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Abstract 
Chronic lymphocytic leukemia and non-Hodgkin lymphoma (NHL) are types of Chronic Lymphoproliferative Disorders (CLPDs) that develop from mature B cells. Immunophenotyping and characteristic morphology are used to diagnose chronic lymphocytic leukemia. some people with chronic lymphocytic leukemia have an unusual immunophenotype which increases the probability that they may have mantle cell lymphoma (MCL), a lymphoproliferative disorder unrelated to chronic lymphocytic leukemia. To distinguish between MCL and chronic lymphocytic leukemia, our study was made and involved 70 patients who were attending the clinical pathology department at Sohag University Hospital. These patients were split into 25 cases of MCL, 25 cases of chronic lymphocytic leukemia, and 20 age- and sex-matched controls. Using flow cytometry, the expression of CD200 was assessed in bone marrow aspirate samples obtained from these patients. We found that CD200 helps distinguish between chronic lymphocytic leukemia and MCL since our data demonstrate that 24 cases of chronic lymphocytic leukemia were CD200 positive, whereas 25 cases of MCL and 20 controls were CD200 negative.
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Introduction

Mature B lymphocytes are the source of Chronic Lymphoproliferative Disorders (CLPDs) which aff-ect peripheral blood, bone marrow, and secondary lymphoid organs such as the lymph nodes and spleen. The World Health Organization (WHO) has divided such diseases into two categories: non-Hodgkin  lymphoma (NHL) andchronic lymphoc-ytic leukemia (CLL) based on genetics and imm-unephenotyping. (1-3)  Some patients have a normal life span following the diagnosis while others only live for a few years, this indicates that the disease's course varies. Modern laboratory methods such as immunohistochemistry (IHC) and flow cytometry (FCM) have made it possible to distinguish CLL from the majority of mature B cell neoplasms. (4, 5) Unfortunately, there is a chance that mantle cell lymphoma (MCL), which shares morphological characteristics and is CD5 positive, and CLL with an unusual immunophenotype will be misdiag-nosed.(6) Among all B cell lymphomas, MCL has one of the worst prognoses due to its aggressive disease course, unlike CLL which can be indolent. Incorrect diagnosis can have hazardous consequ-ences because MCL and CLL not only have distinct prognoses but also vary in their recommended courses of the therapy. (7-9) Cytogenetic analysis or fluorescence in situ hybridization (FISH) can be used to analyze this problem by determining whe-ther the MCL t (11;14) translocation, which results in cyclin D1 expression, is present or not. Unfort-unately, not all cases of mature B cell neoplasms undergo FISH due to its high cost. As an altern-ative, tissue sections can be tested by using immun-ohistochemistry to determine the expression of cyclin D1 but this test may be false negative for MCL.(10) To distinguish between MCL and CLL with an unusual immunophenotype, additional flow cytometry markers are thus required as CD200. Some hematopoietic and non-hematopoietic cells express CD200, also known as OX-2, which is a membrane glycoprotein belonging to the immu-noglobulin superfamily. The purpose of our research is to assess the use of CD200 in the differential diagnosis of MCL and CLL patients, particularly when conventional flow cytometry markers reveal an abnormal immunophenotype.

Patients and methods 
Study layout
In the hematological unit of the clinical pathology department at Sohag University Hospital, fifty ne-wly diagnosed adult CLPD patients and twenty age- and sex-matched controls participated in this study. The investigated patients were chosen based on immunophenotypic criteria for CLPDs as well as clinical, laboratory, and bone marrow aspirate res-ults. The diagnosis was confirmed by the findings of bone marrow trephine biopsy and lymph node biopsy.

Ethical consideration
The research and ethical committee of Sohag Univ-ersity's Faculty of Medicine gave its approval to this study. A signed approval was given from each patient. The patients with CLPDs varied in age from 30 to 75 years old, with a mean age of 52.27 years. There were 33 males and 17 females with a male to female ratio of 1.9: 1.0.

Patients groups
 Three groups represented the seventy patients that were part of the study:
There were twenty-five CLL patients in Group 1. The male to female ratio was 1.5:1, with 17 males and 8 females. With a mean age of 44.75 years,  their ages varied from 35 to 71. 
There were twenty-five MCL patients in Group 2. The male-to-female ratio was 2.3:1, with 16 males and 9 females. With a mean age of 59.8, they were between the ages of 38 and 75.
There were twenty age- and sex-matched controls in Group 3. 
   
The following was applied to each patient:
1. Details from the clinical examination and history evaluation are on the clinical sheet.
2. A RUBY cell counter (Coulter, Electronics, USA) was used to perform a complete blood count (CBC), together with the analysis of Leishman-stained peripheral blood smears. 
3. Bone marrow aspiration combined with Leish-man-stained smear testing was used to determine the morphology and proportion of bone marrow lymphocytes.
4. Using a conventional panel of several chronic ly-mphoproliferative diseases (CD19, CD5, CD20, CD22, CD23, SIgM, CD79b, FMC7, κ, and l light chains) and CD25 for groups 1 and 2 imm-unophenotyping was performed on a flow cytometer. 
5. For groups 1 and 2, lymph node biopsies were utilized to find cyclin D1 and t (11,14).
6. Using flow cytometry, CD200 was performed on the patient's bone marrow samples. A Coulter Epics XL 3-color flow cytometer (Coulter Electr-onics) was used for the flow cytometry. When a marker was expressed in cells at a rate of 20% or above, it was considered positive.

2.4 Analyzing data 
With a cut-off of greater than 20% over the matc-hing isotypic control the expression was reported as a percentage. Patients were divided into two groups based on CD200 marker expression: those with a value of < 20% expression were considered negat-ive and those with a value of >20% expression were positive.

2.5 Analytical statistics 
 IBM-SPSS, version 19 (IBM, Chicago, Illinois, USA) was used to analyze the data.

 Results 
Seventy patients were included in our study, divided into three groups: twenty-five patients with mantle cell lymphoma (group II), twenty-five patients with chronic lymphocytic leukemia (group I), and twenty age- and sex-matched controls (group 3). Every pat-ient was presented to the clinical pathology depart-ment's hematological unit at Sohag University Hospital. The Sohag Faculty Committee for Rese-arch Ethics gave its approval for this work.   
Blood and bone marrow samples from each of the three patient groups that were included in the study were taken to examine the role of CD200 in the differential diagnosis between MCL and CLL. CBC and chemical testing were performed on blood samples. Following that, samples of bone marrow from groups 1 and 2 were submitted to a complete flow cytometric panel assay and a CD200 test for the three groups 
According to our findings, 24 patients with chronic lymphocytic leukemia (Group 1) are CD200 posi-tive, all patients with mantle cell lymphoma (Group 2), and the control groups (Group 3) are CD200 negative.

Discussion.
An essential method for the diagnosis of chronic lymphoproliferative diseases such as CLL is flow cytometry immunophenotyping. The so-called Matutes Score was created more than 20 years ago and is still in use by many laboratories. It is based on the expression of CD5, CD23, FMC7, SmIg, and CD22/CD79b by leukemic cells. (11) Recently, many novel markers that are thought to be produced by CLL cells have been discovered. One of them is CD200, a member of the superfamily of immune-oglobulin receptor membrane proteins, which has been proposed to be selective for CLL.(12, 13) 
Our findings confirm the importance of CD200 in the diagnosis of CLL phenotype and are consistent with other studies. Since CD200 is almost absent in MCL and positive in CLL numerous studies have concentrated on its function in the differentiation between the two diseases. (14) 
To conclude, CD200 is a sensitive and specific marker that may be used in flow cytometry immun-ophenotypic analysis to distinguish between CLL and MCL. It is especially helpful in identifying atypical CLL.
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