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Abstract Background: Previous studies performed in 1999 and 2000 showed frequent
misuse of low-molecular weight heparins (LMWHSs) in France, leading to an
increasing risk of bleeding. In 2002, the French Medicine Agency (Agence
Francaise de Sécurité Sanitaire des Produits de Santé) released guidelines on the
prescription and monitoring of LMWH. This study assesses LMWH use before
and after the implementation of these guidelines.

Methods: We performed a ‘pre and post’ survey comparing data collected in 1999
(before guidelines) and in 2003 (1 year after guidelines) at a French university
hospital. The same design and the same medical wards were used for both data-
collection periods, and the data collected included patient characteristics, LWMH
prescription information (daily dose, indication) and adverse drug reactions
(ADRs). The main outcome was the frequency of prescription of LMWHs for
curative treatment in patients with severe renal insufficiency, defined as having a
creatinine clearance of <30 mL/min, estimated using the Cockroft formula.
Results: The analysis was performed in 332 patients in 1999 and 566 in 2003.
Despite a similar frequency of prescription of LMWHs as curative treatments, the
frequency with which patients with severe renal insufficiency were exposed to a
LMWH as a curative treatment decreased significantly from 3.0% in 1999 to 1.0%
in 2003 (p = 0.03). Compared with patients treated in 1999, those treated in 2003
were younger, more likely to be men, with a higher bodyweight and a shorter
duration of hospitalisation. The incidence of haemorrhagic ADRs significantly
decreased, with an odds ratio of 0.26 (95% CI 0.09, 0.73) according to the results
of a multiple logistic regression analysis.
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Conclusions: Our results show a better agreement of prescribing practice with

contraindications and cautions about LMWH prescription in patients at risk
following the introduction of guidelines on LWMHs. However, these data only

reflect LMWH utilisation in a French university hospital. In order to assess the
impact of the guidelines more widely, other studies should be performed, includ-
ing studies in ambulatory care settings.

1. Background

Deep venous thrombosis and pulmonary embo-
lism have a high prevalence among inpatients and
are significant causes of morbidity and mortality.[-6!
For curative or prophylactic treatment,l”! low-
molecular weight heparins (LMWHs) have been
shown to be as safe and effective as unfractionated
heparin (UFH); however, when used in ambulatory
care for deep vein thrombosis they are more conve-
nient for nurses and patients.’® Thus, LMWHs have
completely replaced UFH for thromboprophylaxis
and are about to do the same in the field of curative
treatments.

In the late 1990s, an unexpectedly high number
of serious haemorrhagic adverse drug reactions
(ADRs) were observed in France. In a previous
study carried out in the Toulouse University Hospi-
tal, we found that these ADRs were related to the
misuse of LMWHs.'% Following results of a na-
tional benefit-risk evaluation of LMWHs,['! the
French Medicine Agency (Agence Francaise de
Sécurité Sanitaire des Produits de Santé [AF-
SSAPS]) released guidelines about LMWH pre-
scription and monitoring in October 2002.1'21 The
guidelines state that curative use of LMWHs is
absolutely contraindicated in patients with a recent
intracerebral haemorrhage or severe renal insuffi-
ciency (defined as having a creatinine clearance <30
mL/min estimated by the Cockroft formula). The
use of LMWHs is also not recommended as a pre-
ventive treatment in patients with severe renal insuf-
ficiency, or as curative treatment in patients with
mild-to-moderate renal insufficiency (30—-60 mL/
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min), those with cachexia and those with unex-
plained bleeding. Special cautions are also outlined
regarding the duration of use (maximum 10 days, 8
days for unstable angina and non-Q-wave myocardi-
al infarction and 14 days for preventive use in medi-
cal conditions) and with regards to co-prescription
of several drugs, which are not recommended (aspi-
rin [acetylsalicylic acid], NSAIDs, oral anticoagu-
lants and platelet aggregation antagonists). These
precautions on LMWH use are especially important
when treating elderly patients.

This study was undertaken to compare patterns of
prescription of LMWHs and related haemorrhagic
ADRs in our University Hospital before and after
the introduction of these guidelines on LWMH use.

2. Methods

The study was a pre-post comparison using data
collected in 1999 (previously published®) and in
2003. We applied the same design for the second
data collection as was used for the first. All inpa-
tients who received at least one prescription for a
LMWH were included in the study and followed up
until discharge from the hospital. To observe an
expected decrease of at least 33% (relative risk of
0.66) in the use of LMWHs in situations in which
their use is contraindicated, with a value for o of 5%
and a value 3 of 20%, we calculated that we needed
to include at least 554 patients in the 2003 study.
Thus, the second study was carried out over a longer
period, from January to March 2003 (1.5 months vs
1 month in 1999).

Drug Safety 2007; 30 (5)



Impact of Guidelines on Low-Molecular Weight Heparin Use

411

2.1 Medical Wards

Both studies were carried out in the same clinical
context; that is, in the cardiology (three medical
wards), geriatrics (three medical wards: cardiology,
internal medicine and rehabilitation),
medicine and infectious diseases departments,
where LMWH are principally prescribed as preven-
tive treatment for deep vein thrombosis.

vascular

2.2 Available Low-Molecular Weight
Heparins (LMWH)

At the Toulouse University Hospital, enoxaparin
sodium and tinzaparin sodium were available in
1999 and 2003 and nadroparin calcium was intro-
duced in 2003. Enoxaparin sodium was frequently
used off-label for the prevention of thrombosis in
certain medical conditions in 1999;°) however, it
was secondarily approved for use in this indication
in France in 2000. Also in 2000, once-daily
tinzaparin sodium was approved for the treatment of
pulmonary embolism.

2.3 Outcomes

We defined the main outcome in this study as the
frequency of absolute contraindicated use of
LMWHs for curative treatment in patients with se-
vere renal insufficiency. The secondary outcome
was the frequency of at least one haemorrhagic
adverse reaction. We also investigated the frequency
of the use of LMWHs in patients with relative
contraindications or other situations cautioned
against in the AFSSAPS recommendations:

e Curative treatment in patients with mild-to-mod-
erate renal insufficiency (30-60 mL/min);

e Thromboprophylaxis in elderly patients (aged
>65 years according to our definition), patients
with cachexia (weight <40kg) and having a dura-
tion of treatment of over 10 days;

e Co-prescription with drugs that increase the risk
of bleeding, whatever the type of treatment.
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2.4 Statistical Analysis

Data were analysed with SPSS® 11 statistical
software. Comparisons between 1999 and 2003 data
were performed using the Student’s t-test or the
Kruskall-Wallis nonparametric ANOVA for quanti-
tative variables (presented as mean  SD), and with
Chi-squared (y2) test with continuity correction, or
exact Fisher’s test when necessary for qualitative
variables.

In a second step, a multivariate analysis was
performed using two models of backward stepwise
logistic regression. In the first model, the dependent
variable was the frequency of the primary outcome,
i.e. the absolute contraindicated use of LMWHs
(curative treatment in patients with severe renal
impairment). Independent variables were the study
period, patient characteristics (age, sex, WHO scale
for autonomy),'?! the medical departments in which
the patients were treated and the characteristics of
LMWH treatment (indication, duration of use). In
the second model, the dependent variable was the
frequency of haemorrhagic adverse reactions, while
the independent variables were patient characteris-
tics, the medical departments in which the patients
were treated, the characteristics of LMWH treat-
ment and creatinine clearance. Variables retained in
the final models were those with a level of signifi-
cance <0.10. The change in the frequency of
LMWH wuse in contraindicated situations and
haemorrhagic ADRs between 1999 and 2003 was
estimated using an odds ratio (OR) and its 95%
confidence interval (CI), obtained from the results
of the logistic regression.

3. Results

Characteristics of the 332 patients included in the
1999 study and of the 566 included in 2003 are
presented in table I (two patients recruited in 1999
were not included in the comparative analysis due to
a lack of data for the comparison). The prevalence of
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Table I. Characteristics of patients included in the 1999 and 2003 studies

Characteristic 1999 study 2003 study p-Value
Number of patients included (% of all inpatients in the period) 332 (38.0) 566 (25.4) <0.0001
Medical wards (% of patients on ward who were exposed to LMWHSs)
vascular medicine and infectious disease 62 (25.4) 70 (16.9) <0.00012
cardiology 145 (39.9) 405 (29.0)
geriatrics and internal medicine 125 (47.2) 91 (18.9)
Sex (% female) 44.0 36.5 0.03
Age (years; mean * SD) 725+16.3 67.5+15.3 <0.0001
Bodyweight (kg; mean * SD) 67.7+15.2 72.0+14.5 <0.001
WHO scale for autonomy [n (%)]
0-1 146 (44.0) 368 (65.0) <0.0001°
2 63 (19.0) 110 (19.5)
3-4 123 (37.0) 88 (15.5)
Duration of hospitalisation (days; mean + SD) 14.0£21.3 8.8£9.6 0.01
<10 days (% patients) 211 (63.6) 427 (75.4) <0.001¢
11-29 days [n (%)] 91 (27.4) 111 (19.6)
230 days [n (%)] 30 (9.0) 28 (5.0)
Creatinine clearance (mL/min; mean + SD) 61.0+30.8 75.7+31.8 <0.0001
Severe renal insufficiency? [n (%)] 48 (14.5) 31 (5.5) <0.001
Duration of LMWH use (days; mean + SD) 125+£19.0 7.8+£82 <0.0001

a For change in the distribution of patients across the wards.

b  For change in the distribution of patients across scores on the WHO scale for autonomy.

¢ For change in the distribution of patients across duration of hospitalisation strata.

d Defined as having a creatinine clearance of <30 mL/min.

LMWH = low-molecular weight heparins.

(457

IV 12 SPAIN0-049]097



Impact of Guidelines on Low-Molecular Weight Heparin Use

413

LMWH exposure in inpatients decreased from 1999
to 2003 in all departments, the greatest decline being
in the geriatrics department (—28.3%). The charac-
teristics of the patients who were treated changed
between 1999 and 2003; in 2003, patients were
younger and more likely to be men, with a higher
bodyweight and a shorter duration of hospitalisa-
tion. In 2003, the frequency of disabled patients
(WHO scale for autonomy >2) who were treated
with LMWH decreased and treated patients had a
higher mean value for creatinine clearance (table I).

The characteristics of medical care and of the popu-

lation of inpatients in these wards did not signifi-
cantly change between the two periods.

3.1 LMWH Use, Indications and Adherence
to Guidelines

The median duration of exposure to LMWHs
decreased from 7 days in 1999 (with one patient
treated >100 days) to 5 days in 2003. This trend was
observed for curative (8.0 7.1 days in 2003 vs
15.7 £23.5 days in 1999, p < 0.0001) and preven-
tive treatment (7.6 + 8.8 days in 2003 vs 10.7 £ 15.8
days in 1999, p = 0.003). The characteristics of
LMWH use are presented in table II. The proportion

Table Il. Characteristics of use of low-molecular weight heparins (LMWHs) and co-prescribed drugs

Characteristic (n [%] patients) 1999 study (n =332) 20083 study (n = 566) p-Value
LMWH
enoxaparin sodium 197 (59.3) 545 (96.3) <0.00012
tinzaparin sodium 135 (40.7) 12 (2.1)
nadroparin calcium® 9 (1.6)
Duration of use
<10 days (% patients) 237 (71.4) 459 (81.1) <0.001¢
11-29 days (% patients) 70 (21.1) 88 (15.5)
>30 days (% patients) 25 (7.5) 19 (3.4)
Type of treatment?
preventive treatment 256 (77.1) 443 (78.3) 0.48¢
curative treatment 118 (35.5) 216 (38.2)
curative treatment in patients with severe renal impairment 10 (3.0) 6 (1.1) 0.03
Indications?
thrombosis (deep venous thrombosis, pulmonary 48 (14.4) 40 (7.0) 0.0001f
embolism)
cardiologic (unstable angina, myocardial infarction) 53 (15.9) 140 (24.7)
other (atrial fibrillation) 17 (5.1) 38 (6.7)
Co-prescribed drugs known to increase bleeding risk (ATC codes)
cephalosporin (JO1DA) 23 (6.9) 28 (4.9) NS
antiplatelets, oral anticoagulants (BO1A) 200 (60.2) 395 (69.8) 0.004
NSAID (MO1A) 7 (2.1) 14 (2.5) NS
antiepileptic drugs (NO3A) 17 (5.1) 15 (2.7) NS
SSRI (NO6AB) 18 (5.4) 22 (3.9) NS

- ® QO O T o

For change in the distribution of LMWH used between 1999 and 2003.

Nadroparin calcium was introduced at Toulouse University Hospital in 2003.

For change in the distribution of duration of use between 1999 and 2003.

Total exceeded 100% because some patients were treated for more than one indication.
For change in the distribution of preventive vs curative use between 1999 and 2003.
For change in the distribution of indications between 1999 and 2003.

ATC = Anatomical Therapeutic and Chemical classification (WHO); NS = not statistically significant; SSRI = selective serotonin reuptake

inhibitor.
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of patients receiving LMWH for curative treatment
was similar in both time periods (38.2% in 2003 and
35.5% in 1999, NS; see table II), but a greater
proportion of patients were receiving treatment for
cardiologic indications in 2003. We observed a sig-
nificant decrease in the use of LMWHs as a curative
treatment in patients with severe renal insufficiency
in 2003 compared with 1999, and this decrease
remained significant (OR 0.3, 95% CI 0.17, 0.52)
after adjustment for confounding variables related to
differences between the treated populations in 1999
and 2003 (age, sex, WHO scale for autonomy, medi-
cal wards, indication, duration of use).

3.2 Co-Prescribed Drugs

Most patients were exposed to between six and
nine other drugs (52% in 1999 and 62% in 2003).
The proportion of patients exposed to drugs associ-
ated with a high risk of bleeding, i.e. aspirin, anti-
platelet agents or oral anticoagulants, was signifi-
cantly higher in 2003 (table II).

3.3 Adverse Drug Reactions (ADR)

In 1999, 36 of 332 patients experienced an ADR
(10.8%) versus 17 of 566 in 2003 (3.0%, p <
0.0001). The frequency of haemorrhagic adverse
reactions was lower in 2003 than 1999 (1.1% vs
4.5% of patients; p = 0.004). All six haemorrhagic
ADRs that occurred in 2003 were serious (two men,
four women; age range 43-93 years; one case result-
ed in death [cerebral haemorrhage in a 75-year old
woman who had a creatinine clearance of 45 mL/
min and was treated for 4 days for medical prophy-
laxis]). Treatment was curative in three cases, but
none of the patients had severe renal insufficiency.

Table III shows the results of the model of the
multiple logistic regression analysis that investigat-
ed the factors associated with haemorrhagic ADRs.
We observed a significant decrease in these ADRs
in 2003 compared with 1999. The only factor other
than the study period that remained significantly
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Table Ill. Results of the multiple logistic regression model for the
incidence of haemorrhagic adverse reactions

Variables Odds ratio 95% ClI
Study period (2003 vs 1999) 0.26 0.09, 0.73
Creatinine clearance (per mL/min  0.96 0.94, 0.99
decrease)
Age (per year increase) 1.02 0.96, 1.08
Sex (female vs male) 0.89 0.32, 2.46
Autonomy according to WHO scale

0-1 1

2 8.55 1.76, 41.43

3-4 5.79 1.47, 22.77
Curative vs preventive treatment  1.35 0.53, 3.43
Duration of treatment (per day 1.00 0.97, 1.03
increase)
Wards

geriatrics and internal medicine 1 1

vascular medicine and infectious 0.89 0.15, 5.36

disease

cardiology 0.53 0.13, 2.07

associated with these ADRs in the multivariate anal-
ysis was the creatinine clearance rate.

4. Discussion

Our study found a significant decreased of use of
LMWHs in contraindicated indications between
1999 and 2003. In parallel, we observed a signifi-
cant decrease in haemorrhagic ADRs in exposed
patients. These differences could be due to differ-
ences between the two populations of patients treat-
ed in the hospital during these two time periods, but
could also be due to the impact of the guidelines
introduced in 2002.

In 2003, patients who were treated with LMWHs
were younger and healthier than those included in
the 1999 study. This could suggest that fewer pa-
tients in the hospital in 2003 required LMWHs, but
the data do not suggest that the number of patients
treated in our hospital and their characteristics have
changed from 1999 to 2003. The medical wards
involved in the study (vascular medicine and infec-
tious disease, cardiology, geriatrics and internal
medicine) were the same in the two periods and they
were chosen because a high proportion of patients in

Drug Safety 2007; 30 (5)
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these wards need treatment with LMWH. The popu-
lation of patients hospitalised in these wards is gen-
erally elderly, have several comorbidities and are
exposed to many medications, especially drugs
known to increase the risk of bleeding.l'*! Despite
the stability of the hospital activity, we observed a
widening of the medical indications of the LMWHs
in 2003. In the cardiology department, the prescrip-
tion of LMWHs to patients with cardiac arrhythmia
increased. By contrast, fewer patients from geriatric
wards were exposed to LMWHs in 2003 compared
with 1999. Since the total number of inpatients in
geriatric wards was similar in 1999 and 2003, two
hypotheses could explain this decrease. Firstly, eld-
erly patients hospitalised in 2003 needed less fre-
quent thrombosis prevention or were less frequently
affected by pulmonary embolism or cardiac indica-
tions for LMWHSs; however, this was not confirmed
by hospital medical databases. On the other hand,
hospital doctors may prefer to use UFH in patients
with renal insufficiency (even of mild or moderate
severity), although use has not been evaluated in
elderly patients.!'>!9! The analysis of the evolution
of anticoagulation prescription using data from the
computerised system of individual prescriptions of
the geriatric department may support this second
hypothesis. Between December 2000 and December
2002, prescription of UFH dramatically increased (+
295.3%), whereas LMWH utilisation decreased by
22.6% during the same period. Examination of
changes in the use of UFH and the occurrence of
haemorrhagic complications of UFH use would
have been interesting, but this was not possible
because such an analysis was not planned in 1999.
However, no increase was observed in the frequency
of haemorrhagic reactions related to UFH use in the
elderly that reported to the regional
pharmacovigilance centre. We could hypothesise
that, despite the constraints of monitoring, especial-
ly in elderly patients, physicians chose to use UFH
instead of LMWHs because of the high risk for

were
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bleeding in this particular population that frequently
has renal impairment.!7-18!

To test the potential impact of the French guide-
lines of the AFSSAPS, a ‘pre- and post-’ compara-
tive design was the most appropriate for this study,
which was performed in the context of one universi-
ty hospital.l'”) We already had data concerning the
use of LMWHs in our hospital before the national
pharmacovigilance study!!!! and the implementation
of guidelines.”! In order to minimise bias due to the
nonrandom comparison, we applied, as strictly as
possible, the same method for the data collection,
and recruitment was performed in the same medical
wards in order to provide similar populations of
patients. Because of the limits of nonexperimental
observational studies, it is not possible to determine
if the observed differences are partially due to the
effects of guidelines or to spontaneous evolution.
The differences could also be due to differences in
the medical use of LMWHSs or in the population
treated in this tertiary hospital. In order to minimise
bias due to these last points, we tried to take into
account most of factors related to modifications of
prescription (changes in the indications for
LMWHEs, changes in the characteristics of patients)
in a multivariate analysis. In fact, the logistic regres-
sion found that the prescription of LMWHs in con-
traindicated situations remained independently and
significantly associated with the time period, after
adjustment for these confounding factors.

This study outlines changes in doctors’ attitudes
towards prescribing LMWHSs in our hospital. Al-
most all prescriptions were in agreement with the
new guidelines in 2003. The significant decrease of
haemorrhagic ADRs was probably related to these
changes in use. In most cases (5 of 6) that occurred
in 2003, the patient was aged >70 years; however,
for all these patients, the dose of LMWH had been
previously adjusted in accordance with renal func-
tion. No ADRs were observed in patients with se-
vere renal impairment. This suggests that doctors

Drug Safety 2007; 30 (5)
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had probably estimated creatinine clearance in pa-
tients with a high risk of haemorrhagic ADRs before
prescribing and had chosen to use UFH in combina-
tion with careful monitoring instead of LMWHs.
There is no absolutely safe anticoagulation treat-
ment with regards to the risk of bleeding in elderly
patients or patients with impaired renal function.
Thorevska et al.'*”! found no statistically significant
difference in the incidence of major bleeding be-
tween patients who received twice-daily administra-
tion of enoxaparin sodium and those who received
UFH, whatever their renal function. In a large
randomised trial comparing enoxaparin sodium with
UFH in high-risk patients with non-ST segment-
elevation coronary syndromes, the LMWH was
found to be a safe and effective alternative to
UFH."?!" However, the authors emphasised that the
greater convenience with enoxaparin sodium should
be balanced with the excess of major bleeding.

5. Conclusion

In 2003 compared with 1999, this study found a
significant decrease in the frequency of use of
LMWHs in contraindicated conditions in the Tou-
louse University Hospital. In parallel, the frequency
of haemorrhagic ADRs decreased. These differ-
ences could be due, in part, to the effects of the
national French guidelines published in 2002. The
decrease in LMWH use was mainly in elderly peo-
ple, whereas the number of patients treated with
unfractionated heparin in geriatric wards has in-
creased, without an apparent increase of the number
of reported haemorrhagic ADRs. However, because
of the ‘pre-post’ design of this study, it is not possi-
ble to definitively conclude that these changes are
related to the implementation of guidelines. Despite
these limits, this study shows rational use of drugs
has a positive impact on medical practice, at least by
improving the safety of the use of drugs.
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Acknowledgements

The authors have no conflicts of interest that are directly
relevant to the content of this study.

The authors want to acknowledge P Cestac, P Sie, A
Foulali, E Maupas, P Leger, B Fontan and P Massip for their
participation and help for the first study in 1999 (published in
2002).

The manuscript was presented at the 8th annual meeting
of the French Society of Pharmacology in Strasbourg, France,
on 26-28 April 2004 (abstract in Fund Clin Pharmacol 2004;
18: 56) and at the 20th Conference on Pharmacoepidemiolo-
gy and Therapeutic Risk Management, Bordeaux, 22-25 Au-
gust 2004 (abstract in Pharmacoepidemiol Drug Saf 2004; 13:
S149).

References

1. Hirsh J, Raschke R. Heparin and low-molecular-weight heparin:
the Seventh ACCP Conference on Antithrombotic and
Thrombolytic Therapy. Chest 2004; 126: 188-203S

2. Buller HR, Agnelli G, Hull RD, et al. Antithrombotic therapy
for venous thromboembolic disease: the Seventh ACCP Con-
ference on Antithrombotic and Thrombolytic Therapy. Chest
2004; 126: 401-28S

3. Stratton MA, Anderson FA, Bussey HI, et al. Prevention of
venous thomboembolism. Adherence to the 1995 American
College of Chest Physicians consensus guidelines for surgical
patients. Arch Intern Med 2000; 160: 334-40

4. Geerts WH, Pineo GF, Heit JA, et al. Prevention of venous
thromboembolism: the Seventh ACCP Conference on An-
tithrombotic and Thrombolytic Therapy. Chest 2004; 126:
338-400

5. Samama MM, Cohen AT, Darmon JY, et al. A comparison of
enoxaparin with placebo for the prevention of venous throm-
boembolism in acutely ill medical patients. N Engl J Med
1999; 341: 793-800

6. Ambrosi P, Calise G, Villani P, et al. Questionnaire on venous
thromboembolism prevention by low molecular weight hepa-
rin in medical environment. Presse Med 2000; 29: 1447-50

7. Geerts WH. Strength of evidence for low-molecular-weight
heparin. Chest 2002; 6: 2078-9

8. Levine M, Gent M, Hirsh J, et al. A comparison of low-
molecular-weight heparin administered primarily at home with
unfractionated in the hospital for proximal deep-vein thrombo-
sis. N Engl J Med 1996; 334: 677-81

9. Cestac P, Bagheri H, Lapeyre-Mestre M, et al. Utilisation and
safety of Low Molecular Weight Heparins: prospective obser-
vational study in medical inpatients. Drug Saf 2003; 26:
197-207

10. Gouin-Thibault I, Pautas E, Siguret V. Safety profile of different
low-molecular weight heparins used at therapeutic dose. Drug
Saf 2005; 28: 333-49

11. Agence Frangaise de Sécurité Sanitaire des Produits de Santé.
Centre Midi-Pyrénées de Pharmacovigilance - Toulouse,
1999/2001. Enquéte nationale de Pharmacovigilance sur les

Drug Safety 2007; 30 (5)



Impact of Guidelines on Low-Molecular Weight Heparin Use

417

12.

13.

16.

HBPM Centre Midi-Pyrénées de Pharmacovigilance - Tou-
louse Les données de 2 enquetes nationales de pharmacovigi-
lance, réalisées en 1999 et 2001 [online]. Available from URL:
http://agmed.sante.gouv.fr/htm/10/hpbm/hbpmtoul.pdf  [Ac-
cessed 2007 Mar 27]

French Health Products Safety Agency. Information to
prescribers about low-molecular-weight heparin [online].
Available from URL: http://www.agmed.sante.gouv.fr [Ac-
cessed 2006 Dec 20]

Maguire P, Selby P. Assessing the quality of life in cancer
patients. Br J Cancer 1989; 60: 437-40

. Yusuf S, Zhao F, Mehta SR, et al. Effects of clopidogrel in

addition to aspirin in patients with acute coronary syndromes
without ST-segment elevation. N Engl J Med 2001; 345:
494-50

. Gerlach AT, Pickworth KK, Seth SK, et al. Enoxaparin and

bleeding complications in patients with and without renal
insufficiency. Pharmacotherapy 2000; 20: 771-5

Spyropoulos AC, Hurley JS, Ciesla GN, et al. Management of
acute proximal deep vein thrombosis: pharmacoeconomic
evaluation of outpatient treatment with enoxaparin vs inpatient
treatment with unfractionated heparin. Chest 2002; 122:
108-14

. Belmin J, Medjahed S, Trivalle C, et al. Heparin use in geriatrics

and risk profiles of treated patients: a surbey in France. Groupe

© 2007 Adis Data Information BV. All rights reserved.

de Recherche sur I'Héparine en Gériatrie (GREHG). Presse
Med 2001; 30:101-6

18. Boneu B. Low molecular weight heparins: are they superior to
unfractionated heparins to prevent and to treat deep vein
thrombosis? Thromb Res 2000; 100 (2): V113-20

19. Fagot JP, Flahault A, Fodil M, et al. Prophylactic prescription of
low-molecular-weight heparin in the non-surgical setting: im-
pact of recommendations. Presse Med 2001; 30: 203-8

20. Thorevska N, Amoateng-Adjepong Y, Sabahi R, et al. An-
ticoagulation in hospitalized patients with renal insufficiency:
a comparison of bleeding rates with unfractionated heparin vs
enoxaparin. Chest 2004; 125: 856-63

21. SYNERGY Trial Investigators. Enoxaparin vs unfractionated
heparin in high-risk patients with non-ST-segment elevation
acute coronary syndromes managed with an intended early
invasive strategy: primary results of the SYNERGY random-
ized trial. JAMA 2004; 292: 45-54

Correspondence: Dr Maryse Lapeyre-Mestre, Unit of
Pharmacoepidemiology, Faculté de Médecine, 37 Allées
Jules Guesde, Toulouse, EA3696, 31000, France.

E-mail: lapeyre@cict.fr

Drug Safety 2007; 30 (5)



	Abstract 409
	1. Background 410
	2. Methods 410
	2.1 Medical Wards 411
	2.2 Available Low-Molecular Weight Heparins (LMWH) 411
	2.3 Outcomes 411
	2.4 Statistical Analysis 411

	3. Results 411
	3.1 LMWH Use, Indications and Adherence to Guidelines 413
	3.2 Co-Prescribed Drugs 414
	3.3 Adverse Drug Reactions (ADR) 414

	4. Discussion 414
	5. Conclusion 416
	Acknowledgements 416
	References 416
	Correspondence 417
	Email 417

