent. In our aging patient population the use of
antithrombotic and anticoagulant drugs for the pre-
vention of arterial and venous thrombosis and/or
embolism increases progressively. Finaly, the risk
of a spinal haematoma cannot be ignored as case
reports continue to appear in the anaesthetic litera-
ture at regular intervals, substantiating the need for
such guidelines.

GENERAL RECOMMENDATIONS
Contributing factors

Routine laboratory investigations do not
aways detect an impaired coagulation status. A
thorough patient history and clinical examination
are mandatory to detect an increased bleeding ten-
dency.

Various risk factors such as coagulation disor-
ders, difficult punctures, anatomic abnormalities of
the vertebral canal or the spinal cord, and vascular
malformations in the vicinity of the spinal cord
have been shown to increase the risk of a com-
pressing spinal haematoma after central neuraxial
block (2, 3). Several conditions may be associated
with altered coagulation. These include the periop-
erative use of various anticoagulant drugs, low
platelet count, renal and/or hepatic failure, chronic
alcoholism, chronic steroid therapy, and periopera-

tiveinfusion of dextrans. The use of large-bore nee-
dles, the insertion and removal of catheters, techni-
cal difficulties, and bloody or repeated punctures
increase the risk of spinal haematoma formation.
Therefore, if neuraxial blockade is felt to be bene-
ficial to a given patient, a spinal anaesthetic tech-
nigque may be a valuable alternative as current data
from the literature suggest that spinal puncture may
be associated with lesser risk of spinal haematoma
than epidural anaesthesia (4).

Soinal haematoma

After neuraxial blockade, all patients should
be carefully observed for the possible occurrence
of aspina haematoma A slow regression of motor-
and/or sensory block, back pain, urinary retention,
and the return of sensory and motor deficit after a
previous complete regression of the block, alone or
in combination, suggest a developing spinal
haematoma. The use of low concentrations and/or
low doses of local anaesthetics for postoperative
analgesia will facilitate the detection of a develop-
ing haematoma. However, if any doubt persists the
epidura infusion of local anaesthetics should be
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stopped immediately in order to detect any neuro-
logical deficit as soon as possible. Both patients
and nurses should be taught the signs of a spinal
haematoma and instructed to contact an anaes-
thetist immediately.

When aclinical suspicion of spinal haematoma
formation arises, an aggressive diagnostic and ther-
apeutic approach is mandatory. This includes an
urgent MRI or CT scan and surgery when necessary.
A decompressive laminectomy should be performed
less than 6-12 h after the appearance of the first
symptoms of medullary compression (2, 5).

Thromboprophylaxis

Currently, low molecular weight heparins rep-
resent the mainstay in thromboprophylaxis. There
areonly small differencesin efficacy between start-
ing pre- or postoperatively and both options are
acceptable (6-9).

Regional anaesthesia itself has some protec-
tive effects against the occurrence of thromboem-
bolic complications. Improved pain relief alows
earlier mobilisation of the patients. Inhibition of
the surgical stress reaction and local anaesthetics
alter clotting and fibrinolysis (10, 11). However, it
has never been shown that regional anaesthesia by
itself increases bleeding tendency (12) or has a
thromboprophylactic activity equivalent to or
exceeding that of modern thromboprophylactic
compounds (13).

GUIDELINES

These guidelines are not intended to bypass
the clinical judgment of the anaesthetist. When the
anaesthetist decides not to comply with these
guidelines, the rationale to do so should be noted in
the patient’s chart and informed consent obtained
from the patient.

The perioperative cessation of anticoagulant
drugs to safely perform aregional block should be
discussed with the physician who initiated this
therapy and the surgeon. An alternative anaesthetic
technique should be used if it is judged that the
administration of the anticoagulant must not be
interrupted.

The delays mentioned in the present guide-
lines are only valid in patients with a normal
pharmacological profile. This includes a normal
hepatic and renal function.

The simultaneous administration of different
anticoagul ant drugs is not considered. Such combi-

nations may increase the risk of perioperative hem-
orrhagic complications. Finally, a significant num-
ber of surgica patients use aternative or herbal
medications such as garlic, ginseng, ginger or gink-
go-biloba preoperatively and perhaps also during
their postoperative course. There are insufficient
data available to decide to systematically stop these
medications preoperatively or to cancel surgery in
patients still treated with these compounds as
herbal preparations, by themselves, appear to rep-
resent no added significant risk for the develop-
ment of spinal hematoma in patients having epidu-
ral or spina anaesthesia (14). However, the ssimul-
taneous use of these medications with other drugs
affecting coagulation such as ora anticoagulants
may increase bleeding tendency.

The anticoagulant agents that will be dis-
cussed in detail hereafter are: low molecular
weight heparins, unfractionated heparin, selective
factor Xa-inhibitors, anti-vitamin K agents, non-
steroidal anti-inflammatory drugs, anti-platelet
agents, fibrinolytic/thrombolytic agents, and direct
thrombin inhibitors. A list of these drugs with both
their generic and registered trade names isincluded
in thistext (Table 1).

Low MoLecuLAR WEIGHT HePaRINS (LMWH)
Prophylactic administration

L ow-molecular weight heparins (LMWH) are
fragments of unfractionated heparin that cause an
anti-thrombin 111-dependent inhibition of factors
Ila and Xa formation. Because of a bioavailability
of amost 100% and a haf-life of 4-7 h, a once
daily dosing is sufficient for thromboprophylaxis.
Prophylactic regimens of the different LWMH's
currently available are mentioned in table 2.

Since the appearance of the first guidelinesin
2000, the attitude towards patients receiving pro-
phylactic doses of LMWH has not changed. An
interval of at least 12 hours between the last pro-
phylactic dose of LMWH and subsequent neuraxi-
al blockade should be observed. When prophylaxis
is initiated after the procedure, an interval of at
least 4 hours should be observed between the per-
formance of the neuraxial technique and the subse-
guent administration of LMWH.

A neuraxial catheter should not be removed
earlier than 12 hours after LMWH administration
and at least 4 hours before the injection of the
subsequent dose.
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Table 1

Generic name Registered trade name
Low-molecular weight heparin Enoxaparine Clexane®
Dalteparine Fragmin®
Nadroparine Fraxiparine®
Fraxodi®
Tinzaparine Innohep®
Unfractionated heparin Heparin Calparine®
Heparine Leo®
Heparine sodique®
Selective factor X-inhibitors Fondaparinux Arixtra®
Anti-vitamin K agents Acenocoumarol Sintrom®
Phenprocoumon Marcoumar®
Warfarin Marevan®
Acetyl-sdlicylic acid Acetyl-sdlicylic acid Acenterines
Alka Seltzer®
Asaflow®
Aspegic®
Aspiring®
Aspro®
Cardioaspirine®
Cardiphar®
Dispril®
Sedergine®
Tampyrine®
Dipyridamol Dipyridamol Coronair®

Dipryridamole EG®
Dipyridamole Teva®

Docdipyri®
Persanting®
Acetyl-sdicylic acid + Acetyl-sdlicylic acid + Aggrenox®
Dipyridamol Dipyridamol
Thienopyridines Ticlopidin Ticlid®
Ticlopidine EG®
Ticlopidine Teva®
Ticlopidin Ratiopharm®
Clopidogrel Plavix®
Glycoprotein llb-1l1a Abciximab Reopro®
receptor antagonists Eptifibatide Integrilin®
Tirofiban Aggrastat®
Fibrinolytic/thrombolytic agents Alteplase Actilyse®
Tenecteplase Metalyse®
Reteplase Rapilysin®
Urokinase Actosolv®
Urokinase Choay®
Streptokinase Streptase®
Direct thrombin inhibitors Lepirudine Refludan®
(Xi)melagatran Exantha® ?

141

Therapeutic administration

The doses of LMWH used in therapeutic reg-
imens are mentioned in Table 2. A neuraxial block
should not be performed earlier than 24 hours after
the last therapeutic dose of LMWH. If LMWH
treatment is to be maintained following the surgical
procedure, only prophylactic doses should be used

as long as a neuraxia catheter is maintained. As
discussed previously, a neuraxial catheter should
not be removed earlier than 12 hours after prophy-
lactic LMWH administration and at least 4 hours
before the injection of the subsequent dose. For the
first administration of LMWH after neuraxia
catheter removal, a prophylactic dose should be
used but therapeutic doses may be used subse-
quently.
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Prophylactic and therapeutic doses of Low-Molecular Weight Heparins

Prophylactic doses - SC

Therapeutic doses - SC

Clexane® 1x 20-40 mg*/24 h 2 x 40-80 mg*/24 h
(enoxaparine) (2 x 0.5-1 mg*/kg/d SC
or 1x 1.5 mg*/kg/24 h)
Fragmin® 1 x 2500-5000 U PE**/24 h 2 x 5000-7500 IU PE**/24 h
(dalteparine) (2 x 100-120 IU PE**/kg/24 h

or 1 x 200 [U PE**/kg/24 h)

Fraxiparine® (nadroparine)

1 x 2850-5700 1U PE**/24 h

2% 7500 |E PE**/24 h
(2 x 85 |E PE**/kg/24 h)

Fraxodi®
(nadroparine)

1 x 11400-19000 |U PE**/24 h

Innohep®
(tinzaparine)

1x501U/kg/24 h

1x1751U/kg/24 h

* 10 mg = 10 000 IU AXa (anti-Xa activity)
*+ 381U AXaPE = 411U AXa.

Low-molecular weight heparins can induce
thrombocytopenia. A platelet count in patients that
are or have been on LMWH’sfor at least 5 daysis
advised (15).

UNFRACTIONATED HEPARIN (UH) THERAPY
Therapeutic preoperative use

Unfractionated heparin (UH) produces an
anticoagul ant effect viaan anti-thrombin |11-depen-
dent inhibition of factor I1a formation.

Cessation of ongoing UH-therapy should
always be discussed with the treating physician(s).
Before inserting an epidural and/or spinal needle/
catheter, the normalization of coagulation parame-
ters must be assessed by laboratory tests such asthe
activated partial thromboplastin time (aPTT) and
should be within normal limits (Table 3). The acti-
vated clotting time (ACT) is a point of care test
(POCT) that can be used as an dternative to the
aPTT. The normal values of both aPTT and ACT
will vary from hospital to hospital as they depend
upon the specific assay used locally.
Unfractionated heparin can induce thrombocytope-
nia. A platelet count in patients that have been on
UH for at least 5 days is advised (15).

Therapeutic intraoperative use
Heparin should not be administered earlier

than 1 hour after performing the neuraxial tech-
nigque.

Although in case of abloody puncture it may
be theoretically safer to postpone surgery, there are
no data to support this attitude.

The anaesthetist should discuss with the sur-
geon whether to continue, stop, or temporarily
antagonize therapeutic heparin anticoagulation in
order to determine the optimal timing for catheter
removal.

At al times catheters should only be removed
when the aPTT (Table 3) or the ACT are within the
normal range and at least 1 hour before any subse-
guent heparin administration. With current knowl-
edge, the use of neuraxial techniques remains
experimental when higher (full therapeutic) doses
are to be used (as in cardiac surgery).

SELECTIVE FACTOR X-INHIBITORS

Fondaparinux (Arixtra®) is a synthetic selec-
tive inhibitor of factor Xa formation. With a
bioavailability of almost 100% and an elimination
half-life of 18-21 h, plasma levels will still be pro-
phylactic after 24 h. The half-life will be prolonged
to 36-42 h if the creatinine clearance is below
50 ml/min (16). As a result, fondaparinux should
not be used if the creatinine clearance isinferior to
30 ml/min. Fondaparinux is administered subcuta-
neously once daily in a dose of 2.5 mg and should
be started 6-12 h postoperatively (17). The preop-
erative administration of fondaparinux may even
increase the risk of intraoperative bleeding without
improving its thromboprophylactic efficacy (18).
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Table 3

143

Laboratory investigations and neuraxial techniques

Without problems

After individual evaluation

Prothrombin Time (PT)

> 50% (INR* < 1.4)

40-50% (INR* 1.4-1.7)

Activated Partial Thromboplastin Time (aPTT)

upper limit of normal**

exceeding upper limit of normal by 1-4 sec**

Platelets

> 80,000/

50,000-80,000/ul

* INR, International Normalized Ratio
** Normal values depend on assay used locally in each hospital.

As this compound is new, there are insuffi-
cient data to make recommendations concerning
the routine use of neuraxia techniques in patients
receiving fondaparinux. However, as fondaparinux
is started postoperatively there should be no prob-
lem with the preoperative insertion of an epidu-
ral/spinal needle for a single-shot anaesthetic tech-
nique. In case of a bloody tap, an alternative
method of thromboprophylaxis should be consid-
ered as insufficient data are available to safely con-
tinue the use of fondaparinux. In addition, it is rec-
ommended that fondaparinux is not administered
along with continuous epidural analgesia (9, 14,
19), but an aternative method of thromboprophy-
laxis should be used (e.g. LMWH). If for some rea-
son patients with an indwelling epidural/spinal
catheter are treated with fondaparinux, the removal
of these catheters should only be performed under
conditions used in the ongoing EXPERT study
(GlaxoSmithKline: Evaluation of arixtra for the
prevention of venous thromboembolism in daily
practice) : i.e. respecting an interval of 36 h after
the last dose of fondaparinux and longer if the cre-
atinine clearance is below 50 ml/min. The next
dose of fondaparinux should not be administered
earlier than 12 h after catheter removal.

ANTI-VITAMIN K AGENTS

Anti-vitamin K agents such acenocoumarol
(Sintrom®), phenprocoumon (Marcoumar®) and
warfarin (Marevan®) cause the production of defi-
cient coagulation factors I1, VII, IX and X which
are no longer capable of chelating calcium, essen-
tial for their binding to phospholipid membranes
during coagulation.

Uninterrupted chronic and effective therapy
with these medications is an absolute contraindica-
tion for neuraxial anaesthesia. When regional
anaesthesia is deemed necessary, anti-vitamin K
therapy has to be stopped with a delay depending
on the half life of the oral anticoagulant used, the

initial International Normalized Ratio (INR) or
Prothrombin time (PT), and the patient’s general
condition. However, most of these patients will
temporarily receive another type of anticoagulant
(i.e. LMWH, unfractionated heparin or an
antiplatelet agent) during the perioperative period.
Under these circumstances, the specific recommen-
dations for that type of therapy should be applied.
With respect to timing of neuraxial anaesthesia and
catheter removal, the PT should be above 50%
(INR equal or below 1.4).

NON-STEROIDAL ANTI-INFLAMMATORY DRUGS

Non-steroidal  anti-inflammatory  drugs
(NSAIDs) cause a reversible inactivation of both
cyclo-oxygenase | and |1, thereby causing platelet
aggregation inhibition. The half-life of the
NSAID’s used determines the duration of this
effect. In contrast, the new specific cyclo-oxyge-
nase 2-inhibitors do not possess any significant
platelet aggregation inhibiting effect (20).

If an NSAID is used as the sole agent inter-
fering with norma coagulation, there are no data
available to suggest that there is an increased risk
of spinal haematoma formation in patients receiv-
ing neuraxial blockade.

Also, there are no data in the literature sug-
gesting that a combination of NSAIDs increases
the risk of a spinal haematoma.

ANTIPLATELET THERAPY
Dipyridamole

No specific precautions have to be considered.
Low dose acetyl-salicylic acid (i.e. aspirin®)

Acetyl-salicylic acid produces irreversible
inactivation of cyclo-oxygenase. Low-dose acetyl-
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Summary of recommended minimum time intervals or clotting times before and after central neuraxial needle/catheter insertion and
removal of catheters

Before insertion/removal

After insertion/removal Other laboratory investigations

LMWH (prophylactic use)
LMWH (therapeutic use)
UH (therapeutic use)

12h
24h

aPTT and/ or ACT within normal range

Fondaparinux 36h
Anti-vitamin K agents INR=14
Ticlopidine 10d
Clopidogrel 7d
Eptifibatide / tirofiban 8-10h
Abciximab 24-48 h
Hirudin 8-10h
Melagatran 8-10h

4h Platelet count if LMWH > 5 days
4h Platelet count if LMWH > 5 days
1h Platelet count if UH > 5 days
12h

After catheter removal
After catheter removal
After catheter removal

2-4h Platelet count
2-4h Platelet count
2-4h
2-4h

sdicylic acid (60-300 mg) mainly inhibits throm-
boxane A, (a potent vasoconstrictor and platelet
aggregation stimulator) and not so much prostacy-
clin (a potent vasodilator and platelet aggregation
inhibitor). Overall, low-dose acetyl-sdlicylic acid
will result in platelet aggregation inhibition that
will exceed the last administration of the drug by
an entire platelet lifetime (i.e. 7-10 days).

There are no data suggesting that anti-platelet
therapy with low-dose acetyl-salicylic acid is asso-
ciated with an increased risk of spinal haematoma
in the presence of a normal platelet count. This is
also valid for the combination of low-dose aspirin
with dipyridamole.

Ticlopidine / Clopidogrel

The thienopyridines ticlopidine (Ticlid®) and
clopidogrel (Plavix®) inhibit adenosine diphos-
phate (ADP)-induced platelet aggregation and
interfere with platel et-fibrinogen binding. Because
of their long half-lives, their platelet aggregation
inhibiting effect will persist for 7-10 days after ces-
sation of administration.

Current data are insufficient to assess the safe-
ty of combining this therapy with neuraxia tech-
niques. Central nerve blocking techniques should
be used only if ticlopidine or clopidogrel is no
longer active: i.e. administration was stopped at
least 7 days before in the case of clopidogrel and
10 days for ticlopidine.

Glycoprotein l1b-111a receptor antagonists

This category of drugs includes abciximab
(Reopro®), eptifibatide (Integrilin®) and tirofiban
(Aggrastat®) and represents the strongest form of
platelet aggregation inhibiting therapy currently

available. They not only cause inhibition of ADP-
dependent platelet aggregation inhibition, but also
of the platelet-fibrinogen and platelet-von
Willebrand factor binding. Although the anticoagu-
lant effects can be quantified with the aPTT or the
ACT, these tests may not always be a useful indi-
cator of bleeding risk. Platelet function testing is
probably a far more effective, but slower, way of
assessing platelet aggregation inhibition (21, 22).
The antiplatelet effects are reversible and will dis-
appear spontaneously about 8 h and 24-48 h after
discontinuing eptifibatide/tirofiban and abciximab
administration, respectively. All glycoprotein
[1b/111a receptor antagonists, but especially abcix-
imab, may cause a profound thrombocytopenia
which may appear within 1-24 h after the first
administration (23-25). Finally these drugs are
often combined with UH and acetyl-salicylic acid
in an emergency catheterisation setting.

There are till insufficient data to assess the
safety of combining this therapy with neuraxial
techniques. Major regional anaesthetic techniques
should not be performed in patients treated with
these drugs until the anticoagulant effects have dis-
appeared. Based on the pharmacological profile of
these compounds epidural and /or spinal needle/
catheter insertion or catheter removal should not be
performed less than 8-10 h or 24-48 h after the last
dose of eptifibatide/tirofiban or abciximab, respec-
tively and 2-4 h prior to the next administration of
these drugs. Also, aplatelet count should always be
obtained prior to any instrumentation of the patient.

ANTI-THROMBOTIC / FIBRINOLYTIC THERAPY

Thrombolytic/fibrinolytic drugs currently
available include alteplase  (Actilyse®),
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tenecteplase (Metalyse®), reteplase (Rapilysin®),
urokinase (Actosolv® or Urokinase Choay®) and
streptokinase (Streptase®). These drugs dissolve
aready formed clots through activation of the
endogenous proteolytic plasmin system. It is the
strongest form of anticoagulant therapy available.
Although the half-lives of thrombolytic/fibrinolytic
drugs are relatively short lasting, their anticoagu-
lant effects may persist for several days.

Therapy with these agents is an absolute con-
traindication for neuraxial blockade. When sur-
geons or other practitioners insist on the use of
these agents when neuraxia technigques have been
performed less than 10 days before their adminis-
tration, this should be documented by all partiesin
the patient’s records. When a catheter has been
inserted, laboratory values, including fibrinogen
levels (and perhaps thromboelastography) should
be documented to be within normal local limits
before removal.

DIRECT THROMBIN-INHIBITORS
Hirudin and (Xi)melagatran

Both hirudins and (xi)melagatran directly
inhibit free and bound thrombin. Natural hirudins
are anticoagulants that were originally extracted
from leeches, but modern biotechnology was able
to devel op recombinants (also known as r-hirudins)
or analogues (i.e. hirulogs). Currently only the
recombinant lepirudine (Refludan®) is commer-
cially available in Belgium. Melagatran and its pro-
drug ximelagatran are synthetic compounds that
will become commercialy available in the near
future. The elimination half-lives of lepirudine (i.v.
use), melagatran (s.c. or i.v. use) and ximelagatran
(p.o. use) are 2-3 h, 2-3 h and 4-5 h, respectively.
Half-lives will be longer in the presence of rend
failure. The anticoagulant effect can be quantified
using the aPTT or the ecarin clotting time (ECT)
(26, 27).

Today, data are insufficient to make any rec-
ommendations concerning the use of major nerve
blocking techniques in patients treated with lepiru-
dine or (xi)melagatran. Based on the pharmacol og-
ical profile of these compounds, epidura and /or
spinal needle/catheters insertion or catheter
removal should only be performed when these
drugs are no longer active : at least 8-10 h after last
dose of these drugs and 2-4 h prior to the next
administration.

References

1. Anonymous, Belgian guidelines concerning drug induced
alteration of coagulation and central neuraxial anesthesia,
AcTA ANAESTHESIOLOGICA BELGICA, 51, 101-104, 2000.

2. Vandermeulen E. P, Van Aken H., Vermylen J,
Anticoagulants and spinal-epidural anesthesia, ANESTH.
ANALG., 79, 1165-1177, 1994.

3. Horlocker T. T., Wedel D. J., Neurologic complications of
spinal and epidural anesthesia, Rec. ANESTH. Pain MEeb.,
25, 83-98, 2000.

4. Schroeder D. R., Statistics: detecting a rare adverse drug
reaction using spontaneous reports, Rec. ANESTH. Pain
MEp., 1998, 23, 183-1809.

5. Lawton M. T., Porter R. W., Heiserman J. E., et al,,
Surgical management of spinal epidural hematoma : rela-
tionship between surgical timing and neurological out-
come, J. NEUROSURG., 83, 1-7, 1995.

6. Raskob G. E., Hirsh J., Controversiesin timing of the first
dose of anticoagulant prophylaxis against venous throm-
boembolism after major orthopedic surgery, CHesr, 124,
379S-385S, 2003.

7. Zufferey P, Laporte S, Quenet S., et al., Optimal low-
molecular-weight heparin regimen in major orthopaedic
surgery. A meta-analysis of randomised trials, THrRomB.
HaEmosT., 90, 654-661, 2003.

8. HUll R.D., Pineo G. F, Stein R. D, et al., Timing of initial
administration of low-molecular-weight heparin prophy-
laxis against deep vein thrombosis in patients following
elective hip arthroplasty: a systematic review, ARcH.
INTERN. MED., 161, 1952-1960, 2001.

9. GeertsW. H., Pineo G. F, Heit J. A, et al., Prevention of
venous thromboembolism : the Seventh ACCP Conference
on Antithrombotic and Thrombolytic Therapy, CHesr, 126,
338S5-400S, 2004.

10. Kehlet H., Holte K., Effect of postoperative analgesia on
surgical outcome, BRr. J. ANAESTH., 87, 62-72, 2001.

11. RodgersA., Walker N., Schug S., et al., Reduction of post-
operative mortality and morbidity with epidural or spinal
anaesthesia : results from overview of randomised trials,
BMJ, 321, 1493-1497, 2000.

12. Modig J., Borg T., Karlstrom G., et al., Thromboembolism
after total hip replacement : role of epidural and general
anesthesia, ANESTH. ANALG., 62, 174-180, 1983.

13. Prins M. H., Hirsh J., A comparison of general anesthesia
and regional anesthesia as a risk factor for deep vein
thrombosis following hip surgery: a critical review,
THromB. HAEMOST., 64, 497-500, 1990.

14. Horlocker T. T., Wedel D. J,, Benzon H., et al., Regional
anesthesia in the anticoagulated patient: defining the
risks, Rec. ANESTH. Pain MEep., 29, 1-12, 2004.

15. Harenberg J., Jorg |., Fenyvesi T., Heparin-induced throm-
bocytopenia : pathophysiology and new treatment options,
PatHorHYSsioL. HAEMOST. THRoMB., 32, 289-294, 2002.

16. Sanofi-Synthelabo, Organon N. Org31540/SR90107A.
Clinical Investigator Brochure.

17. Boneu B., Necciari J., Cariou R., et al., Pharmacokinetics
and tolerance of the natural pentasaccharide
(SR90107/0rg31540) with high affinity to antithrombin I11
in man, THrRomB. HAEmosST., 74, 1468-1473, 1995.

18. Kwong L. M., Muntz J. E., Thromboprophylaxis dosing :
the relationship between timing of first administration, effi-
cacy, and safety, Am. J. OrtHoP., 31, 16-20, 2002.

19. Horlocker T. T., Wedel D. J,, Benzon H., et al., Regional
anesthesia in the anticoagulated patient: defining the
risks (the second ASRA Consensus Conference on
Neuraxial Anesthesia and Anticoagulation), Rec. ANESTH.
Pain MEep., 28, 172-197, 2003.

20. Leese P. T., Hubbard R. C., Karim A., et al., Effects of
celecoxib, a novel cyclooxygenase-2 inhibitor, on platelet

© Acta Anassthesiologica Belgica, 2005, 56, n° 2



146

21.

22.

23.

function in healthy adults : a randomized, controlled trial,
J. CLIN. PHARMACOL., 40, 124-132, 2000.

Steinhubl S. R., Assessing platelet function during treat-
ment with glycoprotein llb/llla antagonists, Coron.
ARTERY Dis., 14, 381-386, 2003.

Wheeler G. L., Braden G. A., Steinhubl S. R., et al., The
Ultegra rapid platel et-function assay : comparison to stan-
dard platelet function assays in patients undergoing per-
cutaneous coronary intervention with abciximab therapy,
Awm. Hearr. J.,, 143, 602-611, 2002.

Dasgupta H., Blankenship J. C., Wood G. C., et al.,
Thrombocytopenia complicating treatment with intra-
venous glycoprotein I1b/l11a receptor inhibitors: a pooled
analysis, Am. Hearr. J., 140, 206-211, 2000.

24,

25.

26.

27.

BELGIAN GUIDELINES

Huang F., Hong E., Platelet glycoprotein Ilb/Illa inhibi-
tion and its clinical use, Curr. Mep. CHEM. CARDIOVASC.
HemaToL. AGENTS, 2, 187-196, 2004.

Rosove M. H., Platelet glycoprotein Ilb/Illa inhibitors,
BEest. PracT. REs. CLIN. HAEMATOL., 17, 65-76, 2004.
Nowak G., The ecarin clotting time, a universal method to
quantify direct thrombin inhibitors, PaTHoOPHYSIOL.
Haemost. THRomB., 33, 173-183, 2003.

Gosselin R. C., King J. H., Janatpour K. A., et al.,
Comparing direct thrombin inhibitors using aPTT, ecarin
clotting times, and thrombin inhibitor management testing,
ANN. PHARMACOTHER., 38, 1383-1388, 2004.

© Acta Anassthesiologica Belgica, 2005, 56, n° 2



