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Thrombocytopenia: diagnosis with flow cytometry  
and antiplatelet antibodies

Plaquetopenias: diagnóstico usando citometria de fluxo e anticorpos antiplaquetas
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ABSTRACT  
Objective: To identify antiplatelet antibodies by flow cytometry (direct 
method) in patients with thrombocytopenia. Methods: Between 
January 1997 and March 2004 a total of 15100 patients were referred to 
the Centro de Hematologia de São Paulo for hematological investigation 
of several diagnoses (anemia, leukopenia, thrombocytopenia, 
coagulation abnormalities, adenomegaly, leukemia and others). Of 
those, 1057  were referred because of thrombocytopenia and were 
divided into two groups: Group Idiopathic thrombocytopenic purpura, 
with no identifiable cause; and Group Other thrombocytopenia, which 
included low normal platelet counts cause to be established, hepatitis 
C and HIV infection, hypersplenism, EDTA-induced artifacts, laboratory 
error, and other causes. Flow cytometry immunophenotyping was 
done in 115 cases to identify platelet autoantibodies (direct method).  
Results: Of the total number of patients, 1057 (7%) presented low 
platelet counts, 670 were females (63.4%) and  age range of one to 
75 years. Of the 115 cases (9.7%) submitted to  immunophenotyping, 
the results were positive in 40% and the test was inconclusive in 5%. 
Idiopathic thrombocytopenic purpura was found in 52% of patients, 
more often in women. Hepatitis C virus infection was found in 7% 
and HIV infection in 1%. Low normal platelet counts were found 
in 17%, laboratory errors in 6%, and laboratory artifacts in 1% of 
cases. Platelet autoantibodies were found in 76.9% of all idiopathic 
thrombocytopenic purpura cases. It was negative in 83.3% of the low 
normal counts. Conclusion: antiplatelet autoantibodies when present 
help to diagnose idiopathic thrombocytopenic purpura.  When absent, 
suggest other causes of thrombocytopenia.
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RESUMO
Objetivo: Identificar anticorpos antiplaquetas por citometria de fluxo 
(método direto) em pacientes com plaquetopenia. Métodos: No período 
de Janeiro de 1997 a Março de 2004, foram encaminhados ao Centro 
de Hematologia de São Paulo 15.100 pacientes para investigação 
hematológica, com vários diagnósticos (anemia, leucopenia, 
plaquetopenia, alteração da coagulação, adenomegalias, leucemia e 
outros) dos quais 1.057 apresentavam plaquetopenia. Esses pacientes, 
conforme diagnóstico, foram separados em dois grupos: Grupo 
Púrpura Trombocitopênica Idiopática, quando não foi descoberta a 
etiologia da plaquetopenia; e Grupo Outra Trombocitopenia, que incluía 
faixa de normalidade a esclarecer, infecção pelo vírus da hepatite C, 
HIV, hiperesplenismo, artefato EDTA, erro laboratorial e outras. Em 115 
casos, foi realizada imunofenotipagem, para identificação de anticorpo 
antiplaquetas (método direto), por citometria de fluxo. Resultados: 
Dos 1.057 casos (7%) encaminhados por plaquetopenia, 670 casos 
(63,4%) eram do sexo feminino. As idades variavam entre 1 e 75 
anos. Dos 115 casos (9,7%) em que foi realizada imunofenotipagem, 
houve positividade em 40% e o exame foi duvidoso em 5%. A púrpura 
trombocitopênica idiopática foi encontrada em 52% dos casos, sendo 
mais frequente no sexo feminino, em crianças e adultos jovens. A 
prevalência do vírus da hepatite C foi encontrada em 7% dos casos 
e HIV em 1% dos casos. Faixa de normalidade foi encontrada em 
17%; erro laboratorial em 6% e artefato laboratorial em 1% dos casos. 
Conclusão: O anticorpo antiplaquetas é um exame útil, quando positivo, 
para confirmar o diagnóstico de púrpura trombocitopênica idiopática 
e, quando negativo, sugere outras causas de trombocitopenia.
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INTRODUCTION
Recent developments in medicine have made the 
complete blood count (CBC) a routine test for 
everybody. With modern cell counting devices, 
platelet counting has been routinely reported to 
physicians.

Hematologists today have patients who are referred 
to them because of abnormalities in the CBC (anemia, 
leucopenia and thrombocytopenia), mostly as laboratory 
findings. Thrombocytopenia is responsible for 9.1% of 
the cases first seen in the Centro de Hematologia de 
São Paulo (CHSP).

Thrombocytopenia classification is divided into low 
platelet production, increased platelet destruction and 
other causes (1) (Figure 1). 

Pseudothrombocytopenia (PTCP) is a false 
laboratory phenomenon of low platelet counts 
(false thrombocytopenia), caused by in vitro platelet 
aggregation in the presence of platelet autoantibodies 
and anticoagulants, the most common being EDTA. 
Although a rare laboratory finding (0.1% of the 
cases), PTCP has been on the rise since the advent of 
electronic cell counters. Failure in recognizing these 
changes may cause misdiagnoses and inadequate 
treatment (2-4).

OBJECTIVE
To identify antiplatelet autoantibodies by flow cytometry 
(direct method) in patients with low platelet counts.

METHODS
From January of 1997 through March of 2004, a total of 
15100 patients were referred to the CHSP because of 
blood disorders (anemia, leucopenia, thrombocytopenia, 
clotting changes, adenomegaly, leukemia and others). 
The  cases referred for low platelet counts were 
identified and included in this study.

According to the thrombocytopenia diagnosis, 
the patients were divided into two groups: Idiopathic 
Thrombocytopenic Purpura (ITP) and Other 
Thrombocytopenia, including the normal low range, 
cause to be established,  hepatitis C virus (HCV) 
infection, HIV, hypersplenism, EDTA-PTCP artifact, 
laboratory errors and other causes. The low platelet 
count group called “normal range” was so defined 
because of platelet counts between 120000 and 150000/
mm3, and no other clinical or laboratorial change was 
found in these patients , during a 8-year follow-up.

Flow cytometry immunophenotyping (direct 
method) was used to identify the antiplatelet antibody.

Platelets were counted by the Coulter T-890 device, 
in EDTA K3 and sodium citrate, and recounted after 
24 hours at 4oC, manual counting by the Fonio method 
and in the Neubauer chamber. Bone marrow tests were 
carried out by conventional techniques. The biochemical 
and serological tests were performed using the Cobas 
Core device (Roche). Moreover, a Coulter Epics XL-
MCL cytometer was employed, in addition to CD41 PE 
(Immunotech) and anti-Human IgG FITC conjugate 
(SIGMA) to identify the antiplatelet antibodies.
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Figure 1. Causes of  thrombocytopenia

BM = bone marrow,  CT = chemotherapy,  RT = radiation therapy, DIC = disseminated intravascular coagulation, TTP = thrombotic thrombocytopenic purpura, HUS = hemolytic uremic syndrome, ECMO = extracorporeal 
membrane oxygenation, PTP = post-transfusional purpura, ITP = idiopathic thrombocytopenic purpura, SLE = systemic lupus erythematosus, LP = lymphoproliferative diseases, HIV = human immunodeficiency virus, HCV = 
hepatitis C virus
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RESULTS
Of all cases, 1057 (7%) were referred because of low 
platelet counts, and of these, 670 were females (63.4%). 
Age varied between 1 and 75 years (Figures 2 and 3). 
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Figure 3. Distribution of causes per sex (CHSP, January 1997 to March 2004)

D69.3 - Idiopathic thrombocytopenic purpura
D69.4 - Other primary purpura

Total number of cases: 1057

Nu
m

be
r o

f c
as

es

140
120
100
80
60
40
20
0 0-10 21-30 31-4011-20 41-50 51-60 61-70 >70

Age group (in years)

Figure 2. Distribution of patients per age and condition (CHSP, January 1997 to 
March 2004)

Source: Centro de Hematologia de São Paulo

ITP was found in 52% of the thrombocytopenia 
cases, being more frequent in females, children and 
young adults. HCV was prevalent in 7% and HIV 
in 1% of the cases. Normal ranges were observed 
in 17%; laboratory error in 6%; and laboratory 
artifact in 1% of the cases. Figures 4 and 5 depict 
the percentage of disease causes which led these 
patients to the CHSP.

Flow cytometry immunophenotyping was carried 
out in 115 cases (9.7%) to identify the antiplatelet 
antibody (direct method), and it was positive in 40% of 
cases, negative in 55% and dubious in 5% (Figures 6, 7 
and 8).

The antiplatelet antibody was positive in 76.9% of 
the ITP cases; and negative in 83.3% of the normal 
range cases (Figures 6, 7 and 8).
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Figure 4. Distribution of causes of diseases (CHSP, January 1997 to March 2004)

Source: Centro de Hematologia de São Paulo

Total number of cases = 1057
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Figure 5. Percentage of causes of diseases (CHSP, January 1997 to March 2004)
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Figure 6. Flow cytometry immunophenotyping
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Figure 7. Flow cytometry immunophenotyping
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Figure 8. Distribution per diagnosis and result (CHSP/HIAE, January 1997 to 
March 2004)
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DISCUSSION 
Thrombocytopenia is a frequent laboratory finding. In 
the present study, ITP was the most common cause of 
thrombocytopenia, more frequently among females, in 
children aged 1 to 10 years and young adults between 15 
and 40 years, according to the literature (2-4).

In the present study, the low normal range was the 
second largest cause of low platelet counts, which makes us 
challenge the normal values of platelet counts used by most 
laboratories using automatic platelet counting. There is no 
population study in this field focused on reference values.

The microscopic analysis of the dry smear, without 
anticoagulant, was important to identify PTCP, 
macro platelets and morphological changes in the 
hematopoietic lineages (3-5).

The antiplatelet antibody was a useful test, when 
positive, to confirm ITP; and it was also important, 
when negative, to rule out wrong diagnoses of low 
platelet counts, as is the case of dealing with the low 
normal range (6,7).

Immune thrombocytopenia is a diagnosis of 
exclusion. This study may shed some light and indicate 
the laboratory tests that must be ordered to clarify the 
etiology, final diagnosis and management. 

For the antiplatelet antibody test performed in the 
present study, the direct method by flow cytometry was 
used to identify the immunoglobulin G (IgG) bound to 
the platelet membrane. There is another test available, 
represented by a pool of antibodies – IgA, IgM and 
IgG (indirect method), which can be ordered when 
one suspects of an immune cause. The fact of having 
used only one test to investigate antiplatelet antibody 
may explain the 20% negative results in ITP cases, and 
for these patients only an immune cause by the IgG 
antibody  could be ruled out (6-9).

Thrombocytopenia is a frequent laboratory finding 
and implies a correct investigation of its possible 
causes, which is fundamental to avoid misdiagnoses and 
inadequate treatments. For successful diagnosis, it is 
very important that the assistant physician work together 
and share information with the clinical laboratory.

CONCLUSION
The antiplatelet antibody is a useful test, when positive, 
to confirm the diagnosis of idiopathic thrombocytopenic 
purpura, and very important, when negative, to rule out 
misdiagnoses.

In the daily practice the antiplatelet antibody must 
not be routinely ordered; it is needed for cases of low 
platelet counts when the assisting physician needs 
investigate more about an immune cause. 
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