Cl11. EuroFlow panels and strategies for the
diagnosis of myelodysplastic syndromes
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In the last two decades, there has been an
increased amount of information about the
immunophenotypic profiles of normal and
myelodysplasia (MDS)-associated hematopoiesis.
This includes both detailed knowledge about the
immunophenotypic patterns of early committed
CD34+ hematopoietic progenitors and precursor
cells (HPC) and the features of maturing
neutrophils, monocytes, erythroid, basophil, mast
cells, dendritic cell, B-cell and T lymphoid
precursors, in normal/reactive bone marrow
compared to MDS. In order to evaluate different
maturational compartments of hematopietic cells,
in 2012, the EuroFlow Consortium has proposed a
validated 8-color MDS panel of antibodies to be
used in combination with standardized sample
preparation procedures and new software tools for
reproducible analysis of normal vs dysplastic
hematopoiesis in the clinical settings. Overall the
EuroFlow MDS panel includes up to a maximum of
7 antibody combinations from which the first four
are considered essential, while the other three tubes
are devoted to obtain complementary information

in selected cases.

In detail, all 7 combinations include a
backbone of 4 markers which are common to all of
them (CD34, CD117, HLADR and CD45) and that
are combined with another 4 markers that vary
among the different combinations (tube specific
characterization markers). The backbone markers
repeated in every combination are devoted to the
reproducible analysis per tube of the early stages of
hematopoiesis in CD34+ and/or CD117+ immature
precursors. Thus, such markers already allow for
clear discrimination of the early stages of CD34
commitment toward the neutrophil / erythroid /
megakaryocytic / T vs mast cell vs B-lymphoid /
monocytic / dendritic cell lineages based on the
pattern of expression of CD117 and HLADR; in
addition, usage of SSC and CD45 expression
permits further discrimination between neutrophil,
T-lymphoid and erythroid precursors, at the same
time it also contributes to the separation between B-
lymphoid vs monocytic/dendritic cell precursors at
the CD34+ and/or CD117 stages of maturation.

In tube 1, the four variable markers (CD13,
CDl11b, CD16 and CD10) are specifically devoted
to a highly detailed analysis of the neutrophil
maturation, although they are also informative for
the assessment of other (e.g. monocytic)
hematopoietic cell compartments. Therefore, based
on this 8-color combination, neutrophil committed
precursors from normal bone marrow are known to
sequentially loose expression of CD34, HLADR,
CDI117 and CDI13, followed by acquisition of
CDI11b, CD13, CD16 and CD10 expression.
Similarly, tube 2 is devoted to the specific
dissection of the monocytic pathway by combining
the CD64, CD35, CD14 and CD300e markers, with
the above listed four backbone antigens. CD34+
monocytic precursors can be easily identified by
their early acquisition of CD64, followed by loss of
CD34 and CDI117 and sequential acquisition of
CD14, CD35 and finally, CD300e. The third tube in
the MDS EuroFlow panel aims at detailed
characterization of the erythroid maturation from
the earliest CD34+ CD117+, HLADR+ precursors
to the more mature nucleated red cells in the bone
marrow. Therefore, erythroid maturation is first
confirmed by coexpression of CD36 and CD105 on
CD34+ precursors that progressively loose
expression of CD34, CD33, HLADR and finally
CD117, at the same time they show increasing
amounts of CD36, CD105 and CD71; sub-
sequently, erythroid precursors loose CD105, and
downregulate at the very late stages also CD36 and
CD71. With tube 4, assessment of the lymphoid
maturation in the bone marrow is achieved through
the addition of NuTDT, CD19 and CD7 to the
CD34, CD45, CD117 and HLADR backbone
markers; in this tube CD56 is used mostly for the
assessment of NK-cells and aberrant marker
expressions on hematopoietic precursors,
monocytic and neutrophil lineage cells. 1

The remaining three supplementary tubes
allow identification of minor myeloid cell lineages
(e.g. tubes 6 and 7 permit the identification of
basophils, plasmacytoid dendritic cells and
megakaryocytic cells and their precursors) whereas
tube 5 is devoted to the identification of aberrant
phenotypes and immature CD34+/CD38-
precursors.

Ofnote, preliminary data suggests that usage of
the EuroFlow MDS antibody panel in combination
with the newly developed maturation tools
implemented in the INFINICYT software
(Cytognos, SL, Salamanca, Spain), allow for
sensitive detection of aberrant and altered
immunophenotypes among the bone marrow
maturing neutrophil monocytic and erythroid cells
from MDS patients, with a high accuracy. In
addition, it has also proven to be highly efficient for
the diagnostic screening of MDS-associated with
other lymphoid malignancies e.g. in patients with
multiple myeloma. At the same time, usage of the
maturation software tools in combination within
reference EuroFlow data bases, provides a
reproducible basis for the identification of such
alterations in suspected patients, provided that
highly comparable and reproducible sample
preparation procedures and antibody panels had
been used.

Altogether, this will most probably facilitate
extended usage and application of multiparameter
flow cytometry immunophenotyping in routine
diagnostic practice for the diagnosis, classification
and monitoring of MDS.
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