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Abstract

Background: Chronic Lymphocytic Leukemia (CLL) is a heterogeneous disorder with respect to its clinical course.
Accurate identification of prognostic factors is becoming increasingly important in order to determine those patients
requiring aggressive treatments. The Rai clinical staging systems is used to define disease extent and predict survival.
Aim: to evaluate prognostic significance of CD4, CD8 and CD4/CDS8 ratio in Sudanese patients with CLL.

Method: We determined immune function parameter in 35 newly diagnosed patients with chronic lymphocytic leukemia
(CLL) using flow cytometry and correlated these findings with the clinical data and the subsequent course of the disease.
Results: The mean of (CD4/CD8) ratio of 35 patients were (27 males/ 8 females) with the CLL was (0.79+40.08)
compared with the mean of 35 normal volunteer (1.96#0.5) (P.value 0.000), they were tested at the same period of
time. The decrease of CD4/CDS8 ratio observed in stage 0 to IV was statistically significant (P. value < 0.000). In clinical
stage Ill and IV patients presenting with the advanced disease, those who subsequently had more severe course, were
found to have at presentation significantly lower CD4/CD8 ratio.

Conclusion: CD4/CDS8 ratio was decreased in advanced form of chronic lymphocytic leukemia and this simple parameter
of immune function seem to be have a huge prognostic value for patients with CLL.
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Introduction assessment in CLL. However, given that these systems
cannot identify stable or progressive forms of the disease

Chronic lymphocytic leukemia (CLL) is the most common  [5].

adult leukemia in the Western world [1]. Is a lympho-

proliferative disease characterized by clonal expansion of

B- cells that accumulate in bone marrow and peripheral

lymphoid tissues [2].

Patients with CLL suffer from recurrent infections and  Rai stage I: Lymphocytosis plus enlarged lymph nodes.
have an increased incidence of autoimmune diseases, The spleen and liver are not enlarged and the red blood
suggesting T-cell dysfunction [1]. The clinical course of cell and platelet counts are near normal.
early stage CLL is highly variable, with some patients living
for decades without requiring treatment whilst others  Rai stage Il: Lymphocytosis plus an enlarged spleen (and
experience a rapidly progressive illness leading to possibly an enlarged liver), with or without enlarged
premature death [3]. lymph nodes. The red blood cell and platelet counts are

The expression of CD5, CD19, and CD23 and the near normal.
absence of FMC7 and CD22 surface markers are routinely
used as diagnostic criteria in patients with CLL. However,
these markers do not help in determining the
aggressiveness of the disease or in predicting the
outcome [4].

The staging systems developed by Rai et al. and Binet
et al. are the gold standard methods of prognosis

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

Rai stage lll: 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].
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Doctors separate the Rai stages into low-, intermediate,
and high-risk groups when determining treatment

options.
Stage 0 is considered low risk. Stages | and Il are
considered intermediate risk. Stages Ill and IV are

considered high risk [6].

Several biological parameters have been identified as
potential prognostic markers of CLL disease, including
rapid lymphocyte doubling time, the bone marrow
infiltration pattern, cytogenetic data from FISH studies,
serum beta-2-microglobulin and thymidine kinase levels,
soluble CD23, and IgVh gene mutational status .The
immunophenotypic features of the leukemic cells, such as
the percentage of cells that express CD38 and ZAP-70s
[71.

However, current prognostic factors focus only on the
characteristics of malignant B cell clone and do not
examine the immune response of the patients [8].

Interactions between the leukemic cells and the
native immune system could be a potentially important
influence on disease progression. [3]

CLL immune deficiency caused by the both the tumor
lesions of lymphoid tissue and the influence of
chemotherapy on hematopoiesis, results in the inhibition
of the cellular and humoral responses [9].

T cells are key components of the adaptive immune
system. Mature T cells are generally considered to
express either the CD4 or CD8 co receptor [10]. CD4 and
CD8 are a membrane glycoproteins and membrane of
immunoglobulin super gene family [11].

T cells from CLL patients respond poorly to mitogens
and display defective helper activity, whereas suppressor
activities May be either, increased Normal or decreased.
Moreover , the total T-cell number is increased, CD4
to CDS8 ratio is decreased , and activation markers, such
as HLA-DR, CD25, are highly expressed so that this T-cell
deregulations plays a role in the hypogammaglobinemia
and increased incidence of autoimmunity in CLL[2].

Previous studies have shown that CLL patients have
usually increase in CD4 and CD8 cells in early stage of
disease and the CD4/CD8 ratio was decrease in advanced
form of disease [7][12][13].

In current study, we hypothesized that the presence
of incompetent immune system would translate into a
poor prognosis and short survival time of patients with
CLL and we will show if the numbers of CD4, CD8 T cells
and CD4/CD8 ratio at Diagnosis will predict the clinical
course of CLL or not.

Materials and Methods
Patient population

After obtain informed consent, EDTA peripheral blood
samples were collected from 35 patients 27 male 8
female( age range 42-90 years) previous diagnosed with
CLL and the Rai classification for the estimation of clinical
stages was used. 35control samples were collected from
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apparently healthy individuals at flow cytometer center in
Khartoum, Sudan.

Case control study performed in flow cytometer
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 from
ministry of health ) .

The diagnosis of CLL was confirmed in each patient by

flow cytometry (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.( As noticed in Table 3)

Methods

Absolute count of CD3 ,CD4 and CD8 were performed by
flow cytometry according to the standard protocol from
Beckman Coulter using flow cytometer EPICS XL by using
monoclonal antibody labeled with fluorescent dyes : anti-
CD3- energy coupled dye (ECD) , anti-CD4-fluorescein
isothiocyanate (FITC), anti-CD8- phycoerythrin (PE) and
using antiCD45-phycoerythrin— tandom dye (PEcy5) .CD45
is used for gating of lymphocyte populations, and with
CD3 to exclude monocyte which express CD4 as T helper
cells.

The number of the CD3, CD4 and CDS8 cells was
counted and CD4 / CD8 ratio was measured (show figure
4).

Statistical analysis

All data of study population and each parameter were
analyzed by using parametric (frequencies, meanzSD,
independent t-test, chi square 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 35CLL patients in the study were classified by Rai
stages (Table 1). The largest numbers of patients were in
Rai stage IV (n = 10) and Rai stage O(n = 7).The mean
helper to suppressor ratio (CD4/CD8) of 35 patients(27
male/ 8 female) with CLL was 0.79+0.08 which was the
mean of 35 normal volunteers tested at the same period
of time was 1.96 * 0.54 (p < 0.00) (Table 2). The absolute
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Risk of
treatment
option

numbers of CD4 + and CD8+ cells, as well as the CD4/CD8
ratio according to the different stages of the disease are
shown in (figure 1, 2, and3). Analysis of the data revealed
that the decrease of CD4/CDS8 ratio observed in stage Oto
IV was statistically significant (P .value< 0.00) (Table 2).

But when compare with normal control insignificant,
when compared with stage (P. value> 0.9, 0.85
respectively) (Figurel, 2)

The low CD4/CD8 ratio found in advanced stages is
due to a decrease of the absolute number of CD4 + cells
(Figure 1, 3)
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Table 3: Patient characteristics different stages of Rai staging system of CLL. P.value
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CD3-Cy0

Figure 4: Expression of CD 45 for gating of leukocyte
populations, CD3 to exclude monocyte that express CD4,
and expression of CD4 and CD8

Discussion

The progression of CLL is associated with quantitative and
qualitative changes in the host’s immune system. These
defects, which include alteration in T-cells, impair the
cellular immune response of patients with CLL [14-17]. In
this study, we analyzed whether the number of CD4, CD8
T cells and CD4/CD8 ratio at diagnosis correlated with the
survival of patients with CLL.

Our study has shown that the absolute number of CD4
correlate with Rai staging show insignificant results
between stages in compare with normal controls ( figure
1), but in compare with the absolute number of CD8 cells

( figure 2), the absolute number of CD4 cells was
decreased.
The correlation of CD4/CD8 ratio with Rai

classification in different prognostic groups ( good ,
intermediate poor and sever poor ) show CD4/C8 ratio
was significantly dOecreased in patients with CLL in stage
IIl and IV(figure 3) and that indicate the ratio of CD4/CD8
was decreased in advance form of disease and this agree
with previous study [13].

The low CD4/CDS8 ratio found in advanced stages is
due to a decrease of the absolute number of CD4 + cells.

The finding of the present study which is probably of
clinical relevance is the fact that immune function
parameter at diagnosis seem to have predictive value in
patient with CLL in clinical stage Ill and IV.

Conclusion

CD4/CD8 ratio was decreased in advanced form of
chronic lymphocytic leukemia and This simple parameter
of immune function seem to have a huge prognostic value
for patients with CLL and predict the clinical course of the

disease.
Acknowledgement
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.

Prognostic significance of immune function parameters (CD4, CD8 and CD4/CD8 ratio) in Sudanese patients..

References

[1].

[2].

[3].

[4].

[5].

[el.

[7].

[8].

[10].

[11].

[12].

[13].

[14].

[15].

[16].

[17].

[18].

Wendelina J. M. Mackus, Florine N. J. Frakking, Annette Grummels,
Laila E. Gamadia, Godelieve J. de Bree, Do” rte Hamann, Rene” A.
W. van Lier, and Marinus H. J. van Oers . Expansion of CMV-specific
CD8_CD45RA_CD27_T cells in B-cell chronic lymphocytic leukemia
. blood-2003-01-0182 .

Umberto Dianzani, Paola Ornede, Filippo Marmont, Daniela
DiFranco, Antonella Fusaro, Manuela Bragardo, Valter Redoglia,
Fulvia Giaretta, Lorenza Mairone, Mario Boccadoro, Luigi
Resegotti, and Alessandro Pileri . Expansion of T Cells Expressing
Low CD4 or CD8 Levels in B-Cell Chronic Lymphocytic Leukemia:
Correlation With Disease Status and Neoplastic Phenotype . Blood,
Vol 83, No 8 (April 15), 1994: pp 2198-2205.

Shanique Palmer,Curtis A. Hanson,Clive S. Zent,Luis F. Porrata
Betsy La Plant ,Susan M. Geyer,Svetomir N.Markovic,Timothy G.
Call,DeborahA. Bowen,Diane F. Jelinek,Neil E.Kayand Tait D.
Shanafelt .Prognostic importance of T and NK-cells in a consecutive
series of newly diagnosed patients with chronic lymphocytic
leukaemia. British Journal of Haematology. 2008,141, 607-614.
Sherif Ibrahim, Michael Keating, Kim-Anh Do, Susan O’Brien, Yang
0. Huh, Iman Jilani, Susan Lerner, Hagop M. Kantarjian, and Maher
Albitar. CD38 expression as an important prognostic factor in B-cell
chronic lymphocytic leukemia. Blood, 1 July 2001 volume 98,
Number 1.

Luz Mun“oz, Adriana Lasa, Maria T. Carricondo, Carmen
Herna’'ndez,Josep Ubedaand Josep F. Nomdede’u.Comparative
Analysis of ZAP-70 Expression and Ig VH Mutational Status in B-Cell
ChronicLymphocytic ~ Leukemia.  Cytometry Part B (Clinical
Cytometry). 2007 ; 72B:96-102 .

American Cancer Society. Cancer Facts and Figures 2016. Atlanta,
Ga: American Cancer Society; 2016.

Jorge Monserrat, Miguel Angel Sanchez,Raquel de Paz, David Diaz,
Sonia Mur, Eduardo Reyes, Alfredo Prieto,Antonio de la Hera,
Carlos Martinez-A, and Melchor _A Ivarez-Mon . Distinctive
Patterns of Na€ive/Memory Subset Distribution and Cytokine
Expression in CD4 T Lymphocytes in ZAP-70 B-Chronic Lymphocytic
Patients . Cytometry Part B (Clinical Cytometry) 2014 ; 86B:32-43 .
.Ana P. Gonzalez Rodriguez , Juan Contesti , Leticia Huergo Zapico ,
Alejandro Lopez -Soto, Azahara Fernandez-Guizan,Andrea Acebes-
Huerta, Ana J. Gonzalez -Huetra, Esther Gonzalez,Carmen
Fernandez-Alvarez, and Segundo Gonzalez . Prognostic significance
of CD8 and CD4 T cells in chronic lymphocytic Leukemia. Leukemia
& Lymphoma, informa healthcare . October 2010; 51(10): 1829—-
1836.

.Rivkina, I. Holodnuka Kholodnyuk, M. Murovska, M. Soloveichika,
S. Lejniece . .peripheral blood lymphocyte phenotype of ZAP-70+
and ZAP-70- patients with B-cell chronic lymphocytic leukaemia.
Experimental Oncology . 2015 ; 37, 73-76 .

9.Nana H. Overgaard, Ji-Won Jung,Raymond J. Steptoe,and James
W. Wells , CD4+/CD8+ double-positive T cells: more than just a

developmental stage Volume 97, January 2015 Journal of
Leukocyte Biology.
.Faramarz  Naeim, P.Nagesh Rao, Wayne  W.Grody.

Haematopathology, Morphology, Immunophenotype, Cytogenetics
and Molecular Approaches.First Eddition. 2008.

Mellstedt H ,Choudhury A .Tand B cells in B- chronic lymphocytic
leukaemia : Faust , Mephistopheles and the pact with the Devil .
cancer Immunol Immunother . 2006 Feb ; 55(2):210-20.
.Apostolopoulos A, Symeonidis A, Zoumbos N. Prognostic
significance of immune function parameters in patients with
chronic lymphocytileukaemia. Eur J Haematol 1990: 44: 39-44.
Herrmann F, Sieber G, Chen Z, Enders B, Komischke B,Ru"hl H.
Further evidence for T cell abnormalities in chronic lymphocytic
leukemia of the B cell type. Clin Exp Immunol 1983;53:109-114.
Kay NE, Zarling JM. Impaired natural killer activity in patients with
chronic lymphocytic leukemia is associated with a deficiency of
azurophilic cytoplasmic granules in putative NK cells. Blood
1984;63:305-309.

Kay NE, Zarling JA. Restoration of impaired natural killer cell
activity of B-chronic

lymphocytic leukemia patients by recombinant interleukin-2. Am J
Hematol 1987;24:161-167.

Bartik MM, Welker D, Kay NE. Impairments in immune cell
function in B cell chronic lymphocytic leukemia. Semin Oncol
1998;25:27-33.

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



