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Prophylaxis of venous thromboembolism in abdominal wall surgery 
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Summary: Venous thromboembolic disease (VTD) is a major cause of morbi- 
dity and mortality in hospitalized patients, mainly in those undergoing surge- 
ry. In this setting, the development of convenient and safe prophylactic mea- 
sures has become a need. The main role in fulfilling this need is currently 
played by the so-called low molecular weight heparins (LMWH), among 
which one of the latest discoveries is bemiparin, a second-generation LMWH. 
This is a non-randomized, prospective, observational, hospital pharmaco- 
vigilance study aimed at assessing the efficacy and tolerability of bemiparin 
in patients undergoing abdominal wall surgery (eventrations, herniorrha- 
phies). For this purpose, the study included 2o3 patients (74% men, z6% 
women) from 12 Spanish centers with a mean age of 59 years and a moderate 
to high risk of thromboembolic complications. For subjects with a moderate 
risk, 2,500 IU were used, and 3,500 IU for high-risk patients, subcutaneously 
in a single daily dose, starting 2 hours before the procedure and continuing 
for the risk period or until mobilization of the patient based on medical crite- 
ria. Thromboembolic events occurred in only 1.2% of the cases (1 distal DVT 
and 1 PTE), and no deaths occurred. No treatment-related complications 
were reported in 78% of the patients, and most complications occurring were 
not significant: hematoma in the surgical wound, bruising at the injection 
site... No patient required transfusion of blood derivatives, and no significant 
differences were seen in laboratory parameters. The absence of treatment- 
related cases of thrombopenia should be stressed. 
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Venous thromboembolic disease is a 
major cause of morbidity and mortality 
in hospitalized patients, causing loo,ooo 
to 200,000 deaths yearly in the United 
States [Kumar  1993]. In surgical 

patients, the risk of VTD is even higher, 
ranging from ao% to 50% depending on 
the procedure performed and the pre- 
sence or absence of other factors [Sama- 
ma 1999, Caprini 1991]. Therefore, pro- 

phylactic measures currently play an 
essential role in the treatment of surgical 
patients. An increase in the incidence of 
deep venous thrombosis (DVT) greater 
than 50% has been reported in some 
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series in which no perioperative prophy- 
laxis was given [Ageno 1999]. 

Since the 195o's, the method most 
commonly used has been treatment with 
non-fractionated heparin (NFH), and its 
prophylactic potential has been recogni- 
zed in many clinical trials on patients 
undergoing surgery; in this group, a 
reduction in the risk of DVT and fatal 
pulmonary embolism of up to 6o-7o% 
has been reported with the administra- 
tion of subcutaneous NFH [Claggett 
1988, Collins 1988] In recent years, a bet- 
ter understanding of the structure of 
heparins and their mechanism of action 
has allowed the development of new 
molecules with a lower molecular weight 
(low molecular  weight  hepar ins ,  
LMWHs), which are the most significant 
advance in the prophylaxis of venous 
thromboembolic disease [Kakkar 1982]. 

Thanks to the lower size of their 
fragments [Weitz 1997], the antithrom- 
boric activity~hemorrhagic effect ratio is 
improved compared to NFHs, resulting 
in a significant advantage with LMWHs 
in surgical patients. The reduction in the 
incidence of venous thrombosis when 
LMWHs are used is approximately 7o% 
[Hirsh 1996], when compared  to 
patients with no prophylaxis. This fact, 
together with the significant reduction 
in the risk of bleeding [Hirsh 1996, Lei- 
zorovicz 1996], makes them more effec- 
tive drugs than conventional heparin, as 
shown in various studies performed in 
recent years (meta-analysis) [Nurmoha- 
med et al 1992]. On the other hand, the 
structural differences give these mole- 
cules a number of biological and practi- 
cal advantages over conventional hepa- 
rin which promote and enhance their 
use: better absorption from subcuta- 
neous tissue, greater bioavailability (90- 
98% vs lo%) and lower plasma-protein 
binding, resulting in a longer half-life (2 
to 4 times longer) and allowing adminis- 
tration in single daily doses; and decrea- 
sed APTT prolongation allowing use 
with no monitoring controls [Boneu 
1994] etc. 

The LMWH preparations currently 
used are obtained with different tech- 
niques, have a variable distribution of 
molecular weights, and show different 
pharmacokinetic properties. New forms 

Table 1. Chemical structure-activity ratio of the hbpm 

MW (daltons) Anti-Xa Anti-IIa 

Nandroparin 4.500 9O-lOO 25-30 3:1 
Enoxaparin 4.500 lOO-11o 25-3 ~ 3-4:1 
Dalteparin 5.ooo 14o-16o 50-60 2-3:1 
Tinzaparin .4.5oo 9o 5o 1.5-2.5:1 
Bemiparin 3.6oo 8o-11o 5-1o 8:1 

Table 2. Distribution by age, weight and height 

Mean Median Standard deviation Minimum Maximum 

Age 58.67 59.00 13.63 23.oo 91.oo 
Weight 76.17 76 12 31 13o 
Height 167.4o 168 7 15o 187 

are appearing on the market with lower 
molecular weights and a better defned 
composition of their fragments. A grea- 
ter understanding of structure-activity 
relationships has led to further modifi- 
cations in manufacturing process, resul- 
ting in a second generation LMWH with 
a lower mean molecular weight and a 
more precisely defined composition of 
polysaccharide chains [Garcia 2ooo] 
(Table 1). The LMWH we used has a 
mean weight ranging from 3,ooo to 
4,2oo daltons (mean value 3,6oo dal- 
tons), and has been shown to have an 
antifactor Xa/antifactor IIa ratio of 8:1, 
which gives the preparation the ability to 
exert a sustained antithrombotic effect 
while reducing the risk of bleeding com- 
plications. Moreover, its prolonged 
pharmacokinet ic  activity allows for 
administration as single daily doses. To 
date, it has been shown to be a good 
agent for antithrombotic prophylaxis of 
patients undergoing abdominal surgery 
and hip arthroplasty (clinical trials of 
Kakkar VV, 1996 and Moreno et al, 
1996). 

Based on the above results, and to 
assess the efficacy and tolerability of this 
second generation LMWH as prophylac- 
tic treatment for thromboembolic disea- 
se (TED), a non-randomized, prospecti- 
ve, observational, hospital pharmaco- 
vigilance s tudy  was pe r fo rmed  in 
2o3 patients undergoing abdominal wall 
surgery with a moderate to high risk of 
suffering this complication, the results 
of which are reported in this paper. 

Material and methods 

Patients 

A total of 203 patients from 12 Spanish 
centers undergoing abdominal wall pro- 
cedures were included for a period of 
6 months. The mean age was 59 years 
(range: 23-91). As regards sex distribu- 
tion, 73.9% of the patients were men and 
26.1% women. (Table 2) All subjects stu- 
died had a moderate (81.1% of the total) 
or high risk (18.9%) of suffering DVT, 
based on the presence of a number of 
internationally defined factors (Throm- 
boembol ic  Risk Factors THRIFT- 
Consensus Group. BMJ, 1992). Signifi- 
cant factors in our group included: age > 
4o years, 181 cases (89.2%); obesity, 
8o cases (39.4%); venous insufficiency of 
the lower limbs, 45 cases (22.2%); trau- 
ma or previous surgery,  28 cases 
(13.8%); heart failure, 9 cases (4.4%); 
previous DVT or PTE, 7 cases (3.4%); 
others (AMI, immobilization > 4 days, 
neoplasm,  nephrot ic  syndrome) ,  
31 cases (15.2%) (Table 3). 

The following were excluded from 
the study: patients with known previous 
sensitivity to LMWHs; pregnancy, acute 
bacterial endocarditis; active ulcer disea- 
se (gastroduodenal ulcer or ulcerative 
colitis); known bleeding disorders  
(thrombophilia, hypo- or dysplasmino- 
genemia, dysfibrinogenemia, fibrinoly- 
sis disorders, presence of lupic anticoa- 
gulant and/or antiphospholipid antibo- 
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Table 3. Risk factors of thromboembolic disease in inpatients (Thromboembolic Risk Factors - 
THRIFT - Consensus Group. BMI, 1992 

Risk factors No. of cases % Total 

Age > 40 Years 181 
Obesity Body mass index > 29, or weight 2o% above ideal) 80 
Prominent varicose veins in lower limbs 45 
Immobilization (bed rest) for 4 days or more 3 
Treatment with high-dose estrogens (not including oral 
contraceptives or hormonal replacement therapy) 
History of dvt/pte 7 
Thrombophylia (deficit of AT III, Prot. C,or Prot. S; 
Lupic anticoagulant; primary antiphospholipid Sd) 
Trauma or surgery (particularly in pelvis, hip and lower limbs) 28 
Neoplasm (particularly pelvic, abdominal or with metastases) 5 
Heart failure 9 
Recent ami (< 6 months) 4 
Paralysis of lower limbs 1 
Sepsis 
Intestinal inflammatory disease 
Nephrotic SD 2 
Polycythemia 
Paraproteinemia 
Nocturnal paroxysmal hemoglobinuria 
Behcet disease 
Homocystinemia 
Others (Laparoscopy, aortobifemoral bypass, oral antidiabetics...) 
None ~6 
Ninguno lO 

89.2% 
39.4% 
22.2% 
115% 

3.4% 

13.8% 
215% 

4-4% 
2.0% 
0 "5% 

1.O% 

7.9% 
4.9% 

dies); previous thrombocytopenia asso- 
ciated with heparin, and all patients with 
a pr ior  platelet count  below lOO,OOO/ 
m m  3. 

The most  common  surgical procedu- 
re (open or laparoscopic surgery) was 

u n i l a t e r a l  i n g u i n a l  h e r n i o r r h a p h y ,  
which was pe r fo rmed  in 47.8% of the 
subjects studied (97 cases), followed by 
primary eventration (12.3%) and bilate- 
ral inguinal herniorrhaphy (11.3%). To a 
lesser extent, the following were perfor- 

reed: herniorrhaphies due to recurrence 
(12.3%), pr imary or recurrent umbilical 
herniorrhaphies (lO.8%), recurrent inci- 
sional hernias (4.4%) and femoral her- 
niorrhaphies (4%) (Table 4)- 

In 62.9% of the cases, the procedure 
was performed under epidural anesthe- 
sia, while in 32.5% general anesthesia 
was used. In the remaining 4.6%, local 
anesthesia associated with sedation was 
used (Table 5). 

Therapy schedule 

Each  p a t i e n t  r e c e i v e d  2,500 IU of  
LMWH subcutaneously  (in a prefilled 
syringe) if the risk of  developing post- 
su rg i ca l  TED was  m o d e r a t e ,  a n d  
3,500 IU if the risk was high, in a single 
daily dose, starting 2 hours  before the 
procedure. 

After the initial dose, 2 hours before 
surgery, prophylaxis was maintained for 
an average of  2.52 + 2 days. In 4.5% of 
cases, additional preventive measures, 
such as anti-aggregants (3 cases-l.5%) 
and other anticoagulants (1%), were also 
used. In 95.6% of  the cases no o ther  
d rug  was used apar t  f r o m  the s tudy  
drug, but physical measures were used 
in 24.8% of the patients and maintained 
for an average of  2.6 days. It mus t  be 
noted  that  15.3% of  the patients were 
treated with non-steroidal  antiinflam- 

Table 4. Types of hernia 

47.80% 

3.90% 17o 1.50% 

[ ]  Sim#e inguinal hernia 

[ ]  Bilateral inguinal hernia 

[ ]  Recurrent simple inguinal h. 

[ ]  Recurrent bilat, inguinal h. 

1Primary umbilical h, 

[ ]  Recurrent umbilical h, 

[ ]  Primary crural h, 

[]Recurrent crural h. 

Im Primary inc-hernias 

[ ]  Recurrent inc-hernias 

[ ]  Unknown 
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Table 5. Types of anesthesia 

N EPIDURAL 

D GENERAL 

i LOCAL and 5edar 

Table 6. Complications 

Complications No. of cases 

Bleeding during surgery 4 
Major bleeding 2 
Allergic reactions o 
At the injection site 24 
Of the surgical wound 17 
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matory drugs (NSAIDs) after the surgi- 
cal procedure. 

Study variables 

The study objectives were to analyze 
the tolerability of the LMWH based on 
the presence of hemorrhagic  signs, 
hematoma at the injection site, skin or 
systemic allergic react ions  and /o r  
thrombopenia; and to record the inci- 
dence of deep venous thrombosis and 
p u l m o n a r y  t h r o m b o e m b o l i s m  in 
patients undergoing abdominal wall 
surgery while receiving this preventive 
therapy with bemiparin. 

The following assessment criteria 
were used: 

(a) Complications associated with 
the surgical procedure, including blee- 
ding from the surgical wound, hemato- 
ma, and other local side effects; 

(b) Major bleeding complications 
of prophylaxis with heparin,  inclu- 
ding gastrointestinal bleeding, retro- 
per i tonea l  hema toma ,  in t r aocu la r  
bleeding, hemorrhag ic  stroke, and 
hematuria; 

(c) Skin or systemic allergic reac- 
tions; 

(d) Thrombopenia; 
(e) Hematologic and coagulation 

tests (INR, APTT, platelets); 
(f) Development  of DVT and/or  

pulmonary thromboembolism (PTE) 
diagnosed by scintigraphy, arteriogra- 
phy or necropsy. 

Statistical analysis 

For description of the study popula- 
tion, and estimation of adverse events 
and the pooled cumulative incidence 
of t h r o m b o e m b o l i c  compl ica t ions  
(DVT and PTE), the statistical package 
SPSS 7.5 was used. 

Results 
Efficacy analysis 

Among the 203 patients included in the 
s t u d y ,  o n l y  two  (1.2%) showed post-sur- 
gical thromboembolic complications: one 
distal DVT and one pulmonary embo- 
lism. No deaths occurred from this cause. 

Safety analysis 

77.8% of the patients studied showed no 
treatment-related complications. In the 
remaining patients most complications 
were minor (Table 6), including: intrao- 
perat ive bleeding compl ica t ions  
(4 cases-2%), with a mean loss through 
drainage of 11.67 + 8 mm3; complica- 
tions of the surgical wound such as blee- 
ding (3 cases-1.5%) or h e m a t o m a  
(14 cases-6.9%); and local reactions at 
the injection site such as hematoma 
(4 cases-2.o%) or bruising (20 cases- 
9.9%)that were under 2 cm in size in 
most cases (14 cases-73.7%), and greater 
than 5 cm in only two patients. 

As regards major bleeding complica- 
tions, these occurred in only two of the 
subjects analyzed (1.o%), with mean 
losses through drainage of 154.52 + 

76 mm 3 after 48 hours. Nevertheless, 
these neither threatened life nor required 
specific treatment like surgery and no 
transfusion of any blood derivative or 
other adjuvant drug therapy was requi- 
red. No hypersensitivity reactions were 
found in the study population, and no 
significant changes were seen in laborato- 
ry parameters  when values prior to 
admission were compared with discharge 
values (hematocrit, APTT, INR, platelets). 
No thrombopenia occurred in associa- 
tion with the use of bemiparin (Table 7). 

Hospital stay was 3.37 -+ 2 days, after 
which all patients were discharged from 
the study,  inc luding  pat ients  with 
thromboembolic disorders. Specifically, 
the patient with distal DVT after a 1a- 
day stay in the ward received outpatient 
prophylaxis with a dose of 3,5oo IU over 
7 days, while the patient with pulmonary 
embolism, after a 15-day stay in the 
ward, was discharged without need of 
prophylactic treatment. 

Follow-up after discharge 

Outpatient prophylactic treatment after 
discharge was continued in 13 of the 
patients (7.3%) according to medical cri- 

Table 7. "Changes in laboratory parameters": admission and discharge values 

Mean Median Standard deviation Minimum Maximum 

Hematocrit (%) 
Admission 42.96 43 4 17 53 
Discharge 42.2 5 29 51 

Platelets (x lOO,OOo/mm 3) 

Admission 219.78 219 47 96 380 
Discharge 233.0 233 52 99 332 

APTT (seconds) 
Admission 31.82 3o 8 9 lOO 
Discharge 35.o6 38 8 4 46 

INR 
Admission 1.o8 1.Ol o.26 o.8o 2.92 
Discharge 

1.o9 1.o7 o.16 o.85 1.57 
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teria. No serious or severe complications 
were recorded. Only one patient requi- 
red readmission, for reasons not related 
to the thrombotic condition or to disor- 
ders associated with bemiparin therapy. 

Discussion 
In recent years, multiple trials perfor- 
med to establish the incidence of throm- 
boembolic events in surgical patients 
and to assess the role of heparin and, 
more  specif ical ly,  of the d i f fe ren t  
LMWHs in their prophylaxis have been 
published. A literature review shows 
that the majority of these studies repor- 
ted to date are related to orthopedic sur- 
gery (hip arthroplasty, knee prosthesis, 
etc), or comprise excessively heteroge- 
neous series of patients undergoing 
abdominal surgery (groups including 
both abdominal wall surgery and onco- 
logical surgery, colorectal surgery, etc). 

In this study, we have attempted to 
use a more specific group of patients in 
order to obtain results on the occur- 
rence of thromboembolic events only 
in patients undergoing elective surgery 
of the abdominal  wall and receiving 
p rophy lac t i c  t r e a tmen t  with a new 
second  gene ra t i on  LMWH. At this 
time, there are no trials comparing the 
efficacy and the safety of bemipar in  
versus other LMWHs. 

In general, some authors have repor- 
ted an expected incidence of DVT in 
surgical patients with a low to moderate 
risk of thromboembolic events of lo%, 

and o-1% for PTE episodes. When diffe- 
rent types of LMWHs have been used, 
decreased incidence rates as low as 6.8% 
and even 4.7% have been repor ted ,  
though these data still refer to patients 
with a low to moderate risk or make no 
distinction between the different risk 
groups. In our series, the second genera- 
tion LMWH studied was able to further 
improve  the results  ob ta ined  when 
administered prophylactically in surgi- 
cal patients undergoing abdominal wall 
surgery; only one case of DVT (o.5%) 
and one case of TPE (o.5%) have been 
found, with no associated mortality,  
even after administration to patients at 
moderate or high risk. 

A good tolerance of treatment was 
also found as compared to other series 
and to the use of NFHs. The number of 
b leed ing  compl i ca t ions  occur r ing  
during the surgical procedure was very 
low (only 2% of patients, of which only 
1% were considered major complica- 
tions, as compared to 4.7% and even 
8.3% in the literature), and no transfu- 
sion of blood derivatives was required at 
any time. No other types of bleeding 
associated with the use of heparin, such 
as gastrointestinal bleeding, have been 
reported, although many of the patients 
were being treated with NSAIDs, which 
might have promoted their appearance. 
There were no instances of retroperito- 
neal hematoma, intraocular bleeding, 
hemor rhag i c  s t roke,  hematur ia ,  or 
hematoma related to epidural anesthesia 
(though this was the procedure used in 

62.9% of the cases), as recently reported 
in some cases of outpatient surgery. 

As regards post-operative complica- 
tions in the surgical wound (bleeding or 
hematoma), no significant differences 
were seen compared to those found by 
other authors. Furthermore, as regards 
local signs at the injection site, only 2% 
of the treated patients had a hematoma 
larger than 5 cm, and in one case treat- 
ment had to be discontinued for this 
reason. The lack of local or systemic 
hypersensitivity reactions to the LMWH 
should be stressed. 

Finally, it must be stressed that the 
laboratory parameters obtained during 
treatment (hematocrit, INR, APTT) sho- 
wed min imal  and not  s igni f icant  
changes compared to pre-admission 
values, particularly in platelet count. No 
associated episode of thrombopenia was 
noted, as opposed to an incidence of 2- 
3.3% in some series treated with NFHs, 
and a somewhat lower incidence in the 
case of other LMWHs. 

Conclusions 
Bemipar in  is a second genera t ion  
LMWH, which can be used safely and 
effectively for prophylactic treatment of 
th romboembol ic  disease in patients 
undergoing elective abdominal wall sur- 
gery having a moderate to high throm- 
boembolic risk. In addition to its conve- 
nient administration (a single daily dose), 
there was a lower rate of bleeding and 
other complications. 
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