
INTRODUCTION

Interleukin-2 receptors (IL-2R) are expressed
on activated T cells, B cells, and monocytes and
its soluble form (sIL-2R) has been known as a T-
cell activation marker[1]. Soluble CD23 (sCD23) is
another cytokine released from B and T
lymphocytes, which has differentiating and prolife-
rating effects on a variety of hemopoietic cells[2].
Serum sCD23 and sIL-2R levels are increased,
not only in disorders with immune system activa-

tion[3], but also in lymphoproliferative disorders
(LPD) [2,4]. They have been used as markers of
therapy response and/or disease progression in
LPD[5,6]. 

The objective of this study was to determine
the serum sCD23 and sIL-2R levels of patients
with different hematological malignancies before
treatment, and to compare them with healthy sub-
jects.
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ABSTRACT
Serum soluble CD23 (sCD23) and soluble IL-2 receptor (sIL-2R) levels increase not only in disor-

ders with immune system activation, but also in hematological malignancies.  They have been used as
markers of disease progression and/or the response to therapy in lymphoproliferative disorders (LPD).
In this study, we investigated the serum sCD23 and sIL-2R levels of 21 patients with different hematolo-
gical malignancies [10 LPD, 6 multiple myeloma (MM), and 5 myelodysplastic syndrome (MDS)] before
treatment, and compared them with 19 age- and sex- matched healthy subjects. Median sIL-2R levels
were found to be significantly elevated in both the overall patient group and each of the subgroups. Me-
dian sCD23 levels were significantly higher in the overall patient group and in patients with LPD and MM.
A positive correlation was found between sIL-2R and sCD23 levels in LPD. Our preliminary findings sug-
gest that elevated serum levels of these soluble factors are not only markers of LPD but might be also
used for other hematologic malignancies, except for MDS. Further studies should be designed to find out
if it might be the result of an overactive immune system or not.
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MATERIALS and METHODS

Study Population

Twenty one patients, [10 female, 11 male, with
a median age of 50 years (range 30-78)], were
included in the study. Ten of them had chronic
lymphocytic leukemia, Hodgkin’s and non-Hodg-
kin’s lymphoma (group I); six patients had multip-
le myeloma (MM) (group II); and five patients had
myelodysplastic syndrome (MDS) (group III). The
control group consisted of 19 healthy subjects [9
female, 10 male, median age 43 years (range 30-
58)]. All subjects gave their informed consent to
participate in the study.

Blood Collection and Methods

The blood samples of the patients were collec-
ted at the time of diagnosis, and, at the same time
of day, centrifuged at 2500 g at 4°C for 15 minu-
tes. Serum aliquots were stored at -70°C until
analysis.

Serum levels of sIL-2R (sIL-2R Immunoenzy-
mometric Assay Kit, Immunotech S.A., France)
and sCD23 (BindazymeTM soluble CD23 EIA Kit
MK112, Birmingham, U.K.) were measured by
using commercial EIA kits. All determinations we-
re performed in duplicate. Plasma samples of pa-
tients and healthy subjects were analyzed in the
same run. 

Statistical Analysis

Comparisons were performed by the Mann
Whitney’s Rank-Sum Test “U”. A p value below
0.05 was considered significant. Correlation’s we-
re examined by using Spearman’s Rank Correla-
tion Coefficient. 

RESULTS

Median sIL-2R and sCD23 were significantly
higher in the overall patient group than in the he-
althy subjects (p < 0.0001 and p = 0.002 respec-
tively), and no correlation was found between sIL-
2R and sCD23 levels in these groups.

Median sIL-2R levels of each patient group
were found to be significantly higher than that of
the healthy subjects (p < 0.001), but median
sCD23 levels were significantly higher in only gro-
up I and II (p = 0.007 and p = 0.002 respectively).
Neither sIL-2R nor sCD23 levels showed any dif-
ference between each patient group (p > 0.05).
There was a correlation between sIL-2R and
sCD23 levels in only group I (p = 0.048, r = 0.63).
Results are given in Table 1. 

DISCUSSION

Increased serum levels of sIL-2R and sCD23
have been documented in LPD, autoimmune di-
sorders, and renal allograft recipients, especially
in a rejection episode[7]. The correlation between
the disease activity and sIL-2R levels in Hodgkin’s
and non-Hodgkin’s lymphoma, has been previ-
ously documented[5,8]. High levels of sIL-2R were
also found in chronic myelogenous leukemia in
blastic transformation[9] and in high risk MDS pa-
tients, with refractory anemia with excess blast,
refractory anemia with excess blast in transforma-
tion, and chronic myelomonocytic leukemia[10]. Si-
milarly, serum sCD23 levels reflect disease acti-
vity in B-cell CLL[6]. 

In the present study, the overall patient group
and each group showed high serum sIL-2R levels
which were consistent with previous studies, and
these results suggest that the elevation of serum
sIL-2R levels are not specific to LPD. Although
serum sCD23 levels were found to be increased
in the overall patient group, group I and group II,
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Table 1. Serum sCD23 and sIL-2R levels in patients and control group

Overall patient Group I Group II Group III Control group
group (n = 21) (n = 10) (n = 6) (n = 5) (n = 19)

sCD23(�g/L) 10.1 (0-21.2)* 10.6 (0-21.2)* 10.5 (5.6-16.4)* 3.0 (2.3-8.4)** 5.1 (0-8.7)
median (range)
sIL-2R (pM) 180.5 (42-423)* 153.5 (42-423)* 246 (84-316)* 134 (79-362)* 60 (28.5-100)
median (range)
*p � 0.002 **p > 0.05



it was found to be lower in MDS patients in this
study; but it was not significant. Low levels of
sCD23 in MDS patients might be due to the hete-
rogeneity of MDS and the small number of pati-
ents included in the study. Klouche and his colle-
agues reported low levels of sCD23 in Ig G MM
patients[11]; myeloma patients did not express the
same immunoglobulin in our study and this might
be the cause for the different results. Since serum
sCD23 and sIL-2R levels correlated with each ot-
her only in LPD (p = 0.048, r = 0.63), it might be
suggested that elevated serum levels of these
cytokines were dependent upon each other in
LPD. Increased serum levels and a positive corre-
lation between sIL-2R and sCD23 in LPD may be
due to the high tumor burden which expresses
these receptors and releases them.

Since IL-2R and CD23 are mostly expressed
on activated T cells and B cells, and they have a
differentiating and proliferating effect on a variety
of hemopoietic cell lines, including T and B cells,
high serum levels of these receptors in a variety of
hematological malignancies may be due to exces-
sive immune response against malignant cells.
But soluble forms of IL-2R are capable of binding;
IL-2[12] and sCD23 have multifunctional effects
and sustain the growth of hemopoietic cells[13];
therefore, increased levels of these soluble recep-
tors may cause disease progression by preven-
ting the immunoregulatory effects of IL-2 and pro-
moting the growth of malignant cells. Further in-
vestigations are required to disclose the mecha-
nisms of elevation and the effects of increased se-
rum levels of these soluble factors in a variety of
hematological malignancies. 
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