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ABSTRACT

Background: Cancer remains a serious global health concern, with rising
incidence and fatality rates in developing countries like Iraq. This retrospective,
hospital-based study focused on four cancers: breast cancer, lung cancer, acute
lymphoblastic leukemia (ALL), and chronic myeloid leukemia (CML) and
investigated cancer distribution patterns among patients treated at Nanakali
Hospital in Erbil City in 2022. Methodology: Data were extracted from
hospital records and analyzed descriptively using Microsoft Excel. Results: The
most common malignancy, according to the results, was breast cancer (251
cases, 96.4% female), which primarily affected people between the ages of 28
and 90. Lung cancer (84 cases, 69% male, ages 32—-84) came in second. The
distribution of hematologic malignancies by gender was balanced: 33 cases (16
female, 17 male, ages 2-65) had ALL, and 24 cases (8 female, 16 male, ages
15-80) had CML. While hematologic cancers showed no discernible sex-based
differences, the results show notable gender disparities, with breast cancer
disproportionately afflicting women and lung cancer disproportionately
affecting men. Conclusion: These findings highlight the necessity of improved
cancer registry systems in Erbil, gender-specific prevention strategies, and
improved early detection initiatives. In order to reduce the rising cancer burden
in the Kurdistan Region of Iraq, the study offers vital baseline data that will

direct public health interventions, budget allocation, and awareness campaigns.

Vil



LIST OF CONTENTS

Subject Page
Declaration II
Supervisor Certification 11
Approval of the Department v
Examining Committee Certification \V4
Dedication VI
Acknowledgements VII
ABSTRACT VI
List of Contents IX
List of Tables XI
List of Figures X1
List of Abbreviations X1
1. CHAPTER ONE: INTRODUCTION AND LITERATURE 1-6
REVIEW
1.1 Background of study 1
1.1.1 Acute Lymphoblastic Leukemia (ALL) 7
1.1.2 Chronic Myeloid Leukemia (CML) 3
1.1.3 Breast Cancer 4
1.1.4 Lung Cancer 4
1.2 Problem statement 5
1.3 Specific objective 5
1.4 Significant of study 6
2. CHAPTER TWO: MATERIALS AND METHODS 7
2.1 Design of study 7
2.2 Statistical analysis 7
3. CHAPTER THREE: RESULTS 8-9
3.1 Gender and Age Distribution of Cancer Cases at Nanakali Hospital 8
4. CHAPTER FOUR: DISCUSSION 10-11
5. CHAPTER FIVE: CONCLUSION AND RECOMMENDATIONS 12-13

5.1 Conclusions

12




5.2 Recommendations 13

REFERENCES 14-16
dadal) -




LIST OF TABLES

Table No. Title Page
Table (3.1) Cancer case distribution by type, gender, and age at 8
Nanakali Hospital (2022)
LIST OF FIGURES
Figure No. Title Page
Figure (3.1) Distribution of cancer cases by type and gender at 9

Nanakali Hospital, Erbil (2022).

LIST OF ABBREVIATIONS
ALL Acute Lymphoblastic Leukemia
CML Chronic Myeloid Leukemia
LC Lung Cancer
BC Breast Cancer
CRC Colorectal Cancer
KRG Kurdistan Regional Government
TARC International Agency for Research on Cancer
DNA Deoxyribonucleic Acid
uv Ultraviolet
HRT Hormone Replacement Therapy
SCLC Small Cell Lung Cancer
NSCLC Non-Small Cell Lung Cancer
CT Computed Tomography

XI



EGFR Epidermal Growth Factor Receptor

HER2 Human Epidermal Growth Factor Receptor 2
TKIs Tyrosine Kinase Inhibitors

BRCA1 Breast Cancer Gene 1

BRCA2 Breast Cancer Gene 2

XII



CHAPTER ONE INTRODUCTION AND LITERATURE REVIEW

CHAPTER ONE

1. INTRODUCTION AND LITERATURE REVIEW

1.1 Background of study

Cancer is a complex group of diseases characterized by the uncontrolled
growth and spread of abnormal cells, which can invade and destroy surrounding
tissues. It results from genetic mutations that interfere with the regular processes
that control DNA repair, apoptosis, and cell division. Numerous variables,
including as genetic predisposition, environmental exposures (such tobacco smoke
and UV radiation), and lifestyle decisions (like food and inactivity), can result in
these alterations (American Cancer Society, 2021). There are many different kinds
of the disease, such as lymphomas, leukemias, sarcomas, and carcinomas, each
having unique biological characteristics and treatment difficulties. Although many
cancer types now have far higher survival rates thanks to developments in early
identification, targeted medicines, and immunotherapy, cancer is still the world's
largest cause of death (Sung et al., 2021). Better patient outcomes and more
effective treatments are possible with ongoing research into the molecular causes of

cancer and the growth of customized medicine.

In 2018, cancer claimed 9.6 million lives, making it one of the world's
leading causes of death. In developing nations, where access to healthcare is
restricted and risk factors including political and economic instability and a shift
toward Western lifestyles are on the rise, particularly negative outcomes are
anticipated (Fitzmaurice et al., 2019). The rise in cancer incidence and mortality is
concerning, even though Iraq has had national cancer registries and control

initiatives in place since 1974 (Iraqi Cancer Board, 2018). More than 25,000 new
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cases of cancer and 14,000 cancer-related deaths were reported in Iraq in 2018,
according to recent estimates from the International Agency for Research on
Cancer (IARC). The top five most common cancer types in the country were BC,
LC, leukemia, bladder, and colorectal cancer (CRC) (Bray et al., 2018). Over the
past 20 years, the Iraqi government and KRG have made major efforts to restore
supporting infrastructures in an effort to alleviate this growing burden. They have
also improved the cancer registration system and established cancer centers in an
effort to boost the capacity of the health system. However, there are relatively
limited published statistics on current trends of cancer incidence in the KRG

(Karwan et al., 2022).

1.1.1 Acute Lymphoblastic Leukemia (ALL)

The aggressive blood and bone marrow cancer known as acute lymphoblastic
leukemia (ALL) is typified by the fast growth of immature lymphocytes, or
lymphoblasts. Although it can also strike adults, it is the most prevalent kind of
children cancer, making up over 25% of all pediatric cancers (Terwilliger and
Abdul-Hay, 2017). According to Inaba et al. (2013), the condition is caused by
genetic abnormalities that interfere with normal lymphocyte development. This
results in the accumulation of non-functional blast cells that push away healthy
blood cells, causing symptoms like anemia, bleeding tendencies, exhaustion, and
frequent infections. Genetic predisposition, including Down syndrome and other
inherited genetic diseases, exposure to ionizing radiation, and exposure to specific

environmental chemicals are risk factors for ALL.
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Furthermore, some research indicates that the etiology of ALL, especially in
children, may be influenced by early-life infections and immune system
development (Greaves, 2018). Although hematopoietic stem cell transplantation,
targeted treatments, and chemotherapy have greatly increased survival rates,
particularly for pediatric patients, adult results are still worse because of higher

rates of relapse and treatment resistance (Pui et al., 2015).

1.1.2 Chronic Myeloid Leukemia (CML)

The malignancy known as chronic myeloid leukemia (CML) starts in the
bone marrow and is typified by the unchecked growth of myeloid cells. The
Philadelphia chromosome, a genetic anomaly brought about by a reciprocal
translocation between chromosomes 9 and 22, is what causes it and produces the
BCR-ABLI fusion gene. The constitutively active tyrosine kinase that this gene
produces suppresses apoptosis and encourages excessive cell proliferation (Jabbour
and Kantarjian, 2018). Fatigue, weight loss, and splenomegaly are among the
symptoms that frequently manifest in the later stages of chronic myeloid leukemia
(CML), which usually develops through three phases: chronic, accelerated, and
blast crisis. Although there are fewer established risk factors for CML than for
other malignancies, significant doses of i1onizing radiation exposure—such as from
radiation therapy or atomic bomb survivors—have been closely associated with the
development of the disease (Baccarani et al., 2013). Tyrosine kinase inhibitors
(TKIs), like imatinib, have changed the course of treatment for CML, turning it

from a deadly illness to one that most patients can manage over time.
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1.1.3 Breast Cancer

The most prevalent type of cancer in women globally, breast cancer is
defined by the unchecked proliferation of cancerous cells in the breast tissue, which
mostly start in the ducts or lobules. It i1s a diverse illness with several subtypes,
such as triple-negative, HER2-positive, and hormone receptor-positive breast
cancer, each of which needs a different treatment strategy (Harbeck et al., 2019).
Breast cancer risk factors encompass both changeable and non-modifiable
components. A family history of breast cancer, early menarche or late menopause,
age, and genetic abnormalities (such BRCA1 and BRCA2) are examples of non-
modifiable variables. Lifestyle decisions like obesity, inactivity, alcohol usage, and
hormone replacement treatment (HRT) use are examples of modifiable risk factors
(Colditz and Bohlke, 2014). Survival rates have increased dramatically as a result
of early detection via mammography and developments in targeted medicines,
including HER2 inhibitors and hormonal treatments. Disparities in access to

screening and treatment, however, continue to be a problem on a global scale.

1.1.4 Lung Cancer

One of the most prevalent and lethal malignancies in the world, lung cancer
is defined by the unchecked proliferation of cancerous cells in the lung tissue,
mostly in the bronchi or alveoli. According to Herbst et al. (2018), it can be
roughly divided into two types: small cell lung cancer (SCLC), which is more
aggressive and closely linked to smoking, and non-small cell lung cancer
(NSCLC), which makes up around 85% of cases. Tobacco use is the main risk
factor for lung cancer, accounting for around 85% of cases; the risk rises with the
length and intensity of smoking. Additional risk factors include asbestos, air
pollution, radon gas exposure, secondhand smoking exposure, and a family history

of lung cancer (Sung et al., 2021).
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Lung cancer frequently manifests at advanced stages, which contributes to its
high death rate, even with advancements in early identification with low-dose CT
screening and targeted therapies like immunotherapy and EGFR inhibitors. In order
to avoid this disease, public health initiatives to lower smoking rates and limit

exposure to carcinogens are still essential.

1.2 Problem statement

The incidence of cancer in Erbil City increased significantly in 2022,
highlighting the urgent need for precise and thorough data to address this
expanding health issue. A large percentage of cancer occurrences in the Kurdistan
Region occurred in the city, and there were several challenges, including delayed
diagnoses and a lack of public knowledge about early screening. The lack of
comprehensive research and strong cancer registries made it difficult to pinpoint
certain trends, risk factors, and outcomes, and the current healthcare system
struggled to meet the growing demand. To ensure that healthcare services could
successfully manage the growing cancer burden in Erbil, it was imperative to
improve data collecting and analysis in 2022 in order to support focused

prevention, early detection, and treatment initiatives.

1.3  Specific Objectives
To determine the incidence rates of ALL, CML, breast cancer, and lung

cancer in Erbil City in 2022
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1.4 Significant of study

By offering crucial information for local public health planning and resource
allocation, this study will greatly advance our understanding of cancer in Erbil
City. The findings will direct more efficient healthcare measures, such as focused
preventive campaigns and early detection programs, by determining the prevalence,
risk factors, and trends of cancer in the area. The study will also provide insightful
information on existing treatment practices, which could result in better cancer
care. Beyond healthcare systems, the study will increase community awareness and
promote proactive health practices and better lives, which will ultimately assist to

lower the cancer burden and improve Erbil's general public health results.
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CHAPTER TWO
2. METHODOLOGY

2.1 Design of Study

This study used a retrospective, hospital-based cross-sectional design to analyze
the distribution of cancer types among patients treated at Nanakali Hospital in
Erbil in 2022. Data on confirmed cancer cases were extracted from hospital
records in February and March 2025, focusing on clinical (cancer type) and
demographic (age, sex) characteristics. The sample included 251 breast cancer
cases, 84 lung cancer cases, 33 ALL cases, and 24 CML cases, representing

diverse age ranges and demographic distributions.

2.2 Statistical Analysis

To evaluate the data, Microsoft Excel was used. Overall cancer types and
sex-specific stratification were summarized by descriptive data (frequencies,
percentages). Since the study was only descriptive, no comparison analyses were

conducted.
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CHAPTER THREE
3. RESULTS

3.1 Gender and Age Distribution of Cancer Cases at Nanakali Hospital

Figure 1 and Table 1 exhibit the findings. With 251 instances overall (242 female, 9
male), breast cancer had the highest incidence and primarily affected individuals between the
ages of 28 and 90. Then came lung cancer, which affected 84 people between the ages of 32 and
84 (58 men and 26 women). Hematologic malignancies were less prevalent: CML (Chronic
Myeloid Leukemia) accounted for 24 cases (8 female, 16 male) in patients aged 15-80 years,
while ALL (Acute Lymphoblastic Leukemia) occurred in 33 cases (16 female, 17 male)
throughout a broad age range (2-65 years). The results show more balanced gender distributions
in the hematologic malignancies, but a notable female predominance in breast cancer (96.4% of

cases) and a male predominance in lung cancer (69% of cases).

Table 1: Cancer case distribution by type, gender, and age at Nanakali Hospital (2022)

Cancer Type Female | Male |Total Cases|Age Range
ALL (Acute Lymphoblastic Leukemia) 16 17 33 2-65
CML (Chronic Myeloid Leukemia) 8 16 24 15-80
Breast Cancer 242 9 251 28-90
Lung Cancer 26 58 84 32-84




Cancer Cases Distribution by Type and Gender (2022)
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Figure 1: Distribution of cancer cases by type and gender at Nanakali Hospital, Erbil (2022).
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CHAPTER FOUR

4. DISCUSSION

Due to a confluence of hormonal, genetic, and lifestyle variables, breast
cancer continues to be the most common disease among women worldwide. Its
high occurrence is mostly caused by BRCA1/2 mutations, prolonged estrogen
exposure, and reproductive patterns such postponed childbirth and decreased
nursing (Sung et al., 2021). Furthermore, discrepancies also exist in male breast
cancer patients, which are frequently under diagnosed because of lower clinical
suspicion, despite improved detection rates brought about by enhanced screening
and awareness campaigns (Giordano, 2018). Future incidence may be decreased by

addressing modifiable risk factors including alcohol use and obesity.

Males are more likely than females to get lung cancer, which has historically
been associated with increased tobacco use and occupational exposures to radon
and asbestos (Malhotra et al., 2022). However, the recent increase in occurrence
among females points to both possible biological variations in vulnerability and
shifting smoking practices (Islami et al., 2018). Late-stage diagnosis worsens the
disease's poor prognosis, highlighting the need for stronger tobacco control laws
and improved early detection techniques. Additionally important are environmental

variables, such as air pollution, which call for focused public health initiatives.

Because of their different molecular etiologies rather than hormonal impacts,
hematologic malignancies such acute lymphoblastic leukemia (ALL) and chronic
myeloid leukemia (CML) exhibit a more equal gender distribution. ALL affects
people of all ages; in children, it is frequently linked to genetic predispositions such

Down syndrome, whereas in adults, it may result from exposure to environmental

10
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factors like radiation (Inaba et al., 2013). However, the Philadelphia chromosome is
closely associated with CML, and improvements in targeted treatments have led to
a notable increase in survival rates (Hochhaus et al., 2017). Even though these
malignancies are less common than solid tumors, more research into possible

genetic and environmental origins is necessary.

The significance of ongoing public health initiatives in early identification
and risk reduction is highlighted by the high prevalence of breast cancer in
comparison to other cancers. Early diagnoses have been made possible by
mammography screening programs, although access to these tests is still unequal
across socioeconomic classes (Marmot et al., 2013). On the other hand, the ongoing
death rate from lung cancer emphasizes the shortcomings of the available screening
methods and the demand for novel diagnostic techniques. According to Hirsch et
al. (2017), low-dose CT scans have demonstrated promise in high-risk populations;

nevertheless, wider adoption is required to reduce late-stage presentations.

Although the introduction of targeted medicines, like tyrosine kinase
inhibitors for CML, has changed treatment paradigms for hematologic cancers,
primary prevention methods are still difficult to implement because of a lack of
knowledge about risk factors (Jabbour and Kantarjian, 2022). Investigations into
environmental carcinogens, like ionizing radiation and benzene, may shed more
light on the etiology. Age-specific research methods are also required because the
bimodal age distribution of ALL indicates different pathogenic pathways in
pediatric vs adult instances (Terwilliger and Abdul-Hay, 2017).

11
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CHAPTER FIVE
5. CONCLUSIONS AND RECOMMENDATIONS

5.1 Conclusions

With notable differences in the incidence of breast cancer, lung cancer,
ALL, and CML by age and gender, this study offers important new information
about the cancer burden in Erbil City. According to the results, lung cancer was
more common in men, and breast cancer was the most common cancer, primarily
affecting women. Although they differed by age group, hematologic malignancies
showed a more even distribution of genders. These trends highlight the necessity
of focused public health initiatives that enhance early detection and target risk
factors unique to each gender. The study's hospital-based strategy adds to the few
information currently available on cancer epidemiology in the Kurdistan Region
by providing a snapshot of cancer distribution in 2022. But since the results only
include instances from Nanakali Hospital, more extensive, population-based
research is required to completely comprehend Erbil's cancer profile and inform

all-encompassing preventative measures.

12
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5.2 Recommendations

The study suggests the following measures to address the rising cancer burden:
(1) putting in place gender-specific awareness campaigns that emphasize smoking
cessation programs for men and breast cancer screening for women; (2) fortifying
cancer registry systems to incorporate data from various medical facilities in Erbil;
and (3) investing in better diagnostic capabilities for the early detection of
hematologic malignancies. The study's main drawback was time constraints, which
made it unable to gather data from other Erbil clinics and hospitals, which might
have limited how broadly the results could be applied. Future studies should use
longitudinal follow-up to monitor treatment outcomes and broaden the scope of data
sources to include several universities. Furthermore, examining regionally unique
environmental and lifestyle risk factors may improve preventive measures. These
initiatives would assist evidence-based policymaking for cancer control in the

Kurdistan Region and offer a more thorough understanding of cancer patterns.

13
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