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Aspirin therapy is an essential part of the drug regimen for patients with acute myocardial
infarction (MI), unstable angina, or after coronary angioplasty and coronary stenting.
Recognizing this importance, this study sought to compare the bleeding time in two
groups of 10 normal volunteers 4 hr after ingestion of either an enteric-coated aspirin or
an uncoated aspirin, assuming that a difference between the two groups could be
clinically significant. Defining I 8 min as normal, 80% of the uncoated group developed
abnormal bleeding times, compared to 10% of the enteric-coated group ( P F 0.01). The
study demonstrates a significant difference between the two types of aspirin preparations
on bleeding times in normal individuals. This strongly suggests that some enteric-coated
aspirin preparations may not be as effective as uncoated aspirin in acutely decreasing
platelet aggregation. Therefore, uncoated aspirin is recommended in the setting of acute
MI, unstable angina, or after percutaneous transluminal coronary angioplasty. Cathet.
Cardiovasc. Diagn. 45:396–399, 1998. r 1998 Wiley-Liss, Inc.
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INTRODUCTION

Myocardial infarction (MI) is the leading cause of
death in the United States with approximately 500,000
fatalities per year [1]. The evolution of unstable angina
and myocardial infarction involves disruption of an
atherosclerotic plaque, with subsequent platelet accumu-
lation and thrombus formation [2]. A similar cascade of
events occur after percutaneous transluminal coronary
angioplasty (PTCA) [3]. Thrombolytic therapy, consid-
ered by many to be the standard of care for treatment of
MI, actually activates platelet aggregation [4]. The use of
coronary stents, which has been demonstrated to reduce
the incidence of restenosis and to improve clinical
outcomes in the setting of failed angioplasty [5–8], is
associated with the risk of acute and subacute thrombosis.
In all the above clinical situations, aspirin is considered
an essential part of the therapeutic regimen.

Aspirin, however, may induce gastric mucosal disrup-
tion and possible bleeding problems by direct damage to
the mucosa, as well as inhibition of prostaglandin synthe-
sis [9,10]. For this reason, many people use enteric-
coated aspirin in hopes of avoiding these problems.
Likewise, many physicians prescribe the enteric-coated
preparations, assuming the therapeutic effect of the
enteric-coated preparation to be the same as an uncoated
aspirin. A review of the current literature reveals a
relatively small amount of data comparing the effects on
platelet function between enteric-coated and uncoated
aspirin. Should there be a difference between the two, the

clinical relevance could be important. The purpose of the
present study was to compare the bleeding time in two
groups of normal volunteers 4 hr after ingestion of either
an enteric-coated aspirin or an uncoated aspirin.

METHODS

Two groups of individuals, 10 in each group, were
randomized to enteric-coated aspirin (325 mg) or un-
coated aspirin (325 mg). The aspirin preparations were
the same for all individuals in each group: one source for
the enteric-coated aspirin (Company A) and one source
for the uncoated tablet (Company B). Both were over-the-
counter preparations. Informed written consent was ob-
tained from each individual prior to enrollment in the
study. Internal Review Board (IRB) approval was ob-
tained prior to initiation of the protocol. All individuals,
10 men and 7 women, were considered to be in good
health, less than 50 years of age, and free of known health
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problems related to bleeding disorders. Three individuals
were enrolled in both groups. Contraindications to enroll-
ment included hypersensitivity to aspirin, asthma, smok-
ing, pregnancy, ingestion of aspirin or nonsteroidal
inflammatory drug within 2 weeks of enrollment, or any
experimental drug within 30 days.

Bleeding times were performed utilizing a single-blade
device standard in most institutions [11]. The protocol, as
described in a prior study [12], was performed twice in
each study individual, initially as a baseline preaspirin
ingestion and then 4 hr after ingestion of one aspirin. The
volar surface of one arm was cleaned, and a single
incision was made 1 mm in depth and 5 mm in length in
the transverse plane. Prior to the incision, a sphygmoma-
nometer was inflated to 40 mm of mercury for 60 sec, and
then maintained at that pressure for the duration of the
bleeding time protocol. Determination of bleeding was
accomplished using a gauze sponge at 30-sec intervals.
The bleeding time was defined as the interval from the
time of incision until the end of bleeding. The contralat-
eral arm was utilized for the second bleeding time under
the identical protocol. All bleeding times were performed
by the same two investigators to minimize variance in
technique. Eight minutes or less was defined as a normal
bleeding time, while greater than 8 min as abnormal.

RESULTS

The proportion of subjects with elevated bleeding
times at baseline and at 4 hr are compared using Fisher’s
exact test. Values ofP less than 0.05 indicate statistically
significant effects.

The mean baseline bleeding times are similar, 6.7 min
vs. 6.4 min (P 5 0.60). At 4 hr, the difference in mean
times is significant, 10.1 min for the uncoated group vs.
6.9 min for the enteric-coated group (P 5 0.02). Acknowl-
edging the fact that serial bleeding times in normal
individuals can vary by 19% [13], the difference in the
mean bleeding times suggests there is a difference in
effect between the two groups. At 4 hr, 8 of 10 subjects
(80%) in the uncoated aspirin group had elevated bleed-
ing times, while only 1 of 10 subjects (10%) in the
enteric-coated group had elevated times (P , 0.01)
(Table I).

DISCUSSION

The use of aspirin is standard care in the clinical setting
of acute MI, unstable angina, and after PTCA and
coronary stenting. The use of aspirin has been demon-
strated to do the following: reduce the risk of mortality in
the setting of acute MI [14,15], reduce the risk of second
infarction after an initial MI [14], reduce the extent of
myocardial necrosis in some patients with an acute

infarction [16], and perhaps decrease the incidence of an
initial MI [17]. Combined with thrombolytic therapy,
aspirin reduces the incidence of reocclusion of the
infarct-related vessel in the setting of successful reperfu-
sion for an acute infarction [18]. The risk of MI and death
is less in the setting of unstable angina if the patient is
placed on aspirin therapy [19–22]. Finally, aspirin therapy
reduces the risk of acute thrombosis after PTCA [23–25],
as well as the incidence of acute and subacute thrombosis
after coronary stenting [26]. Despite this preponderance
of evidence, there are studies demonstrating 30–50% of
patients failing to receive aspirin as part of their therapeu-
tic regimen at the time of admission for an acute MI
[27,28].

Multiple studies have demonstrated diminished plate-
let aggregation after aspirin ingestion in a variety of
dosages [29–31]. The mechanism is the inhibition of
metabolism of arachidonic acid to thromboxane A2 via
cyclooxygenase inhibition [32], with 95% inhibition of
the thromboxane generation required to limit platelet
aggregation [33]. The time required for this inhibition
effect after ingestion of aspirin is actually quite short,
100% at 30 min [34,35]. The acute effect on collagen-
induced aggregation may be proportional to the amount
of aspirin ingested, with a trend toward uncoated aspirin
having more effect than enteric-coated [36]. The effect on
bleeding times has been demonstrated to be proportional
to the dosage administered [37,38].

A variety of methods have been utilized to measure the
effects of aspirin on platelet function, including aggrega-
tion induced by adenosine diphosphate, arachidonic acid,
epinephrine, collagen lag times, immunoassays for throm-
boxane B2, and plasma 6-keto-prostaglandin F12 [36,37].
Bleeding times, acknowledged to be an indirect method
of platelet function, have nevertheless been demonstrated
to be a useful screening test clinically [38].

In our study, uncoated aspirin prolonged the bleeding
time of normal individuals much more often than an
enteric-coated preparation. Three of the study individuals

TABLE I. Bl eeding Time a

Uncoated aspirin Enteric-coated aspirin

Base 4 hr Base 4 hr

1 6.5 7.0 5.0 4.5
2 6.5 9.0 8.0 5.0
3 4.5 9.5 6.5 14.5
4 8.0 15.0 8.5 8.0
5 8.0 9.0 8.0 4.5
6 7.0 8.5 4.5 6.5
7 5.5 9.5 6.5 7.5
8 6.0 7.0 6.5 5.5
9 7.5 15.0 6.5 7.0

10 7.5 11.5 4.5 6.0
aIn minutes.
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were participants in both groups. Of these individuals,
one had a normal bleeding time after both aspirin
preparations, while the other two developed prolonged
bleeding times after uncoated aspirin, but had normal
times after enteric coated aspirin. A potentially important
finding of this study from the clinical viewpoint is that
20% of the uncoated aspirin group did not develop
prolonged bleeding times, confirming previous studies
demonstrating that not all patients receiving aspirin will
develop evidence of inhibition of platelet aggregation
[38].

LIMITATIONS

The study involves a small number of patients; how-
ever, the findings are statistically significant, allowing
support to the conclusion to recommend a large random-
ized study. The study compares the bleeding time of
individuals, using the individual as their own control. The
surgical literature has demonstrated poor correlation
between bleeding times and subsequent poor clinical
outcomes postoperatively. However, the cardiology litera-
ture is nearly void of studies investigating the potential
difference in clinically relevant events between groups of
patients taking enteric-coated versus uncoated aspirin
preparations. The incidence of thrombosis in the coronary
arteries may not have the same correlation as postopera-
tive bleeding events based on bleeding times. The find-
ings of this study suggest such investigations might be
worthwhile.

The budget constraints of this study limited the evalua-
tion of platelet function to bleeding time assays, well
known to be indirect determination of such function.
More specific platelet function studies, such as immuno-
assay for thromboxane B2 and plasma 6-keto-prostaglan-
din F12, and aggregation studies of adenosine diphos-
phate, arachidonic acid, and epinephrine, would be of
interest. Nonetheless, bleeding time assays in normal
individuals under the age of 50 with normal-appearing
skin would appear to be an acceptable screening of
platelet function, acknowledging the limitations as noted
above [38].

The study limited the aspirin preparations to two
forms, each from a single company source, for purposes
of simple design study. Investigation of multiple sources
and different forms of preparation might be relevant.

CONCLUSION

Low-dose aspirin therapy has been demonstrated to be
as effective as high dose in preventing coronary events
long-term [39]. In addition, enteric-coated aspirin has
been shown to have less inhibition of prostacyclin
production [35,36], which, theoretically, could poten-

tially further inhibit platelet aggregation [40]. However,
neither of these factors may be relevant in the initial hours
after the onset of MI or PTCA.

This study demonstrates a significant difference be-
tween the two types of aspirin preparations on bleeding
times in normal individuals at 4 hr after ingestion.
Assuming that bleeding time may reflect, in part, platelet
function, the findings strongly suggest that some enteric-
coated aspirin preparations may not be as effective as
uncoated aspirin in acutely decreasing platelet aggrega-
tion. Based on this study, uncoated aspirin is recom-
mended in the setting of an acute MI, unstable angina, or
as part of post-PTCA drug regimens. The findings of the
study support the recommendation for a larger trial to
investigate the potential differences in aspirin prepara-
tions.
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