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Objective
: To compare the safety and efficacy of
'"intravenous, unfractionated heparin
;,(IJH) with once-daily, subcutan-
eous, low~molecular-weight heparin
(LMWH) in acute symptomatic pul-
inionary embolism (PE).

Design
Randomised controlled trial with 90-
day follow-up.

Setting
57 hospitals in France, Belgium, and
Switzerland.

Patients
612 patients (mean age 67 y, 45% men)
who had acute symptomatic PE docu-
mented by pulmonary angiography,
high-probability ventilation-perfusion
(VQ) scan, or indeterminate VQ scan
with deep venous thrombosis (DVT)
confirmed by venography or ultra-

Commentary
Simonneau and colleagues provide evi-
dence (a large, randomised, unblinded
clinical trial) that suggests that LMWH
(tinzaparin) is as effective and safe as UH
For the treatment of PE when the physi-
cian does not believe thrombolysis or em-
bolectomy are necessary. This report
complements a previous study that showed
that tinzaparin was at least as effective and
safe as UH for the treatment of symptom-
atic acute proximal DVT (1), It also adds
to the larger body of evidence that sug-
gests that LMWH is an effective and safe
substitute for UH in the treatment of DVT
andPE(i-3).

Why should a physician substitute
tinzaparin for UH? Hull and colleagues
showed that die rates of major bleeding
and recurrent venous thromboembolism
were lower with tinzaparin than UH (1).

sonography. Exclusion criteria included
massive PE requiring thrombolytic
therapy or embolectomy, active bleed-
ing disorders, receipt of a therapeutic
dose of anticoagulant therapy for > 24
hours before entering the study, preg-
nancy, life expectancy of < 3 months, or
hepatic or renal failure.

Intervention
Patients were allocated to LMWH
(tinzaparin, 175 international anti-fac-
tor Xa units/kg of body weight, given
subcutaneously once daily) {n - 304)
or U H (initial dose of 50 lU/kg of
body weight followed by continuous
infusion of 500 IU/kg per day, subse-
quently adjusted so that active partial
thromboplastin time was 2 to 3 times
the control value in normal persons)
(n = 308). The therapeutic use of hep-
arin for < 24 hours before randomiza-
tion was permitted. Oral anticoagulant
therapy was begun between days 1 and
3 and continued for at least 90 days.

Main outcome measures
The primary outcome was a combined
end point defined as death, symptom-
atic recurrent thromboembolism, or
major bleeding within the first 8 days
and at 90-day follow-up. The second-

These results were not reproduced in the
study by Simonneau and colleagues, per-
haps because 73% of the patients allocated
to tinzaparin had received therapeutic
doses of UH before randomisation. If
Simonneau and colleagues had also shown
reduced bleeding and recurrent throm-
boembolism with tinzaparin, the evidence
for a change in practice would be compel-
ling. However, I believe that we should
view tinzaparin as at least as effective and
safe as UH for the treatment of DVT or
submassive PE. Because so many patients
allocated to LMWH received dierapeutic
doses of UH first, others may conclude
that the effectiveness of tinzaparin com-
pared with heparin for the initial treatment
of PE remains unproved.

The efficacy and safety of outpatient
treatment with LMWH has been shown

ary outcome was change in the extent
of pulmonary vascular obstruction
from day 1 to day 8.

Main results
No difference in the combined end
point occurred between patients who
received LMWH and those who re-
ceived UH at either 8 or 90 days (at
90 days, 5.9% vs 7.1%, [P = 0.54; CI
for the 1,2% absolute risk reduction
-2 .8% to 5.3%}*)- No differences
existed in the individual components
of death (3.9% vs 4.5%), recurrent
thromboembolism (1.6% vs 1.9%), or
major bleeding (2.0% vs 2.6%), or in
the clearing of perfusion lung scans.

Conclusion
Unfractionated heparin and low-mo-
lecular-weight heparin were equally safe
and efficacious in the treatment of acute
symptomatic pulmonary embolism.
Source of funding: Leo Pharmaceuticals,
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Trivaux, 92141 Clamart, France. FAX 33-
153-912399.

'"Numbers calculated from data in article.

for selected patients with proximal DVT
(2). Outpatient treatment may be effica-
cious, safe, and less expensive for selected
patients with less severe pulmonary em-
boli, but more evidence is needed before
this becomes accepted practice.

For the present, I believe that tinzaparin
is an acceptable substitute for UH in the
management of patients with proximal
DVT or submassive PE.

Greg Elliott, MD
LDS Hospital and University of Utah

School of Medicine
Salt Lake City, Utah, USA
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