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Pseudothrombocytopenia and leukocyte scattergrams: a case

report
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Introduction

Background: Phagocytosis of platelets by neutrophils is a rare event in isolated neutrophils after platelet
satellitism. We present a patient with platelet derived artefacts leading to spurious thrombocytopenia. These
phenomena could be suspected due to the abnormal scattergrams generated.

Case Description: An 85-year-old woman diagnosed with monoclonal gammopathy of uncertain significance
IgG A in treatment according to the scheme Bortezomib-Thalidomide-Dexamethasone went to the Hematology
Department for follow-up. Complete blood count (CBC) was performed on a Sysmex XN 20 analyzer (Sysmex
Corporation, Kobe, Japan): leukocyte counts [white blood cell (WBC)] 3.81x10°/L, erythrocytes [red blood cell
(RBC)] 3.19x10"/L, hemoglobin (Hb) 126 g/L, mean cell volume (MCV) 97.1 fL, platelets 18x10°/L. (Tmpedance),
platelets 52x10°/1. (Fluorescence channel). The results of the coagulation study were within the reference range.
An abnormal scattergram was observed in the erythroblast/basophil channel [white cell nucleated (WNR)], with
an addidonal cluster and an abnormal pattern of neutrophil distribution in the differential leukocyte count channel
[WBC differential (WDF)]. Peripheral blood smear revealed neutrophil satellitism and the presence of numerous
cytoplasmic vacuoles containing phagocytosed platelets.

Conclusions: The importance of recognizing spurious thrombocytopenia in clinical and laboratory
practice is evident, as false low platelet count can lead to a misdiagnosis, exposing patients to more tests or
even unnecessary treatments. The proper interpretation of the alarms and scattergrams of the analyzers can
aid in the correct evaluation of the analytical data, in this case the rare phenomenon of platelet phagocytosis

leading to spurious thrombocytopenia.
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The Sysmex XN 20 analyzer (Sysmex, Kobe, Japan uses

Multiple causes can cause pseudothrombocytopenia,
including platelet clumping, platelet satellitism of
neutrophils and, rarely, platelet phagocytosis. Such
phenomena can be induced by the anticoagulant ethylene
acid-diamino-tetraacetic acid (EDTA) anticoagulant and is
immunologically mediated by antiplatelet autoantibodies
that cause platelet aggregation in the presence of this
anticoagulant (1,2).

principles, analytical channels and reagents to measure
nucleated red blood cells (NRBC) automatically along
with the basic complete blood counts (CBC). For this
function, Leukocyte counts [white blood cell (WBC)] and
differentials are analyzed by two separate channels, the
white cell nucleated (WNR) and the WBC differential
(WDF) channels. Also, a dedicated fluorescence optical
analysis of platelets (PLT-F) provides accurate platelet
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counts especially designed for thrombocytopenic samples.
Due to the unexpected thrombocytopenia, the
discrepancy of the results for platelet counts generated
by the impedance and the fluorescence channels and the
abnormal scattergrams of the WDF and WNR channels,
a peripheral blood smear was reviewed in order to confirm
the decreased platelet counts: platelet clumping, satellitism
of neutrophils and phagocytosis explained the spurious
count; up to 90% of neutrophils were affected. We present
the following case in accordance with the CARE reporting
checklist (available at https://jlpm.amegroups.com/article/
view/10.21037/jlpm-22-42/rc).

Case presentation

An 85-year-old woman diagnosed with monoclonal
gammopathy of uncertain significance IgG L was treated
according to the VI'D scheme (Bortezomib-Thalidomide-
Dexamethasone). She went to the Hematology Department
for follow up. CBC was performed on a Sysmex XN
20 analyzer, the following results were obtained: WBC
3.81x10’/L, differential neutrophils 78%, lymphocytes 14%
monocytes 8%; red blood cell (RBC) count 3.19x10"/L,
hemoglobin (Hb) 126 g/L, platelet count 18x10°/L
(impedance method).

No flag to alert for platelets clumps was triggered, so
a reflex test to perform a re-analysis on the fluorescence
platelets channel (PLT-F) was automatically generated,
rendering count 52x10°/L.

Abnormal scattergrams were observed in the
erythroblast/basophil channel (WNR), with the presence of
an additional cluster; in the differential leukocyte channel
(WDF), an abnormal pattern of the neutrophil cluster was
evident (Figure I).

A peripheral blood smear for manual review was
requested in order to confirm the decrease in platelet count
observed with respect to previous CBC and the discrepancy
in the results obtained with both analytical techniques.

Peripheral blood smear (May-Griinwald’s-Giemsa
stain) revealed neutrophil satellitism and the presence of
numerous cytoplasmic vacuoles containing phagocytosed
platelets (Figure 2).

A second sample was drawn in sodium citrate
anticoagulant: with the use of this anticoagulant the
morphological abnormalities disappeared, the analyzer did
not generate alarms, the scatterplots were normal and the
platelet count was automatically corrected, 201x10°/L, and
the patient continued her treatment (Figure 3).
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The publication of this case report was approved by our
Institutional Ethic Research Committee (OSI Barrualde
Comité de Etica en Investigacion, reference No. 10548/21).

All procedures performed in this study were in accordance
with the ethical standards of the institutional and/or national
research committee(s) and with the Declaration of Helsinki
(as revised in 2013). Written informed consent was obtained
from the patient for publication of this case report. A copy
of the written consent is available for review by the editorial
office of this journal.

Discussion

The unexpected decrease in platelet counts was found to
be spurious when platelet satellitism and phagocytosis were
evident on the blood smear (3-6).

Pseudothrombocytopenia is an in vitro phenomenon,
which is defined as a false decrease in the number of
platelets. The incidence ranges from 0.07% to 0.2% and in
hospitalized patients it can be up to 0.1% to 2% (7).

The clinical data of those patients is not related to
thrombocytopenia and no alterations are found in the
coagulation tests. The thrombocytopenia induced by
anticoagulant EDTA should always be considered in
cases of low platelet counts, in addition to the presence of
platelet clumps, in order to avoid performing unnecessary
therapeutic actions with potential adverse effects (1,8).

The anticoagulant EDTA can induces platelet
aggregation and satellitism, among others less frequent,
such as the phagocytosis seen in the present case report.
Platelet satellitism consists of the adhesion of platelets
to other circulating cells, mainly neutrophils. It is a
phenomenon immunologically mediated by antiplatelet
autoantibodies that cause platelet aggregation in the
presence of the anticoagulant (9).

Adhesion is mediated by the GPIIb-IIIa receptors
of platelets; the GPIIb fraction, normally hidden in the
platelet membrane, is exposed in the presence of EDTA and
can react with autoantibodies (IgG or IgM type and rarely
IgA), which recognize these antigens in the membrane of
platelets modified by the action of the anticoagulant. These
events trigger several pathways of signaling and cellular
activation, producing aggregation, satellitism and more
rarely phagocytosis (10).

Platelet phagocytosis by neutrophils is an extremely
rare finding in smears. However, polymorphonuclear
cells remove activated platelets from the circulation,
this is a mechanism to avoid thrombosis. So not only
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Figure 1 Scattergrams of a XN 20 counter (Sysmex Corporation, Kobe, Japan), Leukocyte count WBC and differentials are analyzed by
two separate channels, the erythrocyte/basophil channel (WNR) and leukocyte differential (WDF) channel. (A) Healthy patient—with

the distinctive clusters of the leukocyte differential. (B) Our patient—neutrophils present higher volume and nucleic acid content due to

the interaction with platelets. The disruption of the morphology of s is detected by the analyzer and additional cluster is generated in the

scattergram. The black arrow and circle indicate the alterations in the scattergram. SSC, side scatter; SFL, side fluorescence; WDE, WBC

differential; WNR, white cell nucleated; WBC, white blood cell.

this phenomenon can occur “in vitro”, cases of platelet
phagocytosis have also been reported in different clinical
conditions such as trauma, thrombotic events, heart
disease, inflammation, especially vascular inflammation and
infection, use of immunosuppressive drugs, autoimmune
diseases, viral and bacterial infections, cardiovascular
disorders and cardiac surgery, among others (11,12).

The WDF channel reports the leukocyte differential of
5 populations, while WNR is used for the total count of
leukocytes, erythroblasts and basophils. The lysing agent is
different in both channels, being more acidic in the WNR
channel.

In the WDF scattergram the granularity of cytoplasm is
plotted along the X axis and Y axis the nucleic acid content;
in our case, the cluster of neutrophils is abnormal shaped,
due to the platelets within.

In the WNR channel, the X axis represents fluorescence
(nucleic acid content) and the light scattered related to

© Journal of Laboratory and Precision Medicine. All rights reserved.

cell volume (forward scatter) is plotted along the Y axis.
An additional cluster in the WNR scatterplot is due to
distortion of neutrophil morphology and increased RNA
content due to the additional presence of platelets in the
cytoplasm.

In addition, XN 20 analyzers have a fluorescence platelet
count channel (PLT-F) designed to report an accurate and
reliable count in cases of thrombocytopenia. The reagent is
an oxacin-derived fluorescent marker that binds specifically
to platelets, minimizing potential interference in the count;
this method presents a good correlation with the reference
method recommended by the International Council for
Standardization in Hematology ICSH) (13).

The alarms generated by automated counters are very
useful for detecting pseudothrombocytopenia. In our case,
the absence of flagging was highly misleading. Likewise,
the careful study of the scattergrams can also be useful,
since the disruption in the morphology of the neutrophils
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Figure 2 Because of the unexpected thrombocytopenia, a blood smear was examined (Cellavision 96, May-Griinwald’s-Giemsa stain). This

showed extensive phagocytosis of platelets and satellitism, suggesting that this may have been the first stage of the process.

Figure 3 A second sample was drawn in sodium citrate
anticoagulant: with the use of this anticoagulant the morphological
abnormalities disappeared, the analyzer did not generate
alarms, the scatterplots were normal and the platelet count
was automatically corrected, 201x10°/L (Cellavision 96, May-

Griinwald’s-Giemsa stain).

© Journal of Laboratory and Precision Medicine. All rights reserved.

produced by the interaction with platelets is evidenced by
anomalous patterns.

The phagocytosis that occurs after satellitism is due
to the interaction with the anticoagulant EDTA, so these
phenomena do not appear in specimens taken with other
anticoagulants: the sample drawn in sodium citrate rendered
a platelet count of 201x10°/L, which confirms that the
phenomenon is an artifact unrelated to the clinical situation
of the patient.

The possibility of EDTA-induced thrombocytopenia
should always be considered in cases of low platelet counts,
in addition to the presence of platelet clumps.

Observation and interpretation of scattergrams can
be very useful in validating test results. The altered
morphology and the higher nucleic acid content of
neutrophils in this case produced abnormal scatterplots, that
can alert the need for revision of the blood smear (9,14,15).
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