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WHAT IS ALREADY KNOWN ABOUT
THIS SUBJECT
• Terutroban is a selective TP receptor

antagonist, i.e. a specific antagonist of the
thromboxane A2 and prostaglandin
endoperoxide receptors, shown to improve
endothelial function after a single
administration in patients with coronary
artery disease.

WHAT THIS STUDY ADDS
• This randomized, double-blind,

placebo-controlled trial demonstrates that
repeated-dose terutroban for 15 days
improves endothelial function and inhibits
thromboxane A2-induced platelet
aggregation in high-cardiovascular-risk
patients taking 300 mg of aspirin per day.
Terutroban may prove useful for preventing
cardiovascular events in such patients.

AIMS
The specific TP receptor antagonist terutroban improves endothelial
function after a single dose in patients with coronary artery disease.
Our aim was to evaluate the effects and dose dependency of
repeated-dose terutroban on endothelial function and platelet
aggregation in high-cardiovascular-risk patients with carotid
atherosclerosis.

METHODS
We randomly allocated 48 patients taking 300 mg aspirin per day to
placebo or to one of three terutroban dosages (2.5, 5 or 10 mg) for 15
days in a double-blind study. Flow-mediated vasodilatation was
evaluated before and 2 h after the first oral dose on day 0 and 2 h after
the last oral dose on day 14.

RESULTS
On day 0 and day 14, all three terutroban dosages improved
flow-mediated vasodilatation and abolished platelet aggregation
induced by the TP receptor agonist U46619, without changing the
aggregation response to ADP or collagen.

CONCLUSION
Terutroban, by chronically improving endothelium-dependent
vasodilatation and inhibiting platelet aggregation, may prove useful for
preventing cardiovascular events in high-risk patients.
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Introduction

Atherosclerosis is a chronic vascular disease in which
inflammation, endothelial dysfunction and platelet hyper-
activity play crucial roles. Endothelial dysfunction, an early
phenomenon in atherosclerosis that often antedates the
structural changes and clinical manifestations [1], is char-
acterized by deficient release by the endothelial cells of
vasodilating substances such as nitric oxide, prostacyclin
and endothelium-derived hyperpolarizing factor [2].
One of the current hypotheses is that impairment of
endothelium-dependent relaxation in atherosclerosis
may be accompanied by a propensity for releasing
endothelium-contracting factors, such as thromboxane A2

(TXA2), superoxide anions and the peptide endothelin [3].
One consequence of endothelial dysfunction is enhance-
ment of platelet–endothelial cell interactions, which leads
to increased TXA2 levels.

Thromboxane A2 is a vasoconstricting substance pro-
duced from arachidonic acid via the cyclo-oxygenase
pathway. It binds to a specific membrane-bound throm-
boxane prostaglandin (TP) receptor, thereby promoting
vasoconstriction, platelet aggregation and cellular prolif-
eration. However, TP receptors can bind to other vasocon-
strictor prostanoids, such as isoprostanes [4], which are
non-enzymatic products of cell membrane phospholipids.
Isoprostanes are released in response to oxidative stress [5]
in diseases such as hypercholesterolaemia [6, 7], diabetes
mellitus [8] and acute coronary syndromes [9].

Aspirin, which decreases the risk of myocardial infarc-
tion and stroke by inhibiting TXA2 release from platelets,
inhibits neither the release of TXA2 from nonplatelet
sources nor the formation of isoprostanes. Therefore, an
important question is whether vasoconstrictor pros-
tanoids (TXA2 and isoprostanes) contribute to endothelial
dysfunction and affect vascular tone even in patients
treated with aspirin.

Terutroban, previously called S18886, is a selective TP
receptor antagonist, i.e. a specific antagonist of the TXA2

and prostaglandin endoperoxide receptors [10]. Ter-
utroban is a potent antithrombotic agent and also pos-
sesses antiatherosclerotic [11, 12] and antivasoconstrictor
properties [13]. The antithrombotic properties of ter-
utroban have been investigated in animal models [14, 15],
including ex vivo models of thrombosis in a Badimon
chamber [16]. Ex vivo experiments have also been per-
formed in patients previously treated with aspirin for the
primary or secondary prevention of ischaemic stroke. In
this setting, the antithrombotic effect of terutroban was
greater than that of aspirin and similar to that of the
clopidogrel–aspirin combination [17]. The antivasocon-
strictor properties of a single oral 10 mg dose of ter-
utroban were investigated in 20 patients with coronary
artery disease (CAD) who were on aspirin at a dosage of
100 mg day-1 [10]. Endothelial function was assessed
based on flow-mediated vasodilatation (FMD) and acetyl-

choline (ACh)-induced vasodilatation. The single ter-
utroban dose was followed by an FMD increase and by
significant potentiation of the response to ACh compared
with the placebo, with no change in the effect of sodium
nitroprusside. These results suggest that the release of
endogenous TP receptor agonists may contribute to
induce endothelial dysfunction despite aspirin treatment
in patients with CAD. However, this study did not deter-
mine whether the effects of terutroban persisted after
repeated dosing, nor did it identify the lowest effective
dose.Moreover, aspirin was used in the previous study only
at a dosage of 100 mg day-1, raising the possibility that
terutroban might not be effective in patients given higher
aspirin dosages of up to 300 mg day-1, which are widely
prescribed.

The present study was designed to investigate the fol-
lowing three hypotheses in high-cardiovascular-risk
patients with atherosclerosis: (i) terutroban in repeated
doses is effective in improving endothelium-dependent
vasodilatation; (ii) terutroban is effective in low doses; and
(iii) terutroban improves endothelium-dependent vasodi-
latation in patients taking larger aspirin doses (300 mg)
than in the previous study (100 mg). We consequently
designed a randomized, double-blind, placebo-controlled
trial of terutroban (2.5, 5 or 10 mg day-1) in patients with
carotid atherosclerosis (elevated carotid intima–media
thickness) who were already taking 300 mg day-1 aspirin.
Endothelial function was evaluated based on FMD, and
blood samples were collected for measurement of ex vivo
platelet aggregation.

Patients and methods

Inclusion and exclusion criteria
Men aged 40–80 years and postmenopausal women aged
55–80 years were included if they were ambulatory and
had both carotid atherosclerosis, defined as intima–media
thickness �0.75 mm at the common carotid artery exam-
ined using high-resolution B-mode ultrasonography
within the past 3 months, and proven forearm endothelial
dysfunction, defined as FMD <4.1% during a hyperaemia
test. In addition, patients were selected based on a previ-
ous history of cardiovascular disease (myocardial infarc-
tion, coronary artery disease, angina, ischaemic stroke,
haemorrhagic stroke, transient ischaemic attack and/or
peripheral artery disease), or a Framingham score greater
than 15 for men or 18 for women (defining a 10 year risk of
cardiovascular disease greater than 20%) [18, 19]. We did
not include patients with any of the following conditions:
severe carotid artery stenosis (�70% reduction in diam-
eter of the common or internal carotid artery), history of
intracerebral haemorrhage, myocardial infarction in the
past 3 months, polycythaemia, heart failure, cardiac
arrhythmias, uncontrolled hypertension, bleeding disor-
ders, hypersensitivity to aspirin, or type 1 diabetes, platelet
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count <100 ¥ 109 l-1 or >600 ¥ 109 l-1, prothrombin time
<70%, haemoglobin <10 g dl-1, or activated partial throm-
boplastin time >8 s longer than the control value. No anti-
inflammatory drugs other than aspirin were allowed.
Among the 48 included patients, 32 had a previous history
of cardiovascular disease and the other 16 had a Framing-
ham score indicating a high cardiovascular risk. All patients
gave written informed consent before study inclusion,
and the study protocol was approved by the indepen-
dent ethics committee of the Henri Mondor Teaching
Hospital (Créteil, France). The study was conducted in
accordance with the ethical principles of the Declaration
of Helsinki.

Study design and treatment
This was a randomized, double-blind, placebo-controlled,
single-centre trial. All patients received prophylactic
aspirin at a higher dosage (300 mg day-1) than usual for at
least 10 days prior to inclusion and throughout the study
period. Patients were randomly allocated to one of four
parallel groups treated with terutroban 2.5, 5 or 10 mg or a
placebo orally, once daily for 15 consecutive days, which
allowed the terutroban levels to reach the steady state.The
number of patients was set at 12 completed patients per
group, based on previous studies [10]. Terutroban and
placebo capsules were provided by Institut de Recherches
Internationales Servier (Courbevoie, France).

Evaluation of flow-mediated vasodilatation
Flow-mediated vasodilatation was measured before and
2 h after the first study-drug dose on day 0 (D0) and 2 h
after the last study-drug dose on day 14 (D14).The method
used to measure FMD has been described elsewhere [10,
20]. All measurements were performed after a 30 min rest
in the supine position in a temperature-controlled room at
22°C with continuous blood-pressure monitoring. A high-
resolution ultrasound Wall Track system (Pie Medical,Maas-
tricht, The Netherlands) with a 7 MHz linear probe was
used to measure the internal diastolic diameter (with a
precision of 30 mm) of the distal brachial artery after 5 min
ischaemia of the ipsilateral hand induced by inflating a
wrist cuff at 200 mmHg (hyperaemia test). With this test,
cuff deflation causes a transient increase in shear stress,
which induces endothelial NO release and therefore flow-
dependent vasodilatation.The maximal diameter (MD) was
defined as the greatest diastolic diameter measured after
cuff deflation. Measurements were made at deflation over
five or six cardiac cycles, then at 30 s intervals for 3 min.The
diameter at deflation was taken as the basal (minimal)
diameter (BD). The FMD (%) was defined as [(MD – BD)/
BD] ¥ 100.

Ex vivo platelet aggregation tests
Blood (15 ml) was collected into a standard lithium heparin
tube maintained at 4°C in 0.129 mol l-1 sodium citrate
(3.8% w/v). Blood samples were drawn before and 2 h after

the first dose on D0 and 2 h after the last dose on D14.The
first few drops of each sample were discarded. After cen-
trifugation (1500g, 10 min, 25°C), the platelet-rich plasma
preparation was adjusted to 300 ¥ 109 platelets l-1. If the
platelet count was <150 ¥ 109 l-1, the sample was dis-
carded. Aggregation was assessed within 3 h of sample
collection using an aggregometer (Beckman Coulter, Brea,
CA, USA) by operators blinded to the study treatment.
Platelet aggregation was induced by the selective TP
receptor agonist U46619 (7 mmol l-1; Calbiochem), collagen
(2 mg ml-1) or ADP (5 mmol l-1).Results are expressed as per-
centage of maximal platelet aggregation.

Safety data
Bleeding time was determined 4 h after the last study drug
dose on D14. If the value on D14 was >12 min, it was deter-
mined again on day 35. We used the Ivy Nelson method
with a Simplate® 1R device (Organon Technika, Eppelheim,
Germany) at the forearm, with a blood pressure cuff on the
upper arm inflated at 40 mmHg throughout the proce-
dure. We collected the following data at baseline, on D14,
and at follow-up completion on day 35: physical findings,
adverse events, cardiovascular parameters (supine blood
pressure, heart rate and electrocardiogram), blood bio-
chemical parameters and haematological parameters.

Statistical analysis
Statistical analyses of FMD and platelet aggregation 2 h
after the first dose (D0) and last dose (D14) were con-
ducted on the per-protocol populations. The treatment
effect was estimated using analysis of covariance with the
baseline value as a covariate, followed by Dunnett’s test to
compare each terutroban dose vs. placebo. In each treat-
ment group, the mean and SD were computed for each
variable. Associated P values were determined for each
terutroban–placebo comparison. To assess change over
time in each treatment group, Student’s paired t-test was
used. For all analyses, P < 0.05 was considered significant.
Safety analyses were done on the patients exposed to the
study treatment.

Results

Study population
Of 51 patients who were screened and selected for the
study, 48 patients were randomized (Figure 1). The per-
protocol population included 47 patients on D0 (one
patient in the 2.5 mg terutroban group was excluded due
to noncompliance with aspirin treatment) and 46 patients
on D14 (one patient in the 10 mg terutroban group was
excluded due to nonperformance of the evaluation
planned for D14). All 48 patients were included in the
safety analysis.

There were no differences in baseline characteristics
across the four treatment groups (n = 12 in each group;
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Table 1). Mean age was 63.5 � 8.7 years overall and mean
intima–media thickness was 0.91 � 0.09 mm.

Six patients had documented carotid stenoses
between 30 and 67%. Most patients (97.9%) had a history
of previous disease such as dyslipidaemia (56.3%), essen-
tial hypertension (54.2%), coronary atherosclerosis
(29.2%), acute myocardial infarction (20.8%), type 2 diabe-
tes (20.8%) and angina pectoris (18.8%). At inclusion, all

patients were receiving concomitant treatments, including
medications used to treat atherosclerosis (statins, 60.4%;
b-blockers, 52.1%; and/or angiotensin-converting enzyme
inhibitors, 29.2%).

The mean treatment duration was 14.9 � 1.1 days. No
patient withdrew from the study or was lost to follow-up.
Mean overall treatment compliance (as estimated by
counting unused tablets) was 99.9%.

Randomized (n = 48)

Selected (n = 51)

Placebo (n = 12)

Analysed (n = 12) Analysed (n = 12) Analysed (n = 12) Analysed (n = 12)

Not randomized
 - Refused participation (n = 1)
 - Patient participating in another study (n = 1)
 - Inclusion period closed (n = 1)

Terutroban 2.5 mg
(n = 12)

Terutroban 5 mg
(n = 12)

Terutroban 10 mg
(n = 12)

Figure 1
Patient flow chart

Table 1
Main baseline characteristics and medical history of randomized patients

Placebo
(n = 12)

Terutroban
2.5 mg day-1

(n = 12)

Terutroban
5 mg day-1

(n = 12)

Terutroban
10 mg day-1

(n = 12)

Age (years) 63 � 9 60 � 8 64 � 9 67 � 8
Male, n 12 12 10 10

Body mass index (kg m-2) 28 � 3 27 � 3 28 � 3 26 � 3
Heart rate (beats min-1) 65 � 4 63 � 6 60 � 8 65 � 7

Systolic blood pressure (mmHg) 140 � 17 135 � 12 142 � 15 142 � 15
Diastolic blood pressure (mmHg) 83 � 9 77 � 8 83 � 7 80 � 13

Blood glucose (mmol l-1) 8 � 4 7 � 2 7 � 3 6 � 1
Intima–media thickness (mm) 0.95 � 0.10 0.90 � 0.10 0.92 � 0.08 0.87 � 0.08

Disorders of lipid metabolism, n 7 9 4 7
History of essential hypertension, n 9 4 8 5

History of myocardial infarction, n 3 3 2 2
History of type 2 diabetes, n 4 2 4 –

History of angina pectoris, n 4 1 2 2
Concomitant treatment

b-Blockers, n 2 (16.7) 7 9 7
HMG CoA reductase inhibitors, n 9 (75.0) 8 6 6
Angiotensin-converting enzyme inhibitors, n 6 (50.0) 1 4 3
Calcium channel blockers, n 2 (16.7) – 2 4

Unless otherwise stated, values are means � SD.
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Flow-dependent vasodilatation

The hyperaemia test at baseline induced comparable arte-
rial vasodilatation in all groups, with a mean FMD change
ranging across groups from 2.16 to 2.70%, indicating the
presence of endothelial dysfunction. Two hours after the
first 2.5 mg terutroban dose (D0), mean FMD significantly
increased by 92%, to 4.14 � 1.25% [95% confidence inter-
val (CI) of the difference, 1.23–2.73; P < 0.001 vs. baseline;
Table 2 and Figure 2]. This increase was sustained over the
next 2 weeks, with the mean FMD on D14 being
4.42 � 1.22% (95% CI of the difference, 1.60–2.91; P < 0.001
vs. baseline). Both postdrug values were significantly dif-
ferent from those recorded at the same time points in the
placebo group (both P < 0.001).

The higher terutroban dosages of 5 and 10 mg day-1

produced similar results, with FMD increases to
3.88 � 0.96% (95% CI of the difference, 0.95–1.79)
and 4.07 � 0.77% (95% CI of the difference, 0.92–1.66),
respectively, 2 h after the first dose on D0, and sustained
increases on D14 [4.00 � 1.23% (95% CI of the dif-
ference, 10.60–1.98) and 4.17 � 0.72% (95% CI of the
difference, 1.03–2.05), respectively]. Flow-mediated
dilatation values after each terutroban dose were
always significantly higher than the values at baseline
or in the placebo group (Table 2 and Figure 1). No
dose–response relation was found within the range
of terutroban doses tested. There was no significant dif-
ference between FMD on D14 and FMD 2 h postdose on
D0.

Table 2
Flow-mediated vasodilatation in the per-protocol population at baseline and 2 h after the first study drug dose on day 0 and 2 h after last study drug dose
on day 14

Flow-mediated vasodilatation (%)

Baseline

2 h after
intake on
day 0

2 h after
intake on
day 14

Day 0 vs.
placebo‡
P value

Day 0 vs.
baseline§
P value

Day 14 vs.
placebo‡
P value

Day 14 vs.
baseline§
P value

Placebo (n = 12) 2.30 � 0.70 2.57 � 0.65* 2.39 � 0.47
Terutroban 2.5 mg day-1 (n = 11) 2.16 � 0.51 4.14 � 1.25 4.42 � 1.22 <0.001 <0.001 <0.001 <0.001

Terutroban 5 mg day-1 (n = 12) 2.51 � 0.72* 3.88 � 0.96* 4.00 � 1.23 0.001 <0.001 0.001 0.001
Terutroban 10 mg day-1 (n = 12) 2.66 � 0.81 4.07 � 0.77† 4.17 � 0.72† <0.005 <0.001 <0.001 <0.001

Values are means � SD. *Data available for n = 11 patients; †data available for n = 10 patients; ‡Dunnett’s test; §Student’s paired t-test.
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Figure 2
Flow-mediated vasodilatation (FMD) at baseline, 2 h after the first study drug dose on day 0 (D0) and 2 h after the last study drug dose on day 14 (D14) in
patients receiving placebo or terutroban at a dosage of 2.5, 5 or 10 mg day-1. *P � 0.001 vs. placebo; +P � 0.001 vs. baseline. Baseline (�); D0 ( ); D14 ( )
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Platelet aggregation
The results of the ex vivo platelet aggregation tests using
the selective TP receptor agonist U46619 are summarized
in Table 3. U46619-induced platelet aggregation was
almost completely inhibited (<20%) within 2 h after the
first dose on D0 in all patients receiving terutroban at any
dosage.The differences were highly significant vs. baseline
and vs. placebo (all P < 0.001).The ex vivo platelet aggrega-
tion results 2 h after the last dose on D14 were similar to
those measured 2 h after the first dose on D0 (data not
shown). Platelet aggregation induced by ADP or collagen
was not significantly altered.

Safety
All three terutroban dosages administered in addition to
aspirin 300 mg day-1 were well tolerated. No serious
adverse events or adverse events leading to discontinua-
tion of treatment were observed. Treatment-emergent
adverse events occurred in three patients, as follows: one
patient in the placebo group experienced a mild
erythematous rash and mild leg cramps on D14; one
patient in the 5 mg day-1 terutroban group had a bleeding-
time increase to 15 min on D14, with a normal value of
5 min on day 35; and one patient in the 10 mg day-1 ter-
utroban group experienced mild pharyngitis on D14. Addi-
tionally, one patient in the 2.5 mg day-1 terutroban group
experienced mild pruritus 1 day after treatment comple-
tion. Bleeding time on D14 was similar in all treatment
groups (Table 4). No changes were observed in blood pres-
sure, other vital signs, or other biological or electrocardio-
gram parameters.

Discussion

Treatment with 2.5, 5 or 10 mg day-1 terutroban added to
300 mg day-1 aspirin improved endothelium-dependent
vasodilatation in the peripheral arteries of high-
cardiovascular-risk patients with carotid atherosclerosis.

The beneficial effect of terutroban on FMD was detectable
after the first intake and persisted up to the end of the 2
week treatment period. The FMD increases recorded with
terutroban were significant compared with baseline values
and with values in the placebo group, and they were
similar with all three dosages tested (2.5, 5 and 10 mg
day-1). These results are in line with the FMD increase
observed after a single 10 mg terutroban dose in CAD
patients treated with 100 mg day-1 of aspirin [10], and they
establish that the effect persists during longer term treat-
ment added to low-dose aspirin (300 mg day-1).These find-
ings provide further confirmation of the vascular
properties of terutroban in a population already treated
with aspirin. Terutroban was safe and well tolerated in our
study.

Measurement of FMD at the brachial artery is widely
used to assess peripheral and coronary endothelial func-
tion [21, 22].This method is non-invasive and can therefore
be used for repeated measurements. Flow-mediated
vasodilatation reflects the ability of blood vessels to adjust
their vascular tone and blood flow in response to changes
in the local environment and, more specifically, to dilate in
response to an increase in shear stress. The absolute
terutroban-induced FMD changes in our study of 1.4–2.3%
are in line with the guidelines for using FMD measurement
in clinical trials [21]. In a previous study, terutroban
improved acetylcholine-induced vasodilatation without
changing the response to sodium nitroprusside, indicating
that one major effect of terutroban was to improve
endothelium-dependent vasodilatation.

The beneficial effect of terutroban on FMD was found
in patients receiving concomitant aspirin, 300 mg day-1,
which is within the recommended dosage range for
decreasing ischaemic events in high-risk patients. The
absence of an arm without aspirin treatment may consti-
tute a limitation of the study. However, stopping aspirin in
these high-risk patients would have been unethical, and
one of the main goals of the study was to test terutroban in
patients taking the largest widely used dosage of prophy-
lactic aspirin. The additional effect of terutroban may be
related to the different mechanisms of action of ter-
utroban and aspirin. Aspirin reduces platelet aggregation
by inhibiting the production of TXA2 by platelets (i.e. by
inhibiting cyclo-oxygenase 1) but does not inhibit the pro-
duction of TXA2 by other sources and has no effect on the
activity of other TP receptor ligands with platelet-
activating or vasoconstricting effects such as prostanoids
and isoprostanes. The TP receptors participate in
thromboxane- and prostanoid endoperoxide-dependent
regulation of vascular tone and vasoconstriction. This may
explain why up to 20% of patients with atherosclerosis or
CAD experience recurrent vascular events despite aspirin
therapy and why some patients exhibit aspirin resistance
[23]. By specifically antagonizing the TP receptor, ter-
utroban inhibits the activity of all TP receptor ligands (both
enzymatic and non-enzymatic in origin), not only on plate-

Table 3
Platelet aggregation (percentage of maximal aggregation) induced by
U46619 at baseline, 2 h after the first study drug dose on day 0 and 2 h
after the last study drug dose on day 14

Aggregation induced by U46619 (%)
Baseline Day 0 Day 14

Placebo (n = 12) 95.3 � 5.8 91.6 � 10.4 88.3 � 11.8
Terutroban 2.5 mg day-1

(n = 11)
99.4 � 1.6 2.0 � 2.0*† 2.6 � 1.8*†

Terutroban 5 mg day-1 (n = 12) 90.3 � 11.1 4.7 � 2.2*† 4.0 � 3.4*†
Terutroban 10 mg day-1

(n = 12)
87.8 � 14.2 4.6 � 3.5*† 6.2 � 4.2*†

Values are means � SD. *P < 0.001 vs. baseline (Dunnett’s test); †P < 0.001 vs.
placebo (Student’s paired t-test).
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let TP receptors, but also on endothelial TP receptors,
thereby limiting the vasoconstricting effects of pros-
tanoids and isoprostanes. Furthermore, TP receptor
antagonism does not interfere with the synthesis of
endogenous vasodilator prostanoids, such as prostaglan-
din. These broader effects of terutroban compared with
aspirin were shown in apoplipoprotein E knockout mice, in
which atherogenesis was delayed by terutroban but not by
aspirin [12].

As expected, all three terutroban dosages completely
inhibited U46619-induced platelet aggregation, in
keeping with the specific receptor-inhibiting effect of ter-
utroban and with available data. Our platelet aggregation
results are consistent with those reported by Gaussem
et al. in patients with peripheral arterial disease [24]. Those
authors showed a direct relation between pharmacokinet-
ics and pharmacodynamics and predicted that complete
inhibition of platelet aggregation would be achieved with
10 or 30 mg terutroban for at least 24 h in patients with
stable peripheral artery disease. However, they found no
dose dependency of the effect on platelet aggregation 2 h
after terutroban administration [22].

We found no evidence that the FMD response to ter-
utroban was dose dependent within the range tested (2.5–
10 mg day-1). It should be noted that FMD was measured
2 h postdose, that is, at the time of the peak effect, when
the plasma concentration was probably effective with all
three dosages. This fact may explain why we found no
dose–effect relation. Measuring FMD before terutroban
administration on day 14 would have been useful, espe-
cially with the lowest dosage. The absence of such a mea-
surement is a limitation of this study.

Terutroban was well tolerated in the dosages used in
our study. Despite co-administration with aspirin, which is
known to increase the risk of bleeding [25, 26], no increase
in bleeding was observed in the patients receiving ter-
utroban. A single patient had a moderate bleeding time
increase, which resolved spontaneously.

Conclusions
This study demonstrated that once-daily administration of
terutroban at a dosage of 2.5, 5 or 10 mg day-1 for 2 weeks
significantly improved endothelium-dependent FMD and
inhibited platelet aggregation in high-risk patients with
atherosclerosis receiving prophylactic aspirin therapy.

These results constitute useful information for further drug
development, because both platelet inhibition and
improved vascular function are essential for prevention of
cardiovascular events in patients with atherosclerosis.
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