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Abstract— Leukemia, also known as blood 
cancer, is a hematological disease that affects the 
normal function and development of white blood 
cells in the vascular system or bone marrow. 
Chronic myeloid leukemia is hematological 
disorder affecting the myeloid lineage and usually 
is found in people 60 years or older. It is 
expanding in Albania, and the number of cases in 
the recent years has been on the rise, both in new 
cases and relapsing patients. 

In our study we examined 497 cases of chronic 
myeloid patients, ranging from different age 
groups and both genders. Data was taken from 
hospitalized patients at the University Hospital 
“Nënë Tereza” in Tirana. Data shows that both 
gender and age are significant factors in the 
development of this disease with a p-value ≤ 0.05 
and 0.001 respectively. 
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I.  INTRODUCTION 

Chronic myeloid leukemia (CML) is a hematological 
disease that affects the cells of the myeloid lineage by 
producing an excessive amount of white blood cells 
and disrupting normal function and development of 
blood forming cells in the bone marrow [1]. It is a 
clonal disorder that affects the hematopoietic stem 
cells and is characterized by the reciprocal 
translocation in the Philadelphia chromosome between 
chromosomes 9 and 22 [2,3]. This translocation gives 
birth to fusion oncogene BCR-ABL [4]. This 
translocation adds a 3' segment of the ABL gene to the 
5' site of the BCR gene [5]. This new fusion is a distinct 
characteristic of CML and is found in more than 95 
percent of affected people and sometimes in up to 
30% of adults with other types of leukemia [6]. 

 The disease is comprised of three unique phases: 
chronic, accelerated and blast phases, which leads to 
a loss in the ability of the clone to differentiate and 
leading to the proliferation of malignant myeloid cells 
[1, 4].  

CML has an incidence rate of 0.7 to 1 cases per 
100000 persons each year and it comprises of 10-15% 
of all leukemia types [7]. 

Abnormal function of the fused gene BCR-ABL 
shows a deregulated tyrosine kinase activity [8]. As a 
result this leads to a higher and continuous 
phosphorylation of other signaling proteins. The 
functions that the mutated BCR-ABL plays in CML 
patients include and are not limited to increased 
malignant cell proliferation, inhibition of apoptosis and 
increased cell survival [9, 10]. Figure 1 shows how the 
BCR-ABL gene promotes leukemogenesis. 

 

Figure 1: Molecular pathway of BCR-ABL gene [11] 

BCR-ABL is phosphorylated by tyrosine kinase protein 
Tyr177 and is essential for leukemogenesis [12] and 
binds to the GRB2 adaptor protein. The BCR-
ABL/GRB2 complex recruits the Son of Sevenless 
(SOS). This new formation leads to an activation of the 
inactive Ras protein, resulting in the phosphorylation of 
the MAPKinase downstream signaling that promotes 
abnormal cell proliferation [13]. On the other hand the 
BCR-ABL/GRB2/SOS complex activates the PI3K/AKT 
pathway which leads to increased leukemia cell 
survival by suppressing the activity of the FOXO gene 
responsible for promoting apoptosis [14]. 

Material and methods. 

497 patient cases were taken into consideration in this 
study. The patients have all been hospitalized and 
treated at the University Hospital “Nënë Tereza”, 
Tirana, Albania. Double cases were removed from the 
analysis and only new patients or recurring ones were 
taken into consideration. A number of factors were 
used when patients were hospitalized. Age, gender, 
place of residence, family history and in the relapsing 
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cases, the treatment that was previously used on 
them. Age, gender and place of residency were the 
primary factors that were analyzed in this study, 
whereas data for the other factor are not shown here. 
The data was shown to be significant with a P-value 
<0.05 and they were analyzed with the Graph Pad 
Prism software. We conducted a 2 way ANOVA test to 
determine the effects of two variables. 

Results and Discussion 

The number of patients analyzed was 497. Age varied 
from 2 – 80 years old with a mean age of 52.4±15.6 
years. The ratio of males to females was 1.44 to 1. 
The number of females comprised 40.85 percent of the 
total cases (203) with a mean age of 49.5±15.11 years 
and the males comprised the rest of the population 
with 294 cases and an average age of 54.4±15.6 
years. 

 

Figure 2: Number of female and male reported cases 

From our analysis we could determine that the 
number of people affected by chronic myeloid 
leukemia until the age of 50 was nearly equal for both 
genders with a ration of nearly 1:1, but there is a 
sharp increase in the number of male leukemia 
patients after the age of 50. The percentage of 
hospitalized male patients was 65 (n=194), whereas 
females comprised 35% of the cases (n=105). This is 
supported by other studies than males are more 
affected than women [15]. Until the age of 25 data 
shows that females are more affected by CML than 
males as shown in figure 3. 

 
Figure 3: Number of cases by age groups. 

Data shows that gender appears to be a factor when 
talking about chronic myeloid leukemia with a p-value 
0.0189. On the other hand, when discussing about 
group ages it distinctly shows a very high significance 

and p-value of 0.0001, as also stated in other studies 
[16, 17]. People of ages 55 and older are more high 
risk and have a higher morbidity rate. Preexisting 
conditions could also serve as a stepping stone for the 
formation of abnormal white cells. In some rare cases 
chronic leukemia can also lead to rapid transformation 
of acute leukemia [18]. 
 

 
Figure 4: Number of cases for the period 2015-2020 

Figure 4 shows the number of leukemia cases from 
2015 until 2020. It is shown that there is a receding 
trend in the number of cases reported for chronic 
myeloid leukemia patients. According to the Oncology 
department at the University Hospital this is expected 
because people may not be rightfully diagnosed or 
they could not be part of the leukemia database 
because they could be treated for another existing 
condition and leukemia appeared latter. Another 
indication as to why this trend is decreasing is in 
relation to the fact that there are a large number of 
people living in rural or urban areas that never go the 
hospital for a checkup. Whereas for the year 2020, the 
lockdown in Albania for an extended period of time 
minimized the contact of people with the hospital 
unless it was for Covid-19 related health issues which 
lead to a decrease in both treatment or diagnose of 
old or new patients. 
Another factor we took in consideration was the place 
of residence. Demographic data was suspected to 
show a trend in patients affected by CML, but data 
showed that was not the case. 

 
Figure 5: Number of cases related to place of residency 

According to figure 5 the number with the highest 
cases is the city of Tirana, which is also the capital of 
Albania and has the highest population. Except for 
Tirana which was expected to be the leader of CML 
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cases, all the other cities have a deviation in 
correlation to the number of inhabitants and the 
number of cases present with CML according to the 
data from the hospital. In this graph cities with less 
than 5 CML cases were not included. There is 
significance regarding habitation since patients 
showed up randomly to be treated for their existing 
condition. One factor that could affect the total number 
of existing cases is the fact that not all leukemia 
patients are treated at the University Hospital but opt 
for other alternatives, such as the private sector or 
going abroad. Another factor that could be seen as 
important is the environment surrounding the different 
cities. Cities that are mostly dependent on heavy or 
chemical industry are more prone to be affected by 
genetic defects which could lead to dysregulation of 
normal blood and bone marrow functions. 
 
Conclusions 
 
Leukemia is a very complex disease with ever 
increasing numbers that affects all ages and genders. 
The more high risk patients of older ages show a high 
mortality rate because data showed that not all of 
them make it during the 3-5 year period when they are 
affected by CML. One of the big challenges we face is 
the large amount of data at our disposal, which needs 
to be carefully selected because of many cases of 
mislabeling or double cases which throws off the trend 
of the disease and also increases the amount of 
misinformation that is reported. Our results have 
shown that a more accurate classification is needed in 
order to better differentiate among the different age 
groups that are living with CML. But despite the 
bumps in the road, our study is in accordance with 
other studies from the EU or USA stating that 
individuals 60+ years old are definitely a very high risk 
group. 
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