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Abstract
Chronic lymphocytic leukemia (CLL) is the most common type of leukemia among adults. It exhibits heterogeneity in its clinical course. Its cytogenetic findings 
play significant role in predicting treatment response and prognosis. The study was aimed to evaluate the frequencies of deletions 13q14.3, 11q22.3, trisomy 12, 
17p13.1 and their role in disease progression with FISH technique. Results revealed the higher prevalence of del 13q14.3 followed by del 11q22.3, trisomy-12 and 
del 17p13.1. The higher frequencies of del 13q14.3 could be primary event in inducing CLL and other deletions could be drivers for CLL progression.
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Introduction
Chronic lymphocytic leukemia (CLL) is a clonal accumulation of B 

lymphocytes in peripheral blood, bone-marrow and lymph nodes. CLL 
is the most common leukemia among adults [1]. However, in Western 
countries CLL is most common and reported dramatic increase in 
the incidence at the age more than 60 years. The male: female ratio in 
patients was found as 1.5-2:1. Further current data suggest the incidence 
of CLL as 3.5/100,000 in Europe and North America and the frequency 
is approximately one of every three leukemia cases [2].

The prevalence of specific abnormalities in B-CLL is currently 
being reassessed by FISH interphase cytogenetic. The most frequent 
abnormalities are deletions involving chromosome band 13q14 
followed by deletions of genomic region11q22.3, trisomy-12 and 
mutation of TP53 tumour suppressor gene at 17p13 [3]. For decades, 
CLL received little attention largely because it has prolonged course, 
many persons affected by CLL live relatively normal life and eventually 
die of cause unrelated to CLL [4].

The eighty percent with CLL carry one of four common 
chromosomal aberrations which are detected by fluorescence insitu 
hybridization (FISH) analysis. The del 13q14 is the most common 
chromosomal aberrations in more than 50% of CLL patients. The 
function of deleted gene is down regulation of anti-apoptotic gene 
BCL-2 resistance which is associated with favourable prognosis. The 
deletion of 11q22.3 found in 10-20% of patients and is associated 
with alteration in ATM gene, which encodes proteins involve in DNA 
repair. Trisomy-12 was reported 15-20% in CLL which is associated 
with fundamental up regulation of integrin signalling. The del 17p13 is 
predictive worst prognosis which is found in 7-10% patients.

In the present study, we report the prevalence of cytogenetic 
abnormalities in CLL from the region of Western India. A total of 70 
patients, suspected for CLL were screened. Of which 50 were CLL 
positive with age ranging from 36 to 78 years. FISH analysis revealed 
that out of 70 patients, at least 50 patients found with one chromosomal 
abnormalities which includes del 13q14, 11q22 (ATM), trisomy-12 and 
del 17p13(TP53).

Methodology
A total of 70 heparinized bone-marrow samples of suspected CLL 

patents were collected for conventional cytogenetic technique. Of 
which 50 samples were found with CLL and 20 samples were normal. 
The cultures were set up, harvested and slides were prepared. The GTG 
banding was performed. The images of metaphases were captured 
and karyotype was prepared using IKAROS software. Chromosome 
identification and karyotyping were made according to ISCN [5]. 
The FISH analysis of samples was performed and chromosomal 
abnormalities were evaluated using CLL locus specific probes. The 
examined aberrations included Deletions 13q, 11q, trisomy-12 and 17p. 

Results and discussion
A total of 70 suspected subjects were enrolled, of which 50 were 

confirmed CLL patients. FISH analysis revealed that the rate of 
abnormalities were 50% for del 13q14.3 (Figure 1a), 22% for 11q22.3 
(Figure 1b), 18% for trisomy-12 (Figure 1c) and 10% for del 17p13 
(Figure 1d). The most noted chromosomal aberrations were del 13q 
followed by 11q, trisomy-12 and del 17p (Table 1).

During last 10 years, the understanding of CLL biology especially 
with genetic and molecular factors was useful for prognosis of CLL 
patients [6]. It is known that conventional cytogenetic analyses 
underestimate chromosomal rearrangements in CLL. However, FISH 
considered much more sensitive for detection of genomic aberrations 
[7]. The prevalence of specific aberrations in B-CLL is generally detected 
by interphase FISH technique. The most frequent abnormalities are del 
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13q14 followed by del 11q22.3, trisomy-12 and deletion/mutation of 
TP53 tumor suppressor gene at 17p13.

The FISH technique is widely used to detect genetic abnormalities 
because of its sensitivity and high resolution [8]. We used this technique 
to identify chromosomal rearrangements in CLL patients. Our 
results revealed that del 13q14.3 (50%) was most frequent observed 
abnormality. Our results are in agreements other previous studies, 
further second important detected was del 11q22.3 (22%) followed by 
trisomy-12 (18%) and TP53 mutation involving 17p13 (10%) [9].

Major geographic differences in the epidemiology of CLL between 
Eastern and Western countries. It has also been reported that CLL is 
common predominantly in European descent but rare in Asian. The 
pattern of chromosomal aberrations in CLL is also different in Asian 
and European [10]. In a recent study, it has been reported that the CLL 
chromosomal aberrations were del 13q followed by del 17p, 11q and 
trisomy-12. In our study, we observed CLL chromosomal aberrations 
in sequence of deletions 13q followed by 11q, triosomy-12 and 17p. Our 
results are not in agreement with that of Bagir, et al. [11] which proves 
that prognostic factors, mainly cytogenetic aberrations found in CLL 
patients differed between geographic regions.

Conclusion
Chronic lymphocytic leukemia (CLL) is the most common type 

of leukemia among adults. Our results revealed that the frequencies of 
deletions were in pattern of 13q14.3 followed by 11q22.3, trisomy-12 
and 17p13 with most sensitive interphase FISH technique. The higher 
frequency of 13q14.3 could be primary event in inducing CLL and 
other deletions could be drivers for CLL progression.
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1a. . (del 13q14.3) 1b  (del 11q22.3)

1c. (Trisomy 12) 1d. (del 17p13.1)

Figure 1. Detection of cytogenetic abnormalities in CLL using fluoresence in situ 
hybridiztion technique

Age (years) 36 –78
Male 33(66%)
Female 17(34%)
Chromosomal aberration
13q14.3 deletion 25(50%)
11q22.3 deletion 11(22%)
Trisomy 12 09(18%)
17p13.1 deletion 05(10%)

Table 1. Patients age and sex wise distribution and clinical characteristics
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