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Report is summary of the results of study designed to ascertain the significance of soluble CD138 (sCD138) assessment
in patients with different monoclonal gammopathies. Previous studies have shown that sCD138 is shed from the surface of
myeloma cells into serum and that this marker is a new independent prognostic parameter in multiple myeloma.

In presented study was evaluated serum sCD138 level in 14 patients with monoclonal gammopathy of undetermined sig-
nificance (MGUS) and in 17 patients with multiple myeloma (MM), all MM patients were treated by high-dose chemother-
apy regimen with subsequent autologous transplantation of peripheral blood stem cells. To determine the sCD138 level we
used a rapid and simple ELISA procedure.

The mean serum sCD138 level of patients with MGUS was 32 ng/ml (range: 5–128). Soluble CD138 levels were elevated
in the sera of 10 out of 17 (59%) multiple myeloma patients, the mean baseline sCD138 concentration was 1542 ng/ml
(range: 10–17300). In spite of small number of patients the difference between MGUS and MM group was highly statisti-
cally significant (p<0.001). Multiple myeloma patients with high level of sCD138 at diagnosis (cut-off value: 500 ng/ml)
had worse prognosis despite of good response to chemotherapy in some of them (p=0.029).

It seems that determination of sCD138 can be recommended as a helpful and reliable marker for differential diagnosis as
well as prognosis of monoclonal gammopathies.
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The term “monoclonal gammopathies” (MG) denotes a
very heterogeneous group of disorders characterized by the
presence of a monoclonal immunoglobulin (paraprotein) in
the serum which is produced by a single clone of plasma
cells. Monoclonal gammopathies are classified as mono-
clonal gammopathies of unknown or undetermined signifi-
cance (MGUS) and malignant monoclonal gammopathies
(MMG) [1, 2]. MGUS are much more frequent than MMG
and their occurrence is age dependent [3]. The most frequent
and clinically significant MMG is multiple myeloma (MM).
In newly diagnosed patients less than 65 years old, high-dose
chemotherapy with autologous stem cell support has become
the standard care based on significant improvements in pro-
gression-free survival and overall survival [4, 5].

Syndecans are heparan sulfate-bearing proteoglycans that
are found on the surface of most cells [6]. They are involved

in cell-matrix adhesion processes, cell-migration, and growth
factor activity [7, 8]. Syndecan-1, newly denoted as CD138,
is expressed predominantly on epithelial cells. Within the
bone marrow, CD138 is detected solely on cells of the B lym-
phocyte lineage, and its expression changes at specific stages
of differentiation [9].

In the bone marrow of myeloma patients, CD138 is re-
ported to be expressed on myeloma cells only [10]. CD138
antigen is also expressed on malignant plasma cells in periph-
eral blood [11, 12]. The CD138 molecule mediates specific
adhesion of myeloma cells to type I collagen and also medi-
ates cell-cell adhesion between myeloma cells [13–15]. Pre-
vious studies have shown that CD138 is shed from the sur-
face of myeloma cells in culture and into human serum [16,
17]. High levels of shed CD138 in the serum are an indicator
of poor prognosis in patients with multiple myeloma
[18–20].

In this study, we analyzed serum levels of sCD138 in pa-
tients with two types of monoclonal gammopathies: MGUS
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and MM. Our aim was to ascertain the usefulness of sCD138
in differential diagnosis of monoclonal gammopathies, and to
prove its poor prognostic significance in MM patients even
treated with high-dose chemotherapy regimen with subse-
quent autologous transplantation.

Patients and methods

Totally we investigated 31 patients (20 men and 11
women) with newly diagnosed monoclonal gammopathies
from January 2000 to March 2002: 14 with MGUS and 17
with MM. The basic characteristics of MGUS and MM popu-
lations are in Table 1, 2. Plasma cell dyscrasias were defined
using the diagnostic criteria of the American SouthWest On-
cology Group (SWOG) [2, 21]. All patients with multiple
myeloma were treated according to Total therapy I protocol
consisting of 2 autologous stem cell transplantations [5]. For
one transplantation a minimum of 2.0 x 106/kg CD34+ cells
graft was required, as conditioning regimen was applied
melphalan 200 mg/m2. The second autologous stem cell
transplantation was performed at an interval of 3 to 6 months.

The serum concentration of sCD138 was measured using a
commercially available human syndecan-1 ELISA kit
(Diaclone Research, Besancon, France; normal range: 0–166
ng/ml). We determined baseline serum levels in both group of
patients and further serum level of a second sample 6 months
after diagnosis in MGUS patients or 1 month after transplan-
tation in MM patients.

The basic assessment of patient numbers in individual
groups was calculated by summary statistics based on binary
and ordinary variables. Comparisons between groups of pa-

tients were carried out using the Mann-Whitney U-test. The
method of KAPLAN and MEIER was used to compute the sur-
vival curves [22]. Survival was modeled with the COX regres-
sion analysis [23]. Results were considered statistically sig-
nificant when the p value was less than 0.05.

Results

First we compare serum concentrations of sCD138 in
MGUS and MM patients. The mean serum sCD138 level of
patients with MGUS (n=14) was 32 ng/ml (range: 5–128)
and we did not observe any increasing tendency of these val-
ues after 6-month follow-up period. Soluble CD138 levels
were elevated in the sera of 10 out of 17 (59%) multiple
myeloma patients, the mean baseline sCD138 concentration
in this group of patients was 1542 ng/ml (range: 10–17300) at
the time of diagnosis. We observed a significant decrease of
sCD138 level after high-dose therapy. One month after trans-
plantation we determined the mean level at 79 ng/ml (range:
12–503). In spite of the small number of patients the differ-
ence between MGUS and MM group was highly statistically
significant (p<0.001). Statistically significant difference was
also observed in sCD138 levels before and after therapy in
the MM group (p=0.031).

In order to evaluate sCD138 as a prognostic marker in
multiple myeloma patients, we used a univariate Cox regres-
sion analysis. Soluble CD138 was evaluated as a dichoto-
mous variable with respect to survival. When sCD138 was
dichotomized by the best cut-off (500 ng/ml), the survival
difference between the compared groups was statistically
significant: “high” sCD138 group (>500 ng/ml, n=7) had a
median survival of 36 months, the median of the “low”
sCD138 group (<500 ng/ml, n=10) was not still achieved
(p=0.029). Kaplan-Meier survival curves for both sCD138
groups are shown in Figure 1.
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Table 1. The basic characteristics of MGUS patients group

Male/Female: 9/5

Mean age: 56.6 ± 14.49 years

Mean diagnostic plasmacytic infiltration of bone marrow: 6.3 ± 6.00 %

Mean diagnostic paraprotein value in serum: 13.0 ± 7.06 g/l

Paraprotein types: 9x IgG kappa, 3x IgM kappa, 1x IgG lambda
and 1x IgA kappa

Table 2. The basic characteristics of MM patients group

Male/Female: 10/7

Mean age: 57.9 ± 6.47 years

Mean diagnostic plasmacytic infiltration of bone marrow: 31.3 ± 21.25 %

Mean diagnostic paraprotein value in serum: 39.2 ± 27.09 g/l

Durie-Salmon stages of MM: 7x IIA, 8x IIIA and 2x IIIB

Paraprotein types: 10x IgG kappa, 3x IgG lambda, 2x IgA kappa,
1x kappa-free and 1x lambda-free

Figure 1. Kaplan-Meier survival curves for both sCD138 groups of MM

patients. Group 0: sCD138 level <500 ng/ml, Group 1: sCD138 level

>500 ng/ml.



Discussion

Serum sCD138 level was identified as a new and reliable
prognostic marker in multiple myeloma. Higher serum levels
of soluble CD138 are usually associated with higher levels of
serum beta2-microglobulin and elevated plasma cell content
in the bone marrow [24,25]. Evaluation of data collected
from 138 MM patients showed that the serum sCD138 con-
centration could serve as an independent prognostic parame-
ter in addition to serum beta2-microglobulin and WHO per-
formance status [20]. A good prognostic system in multiple
myeloma should form a reliable basis for selecting the best
treatment.

In our study was confirmed that sCD138 provides substan-
tial prognostic value in a Cox regression model. The impor-
tant finding of this study is that sCD138 does not lose its
prognostic value even in patients treated by high-dose che-
motherapy with subsequent autologous transplantation as
some other MM prognostic factors. We found statistically
significant difference between groups with high and low
sCD138 levels despite relatively small amount of patients.
Our results suggest that sCD138 can identify patients at
“high” risk (sCD138 >500 ng/ml). We intend therefore an ad-
ditional study to determine if these results are reproducible in
a considerable population of myeloma patients, with respect
to age and treatment regimes.

The CD138 antigen is expressed on most myeloma tumor
cells. It seems therefore reasonable testing some new drugs
with direct antiCD138 activity [26]. Ongoing studies suggest
that CD138 when present on the cell surface exerts a positive
effect by promoting tight adhesion and inhibiting invasion
[8]. In contrast, once shed from the cell surface, sCD138 may
exert a negative effect by promoting tumor growth [27, 28].
Thus therapies designed to block the shedding of CD138, or
to block the activity of sCD138, may represent a novel ap-
proach to control tumor growth in myeloma patients.

Another important finding of this study is that patients
with MM show a substantially higher median level of serum
syndecan-1 than did patients with MGUS. The difference be-
tween these groups of patients was highly statistically signifi-
cant. It cannot be done only by different stage of cell differen-
tiation because both plasma cells and myeloma cells bear
CD138 on their surfaces. The main reason is probably the
usually higher expression of CD138 on myeloma cells than
on plasma cells and concurrently because CD138 is lost by
apoptotic myeloma cells [10, 17].

We conclude that sCD138 is a good prognostic parameter
in MM even in patients treated by autologous transplantation.
Through a rapid and simple ELISA procedure, it seems to
provide additional prognostic information. Our results also
indicate that sCD138 is a helpful marker in differential diag-
nosis of monoclonal gammopathies.

We are grateful to Mgr. V. BLÁHA for his support with statistical
calculations.
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