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Background
Syndecan-1 (sCD138) has recently been suggested to predict the clinical course of early-stage chronic lymphocytic leukemia (CLL), but few studies have been reported. This
study assessed the role of syndecan-1 in the prognosis of patients with CLL and its correlation with other prognostic markers.
Methods
This prospective study was performed in the hematology department of an Indian tertiary
care center, over nineteen months (Jun. 2009‒Jan. 2011). Forty-nine new patients with
CLL presented during this period and were included. Twenty age- and gender-matched
healthy patients served as controls, and six patients with multiple myeloma were included
as positive controls. Baseline serum syndecan-1 concentrations were measured for all
patients at presentation using ELISA (Diaclone, Besancon, France). At baseline, patients
were divided into low (N=10), intermediate (N=18) and high (N=21) risk cohorts.
Serum syndecan-1 levels in these patient subgroups were compared with clinical and
laboratory parameters.
Results
The median syndecan-1 level in patients with CLL (73.32 ng/mL, range, 28.71‒268.0
ng/mL) was marginally higher than that in healthy patients (63.10 ng/mL, range, 55.0‒
75.11 ng/mL). At presentation, syndecan-1 levels in patients with CLL correlated strongly
with symptomatic disease (cytopenias, P=0.004) and higher clinical stage (Rai stage III
and IV, P=0.001) markers and poorly with 2-microglobulin level (P=0.270), diffuse BM
infiltration (P=0.882), and surrogate mutation status markers (CD 38, P=0.174 and
ZAP-70, P=0.459). Syndecan-1 levels dichotomized by the median value were higher
with progressive disease markers, e.g. shorter lymphocyte doubling time (LDT, P=0.015)
and increased treatment (P=0.099).
Conclusion
In CLL, serum syndecan-1 (sCD138) levels at presentation correlate with disease burden,
and higher baseline levels may predict early treatment.
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INTRODUCTION
Syndecan-1 (sCD138), a member of the syndecan family
of proteoglycans, is a transmembrane protein expressed on
epithelial cells, B lymphocytes, and plasma cells [1]. These
transmembrane proteins act as adhesion molecules and serve
as coreceptors for various growth factors, thereby contributing to the proliferative capability of the host cell. The

protein has three domains; namely, the cytoplasmic, transmembrane, and extracellular domains [1]. The extracellular
domain is constantly shed from cell surface during normal
cell turnover, resulting in presence of sCD138 in circulation.
This release of the ectodomain decreases cell adhesion to
the matrix, leading to increased cell motility and invasion
[1].
The shed ectodomain exists in the circulation in a biologically active form (soluble syndecan-1 or sCD138), which
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can bind various growth factors, including EGF, FGF, and
HGF [2]. The soluble form of syndecan-1 promotes invasiveness and inhibits proliferation, as opposed to the membrane-bound form, which increases proliferation and inhibits
invasiveness [2].
The role of syndecan-1 in myeloma cell growth and the
prognosis of patients with multiple myeloma patients is well
known [3]. Recent studies have revealed its role in predicting
the clinical course of patients with chronic lymphocytic
leukemia, and some studies showed correlation of baseline
sCD138 levels with disease burden at presentation [4-7].
At present, sCD138 appears to be a potential prognostic marker; but with the advent of targeted therapeutic agents in
the future, it may also have therapeutic implications. This
study was undertaken to determine the correlation of baseline sCD138 in patients with CLL with other biological and
clinical parameters.

MATERIALS AND METHODS
This was a prospective study conducted at the Department
of Hematology of an Indian tertiary care center, over a nineteen months, from June 2009 to January 2011. A total of
49 newly diagnosed patients with CLL were included in
the study. These patients were diagnosed based on the characteristic immunophenotyping profile (patients with peripheral blood absolute lymphocytosis ＞5,000/cmm and a
Matute’s score of 4 or 5 were diagnosed with CLL) [8].
Patients with previously-treated CLL, atypical CLL (Matute’s
score of 3 or less), or reactive lymphocytosis were excluded
from the study. The patients’ clinical details were studied
from individual case records. The study obtained necessary
ethical clearance from the institute’s ethics committee.
The basic investigations that were performed in all patients
included complete blood count (Sysmex XT1800i, Kobe,
Japan), peripheral blood smear examination (for morphology
and percentage of smudge cells), and immunophenotyping
by flowcytometry (FACScanto, BD Biosciences, San Jose,
CA, USA). The marker panel included CD 45, CD 19, CD
20, CD 79 b, CD 22, CD 2, CD 3, sIg G, sIg M, kappa
and lambda (for clonality), CD 38, and ZAP 70 (expression
＞20% considered positive for all markers except CD 38,
where expression ＞30% was considered positive). Patients
with peripheral blood absolute lymphocytosis ＞5,000/cmm
and a Matute’s score of scoring 4 or 5 were considered positive
for CLL. A bone marrow examination as a diagnostic test
was not mandatory at presentation; hence, trephine biopsies
were evaluated in a subset of the patients (27 cases) [9].
Beta 2 microglobulin (2 MG) levels were available in only
10 patients. The staging of all patients was performed according to a modified Rai’s staging system. Patients were classified
into low, intermediate, and high-risk groups [10].

Serum levels of sCD138
Serum levels of sCD138 were determined by an enzyme
immunoassay using kit marketed by Diaclone, Besancon,
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France. This is a solid phase sandwich enzyme-linked immunosorbent assay that uses a monoclonal antibody to
sCD138. The test procedure was standardized using standards
provided with the kit. All of the standards and samples were
run in duplicates, as instructed. The results were measured
in units of ng/mL. Serum syndecan-1 levels were measured
for all patients at presentation. For comparison, twenty
healthy age- and gender-matched controls and six patients
with multiple myeloma were included (who served as positive controls).
Serum syndecan-1 levels in these patients were correlated
with clinical features, hematological parameters, and available prognostic markers. Comparison of syndecan-1 levels
between different patient subgroups (as per modified Rai’s
stages) was performed using the non-parametric Mann–
Whitney U test or the Kruskal–Wallis test, for continuous
variables, and the t test for categorical data. Statistical analyses were performed using SPSS (version 15) software and
P-values ＜0.05 were considered statistically significant.

RESULTS
Study population
The study population was composed of 49 newly-diagnosed patients with CLL, with 39 (79.59%) males and 10
(24.39%) females. The median age of the study group was
60 years (range, 40–82 yr). Thirty-eight (77.6%) patients
were symptomatic (had B symptoms) at presentation, while
the remaining 11 (22.4%) patients were detected incidentally
during routine evaluations. Thirty-three (67.3%) patients
had organomegaly, and 17 (34.6%) patients had cytopenias
at presentation. The distribution of patients as per modified
Rai’s staging was as follows; low risk N=10, intermediate
risk N=18, high risk N=21 Baseline hematological parameters
are shown in Table 1.

Serum syndecan-1 levels
The median Syndecan-1 level across 49 patients with CLL
was 73.32 ng/mL (range, 28.71–268 ng/mL), which was marginally higher than that in 20 healthy controls (63.10 ng/mL,
range, 55.00–75.11 ng/mL), but this difference was not statistically significant (P =0.475). Six patients with multiple
myeloma were included in the study as known positive controls for high syndecan-1 level (median level, 84.42 ng/mL)
The syndecan-1 levels increased with increasing stage of

Table 1. Baseline hematological parameters of patients with CLL at
baseline (N=49).
Variable
Hemoglobin (g/dL)
9
Total leukocyte count (×10 /L)
Absolute lymphocyte count (×109/L)
9
Platelet count (×10 /L)

Median Range (min–max)
11.6
54.00
44.00
170

04.60–15.50
10.0–430.0
6.00–423.30
5–380
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the disease, and the correlation was significant (low risk,
intermediate risk, and high risk; 42.89 ng/mL, 73.81 ng/mL,
and 109.11 ng/mL, respectively, with P =0.025 low vs. intermediate risk and P =0.001 for low vs. high risk group).

Correlation of serum syndecan-1 with other variables
The correlation of serum syndecan-1 levels with other
clinical and prognostic markers is shown in Table 2.
Syndecan-1 levels, dichotomized by the median value, was
correlated with various clinical and biological variables,
which are given in detail in Table 3. Patients with higher
baseline syndecan-1 levels had faster rates of lymphocyte
doubling (as assessed by lymphocyte doubling time, LDT)
and increased requirement for treatment during further follow-ups. The criteria for starting treatment included symptomatic cytopenias, bulky organomegaly, and modified Rai’s
stage 3 or 4 disease.

DISCUSSION
Syndecan-1 is a cytokine that is known to play a role
in the differentiation and survival of the B lymphocyte lineage cells [1]. Recent studies have established that CD138
is detectable on CLL lymphocytes but not on other
CD5-positive lymphoma cells. Its correlation with stage of
disease and other prognostic markers is not established. This
study was undertaken to assess the levels of syndecan-1
in the sera of patients with CLL and its correlation with
clinical stage and other prognostic parameters.
In this study, we observed that the median syndecan-1
level in patients with CLL (73.32 ng/mL) was only marginally
higher than that in normal healthy controls (63.10 ng/mL),

and this difference was not statistically significant (P =0.475).
This was at variance with other studies, where patients with
CLL had significantly higher levels of syndecan-1 in comparison to healthy controls. The median value of syndecan-1
in patients with CLL patients vs normal healthy controls,
as reported by Wolowiec et al. [5] and Jilani et al. [6], is
149 ng/mL vs. 36.7 ng/mL and 52.38 ng/mL vs. 19.86 ng/mL,
respectively, with P-values of 0.0002 and ＜0.01, respectively.
One explanation for higher syndecan-1 levels in controls,
as found in our study, could be due to the presence of metalloprotease enzymes, which degrade syndecan-1 and can affect its values [11]. Therefore, whether syndecan-1 levels
are constitutionally higher in Indians is not known because
it has never been estimated in the Indian population before.
This study shows robust correlation of serum Syndecan-1
levels with symptomatic disease at presentation, presence
of hepatomegaly, thrombocytopenia, and clinical Rai’s stage.
A similar correlation with stage was observed by Jilani et
al. [6], wherein higher syndecan-1 levels correlated with
higher clinical stage. However, Molica et al. [4] and
Wołowiec et al. [5] did not report any such correlation
[6]. Dhodapkar et al. [12] and Caligaris-Cappio et al. [13]
observed a significant correlation with absolute lymphocyte
count and proposed that syndecan-1 possibly is derived from
the microenvironment, rather than the cell surface [12, 13].
Molica et al. [4] and Jilani et al. [6] did not report any
correlation of median syndecan-1 levels at baseline with
any prognostic marker (e.g. IgVH mutation status, 2-microglobulin), but this correlation became significant with dichotomized median levels of syndecan-1 [4, 6]. They also showed
that syndecan-1 levels were a good predictive marker of
overall survival. The dichotomized median value of
Syndecan-1 level in the current study showed good correla-

Table 2. Correlation of Syndecan-1 levels with clinical/prognostic variables (N=49).
No.

Variable

1

Symptoms

2

Hepatomegaly

3

Splenomegaly

4

Lymph-adenopathy

5

BM infiltration pattern (N=27)

6

CD 38 (N=42)

7

ZAP 70 (N=43)
CD 38 and ZAP 70
CD 38 and ZAP 70

8

2 MbG level (N=10)
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Asymptomatic (N=11)
Symptomatic (N=38)
Absent (N=33)
Present (N=15)
Absent (N=26)
Present (N=23)
Absent (N=16)
Present (N=32)
Interstitial/nodular (N=16)
Diffuse (N=11)
＜30 % (N=28)
＞30% (N=14)
＜20% (N=36)
＞20% (N=7)
Concurrent -/- or +/+
(N=26+05=31)
Concurrent -/- or +/+
(N=26+05=31)
Discordant +/- or -/+ (N=11)
4,480 (1,840–6,302 mg/dL)

Syndecan levels (ng/mL), median (range) P ＜0.05 (significant)
43.75 (28–114.95)
83.19 (32–268)
52.62 (28–236.5)
114.95 (38.7–268)
68.97 (28.7–265)
82.73 (38–268)
54.74 (28.71–268)
74.53 (32–250)
64.35 (28.71–250)
70.58 (40.29–111.97)
70.15 (28–268.0)
99.66 (38–176.98)
70.15 (28–268.0)
99.66 (38–176.98)
72.94 (28.71–268.0)

0.004
0.004
0.136
0.592
0.882
0.174
0.459
0.188

72.94 (28.71–268.0)
94.69 (43.18–176.98)
73.32 (28.71–268.00)

0.270
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Table 3. Correlation of Syndecan-1 levels, dichotomized by its median value, with clinical and biological variables.
No.
1
2
3
4

5
6
7
8
9
10
11
12
13
14
15

16
17

Variable
Age

＜60
＞60
Gender
Male
Female
Smudge cells
＞30%
＜30%
Cytopenias
Anemia (N=17)
Thrombocytopenia (N=5)
Anemia+thrombocytopenia (N=5)
Hepatomegaly (N=49)
Absent
Present
Splenomegaly (N=49)
Absent
Present
Lymphadenopathy (N=49) Absent
Present
BM infiltration (N=27)
Interstitial/nodular
Diffuse
CD 38 (N=42)
No expression
Overexpression
ZAP 70 (N=43)
No expression
Overexpression
CD 38 and ZAP 70
Concurrent -/- or +/+
Discordant +/-or -/+
LDT (N=18)
＜6 M
＞6 M
Coomb’s test (N=49)
Negative
Positive
Treatment (N=27)
Stable disease
Progressive disease
Stage
Low risk
Intermediate risk
High risk
Symptoms
Asymptomatic
Symptomatic
Median (range)
2 MG mg/dL

tion with a few prognostic markers, but no added information
was obtained. We did not find any correlation of syndecan-1
levels with 2-microglobulin levels and BM biopsy infiltration patterns.
One of the objectives of this study was to see the correlation
of syndecan-1 levels with disease progression. In the absence
of long-term follow-up, we investigated surrogates for long
term survival, like LDT and the requirement for treatment
due to cytopenia/stage 3 or 4 disease [14-17]. These two
variables showed significant correlation with higher median
syndecan-1 levels. Wołowiec et al. [5] also showed similar
correlation in his study between median syndecan-1 levels
and faster LDT and progressive disease.
Our study has the following limitations. This study was
conducted as a cross-sectional study with limited number
of cases, and a long-term follow-up was not performed to
investigate the impact of the variables on long term outcomes.
The prognostic markers that have been shown to have max-

Blood Res 2018;53:205-209.

No. of cases with
＜median levels

No. of cases with
＞median levels

13 (52.0%)
12 (48.0%)
21 (84.0%)
04 (16.0%)
17 (68.0%)
08 (32.0%)
04 (16.0%)
03 (12.0%)
02 (08.0%)
21 (84.0%)
04 (16.0%)
15 (60.0%)
10 (40.0%)
10 (40.0%)
15 (60.0%)
08 (57.1%)
06 (42.9%)
16 (76.2%)
05 (23.8%)
19 (86.4%)
03 (13.6%)
17 (81.0%)
04 (19.0%)
02 (25.0%)
06 (75.0%)
25 (100%)
00 (0.0%)
10 (71.4%)
04 (28.6%)
10 (40.0%)
09 (36.0%)
06 (24.0%)
09 (36.0%)
16 (64.0%)
3,408 (1,840–6,302)

12 (50.0%)
12 (50.0%)
19 (79.2%)
05 (20.8%)
04 (16.7%)
20 (83.3%)
13 (54.2%)
05 (20.8%)
03 (12.5%)
12 (52.2%)
11 (47.8%)
11 (47.8%)
12 (52.2%)
06 (26.1%)
17 (73.9%)
08 (61.5%)
05 (38.5%)
12 (57.1%)
09 (42.9%)
17 (81.0%)
04 (19.0%)
14 (66.7%)
07 (33.3%)
09 (90.0%)
01 (10.0%)
18 (75.0%)
06 (25.0%)
04 (30.8%)
09 (69.2%)
00 (0.0%)
09 (37.5%)
15 (62.5%)
2 (8.3%)
22 (91.7%)
4,500 (3,500–6,302)

P
1.000
0.946
0.001
0.012
0.653
0.006
0.039
0.578
0.475
1.000
0.326
0.946
0.483
0.020
0.026
0.084
0.001

0.048
0.334

imum influence on low risk disease outcomes and the associated patients were few. In some cases, full immunophenotype panel information or 2-microglobulin was not
available due to cost constraints. The gold standard IgVH
mutation studies by RT PCR were not available for validation.
A bone marrow biopsy was performed in a limited number
of cases. Study of metalloproteases and various cytokines,
which can affect baseline syndecan-1 levels, could add more
information.
The current study highlights the role of serum syndecan-1
level in CLL patients which is found to be higher than in
the normal controls. It can be measured by a rapid and
simple ELISA based kit. The elevated syndecan-1 levels at
baseline correlate well with the clinical stage, tumor burden
and markers of disease progression and hence can provide
useful information about future course of disease.
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