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Serum levels of interleukin-10 (IL-10) were measured by enzyme-linked immunosorbent
assay in 115 patients with multiple myeloma (MM) in various phases of the disease (68 at
diagnosis, 22 in plateau phase, 22 in relapse), in 71 individuals with monoclonal gam-
mopathy of undetermined significance (MGUS), and in 53 normal volunteers. Detectable
levels of serum IL-10 were found in 24 myelomas (20.9%), in 7 cases of MGUS (9.9%), and
in 4 normal subjects (7.5%) ( P = NS, x2 test). In patients with MM, cytokine was detected
with a comparable frequency in all pathologic stages and phases of the disease: 4/19 in
stage I, 6/26 in stage II, 5/23 in stage III, 4/22 in plateau phase, and 5/25 in progressing or
relapsed disease. IL-10 concentrations did not differ significantly between controls and
patients with plasma-cell dyscrasia, between patients with MGUS and those with MM,
between early vs. advanced MM, or between patients in different phases of the disease.
In 36 patients with MM in whom IL-10 was measured serially, no significant changes were
observed over the course of the disease. Also, when comparing the outcomes of indi-
viduals with detectable or undetectable IL-10 in single stages or in the whole myeloma
group, no differences were revealed. Our results do not support an apparent involvement
of IL-10 in the pathogenesis of MM in vivo. However, further studies are required to define
the exact role of this cytokine within the complex cytokine network of this neoplastic
disorder. Am. J. Hematol. 54:335–337, 1997 © 1997 Wiley-Liss, Inc.

INTRODUCTION

Recent observations suggest the involvement of IL-10
in multiple myeloma (MM). This molecule has been
shown to be the most potent inducer of immunoglobulin
(Ig) secretion in various systems of B-cell activation. In
particular, in the CD40 system IL-10 promotes IgA syn-
thesis and selects for the secretion of IgG1 and IgG3,
inducing transient proliferation of activated naive (sur-
face IgD+) B cells followed by a complete differentiation
of these cells into mature plasma cells [1]. It is also the
main cytokine responsible for the terminal differentiation
of plasma cells in the EL-4 T cell-dependent culture sys-
tem [2]. Furthermore, one recent report indicates that
IL-10 can stimulate the growth of malignant plasmablas-
tic cells in vitro in the absence of IL-6 [3]. In this same
study, high serum IL-10 concentrations were found in the
majority of patients with plasma-cell leukemia, which led
to the hypothesis that this cytokine might be involved in
the late phases of MM in vivo [3].

These findings prompted us to investigate IL-10 levels
in the sera of individuals with plasma-cell dyscrasias to
define IL-10’s relationships, if any, with presentation
features, tumor mass, and disease course.

PATIENTS AND METHODS
Patients

From April 1990–October 1995, we collected sera
from 186 patients with plasma-cell dyscrasia: 71 with
monoclonal gammopathy of undetermined significance
(MGUS), 68 with newly diagnosed MM, 22 with my-
eloma in plateau phase, and 25 in relapse. MGUS pa-
tients (39 men and 32 women, median age 63 years,
range 39–85 years) showed a stable M component for at
least 2 years. There were 41 men and 27 women (median
age 61 years, range 44–83 years) in the untreated group.
According to the staging system of Durie and Salmon
[4], 19 were stage I, 26 were stage II, and 23 were stage
III; 6 were substage B. Forty-eight patients were positive
for IgG, 12 for IgA, 6 for Bence-Jones myeloma, and 2
for nonsecreting myeloma. Patients in plateau phase were
considered to be those with partial (M component de-
crease >50%) or complete (complete disappearance of M
component) response after chemotherapy and a stable
disease for at least 6 months. The median age of this
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group was 62.5 years; at time of diagnosis, 8 were stage
I, 8 were stage II, and 6 were stage III. The median age
of relapsed patients was 64 years; 7 were originally stage
I, 10 were stage II, and 9 were stage III. The median time
to relapse or progression was 14 months (range, 6–27
months). Controls were 53 apparently healthy subjects
comparable for median age and sex distribution with our
patient population.

IL-10 Assay

Measurements of IL-10 were carried out by enzyme-
linked immunoassay (ELISA) with a commercially avail-
able test kit produced by Bouty (Milan, Italy), following
standard procedures described previously [5]. The sensi-
tivity limit was found to be 1 pg/ml, with highest intra-
assay coefficient of variability (CV) of 4.3%, and highest
interassay CV of 7.2%. As reported by the manufacturer,
this ELISA is specific for human IL-10 and does not
crossreact with other known cytokines.

Statistical Analysis

Statistical evaluation was performed using the proce-
dures of the Winstatt package (Kalmia Co. Inc., Cam-
bridge, MA) on an IBM computer. The significance of
cytokine levels in different subsets of patients was as-
sessed by Student’s t-test, analysis of variance
(ANOVA), or the x2 test. Correlations of IL-10 with
other laboratory parameters were calculated by Spear-
man’s rank correlation coefficient. Survival curves were
plotted by the method of Kaplan and Meier. For com-
parison of overall and progression-free survival between
patients with high and undetectable IL-10, the log-rank
(Mantel-Haenszel) test was applied.P ø 0.05 was des-
ignated statistically significant. AllP values are two-
tailed.

RESULTS

Testing results for IL-10 are shown in Figure 1. De-
tectable levels of serum IL-10 were found in 4/53 (7.5%)
normals, and in 7/71 (9.9%) patients with MGUS, as
compared to 24/115 (20.9%) myelomas (P 4 NS, x2

test). It is noteworthy that in MM, cytokine was detected
with a comparable frequency in all pathologic stages and
phases of the disease: 4/19 in stage I, 6/26 in stage II,
5/23 in stage III, 4/22 in plateau phase, and 5/25 in pro-
gressing or relapsed disease. Statistical analysis (using
Student’s t-test) revealed no significant differences be-
tween controls and patients with plasma cell dyscrasia,
between patients with MGUS and those with MM, be-
tween early vs. advanced MM, or between patients in
different phases of the disease (onset vs. relapse/
progression, onset vs. plateau phase, or relapse/
progression vs. plateau phase). Also, no relationship was
found between elevated IL-10 and the Ig isotype. In 36

myelomas, IL-10 measurements were performed serially.
IL-10 was found elevated at diagnosis in 7 cases, with 4
of them retaining elevated levels at time of remission.
Sixteen of these patients could also be evaluated at time
of progression or relapse: IL-10 was detected in 3 cases,
of whom 2 already had elevated levels at time of diag-
nosis. No significant correlation was found between IL-
10 and b2-m, neopterin, and lactate dehydrogenase
(LDH). These markers confirmed their value as reliable
indicators of tumor mass and disease activity, with highly
increased levels in patients with advanced-stage MM and
relapsed disease.

When comparing the outcomes of individuals with de-
tectable and undetectable IL-10 in single stages or in the
whole myeloma group, no differences were observed.
Median survivals of patients with detectable IL-10 levels
relative to those with undetectable cytokine concentra-
tions were: 28 vs. 38 months in the untreated stage I–III
groups; 27 vs. 24 months in the plateau-phase group; 13
vs. 16 months in the relapse or no response group. Analy-
sis by the method of Kaplan and Meier revealed these
differences not to be statistically significant. Likewise,
estimates of progression-free survival did not differ sig-
nificantly between IL-10+ and IL-10− cases (median,
19.6 vs. 21.3 months,P 4 NS).

DISCUSSION

The identification of the biologic factors that influence
the prognostic parameters of MM has great relevance in
clinical practice. IL-10 might be a particularly interesting
molecule in this regard, because recent in vitro experi-
ments indicate that this cytokine can stimulate the pro-
liferation of freshly explanted myeloma cells [3]. IL-10
might be produced as a paracrine factor by cell types
such as monocytes/macrophages [6]. It was therefore im-
portant to explore the pattern of endogenous IL-10 con-
centrations in patients with MGUS and MM, as previous
studies have reported that the circulating levels of cyto-
kines such as IL-6, M-CSF, or G-CSF, involved with a
paracrine mechanism in the pathogenesis of plasma-cell
dyscrasias, show a correlation with clinical and labora-
tory parameters of disease activity (reviewed in Klein
[7]).

Our results do not demonstrate statistically significant
elevations of IL-10 in serum samples from patients with
MM relative to those with MGUS or controls. Also, IL-
10 levels were not correlated with a particular clinical
presentation or treatment outcome. Lu et al. [3] recently
reported their data about serum IL-10 measurements in
patients with MM and plasma-cell leukemia. Using an
assay with a reported sensitivity of 1 pg/ml, IL-10 was
detected in only 3 of 89 patients with MM (3.4%), in 12
of 20 patients with plasma-cell leukemia (60%), and in
no controls. Methodological differences may partly ex-
plain the discrepancies with our results, because using an

336 Brief Report: Stasi et al.



assay with lower sensitivity, the same group had previ-
ously described elevated IL-10 levels in 20% of early-
stage MM [8]. Besides, in other studies detectable levels
of IL-10 were found in 4–7% of apparently healthy in-
dividuals [9,10], and in 16% of patients with MM [10].

Our findings do not support a role for IL-10 in the
pathogenesis of multiple myeloma. Plasma-cell leukemia
may represent an unusual variant, especially in later
phases of each patient’s disease, and on which we have
no data. Because our study showed similar levels of IL-
10 at diagnosis with different extents of disease, during
remission, and at relapse, this cytokine does not appear to
play a major part in the progression of the disease.
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Fig. 1. IL-10 concentrations in patient groups and controls. Dashed line, limit of detection.
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