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Fondaparinux Bests Enoxaparin Overall in ACS
B Y  B R U C E  J A N C I N

Denver Bureau

S T O C K H O L M —  The antithrombotic
agent fondaparinux provided similar short-
term efficacy compared with enoxaparin,
but dramatically greater safety and supe-
rior long-term outcomes in the largest-
ever clinical trial involving patients with
acute coronary syndrome.

Key findings in the Organization to As-
sess Strategies for Ischemic Syndromes
(OASIS-5) trial were that fondaparinux
(Arixtra) was associated with a 47% re-
duction in major bleeding compared with
enoxaparin (Lovenox), and this led to re-
duced overall mortality in the fonda-
parinux group at 6 months, Salim Yusuf,
M.B., said at the annual congress of the
European Society of Cardiology.

OASIS-5 was a double-blind, random-
ized trial involving more than 20,000 pa-
tients with unstable angina/non–ST-seg-
ment elevation MI. They received
subcutaneous injections of 2.5 mg of fon-
daparinux once daily for up to 8 days, or
enoxaparin at 1 mg/kg twice daily.

The primary effi-
cacy end point in
OASIS-5 was the
rate of the com-
posite of death, MI,
and refractory is-
chemia by day 9. It
was similar in the
two groups at
roughly 5.8%.

The primary
safety end point was the rate of major
bleeding. Key secondary end points in-
cluded the rates of death, MI, and stroke
at 1 and 6 months; these results signifi-
cantly favored fondaparinux, as did the
safety outcomes. (See box.)

More than 6,000 study participants un-
derwent percutaneous coronary interven-
tion (PCI); their 30-day combined rate of
death, MI, and major bleeding was 10.1%
with enoxaparin, compared with 8.1%
with fondaparinux, a highly significant
(20%) difference. Among 1,732 patients

who underwent PCI within the first 24
hours, the major bleeding rate was 4.7%
with enoxaparin and 39% lower with fon-
daparinux. In fact, there was no patient
subgroup in OASIS-5 who did better with
enoxaparin.

The clinical implications of OASIS-5 are
that for every 1,000 patients with acute
coronary syndrome (ACS) treated with
fondaparinux instead of enoxaparin, there
will be 10 fewer cases of death or MI, 4
fewer strokes, and 25 fewer major bleeds,
according to Dr. Yusuf, professor of med-
icine and director of the Population
Health Research Institute at McMaster
University, Hamilton, Ont.

“The OASIS-5 trial clearly demonstrates
that fondaparinux is the preferred antico-
agulant for treatment of ACS,” said Dr.
Yusuf, principal investigator in the trial.

Fondaparinux is the first selective in-
hibitor of factor Xa. It is already approved
worldwide for prevention of venous
thromboembolic events in patients un-
dergoing orthopedic or abdominal
surgery, as well as for treatment of acute
pulmonary embolism and deep vein

thrombosis. In
North America, it
is priced lower than
enoxaparin, further
increasing its at-
tractiveness as a
therapeutic alterna-
tive to low-molecu-
lar-weight heparin,
which has been
shown superior to

unfractionated heparin in the treatment of
ACS, the physician said.

A spokesman for GlaxoSmithKline,
cosponsor of OASIS-5 together with
Sanofi-Synthelabo and Organon, said the
company plans to apply to the Food and
Drug Administration and European au-
thorities for an indication for use of fon-
daparinux in ACS.

Discussant Robert M. Califf, M.D., said
the OASIS-5 investigators had identified an
excellent regimen for anticoagulation in
ACS. “With all the previous antithrom-

botics I’ve worked with, as the dose goes
up you get more bleeding but fewer is-
chemic events. That’s the classic tradeoff.
Apparently with fondaparinux it’s a dif-
ferent story. There’s a dose-related in-
crease in bleeding but no dose-related re-
duction in ischemic events. That means we
have the delightful situation—if it holds
up—that the lowest effective dose is also
the most effective dose,” noted Dr. Califf,
professor of medicine and vice-chancellor
for clinical research at Duke University,
Durham, N.C.

He added that he strongly suspects there
was a dosing problem with enoxaparin,
particularly in older patients who tend to
have mildly reduced renal function. He
pointed to the finding that the 30-day
combined rate of death, MI, refractory is-
chemia, and major bleeding was virtually
identical in the two study groups in pa-
tients younger than 65 years, whereas in
patients above that cutoff, the rate was
23% lower with fondaparinux. 

Yet in fairness to the OASIS investiga-
tors, they used enoxaparin exactly as rec-
ommended in the product labeling, which
calls for a dose adjustment only in patients
with a creatinine clearance below 30
mL/min.

“Really, the burden is on the manufac-
turer now to clarify whether in patients with
a creatinine clearance above 30 but below
60 mL/min there’s a problem that needs to

be addressed,” the cardiologist said.
Lars Wallentin, M.D., a pioneer in the

development of low-molecular-weight he-
parin for use in ACS, told this newspaper
he found OASIS-5 persuasive, and that—
on the basis of the findings of equivalent
efficacy but enhanced safety—he was
strongly considering switching from
enoxaparin to fondaparinux.

“Less bleeding is very important to pa-
tients. A large hematoma that we’d tradi-
tionally classify as a ‘moderate’ bleed of-
ten seems catastrophic from the patient’s
perspective,” added Dr. Wallentin, pro-
fessor of cardiology at Uppsala (Sweden)
University Hospital.

Freek Verheugt, M.D., told this news-
paper OASIS-5’s impact will vary locally
depending on the price of fondaparinux.
“In Holland, where fondaparinux was de-
veloped, it’s so expensive the orthopedic
surgeons don’t use it at all,” said Dr. Ver-
heugt, professor and chairman of cardiol-
ogy at University Medical Center, Nij-
megen (Netherlands).

For him, the most important thing about
OASIS-5 is that it showed that factor Xa in-
hibition is very safe, a finding he considers
extremely reassuring. There are half a
dozen or more selective oral Xa inhibitors
in the developmental pipeline. They will be
far cheaper than injectable anticoagulants,
and it will be possible to use them for
months rather than days. ■

ACE Inhibitor Blocks Left Ventricular Remodeling in Elderly
B Y  M I T C H E L  L . Z O L E R

Philadelphia Bureau

S T O C K H O L M —  Treatment with the
ACE inhibitor perindopril cut the inci-
dence of left ventricular remodeling in el-
derly patients after myocardial infarction
in a study with more than 1,200 patients.

As a result, treatment with the study
drug, perindopril at a dosage of 8 mg/day,
“may be suggested as standard treatment
in this clinical setting,” Roberto Ferrari,
M.D., said at the annual congress of the
European Society of Cardiology.

On the basis of these results and the
findings of seven previous studies, “we
now have convincing evidence that all
patients with coronary artery disease
should get treated with an ACE inhibitor,”
commented Nicolas Danchin, M.D., a
professor of medicine at the European

Hospital Georges Pompidou in Paris.
The latest trial, the Perindopril Remod-

eling in Elderly with Acute Myocardial In-
farction (PREAMI) study, tested the effi-
cacy of ACE inhibitor therapy in a very
specific population: patients aged 65 or
older with preserved left ventricular func-
tion following an MI.

The study enrolled 1,252 patients at 109
centers in five European countries. All pa-
tients had to have a left ventricular ejection
fraction of at least 40%; the average ejec-
tion fraction was 59%, and their average
age was 72 years. About 80% of patients
had New York Heart Association class I
heart failure. Patients were enrolled 7-20
days (a mean of 11 days) after their MI. Pa-
tients who had already begun treatment
with an ACE inhibitor were withdrawn
from the drug for at least 24 hours before
entering the study. Almost three-quarters

of the patients were on a β-blocker, which
they continued to take.

Patients were randomized to treatment
with either 4 mg of perindopril daily or
placebo for the first month of the study, af-
ter which the dosage was raised to 8 mg
daily. Patients were followed for 12 months.

The primary end point was the com-
bined incidence of death, hospitalization
for heart failure, or left ventricular re-
modeling. Remodeling was defined as at
least an 8% rise in left ventricular and di-
astolic volume. Echocardiographs suitable
for assessing remodeling were available a
year after treatment started for 455 pa-
tients on perindopril and 441 on placebo.

The incidence of the primary end point
was cut by 38% in patients treated with
perindopril, compared with those on
placebo, a statistically significant differ-
ence, reported Dr. Ferrari, head of cardi-

ology at the University of Ferrara (Italy).
But the result was driven entirely by a

46% relative drop in the rate of ventricu-
lar remodeling in the perindopril-treated
patients, compared with the controls. Re-
modeling occurred in 51% of the placebo
patients and in 28% of the test group.
There was no difference between the two
groups in the mortality rate. And although
perindopril was linked with a 27% cut in
the rate of hospitalization for heart failure,
this difference was not significant. 

The drug was well tolerated. Its activity
in reducing remodeling is probably a class
effect of all ACE inhibitors, Dr. Ferrari said.

The study was sponsored by Servier,
which markets perindopril (Coversyl) in
Europe and elsewhere. In the United
States, perindopril is marketed as Aceon by
a partnership of Solvay Pharmaceuticals
Inc. and CV Therapeutics Inc. ■

Selected OASIS-5 End Points 
Significantly Favor Fondaparinux

Relative 
Enoxaparin Fondaparinux Risk Reduction

Mortality at day 30 3.5% 2.9% 17%
Stroke rate at 

6 months 1.6% 1.3% 19%
Mortality at 6 months 6.3% 5.6% 11%
Combined rate of 

death/MI/stroke 
at 6 months 12.3% 11.1% 10%

Source: Dr. Yusuf

‘The OASIS-5 trial
clearly
demonstrates that
fondaparinux is
the preferred
anticoagulant for
treatment of ACS.’

DR. YUSUF

Used Mac Distiller 4.0.x Job Options
This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.
You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.

GENERAL ----------------------------------------
File Options:
     Compatibility: PDF 1.2
     Optimize For Fast Web View: Yes
     Embed Thumbnails: No
     Auto-Rotate Pages: Individually
     Distill From Page: 1
     Distill To Page: All Pages
     Binding: Left
     Resolution: [ 600 600 ] dpi
     Paper Size: [ 855 1107 ] Point

COMPRESSION ----------------------------------------
Color Images:
     Downsampling: Yes
     Downsample Type: Average Downsampling
     Downsample Resolution: 150 dpi
     Downsampling For Images Above: 225 dpi
     Compression: Yes
     Automatic Selection of Compression Type: Yes
     JPEG Quality: Low
     Bits Per Pixel: As Original Bit
Grayscale Images:
     Downsampling: Yes
     Downsample Type: Average Downsampling
     Downsample Resolution: 150 dpi
     Downsampling For Images Above: 225 dpi
     Compression: Yes
     Automatic Selection of Compression Type: Yes
     JPEG Quality: << /Blend 1 /Colors 1 /Resync 11 /Columns 164 /HSamples [ 2 1 1 2 ] /Rows 216 /QFactor 1.2 /ColorTransform 1 /VSamples [ 2 1 1 2 ] >>
     Bits Per Pixel: As Original Bit
Monochrome Images:
     Downsampling: Yes
     Downsample Type: Average Downsampling
     Downsample Resolution: 300 dpi
     Downsampling For Images Above: 450 dpi
     Compression: Yes
     Compression Type: CCITT
     CCITT Group: << /Columns 32 /K -1 /Rows 8 >>
     Anti-Alias To Gray: No

     Compress Text and Line Art: Yes

FONTS ----------------------------------------
     Embed All Fonts: Yes
     Subset Embedded Fonts: Yes
     Subset When Percent Of Characters Used is Less: 100 %
     When Embedding Fails: Warn and Continue
Embedding:
     Always Embed: [ ]
     Never Embed: [ /Symbol /Courier /Courier-BoldOblique /ZapfDingbats /Helvetica-BoldOblique /Helvetica-Bold /Times-Bold /Courier-Bold /Helvetica /Times-BoldItalic /Times-Roman /Times-Italic /Helvetica-Oblique /Courier-Oblique ]

COLOR ----------------------------------------
Color Management Policies:
     Color Conversion Strategy: Convert All Colors to sRGB
     Intent: Default
Working Spaces:
     Grayscale ICC Profile: Adobe Gray - 20% Dot Gain
     RGB ICC Profile: sRGB IEC61966-2.1
     CMYK ICC Profile: U.S. Web Coated (SWOP) v2
Device-Dependent Data:
     Preserve Overprint Settings: No
     Preserve Under Color Removal and Black Generation: No
     Transfer Functions: Preserve
     Preserve Halftone Information: Yes

ADVANCED ----------------------------------------
Options:
     Use Prologue.ps and Epilogue.ps: Yes
     Allow PostScript File To Override Job Options: Yes
     Preserve Level 2 copypage Semantics: Yes
     Save Portable Job Ticket Inside PDF File: No
     Illustrator Overprint Mode: Yes
     Convert Gradients To Smooth Shades: Yes
     ASCII Format: No
Document Structuring Conventions (DSC):
     Process DSC Comments: Yes
     Log DSC Warnings: No
     Resize Page and Center Artwork for EPS Files: Yes
     Preserve EPS Information From DSC: No
     Preserve OPI Comments: No
     Preserve Document Information From DSC: No

OTHERS ----------------------------------------
     Distiller Core Version: 4050
     Use ZIP Compression: Yes
     Deactivate Optimization: No
     Image Memory: 524288 Byte
     Anti-Alias Color Images: No
     Anti-Alias Grayscale Images: No
     Convert Images (< 257 Colors) To Indexed Color Space: Yes
     sRGB ICC Profile: sRGB IEC61966-2.1

END OF REPORT ----------------------------------------

IMPRESSED GmbH
Bahrenfelder Chaussee 49
22761 Hamburg, Germany
Tel. +49 40 897189-0
Fax +49 40 897189-71
Email: info@impressed.de
Web: www.impressed.de

Adobe Acrobat Distiller 4.0.x Job Option File
<<
     /ColorSettingsFile ()
     /LockDistillerParams false
     /DetectBlends true
     /ParseDSCComments true
     /DoThumbnails false
     /AntiAliasMonoImages false
     /MonoImageDownsampleType /Average
     /MaxSubsetPct 100
     /MonoImageFilter /CCITTFaxEncode
     /GrayImageDownsampleType /Average
     /GrayImageFilter /DCTEncode
     /ColorImageDownsampleThreshold 1.5
     /ColorConversionStrategy /sRGB
     /CalGrayProfile (Adobe Gray - 20% Dot Gain)
     /NeverEmbed [ /Symbol /Courier /Courier-BoldOblique /ZapfDingbats /Helvetica-BoldOblique /Helvetica-Bold /Times-Bold /Courier-Bold /Helvetica /Times-BoldItalic /Times-Roman /Times-Italic /Helvetica-Oblique /Courier-Oblique ]
     /ColorImageResolution 150
     /UsePrologue true
     /ColorImageDepth -1
     /sRGBProfile (sRGB IEC61966-2.1)
     /PreserveOverprintSettings false
     /CompatibilityLevel 1.2
     /UCRandBGInfo /Remove
     /EmitDSCWarnings false
     /CreateJobTicket false
     /DownsampleMonoImages true
     /DownsampleColorImages true
     /MonoImageDict << /Columns 32 /K -1 /Rows 8 >>
     /ColorImageDownsampleType /Average
     /GrayImageDict << /VSamples [ 2 1 1 2 ] /Blend 1 /HSamples [ 2 1 1 2 ] /QFactor 0.9 >>
     /CalCMYKProfile (U.S. Web Coated (SWOP) v2)
     /MonoImageDepth -1
     /PreserveEPSInfo false
     /AutoFilterGrayImages true
     /GrayACSImageDict << /Blend 1 /Colors 1 /Resync 11 /Columns 164 /HSamples [ 2 1 1 2 ] /Rows 216 /QFactor 1.2 /ColorTransform 1 /VSamples [ 2 1 1 2 ] >>
     /SubsetFonts true
     /ColorImageFilter /DCTEncode
     /AutoRotatePages /PageByPage
     /ASCII85EncodePages false
     /PreserveCopyPage true
     /EncodeMonoImages true
     /PreserveOPIComments false
     /ColorImageDict << /VSamples [ 2 1 1 2 ] /Blend 1 /HSamples [ 2 1 1 2 ] /QFactor 0.9 >>
     /AntiAliasGrayImages false
     /GrayImageDepth -1
     /CannotEmbedFontPolicy /Warning
     /EndPage -1
     /TransferFunctionInfo /Preserve
     /CalRGBProfile (sRGB IEC61966-2.1)
     /EncodeColorImages true
     /EncodeGrayImages true
     /ColorACSImageDict << /Blend 1 /QFactor 1.2 /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] >>
     /Optimize true
     /ParseDSCCommentsForDocInfo false
     /GrayImageDownsampleThreshold 1.5
     /MonoImageDownsampleThreshold 1.5
     /AutoPositionEPSFiles true
     /MonoImageResolution 300
     /GrayImageResolution 150
     /AutoFilterColorImages true
     /AlwaysEmbed [ ]
     /ImageMemory 524288
     /OPM 1
     /DefaultRenderingIntent /Default
     /EmbedAllFonts true
     /StartPage 1
     /DownsampleGrayImages true
     /AntiAliasColorImages false
     /ConvertImagesToIndexed true
     /PreserveHalftoneInfo true
     /CompressPages true
     /Binding /Left
>> setdistillerparams
<<
     /PageSize [ 576.0 792.0 ]
     /HWResolution [ 600 600 ]
>> setpagedevice


