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Abstract: Giant platelets are commonly seen in myelodysplastic syndrome (MDS), however their im-
munophenotypic characteristics are not well studied. Here we report a patient with a history of MDS
that demonstrated a dysplastic, immunophenotypically abnormal subpopulation of giant platelets. In this
patient, flow cytometric analysis of the marrow aspirate showed that 59% of events were with characteristics
of CD34 positive blasts, raising the possibility of acute leukemia. However, microscopic examination of
the bone marrow aspirate smears showed only 8% blasts and many dysplastic giant platelets. Immuno-
histochemistry showed CD34 positivity in the patient’s megakaryocytes. Flow cytometric analysis of the
patient’s peripheral blood platelets showed that the dysplastic platelets were positive for CD34. This case
shows that large dysplastic platelets in MDS may express CD34 and show CD45 staining and side scatter
characteristics similar to blasts and can cause a dramatic but spurious increase in the blast count detected
by flow cytometry.
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Introduction

Giant platelets may normally be present in the pe-
ripheral blood and usually represent young platelets,
however they are more commonly seen in patho-
logical conditions such as inherited giant platelet
disorders, myelodysplastic syndrome (MDS), myelo-
proliferative neoplasms, aplastic anemia and im-
mune thrombocytopenic purpura [1–9]. MDS usu-
ally causes abnormal megakaryopoiesis, which leads
to the production of platelets that have intrinsic dys-
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function, reduced life span, abnormal morphologic
features, and/or abnormal immunophenotype [10–
13].

In this article, we present the case of a patient
with history of MDS with dysplastic megakaryocytes
as well as a dysplastic subpopulation of large to
giant platelets that abnormally express CD34. These
platelets showed flow cytometry characteristics (side
scatter and immunophenotype) that overlap with
those of blasts resulting in a false increase in the blast
count detected by flow cytometry. These findings
highlight a potential pitfall in the interpretation of
flow cytometry that could result in an erroneous
diagnosis of acute leukemia.
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Case Report

A 71-year-old man with a long standing history of
coronary artery disease and untreated MDS best
classified as refractory cytopenia with multilineage
dysplasia (RCMD, 2008 WHO criteria) diagnosed
18 months prior, presented with acute gastrointesti-
nal bleeding, symptoms of severe aortic stenosis
and pancytopenia. CBC showed pancytopenia with
white blood cell count of 0.8 x 109/L, hemoglobin
of 7.6 g/dL, and platelet count of 58 x 109/L. The
differential count showed 32% neutrophils, 60% lym-
phocytes, 6% monocytes, 1% eosinophils and 1% ba-
sophils. Physical examination did not reveal any ev-
idence of lymphadenopathy or hepatosplenomegaly.

To evaluate for MDS progression, a bone marrow
biopsy was performed.

The peripheral blood smear showed decreased
platelets with many giant and hypogranular forms
[Figure 1A]. Red blood cells exhibited moderate
anisopoikilocytosis with occasional circulating nucle-
ated red blood cells. Neutrophils showed dysplasia,
including occasional hypogranular and hypolobated
forms, as well as a mild shift to immaturity. No
circulating blasts were identified.

The bone marrow aspirate showed increased
megakaryocytes with marked dysplastic features
including small, hypolobated nuclei and nuclear sep-
aration; many giant platelets were also present [Fig-
ure 1B, C]. The myeloid precursors showed a shift to

Figure 1: Peripheral blood smear (A) and marrow aspirate (B-E) findings. A, Peripheral blood smear shows circulating
giant and hypogranular platelets. B, Megakaryocytes are small and hypolobated with nuclear separation. C, Many
giant platelets are observed (arrows). D, Myeloid precursors show shift to immaturity with no significant number of
blasts. E, Myeloid precursors show hypogranular and hypolobated forms. (A-E: Wright-Giemsa; A, C-E: 1000X, B:
600X).
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Figure 2: Bone marrow core biopsy findings. A, Megakaryocytes are increased and show clustering with many small
and hypolobated forms (H&E; X600). B, Immunohistochemistry of CD34 highlights occasional megakaryocytes and
rare blasts (X600). C, Immunohistochemistry of CD61 highlights the increased number of megakaryocytes (X600).

immaturity [Figure 1D] with dysplastic hypogranu-
lar and hypolobated forms [Figure 1E]. Blasts were
mildly increased, 8% by manual differential count.
No Auer rods were seen. Erythroid precursors
showed mild dysplastic features including irregular
nuclear contours and nuclear budding.

The bone marrow core biopsy was normocellu-
lar with 30-40% cellularity. Megakaryocytes were
increased and showed focal clustering with many
small forms with nuclear hypolobation [Figure 2A].
The myeloid elements showed shift to immatu-
rity. The erythroid precursors were increased and
showed irregular nuclear contours and nuclear bud-

ding. Immunohistochemical staining for CD34 high-
lighted scattered blasts (approximately 10-15%) and
these cells had large nuclei with fine chromatin and
scant amount of cytoplasm. Additionally, CD34
highlighted many dysplastic megakaryocytes [Fig-
ure 2B]. CD61 immunohistochemical stain high-
lighted markedly increased megakaryocytes [Fig-
ure 2C].

Conventional karyotying showed: 44~45,XY,-5[7],-
7[6],add(17)(p11.2)[7][cp7]/46,XY[13]. Fluorescent
in-situ hybridization (FISH) analysis was positive
for deletion of 5q and monosomy 7.

Surprisingly, flow cytometric analysis performed
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Figure 3: A, Flow cytometric analysis performed on the bone marrow aspirate shows that the events with characteris-
tics of blasts are only positive for CD34, CD41 and CD61. B, cytospin slide of the sample used in the flow cytometric
analysis shows a large number of dysplastic giant platelets with no significant number of blasts (Wright-Giemsa;
X1000).

Figure 4: A, Cytospin slide of peripheral blood sample shows numerous giant platelets admixed with occasional
granulocytes, lymphocytes and few micromegakaryocytes. No blasts are identified (Wright-Giemsa; X1000). B, Flow
cytometric analysis shows that the vast majority of platelets are CD34 positive.
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on the bone marrow aspirate showed that 59% of
events had the characteristics of blasts (dim CD45+
and low side scatter) that were positive for CD34,
CD41, CD61, and negative for CD117, CD33, CD13,
CD11b, CD14, CD64, HLA-DR, CD56, CD2, CD3,
CD19, TdT, CD79a, and CD22 [Figure 3A].

To investigate the discrepancy in the blast count
between (1) the morphology and immunohistochem-
istry and (2) flow cytometry, the cytospin slide of
the marrow aspirate sample used in the flow cyto-
metric analysis was reviewed. The cytospin slide
showed a polymorphous cell population, consisted
of myeloid elements, lymphocytes, monocytes, oc-
casional megakaryocytes, as well as many dysplas-
tic giant platelets [Figure 3B]. There were approxi-
mately 4% blasts by manual count. Since the dys-
plastic megakaryocytes present in the core biopsy
were positive for CD34, the possibility of a spurious
increase in blast count caused by dysplastic giant
platelets was entertained. To explore this possibil-
ity, the patient’s peripheral blood, which had many
giant platelets, was evaluated by flow cytometry.
The peripheral blood specimen was stored in an up-
right position for 3 hours. Then, the buffy coat was
harvested and sedimented by centrifugation. Re-
view of a cytospin slide prepared from the buffy
coat showed predominantly large and giant platelets
with an admixture of cells including granulocytes
and lymphocytes [Figure 4A]. Flow cytometric anal-
ysis showed 27% of events in the blast gate, the ma-
jority (98%) of which were positive for CD34, CD61
and CD41 [Figure 4B]. These results confirmed that
the platelets were positive for CD34.

In view of these findings, the bone marrow biopsy
was diagnosed as a normocellular bone marrow with
multilineage dysplasia, megakaryocytic hyperplasia
and increased blasts. Clinically, the overall assess-
ment was consistent with a high grade MDS with
increased blasts such as refractory anemia with ex-
cess blast type-2 (RAEB-2). Since the patient was
not a candidate for a clinical trial or bone marrow
transplantation, he was started on azacitidine 75
mg/m2 per day for five days every 4 weeks. At the

2-month follow up he was doing well with no new
complaints.

Discussion

Giant platelets are usually larger than 7 um while
normal platelets range from 1.5 to 3.0 um [14]. Gi-
ant platelets are classically seen in several inherited
platelets disorders (giant platelet disorders) [6, 7];
however, they can also be seen in other acquired
benign and neoplastic conditions such as immune
thrombocytopenic purpura, MDS and myeloprolif-
erative neoplasms [15]. While many studies inves-
tigated the immunophenotypic abnormalities seen
in the myeloid, erythroid and megakaryocytic ele-
ments in MDS patients [16–19], only one study ex-
plored the potential immunophenotypic alterations
that could be present in the platelets of MDS pa-
tients [11]. In this study, dysplastic platelets showed
aberrant expression of CD34 in one case (2% of all
studied cases). Interestingly, this was a patient who
had RAEB-2 with thrombocytopenia and megakary-
ocytic dysplasia; findings that are shared with our
case.

The findings in our case are interesting in that
the dysplastic giant platelets not only showed aber-
rant expression of CD34, but also showed CD45 and
side scatter characteristics very similar to those of
blasts. Such findings could cause confusion or a
misdiagnosis of acute leukemia, particularly in labo-
ratories where flow cytometric findings are reported
separately from morphology. In our case, the CD34
expression as well as CD61 and CD41 positivity of
the events within the blast gate raised the possibil-
ity of acute megakaryoblastic leukemia (AML-M7).
However, there was a clear discrepancy between
the flow cytometric findings and the percentage of
blasts identified by morphology. This led to further
investigation that identified CD34-positive dysplas-
tic giant platelets as the source of the discrepancy.
This case emphasizes the need to always correlate
flow cytometric findings with morphology.
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