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Comparison of enoxaparin and standard heparin
in gynaecologic oncologic surgery:
A randomised prospective double-blind clinical study
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Summary

Objective: This study aimed to compare the haemorrhagic complications and efficacy of enoxaparin, a low molecular weight
heparin (LMWH), and conventional standard heparin (SH) in gynaecological oncologic surgery.

Materials Methods: A double blind, randomised trial was performed on 102 consecutive women undergoing gynaecologic cancer
surgery with pelvic and paraaortic lymphadenectomy. The women were separated into those who were given 2,500 IU enoxaparin
once daily and SH in a dose of 5,000 IU three times daily. The groups were analysed for intraoperative blood loss, drainage, trans-
fusion requirements, perioperative haemoglobin decrease, wound haematoma, and clinical deep venous thrombosis.

Results: The two groups were well matched for age, weight, and other factors, which could predispose to the development of deep
venous thrombosis (DVT) and haemorrhage. No patient developed clinical significant DVT, wound haematoma or intra-abdominal
bleeding. There was no significant difference in bleeding complications between the two regimens. The antiFXa level in the plasma

was correlated strongly with patient weight.

Conclusions: A dose of 2,500 IU enoxaparin/day does not cause more bleeding complications than SH 5,000 IU three times daily
when used to prevent thrombosis. However, the dose of enoxaparin must be adjusted to the patient’s weight.
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Introduction

Low molecular weight heparin (LMWH) is widely
used in abdominal and orthopaedic surgery because of
their prophylactic characteristics and pharmaceutical
advantages over standard heparin (SH). It has been
shown that LMWH is as effective and reliable as low
dose SH in cases that underwent major abdominal
surgery and orthopaedic surgery carrying risks of deep
venous thrombosis (DVT) and pulmonary thromboembo-
lism (PTE) [1-10]. In previous reports, LMWHs were
compared with SH and other prophylactic modalities in
gynaecology [3, 11, 12]. However, the guidelines are
controversial for gynaecologic oncology cases [13].
Gynaecologic surgery performed for genital cancers
carry not only the risk of thrombosis but also the risk of
retroperitoneal bleeding complications because lympha-
tic debulking is routinely performed. Some publications
report that LMWHs cause more bleeding complications
than SH while others indicate the opposite [1, 5, 7, 10-
12, 14-16].

AntiFXa and antiFlla levels are measured in plasma and
show the inhibition rate of FXa and FIla by heparin and
LMWHs. SH inhibits FXa together with FII through a coa-
gulation cascade. However, LMWHs have a higher ratio of
antiFXa to antiFlla activity. AntiFXa levels are correlated
with weight [17]. Studies with LMWHs were performed
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using body weight-adjusted doses or fixed doses. Howe-
ver, it is unclear from a pharmacokinetic and clinical point
of view, whether body weight adjustment of LMWHs are
really necessary for prophylaxis or the treatment of acute
DVT [18-20]. In general, a fixed dose of subcutaneous
2,500 antiFXa is recommended for prophylaxis in general
surgery and orthopaedic surgery [5, 7-10, 13].

The aim of this study was to compare the haemorrha-
gic complications between fixed doses of subcutaneous
2,500 antiFXa units enoxaparine (a LMWH) (Clexan-
Eczacibagi-Rhoune Poulenc, Turkey) and conventional
doses of SH (3 x 5,000 U subcutaneously) in cases that
underwent pelvic and paraaortic lymph node dissection
for gynaecologic cancers. A secondary objective was to
analyse the correlation of plasma antiFXa levels with the
weight of the patients.

Materials and Methods

The study was performed on 102 consecutive patients who
were admitted to the gynaecologic oncology service between
1998 and 1999. The patients were between 40-70 in age, non-
smokers and free of any history of peripheral arterial disease or
thrombosis. Patients who had any diagnosed coagulation
defects (bleeding diathesis, prolonged activated partial throm-
boplastin time (aPTT) or prothrombin time (PT), platelet count
<100,000, low antitrombin III level, chronic liver disease, etc.),
used oral anticoagulants/heparin in the previous six weeks,
received hormone replacement therapy in the previous six
months or had a heparin allergy were excluded. Patients who
underwent vulvectomy were also excluded because of the long
immobilisation time. All patients signed an informed consent.
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The patients who corresponded the inclusion criteria were
randomised into two groups by the gynaecologic oncology
team. The surgical team and those collecting laboratory and cli-
nical data were not informed about the prophylactic anticoagu-
lation method being used. The first patient group received 2,500
antiFXa units of enoxaparin 0.4 ml (Clexane-Eczacibasi-
Rhoune Poulenc, Turkey) two hours before the operation and
then once every 24 hours. The second group received 5,000 U
SH every eight hours. All of the injections were performed sub-
cutaneously on the abdominal wall. All of the patients were
operated under general anaesthesia by the same surgeon and,
paraaortic lymph node dissection up to the level of the left renal
artery with bilateral pelvic lymph node dissection were perfor-
med. A sump drain catheter was placed into the Douglas pouch
in every patient.

Clincal and laboratory findings were recorded daily. Clinical
variables were determined as amount of bleeding during opera-
tion, operation duration, intraoperative and postoperative blood
transfusion, amount of drainage quantity, wound haematoma,
intra-abdominal bleeding, and hospitalisation duration. A com-
plete blood count, aPTT and antiFXa levels were measured 4-6
hours after the operation and on the 1%, 2" 3" and 7" days
postoperatively. AntiFXa levels on days 1, 2, 3 and 7 were mea-
sured four hours after the injection of enoxaparin.

No screening test was used for diagnosing DVT. Any patient
suspected of DVT was examined by duplex ultrasonography
and if required venography; for PTE, by ventilation-perfusion
scan and pulmonary arteriography.

AntiFXa level measurements were performed automatically
by STA® (Rothachrom® HBPM/LMWH) compact system (Dia-
gnostica, Stago, France) after all the patients’ plasmas were
stored at —20°C. Other tests such as haemoglobin and coagula-
tion tests were performed daily.

Statistics

Demographic and clinical factors were compared between
groups using the Chi-square, paired t-test and Mann-Whitney U
tests when appropriate. The differences between daily antiFXa
levels were tested by analysis of variance. Pearson’s correlation
analysis was used to show the probable relation between body
weight and antiFXa level. The statistical analysis was perfor-
med with SPSS (Release 9.0, Chicago, Illinios) packet program.

Results

One hundred and two consecutive patients were inclu-
ded in the study; 47 of the patients underwent surgery for
ovarian cancer, 29 for cervix cancer, 26 for endometrium
cancer. Nine patients were excluded from the study (five
patients had received HRT, two had chronic liver disease,
two had mobilisation restrictions). Forty-seven patients
received enoxaparin and 55 patients SH as described
above. No significant difference was found between
groups with respect to age, body weight, body-mass
index, tumor type or accompanying diseases (Table 1).

Type of operation, duration of anaesthesia and hospitali-
sation were similar between the groups (Table 2). Intrao-
perative bleeding, intraoperative and total blood transfu-
sion rates, decrease in hematocrit on the first day
postoperatively and amount of drainage from catheters
were higher in the LMWH group, however these differen-
ces were not statistically significant. There were no

Table 1. — Clinical characteristics.

Enoxaparin SH 4
Age* 56.9+10.3 57.849.6 nst
Body-weight* 66.5+12.4 66.3+x13.2 ns
BMI ns
<20 3 (55.3%) 4 (7.3%)
20-25 26 (55.3%) 31(56.4%)
26-30 13 (27.7%) 14 (25.5%)
>30 5 (10.6%) 6 (10.9%)
Medical history ns
ASCD 6 (12.8%) 7 (12.7%)
HT 9 (19.1%) 11 (20.0%)
DM 6 (12.8%) 8 (14.5%)
Other 5 (10.6%) 7 (12.7%)
Tumor region ns
Ovary 23 (48.8%) 24 (43.6%)
Endometrium 10 (21.3%) 16 (29.1%)
Cervix 14 (14%) 15 (27.3%)

*mean * standard deviation; 1 statistically insignificant; BMI, body mass in-
dex; ASCD, atherosclerotic cardiac disease; HT, hypertension; DM, diabetes
mellitus.

Table 2. — Clinical and laboratory findings of the operation and
bleeding complications.

LMWH SH p
Type of surgery ns*
TAH+BSO+BPLND+
PALND-+omentectomy 33(70.2%) 40 (72.7%)
Type III Hysterectomy+
BPLND+PALND 14 (14%) 15 (27.3%)
Anaesthesia duration (hour)t 2.51+0.7 2.44+0.6 ns
Intraoperative blood lossT 915.5+399.9 798.4+535.3 ns
Blood transfusion (unit) ns
Intraoperative 1.43+1.4 1.2+1.4
Total 3.2+1.8 2.6+2.2
Decrease in hematocritf 10.3+3.2 7.6x4.7 ns
Drainaget 836.8+533.2  723.2+543.7 ns

9.7+£3 9.44+2.9 ns

*Statistically insignificant; tmean + standard deviation; TAH, total abdomi-
cal hysterectomy; BSO, bilateral salpingo-oophorectomy; PALND, paraaor-
tic lymph node dissection; BPLND, bilateral pelvic lymph node dissection.

Hospitalisation durationt

demonstrated DVT, PTE, wound haematomas or postope-
rative haemorrhagia in either group.

No statistical difference was found between antiFXa
levels on the 1%, 2", 37 or 7" days. However, a strong
reverse correlation was found between body weights and
average antiFXa levels (Pearson correlation = -0.811, p
< 0.01). When patients were grouped by body weight the
rate of patients with antiFXa levels below the effective
level in every group can be seen in Figure 1 (effective
antiFXa level was accepted as 0.05 IU/ml).

Discussion

In general surgery and orthopaedic surgery, LMWHs
have been shown to be as equally effective and safe as
SH for prophylaxis of thrombosis [1-10]. Previously,
LMWHs were reported as effective and reliable as low-
dose SH in gynaecologic surgery [5, 10-12]. However,
data evaluating the reliability of LMWH in high risk
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Figure 1. — Rate of the patients’ effective anticoagulant dose not
achieved.

gynaecological surgery are insufficient today [13]. In
gynaecologic oncology, low dose heparin or interrupted
pneumatic compression for at least five days is recom-
mended for effective thromboprophylaxis for high risk
patients [13]. The current study reports a group of
patients who underwent gynaecologic cancer surgery. In
the literature there was no such series with only gynae-
cologic malignancy patients.

In the study no bleeding or thrombosis complications
were observed. However, although it was not found to be
statistically significant, enoxaparin tends to cause bleed-
ing more than SH does. Bleeding risk is controversial
when LMWH is compared with SH [1, 7, 14]. However,
in most studies, LMWH generates fewer bleeding com-
plications than SH [3-6, 12, 15, 21-23]. In gynaecology
studies, DVT is observed as much as 40% in the screen-
ing studies performed with fibrinogen marked with
iodine-125 for venography. However, symptomatic DVT
incidence either with low-dose SH prophylaxis or
without prophylaxis is fairly low (1-2%). Clinically
symptomatic DVT and PTE were not observed in patients
in either group. Sample size was small to assess the
prophylactic effects of LMWH for PTE or DVT.

As reported previously, daily antiFXa levels during
enoxaparin injections were stable and a strong reverse
correlation between antiFXa activity and patient weight
was found. Levine et al. reported that the incidence of
postoperative thrombosis was low (6.3%) if the minimum
antiFXa level exceeded 0.1 units per ml, but increased to
18.8% if the anti-factor Xa level was less than or equal
to 0.05 units per ml [24]. They stated that when enoxa-
parin is administered once daily subcutaneously, the 12-
hour antiFXa level should not exceed 0.2 units per ml to
minimise bleeding, and levels greater than 0.05 units per
ml should be obtained for optimum efficacy [24]. In the
study, as body weight increases the rate of patients with
insufficient antiFXa activity also increases when the

lowest effective antiFXa activity was accepted as 0.05
IU/ml (Figure 1). All of the studies in experimental
animal models and in patients receiving low molecular
weight heparin (LMWH) to prevent thromboembolic
events after surgery have not demonstrated a clear rela-
tionship between antiFXa and antiFIla activities in
plasma and either bleeding or prevention of thrombosis
[25]. On the other hand, it is unclear whether weight
adjustment of LWMH is really necessary for treatment or
prophylaxis. Recently, it has been reported that fixed
dose subcutaneous LMWH was at least as efficacious as
SH in resolving acute DVT [18-20]. However, the evi-
dence suggests that antiFXa levels could predict bleeding
or thrombosis. In our opinion, this relation should be con-
sidered when bleeding or thrombosis risks are evaluated.

In conclusion, 2,500 antiFXa units of enoxaparin can be
used prophylactically in gynaecologic oncology surgery
without causing any significant increase in bleeding com-
plications. The optimal dose should be adjusted to patient
weight by considering the alteration of effective enoxapa-
rin dese with body weight and when needed, it should be
calculated by monitoring the antiFXa activity.
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