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Summary

Acute coronary syndrome (ACS) and its sequelae con-
tinue to be the major cause of death in developed coun-
tries resulting in a high toll of fatalities and health care
expenditure. The treatment of ACS has dramatically
evolved over the last decade leading to a much more
aggressive invasive approach in ST- and Non-ST-ele-
vation myocardial infarction. Despite fast reperfusion
strategies and optimal anti-atherosclerosis prophy-
laxis most patients will experience a progression of
the disease in the years following diagnosis of coronary
heart disease (CHD). Interestingly enough, thrombin
generation markedly increases after acute cardiac
events and persists for months after clinical stabilisa-
tion, suggesting a role of anticoagulant strategies be-
yond the use in the acute setting. New anticoagulants
have been developed with the goal of reducing cardio-
vascular events in CHD patients while minimising the
risk of bleeding. The new oral Xa-inhibitor, rivaroxa-
ban, is the first out of a large selection of new anticoag-
ulant agents to show a statistically significant reduc-
tion of a composite endpoint of cardiovascular death,
myocardial infarction and stroke in patients with ACS,
compared to standard therapy.
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Introduction

The acute coronary syndrome (ACS) is a complication
of coronary artery disease (CHD), and resides among
the most prevalent non-communicable diseases in the
world. It develops from sudden thrombosis superim-
posed on atherosclerotic coronary lesions. ACS and its
sequelae account for a large toll of fatalities in devel-
oped countries. In addition, CHD and its disabling
complications have emerged as a major source of mor-
bidity and disability and result in high national health

Despite fast reperfusion strategies and optimal anti-
atherosclerosis prophylaxis most patients will experi-
ence a progression of the disease in the years following
diagnosis of CHD. Several interventions have proven
beneficial in the secondary prevention of myocardial
infarction, including angiotensin-converting enzyme
inhibitors, lipid lowering with statins, aspirin® and
beta-blockers. Interestingly enough, after acute car-
diac events, a marked thrombin generation persists
for months after clinical stabilisation, suggesting a role
for anticoagulant strategies beyond the use in the
acute setting. Consequently, a variety of anticoagulant
agents have undergone clinical evaluation in ran-
domised trials over the past decades. As a general rule,
their overall benefit depends on a delicate trade-off
between a reduction in recurrent ischaemic events and
cardiovascular death versus an increased risk of fatal
or life-threatening bleeding, a problem that has to be
faced by all new anticoagulant agents. Additionally,
antiplatelet regimes and reperfusion strategies have
changed considerably over the past decades, thus much
of the evidence from older studies has questionable
relevance in contemporary practice. In the present re-
view, we summarise the available published evidence
on old and new anticoagulant agents after ACS.

Long-term versus acute anticoagulation

Anticoagulants are being used for the treatment of
ACS, regardless whether patients are treated with
reperfusion therapies such as thrombolysis or more
recently with percutaneous coronary interventions
(PCI) or not. However, available anticoagulants (such
as vitamin-K antagonists) are characterized by several
limitations and a large unmet clinical need is present.

On one hand, we have excellent multiple drugs at
our disposal that rapidly and effectively block the coag-

dit Th ¢ Correspondence:
expenditures. K e treatment o Professor Roberto Corti, MD
s § (s ACS has dramatically evolved over Cardiology

the last ten years to favor a much
more aggressive and earlier inva-
sive approach in patients suffering
ST- (STEMI) or non-ST-elevation
myocardial infarction (NSTEMI).

University Hospital Zurich
Ramistrasse 100
CH-8091 Zurich
Switzerland
roberto.corti[at]usz.ch

competing interests:

No financial support and
no other potential conflict
of interest relevant to this
article was reported.

Cardiovascular Medicine 2012;15(5):163-169 163



ulation cascade and are used in the acute setting to fa-
cilitate PCI. In addition to unfractioned heparin (UFH)
and low molecular weight heparins [1], fondaparinux
and bivalirudin have emerged as potent anticoagu-
lants leading to improved clinical outcomes.

In patients with STEMI undergoing primary PCI,
the initial treatment with bivalirudin alone compared
to heparin plus GPIIb/IITa inhibitors at three years re-
sulted in a significant 36% reduction in major bleeding
and a significant 24% reduction in reinfarction, with
non-significantly different rates of stent thrombosis,
target vessel revascularisation and stroke. In addition
a significant 44% reduction in cardiac mortality and a
25% reduction in all-cause mortality was observed, the
latter representing 18 lives saved per 1000 patients
treated with bivalirudin (numbers needed to treat
[NNT] = 56 to save 1 life) was seen.

Otamixaban, a selective and direct inhibitor of fac-
tor Xa, was investigated in patients undergoing non-
urgent percutaneous coronary intervention in the
SEPIA-PCI trial [2]. In a double-blind, double-dummy,
parallel-group, dose-ranging trial, 947 patients were
randomly assigned to either 1 of 5 weight-adjusted ota-
mixaban regimens or weight-adjusted unfractioned
heparin before percutaneous coronary intervention.
Otamixaban reduced prothrombin fragments 1+2 sig-
nificantly more than UFH at the highest dose regimen,
whereas no significant difference in the incidence of
TIMI bleeding was observed between the otamixaban
and unfractioned heparin groups. These results set the
stage for adequately powered clinical outcome trials of
selective direct factor Xa inhibition in patients with
acute coronary syndromes. These medications, once
administered on top of double or triple antiplatelet
agents such as aspirin®, ADP-receptor antagonists and
platelet glycoprotein IIb/ITla inhibitors might, how-
ever, significantly increase the risk of bleeding associ-
ated with PCI or coronary artery bypass grafting. This
aspect is potentially still underestimated and could be
more apparent since the new more potent anti-plate-
lets strategies are increasingly used.

On the other hand anticoagulant strategies are
emerging in secondary prevention after ACS. In fact,
another unmet clinical need is the prevention of dis-
ease progression and re-infarction. Vitamin K antago-
nists are of proven efficacy and are superior to mono-
therapy with aspirin®, however, are rarely used by car-
diologists in secondary prevention because of the need
for long-term laboratory monitoring and the perceived
high-risk of bleeding. New anticoagulants have been,
therefore, developed with the goal of reducing cardio-
vascular events in CHD patients by minimising the
risk of bleeding. For the longest time, the cardiological
community has been waiting for an oral anticoagulant
drug with no laboratory monitoring requirement and
minimised risk of bleeding that could be safely associ-
ated to dual antiplatelet therapy. The new oral Xa-in-

REVIEW ARTICLE

hibitor rivaroxaban was the first to show a statistically
significant reduction of the composite endpoint of car-
diovascular death, myocardial infarction and stroke in
patients with ACS, compared to standard therapy.

Evidence for oral anticoagulant drugs
in the secondary prevention therapy

Aspirin® therapy is generally recommended in second-
ary prevention and primary prevention if the risk for
developing CHD exceeds 1.5% per year. The oral anti-
coagulant warfarin has also been shown to reduce
the risk in secondary prevention. However, the poten-
tial benefit of adding aspirin® is outweighed by the in-
creased risk of major bleeding [3]. The ATACS trial
first demonstrated the benefits of long-term anticoagu-
lant therapy (with an international normalised ratio
(INR) ranging 2.0 to 3.0) when compared to aspirin®
alone [4]. These results were consecutively confirmed
in the APRICOT-2 [5] and ASPECT-2 [6] trials. The
analysis of the pooled data of this trials showed that
3 death/reinfarction are prevented at the cost of 1 ma-
jor bleeding; the reduction of ischaemic stroke is even
higher with no excess haemorrhagic strokes [7]. In the
WARIS-II trial anticoagulant therapy with INR 2.0-
2.5 in addition to low-dose aspirin® (75 mg) signifi-
cantly reduced the combined endpoints death, MI and
stroke when compared to aspirin® (160 mg) however
the combination was also associated with slight in-
crease in bleeding complications [8]. In a randomised,
multicentre trial including 3630 patients, 1216 were
randomised to receive warfarin (in a dose intended to
achieve an INR of 2.8 to 4.2), 1206 to receive aspirin®
(160 mg daily), and 1208 to receive aspirin® (75 mg
daily) combined with warfarin (in a dose intended to
achieve an INR of 2.0 to 2.5). The mean duration of ob-
servation was four years. The primary outcome, a com-
posite of death, nonfatal reinfarction, or thromboem-
bolic cerebral stroke, occurred in 20% patients receiv-
ing aspirin®, in 16.7% in patients receiving warfarin
(hazard ratio [HR] of 0.81; 95% CI = 0.69—-0.95; p = 0.03
as compared with aspirin®), and in 15% in those receiv-
ing warfarin and aspirin® (HR of 0.71; 95% CI = 0.60—
0.83; p = 0.001 as compared with aspirin®). The differ-
ence between the two groups receiving warfarin was
not statistically significant. Episodes of major, nonfa-
tal bleeding were observed in 0.62% of patients per
treatment-year in both groups receiving warfarin and
in 0.17% of patients receiving aspirin® (p <0.001). Sim-
ilar results were obtained in the ASPECT-2 trial [6].
The authors concluded that warfarin, in combination
with aspirin® or given alone, was superior to aspirin®
alone in reducing the incidence of composite events af-
ter an acute myocardial infarction but was associated
with a higher risk of bleeding [8]. A metaanalysis in-
cluding data from the MEDLINE published between
1990 and 2005 indicated that for patients with the ACS
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Table 1

who are at low or intermediate risk for bleeding, the
cardiovascular benefits of warfarin outweigh the bleed-
ing risks.

However, after coronary stenting the use of dual
antiplatelet treatment (with aspirin® and ticlodipin)
proved superior to aspirin® and oral anticoagulation
with warfarin or phenprocoumon with a significant
59% reduction in the 30-day composite endpoint of car-
diac death, nonfatal MI and repeat revascularization.
A favorable effect, albeit not statistically significant,
was also observed with dual antiplatelet therapy with
regard to the occurrence of major haemorrhages and
stent thrombosis on angiography [9].

How to minimise the risk of bleeding complica-
tions in CHD patients requiring anticoagulation

Considering the individual patient risk of bleeding and
the potential benefit of a combined antiplatelet and an-
ticoagulant therapy, the optimisation of the anticoagu-
lation control within the INR target was, till recently,
the only reasonable approach. The risk of major bleed-
ing with aspirin® alone is about 0.13% per person-year,
while in combination with oral anticoagulation the risk
is increased 1.5 times.

There are three patient-conditions in which adding
aspirin® to an anticoagulant is favourable:
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In ACS patients the guidelines recommend start-
ing aspirin® after myocardial infarction even if the
INR is in the therapeutic range, especially if a PCI
is performed [10, 11].

After PCI with stent implantation dual antiplate-
let therapy with aspirin® and a thienopyridine is
superior to aspirin® and/or warfarin in reducing
the risk of stent thrombosis and major cardiovas-
cular events such as myocardial infarction (MI) or
urgent revascularisation [9, 12]. If the patient has
an indication for long-term anticoagulation, a tri-
ple combination should be considered in order to
reduce the risk of stent thrombosis [11]. The INR
should be maintained between 2.0 and 2.5. The
type of stent implanted guides the duration of the
triple combination. Table 1 shows recommenda-
tions for the duration of triple antithrombotic
treatment in patients undergoing coronary stent-
ing. New stents have been designed to reduce the
period of triple therapy with the goal of reducing it
to one month.

In patients with mechanical heart valves espe-
cially in those who experienced a thrombotic com-
plication while on therapeutic INR range or who
have a history of cerebrovascular or peripheral
vascular disease, a hypercoagulable state or CHD
[13—-15]. In such patients adding aspirin® has dem-

Recommendations for duration of triple antithrombotic treatment in patients after coronary stenting with an indication for oral anticoagulation.
Adapted from Consensus Document of the ESC WG on Thrombosis, endorsed by EHRA and EAPCI [29].

Haemorrhagic risk

Clinical setting Stent implanted

Low or intermediate Elective Bare metal
Elective Drug eluting
ACS Bare metal /
drug eluting

High Elective Bare metal®
ACS Bare metal®

INR denotes international normalised ratio; ACS = acute coronary syndrome.
*Combination of warfarin (INR 2.0-2.5) + aspirin® <100 mg/day may be considered as an alternative. f Drug-eluting stents should be avoided.

Recommendations

1 month: triple therapy of warfarin (INR 2.0-2.5) + aspirin®
<100 mg/day + clopidogrel 75 mg/day

Lifelong: warfarin (INR 2.0-3.0) alone

3 (-olimus group) to 6 (paclitaxel) months: triple therapy
of warfarin (INR 2.0-2.5) + aspirin® <100 mg/day +
clopidogrel 75 mg/day

Up to 12 months: combination of warfarin (INR 2.0-2.5) +
clopidogrel 75 mg/day (or aspirin® 100 mg/day)*
Lifelong: warfarin (INR 2.0-3.0) alone

6 months: triple therapy of warfarin (INR 2.0-2.5) + aspirin®
<100 mg/day + clopidogrel 75 mg/day

Up to 12 months: combination of warfarin (INR 2.0-2.5) +
clopidogrel 75 mg/day (or aspirin® 100 mg/day)*

Lifelong: warfarin (INR 2.0-3.0) alone

2-4 weeks: triple therapy of warfarin (INR 2.0-2.5) + aspirin®
<100 mg/day + clopidogrel 75 mg/day

Lifelong: warfarin (INR 2.0-3.0) alone

4 weeks: triple therapy of warfarin (INR 2.0-2.5) + aspirin®
<100 mg/day + clopidogrel 75 mg/day

Up to 12 months: combination of warfarin (INR 2.0-2.5) +
clopidogrel 75 mg/day (or aspirin® 100 mg/day)*

Lifelong: warfarin (INR 2.0-3.0) alone
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onstrated a reduction of the frequency of thrombo-

embolism [16].

There are two conditions in which anticoagulation
alone may be sufficient:

1. In primary prevention of coronary disease in pa-
tients on long-term anticoagulant the benefit of
adding aspirin® to anticoagulation is outweighed
by the increase risk of major bleeding [3].

2. In stable CHD patients without mechanical heart
valves and at least 6-12 months after coronary
stent implantation (tab. 1) anticoagulation alone is
sufficient.

Several large randomised studies demonstrated
the efficacy of anticoagulants in secondary prevention
[6, 17], while the combination of aspirin® with antico-
agulants did not add any benefit, but significantly in-
creased the risk of bleeding in these patients [8].

The need for safer and more effective combination
therapies has led to the development of anticoagulants
with a more predictive efficacy. Factor Xa initiates the
final common pathway of the coagulation cascade and
results in the formation of thrombin, which catalyses
additional coagulation-related reactions and promotes
platelet activation. Direct and selective inhibition of
the factor Xa is, therefore, an appealing strategy to
increase antithrombotic efficacy by limiting the risk of
bleeding. In the setting of ACS new oral Xa-inhibitors,
providing potent antithrombotic activity through selec-
tive inhibition of factor Xa by high-affinity binding
to antithrombin IIT have been recently tested.

The oral Xa-inhibitors

Since factor Xa plays a central role in thrombosis, the
inhibition of factor Xa might improve cardiovascular
outcomes in patients with a recent ACS. The orally
active, selective, direct factor Xa inhibitor apixaban
(under joint development by Bristol Meyer Squibb and
Pfizer) has been the subject of intense interest in the
recent years. It has been shown to reduce the incidence
of venous thromboembolism in patients undergoing
orthopaedic surgery or in acutely ill patients who had
congestive heart failure or respiratory failure or other
medical disorders and at least one additional risk
factor for venous thromboembolism in comparison to
enoxaparin and to prevent thromboembolic events in
patients with atrial fibrillation in comparison with vi-
tamin-K antagonist therapy [18-21].

In patients with ACS treated with aspirin® or aspi-
rin® plus clopidogrel, treatment with apixaban at doses
of 5 to 20 mg daily resulted in dose-related increases in
bleeding events and a trend toward fever ischaemic
events [22]. In July 2011 the announcement of the
APPRAISE-2 (Apixaban for Prevention of Acute
Ischaemic Events-2) results with apixaban in ACS
appeared to dash hopes that oral anticoagulant ther-
apy could be added to dual antiplatelet therapy in ACS.
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APPRAISE-2 was a phase 3 trial comparing apixaban
to placebo in ACS patients already receiving standard
antiplatelet therapy and who had at least 2 additional
risk factors for recurrent ischaemic events. The trial
planned to enroll 10800 patients and was stopped pre-
maturely after 7392 patients enrolled because of an in-
crease in major bleeding events in patients receiving
apixaban [23]. After a medial follow-up of 241 days, the
primary endpoint of combined rate of cardiovascular
death, MI or ischaemic stroke was seen in 7.5% of
the patients treated with apixaban and in 7.9% in the
placebo group (HR 0.95, CI 1.5-4.46, p = 0.51, fig. 1).
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Kaplan-Meier curves for the primary efficacy outcome in the AP-
PRAISE-2 (panel A, reproduced from [23]: Alexander JH, Lopes RD,
James S, et al. Apixaban with antiplatelet therapy after acute coronary
syndrome. N Engl J Med. 2011;365:699-708. © Massachusetts
Medical Society, Waltham, MA, USA. Reprint with kind permission)
and ATLAS ACS 2-TIMI 51 (panel B, reproduced from [25]: Mega JL,
Braunwald E, Wiviott SD, et al. Rivaroxaban in patients with a recent
acute coronary syndrome. N Engl J Med. 2012;366:9-19. © Massachu-
setts Medical Society, Waltham, MA, USA. Reprint with kind permis-
sion.). In both studies the primary efficacy outcome was the composite
of cardiovascular death, myocardial infarction, or ischaemic stroke.
The inset shows the same data on an enlarged y axis.
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Event rates for efficacy and safety endpoints in the ATLAS ACS 2 -
TIMI 51study (Rivaroxaban in Patients with a Recent Acute Coronary
Syndrome).[25].

* p <0.05 for pairwise comparison of both, 2.5 mg BID rivaroxaban
vs placebo and 5 mg BID rivaroxaban vs placebo.

1 p <0.05 for pairwise comparison of 2.5 mg BID rivaroxaban vs
placebo, but p = ns for pairwise comparison of 5 mg BID rivaroxaban
vs placebo.

Major bleeding occurred more frequently in the apixa-
ban arm (1.3%) compared to placebo (0.5%, p = 0.001).
This APPRAISE-2 study therefore failed to confirm the
promising results seen in 3 phase 2 trials suggesting
that oral anticoagulants when added to antiplatelet
therapy in ACS patients would reduce recurrent events
without causing a large excess of bleeding complica-
tions. These results raised doubts about whether mean-
ingful incremental efficacy can be achieved with an
acceptable risk of bleeding by combining long-term
anticoagulant with both aspirin® and a P2Y12-receptor
antagonist. This dilemma was however solved later on
with the presentation of the data of another ACS trial
using low-dose rivaroxaban.

Rivaroxaban is an oral anticoagulant that directly
and selectively inhibits factor Xa. It was discovered
in Bayer HealthCare’s Wuppertal laboratories in Ger-
many, and is being jointly developed by Bayer Health-
Care and Janssen Research & Development (a Johnson
and Johnson, J&J company). In the US, J&J holds
marketing right for rivaroxaban. It has a rapid onset of
action with a predictable dose response and high bio-
availability, no requirement for routine coagulation
monitoring, and a limited potential for pharmacoki-
netic interaction. Rivaroxaban is marketed under the
brand name of Xarelto. Convincing data have demon-
strated superior efficacy compared to LMWH in the
prevention of deep venous thrombosis following elec-
tive hip or knee replacement. Thus, it has rapidly
obtained approval for this indication in more than 110
countries. In Europe, it was approved by the EMA on
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December 19 2010, and in US received FDA approval
on July 2011. In addition, rivaroxaban has been more
recently approved for the prevention of stroke and
systemic embolism in patients with nonvalvular atrial
fibrillation.

The ATLAS ACS-TIMI 46 (Anti-Xa Therapy to
Lower cardiovascular events in Addition to aspirin®
with/without thienopyridine therapy in Subjects with
Acute Coronary Syndrome) was a phase 2 dose-finding
trial that enrolled 3491 patients with a recent acute
coronary syndrome [24]. Rivaroxaban was tested at to-
tal daily doses ranging from 5 to 20 mg and, as com-
pared with placebo, reduced the composite end point of
death, myocardial infarction, or stroke with the lowest
hazard ratios noted for the lowest twice-daily doses,
whereas there was a dose-dependent increase in bleed-
ing events.

With the aim of determining a clinically effective
low-dose regimen, and on the base of the observations
made in ATLAS ACS-TIMI 46, a phase 3 trial to eval-
uate twice-daily rivaroxaban at doses of 2.5 mg and
5 mg twice daily as adjunctive therapy in patients with
a recent acute coronary syndrome was conceived. The
ATLAS ACS 2-TIMI 51 study was designed to test
the efficacy of rivaroxaban compared to placebo in pre-
venting cardiovascular death, myocardial infarction
and stroke in patients after an episode of ACS [25].
Patients were given standard antiplatelet therapy plus
rivaroxaban dosed at 2.5 mg or 5 mg BID, or a placebo
for a mean of 13 months and up to 31 months. These
doses represent 25% and 50% respectively, of the daily
dose tested in the setting of atrial fibrillation [26]. A to-
tal of 15526 patients were randomised. The vast major-
ity (93%) received aspirin® plus a thienopyridine agent
in addition to the study drug or placebo. The study de-
sign was double blind, randomised, placebo-controlled.
The primary efficacy end point was a composite of
death from cardiovascular causes, myocardial infarc-
tion, or stroke. Rivaroxaban significantly reduced the
primary efficacy end point, as compared with placebo,
with respective rates of 8.9% and 10.7% (HR in the
rivaroxaban group 0.84; 95% CI 0.74 to 0.96; p = 0.008,
fig. 1), with significant improvement for both the twice-
daily 2.5-mg dose (9.1% vs 10.7%, p = 0.02) and the
twice-daily 5-mg dose (8.8% vs 10.7%, p = 0.03). Rivar-
oxaban showed, therefore, a significant 16% reduction
of the primary endpoint. The twice-daily 2.5-mg dose
reduced the rates of death from cardiovascular causes
(2.7% vs 4.1%, p = 0.002) and from any cause (2.9% vs
4.5%, p = 0.002), a survival benefit that was not seen
with the twice-daily 5-mg dose. As compared with pla-
cebo, rivaroxaban increased the rates of major bleeding
not related to coronary artery bypass grafting (2.1% vs
0.6%, p <0.001) and intracranial haemorrhage (0.6% vs
0.2%, p = 0.009), without a significant increase in fatal
bleeding (0.3% vs 0.2%, p = 0.66) or other adverse
events. The twice-daily 2.5-mg dose resulted in fewer
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fatal bleeding events than the twice-daily 5-mg dose
(0.1% vs 0.4%, p = 0.04). The authors concluded that in
patients with a recent acute coronary syndrome, rivar-
oxaban reduced the risk of the composite endpoint
of death from cardiovascular causes, myocardial in-
farction, or stroke. Rivaroxaban increased the risk of
major bleeding and intracranial haemorrhage but not
the risk of fatal bleeding.

Potential difference between APPRAISE-2
and ATLAS ACS 2-TIMI 51

One difference that may turn out to be key is that
patients enrolled in ATLAS ACS 2-TIMI 51 were strat-
ified based upon whether the investigator planned to
give aspirin® alone or aspirin® plus thienopyridine such
as clopidogrel or prasugrel. In contrast to the atrial
fibrillation trial ROCKET AF, rivaroxaban was given
in the ATLAS ACS 2-TIMI 51 twice a day with lower
dose (2.5 or 5 mg BID in ATLAS ACS versus 10 g BID
in ROCKET AF [27, 28].

Conclusion

Long-term anticoagulation (alone or in combination
with antiplatelet agents) is beneficial in a subgroup of
patients with CHD, however, the risks of increased
major bleeding events has to be weighed against the
potential reduction in ischaemic events. New anti-
thrombotic drugs have shown impressive result in the
setting of ACS. More potent anti-platelets and plas-
matic anticoagulants were tested in NSTEMI and
STEMI patients treated with or without PCI. The new
oral anti Xa rivaroxaban showed a 16% relative risk
reduction in primary efficacy end point, as compared
with placebo. The twice-daily 2.5-mg dose of rivaroxa-
ban tested in the ATLAS significantly reduced the
rates of death from cardiovascular causes and from any
cause, a survival benefit that was not seen with the
twice-daily 5-mg dose. As compared with placebo, riva-
roxaban increased the rates of major bleeding not
related to coronary artery bypass grafting and intra-
cranial haemorrhage, without a significant increase
in fatal bleeding or other adverse events. The risk of
bleeding was dose-dependent. These results are of
great clinical relevance as the study demonstrated a
relevant cardiovascular risk reduction during the first
year after an ACS on top of effective antiplatelet ther-
apy. The decision to use low doses of rivaroxaban in the
context of an ACS appears to make sense and shows
some analogy to the OASIS-5 study, in which low dose
fondaparinux (2.5 mg/d) showed a good effectiveness
and save profile. It is, however, premature to claim
that rivaroxaban has a definitive role in secondary pre-
vention. In fact, the ATLAS ACS 2-TIMI 51study was
performed in a selected population and elderly patients
(>75 years old), women and patients with renal failure
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were underrepresented. This aspect appears particu-
larly relevant if the save spectrum of a triple therapy
is considered. In addition, prasugrel and ticagrelor
(two potent antiplatelet agents) were recently intro-
duced in the clinical practice in the treatment of ACS
and these substances have been shown to be more ef-
fective than clopidogrel. Therefore, the benefit of add-
ing rivaroxaban could be less impressive in the setting
of dual antiplatelet therapy with either prasugrel or
ticagrelor, and the risk of major bleeding even more
pronounced. Based on the large number of new anti-
thrombotics reaching the clinical stage, several new
studies in secondary prevention are expected. This is of
great importance as the event rate in the first year
following an ACS is still in the range of 10%.
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