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A COMPARISON OF ENOXAPARIN WITH PLACEBO FOR THE PREVENTION OF 
VENOUS THROMBOEMBOLISM IN ACUTELY ILL MEDICAL PATIENTS
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BSTRACT

 

Background

 

The efficacy and safety of thrombo-
prophylaxis in patients with acute medical illnesses
who may be at risk for venous thromboembolism
have not been determined in adequately designed
trials.

 

Methods

 

In a double-blind study, we randomly as-
signed 1102 hospitalized patients older than 40 years
to receive 40 mg of enoxaparin, 20 mg of enoxaparin,
or placebo subcutaneously once daily for 6 to 14 days.
Most patients were not in an intensive care unit. The
primary outcome was venous thromboembolism be-
tween days 1 and 14, defined as deep-vein thrombo-
sis detected by bilateral venography (or duplex ultra-
sonography) between days 6 and 14 (or earlier if
clinically indicated) or documented pulmonary em-
bolism. The duration of follow-up was three months.

 

Results

 

The primary outcome could be assessed
in 866 patients. The incidence of venous thrombo-
embolism was significantly lower in the group that
received 40 mg of enoxaparin (5.5 percent [16 of 291
patients]) than in the group that received placebo
(14.9 percent [43 of 288 patients]) (relative risk, 0.37;
97.6 percent confidence interval, 0.22 to 0.63; P<
0.001). The benefit observed with 40 mg of enox-
aparin was maintained at three months. There was
no significant difference in the incidence of venous
thromboembolism between the group that received
20 mg of enoxaparin (15.0 percent [43 of 287 pa-
tients]) and the placebo group. The incidence of ad-
verse effects did not differ significantly between the
placebo group and either enoxaparin group. By day
110, 50 patients in the placebo group had died (13.9
percent), 51 in the 20-mg group had died (14.7 per-
cent), and 41 in the 40-mg group had died (11.4 per-
cent); the differences were not significant.

 

Conclusions

 

Prophylactic treatment with 40 mg
per day of enoxaparin subcutaneously safely reduc-
es the risk of venous thromboembolism in patients
with acute medical illnesses. (N Engl J Med 1999;341:
793-800.)
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ENOUS thromboembolism is commonly
found at autopsy in patients who received
medical treatment and died in the hospi-
tal.

 

1,2

 

 Although the frequency of venous
thromboembolism in these patients has not been es-
tablished, it has been reported to be at least as high
as in patients who undergo surgery and who are at
moderate risk for thromboembolism.

 

3,4

V

 

There are extensive data to support both the clini-
cal benefit and the cost effectiveness of routine throm-
boprophylaxis in surgical patients,

 

3-9

 

 but the use of
this approach in general medical patients remains
controversial. For certain groups of patients — such
as those who have had a paralytic stroke or myocar-
dial infarction, in whom the incidence of venous
thromboembolism ranges from 30 to 75 percent —
the prophylactic use of heparin is recommended.

 

3,4,10

 

For other hospitalized medical patients, the situation
is less clear because of the heterogeneity of design
among available trials, the different methods used to
diagnose deep-vein thrombosis, and importantly, the
heterogeneity of patient populations.

 

3

 

 In addition,
the risk of venous thromboembolism may vary ac-
cording to the presence of intrinsic risk factors

 

11-13

 

 and
thus may also account for the conflicting results.

 

14-24

 

Because the frequency of venous thromboembo-
lism is not known and evidence of the efficacy of
routine prophylaxis in hospitalized medical patients
is lacking, we carried out a double-blind, placebo-
controlled, randomized study of such patients with
two objectives: to determine the frequency of deep-
vein thrombosis and pulmonary embolism and to
determine the efficacy and safety of two regimens of
low-molecular-weight heparin for the prevention of
deep-vein thrombosis and pulmonary embolism.

 

METHODS

 

Patients

 

Medical patients who were older than 40 years, whose projected
stay in the hospital was at least six days, and who were not immo-
bilized for more than three days were considered for inclusion in
the study. To be eligible, patients had to have congestive heart fail-
ure (New York Heart Association class III or IV), acute respira-
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tory failure that did not require ventilatory support, or one of the
following medical conditions if it was associated with at least one
additional risk factor for venous thromboembolism: acute infection
without septic shock; acute rheumatic disorders, including acute
lumbar pain or sciatica or vertebral compression (caused by os-
teoporosis or a tumor), acute arthritis of the legs, or an acute ep-
isode of rheumatoid arthritis in the legs; or an episode of inflam-
matory bowel disease. The additional risk factors were age of more
than 75 years, cancer, previous venous thromboembolism, obesity
(body-mass index [the weight in kilograms divided by the square
of the height in meters], »30 for men and »28.6 for women),
varicose veins, hormone therapy (antiandrogen or estrogen, except
for postmenopausal hormone-replacement therapy), and chronic
heart or respiratory failure.

Women of childbearing age were excluded if they were pregnant,
breast-feeding, or not using contraception; other reasons for exclu-
sion were stroke or major surgery within the previous three months;
contraindications to the use of iodinated contrast medium; known
thrombophilia; a serum creatinine concentration of more than 1.7
mg per deciliter (150 µmol per liter); intubation; human immu-
nodeficiency virus infection; uncontrolled arterial hypertension
(systolic blood pressure of more than 200 mm Hg, diastolic blood
pressure of more than 120 mm Hg, or both), active peptic ulcer,
bacterial endocarditis, or other conditions that could increase the
risk of hemorrhage; hypersensitivity to heparin or heparin-induced
thrombocytopenia; or a platelet count of less than 100,000 per
cubic millimeter, a prolonged activated partial-thromboplastin time,
a prothrombin ratio of less than 50 percent, or an international
normalized ratio of more than 1.2. In addition, patients who re-
quired anticoagulant therapy and those who received any type of
anticoagulant therapy for more than 48 hours were excluded.

 

Study Design

 

Randomization was performed at a central location. Patients
were randomly assigned to receive 20 mg or 40 mg of enoxaparin
(Lovenox, Clexane, or Klexane, Rhône–Poulenc Rorer, Antony,
France) or placebo subcutaneously once daily, beginning within
24 hours after randomization. Treatment was scheduled to last
6 to 14 days in the hospital. Patients were then followed up in
person or by telephone between days 83 and 110. At follow-up,
patients were instructed to report any symptoms or signs of venous
thromboembolism or any other clinical event that had occurred
since the completion of treatment.

The study was conducted in accordance with the ethical princi-
ples set forth in the Declaration of Helsinki and with local regula-
tions. The protocol was approved by independent ethics commit-
tees or institutional review boards where applicable, and written
informed consent was obtained from all patients before random-
ization.

 

Medications

 

All study medications were packaged in prefilled, single-dose
syringes that contained 40 mg of enoxaparin in 0.2 ml of water
for injectable preparations (a concentration of 200 mg per milli-
liter, equivalent to 20,000 International Factor Xa Inhibitory Units
per milliliter), 20 mg of enoxaparin in 0.2 ml (100 mg per milli-
liter, equivalent to 10,000 International Factor Xa inhibitory units
per milliliter), or placebo (0.2 ml of isotonic saline).

Throughout the treatment period, intramuscular injections and
treatment with nephrotoxic substances, particularly nephrotoxic
antibiotics, were not permitted. Other treatments, elastic bandages
or support stockings, and physiotherapy were used according to
the usual practice at each center. Centers were advised to avoid
giving patients nonsteroidal antiinflammatory drugs if possible.

 

Outcome Measures

 

The primary outcome with respect to efficacy was venous
thromboembolism (defined as deep-vein thrombosis, pulmonary
embolism, or both) between days 1 and 14. The secondary out-
come with respect to efficacy was venous thromboembolism be-

tween days 1 and 110. Patients were examined for deep-vein
thrombosis by systematic ascending contrast venography of the
legs between days 6 and 14, or earlier if thrombosis was clinically
suspected. If venography was infeasible, venous ultrasonography
was performed. Possible cases of pulmonary embolism were con-
firmed by high-probability lung scanning, pulmonary angiogra-
phy,

 

25

 

 or helical computed tomography or at autopsy.
The incidence of death, major and minor hemorrhage, throm-

bocytopenia, any other adverse event, and abnormal laboratory
findings was also assessed. Hemorrhage was classified as major if
bleeding was overt and was associated with the need for transfu-
sion of two or more units of packed red cells or whole blood or
with a decrease in the hemoglobin concentration of 2.0 g per
deciliter or more from base line or if bleeding was retroperitoneal,
intracranial, or fatal. Hemorrhage was defined as minor if it was
overt but did not meet the other criteria for major hemorrhage.
The injection site was evaluated daily for local reactions (hemato-
mas larger than 5 cm in diameter). Complete blood counts were
obtained before treatment was begun and every three days there-
after. Thrombocytopenia was defined as a decrease in the platelet
count of at least 30 percent from base line or a platelet count of
less than 100,000 per cubic millimeter; thrombocytopenia was
considered severe if the platelet count was less than 50,000 per
cubic millimeter.

Outcomes were reviewed by two independent committees
whose members were unaware of the patients’ treatment assign-
ment. Two radiologists reviewed all venograms and angiograms,
and two specialists in isotopic examination reviewed the pulmo-
nary scintigrams. Any disagreements were settled by consensus.
The results of these reviews were transmitted to the critical-events
committee, which determined all clinical outcomes.

 

Statistical Analysis

 

To maintain an overall two-sided significance level of 0.05 in
the analysis of the primary outcome, the nominal significance lev-
el in one interim efficacy analysis was adjusted according to the
method of O’Brien and Fleming and in two comparisons with
placebo according to Bonferroni’s method. Assuming an inci-
dence of venous thromboembolism of 15 percent in the placebo
group and 6 percent in one of the enoxaparin groups and a global
power of 90 percent, we needed to study 284 patients in each
group (a total of 852 patients). The target number of recruited
patients was 1020, a number that would allow for failure to ob-
tain efficacy data in up to 20 percent of patients. In April 1998,
after 750 patients had been included, the steering committee in-
creased the target number to 1100 to ensure that the required
number of 852 patients could be studied.

The analysis of the primary outcome included data on all pa-
tients according to the intention to treat. The analysis of adverse
effects included data on patients who received at least one dose
of study medication. If the results of venograms or ultrasonograms
obtained between days 6 and 14 were inconclusive, they were not
analyzed.

The analysis of the primary outcome accounted for the possi-
bility that the absolute risks of venous thromboembolism in
asymptomatic patients might have differed depending on whether
patients were examined by systematic venography or ultrasonog-
raphy, because of the different sensitivities of these methods. We
assumed that the two methods would detect events with similar
relative risks between groups. Relative risks of venous thrombo-
embolism were calculated for patients examined by each method,
and the relative risks were then combined with use of the Mantel–
Haenszel chi-square test.

 

26

 

 The 97.6 percent confidence interval
of the common relative risk was calculated, with normal approx-
imation to a binomial distribution. A two-tailed P value of less than
0.02 was considered to indicate statistical significance with respect
to the primary outcome. A two-sided chi-square test or Fisher’s
exact test (where appropriate) was used for qualitative variables,
and Student’s t-test was used for quantitative variables. The time
to death was analyzed by the Kaplan–Meier method.
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The results of one interim analysis of efficacy and three interim
analyses of safety were reviewed by an independent data and safety
monitoring board. No modification of the protocol was recom-
mended by this board during the trial.

 

RESULTS

 

Study Populations

 

Between December 1996 and July 1998, 1102 pa-
tients were enrolled in 60 centers in nine countries.
By day 14, venography or ultrasonography to detect
deep-vein thrombosis had not been performed or
the results could not be evaluated in 236 patients
(Table 1). Thus, 866 patients were included in the
assessment of the primary outcome, which was eval-
uated by day 14 with venography in 718 patients and
with ultrasonography in 148. By day 110, 798 pa-
tients had been assessed for the secondary outcome
(Table 1), 60.8 percent in person and 39.2 percent
by telephone. Of the 1102 patients enrolled in the
study, 1073 received at least one dose of study drug
and were included in the analysis of safety.

 

Characteristics of the Patients

 

Base-line characteristics did not differ significantly
between the placebo group and either enoxaparin
group (Table 2). A total of 494 patients had two or
more reasons for hospitalization: 163 patients in the
group assigned to receive placebo, 159 in the group
assigned to receive 20 mg of enoxaparin, and 172 in
the group assigned to receive 40 mg of enoxaparin.
Overall, 1068 patients (96.9 percent of the study

population) had at least one risk factor for venous
thromboembolism, and the mean (±SD) number of
risk factors per patient was 2.1±1.1 in the placebo
group, 2.0±1.1 in the 20-mg group, and 2.1±1.1 in
the 40-mg group. The median duration of treat-
ment was seven days and did not differ significantly
between either enoxaparin group and the placebo
group.

 

Incidence of Venous Thromboembolism

 

The incidence of venous thromboembolism by day
14 was significantly lower in the group assigned to
40 mg of enoxaparin (5.5 percent [16 of 291 pa-
tients]) than in the placebo group (14.9 percent [43
of 288 patients]) (relative risk, 0.37; 97.6 percent con-
fidence interval, 0.22 to 0.63; P<0.001) (Tables 3 and
4). By day 14, symptomatic nonfatal pulmonary em-
boli had occurred in four patients, three in the place-
bo group and one in the 20-mg group. Of the 100
deep-vein thromboses detected by day 14 (6 of which
were symptomatic), 92 were diagnosed by venogra-
phy and 8 by ultrasonography (3 symptomatic and
5 asymptomatic). The incidence of any deep-vein
thrombosis or of proximal or distal deep-vein throm-
bosis was significantly lower among patients in the
40-mg group than among those in the placebo group.
There were no significant differences in primary out-
come between the 20-mg group and the placebo
group.

The significant reduction in the incidence of all
venous thromboembolism and proximal and distal

 

*Assessment data from days 14 and 110 were missing for 71 patients, but 3 patients without efficacy
data on day 14 presented with symptomatic venous thromboembolism during follow-up.
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(N=1102)
P

 

LACEBO

 

(N=371)

20 mg 

 

OF

 

E

 

NOXAPARIN

 

(N=364)

40 mg 

 

OF

 

E

 

NOXAPARIN

 

(N=367)

 

number (percent)

 

Analysis of primary outcome (days 1–14)
Evaluated
Not evaluated

Death
Patient’s refusal
Investigator’s decision
Venography technically unfeasible
Venogram could not be evaluated
For unknown reason, venography 

not performed

866 (78.6)
236 (21.4)
28 (2.5)
62 (5.6)
58 (5.3)
12 (1.1)
72 (6.5)
4 (0.4)

288 (77.6)
83 (22.4)
11 (3.0)
22 (5.9)
22 (5.9)
3 (0.8)

22 (5.9)
3 (0.8)

287 (78.8)
77 (21.2)
10 (2.7)
20 (5.5)
17 (4.7)
5 (1.4)

24 (6.6)
1 (0.3)

291 (79.3)
76 (20.7)
7 (1.9)

20 (5.4)
19 (5.2)
4 (1.1)

26 (7.1)
0 

Analysis of secondary outcome (days 1–110)
Evaluated
Not evaluated

Death
Lost to follow-up or unscheduled

visit before day 90

798 (72.4)
71 (6.4)
61 (5.5)
10 (0.9)

263 (70.9)
26 (7.0)
23 (6.2)
3 (0.8)

263 (72.3)
25 (6.9)
20 (5.5)
5 (1.4)

272 (74.1)
20 (5.4)
18 (4.9)
2 (0.5)

Treatment with at least one dose of 
study drug

1073 (97.4) 362 (97.6) 351 (96.4) 360 (98.1)
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deep-vein thrombosis in the 40-mg group was main-
tained during the three-month follow-up period
(Table 3). Eight additional venous thromboembolic
events occurred between days 15 and 110, of which
four were fatal pulmonary emboli: one in the place-
bo group (three weeks after the discontinuation of
treatment), one in the 20-mg group, and two in the
40-mg group (two months after discontinuation of
the study treatment).

 

Adverse Events

 

By day 110, 142 patients had died: 50 in the pla-
cebo group (13.9 percent), 51 in the 20-mg group
(14.7 percent), and 41 in the 40-mg group (11.4
percent) (Table 5). The risk of death was lower in the
40-mg group than in the placebo group, but this dif-
ference was not significant (relative risk, 0.83; 95 per-
cent confidence interval, 0.56 to 1.21; P=0.31) (Fig.
1). There was no significant difference in the risk of
death between the 20-mg group and the placebo
group (relative risk in the 20-mg group, 1.05; 95 per-
cent confidence interval, 0.71 to 1.56; P=0.80). In
addition, by day 110, eight patients who had not re-
ceived any study medication had died (three in the
placebo group and five in the 20-mg group), but

data on these patients were not included in the analy-
sis of safety.

During the treatment period, major hemorrhage
occurred in 11 patients (Table 5). One patient in the
40-mg group died, but the hemorrhage was not con-
sidered to be related to treatment (it was characterized
as massive hemoptysis due to bronchial carcinoma).
There were no instances of retroperitoneal or intra-
cranial hemorrhage during the treatment period.
During follow-up, two additional patients died as a
result of hemorrhage, one in the 20-mg group (from
massive hematemesis) eight weeks after completion
of treatment and one in the 40-mg group (from in-
tracerebral hemorrhage) three weeks after completion
of treatment.

Among the 31 cases of thrombocytopenia during
the treatment period, 14 were considered to be pos-
sibly or probably related to treatment; these 14 cases
involved 8 patients in the placebo group, 4 in the
20-mg group, and 2 in the 40-mg group. Three pa-
tients in the placebo group had severe thrombocy-
topenia (Table 5). Thrombocytopenia was associat-
ed with arterial or venous thromboembolism in five
patients (four in the placebo group and one in the
20-mg group) during the treatment period.

 

*Plus–minus values are means ±SD. Data on two patients were missing (one in the placebo group
and one in the 20-mg group). A total of 494 patients (163, 159, and 172 in the groups that received
placebo, 20 mg of enoxaparin, and 40 mg of enoxaparin, respectively) had two or more reasons for
hospitalization. NYHA denotes New York Heart Association.

†Patients who had only an acute infectious disease, acute arthritis or rheumatic disorder, or inflam-
matory bowel disease had to have at least one additional risk factor for venous thromboembolic events
to be included in the study. 

‡Obesity was defined as a body-mass index of at least 30 in men and 28.6 in women. 
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C

 

HARACTERISTIC

 

P

 

LACEBO

 

(N=371)

20 mg 

 

OF

 

E

 

NOXAPARIN

 

(N=364)

40 mg 

 

OF

 

 
E

 

NOXAPARIN

 

(N=367)

 

Age — yr 74.1±10.6 72.9±10.1 73.1±10.8
Sex — M/F 192/178 187/176 171/196
Body-mass index 25.0±6.5 25.1±6.2 24.9±5.9
Reason for hospitalization — no. (%)†

NYHA class III congestive heart failure
NYHA class IV congestive heart failure
Acute respiratory failure
Acute infectious disease
Acute rheumatic disorder
Inflammatory bowel disease

95 (25.7)
32 (8.6)

202 (54.6)
193 (52.2)
32 (8.6)
1 (0.3)

76 (20.9)
44 (12.1)

192 (52.9)
194 (53.4)
40 (11.0)
1 (0.3)

103 (28.1)
26 (7.1)

195 (53.1)
197 (53.7)
28 (7.6)
3 (0.8)

Risk factor — no. (%)
Age >75 yr
Cancer (previous or current)
History of venous thromboembolism
Obesity‡
Varicose veins
Hormone therapy 
Chronic heart failure
Chronic respiratory failure

197 (53.2)
56 (15.1)
39 (10.5)
71 (19.2)
93 (25.1)
9 (2.4)

124 (33.5)
197 (53.2)

172 (47.4)
56 (15.4)
35 (9.6)
79 (21.8)
88 (24.2)
8 (2.2)

106 (29.2)
197 (54.3)

185 (50.4)
45 (12.3)
30 (8.2)
72 (19.6)
98 (26.7)
5 (1.4)

123 (33.5)
195 (53.1)

»2 Risk factors — no. (%) 247 (66.8) 241 (66.4) 245 (66.8)
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There were no significant differences between either
enoxaparin group and the placebo group in the in-
cidence of any other adverse event during treatment
or follow-up.

 

DISCUSSION

 

In our placebo-controlled study, daily injections
of 40 mg of enoxaparin significantly reduced the in-
cidence of venous thromboembolism in acutely ill
medical patients during hospitalization without in-
creasing the risk of major hemorrhage. The 14.9
percent incidence of venous thromboembolism and
4.9 percent incidence of proximal deep-vein throm-
bosis in the placebo group during the treatment pe-
riod support the hypothesis that this population of
patients was at moderate risk for venous thrombo-
embolism, according to the Thromboembolic Risk
Factors Consensus Group classification.

 

13

 

 These val-
ues fall within the range of 9 to 26 percent reported
in smaller studies.

 

14,21,22,24

 

 The use of a placebo group
was considered to be ethically justifiable because the
incidence of venous thromboembolism among such
patients had not been established, there was no es-
tablished method of thromboprophylaxis for these
patients, and patients with a very high risk of venous
thromboembolism were excluded.

 

3,4,13

 

 Although low-
dose unfractionated heparin is widely used as pro-
phylaxis against thrombosis, it could not be consid-
ered a validated control treatment for medical patients.
Indeed, the few studies supporting its use included

 

*CI denotes confidence interval.

†In the analysis of primary outcome with respect to all venous thromboembolic events, the range
in parentheses is the 97.6 percent confidence interval (see the Methods section).

‡The Mantel–Haenszel chi-square test was used.

§Fisher’s exact test was used.

¶The chi-square test was used.
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 COMPARED WITH PLACEBO.*

OUTCOME 20 mg OF ENOXAPARIN 40 mg OF ENOXAPARIN

RELATIVE RISK

(95% CI)
P

VALUE

RELATIVE RISK

(95% CI)
P

VALUE

Primary outcome

Venous thromboembolic events†‡
Deep-vein thrombosis alone§
Proximal deep-vein thrombosis§
Distal deep-vein thrombosis§

1.02 (0.70–1.51)
1.05 (0.71–1.57)
0.93 (0.45–1.94)
1.11 (0.68–1.83)

0.90
0.81
1.00
0.68

0.37 (0.22–0.63)
0.40 (0.23–0.69)
0.35 (0.13–0.97)
0.40 (0.20–0.80)

<0.001
<0.001

0.04
0.01

Secondary outcome

Venous thromboembolic events¶
Deep-vein thrombosis alone§
Proximal deep-vein thrombosis§
Distal deep-vein thrombosis§

1.02 (0.70–1.49)
1.07 (0.73–1.58)
0.83 (0.42–1.64)
1.15 (0.71–1.88)

0.91
0.81
0.71
0.58

0.41 (0.25–0.68)
0.40 (0.23–0.69)
0.34 (0.14–0.86)
0.43 (0.22–0.84)

<0.001
<0.001

0.02
0.01

*If a patient had deep-vein thrombosis during the treatment period and
again during follow-up, the recurrence was not counted as a new event. If
the location (proximal or distal) of the recurrence differed from that of the
first event, the two events are listed separately according to location.

TABLE 3. INCIDENCE OF VENOUS THROMBOEMBOLIC EVENTS.

OUTCOME PLACEBO

20 mg OF

ENOXAPARIN

40 mg OF 
ENOXAPARIN

number (percent)

Primary outcome

No. of patients evaluated 288 287 291 
Venous thromboembolic events

Deep-vein thrombosis alone
Pulmonary embolism alone
Deep-vein thrombosis and 

pulmonary embolism
Proximal deep-vein thrombosis
Distal deep-vein thrombosis
Symptomatic deep-vein 

thrombosis
Death from pulmonary 

embolism

43 (14.9)
40 (13.9)
2 (0.7)
1 (0.3)

14 (4.9)
27 (9.4)
2 (0.7)

0 

43 (15.0)
42 (14.6)
0 
1 (0.3)

13 (4.5)
30 (10.5)
3 (1.0)

0 

16 (5.5)
16 (5.5)
0 
0 

5 (1.7)
11 (3.8)
1 (0.3)

0 

Secondary outcome

No. of patients evaluated 263 263 272 
Venous thromboembolic events

Deep-vein thrombosis alone
Pulmonary embolism alone
Deep-vein thrombosis and

pulmonary embolism
Proximal deep-vein thrombosis*
Distal deep-vein thrombosis*
Symptomatic deep-vein 

thrombosis
Death from pulmonary 

embolism

45 (17.1)
41 (15.6)
2 (0.8)
1 (0.4)

17 (6.5)
27 (10.3)
4 (1.5)

1 (0.4)

46 (17.5)
44 (16.7)
0 
1 (0.4)

14 (5.3)
31 (11.8)
6 (2.3)

1 (0.4)

19 (7.0)
17 (6.2)
0 
0 

6 (2.2)
12 (4.4)
3 (1.1)

2 (0.7)
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small numbers of patients,14,22,24 the results of two
studies that evaluated mortality among medical pa-
tients given 5000 U of unfractionated heparin twice
daily are conflicting,18,20 and the recommendations of
consensus conferences are not definitive.13,27-32

Our finding of a 63 percent decrease in the risk of
venous thromboembolism in the group given 40 mg
of enoxaparin daily is similar to the 66 to 80 percent
reduction reported in small studies of medical pa-
tients given 5000 U of unfractionated heparin twice
daily14,24 or three times daily22 or 60 mg of enox-
aparin once daily.21 It is also similar to the decrease
usually seen with heparin prophylaxis among surgical

patients.3,4 In our study, the incidence of venous
thromboembolism during treatment in the 40-mg
group was less than that reported for either treat-
ment group in a recent study that compared treatment
with 40 mg of enoxaparin once daily to 5000 U of
unfractionated heparin three times daily in patients
with severe respiratory disease or New York Heart
Association class III or IV heart failure33; in that
study, the incidence of venous thromboembolism was
8.4 percent in the enoxaparin group and 10.4 per-
cent in the unfractionated-heparin group. The dif-
ference in the rates may be explained by the fact that
the other study included patients who were sicker
than ours. We found no decrease in the incidence of
venous thromboembolism with the use of a 20-mg
dose of enoxaparin, although the efficacy of this dose
was similar to that of a twice-daily dose of 5000 U
of unfractionated heparin in another trial of medical
patients who were probably less severely ill than ours23

and is known to be effective in surgical patients at
moderate risk.34-36

In our study, the diagnosis of deep-vein thrombosis
was mainly made with use of venography, which re-
mains the reference method of screening for deep-vein
thrombosis in asymptomatic patients. Ultrasonogra-
phy has a low sensitivity in asymptomatic patients
undergoing medical treatment15,16 or orthopedic sur-
gery.37 Twenty-two percent of patients were not in-
cluded in the analysis of the primary outcome for a
variety of reasons, most related to the relative sever-
ity of the illnesses involved and the clinical difficulty
of performing venography in those patients. However,
the numbers of those patients who were not assessed
for the primary outcome were similar among the
three groups.

The clinical relevance of asymptomatic deep-vein
thrombosis, particularly distal deep-vein thrombosis,
as detected by objective tests has been questioned.
As expected, symptomatic events were rare in our
study. In addition, most patients identified as having
asymptomatic deep-vein thrombosis by day 14 re-
ceived a therapeutic dose of anticoagulant therapy.
Thus, the natural history of their disease was altered,
and the association between the decrease in the in-
cidence of asymptomatic events and clinical events
cannot be evaluated. Although three studies have as-
sessed the ability of thromboprophylaxis to reduce the
risk of death among general medical in-patients,18-20

the results are still controversial because of concern
about the methods used. Our trial, which was not
designed to investigate differences in mortality, re-
vealed a clinically relevant trend, with a 2.5 percent
absolute reduction in the overall risk of death at
three months in the group assigned to 40 mg of
enoxaparin.

We chose a duration of prophylaxis of 6 to 14 days
in order to match the usual duration of hospitalization
among medical patients. We cannot rule out the pos-

*Data on eight patients who had not received any study medication and
who had died by day 110 (three patients in the placebo group and five in
the 20-mg group) were not included in the analysis of adverse events.

†If patients had both major and minor hemorrhages, they are listed sep-
arately for these categories but only once for total hemorrhages. Data on
hemorrhage during the treatment period were missing for three patients
(one in the placebo group and two in the 40-mg group).

‡P=0.03 for the comparison with the placebo group. 

§Data on thrombocytopenia during the treatment period were missing
for four patients (one in the placebo group and three in the 40-mg group).

¶Severe thrombocytopenia was defined as a platelet count of less than
50,000 per cubic millimeter.

¿Data on death from any cause during the study period were missing for
six patients (one in the placebo group, four in the 20-mg group, and one
in the 40-mg group).

**If patients had both major and minor hemorrhages, they are listed
separately for these categories but only once for total hemorrhages. Data
on hemorrhage during the study period were missing for 18 patients (6 in
the placebo group, 8 in the 20-mg group, and 4 in the 40-mg group).

††Data on thrombocytopenia during the study period were missing for
19 patients (6 in the placebo group, 9 in the 20-mg group, and 4 in the
40-mg group).

TABLE 5. INCIDENCE OF ADVERSE EVENTS.*

ADVERSE EVENT PLACEBO

20 mg OF

ENOXAPARIN

40 mg OF

ENOXAPARIN

number (percent)

Treatment period (days 1–14)

No. of patients evaluated 362 351 360
Death from any cause 16 (4.4) 15 (4.3) 12 (3.3)
Hemorrhage†

Major
Fatal
Minor

31 (8.6)
4 (1.1)
0

27 (7.5)

41 (11.7)
1 (0.3)
0

40 (11.4)

45 (12.6)
6 (1.7)
1 (0.3)

39 (10.8)
Local reaction at injection site

(hematoma >5 cm in 
diameter)

0 4 (1.1) 5 (1.4)‡

Thrombocytopenia§
Severe thrombocytopenia¶

13 (3.6)
3 (0.8)

10 (2.8)
0

8 (2.2)
0

Study period (days 1–110)

No. of patients evaluated 362 351 360
Death from any cause¿ 50 (13.9) 51 (14.7) 41 (11.4)
Hemorrhage**

Major
Fatal
Minor

51 (14.3)
7 (2.0)
0

45 (12.6)

59 (17.2)
4 (1.2)
1 (0.3)

57 (16.6)

62 (17.4)
12 (3.4)
2 (0.6)

51 (14.4)
Thrombocytopenia††

Severe thrombocytopenia¶
17 (4.8)
3 (0.8)

11 (3.2)
0

10 (2.8)
0
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sibility that treatment was too short in the case of
some patients and that it was discontinued while they
were still at risk for venous thromboembolism. In-
deed, two fatal pulmonary emboli occurred in the
40-mg group several weeks after prophylaxis had been
discontinued. From a practical point of view, there-
fore, the decision to prolong prophylaxis should be
made on an individual basis. Future studies could ex-
amine the effects of prolonging prophylaxis in these
patients, as has been done in patients undergoing hip
surgery.38-40
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APPENDIX

The following investigators and centers participated in the trial: Steering
Committee — M.M. Samama (study chair), A.T. Cohen, J.-Y. Darmon, L.
Desjardins, A. Eldor, C. Janbon, C.-G. Olsson, A.G. Turpie, N. Weisslinger
(project director); Writing Committee — A.T. Cohen, A. Leizorovicz,
M.M. Samama, A.G. Turpie, N. Weisslinger; Data Monitoring Committee
— A. Leizorovicz (chair), H. Decousus, T. Lecompte; Critical Event
Committee — Y. Gruel (chair), C. Lamer, F. Parent; Central Reading
Committee — P. Girard (chair), M.-A. Collignon, P. Lacombe, D. Musset,
M. Wartski; Project Management — H. Nguyen (associate project direc-
tor), C. Dole, N. Esposito, L. Laperriere; Data Management and Statisti-
cal Analysis Center — Clinical Pharmacology Unit, Hôpital Neuro-Cardi-
ologique, Lyons, France: F. Boutitie (project director and statistician), V. Bost
(critical-events physician), E. Gauthier (trial coordinator), A. Chérief (sec-
retary), M. Hervé (data manager); Monitoring Coordinators — Rhône–
Poulenc Rorer (France): A. Bone, A. Dal Pra, F. Kogan, F. Le Barbenchon;
Chiltern International, London: E. Delisle, T.K. Sohal, N. Spinnewyn; In-
vestigators — Canada (246 patients, 17 centers): M. Alexander, D. Anderson,
P. Brill-Edwards, C. Demers, R. Delage, L. Desjardins, S. Desmarais, M.
Fitzgerald, R. Abboud, K. Grewal, J. Kassis, A. Kirby, S. Martel, J. Mus-
cedere (2 centers), D. Rolf, R. Anderton, A.G. Turpie, J. Weitz, P. Wells;
France (163 patients, 17 centers): J.-F. Bergmann, G. Simoneau, I. Mahé,

C. Bonnamour, P.-L. Caraman, A. Chapellier, P. Cherin, J.-D. De Korwin,
M. Morrisset, P. Dellamonica, F. Vandenbos, R. Dhote, C. Ginsburg, E.
Duhamel, M. Gayraud, C. Janbon, I. Quéré, J.-J. Leduc, P. Letellier, H.
Levesque, P. Mathern, C. Series, S. Guez, G. Thibaut, D. Wahl; Hungary
(61 patients, 2 centers): A. Sasdi, I. Vaci; Israel (28 patients, 3 centers): A.
Eldor, J. Schwartz, G. Lugassi, J. Senderowicz; Italy (36 patients, 3 centers):
W. Ageno, L. Steidel, P. Prandoni, P. Bagatella, G. Valenti; Slovakia (22 pa-
tients, 2 centers): M. Hajkova, A. Okrucka; Sweden (108 patients, 3 cen-
ters): P. Hammarlund, R. Linne, C.-G. Olsson, A. Larsson; Switzerland (41
patients, 4 centers): H. Bounameaux, M.-J. Miron, A. Gallino, G. Plebani,
D. Hayoz, T. Moccetti, B. Gorgio; United Kingdom (397 patients,
9 centers): A.T. Cohen, D.J. Quinlan (2 centers), A.J. Cowley, R. Storey,
A. Darowski, R. Edmondson, P. Kesteven, W. MacNee, M. Skwarski, J.
Turner, M. Siddiqui, J. Winter.
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