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INTRODUCTION

Chronic myeloid leukemia is a clonal myeloproliferative 
disorder of the primitive hematopoietic stem cells.[1] 
Chronic myeloid leukemia is one of the most common 
leukemia in Asian population.[2] CML is the first cancer 
in which a consistent chromosomal abnormality the 
Philadelphia chromosome (Ph) was found, which was 
described by Nowell and Hungerford in 1962. This 
abnormality was identified due to reciprocal translocation 
involving t (9;22) (q34;q11.2) and involved the fusion 
of genes breakpoint cluster region (BCR) and tyrosine 
kinase human homolog of the Abelson murine leukemia 
virus (ABL).[3,4] The hybrid BCR-ABL oncogene produces 
abnormal RNA and causes increased tyrosine kinase 
activity changing normal hematopoietic cells into 
CML cells. The Ph is described as a shorter long arm of 
chromosome 22.[5]

Standard cytogenetic studies of the bone marrow identify 
the Ph in approximately 95% of the patients with the 
diagnosis of CML. The absence of the CML does not 
exclude the possibility of CML; it requires more sensitive 
genetic testing.[6]

MATERIALS AND METHODS

This study was a hospital-based study done over a period 
of 2 years at B.P. Koirala Institute of Health Sciences.

Patient Selection

A total of 30 clinically diagnosed case of CML were 
randomly selected. Laboratory reports of hematological 
parameters were noted. Informed consent was taken from 
the participating patients’. Hematological malignancies 
other than chronic myeloid leukemia were excluded from 
the study.

Methods

The bone marrow aspirate was collected in a heparinized 
syringe from the posterior superior iliac spine. Bone 
marrow aspirates were examined for both direct and 
short-term culture. The collected sample was stored at 4°C 
before culture was initiated. Three sterile vials with 5 ml 
of RPMI-1640 were taken, 1 ml of fetal bovine serum was 
added to the culture vials, and heparinize bone marrow 
sample was added in each vial. They were gently mixed 
by shaking. The vials were kept in incubator at 37° for 1 h.

After 1 h, colchicine was added to arrest the dividing cells 
at metaphase stage and then again incubated for 1 h at 
37°C. The culture was then transferred to sterile centrifuge 
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tube and then centrifuged at 1000 rpm. After discarding 
the supernatant, the cell pellet was suspended in pre-
warmed hypotonic solution (0.56% KCl) at 37° for 30 min. 
The cells were then fixed with fixative 3:1 methanol:acetic 
acid for 20 min. The slides were prepared and stained with 
5% Giemsa. Minimum 20 metaphase spread was analyzed 
using Zeiss light microscope. Homologous pairs were 
arranged according to International System for Human 
Cytogenetic Nomenclature 1995 on a predesigned format.

RESULTS

The clinically diagnosed and hematologically proven 
patients were randomly selected for this study. 
Chromosomal study of the selected cases revealed the 
presence of Philadelphia positive in 29 cases of 30, 96.67% 
of the total study case [Figure 1].

The Philadelphia percentage was calculated in the positive 
cases [Table 1].

Three patients of 30 had Philadelphia percentage on the 
range of 90–100%.

Higher number (n = 8) of patients had Philadelphia 
percentage in the range of 81–90%.

Only four cases of 30 showed below 50% of Ph.

DISCUSSION

The study included 30 clinically diagnosed case of CML for 
identification of Ph and the percentage of Ph if the case 
was Philadelphia positive.

Ph is identifiable by conventional cytogenetic as consistent 
chromosomal abnormality in more than 90% of cases of 
CML.[7] A similar study done in the Suzhou province in 
China by Xie et al. detected 95% of cases of Philadelphia 
positive (117). In a study by Zhu et al., in Nanjing, China 
119 karyotype analysis detected 113 case i.e 91.1% case 
was Philadelphia positive out of which 83.9% showed 
standard translocation between chromosome 9 and 22 
and rest were detected with del (9) by FISH technique.[8]

The Ph resulting from balanced translocation of t(9;22) 
(q34;q11) is a diagnostic hallmark of the chronic myeloid 
leukemia. CML is the first disease that was associated with 
a consistent cytogenetic abnormality - the Ph.

The present study showed 96.67% of Philadelphia-positive 
case. Philadelphia-positive CML was detected in 94.4% 
of cases in the Presov region in Slovakia, by the study 
conducted by Boronova et al.[9]

Within limited resources, conventional cytogenetic is still 
the first preference for many expertise. In a developing 
country, where trained professionals and highly 
sophisticated laboratory facilities are a distant dream, 

Table 1: Distribution of data according to age, sex, and Philadelphia 
percentage

Serial. no Sex Age Philadelphia %

1 M 43 70

2 M 30 30

3 F 45 80

4 F 40 100

5 M 26 70

6 M 36 100

7 M 68 Negative

8 M 16 90

9 M 28 90

10 M 17 75

11 F 55 60

12 M 36 90

13 F 34 40

14 M 23 80

15 F 46 70

16 M 19 100

17 M 30 90

18 M 27 90

19 M 24 90

20 M 20 80

21 M 22 80

22 M 34 80

23 M 28 80

24 M 40 30

25 M 47 60

26 M 28 60

27 M 28 25

28 M 61 60

29 F 30 85

30 F 40 90

Figure 1: Pie chart showing Philadelphia-positive and -negative ratio
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conventional cytogenetic yields the best result to diagnose 
Philadelphia-positive case.

REFERENCES

1. Kantarjian HM, Deisseroth A, Kurzrock R, Estrov Z, Talpaz M. 
Chronic myelogenous leukemia: A concise update. Blood 
1993;82:691-703.

2. Wetzer M, Byrd JC, Bloomfield CD. Acute and chronic 
myeloid leukemia. In: Fauci AS, Braunwald E, Kasper DL, 
Hauser SL, Longo DL, Jameson JL, et al, editors. Harrison’s 
Principles of Internal Medicine. 17th ed. New York, NY: Mc 
Graw Hill; 2012. p. 677-87.

3. Bartram CR, de Klein A, Hagemeijer A, van Agthoven T,Geurts 
van Kessel A, Bootsma D, et al. Translocation ofc-
ab1oncogene correlates with the presence of a Philadelphia 
chromosome in chronic myelocytic leukaemia. Nature 
1983;306:277-80.

4. Groffen J, Stephenson JR, Heisterkamp N, de Klein A, 
Bartram CR, Grosveld G, et al. Philadelphia chromosomal 

breakpoints are clustered within a limited region, BCR, on 
chromosome 22. Cell 1984;36:93-9.

5. Cannistra SA. Chronic myelogenous leukemia as a model for 
the genetic basis of cancer. Hematol Oncol Clin North Am 
1990;4:337-57.

6. Kucheria K, Talwar R. Diagnosis and disease management in 
CML patients using conventional and molecular cytogenetics. 
Iran J Biotechnol 2003;1:19-25.

7. Jha CB, Bhatta NK, Karki P.Cytogenetic study of Philadelphia 
chromosomes in CML patients. Indian J Pract Doctor 
2005;2:1-5.

8. Zhu Y, Li JY, Pan JL, Wu W, Qiu HR, Wu YF, et al. Karyotype 
analysis in 119 patients with chronic myeloid leukemia 
at blast crisis. Zhongguo Shi Yan Xue Ye Xue Za Zhi 
2006;14:1074-8.

9. Boronova I, Bernasovsky I, Bernasovska J, Sotak M, 
Petrejcikova E, Bozikova A, et al. Detection of Philadelphia 
chromosome in patients with chronic myeloid leukemia 
from the Presov region in Slovakia (1995-2004). Bratisl Lek 
Listy 2007;108:433-6.


