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ABSTRACT

Background: - Pseudothrombocytopenia is a phenomenon of spurious low platelet count. EDTA- dependent pseudothrombocytopenia (EDTA-
PTCP) is due to presence of agglutinating anti-platelet antibodies that react with platelets in blood anticoagulated with EDTA.

Materials & Methods: - This is a prospective study over a period of 3 years in VIMSAR Burla. The inclusion criteria for selecting
pseudothrombocytopenia patients was unexpectedly low platelet count with clumping of platelets in peripheral blood smear. The samples were
collected in EDTA, also in sodium citrate & heparin for evaluation and then compared.

Results: - A total of 51 patients aged between 16 to 80 years were found to have pseudothrombocytopenia. The mean platelet count in EDTA
anticoagulated blood of patients with pseudothrombocytopenia was lower than that in citrate and heparin. Four hours of collection showed further
decrease in platelet count in EDTA samples in contrast to the sample anticoagulated with citrate or heparin.

Conclusion: - Patients with low platelet count not correlating with clinical presentation must undergo peripheral blood smear examination to
prevent spurious thrombocytopenia.
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INTRODUCTION: -

Pseudothrombocytopenia is the term used when there is falsely low
platelet count but absence of clinical features like petechiae or
ecchymoses, result from incorrect measurements. Most common
cause of incorrect platelet counting is due to presence of giant platelet
or clumping.[1]

Most commonly clumping of platelets seen when blood is collected
into ethylene diamine tetracetic acid (EDTA) anticoagulant. It is
caused by anticoagulant dependent agglutinins.These are
immunoglobulins of IgG, IgA & IgM subtypes.[1,2]

Platelet clumping is dependent on time& also varies with the type of
instrumentation used for automatic counting.[3,4,5]

On evaluation for isolated thrombocytopenia, EDTA-dependent
Pseudothrombocytopenia prevalence is between 0.01-2% among
hospitalized patients.[1]The identification of
Pseudothrombocytopenia is possible when there is low platelet count
in absence of significant clinical features. Peripheral blood smear
examination should be done in case of necessity. [2] Alternative
anticoagulants can be used for more accurate platelet counts.[1] It is
very important to identify Pseudothrombocytopenia for accuracy of
clinical assessment and avoiding unnecessary treatment.[2,6]

MATERIALS & METHODS

The study was conducted in Department of Pathology VIMSAR,Burla
from April 2017 to March 2020. All the hospitalized patients who gave
their sample for CBC or TPC in EDTA anticoagulated vial were
evaluated. The inclusion criteria for our study was unexpected low
platelet count of less than 140x10’/L not correlating with clinical
feature or positive flagging for platelet aggregate in automated routine
hematology analyser. For such cases blood smears were prepared,
Leishman stained and examined for platelet clumping or aggregates.

Then, after confirmation of Pseudothrombocytopenia, the patients
were asked for additional blood samples that were collected in sodium
citrate and heparin anticoagulated collection tubes. Mathematical
correction for dilution by sodium citrate was done by multiplying the

obtained value by multiplication factor 1.1 (n x1.1). These samples
were measured in parallel by automated hematology analyser. For
evaluation of time dependent influence, the analysis of platelet count
was done after four hours of collection in all anticoagulants tubes.
SPSS version 20 and word excel were used for statistical analysis.

RESULTS

Actotal of 51 patients aged between 16 to 80 years were found to have
Pseudothrombocytopenia during the study period. Average age for
female patients was 60 years and male patients was 62 years. Male:
Female ratio in our study was1:1.4.EDTA anticoagulated blood sample
had platelet counts from 21x10’/1to 139x10/1. Peripheral blood smear
prepared from EDTA anticoagulated sample showed clumping of
platelets.

Citrated blood sample from the same patients had platelet count from
42x10’/1to 330x10°/1 and heparinized blood sample had platelet count
30x10’/1 to 220x10’/1.Mean platelet count in EDTA anticoagulated
blood sample was 102 x10’/L,in citrated blood it was150 x 10”/1 & in
heparinized sample 120 x 10’/L.[ Table-1]

EDTA anticoagulated blood sample had lower platelet count & mean
platelet count than citrated and heparinized blood sample.In post four
hours of collection, platelet count decrease further in EDTA sample in
contrast to citrated& heparinized sample.[Table-2]

DISCUSSION:-

Spuriously low platelet counts may be caused by multiple reasons like
improper blood sampling technique, platelet clumping or satellitism or
giant platelets. Platelet clumping may be due to cold agglutinin or
EDTA associated. EDTA dependent Pseudothrombocytopenia is due
to antiplatelet antibodies.[1,3,4]

The trigger for antibody production is unknown and may arise in
response to an unrelated antigen, and the antibody may then cross-
react with platelets resulting in agglutination.[2] The exact mechanism
of the reaction of antibodies with platelet membrane anti- gens is not
known. It appears that EDTA, when added to platelets in vitro, induces
a conformational change in the membrane resulting in the exposure of
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“neoantigens” to which the antibodies bind. [2,5]In Glanzmann
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is found to be better anticoagulant to reduce Pseudothrombocytopenia
also in other studies. [1,9,11] Some studies show that mean platelet count
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In our study, clumping of platelets was seen in peripheral blood smear
examination in patients with low platelet counts on automated cell
counter.Platelet aggregates were more in EDTA sample than in citrated
and heparinized sample.[9] Platelet clumping in peripheral blood
smear help to diagnose EDTA dependent pseudothrombocytopenia in
other studies. [9, 10,14,15] Berkman et al use the term EDTA
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aggregation using EDTA anticoagulated blood sample.[2] The term
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CONCLUSION-

Blood smears are not routinely evaluated by visual inspection and
remains unnoticed if warning flags and histograms of hematology
analyzers are not interpreted correctly. Because of that, EDTA-PTCP
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This can lead to unnecessary cost and discomfort to the patient So,.
Peripheral blood smears should be examined for platelet
clumping/aggregates in cases with low platelet count not correlating with
clinical presentation or in isolated thrombocytopenia flagged in
hematology analyser. Alternative anticoagulants should be used for
correct estimation of platelet count and to exclude EDTA induced PTCP.
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Heparin 30,000 2,20,000 1,20,000
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after collection
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