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Subacute coronary stent thrombosis in a patient developing
clopidogrel associated thrombotic thrombocytopenic
purpura
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Clopidogrel, in combination with aspirin, is commonly used
for the prevention of thrombosis in patients who have
received coronary artery stents. As a rare but critical
complication, clopidogrel associated thrombotic thrombocy-
topenic purpura (TTP) has previously been described. A 78
year old man presented with unstable angina and filiform
subtotal stenosis of the left anterior descending artery. He
was treated with balloon angioplasty and stent implantation.
After four days the patient again had angina caused by stent
thrombosis, which was treated with balloon angioplasty.
During hospital stay the typical course of clopidogrel
associated TTP was observed with thrombocytopenia and
petechial purpura occurring 14 days after drug initiation and
prompt response to therapeutic plasma exchanges. These
findings strongly suggest that clopidogrel may have
increased platelet activation and aggregation in this
immunologically susceptible patient, ultimately leading to a
stent thrombosis.

A
78 year old man was referred to our department with
unstable angina. Coronary angiography showed a
subtotal stenosis of the proximal left anterior descend-

ing artery, which was treated with balloon angioplasty and
stent implantation (fig 1A). For prevention of stent throm-
bosis the patient received a loading dose of 500 mg aspirin
intravenously and 300 mg clopidogrel orally followed by a
daily oral dose of 100 mg aspirin and 75 mg clopidogrel.
Additionally, the patient continuously received unfractio-
nated heparin through an infusion pump with a targeted
activated partial thromboplastin time of 50 seconds. Despite a
good result following the primary coronary intervention
(fig 1B) and the antithrombotic medication the patient again
experienced chest pain four days later. The coronary
angiogram showed a complete occlusion of the previously
implanted stent in the left anterior descending artery (fig 1C),
which was treated with balloon angioplasty (fig 1D).
Screening for thrombophilia showed a heterozygous pro-
thrombin G20210A mutation. After 14 days the patient’s
platelet count dropped rapidly to a minimum of 4 6 109/l.
Treatment with aspirin and clopidogrel was stopped and
lepirudin was administered instead of heparin for anti-
coagulation. Serological testing for heparin induced thrombo-
cytopenia type II was negative. Thereafter, the patient
developed petechial purpura of the trunk and thighs (fig 2)
and did not respond to platelet transfusions.
Clopidogrel associated thrombotic thrombocytopenic pur-

pura (TTP) was suspected and therapeutic plasma exchange
was initiated on day 19 after admission. After the first plasma
exchange the platelet count increased from 4 6 109/l to
446 109/l and, after the second exchange, to 666 109/l.

Metalloproteinase (ADAMTS13) activity was found to be
reduced to 26% (normal range 58–134%) and large von
Willebrand factor (vWF) multimers were present. After a
total of six therapeutic plasma exchanges every other day the
platelet count was normal at 200 6 109/l to 4006 109/l (two
months’ follow up).

DISCUSSION
We report on a patient with subacute stent thrombosis during
treatment with clopidogrel who subsequently developed
clopidogrel associated TTP. The critical question that needs
to be addressed is whether the substance that was
administered to prevent thrombus formation in the implant
actually increased the risk for platelet activation and
aggregation in the patient concerned.
Idiopathic TTP occurs at an annual rate of about four per

million and is a life threatening multisystemic disease with a
mortality rate of 10–20%.1 Various substances have been
found to be associated with TTP and in the context of
angioplasty and stent implantation ticlopidine and clopido-
grel have acquired particular clinical importance.2 3 Owing to
a more favourable safety profile, clopidogrel has achieved
widespread clinical acceptance.4 It is commonly used for the
prevention of thrombosis in patients who have received
coronary artery stents. The standard regimen consists of a
loading dose of 300 mg followed by 75 mg daily.5 The
subacute thrombosis observed in the present patient led to
screening for thrombophilia, which detected a heterozy-
gous prothrombin G20210A mutation. The 20210A allele is
associated with higher prothrombin concentrations in
heterozygotes than in non-carriers and with an almost
threefold increased risk of venous thrombosis.6 However,
the present patient had an arterial thrombosis and was given
continuous heparin. It therefore seems unlikely that the
prothrombin mutation played a major part in the occurrence
of stent thrombosis. The rapid drop in platelet count within
the first two weeks of clopidogrel treatment (in 65% of the
previously reported patients3) accompanied by petechial
purpura and the prompt response to therapeutic plasma
exchange resembled the typical course of clopidogrel asso-
ciated TTP. The total number of plasma exchanges corre-
sponded well with previous studies, which determined a
median of eight plasma exchanges required to achieve
remission.1

In view of the coincidence of stent thrombosis preceding
the clopidogrel associated TTP that we observed, the
molecular mechanisms of TTP need to be determined.
Recently, the metalloproteinase ADAMTS13 has been identi-
fied as vWF cleaving protease.7 In idiopathic TTP, reduced
ADAMTS13 activity, or autoantibodies inhibiting its activity,
result in the formation of large vWF multimers, which are
important in the pathogenesis of thrombotic thrombocyto-
penia. Patients with ticlopidine associated TTP were found to
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be severely deficient in vWF metalloproteinase and large
vWF multimers could not be detected, indicating different
underlying mechanisms in this context.8 For clopidogrel
associated TTP data are rare and both normal and reduced
ADAMTS13 activity has been observed. This also points
to a different mechanism from that with ticlopidine (both
are derivatives of thienopyridine) probably because of their
minor structural differences and different metabolites.9 A
prospective study of 300 patients to investigate the role of
the metalloproteinase in clopidogrel associated TTP is in
progress.3 In the present patient we found a reduced
ADAMTS13 activity associated with large vWF multimers
during the active period of TTP. Presumably these abnorm-
alities, which may be the result of pathological immune
responses, were preceded by the binding of clopidogrel to the
platelet surface leading to an increased risk of platelet
activation and aggregation even before the clinical manifes-
tation of TTP.
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Figure 1 (A) Stent implantation on the
day of admission into the left anterior
descending artery with (B) a good
result. (C) Thrombotic stent occlusion
after four days (arrow) and (D) the
reopened coronary artery after balloon
angioplasty.

Figure 2 Petechial purpura of the trunk accompanying severe
thrombocytopenia.
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