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 Background: Chronic lymphocytic leukemia (CLL) usually expresses CD5 antigen. However, 7–20% of patients are CD5 neg-
ative. We report here a series of 19 CD5-negative B-CLL cases.

 Material/Methods: We reviewed 19 consecutive CD5-negative B-CLL cases seen in our medical center from 2009 to 2015 and com-
pared them with 105 CD5-positive B-CLL cases. The two groups were compared in terms of clinical parameters, 
laboratory parameters, and survival characteristics.

 Results: Lymphadenopathy was present in 31.5% of the CD5-negative group and 51.4% of the CD5-positive group 
(p=0.029). Splenomegaly was present in 42.1% of the CD5-negative group and 16.1% of the CD5-positive group 
(p=0.029). There was no difference between the groups in terms of Binet A, B, and C stages (p=0.118, p=0.051, 
and p=0.882, respectively). The median thrombocyte count was 144×109/L and 160×109/L in the CD5-negative 
and CD5-positive groups, respectively (p=0.044). There was no difference between the two groups in terms of 
median neutrophil count (p=0.169). The mean lymphocyte count was 43.2±4.0×109/L and 36.7±3.2×109/L in the 
CD5-negative and CD5-positive groups, respectively (p=0.001). There was no difference between the groups in 
terms of autoimmune hemolytic anemia and autoimmune thrombocytopenia. In five-year follow-up, 84.2% of 
CD5-negative patients and 90.5% of CD5-positive patients were alive (p=0.393).

 Conclusions: We found more isolated splenomegaly, less lymphadenopathy, a higher lymphocyte count, and a lower throm-
bocyte count in the CD5-negative group. There was no difference between the groups in terms of clinical stage, 
autoimmune phenomena, hemoglobin and neutrophil count, and survival.
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Background

Chronic lymphocytic leukemia (CLL) is characterized by the 
accumulation of mature-appearing lymphocytes in the blood, 
marrow, lymph nodes, and spleen [1]. In 95% of cases, CLL de-
velops from the malignant transformation of a single B lym-
phocyte and its clonal expansion; in fewer than 5% of cases, 
it involves T lymphocytes [2].

In 2008, The International Workshop on Chronic Lymphocytic 
Leukemia (IWCLL) changed the diagnosis of CLL to require a 
peripheral blood B-cell count of ³5×109/L and the presence of 
monoclonal B-cells that have the typical immunophenotype 
of CLL cells (CD19+, CD5+, CD23+, and decreased expression 
of surface Ig, CD20, and CD79b) [3]. CD5 is characteristically 
only expressed in CLL and mantle cell lymphoma (MCL), there-
by distinguishing these entities from other small chronic B-cell 
lymphoproliferative disorders. However, several recent stud-
ies of patients diagnosed with CLL based on clinical presen-
tation and morphologic features have identified a subset of 
CD5-negative CLLs [4–9].

CLL generally runs an indolent clinical course, with most patients 
not requiring therapy for a long time [10]. CD5-negative B-CLL 
is often associated with an aggressive clinical course [11–13]. 
On the other hand, some CD5-negative B-CLL cases are char-
acterized by stable lymphocytosis and clinical course [14]. 
Information about biological differences, clinical differences, 
and the incidence of these two clinical entities classified ac-
cording to CD5 expression is limited, and the data are contra-
dictory. We report here a series of 19 CD5-negative B-CLL cases 
and compare their clinical, biological, and prognostic character-
istics with a control group of 105 cases of CD5-positive B-CLL.

Material and Methods

Patient selection

The hematology department of The Yuzuncu Yil University, 
Medical Faculty, Turkey, conducted this study retrospectively. 
The files and data in hospital record systems on 124 patients 
who were followed up with the diagnosis of CLL between 2009 
and 2015 in our clinic were examined retrospectively. Ethical 
approval was obtained from the local ethics committee. The 
procedures followed were in accordance with the Helsinki in-
ternational ethical standards on human experimentation.

The diagnosis of CLL was made according to the IWCLL crite-
ria [3]. Staging of CLL at diagnosis was established according 
to the Binet system [3]. The patients were classified into two 
groups, CD5-negative and CD5-positive B-CLL, based on the 
data of 124 patients. In our study, lack of CD5 expression was 

defined as a situation in which fewer than 20% of cells ex-
pressed CD5. There were 19 patients in the CD5-negative B-CLL 
group and 105 patients in the CD5-positive B-CLL group, which 
was selected as a control group. The two groups were compared 
in terms of clinical and laboratory parameters and survival.

Laboratory and radiological investigations

Routine hematological, biochemical, and immunological stud-
ies were performed for all patients, including hemogram, di-
rect Coombs test, serum protein electrophoresis, peripheral 
blood smears, serum LDH, and bilirubins. Computerized to-
mography and ultrasonography were used to detect lymph-
adenopathy and organomegaly.

Immunophenotyping studies

Immunophenotyping of peripheral blood was performed in pa-
tients with B-CLL by four-color multiparameter flow cytometry 
analysis using a panel of monoclonal antibodies. Antibodies 
for CD5, CD19, CD23, CD20, CD10, and Sm IgM were used for 
all cases.

Statistical evaluation

Statistical analysis was performed using the SPSS 19.0 software 
package. For the studied clinical and hematological parame-
ters, the normality assumption was tested by the Kolmogorov-
Smirnov test. After this test, for the parameters that the nor-
mality assumption met, the independent samples t-test was 
performed for the differences between CD5-negative and CD5- 
positive B-CLL patients. However, the Mann-Whitney U test, 
which is a non-parametric test, was also performed for the pa-
rameters that the normality assumption violated. Survival was 
analyzed using the Kaplan-Meier method, and the log-rank test 
was used to compare survival curves. Values are expressed as 
means ± standard deviation or medians with their range. A p 
value less than 0.05 was considered statistically significant.

Results

A total of 124 patients (83 males and 41 females) with a diag-
nosis of B-CLL were included in this study. The mean age of all 
patients was 65.8±12.3 (34–96) years. There were 19 patients 
in the CD5-negative B-CLL group. There were 105 patients in 
the CD5-positive B-CLL group, which served as a control group. 
There was no difference between groups in terms of gender 
(p=0.381). The mean ages of CD5-negative and CD5-positive 
patients were found to be similar (p=0. 339)

CD5-negative and CD5-positive B-CLL patients were evaluat-
ed according to the Binet staging system. We did not find a 
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statistically significant difference between the two groups in 
terms of stage A, B, and C (p=0.118, p=0.051, and p=0.882, 
respectively).

We found a statistically significant difference between the 
two groups in terms of lymph node involvement (p=0.029). 
Patients with CD5-positive B-CLL more frequently had isolated 
lymphadenopathy at diagnosis (p=0.005). Similarly, extensive 
lymph node involvement (three or more regions) was found 
more frequently in the CD5-positive B-CLL group (p=0.030). 
Patients with CD5-negative B-CLL more frequently had both 
total and isolated splenomegaly (p=0.029 and p=0.033, respec-
tively). There was no significant difference between the two 
groups in terms of association of splenomegaly and lymph-
adenopathy (p=0.860). Hepatic involvement was not found 
in the two groups. Clinical characteristics of the patients are 
shown in Table 1.

The mean hemoglobin level and neutrophil count did not dif-
fer between the two groups (p=0.180 and p=0.169, respec-
tively). The median platelet count was higher in the CD5-
positive group (p=0.044). Lymphocytosis was more obvious in 
the CD5-negative patients (p=0.001). Autoimmune hemolytic 
anemia (AIHA) and autoimmune thrombocytopenia (AITP) were 

observed similarly in both groups (p=0.790 and p=0.526, re-
spectively). Hematological parameters and autoimmune mani-
festations of patients are shown in Table 2. In five-year follow-
up, 84.2% of CD5-negative patients and 90.5% of CD5-positive 
patients were alive (Table 3). There was no statistical differ-
ence between the groups in terms of survival data at five-year 
follow-up (p=0.393) (Figure 1).

Discussion

CLL is the most common form of leukemia in adults [15]. The 
defining feature of the B-CLL clone is the co-expression of 
CD19, CD20, CD5, and CD23. The levels of surface immuno-
globulin, CD20, and CD79 are characteristically low compared 
to those found on normal B cells [16]. Some patients diag-
nosed with CLL according to clinical and morphological fea-
tures have CD5-negative clonal B cells in the peripheral blood 
[11,12,17]. The incidence of CD5-negative B-CLL varies from 
7% to 20% [17–19]. The incidence of CD5-negative CLL was 
15.3% in our study. There have been many studies on clini-
cal features of CD5-negative CLL. Contradictory results have 
been found in these studies due to disagreement mainly on 
the definition of CD5 negativity [12,17,19–21]. Efstathiou et 

Parameters CD5-negative patients CD5-positive patients p value

Characteristics of patients

Number of patients
Gender
 Male
 Female
Age (years) (mean ±SD)

19

11
8

65.8±7.1

105

72
33

66.5±7.3

0.381
0.381
0.339

Clinical stage

Binet stage A
Binet stage B
Binet stage C

 14 (73.7%)
 2 (10.5%)
 3 (15.8%)

 59 (56.2%)
 28 (26.7%)
 18 (17.1%)

0.118
0.051
0.882

Lymphadenopathy

Total lymphadenopathy
 One region involvement
 Two regions involvement
 Three and more regions involvement
Isolated lymphadenopathy
Lymphadenopathy + splenomegaly

 6 (31.5%)
 3 (15.8%)
 1 (5.2%)
 2 (10.5%)
 2 (10.5%)
 4 (21.0%)

 54 (51.4%)
 10 (9.5%)
 16 (15.2%)
 28 (26.7%)
 38 (36.1%)
 16 (15.2%)

0.029
0.152
0.060
0.030
0.005
0.860

Splenomegaly

Total splenomegaly
Isolated splenomegaly
Splenomegaly + lymphadenopathy

 8 (42.1%)
 4 (21.0%)
 4 (21.0%)

 17 (16.1%)
 1 (0.9%)
 16 (15.2%)

0.029
0.033
0.860

Hepatomegaly Absent Absent Absent

Table 1. Clinical characteristics of CD5-negative and CD5-positive B-CLL patients.
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al. defined CD5 negativity as the expression of CD5 by few-
er than 5% of cells [22]. Cartron et al. used the same concept, 
studying a group of 42 CD5-negative B-CLL patients [12]. Some 
authors accept a cut-off value of 20% to 30% for CD5 positiv-
ity [17,19]. In our study, CD5 negativity was defined as a situ-
ation where fewer than 20% of cells expressed CD5.

CD5-negative B-CLL usually has been associated with a higher 
incidence of splenomegaly. For instance, both Cartron et al. [12] 
and Geisler et al. [19] detected significantly more splenomeg-
aly in CD5-negative cases compared to CD5-positive cases. 
Similarly, we also found the incidence of splenomegaly to be 
higher in CD5-negative CLL patients compared to the CD5-
positive group. On the other hand, splenomegaly was reported 
to be more frequent in CD5-positive patients in a study [22]. We 
found that isolated splenomegaly was also more common in 
the CD5-negative group, similar to total splenomegaly (spleen 
+ lymph node). Similarly, Cartron et al. [12] also found that iso-
lated splenomegaly was more common in the CD5-negative 
group. Isolated splenomegaly is seen more often in some 
types of non-Hodgkin lymphoma (NHL) rather than CLL. Thus, 
these NHL types were taken into consideration in differential 

Parameters CD5-negative patients CD5-positive patients p value

Neutrophil count (×109/L) 
(median and min–max)

3.5 (1.0–5.4) 3.3 (0.8–6.9) 0.169

Lymphocyte count (×109/L) 
(mean ±SD and min–max)

43.2±4.0 (34.8–48.0) 36.7±3.2 (29.3–46.1) 0.001

Hemoglobin (g/dL)
(mean ±SD and min–max) 

13.3±1.6 (8.8–16.9) 12.7±1.7 (7.6–16.6) 0.180

Hemoglobin >10
Hemoglobin <10 

 17 (89.5%)
 2 (10.5%)

 93 (88.6%)
 12 (11.4%)

0.907
0.907

Platelet count (×109/L)
(median and min–max)

144 (89–220) 160 (67–280) 0.044

 Platelet >100
Platelet <100 

 18 (94.8%)
 1 (5.2%)

 99 (94.3%)
 6 (5.7%)

0.515
0.936

Autoimmune events

Autoimmune hemolytic anemia
Autoimmune thrombocytopenia
Total autoimmune events

 1 (5.2%)
 1 (5.2%)
 2

 2 (1.9%)
 4 (3.8%)
 6

0.790
0.526
0.515

Table 2. Hematological characteristics of CD5-negative and CD5-positive B-CLL patients.

Patients Total (n) Events (n) No events (n)

CD5-negative patients 19  3 (15.7%)  16 (84.2%)

CD5-positive patients 105  10 (9.5%)  95 (90.5%)

Overall 124  13 (10.4%)  111 (89.5%)

Table 3. Five-year survival characteristics of patients.
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Figure 1.  Kaplan-Meier chart of the overall survival in CD5-
positive and CD5-negative B-CLL patients (log-rank test 
p=0.393).
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diagnosis, and these entities were eliminated with appropri-
ate tests. Lymphadenopathy was detected to be present less 
frequently in CD5-negative patients compared to CD5-positive 
patients in two previously conducted studies [12,22]. We also 
found a higher rate of lymphadenopathy in CD5-positive pa-
tients compared to CD5-negative patients.

The data associated with disease stage have been contradicto-
ry in CD5-negative patients. Some authors reported that CD5-
negative B-CLL patients had a more advanced stage of dis-
ease [13,18,21]. Similarly, it was pointed out in another study 
that CD5 negativity was associated with shorter survival and a 
more advanced stage of disease [13]. Unlike these studies, some 
other studies reported that CD5-negative patients had an earli-
er stage of disease compared to CD5-positive patients [12,22]. 
There was no difference between the groups in terms of dis-
ease stages in our study. Although there was an accumulation of 
stage B disease in the CD5-positive group, it was not significant.

Findings presented by the studies regarding hematological 
parameters have been quite different [23,24]. CD5-negative 
patients were found to have less hemoglobin than CD5-
positive patients in two previously conducted studies [18,21]. 
On the other hand, frequency of anemia among CD5-positive 
patients was reported to be higher than that among CD5-
negative patients in another study [22]. Unlike these studies, 
Cartron et al. [12] found no difference between the groups in 
terms of hemoglobin, neutrophils, lymphocytes, and throm-
bocyte count. We found no difference between these two en-
tities in terms of hemoglobin and neutrophil count. However, 
we detected a higher lymphocyte count and a lower throm-
bocyte count in the CD5-negative group.

The relationship between CLL and autoimmune cytopenias 
is well established. The most common complication is AIHA 
(about 7%), whereas the incidence of AITP, and particularly 
autoimmune neutropenia and pure red cell aplasia, is lower 
in most studies (<1–2%) [25–29]. In our study, the rate of au-
toimmune hemolytic anemia was 4% and the rate of immune 
thrombocytopenia was 2.4% in all CLL patients. There have 
been a very limited number of studies investigating differences 

in autoimmune manifestations in CD5-negative and CD5-
positive subgroups. Therefore, it is difficult to make general 
conclusions. There was no difference between the groups in 
terms of autoimmune manifestations in our study. Similar to 
our study, there was no difference between CD5-negative and 
CD5-positive groups in terms of autoimmune manifestations 
in another study [12]. On the other hand, the incidence of he-
molytic anemia was found to be significantly higher in CD5-
positive patients, but there was no other immunological dif-
ference in the other study [22].

CD5 negativity has been generally reported to be associated 
with shorter survival [13]. However, data about effect of CD5 
negativity on survival have been contradictory. There have 
been studies reporting that CD5-negative patients have bet-
ter, worse, or similar survival ratios compared to CD5-positive 
patients. For instance, Kurec et al. [18] found that 5-year sur-
vival was worse in the CD5-negative CLL group. CD5-negative 
patients survived an average of 13 months longer compared 
to CD5-positive patients in another study [22]. There was no 
difference between the groups in terms of survival consider-
ing 5-year follow-up data in our study. Similarly, there was no 
survival difference between the two groups in two previous-
ly conducted studies [12,17].

Conclusions

We found more isolated splenomegaly, less lymphadenopathy, 
a higher lymphocyte count, and a lower thrombocyte count 
in the CD5-negative group. There was no difference between 
the groups in terms of clinical stage, autoimmune phenome-
na, hemoglobin and neutrophil count, and survival. Since there 
were fewer CD5-negative patients in our study and there have 
been different results in the literature, it is necessary to con-
duct an extensive prospective study in order to identify clini-
cal and biological effects of CD5-negative CLL.
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