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Chronic Myeloid Leukemia: A retrospective study of clinical and patho-
logical features

Abstract: Chronic myeloid leukemia (CML), is one of the myeloproliferative disorders with a characteristic cytogenetic 
abnormality resulting in the BCR-ABL fusion gene. Imatinib Mesylate is an effective agent for treating patients in all stages 
of CML. According to the annual Iraqi cancer registry 2019, the total number of chronic myeloproliferative disorders was 
338. The percentage and incidence rates were 0.94% and 0.86%, respectively, with a higher incidence rate in males 
than females (1.12 in males and 0.60 in females). In this registry, no details about CML, so this study aimed to estimate 
the number of CML patients who attended the national center of hematology from 2005 until 2020 and investigate their 
epidemiological and clinic-pathological data. All data were obtained from the National Center of Hematology /Baghdad. Data 
regarding annual admission, number of deaths, and information about age, regions, and sex, were collected from patient 
cards. Interview and history taking from the patient and reviewing their clinical features at diagnosis were performed, and 
then statistical analysis was achieved. Two hundred sixteen patients were registered as CML; among them, 163 are still 
alive, while 53 died. The mean age at diagnosis was 40.39 ±14.30, with a male-to-female ratio of 1:1.16. The pediatrics age 
group comprises 3.7% of total cases and 1.8 % and 9.4% in the alive and dead groups, respectively. The percentages of 
death were higher in the pediatric age group, 62,5%( 5 /8), followed by the patient group who were ≥60 years, 42.1%(8/19), 
while it was the least in adults < 60 years, 21.1% (40/189). In conclusion, the studied patients with CML were younger than 
the globally reported ages at diagnosis, with predominant female patients. Females had better survival, while children and 
the elderly were the worse. Most patients were symptomatic at diagnosis; however, a good outcome is achieved when 
treated with IM. 
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Introduction
Chronic myeloid leukemia (CML) is one of the myeloprolife-

rative disorders in which the granulocyte proliferates and can di-
fferentiate but not achieve full maturation. Philadelphia (Ph) chro-
mosome is a characteristic cytogenetic abnormality resulting in 
BCR-ABL fusion protein, constitutive tyrosine kinase activity and 
promotes the proliferation of leukemia cells via multiple mecha-
nisms1. An effective agent for the treatment of patients in all stages 
of CML is Imatinib Mesylate (IM), which is a selective inhibitor 
of ABL and its derivative BCR-ABL. According to worldwide can-
cer data by the American Institute for Cancer Research, the global 
incidence of CML ranges from 0.7 per 100,000 to 1.5 per 100,000 
persons. The lowest incidence is in Sweden therapy, considered 
the first-line treatment for newly diagnosed CML  2,3  and China, 
and the highest in Switzerland and the United States.4 CML is an 
age-related disease that commonly affects the elderly (6 years old) 
in western countries and 50 years in Africa and Asia.5 Less than 
10 percent of all cases occur in subjects between 1 and 20 years 

old, and CML represents approximately 3 % of all childhood 
leukemias. Multiple occurrences of CML in families are rare. 
No concordance of the disease between identical twins has 
been found. There is no evidence of a familial predisposition 
to CML.6 The global age-standardized incidence rate is 0.52 
/100000 in males and 0.36 in females.7 According to the annual 
Iraqi cancer registry 2019, the total number of chronic myelo-
proliferative disorders was 338. The percentage and incidence 
rates were 0.94% and 0.86%, respectively, with a higher inci-
dence rate in males than females ( 1.12 in males and 0.60 in fe-
males).8 In this registry no details about CML, so in this study, 
all the CML patients on IM therapy since 2005 were reviewed, 
and the available data were included and also estimating the 
number of CML patients who attended the national center of 
hematology from the year 2005 to 2020 and investigated the 
epidemiological and clinicopathological data of them.
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The scientific committee approved the study of the Iraqi Cen-
ter of Cancer and Medical Genetic Researches with the agreement 
and help of the National Center of Hematology.

A consultant hematology team diagnosed the patients accor-
ding to the clinical and laboratory findings, such as the history 
and clinical examination, followed by laboratory tests including 
complete blood count, blood film, cytogenetic and molecular 
study and other biochemical investigations. All the patients were 
in chronic phase CML and treated with IM. All data were derived 
from the National Center of Hematology /Baghdad. Data regar-
ding annual admission, number of deaths, and information about 
age, regions, and sex, were collected from patient cards. Interview 
and history taking from the patient and reviewing their clinical 
features at diagnosis were performed, and then statistical analysis 
was done.

Materials and methods

Results and Discussion

From 2005 until 2020, (216) patients were registered as CML; 
among them, 163 are still alive, while 53 died. The annual num-
ber of patients registered from 2005 to 2020 is shown in figure 
(1)and table (1), in which a higher number of patients was du-
ring the years 2005 and 2016 (18,17 cases, respectively). Death of 
11,4,7,and 2  patients were registered during the years 2005, 2006, 
2007, and 2008  respectively, while no death during the following 
eleven years from 2009 to 2019  and only two death during the 
year 2020. The improved survival over the years is highly attri-
buted to the better management and treatment of CML by (IM).

Figure 1. Photomicrograph illustrate the Ventricular wall 
showed: Cuticle (C), Mucosa ( M)Mucosal folds (F). A- 10 
X Masson's TrichTrichrome  Stain in Guinea fowl. B- X 10  
H&E Stain in Goose.

As shown in table 1, the mean age at diagnosis was 40.39 
±14.30 ranging from 3 to 77 years, with a median age of 39. In 
many other studies, comparable mean ages were reported, such 
as 43.4,42, 43.3,48, 52,46, and 55. 9-15  In the alive group, the mean 
age was 43.09 ±13.09 ranging from 14-77 years with a median age 
of 38; in the dead group, the mean age was 37.90 ±14.20 from 3-75 
with a median age of 37 years. Significantly lower mean age among 
the dead group, with the presence of 5 death out of 8 patients in 
pediatrics age group 3,12,15,16, and17 years. The pediatric age 
group comprises 3.7% of total cases and 1.8 % and 9.4% in the 
alive and dead groups, respectively. The percentages of death were 
higher in the pediatric age group, 62,5% (5 /8), followed by the 

patient's group who were ≥60 years, 42.1%(8/19), while it was the 
least in adults < 60 years, 21.1% (40/189). Chronic myelogenous 
leukemia in pediatrics is rare and comprises 2-3% of all leukemias 
of childhood and less than 10 % of CML. It has an aggressive cli-
nical presentation than adults, 6,16  on the other extreme CML in 
the elderly also had poor survival, and advanced age is considered 
an independent prognostic factor. There are no biological or gene-
tic changes that are related to aging, but age-related co-morbidity, 
immune defects, and bone marrow stromal changes may cause a 
more aggressive disease.17Chronic myeloid leukemia can affect all 
age groups, 18-20; however, in this study, the majority of cases were 
adults below the age of 60 years. This distribution is similar to that 
mentioned in other Iraqi studies 9 and lower than other western 
studies. 20-22  Young patients, regardless of prognostic factors, are 
generally well.23-25 There is no proven evidence that different bio-
logical or genetic factors are implicated, but this could be due to 
ethnic and demographic variations. A slightly higher number of 
patients were female, with a male-to-female ratio of  1:1.16 in to-
tal patients and 1:1.76 in alive patients, but with a reverse ratio of 
3.41:1 in the dead group, where 77.3% of death cases were male.

Globally, CML's incidence and death cases increased slightly 
in males while decreasing in females.7 But in this study, there was 
a better survival of females, which may be due to better general 
longevity, early disease diagnosis, or favorable risk factors.

Table 1. Comparison between Adult Male Guinea fowls 
and Geese in parameters study.

The appearance of clinical signs and symptoms related to 
the disease was reported in  95% of cases. The main presenting 
symptom was fatigue and weakness in 80% of cases, and the main 
presenting sign was splenomegaly in 85% of cases. Other signs 
and symptoms include fever in 72%, bone pain in 65%, abdominal 
pain and night sweating in 52% of cases. Only 5 % are accidenta-
lly diagnosed while they investigate other medical problems. As 
shown in figure .2

Figure 2. The main presenting signs and symptoms.
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All the presenting signs and symptoms indicated a hyper-
metabolic state and delayed diagnosis. At the same time, only 5% 
were asymptomatic .these findings were controversial to western 
data, in which 40% of cases were asymptomatic.11This discrepancy 
is attributed to better health care services and early disease detec-
tion via routine check-ups in developed countries.

Conclusions

The studied patients with CML were younger than the globa-
lly reported ages at diagnosis with predominant female patients. 
Females had better survival, while children and the elderly were 
the worse. Most patients were symptomatic at diagnosis; however, 
a good outcome is achieved when treated with IM. Further study 
to understand the epidemiology of CML and the causes of discre-
pancies, improve health care, and encourage routine check-ups for 
early detection of disease, particularly in the young.
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