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Abstract
Objective: This study aimed at exploring the association of TP53 72Arg/Pro polymorphism and Risk of Chronic
Lymphocytic Leukemia and to assess the correlation between TP53 72Arg/Pro polymorphism and clinical parameter,
hematological profile and some biological prognostic markers among Sudanese patients with chronic lymphocytic
leukemia. Methods: A case-control study was conducted in Khartoum state, Sudan, during the period from April 2017 to
April 2018, involved 110 B-CLL patients and 80 healthy volunteers as a control group. Physical examination, Complete
Blood Count and Immunophenotype were performed in all patients to confirm the diagnosis. Clinical staging such as
Rai and Binet were studied. CD38 and ZAP70 were performed by Flow Cytometry. Blood samples were collected from
all participants; DNA was extracted by using ANALYTIKJENA Blood DNA Extraction Kit (Germany) and analyzed
TP53 codon 72Arg/Pro Polymorphism by using AS-PCR. The statistical analysis was performed using SPSS version
23.0 software (Chicago, IL, USA). Results: the Arg/Pro was the most frequent genotype in B-CLL patients(50%),
followed by Arg/Arg (25.5%) and Pro/Pro (24.5%), whereas in healthy control group Arg/Pro was the most frequent
(47.5%), followed by Arg/Arg (45%) and Pro/Pro (7.5%). Our data indicate a higher frequency of homozygous Pro/
Pro in the B-CLL patients as compared to controls with an OR of 4.01 for the Pro/Pro genotype and lower frequency
of Arg/Arg genotype in CLL patients as compared to controls with an OR of .42 for the Arg/Arg genotype. Also, the
Pro allele showed higher risk than Arg allele (P value=0.000, OR 2.23, 95% CI=1.45-3.41). No significant association
between gender, clinical staging systems (Rai, Binet), biological prognostic markers (CD38 expression or ZAP70
expression), and TP53 codon 72Arg/Pro polymorphisms, except Arg/Arg genotype tended to be associated with younger
age (P =0.04). Conclusion: Our data suggested that Pro/Pro genotype contribute to increased susceptibility to B-Chronic
Lymphocytic Leukemia risk in our population tenfold higher than those had Arg/Arg genotype.
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Introduction
B cell chronic lymphocytic leukemia (CLL) is the most
common type of leukemia in adults in Western countries,
and mainly affects elderly individuals (Chiorazzi et al.,
2005). It is a malignancy of mature clonal B lymphocytes
that accumulate in the blood, bone marrow and other
lymphoid tissues, and the presence of ≥ 5,000 clonal B
lymphocytes per microliter of peripheral blood persisting
for more than 3 months considered positive (Hallek et al.,
2008; Hallek, 2017). TP53 play a critical role in regulating

tumor growth and survival in CLL demonstrated by the
fact that mutational inactivation of this tumor suppressor
is associated with aggressive disease and poor prognosis
(Dohner et al., 1995; Cordone et al., 1998). TP53 plays
a pivotal role in response to genotoxic insults from
endogenous or environmental agents by orchestrating a
diversity of pathways from activation of cell signaling
transduction, transcriptional responses, DNA repair to
regulation of cell cycle progression and apoptosis (Hainaut
and Wiman, 2009).
The TP53 is encoded by the TP53 gene, which
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located on chromosome 17q13 (Isobe et al., 1986).
Several polymorphisms (over 200 single nucleotide
polymorphisms SNPs) have been identified within TP53
gene, both in non-coding and coding regions (Olivier et al.,
2002). One of most common SNPs of the TP53 gene is 72
Arg/Pro (rs1042522). The TP53 codon 72 polymorphism
is located in exon 4 with CGC to CCC transition, leading
to an Arginine-to-Proline amino acid substitution in
amino acid position 72 (Whibley et al., 2009). These SNP
appear to be different both biochemically and biologically
(Thomas et al., 1999; Dumont et al., 2003; Pim and
Banks, 2004).The laboratory studies demonstrated
that Arg variant is more potent in apoptosis induction
whereas the Pro variant is better in inducing cell cycle
arrest and DNA damage repair (Dumont et al., 2003; Pim
and Banks, 2004; Siddique and Sabapathy, 2006). The
polymorphism is balanced, varies with latitude and race,
and is maintained at different allelic frequencies across
the population (Själander et al., 1995). Kochethu et al.,
2006 (Kochethu et al., 2006) found no significant effect
of this polymorphism on CLL biology, except for a weak
association between Arg/Arg homozygosity and CD38
negativity (P=0.049), while, (Sturm et al., 2005) found
no association with Binet stage, IgHV status, and TP53
mutational status, OS or in vitro drug sensitivity. Recent
study shown that the Proline allele in the homozygous state
was associated with a shorter time to the first treatment
among the group of patients with mutated IGHV locus
(Majid et al., 2011).
To the best of our knowledge this is the first study
with large sample size conducted in Sudan to investigate
the association between the TP53 Arg/Pro polymorphism
and CLL and correlate with clinical and Hematological
parameters. This present study was conducted to examine
the association between the P53 Arg72Pro polymorphism
and Risk of Chronic Lymphocytic Leukemia and to
assess correlation between P53 Arg72Pro polymorphism
and clinical parameter, hematological profile and some
biological prognostic markers among Sudanese patients
with chronic lymphocytic leukemia.

Material and Methods
Study Population
This study is a case-control study, conducted in
Khartoum state, Sudan, in the period from April 2017
to April 2018, a total of 110 patients with Chronic
Lymphocytic Leukemia and 80 apparently healthy
volunteers as a control group were recruited to participate
in this study. Patients were obtained at Flow Cytometry
Laboratory for Leukemia & Lymphoma Diagnosis,
Khartoum; they were referred for Immunophenotype
diagnosis.
All patients were diagnosed based on clinical history,
physical examination and complete blood count. The
peripheral blood is important to show morphological
abnormalities and immunophenotypic criteria. However,
B lymphocyte ≥5,000×109 /l, considered as a positive in
our diagnosis according to International Workshop on
Chronic Lymphocytic Leukemia (Hallek et al., 2008).
The stage of the Chronic Lymphocytic Leukemia was
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assessed by Rai et al., (1975) and Binet et al., (1981)
classification. All patients were newly diagnosed without
any previous treatment, whereas patients with other
lymphoid neoplasms (both B and T-cell Lineage) were
excluded.
Determination of Blood Count, Immunophenotyping and
(CD38 and ZAP-70 expression).
Two ml of peripheral blood (PB) were withdrawn
from each patient; these samples were collected in EDTA
tubes and preserved at room temperature (22-24oC) then
processed within 6-24h from the collection. Complete
blood count was analyzed by using automated hematology
analyzer (Sysmmex XE-2100TM, Kobe Japan). All results
such total WBC, Absolute lymphocyte count, Hemoglobin
level, RBC and platelets were recorded. And a blood
smear stained by May Grunwald Giemsa was obtained
for all patients
The diagnosis of CLL was confirmed in each patient
by Flowcytometry (EPICS XL Beckman Coulter Flow
Cytometry, Miami, FL, USA), standard protocol of
Beckman Coulter was used in fluorescent dye-labelled
monoclonal antibody for CD45, CD3 CD5, CD10,
CD19, CD20, CD22, CD23, FMC7, CD79b, kappa and
lambda light chain. A marker was considered positive at
cutoff ≥30%. 30% cutoff was selected as recommended
by British Committee for Standards in Haematology
(BCSH) guideline (Oscier et al., 2012). However, in order
to confirm diagnostic CLL, a scoring system was applied
depending on (Moreau et al., 1997), this scoring system
allocated one point for each following markers expressed
CD5 and CD23 while absence or low expression of SmIg,
CD79b and FMC7. Absolute B lymphocyte count was
obtained by Flowcytometry and ZAP-70 and CD38 were
used as prognostic markers, with a cutoff point of 20%
and 30%, respectively.
DNA extraction
After confirmed immunophenotyping of
patients, genomic DNA was extracted from all blood
samples of patients and control groups by using
ANALYTIKJENA Blood DNA Extraction Kit (Germany)
(REF-845-KS-1020050), according to the manufacturer’s
instructions. The β-globin gene was used to assess
the quality of DNA in all extracted samples, β globinGH20 (5’-GAAGAGCCAAGGACAGGTAC-3’) and β
globin-PC04 (5’-CAACTTCATCCACGTTCACC-3’) as
previously described (Kerr et al., 2000). All specimens for
β-globin gene were Successful amplification with product
size 268bp. To evaluate the DNA quantification after
DNA extraction, we measured DNA by using a NanoDrop
spectrophotometer. Then DNA samples were routinely
stored at -20oC.
Genotyping of TP53 exon 4 codon 72 Arg/Pro (rs1042522)
SNP (rs1042522) TP53 gene was performed
by Allele-Specific Polymerase Chain Reaction
(AS-PCR), the following primers were used, Proline:
Forward (5’-GCCAGAGGCTGCTCCCCC-3’), reverse
(5’-CGTGCAAGTCACAGACTT-3’); Arginine:
Forward (5’-TCCCCCTTGCCGTCCCAA-3’), reverse
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(5’-CTGGTGCAGGGGCCACGC-3’), The PCR
products were 177 bp and 141bp for Proline and Arginine,
respectively, as previously reported (Bereir et al.,
2003). PCR products and 50 bp DNA ladder (iNtRON
BIOTECHNOLOGY, KOREA), were run on 2% agarose
gel containing ethidium bromide and identified under
UV transilluminator using gel documentation system
(SYNGENE, JAPAN).
Statistical analysis
Patient’s data was collected by structural interview
questionnaire and from patient’s medical files and analyzed
using the statistical package for social sciences (SPSS)
version 23.0 software (Chicago, IL, USA). Numerical
data was summarized as mean and stander deviation.
Chi Square test was used for analyzing qualitative data.
Logistic regression was used for calculation of odds ratio
(OR) with confidence interval (CI) for risk estimation. The
Hardy-Weinberg equilibrium was tested by goodness of fit
X2 test to compare the observed genotypic frequencies in
normal individual to the expected genotypic frequencies,
and then calculated from the observed allelic frequencies.
A P-value< 0.05 was considered significance.

Results
In this study, 110 cases of CLL were studied, the
overall mean age was (62.97±12.061) with range (2285y). Seventy-nine (71.8%) were males while 31 (28.2%)
were females; Male to female ratio was (2.6:1). The
patients classified according to Rai staging system, 9.1%
stage 0, 20.9% stage I, 20.9% stage II, 32.7% stage III,
and 16.4% stage IV. While, Binet stage distribution was:
stage A, 30.0%; stage B, 31.8% and stage C, 38.2%. Mean
white blood cell count was 92.86 ±75.43×103 /ul, mean
platelet count was 189.24 ±104.91×106 /ul and Mean
hemoglobin level was 11.2±2.5g/dL. Flow cytometric
analysis revealed CD38 expressed in 37.7% of patients
and ZAP70 expressed in 32.7% of patients.
Associations between TP53 codon 72Arg/Pro genotypes
and alleles and B-CLL risk
One picture of gel electrophoresis explained different
genotypes of TP53 Arg/Pro are shown in Figure 1.
The frequencies of TP53 genotype were determined
by AS-PCR in 110 CLL patients and 80 (age and
sex-matched) healthy volunteers were enrolled as control

Figure 1. It Shows the 2 Sized Amplicons Outcome of
AS-PCR. Well L indicates the ladder of 50bp.Amplicon
141bp indicates the presence of Arg allele, Amplicon of
size 177bp indicates the presence of Pro allele. Wells 1,
2 indicates the homozygous Arg/Arg genotype. Wells: 3,
4 indicates the homozygous Pro/Pro genotype. Wells: 5,
6 indicates the heterozygous Arg/Pro genotype.
group. The Arg/Pro was the most frequent genotype in
patients with CLL (50%), followed by Arg/Arg (25.5%)
and Pro/Pro (24.5%) whereas in healthy control group
Arg/Pro was the most frequent (47.5%), followed by Arg/
Arg (45%) and Pro/Pro (7.5%), (See Figure 2 ). these
frequencies were consistent with the Hardy-Weinberg
equilibrium (HWE). In our patient’s samples, the allelic
frequencies of Arg and Pro were 0.50 while in control
samples were 0.69 and 0.31, respectively, (See Table 1 ).
The Pro/Pro genotype of TP53 SNP showed higher risk
of B-CLL compared with Arg/Arg; which was statistically
significant (P value=0.002, OR 4.01, 95% CI=1.57-10.26).
Not surprising, the risk was lower when adding Arg/Pro +
Pro/Pro in patients compared to Arg/Arg (P value=0.004,
OR 2.4, 95% CI=1.3-4.43 and P value=0.004, OR 0.42,
95% CI=0.23-0.77, respectively), See Table 1 ).
Not only TP53 codon 72 genotypes but also TP53
allele’s frequencies were studied. Arg and Pro allele’s
frequencies of TP53 codon 72 SNP in CLL patients
were 110 (50%). Compared to these alleles in the control
group, 110.4 (69%) and 49.6 (31%), respectively. The
Pro allele showed higher risk compared with Arg allele

Table 1. Frequency of the TP53 Codon 72 Arg/Pro Genotype in Patients with Chronic Lymphocytic Leukemia and
Control Group:
Allele / Genotype

CLL group (N=110) (%)

Control group (N=80) (%)

Odds ratio (95% CI)

P- value

28/110 (25.5%)

36/80 (45%)

0.42 (0.23-0.77)

0.004

Arg/Pro

55/110 (50%)

38/80 (47.5%)

1.11 (0.62-1.97)

0.733

Pro/Pro

27/110 (24.5%)

6/80 (7.5%)

4.01 (1.57-10.26)

0.002

110 (50%)

110.4 (69%)

0.45 (0.29-0.69)

0

Arg/Arg

Arg allele frequency
Pro allele frequency
Arg/Pro+Pro/Pro
Arg/Arg

110 (50%)

49.6 (31%)

2.23 (1.45-3.41)

0

82/110 (74.5)

44/80 (55%)

2.4 (1.3-4.43)

0.004

28/110 (25.5%)

36/80 (45%)

0.42 (0.23-0.77)

0.004

Chi Square test, (n=110), P value significant below 0.05. Arg/Pro
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Table 2. Associations between TP53 Codon 72 Arg/Pro Genotype and CLL Prognostic Markers
Prognostic marker

Genotype

P- value

Arg/Arg

Arg/Pro

Pro/Pro

No. of Cases

28

55

27

HWE

28

55

27

58.82y

63.09y

67.04y

0.040b

Male

18/79 (22.8%)

39/79 (49.4%)

22/79 (27.8%)

0.358c

Female

10/31 (32.3%)

16/31 (51.6%)

5/31 (16.1%)

A

9/33 (27.3%)

18/33 (54.5%)

6/33 (18.2%)

B

11/35 (31.4%)

16/35 (45.7%)

8/35 (22.9%)

C

8/42 (19.0%)

21/42 (50.0%)

13/42 (31.0%)

0

4/10 (40.0%)

4/10 (40.0%)

2/10 (20.0%)

I

8/23 (34.8%)

9/23 (39.1%)

6/23 (26.1%)

II

6/23 (26.1%)

13/23 (56.5%)

4/23 (17.4%)

III

4/36 (11.1%)

24/36 (66.7%)

8/36 (22.2%)

IV

6/18 (33.3%)

5/18 (27.8%)

7/18 (38.9%)

<30%

19/69 (27.5%)

33/69 (47.8%)

17/69 (24.6%)

≥30%

9/41 (22.0%)

22/41 (53.7%)

10/41 (24.4%)

<20%

22/74 (29.7%)

35/74 (47.3%)

17/74 (23.0%)

≥20%

6/36 (16.7%)

20/36 (55.6%)

10/36 (27.8%)

Mean Age

0.001a

Sex

Binet Stage
0.598c

Rai Stage

0.158c

CD38
0.782c

ZAP70
0.336c

, compared to the control group; b, ANOVA test; c, Chi Square test; (n=110), P value significant below 0.05.

a

(P value=0.000, OR 2.23, 95% CI=1.45-3.41 and P
value=0.000, OR 0.45, 95% CI=0.29-0.69, respectively),
(See Table 1 ).
Associations between TP53 codon 72 Arg/Pro and clinical
parameters and biological prognostic markers
TP53 codon 72 genotype differed significantly in
median age of diagnosis between the three groups; 58.8,
63 and 67 years in patients with Arg/Arg, Arg/Pro and
Pro/Pro genotypes, respectively. (P value=0.04; (Data
was shown in Table 2 ).

In the current study, there is no significant association
between gender, clinical staging systems (Rai, Binet),
biological prognostic markers (CD38 expression or
ZAP70 expression), and TP53 codon 72 polymorphisms.
(All P value >0.05; Data was shown in Table 2 ).
Associations between TP53 codon 72 Arg/Pro and
hematological parameters
The results showed that no statistically significant
difference was found in total white blood cell count,
differential white count, Platelet count, red blood

Figure 2. Comparison of Genetic Distribution in Patients with Chronic Lymphocytic Leukemia and Control Group
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Table 3. Associations between TP53 Codon 72 Arg/Pro Genotype and Hematological Parameters
Parameter

Genotype

P. value

Arg/Arg

Arg/Pro

Pro/Pro

No.28

No.55

No.27

Mean

SD

Mean

SD

Mean

SD

85.45

68

98.29

85.17

86.72

63.6

0.7

Absolute- Lymphocyte×10 /ul

78.46

73.53

84.23

74.17

82.07

63.21

0.94

Absolute B Lymphocyte×103/ul

69.93

72.29

74.75

68.32

73.92

60.03

0.95

WBC×103/ul
3

RBC×10 /ul

3.87

0.94

3.66

0.99

3.79

1.04

0.65

Platelets×103/ul

199.57

100.82

184.43

96.75

171.19

76.53

0.53

Hemoglobin (g/dl)

11.67

2.22

11.07

2.63

11.37

2.85

0.6

Granulocytes %

12.36

7.55

13.65

7.67

11.7

7.73

0.51

Monocytes %

2.04

1.42

2.87

1.98

2.81

2.35

0.16

Lymphocyte %

85.61

8.01

83.47

8.9

85.48

9.39

0.46

6

ANOVA test; (n=110). P value significant below 0.05

cell count, hemoglobin level and TP53 codon 72
polymorphisms. (All P value ˃0.05; Data was shown in
(Table 3).

Discussion
CLL heterogeneity may be associated with single
nucleotide polymorphic (SNP) variation. In the recent
years a simple single nucleotide polymorphism arrays
proved to be efficient techniques to detect genetic variation
in malignant cell, including CLL (Maciejewski et al.,
2009). A sequence polymorphism at codon 72 of the
TP53 gene (exon 4) encoding either Arg (CGC) or Pro
has been suggested to drastically alter the biological and
biochemical behavior of TP53 in vitro (Sturm et al., 2005).
The present study revealed that TP53 polymorphism
72 Arg/Pro (rs1042522) plays a significant role in
B-CLL risk in our population. This was demonstrated
by analyzing the SNP by AS-PCR approach individually
and in combination, where the frequency of Pro allele and
the homozygous Pro/Pro genotype were highly increased
in patients with B-CLL and higher risk of developing
B-CLL (Odds Ratio for variant Pro allele and for Pro/Pro
genotypes, 2.23 and 4.01, respectively.
Our data indicate a higher frequency of homozygous
Pro/Pro in the B-CLL patients as compared to controls
with an OR of 4.01 for the Pro/Pro genotype and lower
frequency of Arg/Arg genotype in CLL patients as
compared to controls with an OR of .42 for the Arg/
Arg genotype. In other words, patients with the Pro/Pro
genotype increase susceptibility to B-CLL tenfold higher
than those had Arg/Arg genotype.
Our result shows that the codon 72 Pro/Pro genotype
is more predominance in CLL patients compared to our
control and suggested that this genotype predisposes to
the development of CLL which is contradict with previous
study that found the Arg/Arg genotype most common
genotype in patients with Chronic Lymphocytic Leukemia
and suggested that this genotype predisposes to the
development of CLL (Kochethu et al., 2006). Our result
was consistent with recently study by Dong et al., (2014)
suggested that the Pro allele may predispose individuals

to the development of CLL.
A meta-analysis of thirteen case-control studies
showed that there is no significant association was found
between this polymorphism and leukemia risk (Weng
et al., 2012). Also more recently another meta-analysis
found that there is no statically significant risk of TP53
Arg/Pro polymorphism in leukemia and no significant
association in a subgroup analysis by ethnicity except
Pro/Pro genotype may increase the risk of ALL (Tian et
al., 2016). The relationship between TP53 72 Arg/Pro
polymorphism and risk of leukemia remains controversial.
In our study, we found that there was significantly
difference in allele (P=0.0003) and genotype (P=0.001)
distributions of 72 Arg/Pro (rs1042522) among CLL
patients and controls. In contrast to our study, The
TP53 72 Arg/Pro polymorphism in the current series
of CLL patients displayed similar frequencies to those
in previously examined healthy control from Sudanese
population (Bereir et al., 2003). This may be due to small
size of our control group; difference in ethnic populations
from Sudan indicated significant intra-population
differences in allele frequency and genotype distribution.
Many studies showed that the frequency of TP53 Arg/
Pro polymorphism variants differ among populations from
various region in world. In Northern Europeans the Pro72
haplotype is present in about 10% of the population but in
Nigeria it is found in 63% (Själander et al., 1995) .
Previous report in Sudan conducted by (Mohand
Altayeb Mohamed et al., 2013) found association between
Arg/Pro genotype and the risk of both ALL and CLL,
but their patients sample size was only fifteen patients
with chronic lymphatic leukemia. Our study shows
that the Arg/Pro most common genotype than Arg/Arg
or Pro/Pro in CLL patients but the difference was not
statistically significant, this disagrees with previous report
by Kochethu et al., (2006) and Lahiri et al., (2007), both
studies in UK showed higher frequency of Arg/Arg than
Arg/Pro or Pro/Pro in CLL patients, also other study by
Sturm et al., (2005) in Germany revealed that same result.
In agreement with our findings, Dong et al., (2014) in
China find 47.3 % was heterozygous (Arg/Pro) while
29.6% and 21.3% homozygous (Arg/Arg) and (Pro/Pro),
Asian Pacific Journal of Cancer Prevention, Vol 20
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respectively.
Pro/Pro genotype was more predominant in our
patients than above studies from the UK (Kochethu et
al., 2006; Lahiri et al., 2007) and Germany (Sturm et
al., 2005). These findings were consistent with (Dong
et al., 2014). The reasons for the discrepancies between
different studies are not clear. However, some explanations
can be suggested including that the differences may be
due to variable geographical distribution and also some
interethnic differences may be involved.
Association between TP53 Arg/Pro and clinical,
biological markers in CLL previous reports were
contradictory findings, while a recent study has shown
the Proline allele in the homozygous state was associated
with a shorter time to the first treatment among the
group of patients with mutated IGHV locus (Majid et al.,
2011). Also, Kochethu et al., (2006) found that the only
weak association between Arg/Arg and CD38 negativity
(P=0.049). Dong et al., (2014) found that significant
association between Pro/Pro genotype and TP53 deletion,
mutations. Bilous et al., (2014) suggested that CLL
patients with the Pro/Pro genotype are risk group for the
development of TP53 mutations. On the other side Sturm
et al., (2005), Lahiri et al., (2007) and Dong et al., (2014)
found that there is no significant association between TP53
Arg/Pro polymorphism and other parameters such as age,
sex, Binet stage, CD38 expression, and ZAP70 expression.
In our study found that Arg/Arg genotype tended to
be associated with younger age of B-CLL manifestations
and Pro/Pro with older age (P =0.04). But in contrast with
Sturm et al., (2005), Kochethu et al., (2006) and Lahiri
et al., (2007) who found that there are no significant
differences in TP53 72 Arg/Pro genotype with means Age.
This may be due to a variation in genotype frequencies.
(See Table S2 )
Out of 110 cases, 79 (71.8%) were males and 31
(28.2%) were females (M: F=2.6:1) (P = 0.000). we
found that there is no association between TP53 72 Arg/
Pro polymorphisms and gender (P=0.358). Our result was
consistent with those reported by Sturm et al., (2005),
Kochethu et al., (2006), Lahiri et al., (2007) and Dong
et al., (2014).
Depending on Binet stage system, forty-two (38.2%)
of patients presented in Binet stage C, followed
by thirty-five (31.8%) presented at B stage and the rest
thirty-three (30.0%) at stage A. We found that there is
no significant association between TP53 72 Arg/Pro
polymorphisms and Binet stages of our patients. Our result
was consistent with previous studies done by Sturm et
al., (2005), Kochethu et al., (2006), Lahiri et al., (2007)
and Dong et al., (2014) who used Binet stage system to
classify their CLL patients. On the other hand, depending
on Rai stage system, we found that there was no significant
association between TP53 72 Arg/Pro polymorphisms
and Rai stages. No study found on literature reviewing
discussed the association between TP53 72 Arg/Pro
polymorphism and Rai stages system in CLL patients,
this may be due to using of Binet system in European and
American studies which used Rai system didn’t discuss
such association.
By using 30% cutoff for positivity of CD38 expression,
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41/110 (37.3%) of CLL patients were positive, and
we did not find any association between TP53 72 Arg/
Pro polymorphisms and CD38 expression (P=0.782).
However, our result agree with Sturm et al., (2005), Lahiri
et al., (2007) and Dong et al., (2014), whereas disagree
with a study conducted by Kochethu et al., (2006) found a
weak association between Arg/Arg homozygous and CD38
negativity (P=0.049), (See Table 2 ). Furthermore, there
was no significant difference found in TP53 72 Arg/Pro
genotype distribution in relation to ZAP70 expression. Our
result was consistent with all previous studies (Kochethu
et al., 2006; Lahiri et al., 2007; Dong et al., 2014). There
is no significant association was found, between TP53 72
Arg/Pro genotype and hematological parameters. These
data are consistent with those previously study conducted
in Sudan by (Wafaa Salah Aldeen Khogaly, 2015) and
the only exception was with Haematocrit (See Table 3).
Limitations which are worth to mention are: sampling
method was depended on voluntary participation, patients
were not followed up for progression of B-CLL, survival
rates and response to treatment administered after
diagnosis confirmation and small size our control group
unable to cover the differences ethnicity among Sudanese
population, also not investigate the combined effects of
TP53 mutation and this polymorphism in our population.
In conclusion our results can suggest that Pro/
Pro genotype contribute to increased susceptibility to
B-Chronic Lymphocytic Leukemia risk in our population
tenfold higher than those had Arg/Arg genotype, and Pro/
Pro genotype tend to be associated with older age patients,
while no association was found between TP53 72 Arg/
Pro and gender, clinical presentation, CD38 expression,
ZAP70, and hematological parameters.
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