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Abstract  
   
Background: The clinical course of patients with chronic lymphocytic leukemia (CLL) is heterogeneous, The Rai and Binet 
clinical staging systems are used to predict survival. An evaluation of prognostic factors at the time of diagnosis can 
guide the timing and strategy of treatment. 
Aim: To evaluate the prognostic significance of HLA-DR in patient with CLL.  
Method:  Thirty five (27 male/ 8 female) newly diagnosed chronic lymphocytic leukemia (CLL) were analyzed using flow 
cytometry and finding were correlated with the clinical course of the disease. 
Results: The mean of HLA-DR expression on subject were (38.1 ± 8.2) compared (79.1 ± 6.8) which was the mean of 35 
normal volunteers tested at the same period of time. Analysis of the data revealed that the decrease of HLA-DR 
expression observed in stage 0 to IV was statistically significant (P.value < 0.00). 
Conclusion: The present study demonstrated that the low HLA-DR expression correlate with stage III and IV Rai 
classification that indicate this parameter may play role in prognosis of disease. 
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Introduction 
 
Chronic lymphocytic leukemia (CLL) is a molecularly 
heterogeneous disease[1]. Is associated with immune 
suppression in the host which contributes to the failure to 
mount an effective immune response against the cancer 
cell [2]. typically affects elderly patients concomitant one 
or more pathological conditions or functional limitations 
with reduction of patient's life expectancy and represent 
major limitations in the adoption of standard therapies 
[3]. novel strategies for treatment and prognostication of 
chronic lymphocytic leukemia (CLL) evolve, the traditional 
Rai and Binet systems. Identification of novel prognostic 
markers  of chronic lymphocytic leukemia  such as 
immunoglobulin heavy-chain variable gene (IGHV) 
mutation status, leukemia-cell expression of CD38, ZAP-
70, and CD49d, β-2-microglobulin, cytogenetic 
abnormalities detected by fluorescent in situ 
hybridization (FISH) and patient characteristics which 
include sex and age[4,5]. 

 
Rai stage 0: Lymphocytosis and no enlargement of the 
lymph nodes, spleen, or liver, and with near normal red 
blood cell and platelet counts[6].  

Rai stage I: Lymphocytosis plus enlarged lymph nodes. 
The spleen and liver are not enlarged and the red blood 
cell and platelet counts are near normal 
 
Rai stage II: Lymphocytosis plus an enlarged spleen (and 
possibly an enlarged liver), with or without enlarged 
lymph nodes. The red blood cell and platelet counts are 
near normal  
 

Rai stage III: Lymphocytosis plus anemia (too few red 
blood cells), with or without enlarged lymph nodes, 
spleen, or liver. Platelet counts are near normal  
 

Rai stage IV: Lymphocytosis plus thrombocytopenia (too 
few blood platelets), with or without anemia, enlarged 
lymph nodes, spleen, or liver [6]. 
 Doctors separate the Rai stages into low-, 
intermediate, and high-risk groups when determining 
treatment options.  
 Stage 0 is considered low risk. Stages I and II are 
considered intermediate risk. Stages III and IV are 
considered high risk [6] . 
HLA-DR is an MHC class II cell surface receptor encoded 
by human leukocyte antigen complex on chromosome 6 
.the complex HLA-DR (human leukocyte antigen –antigen 
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D related) and it is aligned. These cell surface proteins are 
responsible for regulation of immune system in human 
[7].  
 Human CD19 Antigen it is transmembrane  
glycoprotein     located on the short arm of chromosome 
16 which found on surface of B cell CD19 may play a role 
in controlling the progression of early pre-B to small, 
resting pre-B cells in the bone marrow. CD19 is one of the 
most reliable surface biomarker for B cells. It is expressed 
from pre-B cells until the terminal differentiation to 
plasma cells[8]. 
 In previous studies reveal that: CD14+HLA-DRlow/− 
MDSCs was correlated with CLL tumor  and a poor 
prognosis for CLL patients, and CD14+HLA-DRlow/− 
MDSCs were significantly correlated with the presence of 
CD4+ T and CD5+CD19+ cells , which could significantly 
inhibit the CD4+ T-cell immune response. They also study 
the relationship between the pretreatment CD14,HLA-DR 
cells and CD19  B cells (predominantly CLL cell ) counts ; 
for these comparisons we converted the percentage of 
CD14 HLA-DR or monocyte into cell count there was 
positive correlation between B cell and both monocyte 
count and increase number of CD4 HLADR [9.]  
 Also in other study reveal the absolute monocyte 
count (AMC) reflects the monocyte-derived cells in the 
microenvironment, and elevates in AMC is associated 
with increased CLL cell survival in vivo AMC at diagnosis of 
CLL is correlated with clinical outcomes as time to first 
therapy and overall survival also in diagnosis and 
prognosis [10]    and also An increase CD19+ lymphocyte 
count at diagnosis is marker of increasing risk of poor   
prognosis[11]. 
 In present study measure concentration of HLA -DR 
expression and if correlation between prognosis of CLL or 
not. We used CD19 for exclude B lymphocyte and 
detected concentration of HLA-DR on  monocyte. 
 
Material and methods 
 
Patient   Population 
 

After obtain informed consent, EDTA peripheral blood 
sample was collected from 35 patients  27 male 8 female (  
age range 42-90 years) previous diagnosed with CLL and 
35 control samples collected from healthy individuals at 
flow cytometry center in Khartoum . 
 Case control study performed in flow cytometry 
center in Khartoum state in the period from 20 February 
2016 to 30 may 2016 , and data obtained from patients 
by using standard   questionnaire with ethical approval 
with ministry of health . 
 The diagnosis of CLL was confirmed in each patient by 
flowcytometry (EPICS XL Beckman Coulter flow 
cytometer, Miami ,FL,USA)  using  fluorescent dye labeled 
monoclonal antibody for CD5, CD10 ,CD19, CD20 ,CD22, 
CD23 , FMC7 and diagnostic score was determined , ZAP-
70 and CD38 used as prognostic markers. 
 Clinical characteristics of patients including age, sex, 
and complete hemogram were performed including   

hemoglobin, red blood cell count, platelet count, total 
white blood cell count with differential lymphocyte 
percentage. 
 
Methods 
 
Absolute count of HLA-DR were performed by 
flowcytometery according to the standard protocol from 
Beckman Coulter using flow cytometer EPICS XL by using 
monoclonal antibody labeled with fluorescent dyes : anti-
HLA-DR fluorescein isothiocyanate  (FITC), anti-CD19- 
phycoerythrin (PE) and using anti CD45- phycoerythrin – 
tandom dye (PEcy5) . CD45 is used for gating of leukocyte 
in patient population show figure (3,A) and control 
populations show in figure (3,B). and with CD19 to 
exclude B lymphocyte in control population show in figure 
(4,B) and patient population show in figure( 5,B) which 
express HLA-DR in  monocyte in control population show 
in figure(4,A) and patient population show in figure(5,A), 
The number of the HLA-DR cells was counted. 
 
Statistical analysis  
 
All data of study population and each parameter were 
analyzed by using parametric (frequencies, mean+/-SD, 
independent t-test and one way ANOVA and post hoc 
analysis were used to assess differences between and 
within the stages and treatment option risk  by using 
Statistical Package for Social Science SPSS (v.20) statistical 
computer software program. Comparative analysis of 
means was performed with significant levels were set at 
(P. value < 0.05), and the results presented in form of Bars 
and tables.  
 
Results 
 
All 35 CLL patients in the study were classified by Rai 
stages (Table 2). The largest numbers of patients were in 
Rai stage IV (n = 10) and Rai stage 0 (n = 7). 
 The mean of HLA-DR of 35 patients (27 male/ 8 
female) with CLL was 79.1 ± 6.8 which was the mean of 35 
normal volunteers tested at the same period of time (p < 
0.00). The expression of HLA-DR cells, according to the 
different stages of the disease are shown in figure (1, 2). 
Analysis of the data revealed that the decrease of HLA-DR 
ratio observed in stage 0to IV was statistically significant 
(P. value < 0.00).( Table 3). But when compare with 
normal control insignificant, when compared with stage 
(P. value > 0.48) (Figure 2) 
 

Table 1: Patients characteristics 
 

Haematological parameter Mean Std. Deviation 

Age average 64.20 11.704 

TWBCs (×10
9
/L) 106.31 100.056 

Lymphocyte(×10
9
/L) 81.789 9.1884 

RBCs (×10
6
/L) 3.77 1.190 

Haemoglobin (g/dL) 11.429 2.7684 

Platelet(×10
3
/L) 156.43 88.718 
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Table 2: Rai Classification 
 

Rai Class Frequency Percent % 

Stage 0 
Stage I 
Stage II 
Stage III 
Stage IV 

Total 

7 20.0 

6 17.2 

6 17.2 

6 17.2 

10 28.4 

35 100.0 

 
Table 3: HLADR expression among study group 

 

 Sample Mean 
Std. 

Deviation 
Std. Error 

Mean 

HLADR 
Case 38.1857 8.26595 0.000 

Control 79.1486 6.80041 0.000 

 

 
 

Figure1: Expression of HLA-DR among patient with 
different stages of Ria staging system of CLL  P. value < 

0.00 is significant between groups 
 

 
 

Figure2: Expression of HLA-DR among patient with 
different stages of CLL P. value < 0.48 is insignificant 

between group 

 
 

Figure 3: Gating leukocyte by SS and CD54 

 

 
 

Figure 4: Expression of HLA-DR with CD45 and CD19 in 
control population 

 

 
 

Figure 5: Expression of HLA-DR with CD45 and CD19 in 
patients population 

 
Discussion 
 
In our study show that the expression of HLA-DR in 
patients with CLL was decreased significantly with late 
stages of disease. We correlate the HLA-DR expression 
with Rai classification and show that the expression was 
decreased significantly in stage III and IV. 
In comparison with previous studies the results of current 
study agree with the previous report. 
 In conclusion in our knowledge the Population of 
immunosupression monocyte characterized by CD14

-

/HLA-DR 
low

 phenotype which was significantly elevated in 
CLL patient and were Predict survival in CLL patients. 
 

Conclusion  
 

The present study demonstrated that the HLA-DR 
expression correlate with stage III and IV Rai classification 
and that indicate this parameter may play role in 
prognosis of disease. 



Alaaeddin M. Elzubeir et al           Prognostic Significance of HLA-DR Expression in Sudanese Patients with Chronic Lymphocytic Leukemia                                                                                                                                                                                 

 

649 | Int. J. of Multidisciplinary and Current research, Vol.4 (July/Aug 2016) 

 

Acknowledgements 
 
We wish to thank Dr. Osama Ali and all members of flow 
cytometer center also great thanks to Dr. Alaaeddin 
Musaad, for his help in the statistical analysis of the data. 
  
References 
 
[1]. Rossi D, Gaidano G, The clinical implications of gene 

mutations in chronic lymphocytic leukaemia. Br J Cancer. 
2016 Apr 12;114(8):849-54.2016.78. Epub 2016 Mar 31. 

[2]. Scrivener S, Goddard RV , Kaminski ER.Prentice AG, 
Abnormal T cell function in B cell chronic lymphocytic 
leukemia .Leuk lymphoma . 2003;44:383—389.  

[3]. Merli F, Mammi C, Ilariucci F. Integrating oncogeriatric 
tools into the management of chronic lymphocytic 
leukemia: current state of the art and challenges for the 
future. Curr Oncol Rep. 2015 Jul;17(7):31. 

[4]. Chen C, Puvvada S, Prognostic Factors for Chronic 
Lymphocytic Leukemia, Curr Hematol Malig Rep. 2016 
Feb;11(1):37-42. 

[5]. Parikh SA, Shanafelt TD. Prognostic factors and risk 
stratification in chronic lymphocytic leukemia. InSeminars 
in oncology 2016 Apr 30 (Vol. 43, No. 2, pp. 233-240). WB 
Saunders. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[6]. American canscer society.canser Facts and figures 
2016.Atlanta, Ga:American cancer society;2016.  

[7]. Galbraith  w,wagner mc,chaoj, Abaza M,ErnstLA,Nederlof 
MA,etal.(1991)(imging cytometry by multyparameter 
fluorescence) cytometry 12(7):579-
969.doi:10.1002/cyto.990120702.PMID 1782829 

[8]. Kemeng Wang†, Guoqing Wei† and Delong Liu. CD19: a 
biomarker for B cell development, lymphoma diagnosis and 
therapy. Experimental Hematology & 
Oncology20121:36. Wang et al.; licensee BioMed Central 
Ltd. 2012 

[9]. Liu J, Zhou Y, Huang Q, Qiu L. CD14+ HLA-
DRlow/-expression: A novel prognostic factor in chronic 
lymphocytic leukemia. Oncology letters. 2015 Mar 
1;9(3):1167-72. 

[10]. Friedman DR, Sibley AB, Owzar K, Chaffee KG, Slager S, Kay 
NE, Hanson CA, Ding W, Shanafelt TD, Weinberg JB, Wilcox 
RA. Relationship of blood monocytes with chronic 
lymphocytic leukemia aggressiveness and outcomes: a 
multi‐institutional study. American journal of hematology. 
2016 Apr 1. 

[11]. Cailliod R, Quantin C, Carli PM, Jooste V, Le Teuff G, 
Binquet C, Maynadie M. A population-based assessment of 
the prognostic value of the CD19 positive lymphocyte 
count in B-cell chronic lymphocytic leukemia using Cox and 
Markov models. European journal of epidemiology. 2005 
Dec 1;20(12):993-1001. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Rossi%20D%5BAuthor%5D&cauthor=true&cauthor_uid=27031852
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gaidano%20G%5BAuthor%5D&cauthor=true&cauthor_uid=27031852
http://www.ncbi.nlm.nih.gov/pubmed/27031852
http://www.ncbi.nlm.nih.gov/pubmed/?term=Merli%20F%5BAuthor%5D&cauthor=true&cauthor_uid=25986721
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mammi%20C%5BAuthor%5D&cauthor=true&cauthor_uid=25986721
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ilariucci%20F%5BAuthor%5D&cauthor=true&cauthor_uid=25986721
http://www.ncbi.nlm.nih.gov/pubmed/25986721
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20C%5BAuthor%5D&cauthor=true&cauthor_uid=26748932
http://www.ncbi.nlm.nih.gov/pubmed/?term=Puvvada%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26748932
http://www.ncbi.nlm.nih.gov/pubmed/26748932

