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The incidence of thrombocytopenia with ticlopidine and clopidogrel when used in con-
junction with abciximab has not been systematically addressed. We evaluated the rate of
thrombocytopenia in patients undergoing intracoronary stent implantation receiving bo-
lus plus infusion of abciximab and either ticlopidine or clopidogrel. We noted an inci-
dence of 24% with the combination of 300-mg clopidogrel and abciximab. Other doses of
ticlopidine (250 and 500 mg) and clopidogrel (75 mg) did not result in a statistically
significant increase in thrombocytopenia over that of the 2.5%–5.2% reported incidence
with abciximab alone. Length of hospital stay was 2.3 vs. 6.4 days in those developing
thrombocytopenia (P 5 0.06). Four (25%) developed thrombocytopenia requiring blood
transfusion. Eight (50%) had no sequelae. The combination of 300-mg clopidogrel and
abciximab results in a significant increase in the incidence of thrombocytopenia. This is
an important clinical observation that merits further study. Cathet. Cardiovasc. Intervent.
50:426–430, 2000. © 2000 Wiley-Liss, Inc.
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INTRODUCTION

Platelet activation and thrombosis play a major role in
abrupt closure and subacute thrombosis following intra-
coronary stent placement. The original agent identified as
effective in reducing subacute stent thrombosis was the
platelet ADP receptor blocker ticlopidine [1]. In conjunc-
tion with aspirin, ticlopidine is more effective than cou-
madin and aspirin or aspirin alone in reducing subacute
stent thrombosis [2]. Unfortunately, this agent is limited
by its pharmacokinetic and side effect profiles. Reported
side effects with ticlopidine include bone marrow sup-
pression, diarrhea, and skin rash [3]. A more serious side
effect, thrombotic thrombocytopenic purpura (TTP), has
also been reported with ticlopidine use and is associated
with a high mortality rate [4]. Consequently, the ADP
receptor inhibitor clopidogrel, with its rapid and dose-
dependent inhibition of platelet aggregation and excel-
lent side effect profile, has been touted as the preferred
agent. Moreover, clopidogrel has recently been shown to
be as effective as ticlopidine in preventing subacute stent
thrombosis [5].

The platelet glycoprotein IIb/IIIa receptor antagonist
abciximab (Reopro) has been shown to reduce ischemic
complications following percutaneous coronary interven-
tion (following both angioplasty and stent implantation)
and is now used with increasing frequency [6,7]. Throm-
bocytopenia is a known complication of abciximab with

an incidence of 2.5%–5.2% [7–9]. The incidence of
thrombocytopenia with clopidogrel or ticlopidine when
used in conjunction with aspirin alone is exceedingly low
[10,11]. However, the effect of these agents on the inci-
dence of abciximab-induced thrombocytopenia has not
been systematically addressed. Accordingly, we evalu-
ated the rate of thrombocytopenia (nadir platelet count
, 1003 109/liter), complications, and length of hospital
stay in patients undergoing intracoronary stent implanta-
tion receiving bolus plus infusion of abciximab and ei-
ther ticlopidine or clopidogrel.

MATERIALS AND METHODS

Catheterization data and medical charts were reviewed
of the last 298 consecutive percutaneous interventions
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between 1 July 1998 and 1 April 1999. Patients were
excluded from the study if they did not undergo stent
implantation or did not receive abciximab in combination
with clopidogrel or ticlopidine. Multiple abciximab ad-
ministration, incomplete administration of abciximab,
use of another IIb/IIIa inhibitor, a history of thrombocy-
topenia, a history of bleeding diathesis, a history of
cardiac transplantation, or incomplete data collection
were other exclusion criteria. Charts were reviewed for
the development of thrombocytopenia, which occurred
within 7 days of the procedure. As per standard protocol,
platelet counts are measured prior to coronary interven-
tion, 2 to 4 hr after the bolus of abciximab, and 18 to 24
hr after the procedure. All patients received the first dose
of ticlopidine or clopidogrel while in the catheterization
laboratory or immediately afterward. Thrombocytopenia
was defined as a platelet count of less than 1003 109/
liter. Severe thrombocytopenia was defined as a platelet
count of less than 503 109/liter. As per protocol, a
manual platelet count was performed in each case of
thrombocytopenia to exclude pseudothrombocytopenia.
In most patients, presence of a heparin-associated anti-
body was investigated to exclude heparin-induced throm-
bocytopenia.

Variables analyzed included age, gender, weight, body
surface area (BSA), baseline platelet count, baseline re-
nal function, tobacco smoking history, history of diabetes
mellitus, history of hypertension, hyperlipidemia, and
renal function. Length of hospital stay was also moni-
tored. Patients were classified as smokers if they had
smoked cigarettes in the previous 12 months. Patients
were considered diabetic if they were prescribed insulin
or an oral hypoglycemic agent or had a fasting glucose of
greater than 140 mg/dl or a random glucose greater than
200 mg/dl. Hypertensive patients were identified as those
as having a history of hypertension or having a systolic
blood pressure greater than 160 mm Hg or a diastolic
blood pressure greater than 90 mm Hg. Hyperlipidemia
was defined as a total cholesterol greater than 200 mg/dl
or a low-density lipoprotein (LDL) cholesterol greater
than 100 mg/dl. Bleeding complications and transfusions
requirements were obtained by chart review. Length of
hospital stay was measured from the day of coronary
intervention until day of discharge.

Statistical Methods

Statistical analysis was performed in conjunction with
the section of biostatistics. The percentage of patients
developing thrombocytopenia for each drug combination
was estimated along with an exact 95% confidence in-
terval for the percentage. Patients receiving clopidogrel
plus abciximab were compared against patients receiving
ticlopidine plus abciximab for differences in thrombocy-
topenia rates using Fisher’s exact test. Patients develop-

ing thrombocytopenia were compared against patients
that did not develop thrombocytopenia for differences in
age, weight, BSA, baseline platelet count, nadir platelet
count, and length of hospital stay using two-sample
t-tests. The patients were compared for differences in the
proportion of patients that were female, smoker, hyper-
tensive, diabetic, had hyperlipidemia, and had baseline
platelet count below 2003 109/liter using Fisher’s exact
tests. In addition, to examine whether patient character-
istics were different between patients receiving clopi-
dogrel plus abciximab and patients receiving ticlopidine
plus abciximab, thet-tests and Fisher’s exact tests were
performed again comparing those two groups of patients.

RESULTS

A total of 298 percutaneous interventions were per-
formed from 1 July 1998 through 1 April 1999; 108
patients were initially excluded: 63 for coronary inter-
vention without abciximab, 15 for receiving multiple
abciximab administrations, 7 for incomplete abciximab
infusion, 16 for not receiving ticlopidine or clopidogrel,
and 7 for having received other IIb/IIIa inhibitors. In
addition, four patients were excluded because of prior
cardiac transplantation, one for a bleeding diathesis,
three for a history of thrombocytopenia, and eight for
incomplete data. A total of 174 patients underwent cor-
onary stent implantation and received abciximab and
either ticlopidine or clopidogrel.

Demographic characteristics of the study population
and their effect on the development of thrombocytopenia
were evaluated. As shown in Tables I and II, there were
no statistically significant differences between the groups
that could account for the development of thrombocyto-
penia.

Sixteen of 174 (9.2%) patients developed thrombocy-
topenia. Four (2.3% of total) developed severe thrombo-
cytopenia. All but one patient developed thrombocyto-
penia within 24 hr of the procedure. This one patient was
discharged 24 hr after the PCI with a normal platelet
count but returned 7 days later with epistaxsis and a
platelet count of 173 109/liter. The patient had received
abciximab and 250 mg of ticlopidine. The ticlopidine
was discontinued and the thrombocytopenia improved by
day 9 post-PCI. The effect of each of the individual ADP
receptor blockers and their dose on the incidence of
thrombocytopenia is shown in Table III. The patients that
received 300 mg of clopidogrel as a first dose in con-
junction with abciximab had a rate of thrombocytopenia
of 24%, a statistically significant increase in thrombocy-
topenia over the reported rate of thrombocytopenia
(2.5%–5.2%) with abciximab alone. If this subgroup of
patients is removed from analysis, the overall rate of
thrombocytopenia is 6.1%, an incidence not significantly
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greater than the reported rate with only abciximab. The
other dose of clopidogrel and both dosing regimens of
ticlopidine in conjunction with abciximab did not show a
statistically significant increase in the incidence of
thrombocytopenia when compared to historical rates
with abciximab alone. No statistically significant differ-
ence exists between patients that received abciximab and
ticlopidine versus abciximab and clopidogrel.

Hospital outcomes of the 16 patients developing
thrombocytopenia are shown in Table IV. Eight had no
clinical sequelae. Four (25%) required a blood transfu-
sion, four developed groin hematomas, two had signifi-
cant epistaxis, and one had a self-limited gastrointestinal
bleed. A heparin-associated antibody was not present in
9 of the 16 patients. The presence of a heparin-associated
antibody was not evaluated in seven of the patients
developing thrombocytopenia. Three of these patients
were in the abciximab and 300 mg of clopidogrel group.
All three of these patients had a drop of their platelet
counts within 24 hr of starting the abciximab and clopi-
dogrel and had not previously received heparin, making
the development of heparin-associated antibody less
likely. A trend toward longer hospitalization (6.4 vs. 2.3
days,P 5 0.06) was noted in those developing throm-
bocytopenia.

DISCUSSION

Subacute stent thrombosis is one of the most serious
complications that can occur following stent implanta-
tion and imparts a striking increase in morbidity and
mortality. ADP receptor blockers reduce the incidence of
this complication to, 2%. Though ticlopidine was the
initial ADP receptor blocker used after intracoronary
stent implantation and has the greatest use historically, its
rate of serious side effects, which include a 2.4% inci-

dence of neutropenia, 6% gastrointestinal side effects, a
3% incidence of rash, and 60 reported cases of TTP, have
resulted in a marked increase in the use of the ADP
receptor blocker clopidogrel. Clopidogrel appears as ef-
fective to ticlopidine in reducing subacute stent throm-
bosis and may be preferable as it has not been associated
with an increase in the rate of neutropenia, gastrointes-
tinal side effects, rash, or TTP.

Clopidogrel demonstrates rapid and dose-dependent
inhibition of platelet aggregation. For example, 375 mg
of clopidogrel results in a therapeutic level of platelet
inhibition within 30 min of ingestion [12]. Consequently,
many interventional cardiologists, including those in our
group, began using loading doses of clopidogrel (300
mg) immediately following stent implantation as a
method to achieve rapid and effective platelet inhibition.
Interestingly, following the institution of this practice,
we began noticing a high rate of thrombocytopenia when
high-dose clopidogrel was used in conjunction with ab-
ciximab. A review of our data showed a statistically
significant 24% incidence of thrombocytopenia in those
receiving a combination of abciximab and 300 mg of
clopidogrel. This rate of thrombocytopenia is 5–8 times
the 2.5%–5.2% rate of thrombocytopenia reported for
abciximab alone. Lower doses of clopidogrel and any
dose of ticlopidine did not demonstrate a significant
increase in thrombocytopenia. There was no statistical
difference in the incidence of thrombocytopenia when
comparing ticlopidine and abciximab versus clopidogrel
and abciximab.

A platelet count less than 2003 109/liter revealed a
trend toward the development of thrombocytopenia. All
other demographic variables examined were not predic-
tive for the development of thrombocytopenia. Most
patients who developed thrombocytopenia had no se-
quelae. However, patients who developed thrombocyto-
penia did have a trend toward longer hospitalization.

Our management strategy for the development of
thrombocytopenia was as follows. Following recognition
of thrombocytopenia, abciximab infusion was discontin-
ued. The ADP receptor agent was usually held until the
platelet count begins to rise above 203 109/liter. A
manual platelet count to exclude clumping of platelets
and pseudothrombocytopenia and a heparin-associated
antibody were performed. In patients with platelet counts
below 203 109/liter, a platelet transfusion was routinely
given to achieve a platelet count above 203 109/liter.

Abciximab results in 80% platelet inhibition within 30
min of bolus administration and this degree of inhibition
is maintained during the 12-hr infusion [13]. After dis-
continuation of abciximab, platelet aggregability slowly
returns to normal over the ensuing 2 weeks with approx-
imately 50% platelet inhibition at 48 hr [14]. With clo-
pidogrel at 75 mg a day or ticlopidine 250 mg a day, 80%

TABLE I. Clinical Characteristics in Patients With
Thrombocytopenia

No
thrombocytopenia ThrombocytopeniaPa

Male 99 (63%) 7 (44%)
Female 59 (37%) 9 (56%) 0.18
Smoker 64 (41%) 5 (31%)
Non-smoker 94 (59%) 11 (69%) 0.60
Hypertension 114 (72%) 12 (75%)
No hypertension 44 (28%) 4 (25%) 1.00
Diabetes mellitus 55 (35%) 6 (38%)
No diabetes mellitus 103 (65%) 10 (63%) 0.79
Hyperlipidemia 130 (82%) 12 (75%)
No hyperlipidemia 28 (18%) 4 (25%) 0.50
Pre–platelet count, 200 52 (34%) 9 (56%)
Pre–platelet count. 200 103 (66%) 7 (44%) 0.10
aTested by Fishers exact test.
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platelet inhibition is usually not achieved for 3–4 days
[15]. This delay with its resulting lack of platelet-inhib-
itory overlap provides the rationale to load patients with
high doses of clopidogrel, a strategy that should result in
80% platelet inhibition before effective abciximab ther-
apy is lost. Unfortunately, our data would suggest that
such aggressive therapy may also result in an increase in
thrombocytopenia.

The etiology of thrombocytopenia with abciximab is
unknown. Because construction of the abciximab frag-
ment requires cleavage of the chimeric antibody across
the hinge region of the molecule, a human antichi-

meric antibody (HACA) reaction to this damaged hu-
man-antibody structure might occur with abciximab
infusion [8]. Other analyses relating HACA and ab-
ciximab-induced thrombocytopenia have shown no
correlation between the development of HACA and
the development of thrombocytopenia [8]. Other
changes in platelet conformation, including those that
affect ligand binding sites, have been proposed but not
demonstrated. We did not pursue these as etiologies of
our observation.

Though our data would suggest that the combination
of a high dose of clopidogrel with abciximab resulted in
an unfavorable predisposition toward thrombocytopenia,
the possibility that the higher dose of clopidogrel was
solely responsible cannot be excluded. For example,
though the incidence of thrombocytopenia in the CAP-
RIE trial was, 1%, a loading dose of clopidogrel was
not used in that study [11]. Thus, the mechanism medi-
ating our observation is unknown.

The weaknesses in the study include its relatively
small size and nonrandomized nature. Regardless, a sta-
tistically significant increase in thrombocytopenia was
seen when high doses of clopidogrel were used in con-
junction with abciximab. We consider this an important
clinical observation that merits further study.

TABLE IV. Outcomes in Patients Who Developed
Thrombocytopenia

Outcome Number (%)

Total number of patients with thrombocytopenia 16
No sequelae 8 (50)
Groin hematoma 4 (25)
RBC transfusion 3 (19)
Platelet transfusion 1 (6)
Gastrointestinal bleeding 1 (6)
Epistaxsis 2 (13)
Heparin associated antibodya 0 (0)
aNine of the 16 patients were tested and all 9 were negative.

TABLE II. Comparison of Patient Characteristics for Thrombocytopenia vs. No Thrombocytopenia

Mean SD Minimum Maximum Pa

Age Thrombocytopenia 61.94 11.94 37 79 0.49
No thrombocytopenia 59.77 10.45 35 80

Weight (lb) Thrombocytopenia 207.33 49.27 150 350 0.16
No thrombocytopenia 187.75 41.53 22 300

Body surface area Thrombocytopenia 2.00 0.25 1.57 2.57 0.80
No thrombocytopenia 1.98 0.24 1.43 2.48

Serum creatinine Thrombocytopenia 1.90 3.11 0.7 13.5 0.45
No thrombocytopenia 1.29 1.69 0.5 16.0

Baseline platelet count in3 109/liter Thrombocytopenia 204.38 77.15 113 414 0.19
No thrombocytopenia 232.17 86.93 124 920

aTwo-samplet-test.

TABLE III. Incidence of Thrombocytopenia With Abciximab and Various Doses of Ticlopidine and Clopidogrela

No thrombocytopenia Thrombocytopenia 95% CI for
thrombocytopeniaTotal number Number % Number %

EPISTENT 1590 1542 96.98 48 3.02 2.23–3.98
Abciximab alone 16 16 100.00 0 0.00 0.00–17.00
Abciximab and 250-mg ticlopidine 49 46 93.88 3 6.12 1.28–16.87
Abciximab and 500-mg ticlopidine 35 33 94.29 2 5.71 0.70–19.16
Abciximab and 75-mg clopidogrel 65 60 92.31 5 7.69 2.55–17.05
Abciximab and 300-mg clopidogrel 25 19 76.00 6 24.00 9.36–45.13
Abciximab and any dose ticlopidine 84 79 94.05 5 5.95 1.96–13.35
Abciximab and any dose clopidogrel 90 79 87.78 11 12.22 6.26–20.82
Abciximab and any dose ticlopidine or

clopidogrel 174 158 90.80 16 9.20 5.35–14.50
Total 190 174 91.58 16 8.42 4.89–13.31

aComparing abciximab with any dose ticlopidine and abciximab with any dose clopidogrel using Fisher’s exact test (P 5 0.19).
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