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High circulating tumor necrosis factor levels correlate
with increased levels of soluble CD14 in patients with
non-Hodgkin’s lymphoma

The levels of tumor necrosis factor (TNF) are increased in
the plasma of patients with non-H odgkin’s lymphoma. We
describe a correlation between  p lasma TNF and soluble C D14
(sCD 14) levels emphasizing the immune system activation in
this disease and the potential role of several mediators in
lymphoid  d isorders.

The CD 14 molecule, described as a receptor for lipopolysac-
charide (LPS), is strongly  expressed on monocytes. In normal
human blood, a soluble form of CD14, sC D14,  is detectable, and
increased levels seem to be associated with a wide variety  of
infectious and inflammatory diseases.1,2 The origin and mecha-
nism of sCD14 production are still not clear. However, LPS  and
cytokines such as T NF appear to be able to stimulate the pro-
duction of sCD14 in vitro.3 Since patients with non-H odgkin’s
lymphoma have high plasma levels of TNF4 and the amount of
this TNF  is associated with an adverse outcome,4 we were inter-
ested in the circulating amounts of sCD14 in this disease.

We report here plasma concentra tions of sCD14, assessed by
a  specific immuno-enzymometric assay  (Quantikine Human
sCD14 Immunoassay, R &D Systems Europe, Abingdon, United
K ingdom) in 21 newly diagnosed consecutive lymphoma patients
and ten healthy  subjects. The patients had not received any pre-
vious treatment and did not have active bacterial infection.  From
a clinical point of view, the patient group was subdivided into
eight patients with indolent lymphoma (follicular lymphoma,
seven pa tients; margina l zone B-cell lymphoma, one patient)
and thirteen with aggressive lymphoma (diffuse large B-cell lym-

phoma, twelve patients; B urkitt’s lymphoma, one patient).
Concentrations of plasma sCD14 were significantly higher in

the lymphoma patients than in the control subjects (median
2.03 µg/mL , range [1.22-2.92] v s 1. 72 µg/mL, range [1.13-1.96],
respectively; p = 0. 01 Mann Whitney U-test) (Figure 1).  N ever-
theless, t hese levels were moderately increased as compared
with those in sepsis. 2 The patients with aggressive lymphoma
showed a slightly higher median sCD14 (median = 2. 13 µg/mL,
range [1.22-2.92]) than patients with indolent lymphoma (medi-
an = 1.96 µg/mL, range [1.59-2.64]), but without significant dif-
ference (data not shown). Likewise, the sCD14 levels were not
different according to the disease stage or lactate dehydroge-
nase (LDH ) values (data not shown). Interestingly, in lymphoma
patients, sCD14 levels were strongly correlated with plasma TNF
amounts (r = 0.55, p = 0. 009 Spearman’s test) (Figure 2), sug-
gesting that in these patients the elevated circula ting TN F lev-
els may be involv ed in sCD14 production, in agreement with
prev ious data. 1 , 3 In addition, sCD14 levels were significantly cor-
related with C-reactive protein (CR P)(r = 0.57, p = 0.017 Spear-
man’s test) and CRP with plasma T NF levels (r = 0.70, p = 0.001
Spearman’s test), reflecting the cytokine-mediated infla m m a-
tion. 

Functionally, sCD14 has two opposite effects in vitro. If sCD14
mediates LPS stimulation of cells that do not express CD14,  such
as endothelial and epithelial cells,5 it also prevents LPS-induced
cy tokine release by mononuclear cells, inhibiting the binding of
the LPS-LP S binding protein complex to the C D14 receptor.6 I n
B-CL L, the elevated sCD14 correlated with IgG serum values,
supporting its eventua l protective function.7 However, the phy-
siologic role of sCD14 remains unclear in vivo. Recently, sC D14
has been described as a novel soluble regulatory factor capable
of modulating cellular and humoral immune responses by inter-
acting directly with T- and B-cells.8 Further investigations are
necessary to understand the variations in plasma levels of sCD14

Figure 1 .  sCD14  plasma levels . Each point re presents  the
s CD14  le vels  measure d res pec tively for hea lthy s ubjects
(open circle, n = 10) and for lymphoma patients (closed cir-
cle, n =21). The horizontal lines indicate the median.

Figure 2. Correlation between sCD14 and TNF plasma levels.
The T NF conce ntrations  were quantifie d us ing  an immuno -
enzymometric assay (Medgenix TNF-α EASIA Kit, BioSource
Europe SA, Fleurus, Belgium).
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in pathologic conditions and to reveal other functions beside
those in the LPS-target cell interaction. 

In conclusion, although the clinical significance of circula ting
sCD14 has not yet been elucidated,  the lymphoma patients show
moderately increased levels of sCD14 in plasma correlated with
circulating T NF concentrations. T his correlation is in favor of a
potential role of T NF in sC D14 production in vivo. In lymphoma
patients, sC D14 levels may , there fore, represent a marker of
activity of the monocyte/macrophage sy stem and reflect
immune system activation and inflammatory response. 

L ucile Baseggio*# Carole C harlot,  *# Josiane P icollet,  *#

Jacques Bienvenu°# Gilles Salles*#

*Service d’Hématologie ; °Labor atoire d’Immunologie, 
C entre H ospitalier Lyon Sud, Pierre-Bénite,  Lyon;  #JE 2267

Pathologie des Cellules Lymphoïdes, Université Claude B ernard,
Lyon, France

Key words : tumor  necrosis factor , sCD14, lymphoma.
F unding :  this work was supported by the H ospices Civils de L yon
(Programme H ospitalier de R echerche C linique 96-044). LB was
supported by a gr ant from the H ospices Civils de Lyon, Lyon,
F r a n c e .
Correspondence: Gilles Salles,  M.D., Service d’Hématologie,  Cen -
tre Hospitalier L yon-Sud, 69495 Pierre Benite Cedex-Fr ance .
Phone:  international +33.4.78861191. Fax:  international +33.4.
78866566 - E-mail: gilles.salles@chu-lyon.fr

References

1 . Endo S, Inada K , Kasai T, et al. Soluble CD14 (sCD14) levels
in patients with multiple organ fa ilure (MOF). Res Commun
Chem Pathol Pharmacol 1994; 84:17-25. 

2 . Kruger C, Schutt C, Obertacke U, et a l. Serum CD14 levels
in polytraumatized and sev erely burned patients. Clin Exp
Immunol 1991; 85:297-301.

3 . Ziegler-H eitbrock H WL,  U levitch RJ. CD14: cell surface
receptor and differentiation marker. Immunol Today  1993;
1 4 : 1 2 1 - 5 .

4 . Salles G, Bienvenu J, Bastion Y, et a l. Elevated circulating
levels of TN Fα and its p55 soluble receptor are associated
with an adv erse prognosis in lymphoma pa tients. Br J
Haematol 1996; 93:352-9.

5 . Pugin J, Shürer-Maly CC, Leturcq D, Moriarty A, Ulevitch RJ,
Tobias PS. Lipopolysaccharide act ivation of human
endothelial and epithelial cells is mediated by lipopolysac-
charide-binding protein and soluble CD 14. P roc Natl Acad
Sci USA 1993; 90:2744-8.

6. Haziot A,  Rong GW, Bazil V, Silver J, Goyert SM. Recombi-
nant soluble CD14 inhibits LPS- induced tumor necrosis fac-
t o r -α production by cells in whole blood. J Immunol 1994;
1 5 2 : 5 8 6 8 - 7 6 .

7 . Callea V, Morabito F, Luise F, et al. Clinical significance of
sIL2R, sCD23, sICAM-1, IL 6 and sCD 14 serum levels in B-
cell chronic lymphocytic leukemia . Haematologica 1996;
8 1 : 3 1 0 - 5 .

8 . Arias MA, Rey Nores J, Vita N, et al. Cutting edge: human
B ce ll function is regulated by  interaction with soluble
CD 14: opposite effects on IgG1 and IgE  production.  J
Immunol 2000; 164:3480-6.

http://www.haematologica.it/2001_07/0774.htm



