Aim of the study: Flow cytometry has
an important role in diagnosis and
classification of B-cell lymphoprolifera-
tive disorders (BCLPDs). However, in
distinguishing chronic lymphocytic leu-
kemia (CLL) from small lymphocytic
lymphoma (SLL) only clinical criteria
are available so far. Aim of the study
was to determine differences in the
expression of common B cell markers
(CD22, CD79b and CD20) on the ma-
lignant lymphocytes in the peripheral
blood samples of CLL and SLL patients.
Material and methods: Peripheral
blood samples of 56 CLL and 11 SLL
patients were analyzed by 5-color flow
cytometry on the CD45/CD19/CD5
gate for CD22, CD79b and CD20.
Results: In the samples collected from
the CLL patients, CD22 expression was
detected in only 20% of patients in the
low pattern, while in SLL patients the
expression was medium and present
in 90.9% of patients (p < 0.0001). For
CD79b expression, statistical signifi-
cance is reached both in the expres-
sion pattern, which was low/medium
for CLL and high for SLL, and expres-
sion level (p = 0.006). The expression of
CD20 was counted as the CD20/CD19
ratio. The average ratio was 0.512 in
the CLL patients vs. 0.931 in the SLL
patients (p = 0.0001).

Conclusions: The pattern of expres-
sion and expression level of CD22,
CD79b and CD20 in peripheral blood
could be used for distinguishing SLL
from CLL patients.

Key words: CD20, CD79b, CD22, CLL,
SLL.

Contemp Oncol (Pozn) 2014; 18 (1): 29-33
DOI: 10.5114/w0.2013.38570

Original paper

Possible role of CD22, CD79b and
CD20 expression in distinguishing
small lymphocytic lymphoma from
chronic lymphocytic leukemia

Danijela Jovanovic!, Predrag Djurdjevic!, Nebojsa Andjelkovic!, Ljubica Zivic?

'Hematology Clinic, Clinical Centre Kragujevac, Serbia
*Medical Faculty Kragujevac, Serbia

Introduction

Diagnosis and classification of B-cell lymphoproliferative disorders
(BCLPDs) has been a tempting goal of modern hematology. Since no anti-
gen has been found to be specific in certain BCLPDs, a panel of antibodies
detected by flow cytometry is used to help classify these disorders consid-
ering not only expression, but its level as well [1]. The intensity of expression
of certain antigens was also suggested as a valuable discriminator of CLL
from other BCLPDs, especially when considering CD20, CD79b and surface
immunoglobulin light chain (slg) [2]. Thus a CLL score (Matutes score) was
developed in 1994, revised in 1997, scoring 1 point for each of weak CD79b,
positive CD23, positive CD5, negative FMC7 and weak slg, and suggesting
CLL as a diagnosis in each case scoring 4 or more points [3]. However, in the
era of cell phenotype based classification of the lymphoproliferative disor-
ders three entities are believed to have the same immunophenotype pat-
tern: monoclonal B cell lymphocytosis, chronic lymphocytic leukemia and
small lymphocytic lymphoma [4]. Suggested criteria for distinguishing these
disorders are merely clinical. The World Health Organization classification
of hematopoietic disorders describes CLL as leukemic, lymphocytic lympho-
ma, being only distinguishable from small lymphocytic lymphoma (SLL) by
its leukemic appearance. Additional criteria state that CLL or SLL might be
suspected in otherwise healthy adults who have an absolute increase in the
clonal B lymphocytes but who have less than 5 x 10°/1 B lymphocytes in the
blood. However, in the absence of lymphadenopathy or organomegaly (as
defined by physical examination and CT scans), cytopenias, or disease-re-
lated symptoms, the presence of fewer than 5 x 10%/1 B lymphocytes in the
blood is defined as monoclonal B-lymphocytosis [1, 5].

Research in this field is mostly oriented at distinguishing monoclonal
B-lymphocytosis as a benign condition from CLL and SLL, and so far has
proved significant differences in lymphoid tissue homing receptors [5]. Other
research considering common B cell markers (CD19, CD20, CD22 and CD79b)
determined the differences between levels and patterns of expression of
these markers in distinguishing normal vs. malignant B cells and CLL from
other B cell lymphoproliferative disorders [2, 6, 7]. In our study we tested
levels and expression patterns of common B cell markers CD20, CD22 and
CD79b in order to determine differences of these parameters in the periph-
eral blood samples of clinically non-distinguishable cases of CLL and SLL.

Material and methods
Patient samples

The study includes peripheral blood samples from 67 patients (median
age 66 years, range 45-81, male : female ratio 2.04 : 1) referred for investiga-
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tion of lymphoproliferative disorder in the period of 2009—
2011 at the Centre for Hematology, Clinical Centre Kragu-
jevac, Serbia. All patients were tested for complete blood
count with leukocyte differential, serum biochemistry, ul-
trasound of peripheral lymph nodes enlargement and liver
and spleen size, as well as immunohistochemical analysis
of bone marrow and lymph node biopsies. Patients who
revealed lymphocytosis (more than 5 x 10°/l lymphocytes)
had their peripheral blood tested on a flow cytometer in
a panel for lymphoproliferative disorders. Diagnosis was
made according to the IWCLL criteria [1]. After diagnosis
establishment patients were divided into two groups. The
first group consisted of 56 patients who after examination
met clinical, biochemical and immunophenotypic criteria
for the diagnosis of chronic lymphocytic leukemia, with
absolute lymphocytosis in peripheral blood. The second
group consisted of 11 patients who on presentation met
biochemical and immunophenotypic criteria as in the first
group, but clinical criteria defined diagnosis of small lym-
phocytic lymphoma. The second group of patients, after
meeting the criteria for the watch and wait therapy op-
tion, were followed to the point when they developed
lymphocytosis in peripheral blood in a count of more than
5 x 10%/1. Patients were followed monthly, and average
time for lymphocytosis development was 12.8 months
(range 3-21). Their peripheral blood samples were then
tested by flow cytometry. In the first group of patients me-
dian lymphocyte count was 32.5 x 10%/|, range 18.3-223.5,
and in the second group it was 11.3 x 10/, range 7.6-47.4.

Flow cytometry

Peripheral blood samples of patients in each group
were analyzed using 5-color flow cytometry. In the first
group a peripheral blood sample was taken at presenta-
tion, while in the second group it was analyzed after pa-
tients developed lymphocytosis. The analyzed sample was
prepared using 100 ul of whole blood, incubated for 15 min
at room temperature with 10 pl of each monoclonal an-
tibody. After incubation, erythrocyte lysis was performed
with ImmunoPrep Beckman Coulter reagents (Cat. No.
7546999) on the Beckman Coulter TQPrep, and acquired
immediately using an FC500 Beckman Coulter cytometer.
Samples were analyzed in 5 tubes, presented in Table 1.

Antibody sources were as follows: CD45 FITC Beck-
man Coulter (Cat. No. A07782), CD3ECD Beckman Coulter
(Cat. No. A07748), CD 20 e-CY5 Beckman Coulter (Cat. No.
AQ7773), CD19 PE-CY7 Beckman Coulter (Cat. No.), CD21
FITC Beckman Coulter (Cat. No. IM0473U), CD5 PE (T1-RD1)
Beckman Coulter (Cat. No. 6603020), CD23 ECD Beckman

Coulter (Cat. No. IM3609U), CD22 PE-CY5 Beckman Coulter
(Cat. No. IM3704), FMC7 FITC Beckman Coulter (Cat. No.
A07791), CD38PE Beckman Coulter (Cat. No. A07779),
CD5pc5 Beckman Coulter (Cat. No. IM2637U), CD79b
Beckman Coulter (Cat. No. IM1612), CD45ecd Beckman
Coulter (IM2710U), kappa FITC Beckman Coulter (Cat. No.
6604287), lambda PE Beckman Coulter (Cat. No. 6604289).
The results were presented in the form of percentage of
CD22, CD79b and CD20 positive cells in the group of CD19/
CD45/CD5 positive cells. For each antibody median fluo-
rescence intensity was also measured. If more than 50% of
cells expressed a certain marker it was stated as positive.
According to the instrument settings, MFI values 0.5-1
were stated as low, 1-3 as medium, and over 3 as high.

Statistical analysis

Differences in percentage of positive cells as well as
median fluorescence intensity were assessed using Stu-
dent’s t-test in the statistical program SPSS 19.0. All p-val-
ues are two sided.

Results

Diagnosis of SLL/CLL was assessed in each patient us-
ing immunophenotypic CLL score (Matutes score), where
all of the patients scored 4 or 5. In each group there was
no difference noted for either expression or median flu-
orescence intensity for markers CD5, CD23, CD19, FMC7,
CD38, and CD45.

Results referring to common B cell markers CD 22 and
CD79b are shown in Fig. 1.

Expression of CD22 in the CLL group of patients was
present in 14.06 +15.71%, while in the SLL group it was
presentin 48.4 +22.1%, p < 0.000001. Expression of CD79b
in the CLL group of patients was present in 52.95 +18.95%
and in the SLL group in 68.99 +18.75%, p < 0.01. Expression
of CD 20 was present in 40.96 +23.37% for the CLL group,
and 67.31 +15.47% for the SLL group, p < 0.001. Especial-
ly interesting is the index of expression of these markers
in comparison to CD19, where the CD20/CD19 index for
the CLL group is 0.512 +0.346 and for the SLL group 0.913
+0.155%, p < 0.0001, illustrated in Fig. 2.

The MFl values suggested low/negative CD22 (0.447482
+0.173317), low/medium CD20 (1.074964 +0.66384) and
low/medium CD79b (1.7050179 +0.8553711) in CLL patients,
while in SLL patients the expression pattern was high
for CD20 (5.486364 +3.764907) and CD79b (3.6090909
+2.0507972) and medium for CD22 (1.175273 +0.484996),
p < 0.001 (Fig. 3). The MFl values for CD5, CD23, CD38, CD19
show no statistically significant difference.

Table 1. Markers used for investigation of cell surface phenotype in CLL and SLL

Tube number FITC PE

1 CD45 CD5

2 CD45 CD5

3 Kappa Lambda

4 CD45 CD79b (CB3-1)
5 FMC7 CD38

ECD PE-CY5 PE-CY7
CD3 CD20 CcD19
CcD23 CD22 CD19
CD45 CD20 CcD19

C CD5 CcD19
CD45 D5 CcD19
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Fig. 1. Overlay histograms for CD22 and CD79b. Black histogram refers to CLL, white refers to SLL
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Fig. 2. CD19/CD20 expression in leukemic cells (SLL cells in the left plot and CLL cells in the right plot)

Discussion

The three molecules investigated here have a function-
al role in B cells. CD79b is a member of the B-cell recep-
tor complex and forms a heterodimer with CD79a that is
noncovalently associated with immunoglobulin [3, 8-10].
It is required for the transport of Ig to the membrane, for
assembly and expression of B-cell antigen receptor signal
transduction and the process of apoptosis. Its absence has
a central role in the pathophysiology of chronic lymphocyt-
ic leukemia [11]. CD20 is a transmembrane phosphopro-
tein that functions as a calcium channel, and it has been
shown to play an important role in B cell activation and
differentiation. It appears later than other B cell markers
during normal B lymphocyte development and its mem-
brane density progressively increases during differenti-
ation [7, 12, 13]. Biologically, it is an amplifier of calcium
signals that are transduced through the BCR during an-
tigen recognition by immature and mature B cells [14].
CD22 is a B-cell restricted sialoglycoprotein present in the
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Fig. 3. Median fluorescence intensity of CD20, CD22 and CD79b in
CLL and SLL samples (average value + SD)

cytoplasm of virtually all B-lineage cells but expressed on
the B-cell surface only at mature stages of differentiation
[15]. CD22 has two different functions on B-cells. It is well



contemporary

known as a negative regulatory molecule of the B-cell an-
tigen receptor (BCR) signal leading to inhibition of B-cell
activation. Moreover, CD22 is also considered as an adhe-
sion receptor for the homing of re-circulating IgD positive
B-cells in the bone marrow and lymph nodes via the ex-
pression of CD22 ligand on bone marrow and lymph node
sinusoidal endothelium [16-18].

Previous investigations of common B cell markers
(CD19, CD20, CD22, CD79b) according to expression level
and pattern clearly distinguished normal B lymphocytes
from all forms of B cell malignant transformations [6, 7,
19, 20]. The differences are slightly more subtle when it
comes to distinguishing numerous forms of BCLPDs and
producing a correct diagnosis for your patient.

Mc Carron et al. and Cabezudo et al. found that expres-
sion of CD79b is decreased in B-cell CLL compared with
other BCLPDs, and proved to be a good discriminative
marker between CLL and MCL as both CD5 positive BCLPDs
[2, 20]. Our findings of low/absent CD79b in CLL correlate
with these results, while high expression of CD79b in SLL
correlates with the results these authors described as typ-
ical for lymphoma cells. Jasper et al. and Huang et al. found
that based upon CD22 ABC (antibody bound per cell) val-
ues, CD22 expression is lower in CLL, ALL, MCL, and FCL
(in order from lowest to highest) than in normal B cells
but is markedly increased in HCL. Our results show a dif-
ference between CLL and SLL cells as well, detecting low
CD22 in CLL cells and medium CD22 in SLL cells. Expres-
sion of CD20 is higher in lymphomas [follicular lympho-
ma (FL), diffuse large B cell lymphoma (DBCL), mantle cell
lymphoma (MCL) etc.], and lower in CLL than in normal B
lymphocytes (7, 12, 13, 20, 21]. Our results confirm the low
expression rate in CLL cells, but the expression of CD20 in
SLL cells correlates with other lymphomas.

From the diagnostic point of view, the quantitative es-
timation of CD79b together with that of CD5 seems to be
discriminative between CLL and non-CLL cases whilst the
antigen density of CD19 is a good discriminative marker
between leukemic and normal B-cells [20]. CLL has a ten-
dency to express dim CD20, dim slg, and absent or dim
CD79b expression. These expression levels were shown to
be statistically much lower in CLL than non-CLL BCLPDs, in-
cluding MCL [2, 19, 20, 22], but according to our investiga-
tion they also show a difference with SLL as well. However,
bright CD5, together with CD19 and dim slg, discriminate
CLL and SLL from all other BCLPDs [19, 20].

From the other, functional point of view, low or absent
CD79b, together with the low expression of CD22 and
CD20, might explain the abnormal signal transduction of
CLL cells similar to that of anergic B lymphocytes, as well
as the low rate of apoptosis, which cannot be said for SLL
cells [8, 11]. Expression of CD22 also makes a significant bi-
ological difference between these cells, which may explain
the tendency of SLL cells to populate lymph nodes [16-18].
Higher expression of CD79b and CD20 suggests that SLL
cells are slightly more mature and more effective than CLL
cells [9, 12].

This study shows that there is a difference in the ex-
pression level of common B cell markers on the CLL and
SLL cells in peripheral blood. The high expression level

detected on the SLL cells correlates with the expression
level of common B cell markers on most lymphoma cells.
According to the presented functional importance of these
markers, CLL and SLL cells may exhibit different behavior.
Though some papers suggest that there is no difference in
outcome regardless of whether these patients were treat-
ed with recommended CLL or SLL chemotherapy protocols
[23, 24], due to our results future therapy measures should
be investigated for CLL and SLL separately.

The study was approved by the Ethical Committee of
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ten informed consent according to the Declaration of Hel-
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