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ABSTRACT

It has been shown that CD25 is expressed more in Chronic Lymphocytic Leukemia (CLL) cases. However, there is conflicting data 
as to its prognostic significance. The aim of this study was to examine the prognostic significance of CD25 in cases in our centre. A 
retrospective examination was made of hospital records and flow cytometry results at the time of diagnosis of 160 patients diagnosed 
with CLL in our clinic between June 2009 and April 2018. An analysis of cases with and without CD25 cell surface expression for over-
all survival and time to treatment revealed no significant difference between the two groups in  respect of both parameters (Graphic 
1, p> 0.05 and Graphic 2, p> 0.05). Autoimmune cytopenia was determined to be significantly more common in the CD25-negative 
group. CD25 was seen to have no prognostic significance in CLL. However, a significantly increased rate of autoimmune cytopenia 
was determined in cases with CD25 negativity. Since this study is the first to demonstrate the relationship between CD25 expression 
and autoimmune cytopenia in patients with CLL, it may be of guidance for future studies on the same subject and may draw the at-
tention of clinicians to this in clinical practice. 
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ÖZET

KLL’li Hastalarda CD25 Ekspresyonu Otoimmünite ile İlişkilidir 

CD25’in KLL (Kronik Lenfositik Lösemi) vakalarında daha fazla eksprese edildiği gösterilmiştir. Ancak prognostik bir öneminin olup 
olmadığı ile ilgili çelişkili çalışmalar mevcuttur. Biz de kendi vakalarımızda CD25’in prognostik önemine bakmak istedik. Haziran 2009 
ve Nisan 2018 tarihleri arasında kliniğimizde KLL tanısı almış 160 hastanın retrospektif olarak hastane kayıtları ve tanı anındaki akım 
sitometri sonuçları incelendi.  CD25 hücre yüzeyi ekspresyonu olan ve olmayan olgular, overall survival ve time to treatment için 
değerlendirildiğinde her ikisi içinde iki grup arasında istatistiksel olarak anlamlı düzeyde fark olmadığı tespit edilmiştir (Grafik 1, p> 
0.05 ve Grafik 2, p> 0.05). Ancak CD25 negatif olan grupta otoimminositopeni, istatistiksel olarak daha fazla görüldü. CD25’in KLL’de 
prognostik bir önemi olmadığını gösterdik. Ancak CD25 negatifliği ile otoimmunsitopenilerin sıklığının istatistiksel olarak arttığını gördük. 
Çalışmamız CD25 ekspresyonunun KLL hastalarında otoimminositopeni ile ilişkisini gösteren ilk çalışma olduğu için bundan sonra 
yapılacak olan çalışmalara ışık tutabilir ve klinisyenlerin klinik pratikte bu konuya dikkatlerini çekebilir.
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INTRODUCTION 

Chronic Lymphocytic Leukemia (CLL) is the most 
common leukemia type in adults in  western coun-
tries and is characterized by an increased number 
of neoplastic B lymphocytes with mature appear-
ance in tissues with a lymphoid component, such 
as peripheral blood, bone marrow, lymph nodes, 
spleen, and liver.1-3 Diagnosis requires that the 
number of monoclonal B lymphocytes exceeds 
5000 per mm3 in peripheral blood, and these lym-
phocytes should carry immunophenotypic (CD5+, 
CD19+, CD20+, CD23+, surface membrane im-
munoglobulins) features specific for CLL in flow 
cytometry.3 Autoimmune disorders may commonly 
occur during the course of CLL, the most common 
of which is autoimmune hemolytic anemia (AIHA) 
in which antibodies are formed directly against red 
blood cell antigens. This is followed by autoim-
mune thrombocytopenia (AITP), rarely pure red 
cell aplasia (PRCA), and very rarely autoimmune 
agranulocytosis (AIG).4 Of these, AIHA is the most 
important (7-10%) followed at lower rates by AITP 
(1-5%) and PRCA (<1%).5-7

CD25 antigen is the interleukin-2 (IL-2) receptor 
alpha chain and is expressed more than normal 
B lymphocytes in 35-50% of CLL cases.8 CD25 
expression has also been associated with shorter 
treatment-free survival and a higher rate of disease 
progression.9 Cell expression of CD25 antigen and 
increased serum levels of soluble CD25 have been 
shown to be a predictor of poor outcome in B lin-
eage acute lymphoblastic leukemia10 and diffuse 
large B-cell lymphoma.11

Several studies have provided conflicting data 
about the prognostic significance of CD expression 
in CLL. Two reports published in recent years have 
indicated that patients with cells expressing CD25 
had a worse prognosis than those with CD25-neg-
ative cells.9,12

Nevertheless, two subsequent reports indicated 
that CD25 positivity was a good prognostic sign 
for CLL.13,14 A more recent retrospective study 
reported that CD25 expression had no prognostic 
role nor did it have any correlation with time to 
first treatment or overall survival.8

The aim of this study was to investigate the prog-

nostic significance of CD25 in CLL. To the best 
of our knowledge, this is the first study to dem-
onstrate the relationship of CD25 expression with 
autoimmunity in CLL and can be therefore consid-
ered of value for the guidance of future large-scale 
studies and literature in this field. 

PATIENTS AND METHODS

Patients and Samples

A retrospective review was made of the medical 
records of 160 CLL patients (85 females, 75 males) 
aged 37- 89 years (mean age 64.26±11.79) who 
were diagnosed according to the National Cancer 
Institute-sponsored Working Group guidelines for 
chronic lymphocytic leukemia (NCI-WG) criteria 
[1] between June 2009 and April 2018 by Train-
ing and Research Hospital, Department of Hema-
tology. Complete blood count was examined and 
peripheral blood or bone marrow smears were 
obtained for morphological evaluation under May-
Grunwald-Giemsa staining. Peripheral blood or 
bone marrow was withdrawn into 4-mL K3EDTA 
tubes (BD Vacutainer®, CA, USA) as an anticoag-
ulant and processed within 2 hours after collection. 

Flow Cytometry

To perform immunophenotyping with flow cyto-
metric study, fresh peripheral blood/bone marrow 
samples were taken into 4 mL K3 EDTA contain-
ing tubes (BD Vacutainer®, CA, USA), and stud-
ied as soon as possible on the day of sampling. 
Cells in suspension (2 x 106 cells in 50-100 µL 
per tube) obtained from the peripheral blood/bone 
marrow samples were stained with monoclonal an-
tibodies (MoAb) against cell surface markers us-
ing a stain-lyse-and-then-wash direct immunofluo-
rescence technique, as described elsewhere.15 The 
MoAbs used for labeling with flow cytometry were 
obtained from Beckman Coulter, USA and includ-
ed CD45 APC, CD79b ECD, CD3PE, CD5PC5, 
CD10 ECD, FITC, CD11c FITC, CD19 PE, CD19 
ECD, CD20 ECD, CD22 PC5, CD23 FITC, CD25 
APC, CD38 PC5, CD103 PE, FMC7 FITC, CD43 
APC, Kappa FITC, and Lambda PE. The follow-
ing panel of 4-5 color combinations of MoAbs 
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was used in all cases: Fluorescein Isothiocyanate 
(FITC), Phycoerythrin (PE), Phycoerythrin-Cy-
anine 5 (PC5), Phycoerythrin-Texas Red (ECD), 
and Allophycocyanin (APC). The completion of 
sample staining was immediately followed by data 
acquisition with a Beckman Coulter (BC) flow cy-
tometer (Navios, BC, USA) and  Kalusa software 
(BC, USA). In each sample, data from at least 10 x 
104 events per tube were obtained. Briefly CD19+ 
B cells were picked (at least 2000 events according 
to the threshold of the isotypic control). The data 
file utilized the conventional gating strategies (for-
ward and side light scatter and the pattern of CD19 
expression). The computer software Kalusa (BC) 
was used to determine a positive result with any 
antibody using a cutoff limit of 30% of lymphoid 
cells, as recommended by the British Committee 
for Standards in Haematology (BCSH) guideline.16  
Matatutes scoring was accepted to indicate cell 
surface expression of 30% or greater. Instrument 
alignment was checked on a daily basis, with the 
help of an alignment control bead (Flow-Check, 
Beckman Coulter). A fluorescence standard bead 
(Flow-Set, Beckman Coulter) was used on a daily 
basis to ensure instrument sensitivity, which was 
kept within 1%. Cell count accuracy and precision 
were checked with the international quality con-
trols purchased from the United Kingdom National 
External Quality Assessment Scheme (UK NEQA-
SLI, Sheffield, UK) (z score range -2.0 - 2.0). LPD 
was diagnosed using the WHO classification based 
on clinical information in addition to morphologi-
cal, immunophenotypic, and genetic criteria. All 
cases were classified using the revised Matatutes 
score system17, which utilizes the immunopheno-
typic analysis of five membrane markers (CD5, 
CD23, FMC7, surface Ig, CD79b).

Ethical approval and informed consent

All procedures performed in studies involving hu-
man participants were in accordance with the ethi-
cal standards of the institutional and/or national 
research committee and with the 1964 Helsinki 
Declaration and its later amendments or compa-
rable ethical standards. As a standard of care/ac-
tion of Training and Research Hospital, the patient 
records confirmed that all the study patients gave 
informed consent at the time of hospitalization and 

before the administration of chemotherapy and oth-
er relevant diagnostic/therapeutic standards of care. 

Statistical Analysis

SPSS for Windows, version 24 (SPSS Inc., Chi-
cago, IL, USA) was used for all statistical analyses. 
Descriptive statistics included the number of cases 
and percentages. Demographic, clinical, or labo-
ratory variables were compared using the Mann–
Whitney test or Chi-square test. The Kaplan–Meier 
method was used to determine survival curves and 
the Log-rank test to compare survival. Statistical 
significance was set at p< 0.05.

RESULTS

During the study period of 2009-2018, circulating 
mononuclear cells were obtained from 160 CLL 
patients at the time of diagnosis and examined for 
CD25 antigen expression. Of the 160 patients, 114 
(71.3%) were found to be positive for CD25. The 
baseline clinical and laboratory patient characteris-
tics are summarized and presented in Table 1.

There were no significant differences between pa-
tients with and without CD25 cell surface expres-
sion in respect of mean age at diagnosis, mean 
lymphocyte count, mean hemoglobin level, mean 
thrombocyte count, beta 2 microglobulin level, 
LDH level, time to treatment (months), last follow-
up duration (months), albumin, lymphadenopathy, 
splenomegaly, stages according to the Binet stag-
ing, CD38 positivity, status of secondary tumor de-
velopment, and deletion 17P positivity (p> 0.05).

Of 160 patients, 12 (7.5%) had autoimmune cyto-
penia; of those, 8 had AIHA, 3 AITP, and 1 both 
AIHA and AITP. There was a significant correla-
tion between CD25 surface expression state and au-
toimmune cytopenia status (χ2= 5.543; p= 0.019). 
In 7 (15.2%) patients with autoimmune cytopenia, 
the CD25 level was negative whereas those with-
out (n= 109, 95.6%) had a positive CD25 level (p= 
0.019). 

The two groups with and without CD25 cell sur-
face expression were not significantly different in 
respect of both overall survival (Log Rank (Man-
tel-Cox) test, Graphic 1, p> 0.05) and time to treat-
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Table 1. Clinical and laboratory characteristics of 160 CLL patients at diagnosis

Variable (N=160)                               CD25  Statistical analysis*

	 	 <	30%-Negative	(n=	46)	 ≥	30%-Positive	(n=	114)	 Possibility

 

Mean age at the time of diagnosis 64.0 [37.0-83.0] 65.0 [38.0-89.0] Z= -0.232   p= 0.817

Sex 

 Male 20 (43.5%) 55 (48.2%) χ2= 0.299   p= 0.584

 Female 26 (56.5%) 59 (51.8%) 

Lymphadenopathy (n:132)

 Yes 24 (64.9%) 56 (58.9%) χ2= 0.391   p= 0.532

 No 13 (35.1%) 39 (41.1%) 

Splenomegaly

 Yes 22 (47.8%) 49 (43.0%) χ2= 0.312   p= 0.577

 No 24 (52.2%) 65 (57.0%) 

Mean Lymphocyte (count/µl) 16300.0  17025.0 Z= -0.070   p= 0.944

  [5100.0-235420.0] [11.1-277720.0] 

Mean Hemoglobin (gr/dl) 12.90±2.33 12.89±2.06 t= 0.044   p= 0.965

Mean Thrombocyte (count/µl) 206239.13±95876.58 196894.74±78428.40 t= 0.639   p= 0.524

Mean Hemoglobin (gr/dl)

 <10 7 (15.2%) 10 (8.8%) χ2= 1.434   p= 0.231

	 ≥10	 39	(84.8%)	 104	(91.2%)	

Mean Thrombocyte (count/µl) 

 <100.000 6 (13.0%) 7 (6.1%) χ2= 1.270   p= 0.260

	 ≥100.000	 40	(87.0%)	 107	(93.9%)	

Binet

 A 15 (32.6%) 42 (36.8%) χ2= 0.259   p= 0.878

 B 27 (58.7%) 63 (55.3%)

 C 4 (8.7%) 9 (7.9%) 

CD38

 < %30 (Negative) 39 (84.8%) 92 (82.9%) χ2= 0.003   p= 0.956

	 ≥	%30	(Positive)	 7	(15.2%)		 19	(17.1%)		

Beta 2 Microglobulin (mg/L) 4.0 [1.4-13.4] 3.2 [0.1-20.4] Z= -0.140   p= 0.889

    

Time to first treatment (months) 18.3 [0.1-85.1] 23.9 [0.0-83.3] Z= -0.451   p= 0.652

    

Final follow-up (months) 48.9 [2.9-146.4] 35.4 [0.5-862.1] Z= -1.821   p= 0.069

    

Autoimmune cytopenia

 Yes 7 (15.2%) 5 (4.4%) χ2= 5.543   p= 0.019

 No 39 (84.8%) 109 (95.6%) 

Secondary Tumor

 Yes 2 (4.3%) 13 (11.4%) χ2= 1.920   p= 0.166

 No 44 (95.7%) 101 (88.6%) 

Mean Albumin level (gr/dl) 4.4 [2.8-5.2] 4.4 [2.6-5.1] Z= -0.571   p= 0.568

Mean LDH level (U/L) 220.0 [125.0-679.0] 203.5 [119.0-679.0] Z= -0.476   p= 0.634

    

Deletion 17P (n:49)

 Positive 2 (16.7%) 5 (13.5%) χ2= 1.920   p= 0.166

 Negative 10 (83.3%) 32 (86.5%) 
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ment (Log Rank (Mantel-Cox) test, Graphic 2, p> 
0.05).

DISCUSSION

In this study, an evaluation was made of the inci-
dence of the expression of CD25 antigen (IL-2 re-
ceptor alpha chain) and its prognostic significance 
in CLL patients in our clinic.

In previous years, Tefferi A. et al and Hjalmar V. 
et al showed that CLL patients whose cells express 
nCD25 had a worse prognosis than those with 
CD25-negative cells.9,12 Tefferi A. et al demon-
strated that CD25 positivity was associated with 
increased likelihood of disease progression and 
shortened time to treatment in 62 CLL patients.9 
Hjalmar V. et al, in a study on 68 CLL patients, 
found CD25 to be correlated to a shorter time to 
treatment.12 Shvidel L. et al studied 281 CLL pa-
tients retrospectively and reported that CD25 had 
no prognostic significance.8 According to these 
studies, the impact of CD25 positivity on progno-
sis is still unclear.  In the current study, 160 patients 
diagnosed with CLL were retrospectively analyzed 
and no statistically significant differences were 
found between CD25-positive and CD25-negative 
patients in respect of overall survival and time to 

treatment. However, autoimmune cytopenia was 
significantly more common in the CD-25 negative 
group than in the CD25-positive group (p= 0.019).  

There are a few studies reported association of 
CD25 expression and autoimmunity. It has re-
cently been reported that FOXP3 + CD4 + T cells 
with low CD25 expression were increased in the 
blood of patients with systemic lupus erythemato-
sus (SLE)18,19; subsequently, this observation was 
extended to patients with multiple sclerosis20 and 
rheumatoid arthritis.21 However, the frequency of 
CD25low FOXP3 + T cells has been shown to be 
correlated to dsDNA antibody levels18,22, suggest-
ing that these cells may be directly responsible 
or biomarkers of autoimmunity in such patients. 
Similarly, In a study by Zhang B. et al, it was 
demonstrated that the number of the CD4-positive 
CD25-negative T cells was significantly increased 
compared to the CD4-positive CD25-positive T 
cells among patients with newly diagnosed sys-
temic lupus erythematosus. They suggested that 
CD25 negativity may be important for autoimmun-
ity.22 In another research, the rate of IL-2R (CD25) 
expression of soluble-IL-2R and CD4 positive T 
cells, compared to a control group, was reduced 
in the sera of euthyroid women with a history of 
autoimmune hyper-hypothyroidism in first- and 

	 	

Graphic 1. Distribution of survival function based on cases 
with and without CD25 cell surface expression 

Graphic 2. Distribution of survival function of the time to treat-
ment durations based on cases with and without CD25 cell 
surface expression
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second-degree relatives who were at increased risk 
of developing thyroid autoimmunity.23  Else, there 
have been few cases of congenital CD25 deficien-
cy recently reported. Those patients had CD 25 de-
ficiency together with an IPEX-like syndrome and 
associated with autoimmune cytopenias, and auto-
immune enteropathy.24

On the other hand, in an animal experiment on 
rats immunized with anti-CD25 antibodies, it was 
shown that AIHA incidence increased more than 
90% with a reduced number of CD25-positive 
cells, suggesting that the suppressive properties 
of T-regulatory CD25-positive cells have a critical 
role in the development of autoimmune disorders.25 
Based on this assumption, it can be suggested that 
CD surface marker may be operational in statisti-
cally more prevalent autoimmune cytopenias in 
CD25-negative CLL patients.

All these previous studies demonstrated an as-
sociation of CD25 with autoimmunity. However, 
they analyzed CD25 expression on the surface of 
T cells. In the current study, we showed associa-
tion of reduced CD 25 expression on B cell surface 
with autoimmunity. To the best of our knowledge, 
there is no study indicating relationship between 
CD25 expression on B cells and autoimmunity. To 
conclude; this study demonstrated association with 
increased autoimmune cytopenia in CLL patients 
with negative CD25 expression for the first time 
in literature. This finding may guide clinicians in 
the clinical follow-up of CLL patients especially 
those with reduced CD25 expression. They should 
be monitored more carefully with the possibility of 
autoimmune cytopenia occurrence.  
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