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Abstract

There is emerging evidence that B-lineage neoplasms have aber-
rant expression of B-cell activating factor (BAFF) that enables the 
B cells to escape apoptosis. The aim of the study therefore was to 
investigate circulating levels of BAFF in paediatric malignancies 
related to B-cell growth, i.e. B-cell acute lymphoblastic leukaemia 
(B-ALL) and B-lineage lymphomas. We observed significant dif-
ferences in circulating levels of BAFF between the B-ALL patients 
and B-cell lymphoma patients (Bcp-ALL: 7764 ± 6329 pg/ml, B-
cell lymphoma: 2675 ± 1544 pg/ml; P = 0.0268), the circulating 
levels of BAFF being substantially higher in B-ALL cases.
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Introduction

There is emerging evidence that the TNF superfamily mem-

ber B-cell activating factor (BAFF), along with its receptors, 
is a critical factor for growth and survival of both normal 
and malignant B clones of B cells [1]. BAFF, also known 
as BLyS,1 TALL-14 or THANK, is expressed as a type II 
transmembrane protein (biologically active 17 kDa mol-
ecule), and levels of BAFF are physiologically upregulated 
by interferon (INF)-c, interleukin (IL)-10 and CD40 ligand 
produced during inflammation and ⁄or chronic infections [2]. 

It has been reported that BAFF can augment tumor 
cell growth of B-cells by either stimulating proliferation, 
inhibiting apoptosis or protecting malignant cells against 
drug-induced apoptosis [3]. In accordance with this, there 
is emerging evidence that B-lineage neoplasms have aber-
rant expression of BAFF [4]. As it was demonstrated that 
non-malignant B cells up-regulate BAFF upon stimulation 
by T cell CD40 ligand [5], it can be hypothesized that malig-
nant B cells deregulate an otherwise physiological autocrine 
survival pathway to evade apoptosis. Thus, neutralization of 
BAFF signalling by receptors antagonists could be useful to 
dampen the accumulation of malignant B cells in B-lineage 
neoplasms patients and the blockage of the BAFF pathway 
could be suggested a plausible therapeutic strategy for oncol-
ogy.

In addition to various autoimmune diseases and allergy, 
high BAFF levels were demonstrated in the serum of adult 
patients with B-cell chronic lymphocytic leukaemia CLL 
[3]. However, no study was published so far that would focus 
on BAFF levels in children with B-lineage neoplasms, such 
as acute lymphoblastic leukemias (ALL) and B-cell lympho-
mas. Therefore, the aim of our study was to investigate the 
pre-treatment BAFF levels in a cohort of children with B-
cell neoplasms.

 
Materials and Methods

   
This cross-sectional study includes the total of 18 children 
with B-lineage neoplasms (11 children with B-cell lympho-
ma, mean age at onset ± SD:  11.4 ± 4.8 y; 7 children with B-
cell precursor ALL, mean age at onset ± SD: 6.1 ± 6.1 y) that 
were diagnosed at the Department of Paediatric Oncology 
of the University Affiliated Hospital Brno between January 
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and June 2011. All the sampling had been performed before 
the treatment was initiated according to respective proto-
cols (Interim AIEOP BMF ALL 2000, Interim AIEOP BFM 
ALL 2009, Interfant 06, Interim AIEOP BFM 2011), blood 
samples for BAFF plasma analysis were collected after over-
night fasting and were immediately centrifuged at 1700 g 
for 20 min and then stored at -80 ºC until analysis. Plasma 
BAFF levels were measured by commercially available ELI-
SA (R&D Systems, Minneapolis, MN, USA).

 
Results

  
We observed significant differences in circulating levels of 
BAFF between the B-ALL patients and B-cell lymphoma 
patients (Bcp-ALL: 7764 ± 6329 pg/ml, B-cell lymphoma: 
2675 ± 1544 pg/ml; P = 0.0268), the circulating levels of 
BAFF being substantially higher in B-ALL cases than in B-
cell lymphoma cases.

B-ALLs

No association of BAFF levels with the white blood count at 
the time of diagnosis or at day 8 or 33 was observed; more-
over we observed no association with cytogenetic phenotype 
of the leukemia. Surprisingly, in the B-ALL patients, the 
BAFF reached an extreme level in the only child classified 
as a high-risk ALL (more than 10 000 pg/ml).

B-cell lymphomas

When analyzing the B-cell lymphomas separately, we ob-
served no differences in BAFF levels between the patients 
with Hodgkin and non-Hodgkin lymphomas (Hodgkin: 
2443 ± 1598 pg/ml, non-Hodgkin: 2868 ± 1621 pg/ml; P = 
0.7922). 

As there was a significant difference in age between the 
B-ALL and B-cell lymphoma patients, we employed a re-
gression model to analyse whether there was an association 
between BAFF levels and the age of the infant. However, no 
correlation was observed between BAFF level and age of the 
child (r = -0.06, P = 0.81).

Discussion
  
Previous studies reported that BAFF is directly involved in 
regulation of development and homeostasis of B-cells after 
their exit from the bone marrow, whereas the B-cell primari-
ly imigrate to the spleen as early transitional (T1) B cells [5]. 
Selection and maturation of transitional B cells continues in 
the periphery leading to development of follicular (Fo B) 6 
and marginal zone (MZ) B cells likely via late transitional 
T2-follicular (CD21int-T2) precursor stage [6]. Peripheral 

differentiation is accompanied by increasing resistance to 
passive or BCR-induced apoptosis [7]. As the T1 cells are 
more sensitive with respect to BCR cross-linking [8], they 
are likely to be selected through a process of negative selec-
tion, which should lead to removal of self-reactive B-cells 
[5]. However, B cells can reach survival advantage during 
positive selection by becoming responsive to BAFF [5] and 
recent studies show that CD21int-T2 B cells express higher 
levels of BAFF-R [8] and display enhanced responsiveness 
to BAFF relative to T1 B cells, which is in accordance with 
the previous reports of dysregulated BAFF levels in T2 dis-
eases.  It has been reported recently [5] that gain of survival 
potential within transitional B cells is dependent on the abil-
ity to produce a long-term c-Rel response, which plays a crit-
ical role in T2 B cell survival and differentiation in vivo by 
further inducing anti-apoptotic genes, BAFF-R and NF-κB2, 
an essential component for BAFF-R survival signalling. The 
anti-apoptotic trend in the T2 B cells mediated via BAFF 
pathway could also provide an elegant explanation for ob-
served connections between autoimmunity and cancer, e.g. 
the higher prevalence of lymphomas in patients with autoim-
munity.

Our study presents a small piece of puzzle of under-
standing BAFF involvement in B-lineage neoplasms as it 
provides an important application of conclusions made by 
Mihalcik et al [8] on the B-ALL cell lines in vitro for B-
ALL patients in vivo. Although highly limited in number, 
our study provides a potential basis for further evaluation of 
BAFF as a diagnostic and/or prognostic marker in B-ALL, 
also with respect to initial staging of the disease, where el-
evated BAFF levels could play a role of a possible negative 
prognostic marker.
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