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Effects of Fondaparinux on Mortality
and Reinfarction in Patients With Acute

ST-Segment Elevation Myocardial Infarction
The OASIS-6 Randomized Trial

The OASIS-6 Trial Group*

F 55 MILLION DEATHS GLOB-
ally every year, about 30%
are from cardiovascular dis-
eases.! Of these, 40% to
50% are likely to be due to acute myo-
cardial infarction (AMI).! Antiplatelet
therapy,*® thrombolytic therapy* and an-
giotensin-converting enzyme inhibi-
tors’ improve prognosis in ST-segment
elevation AMI (STEMI). Primary per-
cutaneous coronary intervention (PCI)
offers benefits over thrombolytic
therapy, but access to this procedure is
limited.® Advances in treatments are
likely to have a greater public health and
clinical impact if they are effective, safe,
simple to administer, affordable, and ap-
plicable to a widely diverse spectrum of
economic and health care settings.
Trials of unfractionated heparin
(UFH),” direct thrombin inhibitors,?
and enoxaparin® have thus far failed to
demonstrate mortality reductions, and
bleeding is substantially increased when
these agents are used with aspirin and
thrombolytic therapy. Reviparin (a low-
molecular-weight heparin) has been re-
cently shown to reduce mortality and
reinfarction in the large CREATE
(Clinical Trial of Reviparin and Meta-
bolic Modulation in Acute Myocardial
Infarction Treatment Evaluation) trial,
but this drug is not widely available.'®
Furthermore, reviparin increases the
risk of life-threatening bleeding; how-
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Context Despite many therapeutic advances, mortality in patients with acute ST-
segment elevation myocardial infarction (STEMI) remains high. The role of additional an-
tithrombotic agents is unclear, especially among patients not receiving reperfusion therapy.

Objective To evaluate the effect of fondaparinux, a factor Xa inhibitor, when initi-
ated early and given for up to 8 days vs usual care (placebo in those in whom unfrac-
tionated heparin [UFH] is not indicated [stratum 1] or unfractionated heparin for up
to 48 hours followed by placebo for up to 8 days [stratum 21) in patients with STEMI.

Design, Setting, and Participants Randomized double-blind comparison of
fondaparinux 2.5 mg once daily or control for up to 8 days in 12092 patients with
STEMI from 447 hospitals in 41 countries (September 2003-January 2006). From day
3 through day 9, all patients received either fondaparinux or placebo according to the
original randomized assignment.

Main Outcome Measures Composite of death or reinfarction at 30 days (pri-
mary) with secondary assessments at 9 days and at final follow-up (3 or 6 months).

Results Death or reinfarction at 30 days was significantly reduced from 677 (11.2%)
of 6056 patients in the control group to 585 (9.7 %) of 6036 patients in the fondaparinux
group (hazard ratio [HR], 0.86; 95% confidence interval [CI], 0.77-0.96; P=.008); ab-
solute risk reduction, 1.5%; 95% Cl, 0.4%-2.6%). These benefits were observed at 9
days (537 [8.9%] placebo vs 444 [7.4%] fondaparinux; HR, 0.83; 95% Cl, 0.73-
0.94; P=.003, and at study end (857 [14.8%] placebo vs 756 [13.4 %] fondaparinux;
HR, 0.88; 95% Cl, 0.79-0.97; P=.008). Mortality was significantly reduced through-
out the study. There was no heterogeneity of the effects of fondaparinux in the 2 strata
by planned heparin use. However, there was no benefit in those undergoing primary
percutaneous coronary intervention. In other patients in stratum 2, fondaparinux was
superior to unfractionated heparin in preventing death or reinfarction at 30 days (HR,
0.82; 95% Cl, 0.66-1.02; P=.08) and at study end (HR, 0.77; 95% ClI, 0.64-0.93;
P=.008). Significant benefits were observed in those receiving thrombolytic therapy
(HR, 0.79; P=.003) and those not receiving any reperfusion therapy (HR, 0.80; P=.03).
There was a tendency to fewer severe bleeds (79 for placebo vs 61 for fondaparinux;
P=.13), with significantly fewer cardiac tamponade (48 vs 28; P=.02) with fondaparinux
at 9 days.

Conclusion In patients with STEMI, particularly those not undergoing primary per-
cutaneous coronary intervention, fondaparinux significantly reduces mortality and re-
infarction without increasing bleeding and strokes.

Trial Registration ClinicalTrials.gov Identifier NCTO0064428
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ever, the net clinical benefit was favor-
able. Therefore, there is a clear need for
an effective, inexpensive, and safe an-
tithrombotic agent for patients with
STEMIL.

Fondaparinux, a synthetic pentasac-
charide, is a factor Xa inhibitor that se-
lectively binds antithrombin and rap-
idly inhibits factor Xa." Fondaparinux
has been shown to be superior to enoxa-
parin in several trials of venous throm-
bolembolic prophylaxis,'? and the
OASIS-5" trial reported similar short-
term efficacy of fondaparinux com-
pared with enoxaparin in preventing is-
chemic events in patients without
STEMI, with a large reduction in bleed-
ing. This resulted in significant reduc-
tions in mortality, MI, and strokes at 3
to 6 months.

We conducted the OASIS-6 (Orga-
nization for the Assessment of Strate-
gies for Ischemic Syndromes) trial to
evaluate the impact of fondaparinux
compared with standard approaches
to antithrombotic therapy in a broad
range of patients with STEMI in pre-
venting the primary and composite
outcome of death or reinfarction at
30 days. These outcomes were also
assessed at 9 days and at study end
(minimum of 3 and maximum of 6
months). The main safety outcome
was severe bleeding and the balance of
benefits and risks was assessed using
the composite outcome of death, rein-
farction, and severe bleeding at each of
the above time points.

METHODS

OASIS-6 is a randomized, double-
blind trial of fondaparinux vs usual care
in 12 092 patients with STEMI involv-
ing 447 centers from 41 countries (Sep-
tember 2003-January 2006). The study
was coordinated by the Canadian Car-
diovascular Collaboration Project Of-
fice located at the Population Health Re-
search Institute, McMaster University
and Hamilton Health Sciences, Hamil-
ton, Ontario. The study was approved
by the respective ethics committees and
regulatory bodies.

After obtaining written informed
consent, patients presenting with
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STEMI within 24 hours of symptom on-
set were enrolled. This time window
was shortened to less than 12 hours af-
ter approximately 4300 patients had
been enrolled, based on the results
of the CREATE trial,'° and without
knowledge of any interim results from
OASIS-6. Patients with contraindica-
tions to anticoagulation, including
those at high risk of bleeding, receiv-
ing oral anticoagulants, or with creati-
nine levels greater than 265.2 mg/dL
(3.0 mmol/L), were excluded.

Randomization was stratified by in-
dication for the use of UFH based on
the investigator’s judgment. Five thou-
sand six hundred fifty-eight patients
were enrolled in stratum 1 (no indica-
tion for UFH) and 6434 patients were
enrolled in stratum 2 (indication for
UFH, eg, intended use of fibrin-
specific thrombolytic, patients not eli-
gible for fibrinolytics but eligible for an-
tithrombotics, or those scheduled for
primary PCI). Patients in stratum 1
were assigned to receive blinded
fondaparinux 2.5 mg initially subcu-
taneously once daily or matching pla-
cebo on subsequent days for up to 8
days or hospital discharge, if earlier. Pa-
tients in stratum 2 were assigned to re-
ceive either blinded fondaparinux (or
matching placebo; initial dose intrave-
nous and subsequent doses subcuta-
neously) for up to 8 days or hospital dis-
charge. Those in the control group
received UFH bolus injection of 60
1U/kg followed by an infusion of 12
1U/kg per hour for 24 to 48 hours.
Equivalent placebo bolus and injec-
tions were used in the fondaparinux
group. The maximum dose of the bo-
lus was 4000 IU and maximum initial
infusion rate of 1000 IU/h for patients
weighing more than 70 kg and ad-
justed to maintain activated partial
thromboplastin time within the thera-
peutic range of 1.5 to 2.0 times con-
trol. Higher doses could be used dur-
ing PCI (TABLE 1).

To maintain the double-blind crite-
ria, patients receiving UFH or placebo
infusion (for more than 3 hours) have
regular activated partial thromboplas-
tin time monitoring using a he-

machron device. A central computer-
ized system produced either real or
sham activated partial thromboplastin
time values, which were used to ad-
just the rate of infusion. In the stra-
tum 2 group, no heparin was used
in 101 control patients and 108
fondaparinux patients, an intrave-
nous bolus and infusion was used in
1132 and 1131 patients, intravenous
bolus was used only in 1986 and 1966,
and an infusion alone was used in 2 and
8 patients, respectively.

Stratum 2 patients scheduled for pri-
mary PCI received single-bolus injec-
tions (either fondaparinux or UFH) im-
mediately before the procedure and
were dosed according to use of preran-
domization UFH and glycoprotein I1b/
II1a inhibitor use (Table 1).

Patients were also randomly as-
signed to receive an infusion of glucose-
insulin-potassium (GIK) or no infu-
sion in a partial factorial design to
evaluate its effects in preventing death
or nonfatal cardiac arrest. This part of
the study was discontinued in Novem-
ber 2004 after the results of the
CREATE-ECLA (Estudios Cardiologi-
cas Latin America) GIK study indi-
cated that GIK was not beneficial.'* At
that time, 2747 patients had been ran-
domly assigned to receive GIK or usual
care. The results of this comparison will
be reported separately, but adjust-
ment for the GIK randomization did
not alter the main comparison of
fondaparinux reported herein.

Follow-up, Outcome
Ascertainment, and Classification

Patients were scheduled to be fol-
lowed up at hospital discharge, at 30
days, and at 3 months. In addition, the
first 6976 patients were followed up to
6 months. Vital status was ascertained
in 12 085 patients (99.9%) at hospital
discharge, 12072 (99.8%) at 30 days,
and 12052 (99.7%) at the final visit.
The primary efficacy outcome was
death or reinfarction at 30 days, with
the same outcomes assessed at 9 days
and at study end, ie, 3 or 6 months
(secondary outcomes). All deaths,
reinfarction, strokes, and severe or
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major bleeds were centrally adjudi-
cated using standardized definitions.
Deaths were classified further as car-
diovascular, cardiac, other vascular,
and non-cardiovascular.

Reinfarction was defined as fol-
lows: (1) within 24 hours of random-
ization—recurrent ischemic symp-
toms with new persistent ST elevation
greater than 1 mm in at least 2 con-
tiguous leads or new persistent ST de-
pression greater than 1 mm in at least
2 contiguous leads not due to changes
from evolution of the index MI; (2) be-
tween 24 hours and 7 days of random-
ization—ischemic symptoms greater
than 20 minutes and either creatine ki-
nase-CK (CK-MB; or total CK if CK-MB
not available) greater than twice the up-
per limit of normal or further eleva-
tions more than 50% above previous
lowest level in patients with already el-
evated enzymes or new or recurrent
STEMI or depression of more than 1
mm or new significant Q waves in at
least 2 contiguous leads, which was
separate from the baseline MI; (3) af-
ter 7 days of randomization—either
typical rise and fall of biochemical
markers of myocardial necrosis to
greater than twice the upper limit of
normal or if markers were already el-
evated, further elevation of a marker to

FONDAPARINUX IN ACUTE ST-SEGMENT ELEVATION MI

greater than 50% of the lowest recov-
ery level from the index MI with either
ischemic symptoms, development of
new pathological Q waves, or other is-
chemic changes on the electrocardio-
gram or coronary artery intervention.
After PCI, a new MI was defined by
CK-MB greater than 3 times the upper
limit of normal (and this elevation was
greater than 50% of the lowest recov-
ery level).

Two approaches to classifying bleed-
ing were used. For comparison with
the Thrombolysis in Myocardial Infarc-
tion (TIMI) trials," we subdivided all
bleeding episodes into severe (fatal hem-
orrhage, intracranial hemorrhage, car-
diac tamponade, or a clinically signifi-
cant hemorrhage with a decrease in
hemoglobin [Hb] of >5 g/dL, with each
blood transfusion unit counting for 1.0
g/dL of Hb), minor (clinically overt hem-
orrhage with decrease in Hb >3.0 to
=5.0 g/dL that did not meet criteria for
severe hemorrhage, with each blood
transfusion unit counting as the equiva-
lent of a 1 g/dL of Hb), and other. For
comparison with the OASIS-5 trial of
fondaparinux in acute coronary syn-
drome, we classified bleeding events as
major (=2 units of blood transfused, de-
crease of hemoglobin of >3 g/dL, intra-
cranial, fatal, retroperitoneal, intraocu-

lar, or needing surgical intervention)
bleeds and other minor bleeds. The bal-
ance of benefit and risk was assessed us-
ing the composite outcome of death, MI,
or severe (or major) bleeds at 9 and 30
days and at study end.

Sample Size Calculations, Interim
Monitoring, and Statistical Analysis

A sample size of 10 000 patients and an
expected event rate of 8% at 9 days al-
lowed for a 90% power to detect a rela-
tive risk reduction of 20% (2-sided
a=.05). When about 8000 patients had
been randomized, the overall event rates
were observed to be lower than ex-
pected, so the study sample size was in-
creased to 12000 patients with the
primary efficacy outcome being ascer-
tained at 30 days (for consistency with
previous trials) and the secondary out-
come (original primary at 9 days) was
to be ascertained at 9 days and at study
end.

An independent data and safety
monitoring board periodically reviewed
the data. Two formal interim analyses
were planned: when one half and three
fourths of the expected events at day
30 had been observed. Extreme moni-
toring boundaries were used as guide-
lines to consider stopping the trial early.
The trial could be stopped if the rates

]
Table 1. OASIS-6: Study Drug Regimen and Dosing*

Patients Not Receiving Primary PCI

[
Indication for UFH

Fondaparinux Regimen

Control Regimen

No (stratum 1)

2.5 mg subcutaneously once daily (first dose given
intravenously)

Matching placebo subcutaneously once daily

Yes (stratum 2)

2.5 mg subcutaneously once daily (first dose given
intravenously)t

UFH at 60 1U/kg (maximum, 4000 U) followed
by intravenous infusion at 12 IU/kg/ht

Prerandomization

Patients Scheduled for Primary PCI (Stratum 2)

Fondaparinux Regimen

UFH Control Regimen

Received UFH plus Gp llb/llla antagonist

2.5-mg intravenous bolus followed by 2.5 mg
subcutaneously daily for up to 8 days

Measure ACT preprocedure; UFH as per local
practice (maximum, 65 1U/kg)t

Received UFH without Gp llb/llla antagonist

5.0-mg intravenous bolus followed by 2.5 mg
subcutaneously for up to 8 days

Measure ACT preprocedure; UFH as per local
practice (maximum, 100 IU/kg)+

Did not receive UFH and received Gp llb/llla
antagonist

2.5-mg intravenous bolus followed by 2.5 mg
subcutaneously daily for up to 8 days

UFH at 65 IU/kg in intravenous bolus

Did not receive either UFH or
Gp lib/llla antagonist

5.0-mg intravenous bolus followed by 2.5 mg
subcutaneously daily for up to 8 days

UFH at 100 IU/kg in intravenous bolus

Abbreviations: ACT, activated clotting time; Gp, glycoprotein; PCI, percutaneous coronary intervention; UFH, unfractionated heparin.
*A double-blind, double-dummy technique was used for administration of all study drugs.
TIf prerandomization UFH was given, study drugs were started 2 to 3 hours after the initial open-label UFH bolus or 2 to 3 hours after termination of the initial UFH infusion.

FIn patients who received UFH prior to randomization, it was recommended that an ACT be checked prior to PCI. Heparin was administered according to level of ACT, as per local
practice. In those centers that did not have ACT measurement capability, it was recommended that fondaparinux, 5.0 mg intravenously, or UFH, 100 IU/kg, be given if preran-
domization UFH dose was less than 4000 U and fondaparinux, 2.5 mg intravenously, or UFH, 65 IU/kg, be given if prerandomization UFH dose was 4000 to 5000 U. Patients who
received more than 5000 U of prerandomization UFH were excluded from the trial.
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]
Figure 1. Study Flow Diagram

12092 Patients Randomized
5658 In Stratum 1
6434 In Stratum 2

6056 Assigned to the
Control Group

6036 Assigned to the
Fondaparinux Group

2835 In Stratum 1 2823 In Stratum 1

3221 In Stratum 2 3213 In Stratum 2

6051 With Vital Status 6034 With Vital Status
Known at Hospital Known at Hospital

Discharge Discharge

5 Withdrew Consent 2 Withdrew Consent
0 In Stratum 1 1 In Stratum 1
5 In Stratum 2 1 In Stratum 2

Follow-up at 30 d Follow-up at 30 d
6040 With Vital Status 6032 With Vital Status

Known Known
11 Additional Lost to 2 Additional Lost to
Follow-up Follow-up
5 In Stratum 1 2 In Stratum 1
6 In Stratum 2 0 In Stratum 2

Follow-up at Study End Follow-up at Study End

(8 mo to 6 mo) (3 mo to 6 mo)
6034 With Vital Status 6018 With Vital Status
Known Known
6 Additional Lost to 14 Additional Lost to
Follow-up Follow-up
1 In Stratum 1 3 In Stratum 1
5 In Stratum 2 11 In Stratum 2

[ [
6051 Included in Primary 6034 Included in Primary
Analysis Analysis
2835 In Stratum 1 2822 In Stratum 1
3216 In Stratum 2 3212 In Stratum 2

of death or MI favored fondaparinux by
4 SDs in the first half, or by 3 SDs in
the second half of the trial on 2 con-
secutive examinations of data about 3
months apart. The study could also be
stopped for safety if the rates of the
primary event were higher in the
fondaparinux group (excess of 3 stan-
dard deviations in the first half, and 2
and a half standard deviations in the sec-
ond half).

All randomized patients are
included in the analysis in their origi-
nally allocated treatments groups (in-
tent to treat). All events unrefuted by
the adjudication committee are
included. The Cox proportional haz-
ards model stratified by the indication
for UFH was used, and estimates of
the hazard ratios (HRs) and 2-sided
95% confidence intervals (Cls) were
calculated.

The primary efficacy and safety out-
comes were also summarized by con-
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structing Kaplan-Meier curves. The pre-
specified 2-sided a level to test for
interactions between subgroups was .01
for efficacy outcomes and .05 for safety
outcomes. In addition to the 2 strata by
indication for use of UFH, other pre-
specified subgroups included age
(above and below the median), sex, ini-
tial reperfusion strategy (thrombo-
lytic, primary PCI, or neither), time to
reperfusion therapy from symptoms,
GRACE (Global Registry of Acute Coro-
nary Events) risk score'® (above or be-
low the median), and prerandomiza-
tion heparin use.

The statistical analyses were per-
formed by 2 statisticians at the Popu-
lation Health Research Institute (R.A.,
J.P., who are members of the writing
committee). SAS version 9.1 was used
for analysis (SAS Institute Inc, Cary,
NC), and SPlus version 6.2 (Insightful
Corp, Seattle, Wash) was used for
graphics.

RESULTS

A total of 12092 patients were ran-
domly assigned to receive either
fondaparinux or placebo between Sep-
tember 2003 and September 2005. The
flow of patients through the trial is sum-
marized in FIGURE 1.

TABLE 2 summarizes the key base-
line characteristics. The median time
from symptom onset to randomization
was 4.8 hours, with a slightly longer
delay in stratum 1 (5.3 hours) com-
pared with stratum 2 (4.3 hours). A
higher proportion of patients in stra-
tum 1 had heart failure at entry
(18.3% vs 10.1%), fewer had prior
revascularization (2.2% vs 5.9%) or
were taking aspirin (52.8% vs 69.6%)
or a thienopyridine (8.3% vs 23.7%)
prior to randomization. There were no
major differences between the 2 strata
in other clinical characteristics or the
use of drugs prior to randomization.

Overall the use of oral antiplatelet
agents, blockers of the renin-
angiotensin system, and lipid-
lowering drugs were high (Table 2).
Thrombolytic therapy was used in
45.0% of the patients (78.0% in stra-
tum 1; 15.9% in stratum 2), and pri-

mary PCl in 28.9% (0.2% in stratum 1
and 53.2% in stratum 2). Streptoki-
nase was the most commonly used
thrombolytic agent (about 73%). Two
thousand eight hundred sixty-seven
(23.7%) did not receive any reperfu-
sion therapy. The final diagnosis of M1
was not confirmed in 110 (1.8%) of pla-
cebo patients compared with 142
(2.4%) of those allocated to receive
fondaparinux (P=.04), with similar di-
rectional results in stratum 1 (43 vs 47)
and stratum 2 (67 vs 95).

Adherence

The median duration of blinded
therapy was 8 days in stratum 1 and 7
days in stratum 2. The median dura-
tion of use of UFH in stratum 2 was 45
hours (interquartile range, 25-48). The
median bolus dose of UFH was 4875
IU, and the rate of infusion was 12
units/kg per hour in those actually
receiving the above treatments. Three
thousand eight hundred eighty-six
patients (69%) in stratum 1 received
study medication for 7 days compared
with 3369 (52%) in stratum 2. Preran-
domization UFH was used in 880
(14.5%) of patients in the placebo
group compared with 907 (15.0%) in
the fondaparinux group (342 [6.0%] in
stratum 1 and 1445 [22.5%] in stratum
2). Postrandomization nonstudy UFH
was used in 681 (11.2%) patients in
the placebo group compared with 651
(10.8%) in the fondaparinux group
(stratum 1, 8.5% vs 7.5%; stratum 2,
13.7% vs 13.6%). Glycoprotein IIb/IIla
inhibitors were used in 15.5% of
patients in the placebo group and
15.8% of patients in the fondaparinux
group (stratum 1, 62 [2.2%] vs 52
[1.8%]; stratum 2, 879 [27.3%] vs 899
[28.0%]).

Open label low-molecular-weight
heparin was used in significantly fewer
patients receiving fondaparinux (384
[6.3%] placebo vs 322 [5.3%]
fondaparinux, P=.02), with similar pat-
terns in stratum 1 (132 [4.7%] vs 101
[3.6%]) and stratum 2 (252 [7.8%] vs
221 [6.9%]). Activated partial throm-
boplastin time values were collected us-
ing the Hemochron device on 1134
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. . Table 2. OASIS-6 Patient Characteristics and Ancillary Treatments
infusion of more than 3 hours and ran- o
acebo or

domized to UFH (median activated par- Unfractionated
tial thromboplastin time, 54) and sham _ Heparin Fondaparinux
activated partial thromboplastin time Variable (n = 6056) (n = 6036)

(97%) stratum 2 patients who had an

. A D 1.5(12.2 1.6 (12.
values were collected in 1117 (97%) ge, mean (SD), y 615(122) 61.6(12.3)
. . Men, No. (%) 4353 (71.9) 4393 (72.8)
stratum 2 patients randomized to — , - ,
. . . Time from onset of pain to randomization, median (IQR), h 8 (3.0-8.5) 8(2.9-8.6)
fondaparinux (median activated par- ,
tial thrombonlastin time 65) Heart rate, mean (SD), beats/min 76.0 (14.4) 76.3 (14.5)
p ? ’ Systolic blood pressure, mean (SD), mm Hg 134.3 (23.5) 134.0 (23.2)
. Medical history, No. (%)
Eﬁ'cacy Outcomes Current or former smoker 3467 (57.2) 3552 (58.8)
The composite of death or MI was sig- Hypertension 3307 (54.6) 3274 (54.3)
nificantly reduced at 9 days, 30 days (pri- Diabetes 1064 (17.6) 1088 (18.0)
mary outcome), and at the end of the Heart failure 840 (13.9) 844 (14.0)
study (TABLE 3). The relative risk re- Myocardial infarction 746 (12.3) 772 (12.8)
duction was 17% at 9 days, 14% at day Stroke 385 (6.4) 416 (6.9)
30, and 12% at study end. The absolute GABG surgery or PCI 237 (3.9) 235@3.9)

difference between the 2 treatment Baseline electrocardiogram, No. (%)

ST-segment elevation >2 mm 3728 (61.6) 3610 (59.8)
0, 0,
groups at 9 days was about 1.5% (95 o ST-segment elevation >1 mm 2183 (36.0) 2282 (37.8)
Cl, 0.4%-2.6%) lower with fondaparinux New left bundle-branch block 60 (1.0) 58 (1.0)
compared with control. This differ- Indicative of true posterior M 74(1.2) 80 (13)
er.lce.per51sted throughout the study M= pedications within 7 days of randomization, No. (%)
dicating that the benefits of treatment ac- Aspirin 3741 (61.9) 3728 (61.8)
crue early and are maintained long term B-Blockers 1593 (26.3) 1697 (26.5)
(FIGURE 2 ). Consistent reductions in ACE inhibitor or ARB 1560 (25.8) 1516 (25.1)
both death and reinfarction were ob- Clopidogrel or ticlopidine 1006 (16.6) 957 (16.9)
served at each of the 3 time points, with Unfractionated heparin 880 (14.5) 907 (15.0)
the reduction in deaths being statisti- Lipid-lowering agents 689 (11.4) 671 (11.1)
Cally significant t1,11.01'15:,,}101’1[ (eg at day Calcium channel blockers 598 (9.9) 648 (10.7)
30, 540 [8.9%] deaths among controls LMW heparin : 107(1.8) 114(1.9
vs 470 [7.8%] among those receiving va IIp/III? receptor. antagonist 117 (1.9) 113(1.9)
fondaparinux: P= 03) Bivalirudin or hirudin 2 (<0.1) 2 (<0.1)
hp ’ e ifi S Medications in hospital after randomization, No. (%)

There were no significant differ- Aspirin 5839 (96.4) 5841 (96.8)
ences in refractory ischemia (26 vs 27), B-Blockers 5074 (83.8) 5002 (84.4)
cardiac arrests (239 vs 229), or strokes AGE inhibitor or ARB 4847 (80.0) 4795 (79.4)
(55 vs 43) at 9 days among the con- Clopidogrel or ticlopidine 3540 (58.5) 3481 (57.7)
trols vs those receiving fondaparinux. Unfractionated heparin 681 (11.2) 651 (10.8)
There was, however, a trend toward Lipid-lowering agents 4529 (74.8) 4494 (74.5)
fewer patients developing heart fail- Calcium channel blockers 624 (10.3) 639 (10.6)
ure or cardiogenic shock (599 con- LMW heparin 384 (6.9) 322 (5.3)
trols vs 563 fondaparinux) so that the Gp lIb/llla receptor antagonist 941 (15.5) 951 (15.8)
composite outcome of death, reinfarc- Bivalirudin or hirudin 70.1) 5(.1)

; ; i ;1. Procedures in hospital, No. (%)

tion, Cardlog?nlc Slh OCIZ{ or Cllleargtjall Coronary angiography 2625 (43.3) 2656 (44.0)

ugrg(\)zvaf 5515031 1carét2)érel;;§/ atP 83’5 PCI 2231 (36.8) 2228 (36.9)

( [15.2%] vs [13.7%]; P=.02) Primary (for current event)* 1903 (31.4) 1886 (31.2)

and at 30 days (1082 [17.9%] vs 991 Other 328 (5.4) 342 5.7)

[16.4%]; P=.04). Thrombolytic therapy for index M 2744 (45.3) 2692 (44.6)
. CABG surgery 80 (1.3) 69 (1.1)

Bleedmg Procedures after discharge, No.(%)

There was a nonsignificant trend to- Coronary angiography 413 (6.8) 396 (6.6)

ward fewer severe hemorrhages (us- PCI 201 (3.3) 213 (3.5)

ing a modified TIMI-major bleeding CABG surgery 144 @4) 170 (2.8)

it 3 ; B Abbreviations: ACE, angiotensin-converting enzyme; ARB, angiotensin receptor blocker; CABG, coronary artery
deﬁnltlon) with fondaparmux com bypass graft; Gp, glycoprotein; IQR, interquartile range; LMW, low-molecular-weight; MI, myocardial infarction;
pared with the placebo group at 9 PCI, percutaneous coronary intervention.

days (79 [1'3(%)] COHtI‘Ol vs 61 [1.0%] *There were additional primary PCls for reinfarctions.

©2006 American Medical Association. All rights reserved. (Reprinted) JAMA, April 5, 2006—Vol 295, No. 13 1523

Downloaded from www.jama.com at Universitadegli di Milano, on April 13, 2006


http://www.jama.com

FONDAPARINUX IN ACUTE ST-SEGMENT ELEVATION MI

]
Table 3. Efficacy of Fondaparinux at Days 9 and 30 and Study End on Death or Reinfarction

No. (%) of Patients

Placebo or
Unfractionated Hazard Ratio
Heparin Fondaparinux Absolute (95% Confidence P
(n = 6056) (n = 6036) Difference, % Interval) Value
Death or reinfarction
Day 9 537 (8.9) 444 (7.4) 93 (-1.5) 0.83(0.73-0.94)  .003
Day 30* 677 (11.2) 585 (9.7) 92 (-1.5) 0.86 (0.77-0.96)  .008
Study end (3-6 mo) 857 (14.8) 756 (13.4) 101 (-1.5) 0.88 (0.79-0.97)  .008
Death
Day 9 425 (7.0 368 (6.1) 57 (-0.9) 0.87 (0.75-1.000 .04
Day 30* 540 (8.9) 470 (7.8) 70 (-1.1) 0.87 (0.77-0.98) .08
Study end (3-6 mo) 674 (11.6) 598 (10.5) 75 (-1.0) 0.88(0.79-0.99) .03
Reinfarction
Day 9 136 (2.3) 92 (1.6) 44 (-0.7) 0.67 (0.52-0.88) .004
Day 30* 175 (3.0) 142 (2.5) 31(-0.5) 0.81(0.65-1.01) .06
Study end (3-6 mo) 245 (4.6) 200 (3.8) 45 (-0.8) 0.81(0.67-0.97) .03

*Primary efficacy outcome.

fondaparinux; FIGURE 3), with differ-
ences observed chiefly in fatal bleeds
(49 vs 35) and in cardiac tamponade
(48 vs 28; P=.02; TABLE 4). Fewer
bleeds in the fondaparinux group were
also observed using the OASIS-5 defi-
nition of major bleeds (130 vs 107).
Surprisingly, lower rates were ob-
served for severe hemorrhage (44 vs 28;
P=.06) and for major bleeds (57 vs 39;
P=.07) with fondaparinux compared
with placebo in stratum 1. In stratum
2, the rates of severe and major bleeds
were similar in the 2 groups. In pa-
tients not undergoing primary PCI,
there were 29 patients with severe
bleeds in the UFH group compared with

]
Figure 2. Comparison of the Rates of Death and Myocardial Infarction
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Death or Myocardial Infarction up to 180 Days

Hazard Ratio, 0.88
(95% Confidence Interval, 0.79-0.97)

P=.008
T T T T T 1
0 30 60 90 120 150 180
Days
6056 5381 5307 5221 3036 2964 2875
6036 5452 5392 5308 3098 3008 2909
Myocardial Infarction up to 180 Days
il Hazard Ratio, 0.81
(95% Confidence Interval, 0.67-0.97)
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20 in the fondaparinux group. The rates
of intracranial hemorrhage were simi-
lar in the 2 groups (10 [0.2%] vs 11
[0.2%]).

Subgroup Analyses

The effect of fondaparinux on the com-
posite outcome of death or reinfarction
was not statistically heterogenous be-
tween the 2 strata at day 9 and day 30,
although the apparent effect size was
larger in those in stratum 1. However,
by study end, the effect sizes were al-
most identical (HRs of 0.87 in stratum
1 and 0.88 in stratum 2; TABLE 5). Simi-
lar results were observed for the com-
posite outcome that included death, MI,
or severe bleeds.

When patients in stratum 2 were sub-
divided into those undergoing or not
undergoing primary PCI for the index
event, there was little apparent benefit
of receiving fondaparinux in the former
group, whereas in the latter subgroup
fondaparinux appeared to be superior
to UFH at 30 days (189 vs 154; HR,
0.80; 95% CI, 0.65-0.99; P=.04) and
study end (251 vs 193; HR, 0.75; 95%
CI, 0.62-0.90; P=.002; TABLE 6). The
results on death or MI were not signifi-
cantly heterogenous in men and
women, in those older or younger than
the median age, in subgroups defined
by the time from symptom onset to ran-
domization (FIGURE 4), with use of vari-
ous concomitant therapies or various
types of thrombolytic agents (data avail-
able on request).

There was, however, significant het-
erogeneity in the effect of fondaparinux
at 30 days in subgroups based on the type
of reperfusion strategy (Figure 4). At 30
days, significant benefits were observed
in those who received no reperfusion
therapy (15.1% control vs 12.2%
fondaparinux; HR, 0.80; 95% CI, 0.65-
0.98; P=.003), a thrombolytic agent
(13.6% vs 10.9%; HR, 0.79;95% CI, 0.68-
0.92; P=.003), but not in those under-
going primary PCI (4.9% vs 6.0%; HR,
1.24;95% CI,0.95-1.63; P=.12; Pfor het-
erogeneity=.04; Figure 4). Patients
undergoing primary PCI were at lower
predicted risk (mean entry GRACE
score, 101), compared with those receiv-

©2006 American Medical Association. All rights reserved.
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ing thrombolytic therapy (entry GRACE
score, 114) or no reperfusion therapy
(entry GRACE score, 124). The num-
ber of days of use of study antithrom-
botic therapy was shorter in those under-
going primary PCI (5.4 days) compared
with those receiving thrombolytic
therapy (6.3 days) or no reperfusion
therapy (6.6 days). There was no het-
erogeneity of results by the type of
thrombolytic therapy used.

When patients were subdivided by the
GRACE score, there was a highly sig-
nificant reduction in death or MI at day
30 in patients predicted to be at high risk
(GRACE score =112; 18.0% vs 14.5%,
HR, 0.79; 95% ClI, 0.70-0.90; P<<.001)
with no apparent benefit in low-risk pa-
tients (4.3% vs 4.6%; HR, 1.07; 95% CI,
0.84-1.36; P=.57; P for heterogene-
ity=.03). Similar patterns were ob-
served separately for both death and MI.

]
Figure 3. Comparison of Rates of Severe Bleeding at 30 Days (Modified TIMI Criterion)

Severe Hemorrhage up to 30 Days

Cumulative Hazard
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Hazard Ratio, 0.79
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5588 5557 5519 5490
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Table 4. Bleeding at 9 Days

No. (%) of Patients

[
Placebo or UFH

] Hazard Ratio
Fondaparinux  (95% Confidence P

(n = 6056) (n =6036) Interval) Value
Severe hemorrhage*
All cases 79 (1.3) 61(1.0) 0.77 (0.55-1.08) 13
Fatal 49 (0.8) 35 (0.6) 0.72 (0.47-1.10) 13
Intracranial 10 (0.2) 11 (0.2) 1.10 (0.47-2.60) .82
Retroperitoneal 2 (0.0) 0 (0.0)
Cardiac tamponadet 48 (0.8) 28 (0.5) 0.59 (0.37-0.93) .02
Decrease in hemoglobin 17 (0.3 19 (0.9) 1.12 (0.58-2.15) 74
by =5 g/dL
Stratum 1 (vs placebo) 44 (1.6) 28 (1.0) 0.63 (0.40-1.02) .06
Stratum 2 (vs UFH) 35(1.1) 33(1.1) 0.95 (0.59-1.52) .82
No PCl 29 (2.2) 20 (1.5) 0.69 (0.39-1.22) .20
PCI 6 (0.3) 13(0.7) 2.18 (0.83-5.74) A1
Major bleedst
All cases 130 (2.1) 107 (1.8) 0.83 (0.64-1.06) 14
Stratum 1 57 (2.0) 39 (1.4) 0.68 (0.45-1.02) .07
Stratum 2 73 (2.9 68 (2.1) 0.93 (0.67-1.30) .69
No PClI 42 (3.2) 28 (2.2) 0.66 (0.41-1.07) .09
PCI 31(1.7) 40 (2.2) 1.30 (0.81-2.08) 27

Abbreviations: PCI, percutaneous coronary intervention; UFH, unfractionated heparin.

*Modified TIMI is defined in the “Methods” section.
FSome of these were identified during autopsy.
FMajor bleeds for comparison with OASIS-5.
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Details of Outcomes

in Patients Undergoing PCI

During the initial hospitalization, 1898
patients allocated to receive UFH or pla-
cebo and 1890 patients allocated to re-

ceive fondaparinux underwent any pri-
mary PCI in the hospital. All patients
in the control group received UFH dur-
ing the procedure (by protocol) com-
pared with 20.8% in the fondaparinux

]
Table 5. Efficacy of Fondaparinux on Death or Reinfarction in the 2 Strata

No. (%) of Events
I 1

Placebo or Hazard Ratio
Unfractionated (95% Confidence P Value for
Heparin Fondaparinux Interval) Interaction*
At 9 days
Stratum 11 314 (11.1) 239 (8.5) 0.76 (0.64-0.89) ] 13
Stratum 2% 223 (6.9) 205 (6.4) 0.92 (0.76-1.11) )
At 30 days
Stratum 1 396 (14.0) 317 (11.2) 0.79 (0.68-0.92) ] 10
Stratum 2 281 (8.7) 268 (8.3) 0.96 (0.81-1.13) '
Study end
Stratum 1 469 (17.9) 413 (15.9) 0.87 (0.76-0.99) :| 88
Stratum 2 388 (12.7) 343 (11.2) 0.88(0.76-1.02) '

*Given the several sets of subgroup analyses identified in the protocol, P=.01 was prespecified for an interaction to be
considered statistically significant.

+The median number of days for fondaparinux treatment was 8 days.

FThe median number of days for fondaparinux treatment was 7 days.

]
Table 6. Results in Stratum 2 Based on Whether Patients Underwent Primary PCI (n = 3768)
or Not (n = 2666)*

No. (%) of Patients

I ] Hazard Ratio
Unfractionated

(95% Confidence P P Value for
Heparin Fondaparinux Interval) Value Interaction
9 Days
Death or reinfarction
No primary PClI 145 (10.9) 127 (9.5) 0.87 (0.69-1.10) .25 6
Primary PCI 78 (4.1) 78 (4.2) 1.01(0.74-1.38) .96 )
Death
No primary PCI 113 (8.5) 106 (7.9) 0.94 (0.72-1.22) .62 ] 74
Primary PCI 60 (3.2) 60 (3.2) 1.01(0.70-1.44) .97 )
Reinfarction
No primary PCI 43 (3.4) 24 (1 0.55(0.34-0.91) .02 :I 17
Primary PCI 21 (1.1) 20 (1.1 0.96 (0.52-1.77) .90 '
30 Days
Death or reinfarction
No primary PCI 184 (13.8) 163 (11.5) 0.82 (0.66-1.02) .08 :| 03
Primary PCI 97 (5.1) 115 (6.1) 1.20(0.91-1.57) .19 )
Death
No primary PCI 145 (10.9) 128 (9.6) 0.88 (0.69-1.12) .29 ] 17
Primary PCI 74 (3.9) 85 (4.5) 1.16 (0.85-1.58) .36 )
Reinfarction
No primary PCI 54 (4.3 33 (2.6 0.60 (0.39-0.93) .02 ] 03
Primary PCI 29 (1.6) 36 (2.0 1.25(0.77-2.05) .36 '
Study end (90-180 days)
Death or reinfarction
No primary PCI 245 (19.0) 198 (14.9) 0.77 (0.64-0.93) .008 ] o4
Primary PCI 143 (8.2) 150 (8.5) 1.06 (0.84-1.33) .61 )
Death
No primary PClI 195 (15.1) 155 (11.9) 0.79 (0.64-0.97) .03 11
Primary PCI 104 (5.9) 107 (6.1) 1.04 (0.79-1.36) .79 )
Reinfarction
No primary PCI 75 (6.5) 47 (4.0) 0.61(0.43-0.88) .009 06
Primary PCI 53 (3.2) 53 (3.2) 1.01(0.69-1.48) .95 '

Abbreviation: PCI, percutaneous coronary intervention.
*Includes all primary PCls in hospital not only for index myocardial infarction.
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group. The rate of death and MI did
not differ significantly between the 2
groups at 30 days (93 UFH vs 114
fondaparinux, respectively). The rates
of severe bleeds were also similar (9 vs
16). However, there was a higher rate
of guiding catheter thrombosis (0 vs 22;
P<.001) and more coronary compli-
cations (abrupt coronary artery clo-
sure, new angiographic thrombus, cath-
eter thrombus, no reflow, dissection, or
perforation; 225 vs 270; P=.04) with
fondaparinux.

Among the 496 patients who received
UFH prior to primary PCI, these dif-
ferences were no longer noted, because
the rates of death or reinfarction at 30
days (9 controls vs 8 fondaparinux),
coronary complications (24 vs 24), cath-
eter thrombus (0 vs 2), and severe bleed-
ing (1 vs4) were similar. In the 226 con-
trol patients and 231 fondaparinux
patients who underwent a PCI (other
than primary) in hospital (where UFH
was recommended prior to the proce-
dure), the rates of death or reinfarc-
tion at 30 days (33 vs 31), coronary
complications (15 vs 21), catheter
thrombus (0 vs 0), and severe bleeds
at 30 days (6 vs 6) were similar. These
data suggest that the use of UFH with
fondaparinux during PCl largely avoids
complications and is safe.

Analysis of Strata by Duration

of Treatment

To explore the independent impact of
whether differences emerge during
therapy with UFH vs fondaparinux, in
patients undergoing or not undergo-
ing PCI, as well as the impact of pro-
longed treatment with fondaparinux vs
no antithrombotic therapy, TABLE 7
presents data in the 2 strata (and sub-
groups of stratum 2 by primary PCI)
from randomization (day 1) to day 3
and from day 3 to day 9.

In the overall group, in stratum 1
and in patients in stratum 2 not under-
going primary PCI (and receiving
UFH), there were fewer events in the
fondaparinux group. In patients in stra-
tum 2 undergoing primary PCI, there
was a trend toward more events in the
fondaparinux group. By contrast, be-
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tween 3 and 9 days, there was a consis-
tent lower rate of events overall, in both
strata including those in stratum 2 who
had undergone primary PCI. These data
suggest that the benefits observed with
fondaparinux may be partly due to en-
hanced efficacy compared with UFH and
partly due to the more prolonged dura-
tion of antithrombotic therapy.

FONDAPARINUX IN ACUTE ST-SEGMENT ELEVATION MI

Causes of Death

The reduction in total mortality (674
vs 598) by study end with fondaparinux
was entirely due to a reduction in car-
diac deaths (573 [9.5%] vs 492 [8.2%],
HR, 0.86; 95% CI, 0.77-0.97). There
were lower rates of death from new in-
farction (35 vs 28), heart failure or
cardiogenic shock (197 vs 164), and

asystole (119 vs 88). There was no dif-
ference in noncardiac deaths. Fifty of
51 patients in the control group and 27
of 33 in the fondaparinux group who
experienced cardiac tamponade died.

Benefit-Risk Balance

The rates of death, MI, and severe
bleeding were significantly lower at

]
Figure 4. Rates of Death and Myocardial Infarction in Prespecified Subgroups at 30 Days

No. of
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None 2867
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>62 6106
GRACE Score
<112 5958
2112 6134
Prerandomization UFH
No 10304
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Overall 12092
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(95% Confidence Interval)

Comparison of fondaparinux vs unfractionated heparin or placebo in subgroups. The dashed vertical line represents the overall effect. The sizes of the boxes are pro-
portional to the numbers of patients. GRACE indicates Global Registry of Acute Coronary Events; PCI, percutaneous intervention; and UFH, unfractionated heparin.
Data in this figure are based on the modality of initial reperfusion therapy. In some patients information used to characterize patients into subgroups is missing.

]
Table 7. Post-hoc Analysis of Death or Reinfarction at 3 Days and >3 to 9 Days Overall and by Stratum*

No. (%) of Events

No. (%) of Events From

Randomization to 3 Days >3 to 9 Days
IPlacebo or I Hazard Ratio IPlacebo or I Hazard Ratio
UFH Fondaparinux  (95% Confidence Interval) UFH Fondaparinux  (95% Confidence Interval)
Overall 320 (5.3) 288 (4.8) 0.90 (0.77-1.06) 217 (3.8) 156 (2.7) 0.71 (0.58-0.88)
Stratum 1 197 (6.9) 158 (5.6) 0.80 (0.65-0.99) 117 (4.4) 81 (3.0) 0.68 (0.51-0.90)
Stratum 2 123 (3.8) 130 (4.0) 1.06 (0.83-1.36) 100 (3.2) 75 (2.4) 0.75 (0.56-1.01)
No primary PCI 82 (6 2) 77 (5.8) 0.94 (0.69-1.28) (5 0) 50 (4.0 0.78 (0.54-1.14)
Primary PCI 1(2.2) 53 (2.8) 1.30 (0.87-1.96) 7 (2.0) 25(1.4) 0.68(0.41-1.13)

Abbreviations: PCI, percutaneous coronary intervention; UFH, unfractionated heparin.

*No P values for any comparison provided because of the post-hoc nature of these analyses, the low statistical power, and because individuals with events prior to day 3 are no
longer at risk in the period >3 days to 9 days. Day 1 (the day of randomization) is on average about 12 hours. Therefore, to include all events that may have occurred during any
infusion of heparin (or soon afterward), a cutoff of midnight on day 3 (about 60 hours) was used.
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day 9 with fondaparinux (559 vs 464;
HR, 0.83; 95% CI, 0.73-0.94; P=.003),
day 30 (701 vs 603; HR, 0.86; 95% ClI,
0.77-0.95; P=.005), and at study end
(888 vs 779; HR, 0.87; 95% CI, 0.79-
0.96; P=.005). The composite out-
come of death, MI, or stroke was also
reduced at day 9 (575 vs 475; HR,
0.82; 95% CI, 0.73-0.93; P=.002), at
30 days (718 vs 617; HR, 0.85; 95%
CI, 0.77-0.95; P=.004) and at study
end (904 vs 803; HR, 0.88; 95% CI,
0.80-0.97; P=.009).

COMMENT

The OASIS-6 trial demonstrates a mod-
erate reduction in mortality and rein-
farction with the use of fondaparinux
compared with usual care. Unlike other
antithrombotic agents, such as low-
molecular-weight heparin,® direct
thrombin inhibitors,'° or intravenous
antiplatelet agents,"” fondaparinux re-
duced death and reinfarction without
increasing bleeding or hemorrhagic
stroke. In fact, there was a significant
reduction in cardiac tamponade, likely
related to less intrapericardial bleed or
a smaller infarct size leading to fewer
cases of myocardial rupture.

A 17% relative risk reduction in
death and reinfarction was observed in
the first 9 days after randomization,
and this early benefit persisted during
follow up. The reduction in mortality
can be entirely attributed to significant
reductions in cardiac deaths, with
little impact on noncardiac deaths.
This pattern of reduction in mortality
and reinfarction, without an increase
in bleeds, is unique among antithrom-
botic agents. The reduction in death or
MI was most marked in those not
undergoing PCI and those who were
at higher risk. Therefore, the absolute
benefits in this high-risk subgroup
are substantial (34 deaths or reinfarc-
tions prevented by treating 1000 indi-
viduals).

The results were consistent in the 2
strata in the trial, especially during long-
term follow up. Furthermore, the re-
sults on both efficacy and safety were
consistent in those who received or did
not receive UFH prior to randomiza-

1528 JAMA, April 5, 2006—Vol 295, No. 13 (Reprinted)

tion. This suggests that fondaparinux
can be used safely in patients who re-
ceived previous UFH (as long as the
dose was less than 5000 units). Three
thousand seven hundred eighty-nine
patients underwent primary PCI and
little benefit was apparent in these pa-
tients. Given the very limited time for
antithrombotic therapy prior to the pro-
cedure and the need for UFH during the
procedure, there is probably little ad-
vantage in using fondaparinux as the
initial treatment in patients in whom
primary PCI is intended. However, in
all other patients (including those who
may need a rescue PCI or other PCI af-
ter admission), initial management with
fondaparinux followed by standard
UFH during PCl is an attractive choice.

In patients undergoing primary PCI
(during which intravenous heparin was
used in all patients in the control group
and in only 21% in the fondaparinux
group), there were higher rates of coro-
nary complications with fondaparinux
chiefly due to guiding catheter throm-
bus. However, the number of individu-
als who died or had an MI during pri-
mary PCI was not significantly different
with fondaparinux compared with the
control group. Thus the increase in pro-
cedural complications did not negate the
overall clinical benefits. Among the 496
individuals who received UFH in hos-
pital just before primary PCI, the rates
of PCI and clinical complications were
similar, with very low rates of catheter
thrombosis. Similar results were ob-
served in those undergoing later PCI in
hospital (among whom pretreatment
with UFH was frequent) without an ex-
cess of bleeds, confirming that UFH can
be safely used during PCI in patients
with acute coronary syndrome already
treated with fondaparinux as the initial
strategy.

Although the total experience with
combined use of UFH and fondaparinux
is relatively modest in this trial, itis con-
sistent with similar data from OASIS-5"
and the collective data from both trials
strongly suggest that using UFH with
fondaparinux during PCI substan-
tially reduces the risk of catheter throm-
bosis and related complications with-

outan increase in clinical complications
or major bleeds.

Exploratory analyses of the number
of events between days 3 and 9 sug-
gests a tendency toward fewer deaths
or reinfarctions in this period, even in
those who had undergone primary PCIL.
These data along with similar trends ob-
served in the CREATE trial'® with re-
viparin compared with placebo for 7
days, suggests that prolonged anti-
thrombotic therapy in patients under-
going primary PCI is likely to further
reduce ischemic complications, even if
they are receiving aspirin and clopido-
grel. If this hypothesis is confirmed,
then the optimal antithrombotic strat-
egy in patients undergoing primary PCI
may be initial therapy with UFH
during the procedure followed by
fondaparinux (or a similar drug) for
several days.

In OASIS-6, fondaparinux reduced
death and reinfarction in those receiv-
ing thrombolytic therapy by 21% and
death by 19% at 30 days and those not
receiving reperfusion therapy. The most
common thrombolytic agent used was
streptokinase, but there was no evi-
dence of heterogeneity in results by the
type of thrombolytic therapy and there
is no pharmacological reason why the
benefits of fondaparinux should differ
with different thrombolytic agents. Fur-
thermore, given that fondaparinux re-
duces severe bleeding compared with
enoxaparin in OASIS-5 and there is a
trend for fewer bleeds in OASIS-6, ad-
dition of fondaparinux to thrombolytic
therapy (including fibrin-specific agents
that increase the risk of bleeding and
strokes), probably represents an attrac-
tive, effective, and safe option as an ini-
tial adjunctive antithrombotic agent in
AMI in patients not undergoing pri-
mary PCI. A substantial proportion of
patients with STEMI do not receive any
form of reperfusion therapy. Such
patients are at higher risk of death
and reinfarction. In this subgroup,
fondaparinux produced substantial ben-
efits without an excess of bleeding.

OASIS-6 also provides evidence of
the superiority of fondaparinux when
compared with UFH in patients not
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undergoing PCI. These results are
consistent with the results of OASIS-5,
in which fondaparinux appeared to be
superior to enoxaparin in reducing
death, reinfarction, and strokes in
patients with non-STEMI. Collectively
the data from both trials indicate that
fondaparinux is an attractive anti-
thrombotic agent in terms of efficacy
and safety in patients with varying
presentations of acute coronary syn-
drome and treated with different phar-
macologic modalities (other than pri-
mary PCI). It might also be useful as
adjunctive therapy given for about a
week in patients after they have
undergone PCI (with UFH being used
during the procedure). However, this
strategy requires prospective evalua-
tion.

In OASIS-6 there was no increase in
major bleeding or intracranial hemor-
rhage with the use of fondaparinux,
unlike the experiences with other an-
tithrombotic agents in acute myocar-
dial infarction such as UFH,” low-
molecular-weight heparin,® direct
thrombin inhibitors,® or intravenous
glycoprotein IIb/I11a inhibitors."” In fact,
there was a significant reduction in car-
diac tamponade (which is part of the
TIMI criterion for severe bleeds; but this
may be due to fewer cases of myocar-
dial rupture) and a trend toward fewer
fatal bleeds with fondaparinux. The
trend toward lower rates of fatal and
life-threatening bleeding seen in
OASIS-6 is consistent with the mark-
edly lower rates of bleeding with
fondaparinux compared with enoxa-
parin in OASIS-5, suggesting that
fondaparinux may actually reduce or at
very least not increase the risk of ma-
jor bleeds at the doses used. The lower
rates of bleeding with fondaparinux vs
placebo in patients in stratum 1 is puz-
zling. It may be due to the play of
chance, or suggests some novel mecha-
nism by which fondaparinux may coun-
teract bleeding caused by degradation
products of fibrin or fibrinogen in-
duced by thrombolytic therapy.

The significant reduction in death
and Ml is observed in both OASIS-6 and
OASIS-5 with fondaparinux (vs pla-
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cebo, vs UFH [in those without pri-
mary PCI], or vs enoxaparin), and re-
inforces the efficacy and safety of
fondaparinux in a broad spectrum of
patients with varying presentations and
management of acute coronary syn-
drome. We used a single fixed dose (2.5
mg once daily) of fondaparinux with-
out any monitoring or dose adjust-
ments for weight across a broad range
of creatinine levels. The simplicity of
this regimen, lack of monitoring, its
safety and efficacy in the full spec-
trum of acute coronary syndrome fa-
cilitates the use of fondaparinux in a
range of settings. It may even be appli-
cable in the prehospital or posthospi-
tal settings in appropriate patients.

In summary, fondaparinux reduces
mortality and reinfarction early, and this
benefit persists long term. There is a
higher rate of guiding catheter throm-
bosis if PCl is performed without UFH,
but this is largely avoided if UFH is used
before the procedure. There is a trend
toward fewer severe bleeds with a sig-
nificant reduction in cardiac tampon-
ade with fondaparinux. The consis-
tent results from OASIS-5 and OASIS-6
confirm the value and safety of
fondaparinux as a simple and widely ap-
plicable antithrombotic therapy in a
broad group of patients with acute coro-
nary syndrome.
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