
Extending enoxaparin 1 month after hospital discharge reduced
thromboembolism after elective hip surgery

Bypass surgery and angioplasty led to similar 5-year mortality rates in
multivessel coronary artery disease

Bergqvist D, Benoni G, Bjorgell O,
et al. Low-molecular-weight hep-
arin (enoxaparin) as prophylaxis
against venous thromboembolism
after total hip replacement. N Engl
J Med. 1996 Sep 5;335:696-700.

Objective
To compare the effectiveness of 1
month of anticoagulant therapy with
enoxaparin with enoxaparin given
only during hospitaiization in patients
having elective total hip replacement.

Design
Randomized, double-blind, placebo-
controlled trial with maximum 2 3-day
follow-up after discharge from the
hospital.

Setting
Hospital in Sweden.

Patients
262 patients who were aged > 39 years
(median age 70 y, 57% women) and
weighed > 60 kg having elective hip
arthroplasty. Exclusion criteria were
renal insufficiency-, hypersensitivity to
contrast medium, heparin, or low-
molecular-weight heparin (LMWH);
risk for hemorrhage; endocarditis; se-
vere liver disease; untreated hyperten-
Commentary ,
The study by Bergqvist and colleagues is
the latest in a number of recent randomized
trials (1-3) that assess die risk for dirom-
boembolism after hospital discharge and the
efficacy of continued prophylaxis with
LJVTWH. Like the previous trials, this study
confirmed bod's the substantial incidence of
thrombosis in patients with arthroplasty de-
spite receiving prophylaxis with LMWH
until hospital discharge and the reduction in
venous thrombosis overall with prolonged
prophylaxis. Unlike the recent study by
Planes and colleagues (I), however, this study
showed a substantial reduction in the inci-
dence of proximal DVT. This difference in
results may be because of differences in study
design. For instance, Planes and colleagues
only randomized patients with normal
venography at discharge, and the study had

sion- venous thromboembolism in the enoxaparin (compared with placebo; xhe Bypass Angioplasty Revascu-
past' 3 months; receipt of heparin, for 1 month to prevent 1 additiom;]arizarion Investigation (BARI) Inves-

patient from developing DVT or put tigators. Comparison of coronary
monary embolism, 95% CI 3 to It bypass surgery with angioplasty in
the relative risk reduction (RRR) wai patients with multivessel disease.
54%, CI 28% to 71%.}* 8 patientN Engl J Med. 1996 Jul 25;335:
(7%) receiving enoxaparin develope<2l7-25.
proximal DVT compared with 28 pa- .
tients (24%) receiving placebo (?
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LMWH, oral anticoagulants, or non
steroidal anti-inflammatory drugs
within 5 days of surgery; ipsiSateral hip
surgery in the past 6 months; or preg-
nancy or lactation. 89% of patients
were included in the analysis.

assigned to continue receiving
enoxaparin, 40 mg/d, and 131 were
assigned to placebo. Outpatient pro-
phylaxis was scheduled to last 21 days
or until the time of phlebography.

Main outcome measures
Deep venous thrombosis (DVT), dis-
tal and proximal thrombosis, pulmo-
nary embolism, hemorrhage, and
death.

Intervention 0.001) {ARR 17%; RNT 6, CI 4pbfe c t i v e .
While in the hospital, patients re- 12- RRR 72% CI 42% to 86%}ftTb compare the effectiveness oi coro-
ceived enoxaparin, 40 mg injected Hematomas occurred at the inject ict^ a r t e i 7 byPass S ^ n g (CABG)
subcutaneously once daily. At the end s i t e i n 6 p a t i e n t s i n t h e enoxaparf^ percutaneous translummal coro-
of hospitaiization, i 31 patients were g r o u p a n d m { p a t i ent in the placeg™^ angioplasty (PTCA) m patients

group. No patients in either treatme|fith ™!T^ c o r o n a r y a r t e r ^ d i s-
group died or had major complic|fase (<-jAiJ)-
dons- fDesign
Conclusion JlRandomized controlled trial with a
One month of enoxaparin, comparfmean foUow-up of 5.4 years,
with enoxaparin alone during n0SPf jjgfljnn
taxation, led to fewer venous throffu u s _ a n d 2 C a n a d i a n centers_
boembolic complications in paueii||
having elective hip replacement. ; IPaiientS
Sources of funding: Swedish Medical ResemM^29 patients (mean age 62 y, 73%
Council; Swedish Heart and Lung Foimigram) with angiographically docu-
tion; Rhme-Poulem Rarer. ;j|rriented multivessel CAD and clini-
For ankle reprint: Dr. D. Bergqvist, /ideally severe angina or objective evi~
demk Hospital, Department 0/ 5«irg^U^|ence of ischemia that required revas-
5-75/ 85 Uppsala, Sweden. FAX ^ - | ^ r i z a t i o n w h o w e r e s u i t able candi-

ipates for CABG or PTCA. Vital

Main results
21 patients (18%) receiving enox-
aparin developed DVT or pulmo-
nary embolism compared with 45 pa-
tients (39%) receiving placebo (P <
0.001). {This absolute risk reduction
(ARR) of 21% means that 5 patients
would need to be treated (NNT) with

*Numbcrs calculated from data in article.VfStatUS was ascertained for 1792 pa-
Abstract and Commentary also pviblishedisaeE1tS (98 /o).
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longer period of in-hospital prophylaxis iry has ramifications because of the currei v"IVIT)ent3ry

(13 to 15 d).
The findings by Bergqvist and col-

leagues raise several clinical issues: Are
thrombi found after hospital discharge
clinically significant? Does the high inci-
dence of thrombosis despite 4 weeks of
prophylaxis suggest that even longer pe-
riods of prophylaxis are required? Al-
though this study showed a reduction in
the incidence of proximal thrombosis, the
placebo group had a higher incidence of
proximal DVT' (24%) than did the pla-
cebo group in the study by Planes and
colleagues (8%). However, the treatment
groups had similar rates. Does this reflect
efficacy of prophylaxis after hospital dis-
charge or failure of the shorter period of
hospital prophylaxis? The latter possibil-

trend toward shorter hospital stays. ||iThe Bypass Angioplasty Revascularization
Until these issues are addressed, die <||Ihvestigation (BARI) brings die number of

timal duration and method of prophylsfereported randomized trials comparing
for patients with arthroplasty after surgfgPTCA with CABG for the treatment of
remains to be determined. However, wh||CAD to 9 (1). It is the largest study to date
combined with those of previous studi||ivd the only multicenter, North American
the results of this trial support a poten||MaL The authors conclude that PTCA is an
benefit for prophylaxis after hospital. Acceptable alternative to CABG for the treat-
charge, especially when patients are ;||gnerit of all patients with CAD except those
charged shortly after surgery, ^t*ift diabetes. Although this result is similar

Richard M. Jay>WlB*fy<t reported in the other studies, it does
Sunnybrook Health Science Cf|i|^;;mean that there was no difference, as

Toronto, Ontario, C!ff»t||noted in an accompanying editorial (2).
References vfi^ABGwas associated with a survival advan-
1. Planes A, Vbchelle N, Darmon J, ?fjta|eof2.9% at S years, largely because of its

Lancet. l996;348:224-8. : :pMefit m patients with diabetes. However,
1 ̂ P™iaps because of the lower-than-expected

,Borr isLC.ThrombH a ei i f | | |g ;^ s . tHe S tudywasui^erpowered
^ , , (w •:IgfK!*?^. statistically significant differences.

Intervention
914 patients were assigned to CABG,
and 915 were assigned to PTCA.

Main outcome measures
All-cause mortality, cumulative sur-
vival, Q-wave myocardial infarction
(MI), survival free of Q~wave MI, and
subsequent revascularization.

Main results
1796 patients (98%) had the assigned
treatment. In-hospital death (1.3% vs
1.1%, (P = 0.67}*) and in-hospital
stroke (0.8% vs 0.2%, {P = 0.09}*)
were similar between the CABG and
PTCA groups. Patients assigned to
CABG were more likely to have an
in-hospital Q-wave MI than patients
assigned to PTCA (4.6% vs 2.1%, P
< 0.01). No difference existed between
the CABG and PTCA groups in the
5-year mortality rate (12.1% vs
14.3%, P = 0.19), the 5-year cumula-
tive survival rate (89.3% vs 86.3%, CI
for the 3% absolute difference-0.2%
to 6.0%, P=0.19), the rate of survival
free of Q-wave MI (80.4% vs 78.7%,
CI for the 1.6% absolute difference
-2.2% to 5.4%, P = 0.84), or the cu-
mulative rate of Q-wave MI (11.7%
vs 10.9%, ? = 0.45). At 5 years, 8% of
the patients assigned to CABG had

subsequent revascularization com-
pared with 54% of those assigned to
PTCA(P< 0.001). Patients treated for
diabetes who were assigned to CABG
had a greater 5-year survival rate than
those who were assigned to PTCA
(80.6% vs 65.5%, CI for the 15.1%
absolute difference 1.4% to 28.9%,
P = 0.003).

Conclusions
Mortality rates were similar among
patients with multivessel coronary ar-
tery disease who were assigned either
to CABG or to an initial strategy of
PTCA. Patients treated with PTCA,
however, were more likely to receive
subsequent CABG. CABG improved
survival in patients with diabetes.
Source of funding: National Heart, Lung, and
Blood Institute.

For article reprint: Dr. R.L. Frye, c/o BAR!
Coordinating Center, University of Pitts-
burgh, Rm. 127, Parran Hall, 130 DeSoto
Street, Pittsburgh, PA 15261, USA. FAX
507-284-8131.

•Numbers calculated from data in article.
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Medicine

Anticipating concerns about general-
izability, the BARI investigators compared
the current practice of revascularization in
the BARI centers with a sample of U.S.
hospitals (3). The patients and the choice
of revascularization procedures were found
to be similar. The investigators estimated
that 12% of candidates for revascularization
would meet eligibility criteria for die BARI.
Unfortunately, no information was available
on whether success or complication rates
were comparable. Also relevant to the
generalizability of the study is that options
for revascularization have changed. Stems
have been shown to improve the outcomes
of percutaneous interventions, and surgeons
are becoming more aggressive with the use
of arterial conduits.

Trials comparing treatment strategies are

difficult to do, and the first-rate work of the
BARI investigators is commendable. It is
hoped that additional trials will assess the
newer options for revascularization. In the
interim, the BARI provides us with impor-
tant insights diat can guide our practice of
evidence-based medicine.

David J. Malenka, MD
Dartmouth-Hitchcock Medical Center

Lebanon, New Hampshire, USA
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