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Abstract 

Background and Objectives: Analyze the chromosomes of patients with chronic lymphocytic leukemia (CLL) in Kut to identify 

chromosomal abnormalities and study the chromosomal changes in patients. 

Patients and Methods: Clinical notes and cytogenetic analysis were studied for all patients. Cases were collected from oncology 

unit at Al Karama Hospital in Al Kut.  

Results: Chromosomal analysis of all patients showed chromosomal aberrations, It was found that most of the chromosomal 

changes are structural changes. The abnormalities of the patients' chromosomes were divided according to their karyotype into 

3 groups: chromosomal bridge (36.8 ) , complex chromosomes (31.6 ) and normal (31.6 ) . 

 

Conclusion:  Chromosomal abnormalities, especially structural abnormalities are responsible for the occurrence and 

development of chronic lymphocytic leukemia and the high complexity of karyotyping of patients. 

 

Keywords: Chronic lymphocytic leukemia in adult patients and chromosomal structural changes. 

Introduction 

The term "chronic" in chronic lymphocytic leukemia (CLL) usually derives from the fact that the disease 

progresses more slowly than other types of leukemia. The term "lymphocyte" in chronic lymphocytic 

leukemia comes from cells affected by the disease, a group of white blood cells called lymphocytes. 

Lymphocytes are cells that help the body fight infections. In addition it is common in the elderly. There 

are treatment options that can help control the disease (1)  . CLL is a blood and bone marrow 

malignancy, which affects the spongy area inside the bone where blood cells are produced (2). In 

patients with lymphocytic leukemia, proliferating B lymphocytes accumulate abnormally in blood, bone 

marrow, or lymphoid tissue ( 3) . Also it is the disease with the highest global prevalence and it affects 

about 500 people per year worldwide. Beginning in the year 2000 CLL prevalence jumped from 

33/100000 to 52/100000 people in 2015. This  rise was attributed to an increase in CLL patients' survival 
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rates. Men suffer more than women (2: 1). Around the world, the average age at diagnosis is 71 years 

old (4). 

The aims of the study is performing chromosomal analysis of patients with chronic lymphocytic leukemia 

and studying the chromosomal changes of the patients. Structural chromosomal changes are the most 

common in chronic lymphocytic leukemia compared to other leukemia, so they are more dangerous and 

complex even in most of these changes are represented by translocations, deletions, replacements, or 

the presence of more than one chromosomal change for the same cell and this is called the complex 

karyotypes and this is very dangerous and sometimes kills the patient. Immune phenotypic data is 

frequently included to improve diagnostic specificity. Most recent studies indicate a difference in the 

genetic material of chronic lymphocytic leukemia cells, and most of those studies are at the cellular level 

by using cytogenetic techniques to study the chromosomal structure or by using the method of 

fluorescence hybridization (FISH) and most studies indicated chronic lymphocytic leukemia (CLL) 

chromosomal abnormalities are detected in up to 80% of patients. Between them, deletions of 17p, 11q, 

13q, and trisomy 12 have known prognostic value, play an important role in the pathogenesis and 

development of the disease , and also determine patient results and treatment strategies (5).   

 

Patients and Methods 

This study was conducted during a period of one year from March 2020 to March 2021 on patients 

attending Hematology Center at Al-Karama Teaching Hospital in Al-Kut who was diagnosed with chronic 

lymphocytic leukemia. The study included 32 patients, 20 males (62.5%) and 12 females (37.5%). 

Complete clinical data and blood samples were taken from the patients. Cytogenetic analysis of 

peripheral blood samples was performed using traditional cytogenetic methods according (short time 

culture), and the use of culture media (Chromosome medium P) and colchicine solution, reagents, and 

stains (KCL, PBS, fixative solution, trypsin solution) many laboratory equipment and tools. Cellular 

proliferation and chromosomal analyses were performed according to (6,7) with some modifications. 

 

Statistical Analysis  

The tables and data were analyzed by test (Chi square test), average and percentage. Statistical analysis 

was performed using SPSS v.26 (Statistical Package for Social Science, Chicago, IL, USA). 

 

Results 

The results of the group of chronic lymphocytic leukemia patients showed that the minimum age to start 

the research was from the age of 47 years, while the maximum recorded age was 76 years. A total of 32 

CLL cases were recorded. Their mean age was ± SD of (60.81 ± 7.56). This included 12 (37.5%) female 

and 20 (62.5%) male, and the male to female ratio was (2:1.2). As shown in figure (1) and the table (1) in 

this study 32 cases of stage CLL under chemotherapy 3 cases (9.4%) showed no cell or metaphase, 6 

cases (18.7%) clumpy metaphases as in Figure (2a) , 4 cases (12.5%) short chromosomes which It could 

be counted but not analyzed as in Figure (2b) and only 19 cases (59.4%) had good growth and good 

metaphase. 
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Table (1): The number of patients with chronic lymphocytic leukemia and their percentages according 

to their age and gender groups 

 

Age group 

(Year) 

Gender Total 

 Male Female  

N % N % N % 

40 – 49 2 10.0 1 8.3 3 9.4 

50 – 59 7 35.0 3 25.0 10 31.3 

60 – 69 8 40.0 6 50.0 14 43.8 

70 – 79 3 15.0 2 16.7 5 13.6 

Total 20 100 12 100 32 100 

Chi-Square Tests P-value N.S0.930  

 

 
 

Figure (1) Distribution of patients age and gender CLL 

 

in this study 32 cases of stage CLL under chemotherapy 3 cases (9.4%) showed no cell or metaphase, 6 

cases (18.7%) clumpy metaphases as in Figure (2a) , 4 cases (12.5%) short chromosomes which It could 

be counted but not analyzed as in Figure (2b) and only 19 cases (59.4%) had good growth and good 

metaphase. 
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Figure (2) A-clumped metaphase of patient No.(10) B- Metaphase with short chromosomes of patient 

No.(22) 

 

Table (2): Summary of chromosomal abnormalities in chronic lymphocytic leukemia in 19 patients 

No. of 

patient 

Age Gender Chromosomal numerical 

aberration 

duration of 

treatment 

1 55 M 46,XY, normal chromosomes 5 year duration so 

far 

2 59 M chromosomal bridges 1 year duration so 

far 

3 65 M 46,XY,normal chromosomes 10 year duration 

so far 

4 55 M chromosomal bridges 2 year duration so 

far 

5 70 M chromosomal bridges 3 year duration – 

died 

6 53 M 46, XY,del(13q), bridge 

chromosome. 

3 year duration so 

far 

12 66 M chromosomal bridges 2 year duration so 

far 

14 65 F 46,XX,del (13q), translocation, 

fragile Sites 

1 year duration – 

died 

15 67 M 46, XY,del(13q),ring chromosome, 

bridge chromosome. 

7 year duration so 

far 

16 70 M chromosomal bridges 5 year duration so 

far 

17 54 M chromosomal bridges, 8 year duration so 

far 
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18 49 M 46, XY,del(13q), bridge 

chromosome. 

2 year duration so 

far 

19 65 M 46,XY, normal chromosome 9 year duration so 

far 

20 76 F 46,XX,Normal chromosome 5 year duration so 

far 

21 62 M 46,XY,Normal chromosome 7 year duration so 

far 

23 61 F 46,XX, t(21q:1q),acentric ,bridge 

chromosome 

without treatment 

25 55 F 46,XX, dicentric chromosomes 2 year duration so 

far 

26 71 F chromosomal bridges 3 year duration 

28 52 F 46,XX,normal chromosomes 20 year duration 

so far 

 

 

Discussion 

The group of chronic lymphocytic leukemia patients showed that the minimum age to start the research 

was from the age of 47 years, while the maximum recorded age was 76 years. A total of 32 CLL cases 

were recorded. 

Cases diagnosed with chronic lymphocytic leukemia in a range: 40-84 years, median 64 years. Another 

study found that the median” age at diagnosis is around 70, which is uncommon (8) . But in” a local 

study in Baghdad of a total 30 registered CLL cases were found. Their age range (30-67) years in  median 

(56.17 ± 8.45) is 57 years. They included 21 (70%) men and 9 (30%) women (9). In another study, the 

total number of CLL patients registered consisted of 40 males (72.27%) and 15 females (27.27%), with a 

higher male-to-female ratio (ratio of 2.6:1) (10,11) also reported that the highest ratio of males and 

females (2.1:1) also occurred most frequently in middle age. In addition, (12) report that the incidence 

of CLL increases with age, with a mean age at onset (65-70) years. They also reported a 2:1 male: female 

ratio. Another study reported that CLL is a male-dominated disease, but the reason for this difference is 

unknown (13). 

The incidence of leukemia in men compared to women may be due to differences in the nature of the 

effects of work on genetic differences related to hormonal effects and gender (14). In the current study, 

consistent with local studies, the average age at diagnosis of CLL patients in Erbil, Iraq was similar to the 

age reported in neighboring countries such as Iran and Turkey (65 vs. 60.73, respectively). The median 

age at diagnosis in Western countries is much higher, ranging from 67 to 72 years (15). 

 However, this increase is not as significant as the disease (P> 0.05), but it is not well known by gender. It 

has been reported that the incidence of CLL is highest in the age group of 60 to 69 years. This 

discrepancy may be due to the possibility of taking samples from the medical center at the same time. 

In other studies, approximately 10% of patients with CLL report a family history of CLL or related 

lymphoproliferative disorders, and genetic predisposition is the best-understood risk factor for CLL 
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(16,17). Researchers have found that the increased risk of chronic lymphocytic leukemia (CLL) depends 

on the age of the affected relatives and the number of first-degree relatives. For non-Hodgkin's 

lymphoma, HL and CLL, individuals with siblings of the disease were at higher risk (18). 

Cancer is a disease with multiple causes. In other words, it is not necessarily hereditary but it is one of 

the causes (19,20). 

According to the above table (2), 19 patients with chronic lymphocytic leukemia were studied. It was 

found that most of the chromosomal changes are structural changes. The abnormalities of the patients' 

chromosomes were divided according to their karyotype into 3 groups: 

Chromosomal bridge, complex or cyclic chromosomes and phenotype. The normal chromosomes are as 

shown in Table (3). 

 

Table (3) Summary of Cytogenetic analysis of patients’ groups of CLL 

 

Groups Number of 

patients 

Frequency% Sex M/F Median age 

(year) 

Chromosomal 

bridges 

7 36.8 1:6 66 

Complex 

chromosomes 

6 31.6 3:3 58 

Normal(46) 6 31.6 4:2 63.5 

 

 

Through the chromosomal structural aberration were found in most of the samples of the patients of 

this study, they can be explained according to what was stated in the previous researches or studies. If 

the broken piece is lost, the cellular damage left by the presence of a chromosome with a deletion 

depends on the size of the broken chromosome piece, where the broken is fatal in the case of losing a 

large portion of the chromosome, or cellular damage left by the loss of small parts depending on the 

importance of the missing genes (21,22). There are possibilities for chromosomal damage. The 

chromosomes may be broken and linked to each other, leading to the emergence of overlapping 

chromosomes containing (dicentromeric chromosomes). Different types of cells generate a 

chromosomal bridge that prevents the two new cells from separating and in the best case leads to their 

random rupture, leaving many various additional chromosomal damages, as shown in Figure (3). 

The other possibility may be occur chromosomal translocations were the adhesion of a chromosome 

part between the arm of another chromosome that has been broken or the exchange of internal pieces 

called this translocation (insertion translocation) Or those in which more than two chromosomes are 

involved, called cyclic or complex translocation. These translocation chromosomes are mostly lethal, as 

in the cases in figure (4). In addition to the above structural chromosomal damages, there are other 

mechanisms for this damage. So, the study of chromosomes at the cellular and molecular level showed 

that human chromosomes carry fragile and easy to break sites called (fragile sites), (23,24), and we also 

noticed such a case in the samples included in our research as in Figure (4). There are another 

chromosomal damages that may result from a break in the two arms of the chromosome, followed by 
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the fusion of its ends and the loss of the final parts of it, that is, the loss of the final genetic material of 

the chromosome, which was maintaining the stability of the chromosome, and this condition occurs by a 

complex mechanism that leads to the formation of a ring chromosome (25,26) such as shown in figure 

(5). 

Through the previous damages, we note that these changes cause many mutations that are related to 

chronic lymphocytic leukemia, and according to what has been proven by many researches, including A 

study by (27), he proposed an incorporated model of cytogenetic. Mutations analysis classifies newly 

diagnosed CLL patients into four subgroups at risk of death. The high-risk group includes patients with 

the 17pdel / TP53 mutation and / or the BIRC3del / BIRC3 mutation, and the intermediate group 

includes patients” with NOTCH1. It contained mutations and / or SF3B1 mutations and / or 11qdel. 

Patients in the low risk group include patients with trisomy 12 who are cytogenetic normal and have no 

mutations, and the last” subgroup is a very low-risk group , with only one patient having a genetic 

abnormality. Includes del13q as. The result of( 28). But there are cases in which the chromosomal set is 

also normal, and we found it in our research. It can be interpreted as being normal at the cellular level, 

but it is highly likely that it has damages at the molecular level. But in this study we used cytological 

methods to diagnose and examine chromosomes. The method of G-Banding is better. A cellular method 

for examining normal and abnormal chromosomes with significant structural damage. But there are 

methods at the molecular level that detect very small or minute damage, such as (Fluorescence in Situ 

Hybridization FISH) or the (Primed in Situ Labeling) method ( 29,30).Most studies agree with what we 

obtained about chromosomal changes and genome instability in patients with chronic lymphocytic 

leukemia (31). 

Genome instability was found to be a hallmark of most cancers and was mainly observed in CLL patients 

associated with short telomere. 

General genetic instability of cells, kinetochore loops can cause the formation of anaphase bridges that 

create new fusions by breaking their breakpoint (“Break-Fusion-Bridge Cycle”), and thus new 

chromosomal rearrangements (32). 

In another study, chromosomal bridges occur more frequently in mitosis there is also evidence that 

capturing telomere sequences from other chromosomes can cause meiosis to loop into large linear 

marker chromosomes. Therefore, BFB events are not likely to negatively affect cell proliferation as with 

non-neoplastic cells. All of these tumors have a slow growth pattern, but they are still able to invade 

surrounding tissues and often reach a large size before clinical symptoms appear (33). The telomere 

system plays an important role in the specific stages of CLL pathogenesis and development. 
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Figure (3) chromosomal aberration of case (25) 46, XX, dicentric chromosomes. (1000X). 

 

  
Figure (4) Chromosomal aberration of case (14) 46, XX, del. (13q), translocation, fragile Sites (1000X). 

 

 
Figure (5) chromosomal aberration of case (15) 46, XY, del. (13), ring chromosome, bridge 

chromosome. (1000X) 
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Conclusion 

This is the first study in Kut that has included the study of the chromosomes of patients among adults. 

The incidence is higher in this  group and may be related to environmental factors, malnutrition and lack 

of awareness. The results of the chromosomal analysis were: Chromosomal bridges  and Complex 

chromosomes, where patients undergo chemotherapy. This result may be useful in the diagnosis and 

progression of the disease. 
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