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Bleeding Risk Factorswith Enoxaparin for Patients

with NSTEMI/UA in HUKM
(Faktor Risiko Pendarahan Berkaitan dengan Enoxaparin di Kalangan
Pesakit NSTEMI/UA di HUKM)
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ABSTRACT

Low-molecular-weight heparins (LMwHS) are antithrombotic agents utilised
in the treatment of acute coronary syndromes. They have been shown to be
more effective than unfractionated heparins (UFHS) in reducing ischeamic
events, which include death, myocardial infarction (m1) and urgent
revascularisation. Enoxaparin is one of the products of LMwHS. Its safety and
efficacy has been proven in the ESsENCE and TimI 11B studies. This study was
carried out to identify risk factors that may affect bleeding complications
associated with the use of enoxaparin for non-sr-elevation M1 (NSTEMI) or
unstable angina (uA) in Universiti Kebangsaan Malaysia Hospital (HUKM).
This observational, longitudinal study was conducted on patients who were
admitted to the Coronary Care Unit (ccu), Coronary Rehabilitation Ward
(crRwW), Medical 1 and Medical 2 wards at HUKM and initiated on enoxaparin
for NSTEMI/UA from 22" of March until 22™ of April 2004. A total of 40 patients
wereincluded in the study with median age of 65 years, male to femaleratio of
3:1, diagnosed with NSTEMI (55%) and UA (45%). 45% of patients devel oped
an episode of bleeding and among them 83.3% (15 patients) characterised by
haematuria. Higher percentages of women (80%) and those with creatinine
clearance of < 30ml/min (100%) had incidence of bleeding as compared to
men (50%) and those with creatinine clearance > 30 ml/min, respectively (p <
0.05 for both parameters). Age, enoxaparin dose and duration of therapy,
smoking and concomitant aspirin/ticlopidine therapy did not significantly
affect the incidence of bleeding. In conclusion, renal impairment and gender
were associated with bleeding in relation with the use of enoxaparin that may
require dose adjustments.
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ABSTRAK

Heparin berberat molekular rendah (LMwH) adalah agen antitrombotik yang
digunakan dalam rawatan sindrom koronari akut. LMwH adalah |ebih efektif
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daripada heparin tanpa fraksi (UFH) dalam mengurangkan kejadian iskemik,
termasuklah kematian, infarksi miokardial (mi) dan revaskularasi segera.
Enoxaparin adalah salah satu produk LMwHs. Keselamatan dan
keberkesanannya telah dibuktikan oleh kajian — kajian ESSENCE dan TimI
11B. Kajian ini dijalankan untuk mengenal pasti faktor-faktor risiko yang
boleh memberi kesan kepada komplikasi pendarahan yang dikaitkan dengan
penggunaan enoxaparin untuk infarksi miokardial tanpa peningkatan st
(NsTEMI) atau angina tidak stabil (uA) di Hospital Universiti Kebangsaan
Malaysia (HUKM). Kajian jenis pemerhatian ini dijalankan ke atas pesakit-
pesakit yang dimasukkan ke Unit Jagaan Koronari (ccu), Wad Pemulihan
Koronari (CRw), Wad Perubatan 1 dan Wad Perubatan 2 di HUKM yang
menerima enoxaparin untuk NSTEMI/UA dari 22 Mac hingga 22 April 2004.
Seramai 40 pesakit telah dikaji dengan median umur 65 tahun, nisbah lelaki
kepada perempuan 3:1 yang didiagnos dengan NSTEMI (55%) dan UA (45%).
Sgjumlah 45% pesakit mengalami episod pendarahan di mana 83.3% (15
pesakit) dicirikan dengan haematuria. Lebih ramai wanita (80%) and pesakit
yang mempunyai klearan kreatinin < 30 ml/min (100%) mengalami
pendarahan berbanding dengan lelaki (50%) dan mereka yang mempunyai
klearan kreatinin > 30 ml/min, masing-masing (p < 0.05 untuk kedua-dua
parameters). Umur, dos enoxaparin dan tempoh penggunaannya, merokok
dan pengambilan bersama aspirin/ticlopidine didapati tidak mempunyai
hubungan yang bererti dengan kejadian pendarahan. Sebagai kesimpulan,
kerosakan ginjal dan jantina adalah berkait dengan pendarahan yang
mempunyai hubungan dengan penggunaan enoxaparin dan mungkin
memerlukan pengubahsuaian dos.

Kata kunci: Enoxaparin, NSTEMI/UA, Faktor risiko, Pendarahan

INTRODUCTION

Cardiovascular disease is aleading cause of death in Malaysia. In year 2000,
33,623 patientswere admitted into the government hospital sfor acute coronary
syndromes(Malaysian Clinica Practice Guidelineson UA/NSTEMI 2002). Petients
with ischaemic discomfort presented with or without ST segment elevation on
electrocardiogram (ECG) is classified under acute coronary syndromes (ACS).
Patients without ST-segment elevation are experiencing either unstable angina
(uA) or non-sT-elevation myocardial infarction (NSTEMI). UA/NSTEMI isnormally
caused by atherosclerotic coronary artery disease and is associated with an
increased risk of cardiac death and myocardial infarction (Mi). Differentiation
between these two is based on the presence or absence of cardiac markers.
Patientswith unstable anginawill have normal creatinekinase, ck-MB and cardiac
troponins but for NSTEMI, these cardiac enzymes will normally be raised
(Braunwald et al. 2002).
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Intravenous UFH or generally known as heparin isan anticoagulant utilised
not only for UA/NSTEMI but also for the treatment of other thromboembolic
disorders such as deep-vein thrombosis, pulmonary embolism and acute
myocardia infarction. Generally, thegoal of heparin therapy isto prevent extension
of existing thrombi and recurrent thromboembolismwith aminimal risk of bleeding
(Hirsh et al. 1995). Activated partial thromboplastin time (aPTT) isalaboratory
test advocated to monitor the anticoagulant effect of heparin. It measures the
activity of thrombin, Factor Xa and Factor | Xain the clotting cascade (Sparks
199%).

Inadequate starting dose of heparin, delay in obtaining and/or responding
to the aPTT results and inappropriate heparin dose adjustments are problems
associated with the use of heparin (Gunnarsson et al. 1995). On the other hand,
low molecular weight heparins (LMwHS) arederived from UFH, which is separated
into fragments based on molecular weight. LMwH differsfrom UrFH with respect
to molecular weight, antithrombotic and pharmacokinetic properties, monitoring
requirements and adverse effects profile (Wittkowsky 2000). The antithrombotic
effect of LMWH is more predictable (Verheugt 1999) and does not prolong the
aPTT (Wittkowsky 2000 & Weitz 1997). Other advantages of LMWH over UFH
include improved bioavailability, predictable anticoagulant response, dose
independent clearance mechanism and longer half-life (Verheugt 1999 & Weitz
1997). Furthermore, LMWH is associated with |ess bleeding as opposed to UFH
(Weitz 1997).

LMWH has been extensively studied and utilised for the prevention and
treatment of thromboembolic diseases (Wittkowsky 2000). Itsuseis established
for the prevention and treatment of venousthromboembolism (Wittkowsky 2000
& Weitz 1997) and has been proven effective and safein Acs. LMWH utilised as
an antithrombotic agent in Acs has been linked with reduction in ischaemic
events, including death, mI and the need for urgent revascularisation (Ageno &
Turpie 2002).

Results from the FRisc (Fragmin During Instability in Coronary Artery
Disease- using dalteparin), FRIC (Fragminin Unstable Coronary Artery Disease-
using dalteparin), FRAXIS (Fraxiparinein | schemic Syndrome- using nadroparin),
ESSENCE (Efficacy and Safety of Subcutaneous Enoxaparin in non-Q-wave
Coronary Events) and TimI 11B (Thrombolysis in Myocardial Infarction- using
enoxaparin) studies have supported the safety and efficacy of LMWHSIn patients
withAcs (Ageno & Huisman 2001 & Villareal 2001).

Despitethe evidence described above, there are currently no dataevaluating
the safety and efficacy of LMwHSs in patients who are obese and patients with
severerena impairment (creatinine clearance[ CrCL] <30 ml/min). A retrospective
subgroup analysis of these patients was performed from the combined database
of TimMI 11B and ESSENCE studies. It was found that enoxaparin reduced the rate
of the combined end point of death, M1 or urgent revascularisation in patients
who were or were not obese and patients with no renal insufficiency. However,
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patients with severe renal impairment treated with enoxaparin or UFH have a
higher risk of clinical events, major and any haemorrhages as compared to patients
without severerenal impairment (Spinler et al. 2003).

The utilisation of sc enoxaparin for the management of NSTEMI/UA in
Malaysiaisrelatively new and has replaced the use of 1v UFH. This hasignited
aninterest to study its pattern of usein patientswith NSTEMI/UA at the Universiti
Kebangsaan Malaysia Hospital (HUKM) and identify relevant issues that may
affect itsutilisation, which include bleeding risk factors.

Theresearch hypothesis of thisstudy isthat patientswith renal impairment
have a higher risk of devel oping haemorrhageswith sc Enoxaparin. Theaim of
this study isto describe the pattern of utilisation of sc Enoxaparin for NSTEMI/
UA in HUKM and identify risk factors that may affect bleeding complications
with sc Enoxaparin.

EXPERIMENTAL METHODS

The research is an observational, longitudina study of patients admitted to
Coronary Cardiac Unit (ccu), Coronary Rehabilitation Ward (CRw), Medical
Weard 1 and Medical Ward 2 at HUKM initiated on LMwH therapy for NSTEMI/UA
at any period between 22™ of March to 22 of April 2004. Patientswereidentified
prospectively from screening through the medication charts.

Demographic dataand enoxaparin utilization, which includeindication for
its use, dosing regimen, duration of therapy, progression of symptoms (chest
pain, shortness of breath, ECG changes and other symptoms), aswell asincidence
and type of side effects that occurred were documented. Patients' laboratory
and medication profile were also noted.

RESULTS

A total of 40 patients were studied and all received sc enoxaparin for NSTEMI/
UA. The mgjority of patients were male (75%) and 42.5% of the patients were
Malay. The median age of the patients studied was 65 years. Previous cardiac
history was seen in 35% of the patients. Fifty five percent of the patients studied
wereinitially diagnosed with non-st-elevation mi (NSTEMI) whilethe remaining
had unstable angina (UA). All except 5 patients received aspirin concomitantly
with enoxaparin (Table 1).

Patients with NSTEMI/UA in this study received sc enoxaparin 40mg, 60mg
or 80mg every 12 hours. On average, patients received atotal of six doses of
enoxaparin. As for the duration of therapy, seven patients (17.5%) were
administered with enoxaparin for lessthan 48 hours (Table 2).
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TABLE 1. Baseline characteristics of patients (n = 40)

Mean age (yr) 61.6 (range of age: 35-83y)
Gender

Male 30 (75%)
Femae 10 (25%)
Race

Malay 17 (42.5%)
Chinese 14 (35%)
Indian 7 (17.5%)
Others 2 (5%)
Previous cardiac history 14 (35%)
Type Il diabetes mellitus 21 (52.5%)
Hypertension 31 (77.5%)
Hypercholesterolemia 15 (37.5%)
Family history of cardiac disease 11 (27.5%)
Current smoker 13 (32.5%)
Initial diagnosis 22 (55%) NSTEMI, 18 (45%) UA
Rai sed baseline cardiac markers 22 (55%)
ECG changes 26 (65%)
ST-segment elevation 3 (7.5%)
ST-segment depression 9 (22.5%)
T-waveinversion 19 (47.5%)
New Left Bundle Branch Block (LBBB) 2 (5%)
Presence of Q-wave 9 (22.5%)

Time to first dose (h) Median 4.33h (range: 1.5-55.5h)

Concomitant medication with SC enoxaparin

Aspirin 35 (87.5%)
Ticlopidine 4 (10%)
Clopidogrel 1(2.5%)
NSAIDs 1(2.5%)

Bleeding occurred in 18 patients (45%), whereby majority was due to
haematuriaor blood in the urine (15 patients; 83.3%). Two patients experienced
upper gastrointestinal bleeding while one patient had bleeding from the femoral
catheter.

Asfor kidney profile of the patients studied, six patients (15%) had creatinine
clearancelessthan 30 ml/min. These patients experienced an episode of bleeding
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TABLE 2. Dosing and duration of enoxaparin therapy

Dosing

40mg bd 3 (7.5%)

60 mg bd 29 (72.5%)

80 mg bd 8 (20%)

Number of doses Mean: 6 (range: 1-12 doses)
Duration of therapy Mean: 2.8 days

< 2 days 12 (30%)

2 - 8days 28 (70%)

whereasonly 12 out of 34 (35.3%) patientswith creatinine clearanceof >30ml/
min had signs of bleeding during the period of hospital stay. Using Pearson Chi
Squaretest, it wasfound that thereisasignificant differencein bleedingincidence
between patientswith creatinine clearance of <30 ml/minand > 30 ml/min (p<
0.01) (Table3).

TABLE 3. Factors affecting incidence of bleeding in patients on SC enoxaparin

Bleeding Nobleeding Significance

Kidney function

GFR < 30 ml/min (n = 6) 6 (100%) 0 (0%)
GFR > 30 ml/min (n= 34) p<0.01
12 (35.3%) 22 (64.7%)
Gender
Male (n = 30) 15(50%) 15 (50%)
p<0.05
Female (n = 10) 8 (80%) 2 (20%)

As for the influence of gender on bleeding incidence, 80% (8 out of 10)
female patientswhile 50% (15 out of 30 patients) male experienced an episode of
bleeding. Using similar statistical analysis of Pearson Chi Square test, it was
found that thereissignificant differencein bleeding incidence between maleand
femalepatients (p < 0.05).

Bleeding occurred most frequently in patients aged between 65to 75 years
of age (7 out of 18 patients; 38.9%). However, therewasno statistically significant
difference in the occurrence of bleeding based on the patients’ age. Similarly,
dosing and duration of enoxaparin therapy, smoking statusaswell asconcomitant
therapy with aspirin or ticlopidine had no statistically significant difference on
bleeding incidence.

Out of the 18 patients studied whereby bleeding occurred during administration
f enoxaparin, 12 patients (66.7%) had Naranjo scale of 2 [possible adverse drug
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reaction (ADR)], 4 patients (22.2%) with Naranjo scale of 3 (el so possibleADR) and
theremaining 2 patients (11.1%) with ascale of 5 (probable ADR).

DISCUSSION

In thisstudy, all 40 patients received SC enoxaparin as the antithrombotic agent
for the treatment of NSTEMI/UA. None received nadroparin (Fraxiparine®), the
only other LMWH available at HUKM apart from enoxaparin (Clexane®). In this
hospital, nadroparin isonly utilised for prophylaxis of deep vein thrombosis.

Patients either diagnosed as NSTEMI (55%) or UA (45%) but not patients
with sT-elevation M1 (STEMI) were included in this study. However, 5 patients
diagnosed with NSTEMI showed presence of Q-wave on the ECG. Both ESSENCE
and TiMI 11B trials enrolled patients with unstable angina or NQMI and patients
with sT-elevation M1 (STEMI) were excluded (Antman et al. 1999).

Baseline characteristics of the patientsin this study were almost similar to
the patients included in the ESSENCE and TimI 11B studies. The median age of
patients in this study was 65 years, similar to the median age in the TIMI 11B
study. Risk factors for coronary artery disease, previous cardiac history and
types of ECG changesif present were also analysed similarly asfor patientsfrom
the ESSENCE and TIMI 11B studies.

Inthisstudy, patientsdid not receiveaninitial 30 mg IV bolus sc enoxaparin,
whichissimilar to the protocol set by the EsSENCE study (Cohen et al. 1997). The
dosing resembled more of a standard dose regimen since patients would either
receive 40 mg, 60 mg or 80 mg enoxaparin subcutaneously every 12 hourswith
majority (72.5%; 29 patients) receiving the 60 mg dosing. Thiswasmainly dueto
ahigher percentage of patients (60%) being in theweight range of 56-75kg. The
three patientsthat received 40 mg of SC enoxaparin every 12 hoursweigh 40 kg,
49 kg and 70 kg respectively. In the ESSENCE study, patientsreceived 1mg/kg of
SC enoxaoparin every 12 hours (Cohen et a. 1997). In TIM1 11B study, patientsin
the enoxaparin group received aninitial 1V bolus of 30mg enoxaparin followed
by 1mg/kg sc enoxaparin every 12 hours (Antman et al. 1999a).

Inthisstudy, 35 patients (87.5%) received oral aspirin 150mg daily. However,
all patientsreceived 100-325 mg of oral aspirin daily in both ESSENCE and TImI
11B studies (Cohen et al. 1997 and Antman et al. 1999b).

The median duration of therapy inthisstudy wasfor 3 dayswith an average
of 6 total doses of enoxaparin. There was no definite time for termination of
enoxaparin but most prescriberswould opt for atotal of 6 doses. The duration of
therapy remained subjective and depended on the prescribers’ judgment. Based
on ESSENCE and TIMI 1B studies, patients received sc enoxaparin for amedian
duration of 2.6 and 4.6 days respectively. In the ESSENCE study, the minimum
duration of therapy was 48 hours and the maximum wasfor 8 days. In this study,
7 patients (17.5%) receiving enoxaparin for lessthan 48 hourswere still included.
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A total of 45% of patients (18 patients) on enoxaparinin thisstudy developed
an episode of bleeding with majority of them (83.3%, 15 patients) due to
haematuria. However, only 7 patients had haematuriawith 250 red blood cells per
microlitre of urine. Three of these 7 patients had enoxaparin discontinued. In
both ESSENCE and TIMI 11B studies, macroscopic haematuria is classified as a
minor haemorrhage, which does not necessitate termination of enoxaparin. On
the other hand, in both studies, major haemorrhage was described as bleeding
resulting in death, transfusion of at least 2 units of blood, afall of haemoglobin
of at least 30g/l, retroperitoneal, intracranial or intraocular damage (Antman et al.
1999h). In this study, only 2 patients could be described as experiencing major
haemorrhage. One patient had atotal of 7 units of packed cellstransfused as he
aspirated coffee ground secretions from Rylestube and had malaenic stools. His
haemoglobin had dropped from 157 g/I on the day of admissionto 77 g/l on day
9 of hishospital stay. Another patient had 2 unitsof fresh frozen plasmatransfused
as he was bleeding from the femoral catheter inserted for his regular
haemodialysis. Thus, as a whole, if bleeding is classified similarly as in the
ESSENCE and TIMI 1B trials, 17.5% of the patients studied (7 patients) devel oped
minor haemorrhage while 5% (2 patients) experienced major haemorrhage. The
incidence of minor haemorrhage was 10.6% and 9.4%, while the incidence of
major haemorrhage was 1.5 and 1.1% in the TIMI 11B and ESSENCE study
respectively (Antman et al. 1999b). The higher percentage of both minor and
major bleeding seen was probably dueto other confounding factorslike severity
of illness and presence of other concomitant diseases that may affect bleeding
with enoxaparin that were not determined in this study.

Several risk factors that may affect the incidence of bleeding in this study
wereanalysed. Theseincludethe effect of gender, age, dosing, smoking, kidney
function and concomitant aspirin/ticlopidine therapy in theincidence of bleeding.
Only kidney function and gender were found to have a significant effect on the
incidence of bleeding that occurred in the patients studied. All six patients (15%
of total subjects) with creatinine clearance of lessthan 30 mi/min experienced an
episode of bleeding. In this study, being female was also found to increase the
risk of bleeding. Age, enoxaparin dose and duration of therapy, smoking and
concomitant aspirin/ticlopidine therapy did not significantly affect theincidence
of bleeding.

Patientswith renal impairment (creatinine clearance < 30 ml/min or aserum
creatininelevel > 2 mg/dl) (Spinler et al. 2003 & Becker et al. 2002) wereexcluded
in the ESSENCE and TIMI 11B studies. LMWHS are not recommended in patients
with renal failure dueto risk of accumulation, which might lead to major bleeding
(Becker et al. 2002). However, in the ESSENCE and TIMI 11B studies, 2% (143
patients) of the study population actually had severerenal impairment (creatinine
clearance > 30 ml/min) either due to unavailable serum creatinine levels or
miscal culated creatinine clearance val ues. A retrospective subgroup analysis of
the safety and efficacy of enoxaparin and UFH who are obeseand renally impaired
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was conducted from the combined database of the ESSENCE and TIMI 11B trials.
It was found that the renally impaired patients had a high rate of the primary
composite end pointsof death, myocardial infarction and urgent revascul arization
at 43 days whether treated with enoxaparin or UFH. This group of patients was
also found to experience an approximately 6-fold increase in the risk of major
bleeding compared to patientswithout renal impairment (Spinler et a. 2003).

There are no specific dosage-reduction guidelines although the
manufacturer recommended prescribing enoxaparin with caution in patientswith
renal insufficiency and is generally inadvisable in patients with severe renal
impal rment (Rhone-Poul enc Pharmamceutical s 1998).

A study conducted by Becker et al. (2002) on the influence of patient
characteristics and renal function on factor Xainhibition pharmacokinetics and
pharmacodynamics after enoxaparin in patients with NsTeEmI found that the
trough and peak anti-Xa activity together with its apparent clearance were not
affected by patients’ age, gender or body weight in fixed, weight-adjusted dose
of 1.0-1.25 mg/kg. However, patients with severe renal impairment (creatinine
clearance of <40 ml/min) showed higher anti-Xain plasmaand higher incidence
rate of major haemorrhagic events. The author suggested either to reduce the
dose to 0.5-0.75 mg/kg or to monitor anti-Xa serum levels to avoid dangerous
levels of anticoagulation in this group of patients.

Collet et al. (2001) conducted a study to evaluate the optimal dose of sc
enoxaparin according to renal function in patients with unstable anginaat high
risk of bleeding. Enoxaparin dosewasreduced empirically based onthe creatinine
clearance and subsequently adjusted based on the level of anti-Xa measured
after the third dose to achieve atarget value of 0.5-1.0 1u/ml. It was found that
the optimal dose depended on the renal function and in patients with creatinine
clearance of < 30 ml/min, the dose should be reduced to 64% of the standard
dose of 1 mg/kg every 12 hours.

Nagge et al. (2002) conducted a systematic research of MEDLINE, EMBASE
and International Pharmaceutical Abstracts to identify prospective articles
comparing differencesin the pharmacokinetics of LMwHsin patientswith varying
degrees of renal function. They concluded that based on available evidence,
patients with creatinine clearance of 30 ml/min or less should not be excluded
from receiving LMwHsdespite the accumulation of anti-Xaheparin activity seen
with enoxaparin. However, no conclusive recommendations could be made for
the dosing of this agent in patients with renal insufficiency.

Only one patient in this study was on regular chronic haemodialysis and
was administered with sc enoxaparin at adose of 0.92 mg/kg (60 mg every 12
hours, weight 65 kg). This patient devel oped bleeding characterised by oozing
fromthefemoral catheter and wastransfused with 2 units of fresh frozen plasma.
Brophy et a. (2001) carried out astudy on patients with end-stage renal disease
(EsrD) on long-term haemodialysis administered with enoxaparin. They found
that dosing adjustments were unnecessary in this group of patients. This was
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because ESRD had minimal effect on the pharmacokinetics of enoxaparin based
on anti-Xaactivity.

When ng bleeding incidence using Naranjo scale, most of the patients
(88.9%) demonstrated a probable adverse drug reaction (ADR) of bleeding due
to enoxaparin alone. Failureto show apossible or definite instead of aprobable
ADR wasmainly dueto theinclusion of kidney impairment (creatinine clearance
of <30ml/min) and concomitant use of aspirin that could ontheir own caused the
reaction.

There are some limitationsin this study. Due to the short duration and the
prospective nature of the study, the sample sizeis very small, consisting of 40
patients only. Therefore, the power of analysis is limited. A longer period of
study incorporating alarger number of patients would be necessary to evaluate
the safety and efficacy of enoxaparin in the treatment of NSTEMI/UA in this
setting. Various confounding factorslike the severity of illness and concomitant
diseases that may affect the outcome and bleeding incidence of patients
administered with enoxaparin were not addressed in this study. Furthermore, the
results of this study were compared with published studies that have different
inclusion and exclusion criteria rendering a direct comparison not entirely
appropriate.

Another limitation in determining the frequency of bleeding in patientswith
renal insufficiency islack of control group with renal impairment who did not
receive enoxaparin. Thisisimportant as rena insufficiency by itself is arisk
factor for bleeding. Renal failureisknown to depress erythropoiesis by reducing
erythropoietin production and promotes accumulation of toxins that leads to
bone marrow suppression (Brady & Brenner 1994). Furthermore, no monitoring
of anti-Xalevel was carried out in this study. Anti-Xalevels do not correspond
to efficacy but may help to predict bleeding by determining if accumulation of
enoxaparin occurred (Gerlach et al. 2000).

Further prospective studies are required to address issues pertaining to the
use of enoxaparin, including the need to monitor anti-Xa activity monitoring
and/or dose adjustment in patients with severe renal impairment.

CONCLUSION

Renal impairment and gender were significant risk factors that may predispose
patientsto bleeding with enoxaparin. In this study, age, enoxaparin dose, duration
of therapy, smoking status and concomitant use of aspirin and ticlopidine did
not significantly affect bleeding incidence.
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