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ABSTRACT —Purpose: CD5isaT cdl marker, aberrantly expressin B cell chroniclymphocyticleukemia(B-CLL) and mantlecell
lymphoma(MCL). Other chronic B cell maignanciesincluding hairy cdl leukemia(HCL) and B cdll prolymphocyticleukemia(B-PLL)
are CD5 negative or expressthis antigen in aweak way. In this study, CD5 expression was investigated in leukemic cellsfrom 42
patientswith chronic B cell lymphoproliferative disease. M ethods: We studied the CD5 expressionin leukemic cellsfrom 42 patients
with chronic B-cell malignancies by flow cytometry. Demographic features such as age, sex and clinical date were also analyzed.
Results: Therewere 22 maesand 20 females. Theimmunophenotyping showed that 35 caseswereB-CLL, 3B-PLL andHCL and one
patient wasMCL. CD5 expression waspresentinall B-CLL and MCL. Low expression of CD5 was observed in one patient with B-
PLL and negativeinall casesof HCL. Conclusion: Our date demonstrated that CD5 expression can help distinguish among B-CLL
fromHCL and B-PLL, butissimilar expressedinMCL.

KEYWORDS: CD5. B cell. Chroniclymphocyticleukemia. B-cdll prolymphocyticleukemia Hairy cell. Mantlecd | lymphoma.

Introduction

CD5isaT-cell marker that also is expressed in B1 subset of
human B lymphocytes. Mature B cell malignancies, such as
B-cell chronic lymphocytic leukemia(B-CLL) and mantlecell
lymphoma (MCL) are mostly CD5+. Other B cell chronic
lymphoproliferative disorders such as B cell prolymphocytic
leukemia (B-PLL) and hairy cell Ieukem|a(H(§L) are CD5
negative or expressed low level of thlsant|gen .

Thisimmunological characteristic of B-CLL and MCL isan
important parameter to distinct between these entities and
other chronic B cell lymphoproliferative diseases such as
B-PLL andHCL".

Although the biologic function of CD5 is unknown, it is
believed that in T cell subsets this antigen is an important
molecule in the mechanism of cellular activation. In B1
lymphocytesor resting cells, it has al so suggested that CD5+
B-cell may have arolein autoimmunity. They areincreased in
some people with autoimmune diseases secreting
immunoglobulin that reacts with autoantigens such as
rheumatoid factor and single and double-stranded DNA (1,5).

Some reports have suggested an assomatlon between B-CLL
CD5+ and autoimmune disorders .

The objective of this study was designed to evaluate the
diagnostic value of CD5 expression in leukemic cells from
peripheral blood of 42 patients with B-cell chronic
lymphoproliferative diseases.

Methods
Samples of Patients

Peripheral blood from 42 patients with chronic
lymphoproliferative disease (CLD) diagnosted at the I nstitu-
to de Onco-Hematologia de Natal (IOHN) were studied.
Informed consent was provided by all participants and they
study was done with in the guiderlines of the Declaration of
Helsinki. Blood samples were collected in tubes containing
EDTA.

Wealso evaluated clinical and hematological dateat diagnosis
and the patients were grouped as male vs female, age and
clinical features.

All casesof CLD were analyzed and classified when possible
according to standar4d12 cytomorpholologic and
immunophenotypic criteria .
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Hematological analysis

Tenmilliliters(mL) of peripheral venous blood was collected
into vacutai ner tubes containing EDTA and mixed immediately.
Thewhiteblood cells count (WBC), hemogl obin dosage and
platelet count was accomplished in the hematol ogical analyzer
(Cell-Dyn 3000). The cytomorphologic analysis was
accomplished in blood films stained by Leishmann. There
were counted 100 leukocytes and the result scored in
percentage. Cytomorphologic alterations were written down
properly in the record of results.

Flow cytometry analyzis

The Immunophenotyping was performed by only and dual-
color flow-cytometry analysis of peripheral blood samples.
Surface markers were identified by using monoclonal
antibodies (MoAb) against CD3, CD10, CD19, CD45, CD14,
CD16/56, CD8, CD5, CD7,CD22, CD23, CD25, CD38, HLA-
DR, anti immunoglobulin heavy chain (IgH), kappa (?) and
lambda (?) light chains of immunoglobulin. All MoAb were
purchased from Becton-Dickinson Immunocytochemistry
System (San Jose, CA).

One hundred microliliters (100 ?L) of total blood cells
previously homogenized, were incubated with the 20 ?L of
MoAb for 30 minutes at room temperature and in darkness.
Then, the suspension was homogenized and increased to the
same 1ml of a1 in 10 dilution of Becton Dickinson’s FACS
lysing solution in destilled water, having new incubation for
more 10 minutes in the room temperature. After this period,
the cellular suspension was centrifuged by 5 minutes at 1500
rpm, the supernadant fluid discarded and the cell pellet was
ressuspended in cold phosphate buffered saline (PBS, pH
7.2) and centrifuged again at 1.500 rpm, being thislast stage
accomplished twice again. At last, the cell pellet was
resuspendedin 1 mL of cold 1% of paraformaldehydein PBS

and the cell suspensions were kept on the dark in cold until
flow cytometric analysis.

The samples were analysed in Fluorescence Activated Cell
Analyser (FACScan, San Jose, CA, USA) with Cell Quest
software. The (Cell QuestTM Software, Becton Dickinson
Immunocytometry Systems, San Jose, CA, USA), with
acquisition of 10.000 events, being taken into account the
parametersForward Scatter (FSC) inlineal scalethat evaluates
the cellular size, Sde Scatter (SSC) alsoinlineal scale, which
evaluatesthe cellular complexity, FL1and FL2inlogaritimical
scale detect green and orange fluorescence, respctively which
represents the reaction antigen-antibody conjugated
fluoresceinisohtiocyanate (FICT), phycoerythrin (PE).

Theimmunophenotyping was considered positive therewere
happened more than 25% of positive cellsfor al MoAb. The
Resultswere supplied in theform of histogramsin percentage
of the cellular population with positive or negative reaction
and fluorescence intensity.

Results

Patients Characteristics

The clinical and demographic characteristics of al patients
andyzedinthisstudy wereshowedintablel. Therewere22 maes
and 20 femaesand dueto thesmall number of cases, no Satitical
significancewasobserved. The WBC waslonger when compared
with other B-cdll maignancies. Thelymphadenopaty wasthemost
frequent clinical findinginall diseases, observedin 75% of B-CLL
patientsandinall casesof B-PLL, HCL and MCL.

Cytomorphologic dteractionsof leucocytesfrom peripheral blood
wereasoobservedinbloodfilmstained. In B-PLL, wereobserved
elevated count of pro-lymphocytesinall cases(355%) andin HCL
was observed the presence of lymphocytes with cytoplasmatic
projections(hairy cells).

TABLE 1 - Patients characteristic of the subjects

CLL PLL HCL MCL
(n°=35) (0°=3) (0°=3) (n°=1)
Min-Max (me) Min-Max (me) Min-Max (me) Min-Max
Age 4881 (69) 6692 (77) 52-73 (62) 82 .
n°/ (%) n/ (%) n°/ (%) n°/ (%) B-CLL ( B-Ce” chroryc
Males 17 (48.6) 3(100) 1(33,3) 1(100)  'ymphocyticleukemia);
PLL (prolymphocytic
Females 18 (51.4) 0(-) 2 (66.7) 00-)  lokemia HOL ity
Lymphadenopathy 25(71.4) 3 (100) 2 (66.7) 1 (100) cell leukemia); MCL
Splenomegaly 24 (68.6) 3 (100) 3 (100) 0(-) (mantle cell lymphoma);
Anemie 19 (54.3) 3(100) 2(66.7) 0(-)  Min(minima): Max
Hepatomegaly 16 (47.5) 3(100) 1(33.3) 0(-) (maximum); Med (medi-
Min-Max (med) | Min-Max (med) Min-Max (med) |Min-Max am); n°(number of
WBC / PB.(x10°) 7.8-334.0(90.5) | 162-1250(179) | 222-229(222) | 775 cases); PB (peripheral
Lymphocytes /PB (%) 70 - 96 (81) 60— 81 (61)* 60 — 94 (69) 80 blood); WBC (White
Granulocytes (%) 04 — 40 (20( 1540 (39) 06 -39 (31) 29 3]';2‘; Clg'k':r)] dﬂB o )
HB (g/dL) 6.6-150(127) | 68-160(8.0) | 11.7-13.6(13.0) 9.8 prolyn%phocyt o
Platelet /PB (x10°) | 82-253.0(170.0 | 46-328.0(106) | 180-537.0(188.0) | 150.0  proYitPocy”
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TABLE 2 — Immunophenotypic characteristic of 42 cases of B-cell lymphoproliferative diseases

CLL LPL HCL LCM
n°=35 n°=03 n°=03 n’=01
na / n’+ n’a / n’+ n’a / n’+ n’a/ n’+
CD3 35/00 03/00 03/00 01/00
CD4 35/00 03/00 03/00 01/00
CDS5 35/35%%* 03/01* 00/00 01/01%**
CD7 35/00 03/00 03/00 01/00
CDS8 35/00 03/00 03/00 01/00 B-CLL (B-f?dl Cthﬂ_iC
CD10 35/00 03/00 03/00 01/00 'FyLmLpf(‘g%m Sﬁﬁ%?
CD14 35/00 03/00 03/00 01/00 leukemia): HCL (hairy
CD16/56 35/00 03/00 03/00 01/00 cell leukemia); MCL
CD19 35/35 03/03 03/03 01/01 (mantle cell lymphoma;
CD22 35/35 03/03 03/03 01/01 (*) low expregsiorl;g**)
CD23 35/35 03/03 03/03 01/01 ig‘gaﬁfg;ﬁ;ﬂ o
CD25 35/00 03/00 03/03 01/01 immunoglobulins): 72
CD38 35/00 03/00 03/03 01/01 (lambdalight chain of
CD45 35/35 03/03 03/03 01/01 immunoglobulins); IgH
IgH 35/35* 03/03** 03/03** 01/01%* fgﬁﬁggigﬁn@ o
B 35/32% 03/03** 03/02%* 01/01%** (number of cases '
[ 35/03* 03/03** 03/01%* 01/00%** analyzed); n+ (number
HLADR 35/35 03/03 03/03 01/01 of positives cases)
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FIGURE 2—
Immunophenotyping
characteristic of one
patient with B-cell
prolymphocytic
leukemia

A) SSCand FSC
characteristic of
leukemic cellsanalyzed;
B) expression of CD19
and lack of CD3; C)
coexpression of CD22
and CD23; D) strong
expression surface
heavy chain of
immunoglobulins; E)
strong expression of
kappa light chain of
immunoglobulins.; F)
low expression of CD5
and lack of CD7

FIGURE 3—
Immunophenotyping
characteristic of one
patient with hairy cell
leukemia

A) SSCand FSC
characteristic of
leukemic cellsanalyzed;
B) coexpression of
CD22 and CD23; C)
lack of expression of
CD7 and CD5 antigens;
D) coexpression of
CD25 and CD38; E)
strong expression of
heavy chain of
immunoglobulins; F)
expression of CD19
and lack of CD3
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Immunophenotyping

Therewere 35 casesof B-CLL and 7 non B-CLL. Of thelatter,
3 caseswere classified asHCL, 3 were B-PLL and one case
wasMCL. Inall studied leukemic cellsexpressed B cell antigen
like CD19, CD22 and surfaceimmunoglobulin (slg) with clonal
restriction, associated with strong expression of HLADR and
absence of natural killer (NK) and T cell antigens, such as
CD16/56, CD3, CD7, CD4 and CD8 (Tablell). Leukemic cells
from B-CLL patients, were characterized by strong
coexpression of CD23 and CD5, associated with low
expression of slgand CD22in all cases(Figure1). InB-PLL,
we observed that leukemic cells exhibited high level of slg
and CD22 and low expression of CD5in one case (Figure 2).
The immunophenotypic characteristic of leukemic cells of
HCL inthisstudy were: CD19+, CD22+, CD23+, CD25+, CD38+,
strong slg+ and CD5- (Figure 3). Theleukemic cellsfromMCL
patient were characterized by strong expression of CD5, slg
and CD22 and lack of CD23 (Figure 4).

Discussion

The CD5 surface marker has amolecular weight of 65.000 —
67.000 daltonsand it |s consi idered to beapan-T cell marker,

pan-thymocyte marker*°. A restricted B cell expressing this
marker, named B1 lymphocyteswhichresideinfetal primary
follicles and spleen, in small nhumbers at penpherg of the
germinal centers of adult lymphonodes and tonsils ~°

In pathologic conditions, CD5 wasidentified inlarge numbers
of B lymphocytes in the peripheral blood of patients with
rheumatoid arthritis or after allogeneic bone marrow
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CD?5, slg and CD22 and

CD23-FL1 lack of CD23

transplantati ons”
detectedin MCL and Burkitt Iymphoma/leukemla

The B-CLL is awell-characterized mature B cell lymphoid
Ieukem|aand it isthe most common type of leukemiain older
adults ™. The laboratorial criteria for the diagnosis of CLL
are WeII stabilished and include lymphocytosis of 5.000/7L (5
x 10 /L) or more, fewer than 50% of prolymphocytes in
peri pheraI bI ood and 30% or more of lymphocytesin thebonne
marrow Thedlstmcnvelmmunologlc propertiesof B-CLL
are expression of weak monoclonal slg, high affmlt}/ for
binding mouse erythrocytes, CD23, and CD5 expression i

. In B-cell malignancies, CD5 alssglcszan be

Recent reports have related the cases of variant forms of B-
CLL that lack CD5 expression that represent fewer than 2% of
cases, but in this study, we have not observed any case of B-
CLLCD5".

HCL and hairy cell leukemia variant (HCL-v) are B cell
disorders characterized by the presence of lymphocyteswith
cytoplasmatic projections. They share a B cell phenotype
different from B-CLL: Strong exgressjon of slg, CD22 and
FMC-7 and often CD5 negativity . Thisimmunophenotypic
pattern of HCL, suggest that cells are in a more advanced
maturation stage compared with B-CLL, and HCL cellsare
also considered acnvated B-cell duetotheir strong expression
of CD25and CD38™

In this study, for the differenced diagnosis between HCL and
B-CLL,weobserved the CD5 expressionin B-CLL inassociated
with weak slgand CD22 in all cases, and strong coexpression
of CD25 and CD38 associated with high intensity of slg and
CD22 and lack expression of CD5inall casesof HCL.



Recently, CD103 has been indicated as the most rellable
markersto distinguish HCL from other B-cell leukemias”’ , but
in thisstudy we do not utilize this cell marker.

B-PLL isarare chronic B-cell leukemia characterized by a
high WBC count, splenomegaly and more than 55%
prolymphocytes in peripheral blood"” The
immunophenotype of leukemic cellsfromB-PLL ares milarto
B-CLL, bothare CD19+, CD22+ and HLADR+. However, the
cellsfrom PLL exhibit strong FMC-7 and sIg and areusually
CD5- or expresslow levels of thlsantlgen

In this study, the elevated percentage of prolymphocytesin
peripheral blood, lack of CD5 in two cases and weaknessin
one case, associated with a strong expression of slg and
CD22inB-PLL, can be adifferentiate diagnosis between B-
CLLandB-PLL.

Peripherd blood involvement in M CL iscommon and sometimes
adiagnostic problemwith respect to B-CLL may arise. Similar
toB-CLL, lymphocytesfrom MCL are CD5+in 6nl1051 of cases
and in 40% they show aweak CD22 posmvny

However, the presence of astrong expression of sl g an and lack
of CD23in MCL candistinguishMCL and B-CLL

Conclusion

In conclusion, the results of the current study demonstrated
that CD5 expression can distinguish the B-CLL of other
chronic B-cell malignancies such asHCL and B-PLL but not
between B-CLL and MCL.
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RESUM O —Objetivos: CD5 é um marcador normalmente expresso nascélulas T e de formaaberrante nas células B daleucemia
linfociticacrénica (LLC) e no linfomade células do manto (LCM). Outras doencas linfoproliferativas cronicas como a hairy cell
leukemia(HCL) eleukemiaprolinfociticadecdulasB (L PL-B), s8o geramente CD5 negetivas ou expressam fracamente este antigeno.
Neste trabal ho investigou-se 0 padrdo de expressdo do CD5 em 42 pacientes com doencaslinfoproliferativas cronicas de células B
(DLC-B). M etodos: Investigamos aexpressdo de CD5 em células|eucémicas de 42 pacientescom DL C-B atravésdacitometriade
fluxo. Dados demogréficos, taiscomoidade e sexo, bem como dados clinicos e laboratoriaistambém foram analisados. Resultados:
A imunofenotipagem mostrou que 35 casosforam LLC, 3LPL-B, 3HCL eum casode LM C. O CD5 mostrou-sefortemente expresso
emtodososcasosdel LC eLMC. Baixaexpressdo desseantigeno foi observadaem um caso de L PL-B, mostrando-se negativamen-
teexpresso emtodososcasosde HCL . Conclusdo: Nossosresultados demonstram que o padréo de expressao do CD5 podeauxiliar
nadistincdo entreLLC daHCL eLPL-B, sendo no entanto similaresnaHCL eLCM.

DESCRITORES: CD5. Leucemialinfociticacrénica. CéulasB. Linfoma. Céulasdo manto.
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