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Introduction
Problems related to the use of glycoprotein IIb/IIIa(GPIIb/IIIa) 

receptor antagonists, such as abciximab, eptifibatide and tirofiban, are 
not infrequent [1] and could have a major impact on the clinical course 
of an often critically ill patient. We describe a patient in whom severe 
thrombocytopenia was diagnosed, although the cause was initially 
unclear. Both heparin-induced thrombocytopenia and GPIIb/IIIa 
antagonist related antibodies obscured the picture, along with other 
possible causes of thrombocytopenia.

Case Description
A 69-year old male was transferred from a peripheral hospital 

to our University Hospital with suspicion of an inferoposterolateral 
infarction. He had a medical history involving arterial hypertension 
and a myocardial infarction, nineteen years ago. No allergy was known 
or any personal or familial bleeding history. Initially he was treated with 
acetylsalicylic acid, nadroparin, clopidogrel and tirofiban. The patient 
underwent a coronary angiography, revealing an occlusion of the left 
main artery and a 50% occlusion of the right coronary artery.

Furthermore, the aortography demonstrated an aortic dissection 
type I from the sinus of Valsalva to the right brachiocephalic trunk. 
A transthoracic echo-Doppler showed a massive aortic regurgitation, 
including a hypertrophic and hyperdynamic left ventricle. In addition 
aortic valve sclerosis and annular calcification was present.

The patient was scheduled for urgent coronary artery bypass 
grafting, and, therefore, could not consent with the treatment. A first 
preoperative blood count showed a dramatic fall of platelets to 3000/
mm³. Before the intervention, pseudo-thrombocytopenia was excluded 
based on the absence of aggregates in the platelets histogram and the 
exclusion of platelet clumps in the microscopic blood smear.

Although the patient remained hemodynamically stable, 
retrosternal pain aggravated, urging surgery despite this low number of 
platelets (Table 1). At the induction, a transfusion of one unit of platelets 
was administered in conjunction with methylprednisolon 0.5 mg/kg 
intravenously; moreover, nadroparin (low molecular weight heparin) 
and tirofiban treatment as possible causes of the thrombocytopenia 
were interrupted.

The surgeon reconstructed the ascending aorta with prosthesis, 
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Abstract
We describe the case of a 69-year-old man who developed glycoprotein IIb/IIIa receptor (GPIIb/IIIa) antagonist 

associated thrombocytopenia and the successful management during urgent aortic dissection and coronary artery 
bypass grafting. A flow cytometric assay was developed to confirm the diagnosis of GPIIb/IIIa-antagonist induced 
thrombocytopenia. This case was further complicated by the concomitant presence of heparine/PF4 platelet 
antibodies, but was proven not to be the causal factor of the thrombocytopenia.

and put a venous bypass on both left anterior descending and right 
descending posterior coronary artery. An aortic valve plasty was 
completed. The patient was weaned from cardiopulmonary bypass 
and hemodynamically stabilized with an intra-aortic balloon 
pump, dobutamine (5 microgram/kg.min) and norepinephrin (150 
ng/kg.min). The postoperative course was complicated with the 
development of a right bronchopneumonia, which was treated with 
amoxicillin. The platelet count remained normal without need for 
further transfusion and the patient was dismissed from the hospital 14 
days postoperatively. 

Blood samples, taken before cardiopulmonary bypass, were 
analyzed to elucidate the cause of the acute thrombocytopenia. Flow 
cytometric detection of tirofiban-dependent antibodies was performed 
in our hospital [1]. In brief, platelet-rich plasma was isolated from 
acid citrate dextrose anticoagulated blood, procured from normal 
group O-donors. Platelets were further isolated by centrifugation in 
the presence of PGE1; dissolved in tyrodes-HEPES buffer and used 
immediately. 15 µl platelets (3×106 till 7×106) were incubated with ten 
microliters of the patients’ serum in 25 µl tyrodeshepes buffer in the 
presence or absence of 4 µg/ml tirofiban. After incubation for 1 hour at 
room temperature, the platelets were washed in buffer with or without 
2 µg/ml drug. Platelet pellet was resuspended in 25 µl tyrodes-HEPES 
buffer with or without 4 µg/ml tirofiban, and 25 µl of FITC-labeled anti-
human IgG diluted 1:40 was added.

Additionally RPE-labeled anti-CD41 was added to a final dilution 
of 1:20 to verify platelet identity on the flow cytometer. After a 45’ 
incubation step, 300 µl buffer ± 2 µg/ml tirofiban was added to the 
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samples and analyzed by flow cytometry Cytomics FC500, (Beckman 
Coulter). A positive reaction was defined as a shift in mean platelet 
fluorescence intensity compared to platelets processed identically, 
except for the presence of drug. An aliquot was sent to the Blood 
Research Institute of Blood Centre of Wisconsin for confirmation. 
These laboratory investigations have allowed us to specifically identify 
the presence of tirofiban-dependant antibodies (Figure 1). Because of 
the prior administration of both nadroparin and tirofiban, an antigen-
capture ELISA and a functional flow cytometric test were performed 
to investigate the possible presence and activity of IgG heparin/PF4 
antibodies The former yielded positive results (OD 2.7, more positive 
as 0.5) while the functional flow cytometric test results were negative, 
which permitted us to exclude heparin-induced thrombocytopenia 
(HIT), as described previously [2].

After the intervention, the platelets number recovered quickly 
(Table 1). A year later, the patient was again admitted with de novo 
angina and underwent coronary angiography and subsequent CABG. 
Tirofiban was avoided and thrombocytopenia remained absent in 
the presence of heparin. The intervention occurred uneventful and 
the patient was dismissed after 12 days of hospitalization. After 

the procedure, the patient was informed and gave approval for the 
publication of the manuscript.

Discussion
GPIIb/IIIa antagonists (abciximab, eptifibatide, tirofiban) are 

widely used in the management of a variety of patients with acute 
coronary syndromes; they prevent platelet aggregation and thrombus 
formation, thereby improving outcomes of these patients [3]. Therapy 
with these agents may lead to bleeding complications and in rare cases 
to thrombocytopenia, challenging the perioperative management 
of these patients. In clinical trials with GPIIb/IIIa inhibitors, mild to 
severe decline of platelet counts has already been shown [1,4,5]. In 
particular, this decline has been demonstrated for abciximab in ± 2%, 
often related to heterogeneous antibodies [6]. Tirofiban and eptifibatide 
show lower frequencies of associated thrombocytopenia [4,7].

This case demonstrates a profound acute thrombocytopenia after 
use of tirofiban, a GPIIb/IIIa inhibitor. Antibodies against tirofiban were 
undisputedly demonstrated in this patient. The differential diagnosis of 
the severe acute thrombocytopenia at initial presentation was pseudo-
thrombocytopenia and two possible causes of drug-induced immune 
thrombocytopenia. Both heparin-induced thrombocytopenia (HIT) 
and tirofiban-related thrombocytopenia had to be excluded.

Pseudo-thrombocytopenia is defined as an in vitro 
clumping of platelets in blood samples anticoagulated with 
ethylenediaminetetraacetic acid (EDTA) [5,8]. In cases of pseudo-
thrombocytopenia, there is neither in vivo thrombocytopenia nor 
enhanced aggregation. This artificial miscalculation of platelets was 
excluded after repeated low platelet counts in blood anticoagulated with 
citrate (Table 1) and because of the microscopical absence of platelet 
aggregates in blood smears. However, following Bizzaro [9], pseudo-
thrombocytopenia can still occur in citrated blood samples. Ideally, 
to obviate this phenomenon, blood should be collected in ammonium 
oxalate and platelets counted in a Burker chamber.

HIT occurs due to the administration of the unfractionated or low 
molecular weight heparin and often leads to white thrombosis [10]. It 
typically presents at day 5-10 after first heparin administration, and the 
platelet count rarely falls below 20000/mm³ [11]. Because none of these 
criteria were met in our current case, the pre-test probability score for 
HIT was low.

However, cases of “fast-onset” HIT have been described and thus 
this potential cause had to be excluded [12]. IgG Heparin/PF4 antibodies 
were detected in the patient’s serum, using an immunological HIT 
screening test (Zymutest HIA IgG, Hyphen Biomed). The activating 
potency of these antibodies was measured with a flow cytometric 

Figure 1: Tirofiban-dependant antibody test; Flowcytometry result showing 
a shift in fluorescence. From 16.43 to 218.01 (mean fluorescence intensity), 
indicating increase antibody binding in the presence of tirofiban. Result from 
Blood Centre of Wisconsin. 
One parameter histogram with cell count on y-axis and anti-human IgG-FITC 
(fluorescein isothiocyanate conjugated detection antibody) measurement 
parameter on x-axis.  
The black histogram represents control platelets with patient serum and the 
red histogram represents tirofiban treated platelets with patient serum.

Time 20/11
10:30 A.M.

20/11
14:20 P.M.

20/11
15:30 P.M.

20/11
15:50 P.M. 20/11

Start ICU

20/11
22:00 P.M.

21/11
04:30 P.M.

Platelet count 10³/mm³ 265 3 3 (citr) 29 (citr) 30 152 132
PTT % 100 100 I
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APTT sec 27 28.9 35 34
Number of units of platelets 1 6

Hb g/dl 15.2 13.8 13.2 11.7

Htc % 46 40.4 37.9 34.5

Table 1: Perioperative laboratory values after tirofiban and platelets administration.
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test, using CD62p (P-selectin) as a marker for platelet activation. 
This analysis was performed according to the method by Denys et al. 
[13]. Results were negative, thereby ruling out HIT. Moreover these 
antibodies can be excluded as cause of the thrombocytopenia from a 
clinical point of view: platelet levels restored to normal after withdrawal 
of tirofiban whereas the patient was kept on different drugs including 
heparin during further hospital stay.

Antibodies to  heparin/PF4 complexes may exist in the absence 
of a clinical manifestation of HIT; in such case, the IgG heparin/PF4 
antibodies present in the patient’s serum are unable to activate the 
innate platelets. According to Warkentin and Greinacher, the variable 
platelet reactivity may correlate with the platelet Fc receptor-dependent 
reactivity and the existence of different polymorphisms of the receptor 
[10,13]. To elucidate this phenomenon, further effort was performed 
in our laboratory to identify the false positive results in the in vitro 
reaction or provide proof of the patient’s platelet unresponsiveness.

The profound thrombocytopenia (3000/mm³) in our patient was 
provoked by the administration of tirofiban as shown by the flow 
cytometric detection of IgG solely in the presence of the drug tirofiban. 
The flow cytometry test (Figure 1) showed a shift in fluorescence in 
the presence of 4 µg/ml, indicating increased antibody binding in the 
presence of tirofiban.

No shift in fluorescence was observed in the absence of tirofiban. 
In this case, the patient’s plasma was unable to activate a pool of 
responsive donor platelets in response to added heparin, excluding HIT 
as the cause of thrombocytopenia. Therefore, it seemed unnecessary to 
perform further tests with the patient’s innate platelets.

This case demonstrates once more the difficult differential diagnosis 
of acute thrombocytopenia. It also underlines the need of caution and 
rapid detection of drug-dependent antibodies with respect to GPIIb/
IIIa inhibitors, as these drugs will be used more frequently. The test 
is even more important in the light of the combined therapy with 
heparins, blurring the diagnosis in the presence of critical illness.
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