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Detection of ICAM-1, ICAM-2, ICAM-3, PECAM-1 and
VCAM-1, evaluation of hypercoagulable state and
platelet aggregation in hemoglobinopathy patients with
erythroblasts

The aim of th is report is to describe the presence of adhe-
sion molecules on the surface of various peripheral blood  cells,
included  erythroblasts, from hemoglobinopathy patients (tha-
lassemia intermedia and thalassemia major). The result s of
this analysis, together  with the alterations of  other coagu-
lation parameters, might contribute to exp laining the hyper-
coagulab le state of these patients. 

A high prevalence of thromboembolic phenomena has been
described in patients with tha lassemia  intermedia (TI); venus
thromboembolism is also associated with various other chronic
pathologies (cardiopathy , diabetes, hepatic dysfunction, hypo-
t h y r o i d i s m ) .1 Some authors hav e highlighted the role of ery-
throblasts and/or damaged ery throcytes in determining a hyper-
coagulable state in splenectomized patients with TI because of
the abnormal exposure of phosphatidylserine on the cells’ sur-
f a c e :2 , 3 this phenomenon is absent in healthy individuals who
have been splenectomized for trauma.6

We evaluated the presence of adhesion molecules ICAM-1
(normally present on monocytes),  ICAM-2 (normally present on
lymphocytes and monocytes),  ICAM-3 (normally present  on
leukocytes), PECAM (normally present on monocytes and neu-
trophils) and V CAM-1 (normally present on macrophages and
dendritic cells) on the surface of erythroblasts, lymphocy tes,
neutrophils, and monocytes.5 These molecules were bound to
monoclonal antibodies (Becton D ickinson,  Franklin Lakes, NJ,
U SA), and detected by direct flow cy tometry (FAC SCalibur, Bec-
ton D ickinson).

Erythroblasts were identified using two monoclonal antibod-
ies simultaneously: one for glycophorin A (present on red blood
cells) and one for the specific molecule of adhesion.

We evaluated 25 patients divided into 5 groups according to
transfusion therapy and the presence or absence of erythroblasts
(T able 1).

Platelet aggregation, factors V and VII,  proteins C and S,
antithrombin III, D-dimer, and activated protein C resistance
were ev aluated in a ll patients.4

Platelet aggregation, factors V  and VII, proteins C and S , and
activated protein C resistance were normal in a ll patients. Two
patients from group D had abnormal values of antithrombin IIIa
(58% and 44%, normal va lues: 80-120%).  Almost half the
patients had abnormal v alues of D-dimer without any distinc-
tion between the groups, but all patients with altered values
had a high number of erythroblasts (>50% of nucleated cells).
None of our patients has ever suffered from thrombotic events.

The distribution results of the adhesion molecules are dis-
played in Table 2.

The da ta from our  study are preliminary , but in our opinion
this is the first study that takes into account the presence of
adhesion molecules on the various peripheral blood cells,  par-
ticularly  on the erythroblasts, in patients with hemoglobino-
pathies. The presence of a large number of circulating erythrob-
lasts in the blood of patients with thalassemia might contribute
to explaining the hypercoagulable status of these patients7 - 1 0

because their erythroblasts carry ICAM-2 and PE CAM-1 mole-
c u l e s .
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Table 1. Patients’ characteristics.

GR OUP  A GROU P B GROUP C GROUP D GR OUP E

Num ber  of patient s 2 4 6 7 6
Age (mean) 3 2 2 9 1 3 4 3 3 2
Gender (M/F) 0 / 2 1 / 3 4 / 2 4 / 3 4 / 2
P a t h o l o g y T I T I T I T I T M
S p l e n e c t o m i z e d 0 / 2 4 / 4 0 / 6 7 / 7 6 / 6
Transfus ion therapy N o N o Y e s Y e s Y e s
E r y t h r o b l a s t s A b s e n t P r e s e n t A b s e n t P r e s e n t P r e s e n t

TI=thalassemia intermedia, TM=thalassemia major.

Table 2. Distribution of adhesion molecules on the surface of various types of cell (percentage of positive cells): subdivision
by group. 

G ROUP A GROUP B GROUP  C G ROUP  D GROUP  E
E L M N E L M N E L M N E L M N E L M N

ICA M-1 (C D54)
0 0 8 9 0 1 0 8 0 0 1 0 8 8 0 0 0 8 4 0 0 0 9 0 0

ICAM-2 (C D102)
0 0 0 0 0 0 0 0 0 1 1 1 1 0 2 0 1 8 2 3 0 1 0 9 1 1 0

ICA M-3 (CD 50)
0 9 7 9 9 1 0 0 2 7 5 9 5 1 0 0 0 9 6 9 9 1 0 0 3 9 0 9 7 1 0 0 5 8 9 9 3 1 0 0

P ECAM-1 (CD31)
0 5 4 9 9 9 9 3 2 5 1 9 6 9 8 0 5 6 9 8 9 9 3 1 4 6 9 3 9 5 3 3 4 4 9 6 9 7

V CAM-1 (CD106)
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Abbreviations: E, erythroblasts; L, lymphocytes; M, monocytes; N,  neutrophils.
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