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Abstract---B cell chronic lymphocytic leukemia (B-CLL) is the highest
incidence of lymphoproliferative malignant disease in most adults in
the western world. Due to the importance of the pathogenicity and
risk factors of this disease, this study was designed to analyze the
expression the pattern of CD200 by flow cytometer
immunophenotyping (FCI) and the association between this marker
and some clinical features and oxidant-antioxidant status in B-
chronic lymphocytic leukemia patients. This study was conducted on
60 newly diagnostic patients with B-CLL and 30 apparently healthy
individuals as control group. The socio-demographic information
including (age and sex) and clinical data were also collected in period
20 February 2021 to 25 December. The result of statistical analysis of
the present study showed that out of the 60 patients, 39 were male
and 21 females, with 30 controls (12 males and 18 females). The mean
age of adults patients was (64.04 + 5.6) years, and the adults control
mean age of (63.33 = 4.70) years therefore, there was a higher
prevalence p value <0.05 of newly diagnosed CLL patients in males
(65.0 %) in compared with females (35.0 %). Regarding to the results
of Binet staging, the present study show the higher percentage were at
high-risk (stage C) group, while the lower percentage were at low-risk
(stage A) group. The percentage of CD200 expression on leukemic B-
cells was high value (97.986% + 1.334) in B-CLL patients as well as,
due to Binet stage, the percentage of CD200 was significantly increase
in stage C in compare to other Binet staging. Finally, the result
oxidant- antioxidant status show that the B- CLL patients have been
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significantly higher of Malondialdehyde compare to control while the
Total antioxidant capacity levels was significantly decrease in B-CLL
compare to control group. In conclusion, the clinical profile,
Immunophenotypng features of CD200 expression and Oxidant-
antioxidant redox status are necessary indicators for predicative
diagnosis in all stages and it may contribute in potential therapeutic
target for B-CLL.
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Introduction

B-chronic lymphocytic leukemia (B-CLL), is one of the most common
lymphoproliferative malignant diseases that are characterized by uncontrolled
proliferation and accumulation of immunologically incompetent B lymphocytes
that mature in the bone marrow, peripheral blood and secondary lymphoid
organs [1]

A diagnosis of CLL can be relies on a detection of a progressive accumulation of
more 5,000 circulating B lymphocytes /ul that have been maintained in
peripheral blood for more than three months and can be noted in complete blood
count and blood or in lymph nodes by using complete blood count and blood
smear examination in addition by specially expressed CLL by of CD5, CD19 and
CD23 , dim CD20 and CD79a and weakly express surface IgM and IgD. by using
the characteristic morphology and immunophenotyping profile [2,3]

Once a diagnosis is ascertain, clinical staging can be accomplished based on the
combination of fundamental diagnostic criteria established from two widely
accepted methodologies. Currently, Two staging systems are used in CLL patients
to characterize disease burden and therapeutic indication to predict CLL disease
outcome are: Rai and and Binet system. These two staging systems have several
advantages as simple to define, relying due to a complete blood cell count and
physical examination, and they have been demonstrated the effective prognostic
predictors for CLL [4,3].

Recently, CD200 was a potential antigen for flow cytometric immunophenotyping
of chronic lymphoproliferative disorders in a number of leukemias, especially
those of the B lineage. [6]. According to this prognostic role of the CD200
expression , CD200 is a highly conserved membrane glycoprotein that interacts
with its structurally related receptor in different hematolymphoid cancers such as
B lymphocytes, a subset of T lymphocytes, thymocytes and endothelial cells; this
influence and probably because of its immunosuppressive effect on the
individual's immune system. However, the diagnostic utility and potential
prognostic importance of CD200 expression have not been rigorously examined
[7,8]. Several harmful factors that increase the incidence of B-CLL have been
reported and these factors led to increase the risk of tumor growth [9]. Common
genotoxic factors that induce B hematologic malignancies include oxidative stress
(OS) and lipid peroxidation products.[10] and considerably significantly contribute
to the pathogenesis of B-CLL [11]. Whenever the unbalance between oxidative
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stress and antioxidants may lead to cellular damage [12]. In contrast, the
functions of immune cell are associated with ROS production and antioxidant
system . Therefore the deficiency of antioxidant can be a cause of immune
function suppression, affecting both the innate T cell-mediated immune response
and the adaptive immune response [13].

Although the toxic effects of OS and overproduction of lipid peroxidation are well-
established, their importance in the pathophysiology of B- CLL remains
debatable. There are conflicting views demonstrating varying alterations in the
oxidative stress indicators in B- CLL [14].

Meterials and Methods

Five ml peripheral blood samples were taken from 60 patients and 30 control
group and then distributed into two parts; one part was collected in tube
containing ethylene diamine tetra-acetate, to laboratory investigations for
performed immunophenotypic profile analysis of membrane molecule Cluster of
differentiation markers expression (CD 19 and CD200) by using flow cytometer
using Flow cytometer (BD FACS Canto II) the other part was collected in gel tube.
Serum was then obtained after centrifugation of blood in a gel tube, and
transferred to a new clean tube and stored in refrigerator at -20°c then used to
laboratory investigations for measurement the levels of Malondialdehyde and
Total antioxidant capacity. Additionally, the socio-demographic information
including (age and sex) and before collection of blood sample, consent of patients
and approval of study were also obtained.

Statistical Analysis

The results were expressed as mean * standard deviation (SD) and considered
statistically significant at p <0.05. Statistical analysis was done using the
statistical analyzing system GraphPad Prism and SPSS Software to make the
statistical analysis and for comparisons between B-CLL patients and control
group.

Results and Discussion
Demographic and characteristics distribution of our studies

This study was conducted on 60 newly diagnosis B-CLL, there was a slightly
higher prevalence p value <0.05 in males (65.0 %) over females (35.0 % ) .Out of
the 60 patients, 39 were male and 21 females, with 30 controls (12 males and 18
females). The mean age of patients was (64.54 + 4.743) years, while the mean age
of control was the (63.33% 4.700) years. (Table 1).

Table 1: The demographic and characteristics of study population

Personal characteristics Newly diagnosis CLL Control (n=30)
patients (n=60)
Gender, n (%)
Male 39 (65.0 %) 12 (40.0 %)
Female 21 (35.0 %) 18 (60.0 %)



Age (years), mean + SD 64.04 £ 5.6 63.33 £4.70

The analysis of patients’ sex in present study show the distribution of newly
diagnosed B-CLL was a significant difference between the incidence of males and
females patients. When male have been higher prevalence p value <0.05 in
compared to female ones, in addition, the mean age of the patients lies in the
elderly age. These findings are consistent several studies, JakSi¢ et al showed the
incidence of CLL is higher in men than in women, with the male/ female ratio
being about 2:1 [15].furthermore study reported that incidence of CLL increase
with an aging in elderly phase and ratio of CLL is predominant in males more
than female addition to the onset of disease at adult individual [16,17].

The distribution of the patients according to Binet stage and clinical
characteristics

In the present study, the results of Binet staging showed that (50.66%) of newly
diagnosed B-CLL were present at high risk (stage C) group, (43.3 %) at
intermediate risk (stage B) group, and 6.7 (%) at low risk (stage A) group (Table 2).

Table 2: The clinical characteristics data for the newly diagnosed B-CLL

Characteristics Newly diagnosed
B-CLL (n=60)
Binet staging , n (%)
A 4 (6.7% )
B 26 (43.3 %)
C 30 (50.0 %)
Hepatomegaly — and /or splenomegaly, n (%)
Yes 31(51.7 %)
No 29 (48.3 %)

Lymphadenopathy, n (%)
Yes 39(65.0%)
No 21(35.0%)

For the most of malignancies, staging is the process to determine how far the
disease has progressed. Essentially, stages are important because they can guide
treatment. Most of the malignancies are classified based on the size of the cancer
and the degree to which it has spread [18].The specific staging criteria for B-CLL
includes these noted by Rai and Binet system.Generally, patients have a good
performance status at the time of diagnosis. Both consider the degree of anaemia,
thrombocytopenia and Lymphadenopathy spread. Anemia and thrombocytopenia
may be observed in 15-30% of patients while Lymphadenopathy can be detected
in approximately 80% of cases, with bilateral and symmetrical enlargement of the
cervical and axillary lymph nodes. In around 50 percent of cases, mild to
moderate splenomegaly is present, but hepatomegaly is less common and It is
evident that there is a wide range of variability in each result of the clinical
staging of CLL newly diagnosed patients distribution. This may be attributed to



| CD200

5

the fact that some of the patients were with stage B and other patients with
higher percentage in stage [4,5].

Immunophenotyping profile of CD200, CD19

In the present study, Immunophenotyping analysis of peripheral blood sample in
our study by flow cytometer was showed the level of circulating leukemic B-cells
was evaluated in peripheral blood in newly diagnosed B-CLL by the positive
percentage of CD19 (as gating ) and CD200 expression on these cells .It has been
found that circulating leukemic B-cells frequencies of B-CLL were high (98.996%
+ 0.3181), and the percentage of CD200 expression on leukemic B-cells was high
value (97.986% = 1.334 ) in newly diagnosed patients with B-CLL and based on
Binet staging , the percentage of CD200 was (96.433%+1.150) in stage A ,
(97.628% % 1.031) in stage B and (98.530%*1.270) in stage C (Table 3 and Figure

(1).

Table 3 :percentage of CD200 expression on leukemic B-cell based on Binet stage

Stage A

' Stage C

Stage B

96.433%+1.150 97.628%=* 1.031 98.530%+1.270
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Figure 1: Flow cytometry analysis of B-CLL case, Dot plot to identify CD19
expression as gating and CD200 + expression as a diagnostic marker.

Standard Clinical, morphologic, and immunophenotypic criteria were used to
diagnose and stages B-CLL. Although the most of B-CLL are asymptomatic at the
time of diagnosis, some may have systemic symptoms (hepatomegaly,
splenomegaly, lymphadenopathy, and cytopenias due to leukemic infiltration of
bone marrow and other organs [19]. CLL Immunophenotyping profile by Flow

98.996%+0.3181 |



6

cytometry is an essential element that plays a major role in the CLL diagnostic
process. No pathognomonic factor that allows us to identify a diagnosis has been
identified yet. Additionally, efforts will continue to develop an international
agreement regarding the essential markers for diagnosing CLL [20-22].
Consequently, immunophenotyping profile changes can be effective in predicting
clinical course, patient survival, and determining first line therapy. Therefore,
investigation of CD200 as diagnostic marker in newly diagnosed B-CLL patients is
an essential step in selecting the appropriate management strategy for patients
with B-CLL. Typically, immunophenotypic profile of CLL presents a strong
expression of CD200. CD200 (known as OX -2) , is a type I glycoprotein that is
expressed on a different cell types and plays essential role in the modulation of
the immune system , immune checkpoints that suppress immunoregulatory
responses and it is upregulated on the surface of numerous cancer cells , such as
B-CLL[23,24] .

The results of the present study are in agree with two previous studies that
showed the CD200 is an accurate diagnostic marker that is consistently
overexpressed on the surface of CLL cells, as well as a prognosis predictor and a
novel treatment target in CLL[25,26].and in agree with another two recent studies
that proved the surface glycoprotein CD200 have valid role to be a a diagnose
predictor of various lymphoproliferative disorders especially CLL. CD200 was
especially useful for identifying atypical CLL immunophenotypes from MCL and
other CD5+ B-cell tumors . [27,28]. Fouad et al. reported the absent of CD200
expression in mature B- leukemic cells , together with a CDS presence, as being
sufficient to exclude B-CLL from differential diagnosis as well as found the
patients with CLL are strong CD200 expression (> 50% of B cells) and was
associated with advanced age, lymphocytosis, hepato-splenomegaly, and more
advanced Rai and Binet stage [29]. Overexpression of CD200 is generally
associated with advanced stage and earlier time to progression, and a study found
that CD200 expression was higher in high-risk in compare to intermediate and
low-risk patients, suggesting that it can provide diagnostic and prognostic
information [30].Therefore, the overall picture reflected an interplay between
values attributed to each stage.

Oxidant — Antioxidant status

The results of present study show the concentration that of Malondialdehyde
(MDA) was significantly increase in newly diagnosed B-CLL ( 4.331 £ 0.3095)
compared to control group (2.275 +0.2706) while The results of Total antioxidant
capacity (TAC) show a significantly lower in newly diagnosed patients with B-CLL (
11.74 £ 0.9114 ) compared to control group ( 17.93 = 0.8864 ) (Figure 2 and
Figure 3).
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Figure 2: Assessment of Malondialdehyde levels between patients and
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control group
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The correlation between CD200 and Oxidant- antioxidant indicators

The results of correlation analysis in present study show that positive CD200
expression had strong direct significant correlation with MDA (r = 0.612", p = <
0.00001) while CD200 expression had a strong inverse significant correlation with
TAC (r = - 0.626", p = < 0.00001) in patients with B-CLL (Table 4).

Table 4: Comparison of the CD200 expression Oxidant- antioxidant indicators in
B-CLL patients

Correlation coefficient Pvalue

(r)
CD200 vs. MDA 0.612" < 0.00001
CD200 vs. TAC -0.626™ < 0.00001

** Correlation is significant at the 0.01 level

The biology of cancer cells, metabolic reprogramming is necessary to survive a
harsh environment, including nutrient deprivation, reactive oxygen species (ROS)
production, and oxygen withdrawal. Several other metabolic fluxes, most notably
the pentose phosphate pathway, folate, and mitochondrial metabolism, are
emerging as relevant for cancer in supporting redox balance, in addition to the
well-studied glycolytic metabolism. [31].The results of this study are in agree with
several recently studies , Zhevak et al they indicated that patients with B-CLL
experience increased oxidative stress(OS) by concomitantly increasing reactive
oxygen metabolites production and the relative deficiency of the antioxidant
defence system [32 |. and also agree with Bakan et al. they demonstrated
increasing MDA levels in the plasma of CLL patients, which may not only be the
result of increased production but also a failure of the antioxidant defence [33].
Furthermore , MDA levels were shown to be higher in B-CLL lymphocytes than in
healthy lymphocytes, mainly because of a decrease in the antioxidant enzyme
activities of intracellular protection enzymes such as SOD and CAT, indicating
that the intracellular level of MDA is a biomarker of disease progression [34].

Results obtained from the current study are in accordance with a previous study,
Salimi et al reported that total antioxidant capacity levels were significantly
decrease in patients with CLL compare to control group [35]. The combination of
endogenous and food-derived antioxidants represents the total antioxidant
capacity of extracellular fluids, which integrates the cumulative impact of all
antioxidants present in the plasma and body fluids, which may provide more
relevant biological evidence than individual factors [36].Several suggested
mechanisms contribute to OS in cancer patients. Symptoms such as
anorexia/cachexia, nausea and vomiting may be the result of an altered energy
metabolism. These prevent a normal diet and, therefore, a normal supply of
nutrients such as glucose, proteins, and vitamins, which all contribute to the
accumulation of ROS and OS [34,37].The mechanisms by which OS may promote
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cancer development have not yet been completely understood, and in CLL, as in
other neoplasms, it is still unknown whether oxidative stress is a fundamental
cause of the disease or only a downstream effect. OS in CLL is concurrently
caused by increased reactive oxygen species generation, primarily attributable to
the mitochondrial activity of CLL cells, and deficient antioxidant defences. [38].
The decreased antioxidant capacity found in the sera of our CLL patients may be
related to a consumption of antioxidants and/or to a reduced efficacy of
antioxidant defences due to the systemic excess of ROS that is common in
cancer[39].

Accumulating evidence by two important studies suggested that increased OS and
the relative deficiency of the antioxidant defence system are involved in crucial
steps of CLL development [40,41]. Resultantly, it may be involved in both
initiation and promotion of multiple stage carcinogenesis, cell apoptosis,
proliferation, differentiation, and immune function suppression, and it
contributes to genomic DNA, RNA instability that resulted in gene mutations
through cell division, and a final result is occurrence of B-CLL [42-44 ].

Identification and determination of antioxidant activities and adequate oxidative
stress biomarkers of malignant cell metabolism may be important for the early
diagnosis of CLL patients and evaluation of tumour progression. In addition, they
serve as prognostic factors for predicting clinical disease outcomes and the course
of CLL. Antioxidants play a vital and important role as a protective system against
these free radicals and in preventing the risk and complications of blood cancer
related to CLL disease. Therefore, it is recommended that antioxidants be
evaluated simultaneously in order to improve the identification of B-CLL disease
[45].

Conclusion

In conclusion, the clinical profile features, overexpression of CD200 and
unbalance between Oxidant- antioxidant status are important indicators for
predicative diagnosis in all stages of B-chronic lymphocytic leukemia and it may
be have a role in potential target for B-CLL therapeutic.
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