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Expression of CD34 by megakaryocytes in
myelodysplastic syndromes

We report that increased numbers of mega-
karyocytes in bone marrow biopsies from
patients with myelodysplastic syndromes
express the CD34 antigen. A significant corre-
lation was observed between CD34 positivity
on megakaryocytes and a low platelet count, as
well as the occurrence of cytogenetic abnor-
malities.

Sir,
The CD34 antigen is expressed by hematopoi-

etic progenitors, endothelial cells and bone mar-
row (BM) stromal precursors.1 In myelodys-
plastic syndromes (MDS) the number of CD34+

blasts varies widely, exceeding in most cases the
normal threshold of 1%,2 and their number has
been associated with an unfavorable clinical
outcome.2 Studying BM biopsies we noticed
that in MDS, CD34 positive cells included
megakaryocytes (Mks); this phenomenon was

analyzed in detail in 57 BM biopsies obtained
from 22 patients with MDS (diagnosed and clas-
sified according to FAB criteria)3 (Table 1) and
compared with biopsies from age-matched
patients without hematologic disorders (19 cas-
es) and from patients with idiopathic thrombo-
cytopenic purpura (ITP)(9 cases). In normal
marrows and in the ITP patients rare mature
Mks were found to express CD34, but only in 1

Figure 1. Bone marrow biopsy in a case of MDS, stained for
CD34: the numerous dysplastic megakaryocytes, including
several micro-megakaryocytes, are strongly CD34 positive.
Note that only a few scattered CD34+ small blasts are pre-
sent in the biopsy.

Table 1. Clinical and cytogenetic features, and bone marrow
findings in patients with myelodysplastic syndrome.

BM biopsy

Pts Gender/ Diagnosis at Plts Cytogenetic CD34+ CD34+

age (yrs) onset (109/L)° characteristics small Mks on
(FAB)* immature the

cells total no.
(%) of Mks (%)

1# F/65 RA 56 +8 15 10
2# M/62 RA 285 Normal 70 3
3# M/60 RAEB-T 91 Normal 4 60
4# F/55 RAEB-T 55 t(14;14) 30 5
5# M/65 RAEB 88 nd 1 0
6# F/49 RAEB-T 24 -5 0 0
7 M/48 RAEB-T 38 Normal 15 95
8# F/71 RA 96 nd 1 0
9 M/72 RAEB-T 215 nd 15 8

10# M/53 RA 179 nd 0 0
11 M/76 RAEB-T 28 4p+/der(12)/mar 10 25
12 F/89 RAEB-T 23 Complex rearrangements 4 30
13 F/73 RA 120 +8 25 60
14 F/70 RA 76 Normal 0 0
15 F/80 RA 140 5q- 25 15
16 F/85 RARS 242 Normal 0 2
17# M/31 RAEB-T 13 t(5;9) 10 10
18 M/76 RAEB-T 71 nd 15 10
19 M/75 RARS 6 der(5)/-7/12p-/

-19/miscellaneous defects 1 10
20 F/75 RA 301 Normal 0 0
21 F/69 RA na nd 0 2
22# M/42 RAEB 16 Normal 0 0

#patients with multiple biopsies; *RA: refractory anemia, RARS: refractory
anemia with ringed sideroblasts, RAEB: refractory anemia with excess of
blasts, RAEB-T: RAEB in trasformation; °values at the time of  first bone mar-
row biopsy; Pts: patients; Plts: platelets; nd: not determined.
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out of 19 normal cases and 0/9 ITP cases did
more than 10% of Mks express CD34; in con-
trast, 10 of 22 patients with MDS had 10% or
more CD34+ Mks in their BM (Fisher’s exact test:
p=0.004 and 0.03, MDS versus normal controls
and ITP, respectively); in three MDS cases more
than 50% of Mks expressed CD34 and in a sin-
gle case the vast majority of them were CD34
positive (Figure 1). The CD34+ Mks in MDS
included mature forms as well as dysplastic and
small Mks. Using immunostains on serial sec-
tions, we found that the CD34+ Mks also
expressed FVIII-RA and CD61 (data not shown).
In vitro studies have demonstrated that CD34
expression on Mks is limited to earlier progeni-
tor cells and declines during maturation, while
CD61 expression progressively increases;4,5 in
normal conditions, the CD34+ CD61+ phenotype
is found on a small subset of Mks precursors,
morphologically identifiable as immature
blasts.4,6 Late Mks precursors still expressing
CD34 have been recovered from peripheral
blood of patients with acute myeloid leukemia
after intensive chemotherapy,7 and peripheral
blood CD34+ stem cells from normal individuals
contain a minor subset that expresses CD61.8

The rare mature CD34+ Mks we found in a
minority of biopsies from normal individuals
might correspond to these circulating Mks pre-
cursors. In MDS the CD34 positivity on Mks cor-
related with the platelet count (mean platelet
count of patients with <10% and ≥ 10% CD34+

Mks: 143.4±31.5 and 58.6±14.6; unpaired t
test: p=0.03). This observation suggests that the
CD34+ CD61+ FVIII-RA+ Mks in MDS represent
neoplastic Mks showing asynchronous pheno-
typic differentiation and poor platelet produc-
tion; the very low numbers of CD34+ Mks occur-
ring in ITP, a condition characterized by effective
thrombocytopoiesis and increased number of
marrow Mks, further supports this hypothesis.
The clinical significance of CD34+ Mks in MDS
is unclear. Patients with a high percentage of
CD34+ Mks showed a higher frequency of mar-
row karyotype abnormalities, which are usually
associated with a more aggressive course of dis-
ease.9 However, the number of CD34+ Mks
appeared to be unrelated to the number of
CD34+ small immature cells, with the different
FAB subclasses and with the clinical evolution
of the disease.
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Kinetics variation of CD34+ and CD34+CD90+

in subjects following different mobilizing
protocols

Since CD34+/CD90+ cells could represent an
index of primitive hematopoietic progenitors,
we designed a study to analyze the yield of
CD34+/CD90+ cells during leukapheresis
courses, in response to different mobilization
regimens employed in healthy donors and in
patients with hematologic neoplasias for allo-
geneic and autologous hematopoietic stem cell
transplantation, respectively. 




