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    Abstract
Background: Acute lymphoblastic leukemia (ALL) is a heterogeneous disease in which immature lymphoid cells proliferate mostly in bone marrow, peripheral blood, and other organs. Flow-cytometric immunophenotyping in childhood ALL assists in the diagnosis and subclassification of B- and T-lineages, as well as predicting outcomes of the disease. CD200 expression has many diagnostic and potentially prognostic implications in the flow-cytometric evaluation of lymphoid malignancies. Aim of Study: The aim of this study was to evaluate the expression of CD200, correlate its expression with hematological and clinical parameters, and assess patient’s response to induction of chemotherapy in the newly diagnosed de novo pediatric B-cell ALL. Materials and Methods: This prospective cross-sectional study was conducted on 30 pediatric patients (<15 years) with newly diagnosed de novo B-cell ALL. Morphology, cytochemistry, and flow cytometry (FCM) of the peripheral blood and/or bone marrow were performed for all patients and the patients were re-evaluated morphologically at day 28 from the start of chemotherapy for assessment of complete remission achievement. Results: Majority of the patients (80%) had a positive expression of CD200. All patients were in high-risk group and had positive CD200 expression and majority of the them were responded to induction therapy. Conclusion: CD200 is frequently expressed and closely related to the high-risk groups; however, it cannot be considered as an independent poor prognostic marker as not all cases with positive CD200 had low response to induction therapy.
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    Introduction


    Acute lymphoblastic leukemia (ALL) is a malignant disorder that develops first from proliferation of immature lymphoid cells in a single B- or T-lymphocyte progenitor cell as a result of sequential somatic mutations in a single lymphoid progenitor cell during any step of normal lymphoid development.[bookmark: ft1][1] ALL is the most common type of cancer and most common subtype of leukemia in children. On the contrary, childhood ALL is not a single disorder with a wide range of phenotypic and genotypic heterogeneity. Furthermore, because of this biological heterogeneity, there is an increasing need to classify patients into risk groups and to provide risk-adapted treatment.[bookmark: ft2][2]


    The use of flow cytometry for immunophenotyping of childhood ALL aids in the diagnosis and classification of B-ALL and T-ALL lineages. It is also helpful in predicting the disease’s outcome and monitoring its progression. Children with ALL show a wide range of surface differentiation antigens on leukemic lymphoblasts that may also be present on normal lymphoid precursors at various stages of maturation.[bookmark: ft3][3]


    CD200 (OX-2 antigen) is a type I immunoglobulin superfamily transmembrane cell surface glycoprotein encoded by a gene on chromosome 3 (OX-2 gene). It is found in a variety of cell types, like B cells, T cells, dendritic cells, endothelial cells, and peripheral and central nervous system cells.[bookmark: ft4][4],[bookmark: ft5][5]


    CD200 interacts with CD200 receptor (CD200R), a type I membrane glycoprotein and an inhibitory receptor of the immunoglobulin superfamily that suppresses T-cell-mediated immune responses.[bookmark: ft6][6],[bookmark: ft7][7] Although the distribution of CD200 expression is widely distributed, CD200R is mainly expressed in myeloid and lymphoid cells.[bookmark: ft6][6],[bookmark: ft8][8]


    CD200–CD200R interactions are involved in modulated cell-mediated immunity, delivering a signal that is inhibitory to the immune system and cells of the hematopoietic lineage, especially myeloid cells, as well as fetal loss, transplant rejection, autoimmunity, and inhibition of tumor-specific T-cell immunity.[bookmark: ft7][7],[bookmark: ft9][9],[bookmark: ft10][10]


    As a result, CD200 has been linked to tumor progression in a number of carcinomas and is a poor prognostic marker in many hematological malignancies.[bookmark: ft5][5] However, CD200 plays a critical role in immune tolerance, which aims to protect stem cells and other vital tissues from immune attack.[bookmark: ft11][11] Many hematolymphoid neoplasms express CD200 in varying degrees, so its expression has many diagnostic and potentially prognostic implications in the flow-cytometric evaluation of lymphoid malignancies.[bookmark: ft12][12]


    Materials and Methods


    A prospective cross-sectional study was conducted from October 2018 to July 2019 in the Central Teaching Hospital of Pediatrics, designed to include 30 patients aged less than 15 years with newly diagnosed de novo B-cell ALL.


    The diagnosis of ALL was based on routine morphological assessment of the stained peripheral blood (PB) and bone marrow (BM) smears and confirmed by cytochemical stains in the Laboratory of Central Teaching Hospital of Pediatrics. For further confirmation and characterization of the cases, flow-cytometric immunophenotyping using a panel of well-characterized monoclonal antibodies was done at Flow cytometry Unit in Medical City and at Private Laboratory, Baghdad. By using a questionnaire form, data of the main signs and symptoms as well as hematological parameters were obtained from patient’s case file. The inclusion criteria of the study included the following:


    
      	Patients who were de novo newly diagnosed with ALL.


      	Patients with B-ALL.


      	Patients who were less than 15 years old.


      	Patients who were randomly collected in relation to gender.

    


    From each patient included in this study, 2 mL of PB sample and at least 1 mL of BM aspirate were both collected in two ethylene diamine tetra-acetic acid (EDTA) tubes, and examined for PB and BM smears after staining with Leishman stain and special cytochemical stains including Periodic Acid Schiff (PAS) and Sudan Black B (SBB) stains. At least, 1 mL from the aspirated anticoagulated marrow or PB sample was sent to flow-cytometry unit of the Medical City for confirmation of the diagnosis and subtyping of ALL patients into B- or T-lineage ALL. Then fresh or left over sample from established B-ALL cases was collected for flow-cytometry study in a private laboratory to examine the expression of CD200 surface marker on B-lymphoblast and this should be performed within 6–8 h of collecting the sample.


    For the assessment of remission induction, first of all the patients were categorized into high-risk (HR) and standard-risk (SR) groups according to their age and initial WBC count at presentation (risk stratification). All patients were re-evaluated morphologically for achievement of complete remission at the end of the induction phase (day 28).


    For statistical analysis, data were summarized, analyzed, and presented using two software programs; SPSSR Software (version 23.0 for LinuxR) and Microsoft Office Excel 2010 were used to perform the statistical analysis for this study. Qualitative data were represented as numbers and percentages, whereas numerical data were represented as mean ± standard deviation (SD). A value of P < 0.05 was considered statistically significant.


    Results


    This study was conducted on 30 pediatric B-ALL patients, with majority of patient’s age between (1–10 years) and a mean age of (5.63 ± 3.58) as shown in [Figure - 1].
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        	Figure 1: Age group distribution among study sample
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    Men comprised 17 of 30 cases (56.67%) of the study samples, whereas women comprised the remaining 13 cases (43.33%), with male-to-female (M:F) ratio of 1.3:1 as shown in [Figure - 2].


    
      
        	[image: ]

        	Figure 2: Gender distribution among study sample
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    Pallor was the most common physical sign, which was present in more than 83% of the cases, followed by fever in 73% of cases. The remaining signs and symptoms are summarized in [Table - 1].
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        	Table 1: Physical signs and symptoms among study participants
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    The majority of patients had an initial WBC count of less than 50 × 109/L, and this is an important marker in the risk group classification. The remaining hematological parameters are described in [Table - 2].
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        	Table 2: Hematological parameters of study participants
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    Highest proportion (73.33%) of patients had positive PAS stain. Approximately 43.33% of them had blocks and granular positivity, whereas 30% had positive findings with granules only. Approximately 26.66% of patients had negative PAS Stain. Majority of patients (86.67%) were CD10-positive precursor B-ALL; these were mostly categorized as common precursor B-ALL. Approximately two-thirds of the cases (60%) had SR, whereas the remaining (40%) had high risk (HR).


    CD200 expression was positive in majority of patients (80%), whereas the remaining (20%) had a negative result. [Figure - 3] and [Figure - 4] show an example of positive and negative flow-cytometric Dot Plot results, respectively.
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        	Figure 3: Positive CD200 expression
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        	Figure 4: Negative CD200 expression
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    Fisher exact test was used to assess the correlation between CD200 and certain variables. Regarding NCI risk group, the two-tailed Fisher exact P-value was insignificant although it was borderline (P = 0.057). However, one-tailed P-value was statistically significant (P = 0.031), as detailed in [Table - 3].
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        	Table 3: CD200 relation with NCI risk group
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    Regarding the assessment of remission to induction, majority of the patients (90%) were responded to induction therapy, and most of the respondents were expressed CD10 and had PAS stain positive. Only 3 of 30 cases (10%) did not respond to therapy; all of them were expressed CD200, as shown in [Table - 4][Table - 5][Table - 6].
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        	Table 4: Response to therapy in relation to CD10 expression
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        	Table 5: Response to induction therapy relation with PAS stain
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        	Table 6: Response to induction therapy relation with CD200 expression
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    Discussion


    The mean age of all patients included in this study was 5.6 ± 3.58 SD. These results were comparable to Iraqi and non-Iraqi studies.[bookmark: ft13][13],[bookmark: ft14][14],[bookmark: ft15][15] Concerning the age interval, majority of patients (76 %) were within the age group 1–9 years. This was comparable with Iraqi and non-Iraqi studies,[bookmark: ft15][15],[bookmark: ft16][16],[bookmark: ft17][17] knowing that this age group was within favorable age group (< 10 years). Regarding the gender, men were more frequently affected than women with M:F ratio of 1.3:1. This ratio was close to many Iraqi and non-Iraqi studies.[bookmark: ft15][15],[bookmark: ft18][18],[bookmark: ft19][19],[bookmark: ft20][20]


    Pallor and fever were the most common clinical presentation. These were in agreement with Al-Mudallal et al.[bookmark: ft15][15] and Al-Mulla et al.,[bookmark: ft21][21] whereas it was not in line with Jaime et al.[bookmark: ft17][17] and Harpani et al.[bookmark: ft19][19] studies, which showed a different distribution of the clinical signs and symptoms.


    This study was in concordance with many studies that focus on the importance of initial WBC count as a continuous prognostic variable in determining the risk strategies in B-lineage ALL. In this study, 83% of patients had an initial WBC count of less than 50 × 109/L. This result clarifies that majority of B-ALLs patients had WBC counts ranging within favorable limits (< 50 × 109/L). This finding was also reported by Al-Mudallal et al.[bookmark: ft15][15] and Supriyadi et al.,[bookmark: ft22][22] whereas it was not in line with Bachir et al.[bookmark: ft16][16] Moreover, the mean of total WBC count in this study was 27.35 ± 22.09 SD and was close to AbdAlla et al.’s[bookmark: ft23][23] results.


    The patients were classified according to NCI criteria, where they were stratified into SR and HR groups. Forty percent of patients were within HR group and 60% of patients were within SR; these results were in agreement with Uckun et al.’s[bookmark: ft24][24] study.


    CD10 (CALLA) status


    Majority of patients were CALLA (CD10) positive precursor B-ALL. These were mostly categorized as common precursor B-ALL. CD10 expression was shown in 86% of the cases. This result was comparable with Abbasi et al.[bookmark: ft25][25] and Bachir et al.,[bookmark: ft16][16] which showed 90% and 91.2% of B-ALL cases expressed CD10, respectively.


    CD200 expression


    Concerning the aberrant expression of CD200, majority of patients (80%) were positive for CD200, which is in agreement with Awad et al.’s[bookmark: ft26][26] study that revealed 80.3% of their results were CD200 positive. However, Aref et al.’s[bookmark: ft27][27] study revealed that CD200 expressed in 65.1% of pediatric B-ALL group and it was much less expressed in Thembhare et al.’s[bookmark: ft28][28] study that showed only 28.9% of B-cell precursor ALL expressed CD200.


    Regarding the correlation between CD200 expression and NCI risk groups, there was a significant correlation between them as all the patients who were in HR group express CD200 marker.


    In this study, no significant correlation was found between CD200 expression and the response to induction therapy; however, the only three patients who failed response to remission therapy were CD200 positive and this concept is close to Aref et al.’s[bookmark: ft27][27] study, which showed that 9 of 10 cases who did not respond to remission therapy were CD200 positive.


    Periodic acid schiff stain


    In this study, 73% of patients showed positive PAS stain. This result was approximately similar to Lilleyman et al.’s[bookmark: ft29][29] study, which showed 75% positivity for PAS stain, and it is also in line with Belurkar et al.’s[bookmark: ft30][30] study, which showed 66.6% positivity for PAS stain.


    Assessment of the relation between PAS stain and response to induction therapy revealed a good association, as all cases with positive PAS reaction had complete remission induction therapy. Furthermore, the only three cases who did not respond to induction therapy were PAS negative.


    About the relation of PAS stain with the CD10 (CALLA) expression status, there was a significant relation between them. Majority of the cases (95 %) with positive PAS stain had positive CD10 expression.


    Knowing that some of studies concluded that strong PAS reaction particularly with block positivity is a feature of hyperdiploidy and common ALL, and predicts better response to current treatment in children with B-ALL, but not independently of other cell characteristics.[bookmark: ft31][31],[bookmark: ft32][32] Similar studies concluded that CD10 (CALLA)-positive expression was associated with several favorable presenting features but also not an independent prognostic factor.[bookmark: ft33][33],[bookmark: ft34][34] Thus, we may propose that CD10 expression and PAS positivity may serve as surrogate parameters in childhood B-ALL.


    Conclusions


    CD200 marker is frequently expressed in pediatric B-ALLs and its expression was closely related to the HR groups according to NCI criteria. Although all cases with low remission rate were CD200 positive, CD200 expression cannot be considered as an independent poor prognostic marker as not all cases with positive CD200 had low response to induction therapy. However, CD10 expression and positivity results of PAS stain could be of auxiliary prognostic parameters in pediatric B-ALL.
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  Figure 1: Age group distribution among study sample
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  Figure 2: Gender distribution among study sample
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  Figure 3: Positive CD200 expression
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  Figure 4: Negative CD200 expression
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  Table 1: Physical signs and symptoms among study participants
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  Table 2: Hematological parameters of study participants
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  Table 3: CD200 relation with NCI risk group
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  Table 4: Response to therapy in relation to CD10 expression
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  Table 5: Response to induction therapy relation with PAS stain
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  Table 6: Response to induction therapy relation with CD200 expression
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76-100 13 43.33
BM blasts <5 - - 88.27 £ 11.47
26-50 - -
51-75 4 13.33
76-100 26 86.67
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Risk group CD200 status Total P Value

+ve -ve Two-tailed One-tailed
Standard risk (SR) 12 (66.67%) 6 (33.33%) 18 (100%) 0.057 0.031°
High risk (HR) 12 (100%) - 12 (100%)
Total 24 (80.00%) 6 (20.00%) 30 (100%)

*Significant at P < 0.05





OEBPS/images/MedJBabylon_2021_18_4_358_332754_t8.jpg
Response to induction therapy B-ALL Total
CD10 +ve C10 -ve

Response 25(92.6%) 2 (7.4%) 27 (100%)
No response 1(33.34) 2 (66.66%) 3 (100%)
Total 26 (86.7%) 4 (13.3%) 30 (100%)
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Response to CD200 status Total P Value
induction therapy +ve _ve

Response 21(77.78%)  6(22.22%) 27 (100%) 999
No response 3 (100%) - 3 (100%)

Total 24 (80.00%) 6 (20.00%) 30 (100%)






