Int J Clin Lab Res 22:58-61, 1992

Brief definitive report

REW.. Joreast ae Gunicats Lanogstons I l

© Springer-Verlag 1992

Bleeding time and antiplatelet agents in normal volunteers
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Summary. Clinical trials have shown that antiplatelet
agents are effective in the prevention of thrombosis in
arterial diseases and increase bleeding time. To compare
the effects of three such drugs [acetylsalicylic acid (ASA)
at two dose levels, ticlopidine and indobufen] on bleeding
time, we performed a randomized cross-over study on 12
normal subjects. All received the four treatments (ASA
300 mg daily and 500 mg twice daily, ticlopidine 250 mg
twice daily and indobufen 200 mg twice daily, each for 6
days plus one dose on day 7) in a sequential manner with
a washout period of 15 days between the treatments.
Bleeding time was measured using a Surgicut device (Or-
tho, Milan, Italy) before treatment, 2 and 24 h after the
first administration, and before and 2, 24, 48 and 72 h
after the last administration. ASA (at both doses) and
indobufen quickly induced a significant prolongation of
bleeding time, but the effect of indobufen soon wore off
after the treatment was stopped, unlike that of ASA. In
contrast, ticlopidine treatment prolonged bleeding time
only after the first 24 h, and after 7 days the mean value
was significantly higher than with ASA (both doses) and
indobufen. This significant difference in bleeding time
between ticlopidine and the other drugs was still present
48 h after the end of treatment.
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Introduction

Clinical trials have shown that antiplatelet drugs are use-
ful in the treatment of arterial diseases. For instance,
acetylsalicylic acid (ASA) prevents thromboembolic dis-
ease both in patients with transient ischemic attacks and
in those with unstable angina, and may reduce the inci-
dence of death and reinfarction in survivors of myocar-
dial infarction [1]. Ticlopidine seems effective in prevent-
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ing thrombosis in neurological patients [7, 8] and perhaps
also in unstable angina patients [14]. Indobufen, a re-
versible inhibitor of thromboxane-dependent platelet ag-
gregation [10—12], has been shown in recently completed
randomized trials to produce antithrombotic effects [4,
13]. Monitoring during administration of these drugs re-
vealed hemorrhagic complications, and antiplatelet
agents do increase bleeding time. We performed an open,
randomized, comparative study on 12 normal volunteers
to evaluate the effects on bleeding time, the duration of
the effects, and the tolerability of ASA (at two dose lev-
els), ticlopidine and indobufen after repeated administra-
tions.

Methods

Twelve healthy volunteers, 6 males and 6 females aged between 18
an 30 years, were admitted to the study. All were nonsmokers and
all had normal biood chemistry values, blood pressure and physical
examinations. Each of the following treatments was given in se-
quence to all subjects according to a Latin square design :indobufen
200 mg b.i.d. (Ibustrin; Farmitalia-Carlo Erba, Milan, [taly), ASA
300 mg/day and 500 mg b.i.d. (Bayer, Leverkusen, FRG) and ticlo-
pidine 250 mg b.i.d. (Tiklid, Midy, Italy). Each treatment was ad-
ministered for 6 days plus one dose on day 7. These drug doses are
those usually used in controlled and uncontrolled clinical studies. A
15-day washout was allowed between the treatments to obtain opti-
mal clearance and to avoid treating women with antiaggregants
during menstruation. Bleeding time was measured by applying a
40 mm Hg pressure on the upper arm and making an incision on the
anterior surface of the forearm using a Surgicut device (Ortho,
Milan, Italy). The time required for bleeding to stop was evaluated
and the results expressed in minutes and seconds. Bleeding time was
determined before treatment, 2 and 24 h after the first administra-
tion, and before and 2, 24, 48 and 72 h after the last administration
of each drug. All bleeding times were measured by the same physi-
cian, blinded as to treatment.

The significance of differences in bleeding time at each time
point were evaluated by analysis of variance for a Latin square
design [3]. When analyzing bleeding time we processed reciprocals
of values observed in order to normalize the distribution of data.
When the analysis of variance revealed a statistically significant
difference between the means of the various comparisons among all
the possible pairs, tables were computed according to Bonferroni
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Table 1. Bleeding time during the four treatments

Treatment Study day
1 7
Hours Hours
0 2 24 0 2 24 48 72
A n 12 12 12 12 12 12 12 12
Mean 3217 17.00 16.72 20.56 16.31 20.51 25.15 29.38
SD 14.23 6.33 6.80 4.09 3.75 6.49 10.28 17.78
B n 12 12 12 12 12 11 11 11
Mean 24.24 17.12 15.86 15.62 15.60 14.65 17.26 18.44
SD 6.64 3.88 3.35 4.57 5.96 4.68 6.59 4.70
C n 11 11 11 11 11 11 11 11
Mean 28.12 14.88 15.55 14.54 14.89 15.25 18.05 22.14
SD 7.51 6.87 5.27 4,51 3.09 5.21 9.32 518
D n 12 12 12 12 12 12 12 12
Mean 25.27 23.08 20.67 8.92 8.44 9.61 8.74 10.74
SD 7.08 8.56 9.80 4.27 4.54 5.59 3.90 3.68

* Reciprocals of the values were analyzed in order to normalize distribution of data
A, Indobufen; B. ASA 300 mg/day; C, ASA 500 mg b.i.d.; D, ticlopidine

Mean bleeding time (min)

Day 7

Fig. 1. Bleeding time during the four treatments (A, indobufen; B,
ASA 300 mg/day; C, ASA 500 mg b.i.d.; D, ticlopidine)

Results

The bleeding time pattern observed with the four treat-
ments is shown in Fig. 1. ASA (at both doses) and in-
dobufen caused a rapid modification of bleeding time,
whereas with ticlopidine the values remained constant for
the first 24 h (Table 1). During this period the only signif-
icant difference was between ticlopidine and the higher
ASA dose (Table 2).

After 7 days of treatment, the effect of indobufen dis-
appeared more rapidly than that of ASA. With ticlo-
pidine treatment, bleeding time showed a considerable
increase at 7 days and values remained high after discon-
tinuation of the drug. The mean value 48 h after treat-
ment was significantly higher with ticlopidine than all the
other treatments, and it was still significantly higher than
after indobufen and the higher ASA dose at 72 h (Table 2).

Tolerability

During treatment with the higher ASA dose episodes of
heartburn and mild epigastric pain were observed in 5§
and 4 subjects respectively, which resolved spontaneously
at the end of treatment. One episode of mild menometr-
orrhagia occurred in 1 woman at the end of treatment
with the lower ASA dose, which resolved spontaneously.
Ticlopidine treatment was associated with mild diarrhea
in 60% of subjects, and this side effect also resolved spon-
taneously when treatment ended. No fall in the leukocyte
count was observed with the ticlopidine treatment. In-
dobufen was well tolerated on the whole.

Discussion

This cross-over trial confirmed that prolongation of
bleeding time is a common side effect of the antiaggregat-
ing drugs used in clinical practice for the prevention of
arterial thromboembolic disease. No difference was ob-
served between the two doses of ASA investigated
(300 mg/day and 500 mg b.i.d.) as reported in the litera-
ture, although not in cross-over trials on normal volun-
teers [9]. However, 30 mg ASA are known to prolong
bleeding time [9-11].

In our study ASA and indobufen showed a similar
effect on bleeding time, which rose significantly over the
first 24 h of treatment with both drugs. In contrast as
expected, the administration of ticlopidine did not affect
bleeding time during the first 24 h. However, ticlopidine
did increase bleeding time after the first 24 h with a two-
to threefold increase on the 7th day of treatment with
respect to baseline.

This significant increase persisted for the 72 h follow-
ing drug suspension when the mean value was 11 min. In
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Table 2. Statistical analysis, according to Bonferroni tables, was performed on the basis of significant differences between the means of

bleeding time

Bleeding time Treatment times

Bleeding time (min)

Significant differences

hour
A C D Treatments P
Day1 0 $2=94.987 (29)
0.208 0.966 32.17 24.24 28.47 25.27
2 s2=35.234 (29) C-D 0.0035
0.017 0.136 17.00 17.11 15.11 23.08
Day 7 24 s2=21.519 (29)
0.047 0.79 16.72 15.86 15.65 20.66
0 s2=11.208 (29) A-B 0.0011
A-C 0.0002
A-D 0.0001
B-D 0.0001
0.0001 0.187 20.56 15.61 14.65 8.92 C-D 0.0003
2 s2=14.613 (29) A-D 0.0001
B-D 0.0001
0.0001 0.157 16.31 15.60 14.85 8.44 C-D 0.0004
24 s2=15.908 (28) A-B 0.0034
A-C 0.0059
A-D 0.0001
B-D 0.0029
0.0001 0.144 20.51 15.11 15.48 9.61 C-D 0.0017
48 s2=37.766 (28) A-D 0.0001
) B-D 0.0009
0.0001 0.288 25.15 18.36 18.68 8.74 C-D 0.0007
72 $2=286.927 (28) A-D 0.0001
0.0006 0.353 29.36 18.88 22.50 10.74 C-D 0.0058

contrast, bleeding time returned to normal 24 h after the
suspension of indobufen, and more slowly after the end
of both ASA treatments. Forty-eight hours after sus-
pending ASA, bleeding time was significantly less than
after ticlopidine. The different pattern with indobufen
and ASA is attributable to the persistent and irreversible
effect of ASA on primary hemostasis (platelets/endothe-
lium), whereas the effect of indobufen is reversible. Nev-
ertheless, it seems possible that ASA exerts a higher de-
gree of inhibition on platelets than bleeding time.

The persistent prolongation of bleeding time induced
by ticlopidine even after its suspension is interesting. Sim-
ilar findings were reported by Ellis et al. [6] many years
ago. It has been suggested that ticlopidine’s activity could
be related to one or more unstable metabolites that, after
each oral administration, exert their action at the intesti-
nal level [5]. When considering the use of antiplatelet
drugs in clinical practice, this specific characteristic of
ticlopidine must be borne in mind. It has been reported in
most patients included in recent clinical trials using this
drug to treat arterial thrombotic disease [7]. In our study
indobufen was the casiest drug to handle in terms of
effects on bleeding time, with the same antiplatelet effect
as the other drugs studied. Thus this drug may be clini-
cally very useful in the future. Recently two controlled
clinical studies (performed in Italy) demonstrated for the

first time that indobufen is able to reduce aortocoronaric
bypass reocclusion as effectively as the Chelsbro classic
protocol, but with fewer side effects and higher tolerance,
and to improve the patency rate in patients who have
undergone percutaneous transluminal coronary angiog-
raphy after acute myocardial infarction [4, 13]. The data
obtained in our study, which was performed according to
strict pharmacological criteria, should be considered
carefully when planning treatment of arterial thrombotic
disease, also in terms of patient compliance with a partic-
ular kind of antiplatelet drug.
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