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Chronic myeloid leukaemia (CML) is one of the human fatalities caused by 
genetic mutation and chromosomal translocation, a BCR-ABL fusion gene and 
as a result, Philadelphia chromosome is formed. The irregular tyrosine kinase 
activity of the encoded protein by this gene causes the establishment of the 
disease. This study was conducted at the period from September 2016 to Feb- 
ruary 2017, 100 Iraqi CML patients were divided into two groups, first group 
of 50 patients were received Imatinib 400-800 mg/day, second group of an- 
other 50 patients were received 800 mg/day Nilotinib, WBC were microscop- 
ically counted using improved Neubauer ruled hemocytometer counting 
chamber. The results of WBC count in different disease duration and stages 
of treatment in the group of patients treated with Imatinib showed that high- 
est WBC count was observed in newly diagnosed patients while there was a 
significant reduction in the WBC count after one month, after one year and 
final dose of treatment were 11.8, 6.4 and 8.1 respectively, on the other hand 
the results of WBC count in the group of patients treated with Nilotinib 
showed that the highest WBC count was observed in newly diagnosed pa- 
tients 87.54 ± 8.71 whereas the WBC count after one month, one year and at 
the final dose of treatment were 7.3, 6.8, 7.9 respectively with significant re- 
duction in the WBC count. The results of the CML patient’s distribution ac- 
cording to BCR-ABL gene analysis in the patient's group treated with 
Imatinib showed that high concentration in newly diagnosed patients 4.753 
as compared with significant reduction with other stages of treatment after 
one month and after one year 0.94 and 0.09 respectively. 

 

BCR-ABL oncoprotein (Hehlmann R. 2017). The di- 
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agnostic hallmark of this somatic mutation is Phil- 
adelphia chromosome, which is abnormal short 
chromosome 22 result from a reciprocal chromo- 

   some translocation t (934; 911) the translocation 
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INTRODUCTION 

Chronic myeloid leukaemia (CML) is a worldwide 
myeloproliferative disease, result from constitu- 
tively expressed of the tyrosine kinase activity of 

fuses the ABL gene on chromosome 22 thereby 
producing the chimeric BCR-ABL mRNA. BCR-ABL 
protein is activated from the ABL tyrosine kinase. 
It is recently believed to be the cause of this disease 
(Zhen C and Wang YL 2013, Melo JV et al; 1993). 
The incidence of CML range between 10 and 15 
cases / 100000 annually without geographical dif- 
ferences, the median age in Europe ranges be- 
tween 60-65 and lower in younger population 
countries (Buyukasik Y and Hanedaroglu Ilhan O 
2010) in Iraq leukaemia ranked fourth after breast, 
bronchus, and lung cancer and represented 7.28% 
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of the common cancers with incidence of more 
than 3/100000 of the population (Al saraj MA 
2011). The diagnosis can be suspected on the basis 
of blood picture, and differential count of there is 
excessive leucocytosis and typical shift to the left 
of granulopoiesis and the confirmative diagnosis 
made by detection and identification of Philadel- 
phia, 299 chromosomes, BCR-ABL mRNA or both 
in bone marrow cell or in peripheral blood 
(Beillard E., and Pallisgaard N., et al., 2003). Fluo- 
rescence in situ hybridization (FISH) and reverse 
transcription real-time polymerase chain reaction 
RT-RT qPCR can be used on peripheral blood or 
bone marrow aspirate, flow cytometry is identify- 
ing cases with unrecognized progression to lym- 
phoid blast crisis by their phenotypic features 
while karyotyping may identify some cytogenetic 
abnormalities (Jabbour E. and Kantrjian H 2018). 
Malignancies of the blood characterized by genetic 
translocation which can be used as tumour mark- 
ers while monitoring the response to therapy 
(Rahem MR., Alaawad AS., and Kamoona TH 2018). 
The use of real-time PCR qPCR is becoming an im- 
portant research tool for the detection of the mo- 
lecular event and guide therapeutic decision based 
on how the patient responded at the molecular 
level. Many studies have been carried out to quan- 
tify the translocation fusion transcripts of BCR- 
ABL in CML to determine the response to the treat- 
ment (Ou J, Vergillo J. and Bagg A 2008) CML is the 
first malignancies of human that targeted chemo- 
therapy may give amazing results (Soverini S., et al 
2018). Three tyrosine kinase inhibitors (TK1) has 
modulated the outcome in CML; Imatinib mesylate 
is a potent and well tolerated of BCR-ABL tyrosine 
kinase ATP competitive, the efficacy of Imatinib 
may compromise by the development of resistance 
and second and third generation TK1 rationally de- 
veloped as Nilotinib and Dasatinib as allosteric in- 
hibitors (Mahon FX 2011). This study aimed to 
evaluate the molecular monitoring the Iraqi pa- 
tients with CML on Imatinib and Nilotinib as a TK1 
treatment according to ELN guidelines 

MATERIALS AND METHODS 

Data of 100 Iraqi patients with CML is registered in 
the national centre of haematology Baghdad/ Iraq 
at the period from Sep 2016 to Feb 2017. The re- 
ported data includes patient name, age, address, 
date of examination and diagnosis, and report of 
molecular finding. Some additional data were com- 
pleted by direct questionnaire. Newly diagnosed, 
and poor adherence to treatment patient was ex- 
cluded, permission was obtained from the national 
centre of haematology, and verbal consent to la- 
boratory tests was obtained from the adults or 
child parent. Venous blood was collected from all 
patients in venepuncture to evaluate the BCR-ABL 

oncogene level according to the ELN guideline for 
molecular assessment. Four ml was obtained in 
EDTA tube for complete blood cell count and meas- 
urement of BCR-ABL oncogenic level by RT-RT 
qPCR (Richter J., Soderlund S., Lubking A. et al., 
2014, Legos L. 2016). Packed cell volume (PCV), 
RBC indices, WBC total and differential count, 
platelet count was measured using full automatic 
haematology auto analyser (swelab-sweden) BCR- 
ABL mRNA transcript in blood using peripheral 
blood collected in EDTA tube according to (Gold- 
bergs S. 2016). The quantitative real-time PCR am- 
plification of specific sequences of the ABL and 
BCR-ABL was accomplished by reverse transcrip- 
tion (RT) of a complementary DNA (cDNA) fol- 
lowed by qRT-PCR. WBC was obtained by red 
blood cell lysis of centrifuged buy coated prepara- 
tion. Then WBC was washed in PBS and processed 
for RNA extraction then the RNA was reversed 
transcripted into cDNA with reverse transcriptase 
enzyme using oligo forward and reverse primers. 
Control, negative and reference gene were in- 
cluded, RT-PCR was amplified, and cDNA was per- 
formed according to (Richter J., Soderlund S., Lub- 
king A. et al., 2014, Legos L. 2016). The level of on- 
cogene BCR-ABL mRNA transcript in WBC was 
evaluated by qRT-PCR (Cepheid gene expert diag- 
nostic system, USA) that was standardized accord- 
ing to (Hoffman US., Baccarani M. et al., 2016, Sa- 
kurai M. 2016) by comparing gene level to specific 
control gene calibrated to WHO international ge- 
netic panel for quantification of BCR-ABL mRNA 
transcript, by using Xpert BCR-ABL monitor kit and 
the result was measured as percentage. CML pa- 
tients were divided into two groups, 50 patients re- 
ceived Imatinib mesylate 800 mg per day and the 
second group 50 patients received 800 mg Ni- 
lotinib per day. 

RESULTS 

The results of studied samples treated with 
Imatinib showed that out of 50 patients CML 28 
(56%) were females and 22 (44%) were males in 
ratio F: M 1.3:1, while the age ranged from 13-72 
years (mean age 45.82). 

While the results of studied samples treated with 
Nilotinib showed that out of 50 CML patients 
23(45%) were males, and 27(55%) were females 
in ratio F: M 1.3:1, mean age were 36.68±13.51. 

WBC count 

The results of WBC count in different disease dura- 
tion and stages of treatment in the group of pa- 
tients treated with Imatinib showed that highest 
WBC count was observed in newly diagnosed pa- 
tients mean ± SD *10 9/L 98.82± 2.89 while there 
was a significant reduction in the WBC count after 
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Table 1: Distribution of CML according to age and gender 
 Characteristic  Results 

Imatinib group Age  45.82± 16.178 
 Gender Female 28 (56%) 
  Male 22(44%) 
  female 22 (44%) 

Nilotinib group Age  36.68± 13.51 
 Gender Female 27 (55%) 
  Male 23 (45%) 

 

one month, after one year and final dose of treat- 
ment were 11.8, 6.4 and 8.1 respectively, on the 
other hand the results of WBC count in the group 
of patients treated with Nilotinib showed that the 
highest WBC count was observed in newly diag- 
nosed patients 87.54± 8.71 whereas the WBC 
count after one month, one year and at the final 
dose of treatment were 7.3, 6.8, 7.9 respectively 
with significant reduction in the WBC count, fig(1). 

 

 

Figure 1: Figure 1: Distribution of CML cases 
according to WBC count during different dis- 
ease duration and stages of treatment 

BCR-ABL gene analysis 

The results of the CML patient's distribution ac- 
cording to BCR-ABL gene analysis in patients 
group treated with Imatinib showed that high con- 
centration in newly diagnosed patients 4.753 as 
compared with significant reduction with other 
stages of treatment after one month and after one 
year 0.94 and 0.09 respectively. 

 
Figure 2: The results of CML patients accord- 
ing to BCR-ABL gene analysis 

The highest concentration of BCR- ABL of patients 
group treated with Nilotinib was in newly diag- 

nosed (13.784) patients, and there was a signifi- 
cant reduction in the gene concentration after one 
month and after one year 4.191 and 0.530 respec- 
tively, fig (2). 

DISCUSSION 

There is a rapid and continuous update in the treat- 
ment and response monitoring of drug used in 
CML. The aims of measurement of molecular re- 
sponse conducted by qRT-PCR for genetic monitor- 
ing of CML patients treated by tyrosine kinase in- 
hibitors can evaluate the response according to 
ELN guideline on which Iraqi guideline for molec- 
ular monitoring was depended on the results of 12 
months of treatment by qPCR (An X., Tiwari AK., et 
al., 2010, Hochhaus A., Saussele S., et al., 2017), the 
demographic characteristic of studied patients 
showed that CML is mainly a disease of adults and 
was similar to most of the studies with CML, study 
in the united kingdom stated that more than 50% 
of patient were diagnosed at 65 years and above 
(Ginzinger DG., 2002). CML is not common in child- 
hood and not reported more than 3 % of paediatric 
leukaemia (Thompson PA., Kantarjian H et al., 
2017, Soverini S., Rosti G et al., 2011, and Patel AA, 
Patel KM, et al., 2013). In the present study, CML 
showed to increase the occurrence in young pa- 
tients; this may be due to genetic and molecular ba- 
ses of the disease in our population or the nature 
of the disease development in a younger age group 
in our society. Our findings agreed with other stud- 
ies in another area of the world (Höglund M, 
Sandin F, et al,. 2015) that the CML occurred more 
frequent in female than male, and that may relate 
to the pathophysiology of the disease. The PCR 
method is applicable to study any RNA found in the 
cell whether it is of normal or abnormal origin. It 
used in the diagnosis of many cancers. The diagno- 
sis of CML by amplification and identification of 
leukaemia specific mRNA sequences has an ad- 
vantage over other molecular methods (Marin D, et 
al., 2005). In Iraq, the regular follow, up of CML pa- 
tient on tyrosine kinase inhibitors in the current 
time change the method of treatment and be com- 
patible to international guideline due to the provi- 
sion of drugs and availability of facilities to diag- 
nose and detect the BCR-ABL gene level by qPCR. 
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After one year of treatment with two types of tyro- 
sine kinase' inhibitors (Imatinib and Nilotinib) 
90% of CML Iraqi patients of the studied sample 
showed a major molecular response (MMR), BCR- 
ABL level reduction and this reflect the proper 
treatment and follow up of the patients according 
to ELN guideline. Application of two drugs in our 
study may overcome the drug resistance. Our find- 
ings were in agreement with most studies that 
more than 50% of patients on TKI treatment re- 
sponse after 12 months (Bauer S, Romvari E. 2013) 
while at 6 months of treatment more than 70% of 
CML patients showed optimal response but at this 
stage of treatment the result may not reflect the 
real nature of the response, and we cannot depend 
upon a single reading of the oncogene level, so 
most of our measurement depends on 12 months 
(after one year of treatment) for residual disease 
checkpoint. The treatment of intolerant CML or 
treatment of Imatinib resistance patient may in- 
clude other policy such as dose increment of the 
drug (Imatinib) or the use of the second generation 
of the TKI such as Nilotinib or another compound. 
Increasing the dose of the Imatinib may overcome 
some case of primary Imatinib resistance, but the 
response is usually short-acting (Apperley JF 
2015). The second generation of TKI Nilotinib of- 
fers improved potency and greater improvement 
in Imatinib resistance patients. Many authors 
stated in clinical trials the efficacy and safety of Ni- 
lotinib treatment of a patient with resistance or in- 
tolerance to Imatinib. 

CONCLUSION 

Most of our patient were male and adult. The major 
molecular response performed after one year of 
treatment with tyrosine kinase inhibitors accord- 
ing to ELN guideline reflects adequate program 
and regular follow up of CML Iraqi patients by q 
RP-CR for detection of BCR-ABL level. 
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