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The Arab world was at the crossroads of the ancient trade routes and continues to be 
a central meeting point for civilizations due to its unique positioning and geography. 
This has contributed to its large cultural and population diversity and a distinctive 
admixture of local inhabitants and migrants. Arabs were collectively known for 
their passion to transmit their culture through their written records that have had an 
astounding impact on the arts and sciences as we know them today. Here, we have 
one more contribution from the region to be treasured for being the first and most 
comprehensive script highlighting the peculiarities of cancer and its treatment in the 
Arab world.

Despite considerable variations in resources and capabilities, the region has 
come a long way in offering state-of-the-art cancer prevention and management 
services for citizens and residents; with some countries even becoming destinations 
for medical care for the region and beyond. We were only able to achieve this 
through learning from experiences, setting achievable goals and objectives that 
address the needs of the highest priority, and most importantly, putting the patient at 
the center of everything we do. Advances in diagnosis and care are also largely 
attributed to a major transformation in strategic thinking towards multi-stakeholder 
collaboration and away from competition. Collaborative Multidisciplinary Tumor 
Boards (MTB) and Multidisciplinary Team (MDT) approaches where different spe-
cialized professionals are involved in patient care with the singular goal of improv-
ing treatment efficiency and treatment now forms the cornerstone at all major cancer 
centers in the region. Research and innovation are also becoming integral parts of 
regional healthcare systems, primarily directed towards building platforms for indi-
vidualized care that will soon lead to the development of novel therapeutics that can 
address the individual patient needs in the region.

Cancer control planning without reliable data is prone to misdirected priorities 
and wasted investments. Knowing what to treat is fundamental, but how should it be 
done? This is where this publication fulfills an important function. The contents of 
this book represent an important step in supporting cancer teams as they seek the 
data needed to ensure that the best possible cancer prevention, control, and care 
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measures are available for all populations in the region. This will make a major dif-
ference in the incidence, management, and the eventual elimination of cancer.

The editors of this book are experienced clinicians and researchers, who have 
provided a well-researched analysis. They are particularly commended for taking 
the initiative and pooling such an enormous amount of data from across the region, 
a task that does not come without its own barriers and challenges. More importantly, 
they have skillfully selected the partners for this task by collaborating with 
experienced physicians who have pioneered oncology practice in their respective 
Arab countries. This allows bridging published evidence with real-life insights 
across the covered topics and makes the findings in this book relevant to clinicians 
and all concerned with the care of patients with complex medical conditions. They 
have delivered a valuable resource for all stakeholders looking to understand the 
unique complexities and challenges of cancers in the Arab world. Given the 
increasing prevalence of cancers, this book provides the most recent data and 
clinical analysis that will enable the medical and cancer research communities to 
gain insights into clinical observations and practices and develop new locally-
relevant therapeutic approaches. It will become a pillar for formulating future 
strategies for the control, prevention, and treatment of cancer.

Shamsheer Vayalil
VPS Healthcare

Abu Dhabi, UAE

Foreword
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Chapter 1
Introduction

Humaid O. Al-Shamsi , Faryal Iqbal , and Ibrahim H. Abu-Gheida

1.1  Background

Stretching from Asia towards Africa and passing through the Middle East and the 
Arabian Gulf, Arab countries have been listed as a group of 22 Arabic speaking 
countries that have a population of approximately 620 million (Fig. 1.1) [1].

Arab countries share a considerable deal in terms of culture, yet there is great 
variability in their economic capabilities and growth. There is considerable hetero-
geneity between and within populations when it comes to disease epidemiology 
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and profile, although cancer burden remains significant across all countries. 
According to available data, cancer incidence rates are increasing due to developing 
age and population, with crucial consequences for the healthcare system and com-
munity [2].

1.2  Cancer Profile in the Arab World: An Overview

Cancer is a global public health issue. The most common cancers worldwide, in 
both genders, include breast, lung, colorectal, prostate, and stomach cancers. An 
analogous pattern exists in the Middle East and North Africa (MENA) region, 
whereas bladder and stomach cancers comprise the fifth and sixth most frequently 
occurring malignancies. In Gulf Cooperation Council (GCC) countries, colorectal, 
non-Hodgkin’s lymphoma, lung, and liver cancers are most prevalent in males, 
whereas breast cancer, followed by thyroid, colorectal cancer and non-Hodgkin’s 
lymphoma are most prevalent among females [3]. Cancer is the fourth leading cause 
of death in the Eastern Mediterranean Region (EMR), with approximately 419,000 
deaths, in 2018; with breast, bladder, colorectal, liver, and lung cancers being the 
most prevalent. In EMR, the most frequent cancer cases among males include lung, 
liver, and prostate with 10.4%, 8.4%, and 8%, respectively; whereas the most pre-
dominant cancer cases among females include breast, colorectal, and cervical can-
cer with 34.7%, 5.7%, and 4.6%, respectively [1]. The EMR and GCC states 
demonstrate a startling growth in oncology patients’ tally. Long-term estimation 
illustrates that by 2030, there would be a 1.8-fold spike in cancer incidence rate [4]. 
GLOBOCAN (2020) reported the rank of new cancer cases, among both genders 
and of all ages, in the Arab region (Table 1.1) [5].

Fig. 1.1 Map representing the Arab countries. [Source: https://mapchart.net/]

H. O. Al-Shamsi et al.
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Population expansion, lifestyle modifications, industrialization, increase in lifes-
pan, urbanization, and higher frequency of exposure to prospective causative factors 
are all expected to promote increased cancer incidence [1].

The observed variation in new cancer cases in the Arab world, which has been 
presented by different Arab countries in this book, reflects the fluctuating predomi-
nance and risk factors’ distribution within and between Arab countries. This also 
suggests variation in delivery of efficient cancer control measures. The strategies 
should be introduced to lessen the disease burden in Arab countries to reflect the 
similarities and differences in cancer rates among the region.

1.3  Cancer Risk Factors

Although cancer etiology is multifactorial, an array of well-known risk factors has 
been contemplated as a major contributor to the advancement of cancer epidemiol-
ogy (Table 1.2) [4, 6].

Table 1.1 The rank of cancer cases in the Arab world [5]. Used with permission from the 
International Agency of Research on Cancer (IARC)/GLOBOCAN, 2020

Country 1st 2nd 3rd 4th 5th

1 Algeria Breast Colorectum Lung Prostate Bladder
2 Bahrain Breast Colorectum Lung NHL Leukemia
3 Comoros Cervix uteri Prostate Breast Esophagus Liver
4 Djibouti Breast Cervix uteri Colorectum NHL Prostate
5 Egypt Liver Breast Bladder NHL Lung
6 Iraq Breast Lung Colorectum Leukemia NHL
7 Jordan Breast Colorectum Lung Bladder Leukemia
8 Kuwait Breast Colorectum Thyroid Prostate NHL
9 Lebanon Breast Lung Prostate Colorectum Bladder
10 Libya Breast Colorectum Lung Bladder Prostate
11 Mauritania Breast Cervix uteri Prostate Liver Colorectum
12 Morocco Breast Lung Colorectum Prostate NHL
13 Oman Breast Colorectum NHL Stomach Leukemia
14 Palestinea — — — — —
15 Qatar Breast Colorectum Prostate Leukemia NHL
16 Saudi Arabia Colorectum Breast Thyroid NHL Leukemia
17 Somalia Breast Cervix uteri Colorectum Prostate Leukemia
18 Sudan Breast Colorectum NHL Prostate Leukemia
19 Syria Breast Lung Colorectum Prostate Leukemia
20 Tunisia Breast Lung Colorectum Bladder Prostate
21 UAE Breast Colorectum Thyroid Leukemia Prostate
22 Yemen Breast Colorectum Leukemia Stomach NHL

Source: International Agency of Research on Cancer (IARC)/GLOBOCAN
aPalestine’s report was unavailable

1 Introduction
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1.4  Current Circumstantial Analysis

When compared with other MENA countries, Lebanon has a high Central Nervous 
System (CNS) cancer incidence rate in both genders. A study published in 2020 
reported that males were more affected (34% increased risk) by CNS cancer com-
pared with females in Lebanon. The association of various risk factors with the 

Table 1.2 Prevalent cancer risk factors

Element Context

Tobacco Incorporates the use of harmful substances such as benzene, chromium, cadmium, 
acrylonitrile, 4-aminobiphenyl, 2-naphthylamine, and benzo[a]pyrene [6]

Obesity Excess weight escalates the production and circulation of estrogen and insulin. 
Subsequently, can trigger the cancer growth [6]

Air pollution Some of the components that are responsible for air pollution include 
combustion products, industrial point sources in residential vicinity, radon, and 
organic fiber [6]

Genetics Cancer predisposition in certain individuals can be caused by an error in genetic 
make-up of the corresponding individual. Sometimes, such changes can be 
inherited, and subsequently entire families are affected [6]

Infectious agent Infectious agents can be the source of few cancers, e.g., Helicobacter pylori (HP) 
has been associated with the increased risk of stomach cancer nearly by 6-folds, 
Human Papilloma Virus (HPV) is the main cause of cervical cancer [6]

Occupational 
exposure

Some work-settings involve the risk of exposure to detrimental elements, e.g. 
diesel exhaust, solar radiation, wood dust, benzene, passive smoking, asbestos, 
polycyclic aromatic hydrocarbons, crystalline silica, cadmium, and nickel 
compounds, radon, chromium (VI), and formaldehyde [6]

Ionizing radiation X-rays, γ-rays, and neutron radiations are carcinogenic to humans. Some of the 
ionizing radiation sources include natural terrestrial, cosmic background 
radiation, nuclear power production, atmospheric nuclear testing, nuclear 
accidents (e.g., Chernobyl), therapeutic usage of high-dose IR (radiotherapy for 
cancer treatment) [6]

H. O. Al-Shamsi et al.
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increased incidence of CNS cancers in the Lebanese community was observed. This 
includes pesticide exposure (agricultural workers are at high risk of such exposures 
due to their work-setting), ionizing radiations (CT scans), high level of uranium 
depletion (due to war and conflicts in the country), and genetic susceptibility [7].

In 2014, a study on high breast cancer incidence among Arab women showed 
obesity and strong family history were the prevailing risk factors in the community 
[8]. The significant economic progress in some parts of the Arab world has resulted 
in rapid urbanization in the region. Subsequently, lower physical activity, more 
accessibility to personal conveyance, and high caloric food intake have led to higher 
rates of obesity among the Arab population. Moreover, it was observed that women 
are more likely to become obese or overweight compared with men due to cultural 
norms [9].

From the hereditary cancer aspect, several Arab communities suffer from genetic 
disorders. This could be the result of increased inbreeding frequency (25–60% of all 
marriages are consanguineous, usually first cousin marriages). The absence of pub-
lic health measures has aggravated the situation, along with legal, cultural, and reli-
gious limitations in the Arab world. Comprehensive research on familial cancers is 
needed in the Arab region, specifically broad-scale genetic screening programs 
coupled with genetic counseling. Few Arab countries (Saudi Arabia, Qatar, Egypt, 
and the United Arab Emirates) have launched their respective human genome proj-
ect initiatives, which may pave the way to understanding of familial cancer 
genes [10].

Tobacco smoke is considered one of the most prevalent causes of lung cancer. 
Most Arab countries (Bahrain, Tunisia, Algeria, Morocco, and Libya) were able to 
illustrate a clear association between the risk of lung cancer and tobacco smoking 
prevalence in both genders. Few Arab countries, however, showed moderate (Egypt, 
Syria, and most GCC countries, except Bahrain) and low (Djibouti, Sudan, Yemen) 
cancer incidence rates despite high rates of smoking [11].

Asbestos exposure is associated with lung cancer, pulmonary fibrosis, and malig-
nant pleural mesothelioma (MPM). In Egypt, mesothelioma cases represent 0.5% of 
all cancer cases. Studies from Lebanon, Jordan, and Tunisia have also reported the 
oncogenic effects due to asbestos exposure [11–13]. Considering the harmful effects 
of asbestos, the Government of Jordan issued a decree in 2005 to prohibit all kinds 
of asbestos [14].

A unified cancer control strategy is required at different community levels in the 
Arab region. Reducing exposure to avoidable risk factors can be the most effective 
strategy to control cancer. This can be achieved by adapting to an active lifestyle, 
following governmental policies, making healthy choices, and developing a com-
mitment to maintain a better and healthier environment.

1 Introduction
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1.5  Oncology Care in the Arab World

1.5.1  Role of Cancer Registries

A cancer registry is an exclusive source of information. It is quite helpful for 
countries to develop strategies for cancer care and health programs. Several Arab 
countries have started to realize the importance of cancer registries which led to 
the establishment of the Gulf Center for Cancer Registration (GCCR), for the 
generation of population-based incidence data from GCC countries including 
Saudi Arabia, Bahrain, Kuwait, Qatar, the United Arab Emirates, and Oman. The 
registry started collecting data from 1st January 1998. The system works by 
assembling the data from the National Cancer Registry (NCR) of each individual 
country, followed by quality assurance measures. Data is received by GCCR in 
various formats (e.g., Epi-Info, Excel). Subsequently, GCCR converts all files to 
CanReg format (a validated software developed by the International Agency for 
Research on Cancer (IARC) to process cancer data) and then performs relevant 
analyses [15].

The most important element in cancer registration is to document mortality data, 
which can be affected by the extent to which the details have been provided and 
accuracy of the recorded cause of death along with completing the death registra-
tion process. These can vary significantly between countries and over time [6]. 
Most countries in the Arab world possess population-based cancer registries. 
However, all cancers are not well-documented and statistics for cancer mortality are 
also limited [4].

Comparative situational analysis can critically assess the cancer incidence, mor-
tality, and survival patterns [6] in the Arab world, but this requires proper documen-
tation for cancer mortality and morbidity rates to allow comparisons with Western 
countries.

1.5.2  Functionality of Oncology Societies in the Arab Region

The main responsibilities of cancer societies are to promote and foster the multi-
dimensional care of cancer patients, by connecting practicing oncology profes-
sionals across all the disciplines (Fig. 1.2). Such associations support optimization 
of the expertise level among cancer professionals, augment the efficiency of can-
cer treatment, and strengthen collaborations with foreign oncology health bodies 
and encourage them to participate in Multidisciplinary Tumor Board 
Meetings (MDTs).

H. O. Al-Shamsi et al.
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1.6  Cancer Control Framework Recommendations

Various interventions can determine cancer outcomes, stretching from primary pre-
vention to end-of-life care. A healthcare infrastructure that has been designed to 
deliver public health programs which can improve cancer outcomes along with 
turning down the cancer mortality rate (including clinical services for cancer diag-
nosed patients) is inevitably complex. This involves a broad range of highly compe-
tent professionals, together with input from their respective establishments at all 
stages of the healthcare journey [6].

Planned initiatives taken by healthcare authorities can lead to improved cancer 
outcomes among their country’s population as well as at the individual’s level. The 
following are excerpts from a study which suggested a complete range of interven-
tions that can improve European cancer patients’ outcomes [6]. The Arab world can 
also draw advantages by incorporating these suggestions into their healthcare 
infrastructure.

These recommendations include [6]:

• The population requires efficient cancer prevention, screening, and early diagnosis 
programs with the aim of achieving an overall reduction in cancer mortality rate.

• Individuals, who might have cancer, require a quick approach to appropriate pro-
fessionals, for detailed examination, following proper clinical management.

• An effective cancer care system depends on a wide spectrum of cancer special-
ties, including multidisciplinary clinical professionals. This integrative approach 
executes the best plan for their respective patients’ diagnosis, management, and 
support. Clinicians must also ensure safe and efficient treatment delivery to their 
patients.

Saudi
Cancer
Society

Oman
Cancer

Association

AMAAC
Bahrain
Cancer
Society

Emirates
Oncology
Society

Kuwait
Society for
Preventing

Smoking and
Cancer

Fig. 1.2 Renowned cancer societies in the Arab world
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• Diagnostic and treatment services should be accessible at all levels: primary, 
secondary, and tertiary. The majority of cancer patients reach out to different 
providers in the healthcare system during their treatment period. Hence, it is 
compulsory for the entire system to practice exceptional operational skills and 
develop the logical cancer care management plan.

• Effective communication and coordination skills among healthcare professionals 
must exist in the oncology care structure at every stage, to ensure the well- 
functioning delivery of cancer treatment.

• Complicated diagnostic interventions (like in lymphoma cases) or treatment 
(e.g., surgery, chemotherapy, or radiation for esophageal cancer cases) should be 
concentrated in a cancer-dedicated place, where all such essential expertise can 
be assembled in a cost-effective manner and the outcomes can be assessed 
persistently.

• The patients’ views on therapeutic options along with the expected outcomes 
should be taken in consideration while making clinical decisions.

• A comprehensive cancer care plan should also implicate quality of life and psy-
chosocial issues.

The need for high standard clinical cancer care services and a rise in patients’ 
expectations for good outcomes has strained the entire healthcare system, even in 
countries with a strong economy. The growing expense of oncology treatments 
(including a speedy hike in anticancer drugs’ cost) further increases the pressure on 
healthcare systems [6]. The Arab countries can cope with such a burden if they fol-
low certain suggestions such as:

• Adopt systematic health technology assessment
• Assort the public health and clinical preferences
• Set the plan for the type of cancer treatment to be given and under what circum-

stances [6]

The aforementioned strategies, if applied in the Arab world, can support a frame-
work for analytical decision-making, under inevitably limited resources.

The management of cancer patients can be reformed by advancing knowledge. 
Outstanding research determines the standard of care, and the significant relation-
ship between research and the quality of patient care. Few studies have suggested 
that entities which take active part in clinical trials may generate improved out-
comes. Advanced countries such as the United Kingdom and France have acknowl-
edged this by extending links between clinical research, specifically Randomized 
Clinical Trials (RCTs) and oncology treatment systems. This kind of alliance is 
expected to improve cancer care delivery [6]. The field of cancer research has 
started developing in the Arab world. However, when compared with other regions, 
the total research output is nominal. Various gaps have been identified in a study 
that reviewed cancer research in the Arab World. The study found a deficiency in 
research that involves elderly individuals and analysis of certain risk factors, such 
as diet [3].

H. O. Al-Shamsi et al.
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1.7  Cancer in the Arab World Book

There have been several articles, papers, and reviews that have attempted to quan-
tify the cancer burden across the Arab region, yet these papers often target a specific 
site of cancer. So far, no comprehensive cancer analysis including epidemiological 
findings, oncology care services, education, and research for Arab countries has 
been presented. Hence, the editors came up with the notion of a book, entitled 
“Cancer in the Arab World.” This book features general cancer care together with 
indications of challenges and suggested solutions for the Arab world.

The authors were invited to write about the general cancer care approach for their 
respective countries. Included countries were Algeria, Bahrain, Comoros, Djibouti, 
Egypt, Iraq, Jordan, Kuwait, Lebanon, Libya, Mauritania, Morocco, Oman, 
Palestine, Qatar, Saudi Arabia, Somalia, Sudan, Syria, Tunisia, the United Arab 
Emirates, and Yemen.

Moreover, eight special chapters were also included based on specific relevance 
and importance in the Arab region. These tackle common questions on breast and 
colorectal cancer, cancer care in conflict zones, palliative care, pediatric oncology, 
radiation therapy, challenges associated with medical tourism, and cancer research 
in the Arab World.

We do acknowledge that there were few countries for which we had difficulty in 
identifying authors or who had limited access to cancer related databases. Every 
author had gathered as much accessible and published data and relevant information 
from their respectful country as they could. However, there were several barriers 
related to the lack of data, or scattered information, or cancer statistics that have not 
been updated at the time of data collection.

The book analyzes the landscape of cancer care perspectives in Arab countries, 
to identify the gaps and opportunities in oncology care. This resource explores the 
issues associated with access and barriers to a high standard cancer care delivery 
throughout the region. The oncology field in the Arab world is complex. The cancer 
care burden in the region has been unevenly distributed based on gender, location, 
together with other various factors. Moreover, crises such as conflict zones and the 
growing number of immigrants have placed additional stress on oncology care orga-
nizations and providers in several countries.

1.7.1  Book Structure

This book attempted to incorporate the most crucial clinical service elements, recom-
mended by the World Health Organization (WHO) for cancer control program [16]. 
An excellent approach to the complete spectrum of clinical services is important for 
prompt and suitable cancer diagnosis and treatment. Such services are crucial to 
timely curing cancer. The components have been elaborated under the aegis of more 
than 50 authors for their respective Arab countries (Fig. 1.3). Furthermore, in this 
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volume, we tried to include the subjects that encompass the challenges in oncology 
core services, in accordance with the accessibility of the data for each country 
(Fig. 1.4). The cancer core services rely upon the center’s capacity, and the allocation 
of healthcare facilities (stand-alone, union of health providers, or part of a larger 
hospital).

This project has been initiated to determine the void areas in cancer care pros-
pects in the Arab world. It allows the readers to acquire a unique source of informa-
tion to anyone tackling this subject in the region. Lastly, the book also aims to 
hopefully encourage all Arab countries to contribute and share cancer information 
among each other and internationally, to help analyze the areas that need to focus on 
cancer research and treatment in the future.

Prevention Screening Diagnosis

SurvivorshipTreatment

Palliative

Fig. 1.3 Key cancer control components

Human Resources

Quality Assurance

Information Technology & Management

Financial Challenges

Fig. 1.4 Basic oncology core services
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1.8  Closing the Gaps in the Cancer Care System

The comprehension of the shortfall in standards of current cancer services, along 
with other methods to improve the effectiveness and quality of the healthcare sys-
tem, are the fundamental elements of any competent cancer control strategy. The 
oncology care system is complex as it requires multidisciplinary fields; hence, it 
poses critical challenges [16].

A broad range of differences, e.g., in education, availability of healthcare facili-
ties, and quality of life has been observed among Arab countries, despite sharing a 
common language and culture. The Arab world stretches across an array of natural 
resources, from prosperous countries to the poverty, conflicts, and famine afflicted 
countries [17]. The chief target for the Arab region’s healthcare authorities must be 
to transcribe the existing knowledge into an efficient plan of action at a population-
level. Few approaches at the government level can steer cancer care services, subse-
quently producing good patients’ outcomes in the Arab region (Fig. 1.5).

Fig. 1.5 Key suggestions to improve cancer care in the Arab world
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1.9  Concluding Remarks

The cancer burden in the Arab region has been increasing. This chapter is a preface 
to the “Cancer in the Arab World” book. It presents the general cancer care 
approaches of included Arab countries. The illustration of complications and 
future perspectives in exceptional cancer care delivery along with the explanation 
of shortcomings in the respective countries has also been comprehended in 
this volume.

Conflict of Interest Authors have no conflict of interest to declare.
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Chapter 2
General Oncology Care in Algeria

Adda Bounedjar, Mohamed Aimene Melzi, Hassina Idir, and Nassiba Heba

2.1  Algeria Demographics

Cancer represents a particularly heavy burden because it causes more suffering and 
tragedy than any other disease at the personal and family level; it is also responsible 
for the greatest number of years of life lost. Finally, its particularly high and the 
constantly increasing financial burden risks unbalancing the entire financial structure 
of the health care system. In this chapter, we will review the state of cancer care in 
Algeria, after having first presented the determinants of health, i.e., the factors which 
influence the population’s health status, few health indicators (mortality, morbidity, 
life expectancy) and finally risk factors (tobacco, obesity, diet, physical activity).

Since independence, the Algerian population has undergone a remarkable evolu-
tion in terms of demography; from 12 million inhabitants in 1966 to more than 43 
million inhabitants in 2019 [1]. Figure 2.1 illustrates the evolution of the Algerian 
population between 1966 and 2019.

According to the report of the National Statistics Office published in 2020, the 
natural growth rate of the population is 1.93%, with a resident population in Algeria 
estimated at 43,900,000 inhabitants on January 1, 2021, including a male popula-
tion of 50.7% and a median age of about 27.7 years (27.1 for men and 28.3 for 
women). The population aged over 60 years is estimated at 4,139,000 people, rep-
resenting 9.5% of the total population [3]. Figure 2.2 shows the distribution of the 
Algerian population by age.

Life expectancy is estimated to be 77.2 years for men and 78.6 years for women 
(77.8 years in the overall population). A total of 198,000 deaths were recorded dur-
ing 2019, with a crude mortality rate of 4.55%. Cancer deaths represent 12% of total 
deaths in 2016 [4].
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2.2  Cancer Statistics in Algeria

2.2.1  Cancer Incidence in Algeria

A National Cancer Registry has been set up in the form of a network, comprising 
three regional registries covering the Center (13.5 million inhabitants), East (15.8 
million inhabitants), and West (9.9 million inhabitants) regions, with coverage rates 
of 94.3%, 97%, and 86.6% respectively, and an overall coverage rate of 89.6% [1–3].

Algeria recorded 43,920 new cases of cancer in 2017, an incidence of 112.2 new 
cases per 100,000 inhabitants (93.7 new cases per 100,000 in men and 131.7 new 
cases per 100,000 in women [1–3]).

With an incidence of 14.2 new cases per 100,000 men, colorectal cancer is the 
most frequent cancer in men, followed by lung cancer (13.5 new cases per 100,000 
men), prostate cancer (11.1 new cases/100,000 men), bladder cancer (10.16 new 
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Fig. 2.1 Evolution of the Algerian population between 1966 and 2019 [1, 2]
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cases/100,000 men), and stomach cancer (8.4 new cases/100,000 men). The age of 
onset is 57, 62, 72, 65, and 60 years, respectively.

In women, the most common cancer is breast cancer with an incidence of 49.3 
new cases/100,000 women, followed by colorectal cancer (12.9 new cases/100,000 
women), thyroid cancer (9.3 new cases/100,000 women), cervical cancer (7.2 new 
cases/100,000 women), and stomach cancer (5.9 new cases/100,000 women). The 
median age of onset for women is 47, 65, 42, 62, and 65 years, respectively [5].

2.3  Oncology Care in Algeria

The fight against cancer in Algeria started during the French colonization. It was in 
1928 that the first Anti-Cancer Center of Algiers was created, installed in the prem-
ises of the Mustapha Hospital. This center, if it had the merit to constitute the first 
link in the chain of anti-cancer fight in Algeria, could provide neither the screening 
nor the treatment of all the observed cancers.

In 1950, the Algerian center for the fight against cancer left the premises of the 
Mustapha Hospital to move into the buildings of the newly built Pierre and Marie 
Curie Center (CPMC). From January 1950 to December 1958 (9 years), 8706 can-
cers were registered in the central file of Algiers, divided according to ethnicity into:

• 5157 cases in the Muslim population, which amounted to 8,449,332 at the time
• 2164 cases in the population of European origin which amounted to 984,031
• 150 cases in the Jewish population

These few figures show that this anti-cancer fight was primarily aimed at the 
population of European origin and reached only very few Muslims.

After independence, with the development of medical knowledge and better 
health coverage in the country; the problem of caring for patients with cancer 
became a public health problem from 1975.

In terms of infrastructure for the treatment of cancer, apart from the CPMC, and 
until the early 2000s, there were only four Anti-Cancer Centers (ACCs) in Algeria 
(Algiers, Blida, Oran, Constantine), although the university departments of the vari-
ous medical and surgical specialties took care of cancer patients within their 
specialties.

A reflection on what could be a national strategy to fight against cancer was 
emerging both in the medical community and the authorities in charge of health, to 
reduce mortality and cancer morbidity.

The epidemiological transition, which makes cancer one of the main causes of 
morbidity in the country, was however known: 42,720 new cases of cancer were 
recorded in 2015 in Algeria and 61,000 are expected in 2025 [5–7].

The construction of most of the Anti-Cancer Centers (ACCs) was relaunched in 
2013, shortly before the National Anti-Cancer Plan, endowed with 185 billion 
dinars (about 1.6 billion euros at the time) until 2019 and placed under the supervi-
sion of the Presidency of the Republic, was adopted in 2015 [5].

2 General Oncology Care in Algeria
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2.3.1  National Cancer Control Plan 2015–2019

With cancer becoming a major public health problem, an anti-cancer plan was 
developed and implemented in 2014, with the objective of reducing mortality and 
morbidity of different types of cancers for the period 2015–2019. This plan was 
based on eight strategic axes [5] which are:

• Improving prevention against cancer risk factors
• Improving cancer screening
• Improving diagnosis
• Reinvigorating anti-cancer treatment
• The organization of the orientation, the accompaniment, and the follow-up of 

patients
• The development of the information and communication system
• Strengthening training and research
• The reinforcement of financing and care capacities

2.4  Cancer Risk Factors

The following are some known risk factors data [8].

• Tobacco: It is estimated that 11.22% of the population actively uses smoked 
tobacco (26.40% in men and 0.43% in women), with daily consumption in 
94.81% of smokers (100% in women and 94.73% in men). The average age of 
smoking initiation is 19.13 years (18.83 years for women and 19.13 years for 
men). The average daily consumption is 14.77 cigarettes (9.91 cigarettes/day for 
women and 14.86 cigarettes/day for men).

• Alcohol: Alcohol consumption is found in 6.50% of the population (15.27% in 
men and 0.28% in women). The average consumption is 5.83 drinks/day.

• Obesity: Current data suggests that 55.90% of the population has a BMI ≥ 25 
(66.52% of women and 41.29% of men). Global obesity (BMI ≥ 30) is found in 
21.24% of subjects (30.08% of women and 9.07% of men). The frequency of 
obesity disease (BMI ≥ 40) is 1.14% with a clear female predominance (1.70% 
vs 0.38%). It is much more observed in urban areas (1.42% vs 0.65%).

• Diet: With a low consumption of fruits (0.6 per day vs. 2 recommended por-
tions), vegetables (0.8 vs. 3 recommended portions), dairy products and animal 
proteins (1.3 vs. 2 recommended portions), and an excessive consumption of 
fatty and sugary foods (2.7 vs. 1 recommended portion) and cereals (3.8 vs. 3 
recommended portions), the daily food consumption of the Algerian population 
is not in line with the international recommendations.

• Physical Activity: The most important part of the Algerian population’s time is 
represented by low intensity physical activities, i.e., 14 h and 31 min per day 
(60.5% of the time), while moderate intensity activities represent only 8.35% of 
the time, i.e. 2 h per day. High intensity activities are very negligible and corre-
spond to only 57 s per day.

A. Bounedjar et al.
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2.5  Cancer Screening Programs

2.5.1  Cervical Cancer

A national cyto-diagnostic cervical cancer screening program has been imple-
mented in collaboration with WHO since 1997 and HPV tests have been used since 
2015 [8]. Currently, this cervical cancer screening consists of a request for a cervico- 
vaginal smear to women aged 25–65 years. The first smear is taken in the first year 
of marriage. It is followed by a second one a year later. If the two smears show no 
abnormalities, the woman is reassured and will only be asked for a follow-up smear 
once every 5 years [5]. Screening units located in the various gynecological facili-
ties and departments at the university hospitals and local public health facilities are 
responsible for follow-up [9]. Smear tests are taken outside the menstrual period for 
all women, including those who are pregnant or in the menopause.

2.5.2  Breast Cancer

Algeria does not yet have an organized mass screening program for breast cancer, 
due to epidemiological particularities such as the young age of patients with a peak 
incidence before 50 years of age [10, 11] and technical difficulties related to the 
high breast density in Algerian women. Awareness campaigns on the interest in self-
cleansing and the promotion of individual screening by mammography, especially 
among women at risk with a history of breast and/or ovarian cancer in the family, 
are organized through the media (press, billboards in public places, posters in wait-
ing rooms of public and private health structures, etc.). These events multiply every 
year, especially during the month of October (pink October) with the participation 
of associations and private imaging centers.

2.5.3  Colorectal Cancer

The incidence of colorectal cancer in Algeria remains lower than those observed in 
Europe and the USA. Despite an annual increase of 7%, colorectal cancer screen-
ing in Algeria has remained controversial [12]. As the 2015–2019 national cancer 
program did not deem it necessary to include colorectal cancer as a priority, it was 
not until the publication of the results of the National Cancer Registry Network (as 
part of the First Atlas of Cancer in Algeria) in January 2017, that the Algerian 
National Cancer Screening Committee decided to introduce colorectal cancer 
screening in the objectives of the cancer plan, taking in consideration the incidence 
of colorectal (first and second place in men and women, respectively). This led to 
the launch of pilot studies in three wilayas of the country: Bejaia, Annaba, and 
Batna [13]. These studies use immunological tests to detect the presence of blood 
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in the stool. A participation rate of 26% was obtained at a rate of 98% in the case of 
a positive test.

While some western countries (Europe and the USA) with a high incidence have 
implemented mass screening programs, in Algeria, recommendations and/or guide-
lines for oriented screening, i.e., individual screening for high-risk individuals, 
should be proposed at most. Other preventive measures include maintaining a cor-
rect body weight, practicing physical activity, minimizing red meat and alcohol 
consumption, and stopping smoking.

2.5.4  Prostate Cancer

To date, there is no organized screening for prostate cancer in Algeria. Only indi-
vidual screening (voluntary) consisting of a rectal examination and Prostate Specific 
Antigen (PSA) test is recommended for men between the ages of 50 and 70, when 
life expectancy is estimated to be ≥10 years. Prostate cancer, which is continuously 
increasing in Algeria [14], is still diagnosed at a locally advanced and/or metastatic 
stage. In its objectives for 2015–2019, the cancer plan recommends the need to 
develop and ensure the dissemination by prescribers of clear information on the 
benefits and risks of individual screening for prostate cancer according to the 
modalities of management, as well as awareness and training of the attending physi-
cian [5]. At present, screening is carried out much more by associations or health 
structures at the initiative of isolated individuals.

Health professionals and the general population are exposed to a lot of alarming 
information about the frequency of cancers and their causes. This can lead to behav-
ior without a rational basis. There is a need for a proper analysis of the data on the 
incidence of cancer and an assessment of the effect of the main causes identified, 
and of the means put in place by the country’s health authorities for their manage-
ment. Only based on this information, a validated strategy can be proposed for each 
of the major neoplastic sites.

2.6  Cancer Prevention Programs

A program of prevention (excluding vaccination) and control of risk factors is 
implemented within the framework of the multisectoral national strategic plan of 
integrated control of risk factors of non-transmittable diseases from 2015–2019 [8]. 
It is based on the following four main axes:

• Axis 1—Promotion of healthy nutrition, with the following objectives:

 – Promote nutrition for pregnant women, as well as exclusive breastfeeding up 
to 6 months and maintaining it up to 24 months

 – Promote healthy eating among children, youth, and adolescents in educa-
tional, school, and pre-school settings in order to reverse the trend of obesity 
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among children and adolescents, to reduce the prevalence of micronutrient 
deficiencies and to reduce the incidence of foodborne diseases

 – Reduce the daily intake of salt, sugar, and fat in the general population
 – Prevent obesity in the general population.

• Axis 2—The promotion of physical activity, the practice of sports and active 
mobility, with the following objectives:

 – Promote the practice of physical activity and sport
 – Promote active mobility

• Axis 3—Tobacco control, with the following objectives:

 – Strengthen tobacco control legislation and regulations in line with the provi-
sions of the WHO Framework Convention on Tobacco Control

 – Create an environment conducive to reducing tobacco use
 – Provide smoking cessation assistance
 – Establish a comprehensive and permanent tobacco monitoring system

• Axis 4—The coordination framework, with the main objective of institutional-
izing a multisectoral coordination framework, ensuring the implementation of 
actions to prevent risk factors for non-transmittable diseases.

 – Vaccination against hepatitis B was introduced in 2000, with a four-dose 
schedule: the first, at birth, followed by three doses at 2 months, 4 months, 
and then 12 months. But, to date, vaccination against HPV has not yet been 
implemented

2.7  Cancer Diagnosis

Algeria currently has 1400 radiologists, 2500 radiology rooms, 634 CT machines, 
180 MRI machines, 2 PET scanners, 250 mammograms, with a total of 13 univer-
sity hospital radiology services spread over the national territory.

Histopathology diagnosis is performed by the various public and private ana-
tomical pathology departments, including 20 university hospital departments, pro-
viding standard and immunohistochemistry or in situ hybridization techniques. 
Reading committees for rare and atypical tumors have been set up since 2015 to 
improve the quality and response time of rare and/or complicated cases. Algeria 
also has five molecular biology platforms for the study of genetic mutations and 
genomic alterations of tumors, for therapeutic and scientific purposes [5, 6].

2.8  Treatment

Cancer treatment in Algeria is provided by 22 Anti-Cancer Centers, five of which 
belong to the public sector (liberal). Each center has a medical oncology depart-
ment, radiotherapy with 52 linear accelerators, surgery, radiology, hematology, an 
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analysis laboratory, and a pathological anatomy laboratory. There are also ten medi-
cal oncology departments, 22 surgical departments, and three hematology depart-
ments involved in cancer care and belonging to the various university hospitals and 
public hospitals in the country. A multidisciplinary discussion of rare and compli-
cated cases is organized in multidisciplinary consultation meetings concerning 
digestive oncology; thoracic and urological oncology; neuro-oncology, sarcomas, 
head and neck cancers, and breast cancer.

2.8.1  Medical Oncology

Medical oncology is a specialty in full development in Algeria, with an increase of 
the future medical staff. The enumeration of medical oncologists was carried out by 
crossing files of practitioners provided by various organizations and learned societ-
ies, which allowed us to count approximately 1000 medical oncologists distributed 
on the whole territory. The duration of the training in this field is 4 years, with a total 
of 60 trainees counted in the fourth year.

2.8.2  Radiation Therapy

Currently, there are 600 active radiation oncologists. The initial training in radio-
therapy takes place over 4 academic years. The number of trainees has been consid-
erably growing in recent years, to keep up with the growing demand for new 
radiation therapy facilities and the acquisition of new equipment.

2.8.3  Surgery

Even if to date, there is no training in oncological surgery, surgical treatment is 
provided, depending on the neoplastic locations by organ specialists in university 
hospitals, Anti-Cancer Centers (CAC), and in the private sector also.

2.8.4  Pediatric Oncology

At present, there is no specialized training in pediatric oncology; the care of chil-
dren and adolescents with cancer is done jointly by pediatricians and oncologists, 
either in pediatric or radiotherapy departments, in dedicated pediatric oncology 
units. The number of pediatricians trained in oncology is expected to increase with 
the creation of cross-disciplinary training in pediatric hematology and oncology.
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2.8.5  Survivorship Track

The available data regarding cancer survivorship in Algeria suggests an estimated 
standardized net survival for adults (15–99 years) of 59.8% (95% CI: 48.6–71.1) for 
breast cancer, 58.5% (95% CI: 51.2–65.9) for prostate cancer, 57.2% (95% CI: 
45.6–68.9) and 45.5% (95% CI: 36.3–54.8) for colon cancer and rectum cancer, 
respectively, 55.1% (95% CI: 49.8–60.4) for cervix cancer, 41.8% (95% CI: 
22.2–61.4) for ovary cancer, and 14.8%  (95% CI: 11.2–18.4) and 10.3% (95% CI: 
6.7–14.0) for lung and stomach cancer, respectively [15].

2.8.6  Palliative Care Track

In Algeria, palliative care is still in the process of development, with only two units 
(the Anti-Cancer Center in Blida and the Pierre and Marie Curie Center in Algiers) 
currently treating patients with cancer at this stage of the disease. Palliative care in 
oncology is one of the objectives of the Cancer Plan, which has been gradually 
translated in recent years into various incentives for the organization and structuring 
of emerging units, thus increasing the possibilities for patients to benefit from it.

2.9  Research and Education

2.9.1  Clinical Trials and Research

At present, Algeria’s participation in clinical trials represents 0.026% of the world’s 
participation, with a total of 95 trials conducted until March 2021 [16]. Clinical tri-
als in oncology represent 28.42% of all clinical trials conducted in Algeria, with a 
remarkable improvement from 10 trials in 2019 to 27 in 2021 [16, 17].

Interventional trials represent 62.96% of total trials, of which 70.59% are phase 
3 (23.53% for phase 2 and 5.88% for phase 4). The total number of patients to be 
included in the 27 trials is 16,962, of which 52.8% are observational trials, 44.58% 
are phase 3, and 1.77% and 0.84% are phase 2 and 4, respectively [16]. Table 2.1 
summarizes the clinical trials conducted in Algeria by cancer site.

More than 25% of the clinical trials in cancer in Algeria focused on breast cancer, 
with a total of 7317 patients to be included, i.e. 43.14% of the patients to be included 
in the clinical trials on cancer [16]. The number of patients to be included in clinical 
trials in Algeria is shown in Fig. 2.3.
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Table 2.1 Clinical trials conducted in Algeria until March 2021 [16]

Trial Area Number Number of subjects

Breast cancer 7 7317
Prostate cancer 1 1533
Rectal cancer 2 434
Ovarian cancer 1 248
Nasopharyngeal cancer 2 141
Renal cancer 2 283
Lung cancer 1 919
Gastric cancer 1 1000
Multiple myeloma 2 2455
Thyroid cancer 1 667
Cervical cancer 1 40
Bone metastasis 1 650
Lymphoma 2 694
Others 3 581
Total 27 16,962
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Fig. 2.3 Patients included in the clinical trials in Algeria in 2021 [16]

2.9.2  Scientific Publications

The scientific publications of Algeria have seen an interesting improvement in 
recent years, reaching 89 articles published in 2020 [18]. There are currently 1718 
articles published by Algeria available on PubMed since 1963. The share of oncol-
ogy in scientific publications represents 5.3%, corresponding to 91 articles since 
1963 [18]. Figure 2.4 illustrates the evolution of Algerian oncology papers available 
on PubMed since 1963.
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2.9.3  Training and Education

The training of medical personnel specialized in cancer (medical oncology, radio-
therapy, and surgery) is ensured by 11 of the 14 faculties of medicine spread over 
the national territory. A total of 124 professors (medical oncology: 21.77%, radio-
therapy: 9.68%, and surgery: 68.55%), 62 senior lecturers A (20.97% in medical 
oncology, 8.06% in radiotherapy, and 70.97% in surgery), 34 senior lecturers B 
(26.47% in medical oncology, 2.94% in radiotherapy, and 70.59% in surgery), and 
197 assistant professors (20.90% in medical oncology, 10.66% in radiotherapy, and 
62.44% in surgery) oversee providing the necessary medical education in cancer 
care. The Algerian faculties of medicine provide training for more than 1500 resi-
dents in the three specialties (24.4% for medical oncology, 8.49% for radiotherapy, 
and 67.11% for surgery), with more than 200 cancer specialists graduating each 
year (40.40% in medical oncology, 10.10% in radiotherapy, and 49.49% in surgery).

However, for medical oncology and radiotherapy, it is a training dedicated to 
cancerous disease, it is not a specific training in cancer surgery. Thus, any organ 
surgeon can manage a cancer patient in his or her specialty, which can be a loss of 
chance for the patient if the surgical procedure is incomplete or not indicated. In 
addition, in the Anti-Cancer Centers with a cancer surgery department, the surgeons 
are general surgeons who can manage cancers of the digestive tract, the gynecologi-
cal sphere, and the thyroid. For cancers of other parts of the human body, it is 
always the surgical departments of specialties that are in charge.
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Fig. 2.4 Distribution of scientific publications from Algeria available on PubMed by year of pub-
lication since 1963 [18]
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2.9.4  Paramedical Training

Paramedical training is provided by 24 National Institutes of Higher Paramedical 
Training, seven paramedical training institutes, and one paramedical training school, 
spread throughout the country.

2.10  Cost Effective Cancer Care

The cost of cancer care in hospitals is about 500 million dollars. Cancer surgery 
represents more than one third of expenses. The remaining two thirds are repre-
sented by chemotherapy and radiation therapy since they are mostly given in mul-
tiple consecutive sessions. All treatment costs in the public sector are covered by the 
Algerian state with full medical coverage. Only 5% of the treatments are insured in 
the private sector and financed on an individual basis.

2.11  Challenges and Advantages

2.11.1  Access to Innovative Treatments

Algerian patients have free access to new technologies and innovative oncological 
treatments, such as monoclonal antibodies, tyrosine kinase inhibitors, and more 
recently immunotherapies, with a delay of around 2–3 years between obtaining the 
drug, Marketing Authorization in the USA and Europe, and registration of the drug 
in Algeria. This deadline is linked to the procedures for submitting and reviewing 
files at the level of the Ministry of Health.

2.11.2  Cancer Care

Cancer care in Algeria is financed by the Algerian state, free care has been a funda-
mental right since independence [5, 6].

2.12  The Future of Cancer Care in Algeria

The fight against cancer focuses on cancer care in general, with access to preven-
tion, screening, palliative, and treatment services. The treatment of cancer continues 
to rest largely on three major modalities: surgery, radiotherapy, and systemic 
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therapies, including chemotherapy and other approaches such as immunotherapy, 
targeted therapy, and gene therapy.

Future investment in the field of cancer should strengthen the impact of the 
national capacities; the performance should be more than ever on the agenda of the 
national health authorities to achieve two goals: reducing cancer related mortality 
and reducing cancer incidence.

The main objective is to stress the importance of being as close as possible to 
healthcare professionals and help them treat their patients better through training, 
not just new products, and technologies, to think about sustainable strategies that 
look towards the future lying in precision and individualized healthcare.

2.13  Conclusion

Colorectal, lung, prostate, and bladder cancers in men; breast, cervical, and thyroid 
cancers in women are the main cancers in adults in Algeria. Demographic changes 
in the population will have a major influence on the expected number of cancer cases 
in the future. In addition to the increase in cancer incidence due to demographic 
changes, changes in incidence and mortality rates for specific cancers will impact 
the future burden of these diseases. Since the implementation of the five- year plans 
to fight cancer, Algeria is catching up in terms of management of cancer patients, 
especially in terms of radiotherapy. Efforts remain to be made to develop multidis-
ciplinary collaboration between the different specialists in charge of cancer disease, 
to introduce in the training cycle of surgery a subspecialty of cancer surgery after 
obtaining the surgeon’s diploma, as it is done in most of the developed countries, to 
arrive at a care of cancer patients in dedicated centers provided with an adequate 
technical platform where the medical staff has an exclusive exercise in cancer care. 
Finally, to insist with the authorities to make the project of the Cancer Institute 
which was to be built in Oran and which would be the national reference center.
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Chapter 3
General Oncology Care in Bahrain

Ravi Mohan Pedapenki and Ali Madan

3.1  Bahrain Demographics

The Kingdom of Bahrain is an island nation of about 800 sq km, the smallest among 
the Gulf Cooperative Council (GCC) region, rich in its culture and history. It has a 
population of about 1.56 million (according to the 2019 statistics). The native popu-
lation is about 49% and Expatriates consist of 51% of the population. Bahrain has a 
universal health care system dating back to 1960 with all its citizens are provided 
with free health care by the government and to a certain extent subsidized to expatri-
ates. With an average life expectancy of 77.7 years, (females 78.9 and males 76.9), 
The Kingdom of Bahrain has been ranked first in the Arab region as the healthiest 
country, and 36th in the world, among 169 countries around the world, based on 
various factors that reflect on health in general, and published by “Bloomberg” in a 
detailed report monitoring the health index globally in 2019 [1].

3.2  Cancer Statistics in Bahrain

The average annual crude cancer incidence rate is 86.3/100,000 for Bahraini males 
and 97.5/100,000 for Bahraini females (according to 2020 statistics). The average 
age-specific incidence rate of cancer is 136.4 and 135.8 per 100,000 Bahraini males 
and females, respectively, which is higher than GCC states and lower than Australia/
New Zealand [2]. Lung cancer tops the list among males [3]. Breast, Lung, 
Colorectal, Bladder, and Prostate are the top five cancers among solid tumors; 
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furthermore, Leukemias and lymphomas tops among the hematological malignan-
cies. For females, breast cancer tops the list with an incidence of 53 per 100,000 
population; it is second highest in the GCC only after Kuwait [4]. Lung cancer is the 
number one cause of death among males and breast cancer among females. The 
detailed list is given in Table 3.1 [5].

3.3  Oncology Care in Bahrain

Cancer treatment has been made available in the multi-specialty tertiary care hospi-
tal in the Ministry of Health facility at the Salmaniya Medical Complex (SMC), 
Manama, Bahrain since 1997, with a Radiotherapy unit. Subsequently, a chemo-
therapy unit and hemato-oncology services were added in 1999. General surgeons 
were offering the surgical management of solid tumors to a certain extent. Till then, 
the majority of the cases were referred for treatment abroad in Europe, the United 
States, India, and Singapore. After 2000, a greater number of Bahraini physicians 
got training abroad in oncological subspecialties including medical, radiation, and 
surgical oncology, and started treating cancer patients requiring multidisciplinary 
cancer care. Pediatric oncology and hemato-oncology services were available from 
2000 onward. But most pediatric cancer patients were referred abroad for treatment 
till 2010. In early 2019, a new center was developed – Bahrain Oncology Center 
(BOC) on the premises of King Hammad university hospital (KHUH) with state-of-
the-art equipment including the latest generation Linear accelerators, Brachytherapy, 
PET CT scans, PET MRI, and other Radio-nuclear pharmaceuticals. Apart from 
that, this facility also offers bone marrow/stem cell transplantation. From the diag-
nosis standpoint, most of the molecular testing is made available in this new facility 
[6]. No comprehensive cancer care facility is available in the private sector at pres-
ent, but few multi-specialty hospitals provide surgical oncology, medical oncology 
services and palliative care. Bahraini citizens are treated free of charge, but expatri-
ates are treated on payment to a certain extent for diagnostics and treatment in 
public hospitals.

3.4  Cancer Risk Factors

Cancer risk factors in Bahrain are similar to other GCC countries. Smoking is one 
of the most important risk factors, particularly among the young population. Obesity 
is another important risk factor; 33% of the Bahraini population is obese, particu-
larly adolescents, which is one of the highest in the GCC. Due to consanguineous 
marriages, the prevalence of genetically transmitted cancers has been identified like 
BRCA 1 and 2. A government sponsored program of the genetic testing of all 
Bahraini citizens was started at the beginning of 2019 [7, 8].
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3.5  Cancer Screening Programs

Cancer screening programs for breast and cervical cancers have been available for 
over a decade with mammography machines installed in some health centers in the 
country at primary care [9, 10]. PAP smear test is also available for women “at 
risk” in primary care. Prostate cancer screening is available in the tertiary care 
hospital at SMC for men at higher risk. Screening for colorectal cancer is also 
available at SMC.

3.6  Cancer Prevention Programs

Hepatitis B vaccination is undertaken at the primary care level. No vaccination pro-
gram with HPV vaccine is available in public hospitals but it is optional and avail-
able in private hospitals [10].

3.7  Cancer Diagnosis

Imaging facilities of CT, MRI, Gamma cameras (scintillation cameras) are available 
in the tertiary care in SMC and at KHUH. PET/CT and PET/MRI are available only 
at KHUH. Organ-specific nuclear imaging is also available at KHUH. Laboratory 
Testing facility for Molecular testing, Cytogenetics and Genetic testing, e.g., KRAS, 
NRAS, BRAF, FISH, HER2, and hereditary cancer genetic tests are available at the 
tertiary hospitals of SMC and KHUH.

3.8  Treatment

3.8.1  Medical Oncology

Medical oncology and hemato-oncology departments in SMC and in BOC are 
active in providing treatment with cytotoxic chemotherapy and systemic treatment 
including immunotherapy, targeted therapy, and biological agents. Stem Cell 
Transplantation (autologous and allogeneic) facility is only available in BOC [11]. 
Medical oncology services are available in a few multi-specialty hospitals in the 
private sector. There are about 14 (3 Bahraini and all other expatriates) registered 
medical oncologists currently practicing in public and private hospitals [12].
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3.8.2  Radiation Therapy

Currently, only one radiation oncology facility is functioning at BOC with four 
linear accelerators and one Gamma knife providing 3D, Intensity-Modulated 
Radiation Therapy (IMRT), Volumetric Modulated Arc Therapy (VMAT), 
Stereotactic Body Radiation Therapy (SBRT), and Stereotactic Radiosurgery (SRS) 
services. A dedicated brachytherapy unit is also functioning at the BOC. Currently, 
12 registered radiation oncologists are practicing in public hospitals in BOC and 
SMC. None in the private sector.

3.8.3  Surgery

Many trained surgeons are providing services for specific cancers like breast cancers, 
gynecological cancers, thoracic, and head and neck cancers. Many of these qualified 
surgeons provide services in both public and private hospitals. Some of them are also 
offering laparoscopic and robotic surgeries (for radical prostatectomy). Hyperthermic 
Intraperitoneal Chemotherapy (HIPEC) is currently not available in Bahrain.

3.8.4  Pediatric Oncology

Pediatric oncology services have been available in Salmaniya medical complex 
since the early 2000 and at BOC since 2019. Both the centers are providing compre-
hensive treatment for pediatric cancers.

3.8.5  Survivorship Track

Survivorship from cancer tracks is maintained with annual functions of the survivors 
by the government as well as by the Bahrain cancer society. Post-treatment surveil-
lance is carried out on these patients and for long-time survivors. Screening and 
surveillance for second cancers is regularly undertaken for these cancer survivors.

3.8.6  Palliative Care Track

Palliative and best supportive care is available at Salmaniya medical complex and at 
BOC with palliative care physicians, counselors, dietitians, psychiatrists, pain man-
agement, and social support teams. Regular palliative care clinics provide 
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supportive care and pain management. Some of the patients are also provided with 
home care with the palliative team visiting the patient’s residences. However, no 
hospice care center is available in Bahrain.

3.9  Research and Education

Currently, no oncology-related training programs are available in Bahrain. Bahraini 
doctors are sent abroad for specialized training in oncology. After obtaining the 
necessary qualification, these doctors typically work in public oncology facilities. 
Currently, both the oncology facilities are not involved in any international or 
national clinical trials. Regular national, regional international conferences and 
workshops are organized in Bahrain with public and private partnerships. There is a 
Bahrain Cancer Registry which is maintained by the Ministry of Health and cancer 
is a notifiable disease.

3.9.1  National Tumor Board (NTB)

The National Tumor Board (NTB) was established in early 2019 [13], where all 
cases of cancer, both from public and private hospitals are discussed for optimal 
multidisciplinary management. The meeting is organized twice a week at the 
BOC. Bahrain Cancer Society [14] was established in the late 1990s in the private 
sector, which organizes cancer awareness programs, educational events including 
organizing conferences, workshops, and other charitable programs in collaboration 
with the government oncology facilities.

There are few medical journals published from Bahrain. Bahrain Medical 
Bulletin is a popular medical journal in the country, but no specific oncological 
journal published. But every year few articles are published by Bahraini oncologists 
in national and international journals. Unfortunately, no basic research has been 
done so far on oncology in public hospitals.

3.10  Cost-Effective Cancer Care

Cancer treatment is expensive with the advent of new drugs and treatment modali-
ties, it exhausts the health budget of the country [15]. Cancer care accounts for one- 
third of the health budget in Bahrain. To reduce the cost and to avoid human error, 
cases are discussed in the NTB for any change in the treatment modality following 
the current NCCN/NICE guidelines. Many generic molecules and biosimilars are 
incorporated into the pharmacy to cut short the cost of the treatment. Sometimes 
alternate therapies/molecules are used to reduce the financial burden.
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3.11  Challenges and Advantages

Bahrain too comes across specific challenges in cancer care, particularly for the 
human resources of trained and qualified personnel [16]. The majority of the medi-
cal and radiation oncologists are expatriates, as few locals show interest in these 
challenging branches of oncology for training. Due to the social milieu, and taboo 
sometimes, patients’ acceptance of a particular treatment modality is a daunting 
task. Many patients consult at an advanced stage of the disease when treatment is 
purely palliative. There is a considerable need for a greater number of facilities for 
palliative and supportive care, particularly a good hospice is the need of the hour as 
there are large numbers of terminally ill cancer patients.

The advantage is that the country is small in a compact area with a limited popu-
lation, screening, surveillance, and follow-up are done effectively [1].

3.12  The Future of Cancer Care in Bahrain

With the new comprehensive cancer care center—Bahrain Oncology Center started 
functioning at the beginning of 2019, with its state-of-the-art equipment and quali-
fied doctors in each subspecialty of oncology, there is great hope for cancer patients 
in Bahrain for A HOLISTIC MANAGEMENT OF CANCER in this center. 
Unfortunately, few of the Bahraini doctors are showing interest in the field of oncol-
ogy, as a result, majority of the medical oncologists are expatriates. There is a need 
for more Bahraini doctors to be trained in oncology to fill the gap [16]. The avail-
able two public cancer care facilities need to increase the capacity to take the patient 
load [17]. More space and personnel are needed for palliative and supportive care. 
There is a strong need for a hospice center.

3.13  Conclusion

Bahrain, though a small country with a high incidence rate of cancer in the GCC, 
enjoys a high standard of health care. There is a comprehensive cancer center, 
Bahrain Oncology Center, which has been functioning since 2019. Salmaniya 
Medical Complex, a multi-specialty tertiary care center, takes care of cancer patients 
free of charge to all its citizens. Private hospitals treat a small number of cancer 
patients, both locals and expatriates. The majority of cancer caregivers are expatri-
ates. There is a need for international collaboration for cancer research and clinical 
trials. The government must encourage local doctors to get trained in the field of 
oncology and its subspecialties, which are the needs of the hour. More beds are to 
be allocated for palliative care and hospice care.
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Chapter 4
General Oncology Care in Egypt

Ahmed H. Ibrahim  and Emad Shash 

4.1  Egypt Demographics

4.1.1  Population

The Egyptian population is one of the largest in the Middle East and North Africa 
region. Egypt is home to a population of 99,842,504, according to the latest official 
census in January 2020 [1]. The population in Egypt represents 1.29% of the global 
population. It is ranked 14th in the list of countries sorted by population [2]. The 
rural areas encompass 57.2% of the total population, while the urban regions have 
42.8%, where the percentage of males is 51.5%, and the percentage of females is 
48.5%. Egypt is characterized by an expansive population pyramid with a youth 
bulge (Fig. 4.1a, b). It is estimated that 50.6% of the population is under the age of 
24 years and only 5.3% are above the age of 65 years [4]. Cairo is the most populous 
city with about 9.9 million inhabitants. Ninety-five percent of the population den-
sity lives along the Nile valley [1].
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4.1.2  Regions

Egypt has an area of approximately one million square kilometers. It is ranked 31st 
in the list of countries sorted by population [5]. Most of the Egyptian land is in the 
Northeastern part of Africa. Only the Sinai Peninsula is in the southwestern part of 
the Asian continent. Egypt has 27 governorates and is divided into four main geo-
graphical regions: the Nile River and Delta, the Sinai Peninsula, the Eastern Desert, 
and the Western Desert.
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Fig. 4.1 (a) Population distribution in Egypt by age and sex in 2000 [1, 3]. (b) Population distri-
bution in Egypt by age and sex in 2021 [1, 3]
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4.1.3  Economy

Egypt had an estimated Gross Domestic Product (GDP) of 363,092 million US dol-
lars and an estimated GDP per capita of 3613 US dollars in 2020 [6]. Egypt is a 
developing country, with a Human Development Index (HDI) of 0.707  in 2019, 
which classifies it as a ‘High Development Country’ and ranks 116th out of 189 
countries [7].

4.1.4  Government

Egypt is a presidential republic. The current president of Egypt is Abdel Fattah el- 
Sisi, in-house, since May 2014. Egypt is ruled by a new constitution, approved by 
referendum in January 2014. The constitution states that Egypt is a democratic state 
with a division of power between the bicameral parliament (composed of the House 
of Representatives and the Shura Council), the Government and the Judicial 
system [8].

4.1.5  Life Expectancy

The average life expectancy of Egyptians has increased over the past decades. In 
2020, the life expectancy at birth was 73 years (74.3 for males; 75.5 for females) 
[1], and the life expectancy at age 65 was 14.1 years [4]. In 1990, the average life 
expectancy at birth was only 63.5 years.

4.2  Cancer Statistics in Egypt

In 2019, 324,949 patients with malignant neoplasms were being treated in Egypt at 
the states’ expense [1]. As estimated by Global Cancer Observatory (GLOBOCAN) 
in December 2020, the most prevalent cancers in Egypt are (5-year prevalence of all 
ages) [9]: breast (61,160), liver (28,977), bladder (26,986), Non-Hodgkin Lymphoma 
(19,096), leukemia (14,274), brain, and Central Nervous System (11,470), and pros-
tate (10,523); with a total of 278,165 for all cancers. The highest incidence numbers 
for specific cancer cases in Egypt in 2020 were: liver (27,895), breast (22,038), 
bladder (10,655), Non-Hodgkin Lymphoma (7305), lung (6538), leukemia (5231), 
and prostate (4767); with a total of 134,632 for all cancers (Fig. 4.2a). The specific 
cancer distribution in males and females is shown in Fig.  4.2b and in Fig.  4.2c, 
respectively [9].
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Fig. 4.2 (a) Number of new cases in 2020, both sexes, all ages (GLOBOCAN) [9]. (b) Number of 
new cases in 2020, males, all ages (GLOBOCAN) [9]. (c) Number of new cases in 2020, females, 
all ages (GLOBOCAN) [9]
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The highest mortality numbers for 2020  in Egypt were: liver (26,523), breast 
(9148), bladder (6170), lung (5817), Non-Hodgkin Lymphoma (4078), leukemia 
(3858), and brain and Central Nervous System (3686); with a total of 89,042 for all 
cancers [9].

A gradual increase in mortality numbers over the years can be seen in the WHO 
Cancer Mortality database report for 2015 (Tables 4.1 and 4.2) [10].

4.3  Oncology Care in Egypt

Cancer care in Egypt is provided by the Ministry of Health (MoH), university hos-
pitals, Non-Governmental Organizations (NGOs), military and police oncology 
units, and the private sector.

There are 11 oncology centers supervised by the Ministry of Health, which con-
tain 943 beds. The number of all physicians registered in the ministry is 120,606. 
Yet, there is not an official count of the number of oncologists [1].

University hospitals are major elements of the healthcare sector. There are 24 
public medical schools, ten private medical schools, and 109 university hospitals 
covering most of Egypt. Each medical school has an oncology department with a 
radiotherapy unit, nuclear medicine, surgical oncology, and chemotherapy unit. 
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Fig. 4.2 (continued)
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Table 4.1 Number of deaths, all cancers, females, all ages, WHO cancer mortality database [10]

Year Deaths Crude rate ASR(W) Cumulative risk

1955 1043 9.14 14.78 –
1956 1125 9.59 14.73 –
1957 1068 8.86 13.19 –
1958 1245 10.05 15.02 –
1959 1346 10.57 15.75 –
1960 1354 10.35 14.67 –
1961 1348 10.03 13.93 –
1962 1454 10.53 14.49 –
2000 6773 19.82 25.21 –
2001 7764 22.29 28.14 –
2002 8446 23.81 29.82 –
2003 9130 25.27 31.61 –
2004 9530 25.92 32.29 –
2005 9904 26.46 32.82 –
2006 10219 26.84 33.08 –
2007 10149 26.20 32.08 –
2008 10915 27.68 33.72 –
2009 11357 28.28 34.22 –
2010 12042 29.40 35.57 –
2011 12370 29.58 35.50 –
2014 14321 32.02 38.26 –
2015 14533 31.78 37.78 –

Table 4.2 Number of deaths, all cancers, males, all ages—WHO cancer mortality database [10]

Year Deaths Crude rate ASR (W) Cumulative risk

1955 1596 13.51 25.93 –
1956 1791 14.76 26.59 –
1957 1583 12.69 21.76 –
1958 1845 14.39 25.35 –
1959 1951 14.80 25.45 –
1960 1999 14.75 24.93 –
1961 2092 15.02 25.31 –
1962 2360 16.50 26.02 –
2000 9544 27.54 40.08 –
2001 10851 30.72 44.21 –
2002 11538 32.04 46.14 –
2003 12716 34.65 49.70 –
2004 12957 34.64 49.71 –
2005 13136 34.48 49.33 –
2006 13474 34.73 49.16 –
2007 13514 34.22 48.23 –
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Examples include [11]: Cairo University hospitals (Kasr El Ainy), Ain Shams 
University hospitals (El-Demerdash), Alexandria University hospitals, El-Mansoura 
University hospitals, and Asyut University hospitals.

“National Cancer Institute (NCI)” is an organization affiliated with Cairo 
University. The primary institute is in the heart of Cairo and has been operating 
since 1969. In 2012, The “National Cancer Hospital and Institute: Breast Cancer 
Hospital” started operating in the First Settlement, New Cairo, to cover the increased 
demand caused by the increased breast cancer incidence in Egypt [9]. A third hos-
pital “New National Cancer Institute 500500” is currently under construction, 
expected to open in 2023. It is located at Sheikh Zayed City, Giza. The hospital will 
have 1020 beds in the inpatient department, 500 beds in the day-care department, 60 
operating theaters, 15 radiotherapy machines, and a research center [12].

Charity hospitals play a major role as cancer treatment can be very expensive for 
many. Shefaa El-Orman Hospital is a big comprehensive center in upper Egypt. The 
number of beds in the inpatient unit at the adult cancer hospital is 150, and 26 beds 
in the Intensive Care Unit (ICU). A children's cancer hospital has recently opened 
on February 23, 2021. It includes 100 beds in the inpatient department and 20 beds 
in the ICU unit [13].

In Cairo, Children’s Cancer Hospital Egypt 57,357 is a child cancer hospital 
founded in 1999 and operated in 2007. It is located at El-Sayeda Zinab distract, 
Cairo. It has reported an average overall survival rate of 72% and it received 3355 
new patients in 2020 [14].

Baheya Hospital is a specialized hospital for breast cancer. It is located at 
El-Haram, Giza. The hospital reported the monthly rate as screening 3000 women, 
3000 chemotherapy sessions, and 1000 radiotherapy sessions [15].

The Non-Governmental Organizations (NGOs) are also active players in the 
health field in Egypt, as they help by increasing the awareness of the disease, offer 
financial, professional aid and psychological support to breast cancer survivors. 
Examples of NGOs: Breast Cancer Foundation of Egypt, operating since 2004, 
Egyptian Society of Women’s Health and CanSurvive.

Other providers are military and police oncology units that treat both military 
and civilian patients, private cancer centers, and oncology clinics inside private 
hospitals.

Year Deaths Crude rate ASR (W) Cumulative risk

2008 14262 35.47 49.52 –
2009 15139 36.95 51.63 –
2010 15651 37.44 52.40 –
2011 16283 38.13 53.14 –
2014 18547 40.59 55.85 –
2015 17855 38.22 52.77 –

Table 4.2 (continued)
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4.3.1  Liver Cancer

Liver cancer, especially Hepato-Cellular Carcinoma (HCC), is a significant health 
burden in Egypt, which ranks above the 90th percentile worldwide in liver cancer 
incidence. There is a strong male predominance of 45.9% in comparison with 22.7% 
for females [16, 17]. Male predominance is presumably due to higher exposure of 
males to HCV. Some authors attributed this difference to the fact that males were 
more affected by schistosomiasis. Hence, males were the main target of parenteral 
anti-schistosomal therapy campaigns, causing iatrogenic transmission of infec-
tion [18].

4.3.2  Breast Cancer

Breast cancer is the leading malignancy among females in Egypt [9]. The most 
common tumor histology is infiltrating duct carcinoma (83.2%), followed by infil-
trating lobular carcinoma (9.1%) and medullary carcinoma (3.2%). The most preva-
lent type is luminal A subtype (41.2%), followed by triple-negative subtype (28.5%), 
then Her2-expressing subtype (19.4%), and luminal B subtype (13.9%) [19]. The 
reasons for this trend are not clear yet. It is possible that different environmental 
factors affecting the younger generation lead to this consequence. Examples of 
these factors are the delayed age of marriage (i.e., late age of first birth), the smaller 
number of offspring and delayed age of breastfeeding (as more young women are 
educated and working than before) can be responsible for this trend.

4.3.3  Bladder Cancer

Egypt has a very high prevalence rate of bladder cancer compared to global rates. In 
1987, Egypt was ranked the top worldwide in bladder cancer mortality rate (Age- 
specific mortality rate of 10.8 per 100,000 in males) [20]. Over the past 26 years, a 
significant change in the histopathological types of bladder cancer in Egypt has 
been noticed. The relative frequency of Transitional Cell Carcinoma (TCC) 
increased from 22% in 1980 to 73% of bladder diagnosed in 2005, while Squamous 
Cell Carcinoma (SCC) decreased from 78% of diagnosed bladder tumors in 1980 to 
27% of diagnosed bladder tumors [21]. A significant decrease in the relative fre-
quency of bladder cancer at the National Cancer Institute in Cairo was also noted 
[20]. Even though, bladder cancer remains the second most common cancer among 
Egyptian males [9, 22]. There is a strong male predominance of the disease with 4:1 
male to female ratio [21, 23]. This may be due to higher rates of schistosomiasis 
hematobium among male farmers who are more exposed to the Nile water [24].
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4.4  Cancer Risk Factors

4.4.1  Liver Cancer

The global burden of diseases study in 2015, reported the etiological factors for 
HCC in Egypt as HCV (63%), HBV (13%), alcohol (12%), and other factors (12%) 
[25]. This significantly high prevalence of viral Hepatitis C among the Egyptian 
population is linked to HCV. 92.5% of anti-HCV-positive Egyptians are found to be 
infected with Genotype 4 (Genotype 4a alone constitutes about 63% of Hepatitis C 
genotypes) and are thus less responsive to interferon therapy [26–29]. A two-fold 
increase in HCC incidence rate in the last two decades was reported among chronic 
liver disease patients in Egypt, accompanied by a significant decline of HBV and a 
slight increase of HCV as risk factors [26]. HCV is the main risk factor for HCC, as 
a study reported, anti-HCV antibodies in 71% of HCC cases [27].

The high prevalence of viral Hepatitis B and C has been largely attributed to 
iatrogenic transmission of infection in mass treatment campaigns of schistosomiasis 
in the 1960s through 1980s [30]. Environmental factors, especially aflatoxins, have 
also been linked with the high prevalence of liver cancer in Egypt [31], and have 
been shown to contaminate more than 20% of silage, due to improper grain stor-
age [32].

4.4.2  Bladder Cancer

Schistosoma-Associated Bladder Cancer (SABC) is different from non- 
Schistosoma- Associated bladder carcinoma, and it is often regarded as a separate 
type of bladder cancer. Schistosoma hematobium’s eggs trigger a chronic local 
inflammatory response in the urinary bladder leading to the formation of “sandy 
patches.” This chronic wear and tear process triggers the release of various carcino-
genic compounds. It should be noted, however, that a latent period of 20–30 years 
exists between the peak of the schistosomal catch of infection and the manifestation 
of SABC. This explains why the incidence rate is highest among 40–59 year-old 
patients (42% of cases), while the schistosomal peak is during their 30s. Egypt has 
been largely successful in controlling schistosomiasis. Starting from the early 
1920s, tartar emetic was the only available treatment. This has lowered the disease 
prevalence to around 50% [33]. The Snail Control program was initiated in the late 
1930s, aimed at interrupting the life cycle of the parasites by destroying their snail 
host [34]; however, the prevalence hardly changed [35]. The major shift happened 
after the approval of praziquantel in 1980, especially when the National 
Schistosomiasis Control Project (NSCP) supplied ten million children in school-age 
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in rural Egypt and all residents of more than 500 villages were at high risk of infec-
tion with praziquantel. This success changed the prevalence of schistosomiasis from 
20% to 10% in 1999 and then lowered again to 3.5% in 2002 [36]. Also, there is an 
emerging trend whereby the proportion of SABC is decreasing in comparison to 
TCC. Hence, Egypt is becoming more “Westernized” in terms of its bladder carci-
noma subtypes [20, 37]. Another risk factor for bladder cancer is cigarette smoking, 
which increased the risk of bladder urothelial carcinoma as male smokers had a 
1.8-fold higher risk of urothelial carcinoma than males who never smoked [37]. The 
prevalence of smoking among the Egyptian population in 2010 was 22% [38] and is 
thought to be increasing [39]. Its prevalence could explain why bladder cancer 
remains among the top killers in Egypt.

4.5  Cancer Screening Programs

In September 2018, the government announced, “100 Million Healthy Lives,” the 
initiative of President Abdel Fatah el-Sisi to eradicate Hepatitis C and detection of 
Non-Communicable Diseases. It is an initiative that is targeted for screening and 
documentation of the exact number of current HBV, HCV, hypertension, and diabe-
tes mellitus patients in the Egyptian population. It was expanded by launching a 
sub-campaign “Egyptian Women’s Health Initiative,” a three-phase project, aiming 
at early detection of breast cancer by screening 28 million women [40]. One of the 
initiatives’ goals is to link all oncology centers that provide breast cancer manage-
ment service in a single network to ensure the integration between institutions and 
the high quality of the service provided [40].

Currently, there is no national screening program for cervical cancer as 
Papanicolaou (PAP) smear screening for cervical cancer is arguably cost- ineffective, 
given the relatively low rates of cervical cancer screening among Egyptian females 
in comparison to western countries [41]. By 2015, only 0.3% of the Egyptian 
females had a Pap smear [42]. Moreover, the new HPV vaccine, which was released 
in 2007, is very expensive and it is doubtful that it can be integrated into Egypt’s 
compulsory vaccination schedule any time soon. And the same could be stated 
about colon or prostate cancer screening programs.

However, many local initiatives provide this screening tool. The first locally 
organized service to offer regular screening to women was established at the Ain 
Shams University, in the Early Cancer Detection Unit (ASU-ECDU), in 1981 [43]. 
After this initiative, other universities and teaching hospitals in different governor-
ates have started similar units.
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4.6  Cancer Prevention Programs

4.6.1  Anti-Schistosomiasis Campaigns

Aiming to eradicate the high prevalence of schistosomiasis hematobium; the gov-
ernment founded 172 bilharzia centers, 449 bilharzia groups, and 1624 bilharzia 
units in Egypt [1]. There are regular local campaigns in areas with a reported recent 
increase in the number of new cases.

4.6.2  Anti-HCV and HBV Campaigns

As is mentioned earlier, hepatocellular carcinomas’ prevalence in Egypt is signifi-
cantly high as compared with global rates. Hence, prevention of its top etiological 
factors in Egypt, i.e., HBV and HCV, is a priority.

The Egyptian National Committee for the Control of Viral Hepatitis (NCCVH) 
started the national treatment program for HCV in 2007, based on sofosbuvir, 
pegylated-interferon, and ribavirin regimen [44].

MoH set up a web-based registry to arrange patient appointments and visits, and 
to record their patient data using a central database. A total of 49,630,319 individu-
als from a target population of 62.5 million (79.4%), spontaneously participated in 
the screening between October 1, 2018, and April 30, 2019. The overall HCV sero-
prevalence in the 48,345,948 individuals tested was 4.61%. 1,148,346 (76.5%) had 
viremia, and 91.8% of those with viremia had started their treatment. 465,992 of 
patients who started their treatment, reached the 12-week follow-up after the end of 
therapy. 386,103 of these 465,992 patients (82.9%) had a known treatment out-
come, and 381,491 (98.8%) of those with a known outcome had a sustained viro-
logic response. NCCVH worked on making oral Direct-Acting Antivirals (DAAs), 
available for the national treatment program at affordable prices. The cost of the 
HCV testing and treatment component of the program amounted to $207.1 million. 
The cost of screening a patient with HCV viremia is $85.41, and the cost of screen-
ing and curing a patient is $130.62 [45, 46].

Hepatitis B vaccination has become mandatory for all newborns in Egypt, as the 
hepatitis B vaccine (HB-Vaccine) was included in the compulsory vaccination pro-
gram for Egyptian children in 1992 [47]. It is part of the “Expanded Programme on 
Immunization”, planned to be given in 3 doses for all newborns at 2, 4, and 6 months 
after birth. Some studies showed that the hepatitis B coverage rate was markedly 
increased from 91% in 1996 to 97.3% by 2005 [48, 49].

4 General Oncology Care in Egypt



52

4.7  Cancer Diagnosis

Carcinogenesis is a multi-step process that may be silent through most of its natural 
history. This fact is often more complicated in Egypt. A retrospective, multicenter 
study, held in two pediatric oncology units found that delay in diagnosis is corre-
lated to socio-economic status, parental education, and family, being worse in 
lower-income families and among illiterate individuals [50]. Application of 
Guideline-Directed Management and Therapy (GDMT) faces technical and finan-
cial limitations. The absence of rich, nationwide medical literature limits standard-
ization and validation of diagnostic protocols designed specifically for Egyptian 
patients.

Cancer diagnosis involves multiple modalities such as biochemical markers, 
imaging modality, and histopathological examination. The combination of these 
methods usually leads to accurate preoperative staging and risk-stratification. 
However, few cancers are still staged surgically. Post-treatment diagnosis of recur-
rence remains underestimated in Egypt, with some cases passing undiagnosed due 
to patients’ preferences in a quiet end of life.

4.7.1  Imaging

A variety of imaging modalities are used to screen or diagnose cancer in Egypt, 
starting from x-ray, which may show an accidental discovery of a mass that neces-
sitates further assessment to detect its nature. Continuing with Computed 
Tomography (CT) scan and Magnetic Resonance Imaging (MRI), both can be 
enhanced by an external contrast. For breast cancer, mammograms and bilateral 
ultrasound are the most used modalities for screening. Positron Emission 
Tomography (PET) scan is used for the detection of remote metastases, especially 
for bony lesions. CT and MRI are accessible almost everywhere in Egypt. However, 
PET scans are only available in large centers. The financial cost of them is to be paid 
either by the patient’s own money, health insurance, or by the government for spe-
cific cases.

4.7.2  Molecular Testing

There are several technologies for the detection of sequence variations that have 
been developed and used in the oncology field in Egypt. There are three main groups 
of these technologies: Polymerase Chain Reaction (PCR), Hybridization, and Next- 
Generation Sequencing (NGS).

A tumor biopsy, followed by molecular testing is a common procedure in the 
daily practice of oncology medicine in Egypt. It is broadly used to detect hereditary 
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cancers and select the most effective treatment based on the molecular characteris-
tics of the tumor biopsy.

4.7.3  Cytogenetics and Genetic Testing

Cytogenetics testing for chromosomal aberrations and their corresponding fusion 
genes in specific cancers as Acute Myeloid Leukemia (AML), is a novel field in 
Egypt. It is still only available in major institutions such as NCI and university 
hospitals.

Since the introduction of advanced Fluorescence in Situ Hybridization FISH- 
based methods in the late 1980s, they greatly improved the cytogenetic analysis of 
hematopoietic and solid tumors. Several chromosome alterations are specific to a 
particular disease, such as the Philadelphia chromosome which is the translocation 
between chromosomes 9 and 22 in Chronic Myeloid Leukemia (CML), resulting in 
the BCR-ABL fusion protein.

Genetic testing for hereditary cancers and acquired mutations is available in uni-
versity hospitals and central private hospitals. Examples include BRCA1 and 
BRCA2 mutations in breast cancer hospitals, Philadelphia chromosome mutations 
in leukemia cases and KRAS mutations in colorectal cancer.

4.8  Treatment

In Egypt, matching with the global trend, cancer care is progressively becoming a 
matter of multidisciplinary management. This reduces discrepancies in classifica-
tion, management and improves the quality and prognosis. However, this approach 
still faces technical and financial problems, limiting its nationwide implementation. 
Cancer treatment involves oncological surgeries, radiation therapy, medical oncol-
ogy, palliative care, and pain management. Cancer patients may deal with one or 
more medical specialties during their treatment journey, which demands data-driven 
practices to support faster decision-making [51].

4.8.1  Medical Oncology

Medical oncologists carry most of the burden of cancer management. They are 
responsible for stabilizing patients’ other conditions—with the help of internists—
before, through, and after the therapeutic plan, in addition to, choosing the medical 
plan and administering the selected chemotherapy. To specialize in medical oncol-
ogy in Egypt, medical graduates must apply for the Egyptian fellowship in medical 
oncology. Fellowship’s duration is 5  years, 2  years of general internal medicine 
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training, and 3 years of specialty training. The capacity of the fellowship’s training 
program in 2020 was 50 doctors, and 150 in 2021.

Cancer care is always a multidisciplinary process that necessitates the coopera-
tion of medical oncologists, surgical oncologists, and radiation therapists. For 
example, breast cancer patients need a throughout risk stratification to choose the 
best treatment modality. Some patients may need neo-adjuvant chemotherapy and/
or hormone therapy. Others may undergo surgery directly, either Breast Conservative 
Surgery (BCS) or mastectomy, some patients may need radiotherapy either ordinary 
regimens or Accelerated Partial Breast Irradiation (APBI).

4.8.2  Radiation Therapy

Radiation-based surgical knife modalities include Stereotactic Radiosurgery (SRS), 
Gamma knife systems, Linear Accelerator (LINAC) systems and Proton beam ther-
apy or cyclotron. Radiation therapy modalities include Fractionation, 3D Conformal 
Radiotherapy (3DCRT), Intensity-Modulated Radiation Therapy (IMRT), and 
Image-Guided Radiotherapy (IGRT).

To specialize in radiotherapy in Egypt, medical graduates must apply for the 
Egyptian fellowship in radiotherapy. Fellowship’s duration is 4 years of specialty 
training. The capacity of the fellowship’s training program in 2020 was 28, and 
46 in 2021.

4.8.3  Surgery

Surgery always walks hand in hand with medical intervention. This can be noticed 
in liver cancer patients, who can be treated surgically with either liver transplanta-
tion, or surgical hepatectomy. However, due to the limited supply of organs and 
advanced cirrhosis, many patients are not eligible for surgery and many of them opt 
for Radiofrequency Ablation (RFA) or Trans-arterial chemoembolization (TACE). 
Also, bladder cancer patients in Egypt are treated with either radical cystectomy or 
Transurethral resection of the bladder (TURBT) if resectable, or with cisplatinum- 
based multi-agent chemotherapy, if unresectable.

4.8.4  Pediatric Oncology

All university hospitals in Egypt have specialized pediatric oncology units. There 
are specialized hospitals in pediatric oncology such as Shefaa El-Orman Hospital 
and Children’s Cancer Hospital Egypt 57,357. In 57,357 hospitals, 59% percent of 
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patients had solid tumors and 41% had hematopoietic cancers. The most common 
cancers were leukemia, lymphoma, CNS tumors, and neuroblastoma [52].

4.8.5  Survivorship Track

As a part of the management plan, those with reported good outcomes are set on a 
follow-up plan, ranging between 2 and 5 years on average. Regular checkup dates 
include full physical examination, laboratory, imaging investigations, and counsel-
ing for lifestyle modifications and psychological support. Patients are advised to 
seek help immediately if any new symptom is developed.

Psycho-oncological service remains a cornerstone in management. In a recent 
meta-analysis study, it became evident that 38.2% of cancer patients suffered from 
any type of mood disorder, and 31.6% suffered from depression or anxiety, which is 
underestimated in Egyptian oncological care [53]. Palliative care and End-of-life 
care (EOLC) is a growing medical specialty in Egypt. However, it also faces a few 
financial and technical limitations [54].

4.8.6  Palliative Care Track

Palliative care is care given to improve the quality of life of patients in terminal 
stages. It targets several physical symptoms such as pain, fatigue, loss of appetite, 
nausea, vomiting, shortness of breath, and insomnia. This can be done using non- 
therapeutic doses of chemotherapy and/or radiotherapy. Surgery is also an option 
for oncological emergencies such as spinal cord compression. Emotional and spiri-
tual support is also given to patients and their families to cope with the difficulties 
of the situation.

4.9  Research and Education

The main academic research and education sector in Egypt is covered by public and 
private universities. There are 24 public and ten private medical schools in Egypt. 
Each is run by a varsity of academic staff who publish hundreds of publications 
annually. In addition to teaching thousands of undergraduate and postgraduate med-
ical personnel. The number of medical graduates in December 2019 was 7–8 thou-
sand [55].

Theodor Bilharz Research Institute in Warrak district, Giza, Egypt is an institute 
primarily focused on schistosomiasis prevention and control. The institute was 
founded in 1964, after an agreement between the Federal Republic of Germany and 
the Egyptian Government [56]. There are high prevalence and incidence rates of 
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schistosomiasis in Egypt as mentioned earlier, which is responsible for the high 
incidence rate of Transitional Cell Carcinoma (TCC). Successful management of 
schistosomiasis and breaking its life cycle, especially the freshwater snail—the 
intermediate host—will subsequently cause a noticeable decrease in Transitional 
Cell Carcinoma (TCC) incidence rate.

Although Theodor Bilharz Research Institute was mainly founded to control 
schistosomiasis, the institute’s mission is to control endemic tropical diseases in 
Egypt such as viral hepatitis and to be a leading center in research and training. The 
institute has 300 hospital beds and is managed by manpower of 482 researchers [57].

Few charity hospitals have their research centers, such as Shefaa El-Orman 
Hospital, Children’s Cancer Hospital Egypt 57,357, and Baheya Hospital. They run 
both clinical and academic trials, benefiting from the high number of patients regis-
tered in each hospital, opening the door for more future private-funded trials.

The Egyptian Cancer Research Network launched on November 5, 2016, is a 
collective of research professionals, groups, organizations, and institutions involved 
in Cancer research in Egypt. The goal of the network is to connect oncology 
researchers in Egypt and to facilitate the conduction of large-scale multicenter [58].

4.10  Cost-Effective Cancer Care

Being a developing country, assuring cost-effectiveness is an important side of the 
healthcare sector in Egypt. Especially for oncology patients, as managing their con-
dition is almost always very expensive.

A study that used Egypt as a case study for hepatitis C screening and treatment 
in the developing countries found implementing hepatitis C screening and treatment 
of non-symptomatic, average-risk Egyptian adults would be cost-saving with triple- 
therapy and very cost-effective with dual-therapy [59].

4.11  Challenges and Advantages

Some of the challenges faced by the Egyptian healthcare system are mentioned as 
follows:

• Affected by the sustained increase in incidence rates of neoplasms in the Egyptian 
population through the years; the health sector is facing many challenges espe-
cially with the number of facilities and manpower needed to operate them and 
provide the standard quality of care.

• Mostly guided by local institutional guidelines for cancer management, provid-
ing the same medical service in all regions can be quite challenging. Hence, the 
need to adhere to a unified national guideline is becoming a priority for the 
healthcare sector in Egypt.
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• As shown in the WHO Cancer Mortality database’s report for 2015 [10], there 
has been a sustained increase in the mortality rate in Egypt since the 1950s; fur-
ther work should be conducted to investigate this trend. On one hand, it may be 
due to the increase in population number and consequently, the increase in popu-
lation at risk which caused the increase in incidence rates. On the other hand, it 
may be caused by strict and more accurate documentation and advanced screen-
ing and investigative tools. Other occult factors may also be responsible.

• One of the challenges facing cancer care in Egypt is the late stage at first presen-
tation, leading to reduced effectiveness of therapy and higher morbidity and mor-
tality rates. For example, one of the most important reasons is the lack of health 
awareness in Egyptian women about the early warning signs of breast cancer and 
the importance of early consultation. Eighty-five percent of Egyptian women 
were found to have insufficient knowledge about the disease in some studies [60].

• As a developing country, the expensive cost of cancer treatment is a magnificent 
problem. It can be an obstacle in the road of providing newly released treatment 
modalities.

• Many facilities do not integrate a multidisciplinary team approach into their can-
cer management plans. Its implementation should be taken into consideration to 
improve the quality of healthcare.

4.12  The Future of Cancer Care in Egypt

Cancer care in Egypt is a progressive sector due to the ongoing increase in the num-
ber of oncology-specialized hospitals, in addition to receiving more attention from 
both the government and the community, subsequently increasing the fund given to 
healthcare-providing hospitals and institutes and research cuts. Yet, more focus 
should be given to the prevention and screening of specific types of cancers that do 
not have an existing system.

4.13  Conclusion

Egypt has the potential to become an eminent country in the field of oncology. 
Having the required manpower, growing infrastructure, and endemic diseases and 
factors that are rarely found in advanced countries, which is an excellent opportu-
nity for research. More oncology-specialized hospitals, trained oncologists, and 
medical personnel will be needed to keep up with the actively growing Egyptian 
population and subsequently, the prevalence of cancers.
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Chapter 5
General Oncology Care in Iraq

Nada A. S. Al Alwan

5.1  Iraq Demographics

The Republic of Iraq lies in western Asia encircling the Mesopotamian plain. It has 
an area of 437,072 km2; fed by the Euphrates and Tigris rivers. The population, 
estimated to be 40,384,685, continues to grow at a rate of 2.4% per year and the 
fertility rate is 3.9%. Almost 70% lives in urban areas and only 5% are over 60 years 
old with a life expectancy at birth reaching 72 years. There are 18 governorates in 
Iraq, including three in the Kurdistan Region (KRG). The capital, Baghdad, is the 
second largest city in the Arab World, following Cairo with a population of eight 
million [1–4].

The fifth largest proven conventional oil reserve globally, with 141 billion bar-
rels, is present in Iraq, which is considered the third largest oil exporters [4]. Owing 
to the continuous conflicts over the past four decades, merely 30–40% of the coun-
tries have been properly explored. In 2019, the Gross Domestic Product (GDP) 
grew by an estimated 4.4% due to improved security conditions, higher oil prices, 
and increased agricultural production. The GDP in Iraq was worth 234.09 billion 
US dollars in 2019, according to official data from the World Bank and projections 
from Trading Economics (https://tradingeconomics.com/iraq/gdp); representing 
0.20% of the world economy [1, 4, 5].
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5.2  Cancer Statistics in Iraq

It has been estimated that the highest incidence of cancer within the coming 15 years 
will be registered in the Eastern Mediterranean Region (EMR) for reasons attributed 
to population growth, aging, lifestyle modification, urbanization, and exposure to 
carcinogens [19]. The types and burden of cancers are variable in different countries 
in the region [20]. In Iraq, the Ministry of Health (MOH) established the Iraqi 
Cancer Registry (ICR) in 1974 in collaboration with the International Agency for 
Research on Cancer (IARC), France. Since then, several reports have been pub-
lished recording the ICR for the years (1976–1985), (1986–1988), (1989–1991), 
(1992–1994), (1995–1997), (1998–1999), followed by successive reports yearly. 
The pooled data from all governorates are registered by well-trained staff, instructed 
on Cancer Registry Program 4 (Can Reg 4) and ICD-O code, who work at the can-
cer registry units in the major hospitals [21, 22]. The filled forms are referred at 
three-month intervals to the cancer registry section of the Iraqi Cancer Board (ICB); 
where they are checked for accuracy and completeness, then introduced in the 
Alphabetical Index into the system to prevent duplication [23].

The age-standardized incidence and mortality rates of cancer among the Iraqi 
population in 2018 as displayed in the Global Cancer Observatory [24] are 105.5 
and 64.7, respectively (Table 5.1). The latest ICR [25] has illustrated that the total 
number of new cancer cases during 2018 was 31,502, with an incidence rate of 
82.6/100,000 population; 43% occurred in males and 57% in females (Table 5.2). 
The top registered cancers were breast cancer (19.7%), bronchus and lung (8.2%), 
colorectal (6.1%), leukemia (6.0%), and urinary bladder (4.9%) (Table 5.3, Fig. 5.1). 
Among males, the top three cancers were bronchus and lung (13.4% with an inci-
dence of 9.5/100,000 male population), followed by urinary bladder (8.6%) and 
leukemia (7.8%). On the other hand, the top three cancers among females were 
breast (34.1% with an incidence of 32.3/100,000 female population), thyroid gland 
(6.1%), and colorectal (5.1%). Among children, the total number of cancers was 
1715, representing 5.44% of total cases of cancer at all age groups. The most preva-
lent childhood malignancy was leukemia (3.6%) followed by Brain/CNS (1.9%) 
and Non-Hodgkin Lymphoma (0.9%) [25].

Overall, the most common causes of malignant related deaths in Iraq were due to 
cancers of the bronchus and lungs (18.9%), breast (12.3%), and leukemia (12.1%) 
(Fig. 5.2) [25].
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Table 5.1 Incidence, mortality, and prevalence of cancer in Iraq by cancer site [24]

Cancer New cases Deaths 5 year prevalence, 
all ages

Number Rank %
Cum. 
Risk Number Rank %

Cum. 
Risk Number Prop.

Breast 5141 1 20.3 4.03 1727 2 11.9 1.4? 13006 66.9

Lung 2123 2 8.4 1.36 2066 I 14.2 1.32 2039 5.18

Leukemia 1614 3 6.6 0.48 132? 3 9.1 0.41 4437 11.28

Bladder 1454 4 5.7 0.89 596 6 4.1 0.33 3465 8.81

Brain/nervous 
system

1342 5 5.3 0.50 1085 4 7.5 0.45 3189 8.11

Non-Hodgkin 
lymphoma

1250 6 4.9 0.49 476 10 3.3 0.21 3013 7.66

Colon 926 7 3.7 0.49 528 8 3.6 0.27 1888 4.80

Stomach 791 8 3.1 0.40 750 5 5.2 0.38 1006 2.56

Hodgkin 
lymphoma

650 9 2.6 0.16 168 16 1.2 O.0 1934 4.92

Thyroid 631 10 2.5 0.22 69 23 0.48 0.03 1823 4.63

Prostate 556 11 2.2 0.80 159 19 I 0.14 1051 5.28

Liver 539 12 2.1 0.32 538 7 3.7 0.32 443 1.13

Ovary 534 13 2.1 0.42 362 0.34 1279 6.59

Kidney 530 14 2.1 0.23 195 15 1.3 0.10 1214 3.09

Pancreas 503 15 2.0 0.31 500 9 3.4 0.31 380 0.97

Larynx 491 16 2.0 0.32 360 12 2.5 0.24 1189 3.02

Rectum 409 ,, 1.6 0.19 235 14 1.6 0.11 847 2.15

Gall bladder 293 18 1.2 0.18 253 13 1.7 0.16 329 0.84

Cervix uteri 244 19 0.96 0.20 159 18 I.I 0.15 612 3.15

Oral cavity 237 20 0.94 0.13 146 20 1.0 0.08 568 1.44

Corpus uteri 215 21 0.85 0.22 60 24 0.41 0,01 552 2.84

Multiple 
myeloma

187 22 0.74 0.11 143 21 0.98 0.09 374 o.95

Nasopharynx 1'4 23 0.69 0.07 125 22 0.86 O.O<i 487 1.24

Testis 173 24 0.68 0.08 32 30 0.22 0.03 551 2.77

Esophagus 172 25 0.68 0.10 165 17 I.I 0.10 165 0.42

Melanoma of 
skin

96 26 0.38 0.04 34 29 0.23 0.02 239 0.61

Salivary glands 96 27 0.38 0.05 57 25 0.39 0.03 223 0.57

Anus 56 28 0.22 0.03 so 26 0.34 0.03 119 0.30

Hypopharynx 51 29 0.20 0.03 28 31 0.19 0.01 81 0.21

Oropharynx 40 30 0.16 0.02 38 27 0.26 0.02 99 0.25

Kaposi 
sarcoma

40 31 0.16 0.02 23 32 0.16 0.01 92 0.23

Mesothelioma 36 32 0.14 0.02 35 28 0.24 0.02 39 0.10

Vulva 23 33 0.09 0.02 16 33 0.11 0.01 66 0.34

Vagina 18 34 0.07 0.02 12 34 0.08 0.02 44 0.23

Penis 5 35 0.02 0.01 3 35 0.02 0.00 13 0.07

All cancer sites 25320 11.1 14524 7.07 139.32
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Table 5.2 Distribution and incidence rates/100,000 population of new cases of cancer by gender, 
ICR, Iraq, years 1994–2018 [25]

Year Male no. % Female no. % Total no. % IRa

1994 4230 54.4 3555 45.6 7785 100 38.91
1995 4344 54.7 3604 45.3 7948 100 44.69
1996 4466 53.5 3894 46.5 8360 100 45.69
1997 4521 52.7 4071 47.3 8592 100 45.67
1998 4774 52.9 4259 47.1 9033 100 45.74
1999 4556 50.9 4380 49.1 8936 100 43.95
2000 5376 49.4 5512 50.6 10,888 100 52.00
2001 6758 50.6 6574 49.4 13,332 100 61.83
2002 6964 49.8 7021 50.2 13,985 100 62.97
2003 5698 50.6 5550 49.4 11,248 100 49.17
2004 7525 51.8 6995 48.2 14,520 100 61.63
2005 7505 49.5 7667 50.5 15,172 100 54.26
2006 7377 48.5 7849 51.5 15,226 100 52.84
2007 6656 46.8 7557 53.2 14,213 100 47.88
2008 6589 46.5 7591 53.5 14,180 100 44.46
2009 7201 47.3 8050 52.7 15,251 100 48.16
2010 8544 46.3 9938 53.7 18,482 100 56.89
2011 9352 46.2 10,926 53.8 20,278 100 60.82
2012 9268 43.9 11,833 56.1 21,101 100 61.69
2013 10,568 45.4 12,740 54.6 23,308 100 66.41
2014 11,411 44.5 14,187 55.5 25,598 100 71.10
2015 11,205 44.4 14,064 55.6 25,269 100 68.41
2016 11,194 43.8 14,362 56.2 25,556 100 67.45
2017 12,502 43.1 16,521 56.9 29,023 100 78.14
2018 13,612 43.0 17,890 57.0 31,502 100 82.62

aIncidence rate

Table 5.3 Distribution of the top ten cancers in Iraq, ICR, 2019 [25]

Top ten cancers/all No. %

1 Breast 6206 19.70
2 Bronchus and lungs 2579 8.19
3 Colorectal 1936 6.15
4 Leukemia 1899 6.03
5 Urinary bladder 1542 4.89
6 Brain and CNS tumors 1541 4.89
7 Thyroid 1413 4.49
8 Non-Hodgkin lymphoma 1268 4.03
9 Skin 1142 3.63
10 Prostate 1023 3.25
Total top ten 20,549 20,549 65.23
Total other sites 10,953 10,953 34.77
Grand total 31,502 31,502 100
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5.3  Healthcare System in Iraq

Before 1980, the United Nations (UN) reported that Iraq had the most robust health-
care system in the Middle East with respect to its infrastructure, competent special-
ists, and free universal health service coverage [6]. The consequences of the 
successive wars, sanctions, civil conflicts and political instability yielded a shortage 
in the medical resources, expertise, and funds [4–8]. Currently, the government 
spends 6–7% of its GDP on the health sector, providing free of charge services to all 
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Fig. 5.1 Incidence rate/100,000 population of the top ten cancers in Iraq, IRC, 2019 [25]
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citizens through a network of Primary Health Care Centers (PHCC) and public hos-
pitals. Specialized care is also presented by private hospitals, the costs of which are 
met out-of-pocket as the health insurance program has not initiated yet in Iraq [1, 3].

The latest Annual Statistical Report of the Ministry of Health/Environment 
(MOH) in Iraq (http://www.moh.gov.iq/arabic) has displayed that there are 286 
governmental hospitals, 143 private hospitals, and 2808 PHCC; the PHCC and units 
serve 0.7/10,000 populations. The number of hospital beds per capita is 1.3/1000 
population, of which 70–75% are in general hospitals and 25–30% in specialized 
clinics and centers. Currently, there are 37 functioning medical colleges distributed 
at the government and private levels. The rates of physician, paramedical, and nurs-
ing staff are equivalent to 0.93, 2.3, and 2.2/1000 population, respectively. The adult 
mortality rate/1000 population is 2%. The main registered causes of death among 
the population are ischemic heart disease (12%), followed by cancer (9%) and cere-
brovascular accidents (8%) [1, 9].

5.4  Oncology Care in Iraq

At the beginning of the twentieth century, Baghdad was a pioneer among the Arab 
World in cancer management. X-ray machines were introduced in the Radiology 
Institute of Baghdad since 1920, followed by installing cobalt-60 units in the 1950s, 
Cs-137 for brachytherapy in the 1960s, and linear accelerators in the 1970s [10]. 
Between 1950 and 1980, Iraq hosted many patients and students from neighboring 
countries, providing quality healthcare and medical education [11, 12]. During the 
gulf wars (1990, 2003), Iraq was exposed to various ammunitions of massive destruc-
tion, which raised the debate upon their probable carcinogenicity. The UN sanction 
(1990–2003) imposed an embargo on a range of diagnostic and therapeutic cancer 
equipment, including linear accelerators, certain chemotherapy drugs and radioiso-
topes, suspecting that they might be converted into chemical weapons [8, 13].

With the objective of addressing the cancer burden in Iraq, the MOH established 
the “Iraqi Cancer Board” (ICB) in 1985, which is represented by various specialties 
from different governorates. The ICB consists of specific functional units to coordi-
nate their relevant programs, i.e. registration, prevention, early detection, treatment, 
palliative care, and research. In 2010, members of the ICB designed a “National 
Cancer Control Plan” (NCCP) for Iraq [14], in accordance with the cancer control 
strategy, recommended by the World Health Organization (WHO) [15–17]. Ongoing 
efforts have been exerted to ensure translation of the NCCP into implemented 
financed, evidence-based actions. Documentation of the cancer data is carried out 
through the national population based “Iraqi Cancer Registry” (ICR), which pools 
information on newly diagnosed cancer cases from medical record departments of 
all hospitals and laboratories (public and private) of the governorates.

Excluding the Kurdistan Region (KRG), currently there are about 35 public can-
cer care facilities, i.e., hospitals, centers, and units, distributed over the Iraqi gover-
norates (10 of which are in the capital), comprising approximately 2000 beds. The 
largest public tertiary hospital in Baghdad, the “Medical City Teaching Complex” 
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(MCTC), includes four specialized cancer centers. KRG established “Zhianawa 
Cancer Center” in Sulaymaniyah equipped with brachytherapy, and “Hiwa Cancer 
Hospital.” The latter is considered the second largest provider of public oncology 
care following “Al-Amal National Cancer Center” in Baghdad [5, 18]. Nowadays, 
Iraq is investing in the private health sector to upgrade cancer services and save the 
money it spends yearly on the medical evacuation program.

5.5  Cancer Risk Factors

The prevalence of tobacco smoking exceeds 30% among men in the EMR [26]. 
World Health Organization (WHO) estimated that tobacco-related cancer deaths 
have reached 18.4% [27]. The latest population based “STEPS Survey of Non- 
Communicable Disease” (NCD) risk factors carried out on 4071 Iraqi adults 
revealed that 38.0% of men and 1.9% of women were current smokers of tobacco. 
The daily tobacco users constituted 19.6% of the Iraqi adult population (36.1% 
men, 1.8% women). About 0.4% of men were users of smokeless tobacco. Six in ten 
smokers had tried to stop smoking 1 year before the survey. Approximately, 56% 
and 52% of adults were exposed to second-hand smoke at the workplace and at 
home, respectively. The average monthly expenditure on cigarette smoking was 
(34485) Iraqi dinars in 2015, whereas the cost of 100 packs of manufactured ciga-
rettes, as a percentage of per capita GDP, was 2.4% [28, 29].

The same STEPS survey [28] displayed that 33.5% of the adult population in 
Iraq were obese (25.6% men, 42.6% women), while 65.4% were overweight (58.7% 
men, 73.1% women). Overall, 47% have experienced insufficient physical activity 
(34.9% men, 60% women). The median time spent on average activity per day was 
25 min, whereas 82.3% did not engage in any physical activity. It has been recently 
estimated that about 50% of men and 35% of women in the EMR are currently 
overweight or obese [30]. Studies on alcohol consumption have demonstrated that 
97.8% of Iraqi adults were lifetime abstainers (95.8% men, 100% women), only 
0.6% were current drinkers [2, 28].

5.6  Cancer Screening Programs

In 2001, a “National Program for Early Detection of Breast Cancer” in Iraq was 
initiated by the MOH through establishing four main specialized referral training 
centers for early detection in Baghdad, Basra, and Mosul, in addition to specialized 
clinics in the major hospitals of each governorate. The main objectives of the pro-
gram are early detection of breast cancer, reduction in cancer-related morbidity and 
mortality, and public promotion of cancer prevention and control [8, 17, 33–36]. 
The Ministry of Higher Education and Scientific Research (MOHESR) supported 
MOH by developing a “National Cancer Research Program” in 2010, focusing on 
breast cancer and a “National Cancer Research Center” (NCRC) in 2012. In 
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addition to the research and training activities, the NCRC of Baghdad University 
has launched several awareness campaigns among the society on early detection of 
the disease [38]. Chaired by community leaders, a series of educational seminars 
were carried out covering almost all Universities, Ministries, Council of Ministers, 
Iraqi Parliament; and extended to reach the rural areas. Under the supervision of 
WHO/IARC, the NCRC developed an online information system database for 
patients with breast cancer. Numerous implemented activities of the aforementioned 
programs were sponsored by WHO, through provision of some urgently needed 
equipment and facilitating training of the staff running the breast cancer centers and 
clinics [8, 17, 36, 39, 40]. Although cervical cancer is not common in Iraq, yet there 
are sporadic activities for screening through Pap smears. It has been reported that 
9.9% of Iraqi women (aged 30–49 years) had a Pap smear test at least once in a 
lifetime [28, 37]. Currently, there are active plans to initiate screening for colorectal 
and cervical cancers in Iraq.

5.7  Cancer Prevention Programs

The International Union against Cancer (UICC), World Cancer Declaration Target 
Report [31], shows that Iraq has made significant progress in key preventive areas 
including:

• Implementation of tobacco control legislation in accordance with the WHO 
MPOWER tool [32].

• Existence of national regulations on the prohibition of public availability of alco-
hol [2, 28].

• Launching national public mobilization campaigns on tobacco control, promo-
tion of physical activity and healthy diet. Anthropometric measurements and 
obesity screening have been introduced in schools [2, 28].

• Implementation of the WHO STEP wise surveillance survey on the NCD risk 
factors [28, 31].

• Reduction of stigma and myths around breast cancer through public awareness 
campaigns reaching rural areas. Initiation of breast cancer early detection pro-
grams supported by research projects [8, 17, 33–36].

5.8  Cancer Diagnosis

5.8.1  Imaging

It has been registered in 2019 that there are 152 Computed Tomography (CT) scans 
and 90 Magnetic Resonance Imagining (MRI) machines, constituting 3.9 and 
2.3/100,000 population, respectively [1]. Positron Emission Tomography/Computed 
Tomography (PET/CT) is available in the Medical City Teaching Hospital and in 
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private oncology centers in Baghdad, Najaf, and Erbil. There are five Gamma 
Cameras in Baghdad and Gamma knife procedures are readily practiced in Erbil [1]. 
Excluding Baghdad and Erbil, there is very limited access to nuclear medicine diag-
nostic and treatment facilities.

5.8.2  Laboratory

Iraq is in the process of establishing accreditation for cancer diagnosis according to 
the international standards, in collaboration with IAEA, WHO, and the Royal 
College of Pathologists through adopting Good Laboratory Practice (GLP).

5.8.3  Cytogenetic and Molecular Genetics

The “Iraqi Center for Research on Cancer and Medical Genetics,” affiliated to 
Mustansiriya University since 1995, focused on the study of the genetic material in 
cancer cells and carried out the transplantation of human and animal cells, in vivo 
and vitro. In 2016, the MCTC organized a plan of action to upgrade the genetic test 
procedures in different fields, focusing on hematology. The prevalence of BRCA1 
and BRCA2 as common founder mutations among Iraqi families at risk of breast 
cancer was explored [54]. Great efforts were placed to ensure the availability of the 
requested resources, including sufficient infrastructure, competent trained man-
power, logistics and financial support. During 2019, several advanced genetic tests 
were introduced in the diagnostic service for the first time in Iraq to serve leukemia 
patients. The provided examinations included, but not limited to, the molecular 
genetic tests for AML patients, i.e., FL3, NPM1, PML-RARA mutations for APL, 
JAK2 mutations for MPN, BCR-ABL quantitative assessment for CML patients, in 
addition to assays for MPL and CALR mutations. At a subsequent stage, cytoge-
netic tests were provided to the clinical laboratory service in the “Center of 
Hematology,” MCTC, complementing the molecular genetics through adding cyto-
genetic analysis of chromosomal translocations in AML and MDS and baseline 
analysis of Philadelphia chromosome for patients with CML.

5.9  Treatment

5.9.1  Medical and Radiation Oncology

Oncology care is provided through specialized oncology and radiotherapy hospi-
tals. Clinical oncologists are licensed by the Ministry of Health to perform chemo-
therapy and radiotherapy. It has been recorded that out of 11,585 specialized 
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physicians in Iraq, there were 128 medical or radiation oncologists [41]. Excluding 
KRG, 72 medical oncologists and 58 radiation oncologists have been officially reg-
istered at the present time in the Iraqi MOH, whereas 75 postgraduate medical stu-
dents are completing their board-certified studies in oncology and radiotherapy. In 
addition, there are 42 oncology physicians currently running the cancer care facili-
ties in KRG. Nevertheless, the total number in most governorates is still lower than 
that requested to reach a coverage rate of 80% and is obviously far less than the 
international recommendations on oncology consultant staffing [42]. This shortage 
emphasized the urgent need for the MOH and MOHESR in Iraq to invest in qualify-
ing human resources in all aspects of cancer care [12, 42, 43].

5.9.2  Medical Oncology

The MOH imports cancer drugs and medical equipment through the “State Company 
for Marketing Drugs and Medical Appliance” (KIMADIA) and distributes through-
out all governorates, where chemotherapy is administered at specialized public ter-
tiary hospitals and cancer centers free of charge [44]. As the provision of affordable 
access to cytotoxic medicine is a major challenge in the cancer care of patients in 
middle- and low- resource settings, WHO developed its “Model Lists of Essential 
Medicines,” to support countries in prioritizing their reimbursable medicine [45]. 
Within the past decades, many of the essential cancer drugs were in short supply in 
Iraq. The situation improved recently when the government increased the allocated 
budget to the MOH [1, 4, 5]. The UICC declared that Iraq has made progress towards 
achieving the world cancer control targets through improving the free access to 
accurate diagnosis and multimodal treatment of cancer, adding that almost 80% of 
the treatment protocols are covered and the waiting lists for radiotherapy in the 
cancer centers have been significantly shortened [31].

5.9.2.1  Hematopoietic Stem Cell Transplantation

The first published article on Hematopoietic Stem Cell Transplantation (HSCT), 
submitted by the “Iraqi Bone Marrow Transplantation Center” in 2016, had reported 
88% survival rate in lymphoma patients [50]. The same year witnessed the start-up 
of the first HSCT center in KRG, as a capacity-building collaborative project, initi-
ated by the “Hiwa Cancer Hospital” and the Italian Agency for Development 
Cooperation [51]. To perform 1200 cases of HSCT in Iraq, around 100 BMT- 
specialized single bedrooms are needed. At the present time, the “Specialized Bone 
Marrow Transplant Center,” affiliated to the MCTC in Baghdad, comprises four 
fully equipped rooms; yet the number is scheduled to reach 25, within the coming 2 
years. Autologous SCT has been initiated in Iraq since 2013, more than 180 
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transplantation procedures have been performed mainly on lymphoma and myeloma 
patients. Allogeneic SCT is not yet available in Iraq, the MOH is still sending the 
patients outside Iraq for such procedures. The main challenge remains in ensuring 
high-quality post transplantation follow-up to avoid mortality complications, spe-
cifically, in the absence of some advanced diagnostic and therapeutic equipment 
requested for immune-compromised patients.

5.9.3  Radiation Therapy

Progress in radiation oncology has been proceeding in Iraq through continuous 
establishment of specialized centers and rehabilitation of the staff. Within the past 5 
years, national societies for radiation/clinical oncology and medical physics have 
been established. Currently, there are 21 Mega Voltage Machines in Iraq, six in 
Baghdad [1]. A high dose rate Brachytherapy has been functioning in Zhianawa 
Cancer Center. The directory of Radiotherapy Centers has revealed the registered 
public oncology facilities within the corresponding governorates [46]:

• Baghdad: Al-Amal National Oncology Hospital,  Kadhimiya Teaching Hospital, 
and Medical City Radiotherapy and Nuclear Medicine Center

• Babylon: Babylon Oncology Center, Marjan Hospital, and Al Imam Jaafar al- 
Sadeq Hospital

• Basra: Children Specialist Hospital, Educational Oncology Centre, and Basra 
Hospital

• Erbil: Rizgary Teaching Hospital—Oncology Center
• Karbala: Holy Karbala Hospital
• Maysan: Al Maysan Hospital and Maysan Oncology Center
• Mosul: Hazim Al-Hatiz Radiotherapy and Nuclear Medicine Hospital
• Holy Najaf: Al Najaf Hospital, Oncology Specialists Centre, and Middle 

Euphrates Cancer Centre
• Dhi Qar: Al Naseriya Hospital
• Al-Anbar: AlRamadi Hospital and Ramady General Hospital
• Sulaimaniya: Zhianawa Cancer Center and Hiwa Cancer Hospital.

5.9.4  Surgery

Cancer patients receive surgical treatment by specialized surgeons, following inter-
national guidelines, in tertiary public hospitals and private centers. Robotic surgery 
has not been commonly practiced in Iraq yet. Postgraduate studies in the fields of 
surgical oncology have been initiated within the past few years by the Arab and 
Iraqi Boards for Health and Medical Specializations.
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5.9.5  Pediatric Oncology

In 2010, the first “Children Cancer Hospital” in Iraq was opened in Basra as the 
largest state of the art referral specialty care facility. It includes 101 beds, imaging 
department with MRI, automated laboratories and oncology departments provided 
with linear accelerators. Within the MCTC in Baghdad, the 240 bed “Children’s 
Welfare Hospital” offers public services by a competent specialized multi- 
disciplinary team for diagnosis and treatment of childhood neoplasms. The oncol-
ogy unit receives an average of 300 new malignant cases per year. Improvement in 
childhood cancer services was achieved over the past two decades through better 
availability of WHO essential chemotherapy drugs, introduction of advanced diag-
nostic/screening tools and bone marrow transplant services, provision of satellite 
telemedicine e-learning training program, in collaboration with Sapienza 
University in Rome, fostering consultation and quality control, using Tele-
Pathology, introduction of ATRA, adapted APL protocols, strengthening research 
in coordination with Japanese institutes and promote training in accredited inter-
national centers [47–49].

5.9.6  Survivorship Track

The diagnosed cases of cancer have been officially registered in the ICR. Survivorship 
is estimated through follow-up of cancer patients and routine review of the related 
death records. In 2020, the Global Cancer Observatory reported that the age- 
standardized mortality rate in Iraq was 90.5 and 81.2 for males and females, respec-
tively, while the risk of dying from cancer before the age of 75 was 9.7%.and 8.7% 
for males and females, respectively [24].

5.9.7  Palliative Care Track

In general, access to palliative care in the EMR has been hampered due to deficient 
national policies, low financial resources, lack of trained staff, and limited access to 
pain relieving drugs [52, 53]. Pain management units have been established in most 
tertiary hospitals of the Iraqi governorates during the past 15 years. In cases of can-
cer, prescription of morphine and other opioids is the responsibility of the examin-
ing oncologists, who refer patients to these clinics, where they are comprehensively 
assessed through history, clinical, laboratory, and imaging examinations. In 2016, a 
2-year fellowship in pain management was initiated by the MOHESR for certified 
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Iraqi Board specialists. The curriculum includes intensive training in pain manage-
ment clinics, followed by theoretical and practical examinations.

5.10  Research and Education

5.10.1  Research

In general, numerous research studies on the burden of cancer in Iraq have been 
published by Iraqi specialists in international peer reviewed journals, and are read-
ily available online. Among the specialized journals are the Iraqi Journal of Cancer 
and Medical Genetics, started in 2010.

5.10.1.1  The Iraqi Regional Comparative Breast Cancer 
Research Project

Emphasizing the role of research as one of the basic pillars in the adoption of a 
national cancer control strategy, a National Breast Cancer Research Program was 
established by the Iraqi MOHESR in 2009, from which stemmed the NCCR in 
2012. Following a visit to Lyon, the Founding Director of NCRC, author of this 
chapter, organized an online information system for breast cancer patients in coor-
dination with the screening unit of IARC.  In the same year, the WHO office of 
EMR, planned to utilize that database model to compare the demographic charac-
teristics, clinicopathological presentations, and management outcomes of breast 
cancer patients in the region through developing a “Regional Comparative Breast 
Cancer Research Project” [8, 17, 36, 39]. The first consultative meeting was orga-
nized by WHO/EMRO in Egypt (2012), in collaboration with the Iraqi NCRC, 
IARC, IAEA and Susan G. Komen, to discuss the plan of action for that project. A 
detailed proposal was submitted to IARC for ethical approval and sponsorship fol-
lowing the second regional meeting which was carried out in 2015, through coordi-
nation between WHO/EMRO, IARC, NCRC (Iraq), and King Hussain Cancer 
Center (Jordan), with the participation of eight countries including Iraq, Jordan, 
Egypt, Lebanon, Sudan, Saudi Arabia, Oman, and Kuwait.

A Memorandum of Understanding has been developed recently between IARC 
and the Iraqi Cancer Board in Iraq. The objectives are to conduct high-quality, 
evidence- based research in cancer prevention and control, focusing on registration, 
descriptive epidemiologic studies, training, and biological material transfer. The 
scheduled activities include building capacity in the cancer registry through devel-
oping a detailed plan for 2020–2023, providing software for Can Reg5 users, 
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utilizing the WHO standard population guidelines to strengthen quality control, 
designing a standard operating manual for complete resources, and finally dissemi-
nating the results on international databases and evaluating the activities of 
the NCCP.

5.10.2  Education and Training

5.10.2.1  Local Education and Training

The Iraqi Board for Medical Specialization [55] grants a certified Board in Oncology 
for postgraduate students. In general, the officially registered educational training 
programs belonging to the Iraqi MOHESR and MOHE, i.e., Dip., MSc, PhD, Iraqi 
Board, Arab Board for Health Specialization [56] and Kurdistan Board of Medical 
Specialties [57], graduate hundreds of oncology specialists annually, yield numer-
ous studies on cancer care. Hopefully, this will help in addressing the shortage of 
oncology physicians. Many of the teaching hospitals in Iraq are recognized training 
centers by the Arab League Council in various medical specialties. The syllabus of 
these training programs requires subsequent evaluations, enrollment in recognized 
international centers, and submission of a thesis or peer-review publications for 
final graduation [58].

5.10.2.2  International Collaborations and Country Program Frameworks

In addition to the educational and training opportunities on cancer control offered 
through WHO and IARC, IAEA signed a Country Program Framework (CPF) with 
the Republic of Iraq in 2017 for the years (2018–2023). The CPF focused on build-
ing the capacity of the health sector, particularly on nuclear medicine and radio-
therapy. Previously, the Iraqi Atomic Energy Commission was responsible for all 
nuclear activities in medicine, general healthcare, production of radioactive iso-
topes and pharmaceuticals for both diagnostic and therapeutic purposes. At present, 
due to the harmful consequences of wars and instability, IAEA has been supporting 
Iraq to ensure rehabilitation with respect to the maintenance of medical equipment, 
used in radiotherapy. The core program includes provision of requested equipment 
and sponsoring training programs on quality assurance. The project involves col-
laboration with IAEA/PACT (Program of Action for Cancer therapy) and WHO to 
implement the Iraqi NCCP. The Capacity Building Program executed its first activi-
ties in 2017, through training Iraqi pathology leaders in the UK, under the supervi-
sion of the Royal Colleges [59].
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5.11  Cost-Effective Cancer Care

Excluding the private sector, the whole spectrum of cancer care services (including 
diagnostic imaging and laboratory tests, chemotherapy, radiotherapy, other relevant 
drugs, and medical appliances) is being provided by MOH freely without any 
charges in specialized oncology hospitals and cancer centers. Article 31 (1) of the 
Iraqi Constitution guarantees citizens the right to health care and commits the state 
to maintain public health freely through provision of prevention and treatment in 
hospitals and health institutions. Article 31 (2) guarantees individuals and entities 
the right to build hospitals, clinics, or private health care centers under state supervi-
sion [1, 4, 5, 44]. Currently, MOH is collaborating with the private sector to cover 
the requested cancer care specifically in the field of treatment. Purchasing interna-
tionally approved generic chemotherapy drugs supported in lowering the over-
all costs.

5.12  Challenges and Advantages

The economy of Iraq is mainly run by the government with limited role of the pri-
vate sector. Over 90% of Iraq revenues and 65% of its GDP come from the oil sec-
tor. Decades of conflict, sanctions, and economic planning yielded a culture of 
government reliance for livelihoods [1, 4]. As an upper middle-income country, the 
health sector is still facing considerable challenges because of political instability 
and security issues. Financial allocations are urgently needed to strengthen the 
existing cancer care infrastructure, the surveillance and quality assurance systems, 
and to build the capacity of the human resources. Currently, the Iraqi health system 
is stepping forward, in collaboration with the private sector, international organiza-
tions (i.e., WHO, IAEA, and IARC) and foreign strategic financial investors, transi-
tioning from emergency response to developmental reconstruction and rehabilitation 
in order to address the health needs of millions of vulnerable Iraqis and refugees 
(http://www.emro.who.int/media/news/statement- on- iraq- by- dr- ahmed- al- 
mandhari.html).

5.13  The Future of Cancer Care in Iraq

Nowadays, there are significant investment opportunities in the healthcare sector of 
Iraq. The MOH, aware of the challenges facing the system, has developed plans to 
overcome the existing obstacles. The current 4-year governmental program has 
approved the purchasing of 20 advanced linear accelerators, to be distributed among 
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the radiotherapy centers all over the governorates. New specialized oncology cen-
ters are scheduled for construction during the coming year. The private sector is 
actively cooperating with MOH, to strengthen cancer care in Iraq. Andalus 
Specialized Cancer Treatment Center in Baghdad is well equipped with PET and 
cyclotron 8300-tonne particle accelerator, providing sophisticated private oncology 
services. Several charities have started to invest in the field of oncology to support 
the public cancer control activities, such as the Society for Cancer and Friends, 
Mosul Oncology Society, the Iraqi Medical Physics Society, and the Breast Cancer 
Society of Iraq.

Currently, WHO is assisting MOH in the institutionalization of a National Health 
Account to support in the development of healthcare policy financing systems and 
social insurance through compiling relevant data on the country’s health expendi-
tures [60]. In 2020, WHO has planned a mission on cancer control, in collaboration 
with IEA/PACT and IARC, to aid the ICB in implementing the following:

• Update the NCCP for the years (2020–2024).
• Assess and endorse the national strategy for prevention and control of NCDs.
• Evaluate the budget specified for the ICB and coordinate with the relevant 

stakeholders.
• Review the essential medical list focusing on cancer drugs and assess the access 

to chemotherapy.
• Evaluate the status of the universal health coverage for cancer and support the 

role of private sectors.
• Strengthen the ICR through assessing the registration of mortality coverage and 

surveillance systems.
• Specify international advisers to upgrade skills of the Iraqi staff in implementing 

the NCCP.

5.14  Conclusion

Iraq is emerging from the deep economic strains and decades of conflicts through 
accelerating progress to address the accumulated development and healthcare defi-
cit. The government has actively planned to upgrade the capacity of its health sector, 
to ensure that specialized oncology services are delivered freely to all Iraqis on a 
sustainable basis. Recently, the UICC declared that Iraq has made progress towards 
the world cancer control targets through improving free access to accurate diagnosis 
and multimodal treatment of cancer. Hundreds of cancer specialists have been grad-
uated annually by the MOHESR and MOHE to compensate for the shortage in 
oncology physicians. Together with the private sector, several charities have started 
to invest in the field of oncology to support public efforts. Currently, international 
organizations including WHO, IARC, and IAEA are actively collaborating to scale 
up cancer care and to support the implementation of the NCCP, focusing on cancer 
registration, prevention, early detection, treatment, palliative care, and research.
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Chapter 6
General Oncology Care in Jordan

Sami Khatib and Omar Nimri

6.1  Jordan Demographics

The Hashemite Kingdom of Jordan is an Arab country in the levant region of west-
ern asia. Jordan is bordered by Syria on the North, Palestine (west bank) to the west 
and Iraq, Saudi Arabia on the east south frontiers. The Dead Sea is located along 
its western borders and it is the deepest inhabitation on earth below sea level. 
Jordan is advantageously located at the crossroads of Asia, Africa, and Europe. The 
country was allocated into 12 governorates. Amman, the capital of the country, is 
the most populous city as well as the country’s economic, political, and cul-
tural center.

After experiencing a period of fast population growth from 2000 to 2020, which 
increased the population by over five million people, the Jordan population is 
expected to continue growing. The population is expected to peak at 14.15 million 
people by 2050. In 2015, a true census showed Jordan inhabited with around nine 
and half million dwellers, where three million are non-Jordanians and refugees [1]. 
Jordan is home to Palestine refugees given Jordanian citizenship; Jordan also hosts 
around 1.4 million Syrian refugees who fled to the country due to the Syrian Civil 
War since 2011. Yemenis, Libyan, and thousands of Lebanese refugees live in 
Jordan. Up to one million Iraqis came to Jordan following the Iraq War in 2003; 
their counts are much less now [2].

Figures 6.1 and 6.2 show Jordan's demographic figures and health indicators [2]. 
Jordan is classified as a country of “high human development” with an “upper mid-
dle income” economy. In the most recent update, Jordan has been reclassified from 
upper-middle-income to lower-middle-income [3].
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Fig. 6.1 Demographics of Jordan [2]. Copyright to Demographics of Jordan, wikipedia.org/wiki/
Demographics_of_Jordan#Population_growth_rate

Fig. 6.2 Selected health indicators [1]. Copyright to dos.gov.jo/DataBank/JordanInFigures-
Jorinfo_2019.pdf (dos.gov.jo)
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6.2  Cancer Statistics in Jordan

Jordan cancer statistics were obtained from the hospital-based registry; the only 
data source on cancer patients was from the main Ministry of Health referral hospi-
tal, “Basheer Hospital” where cancer patients were treated.

Later, Jordan Cancer Registry (JCR), a population-based cancer registry, was 
established in 1996 under the jurisdiction of the Ministry of Health (MOH), by the 
order of His Excellency the Minister of Health. JCR is a unit of the Cancer Prevention 
Department in the Non-Communicable Disease Directorate. Cancer notification has 
been compulsory since 1996 through a ministerial decree. JCR monitors cancer 
incidence rates and cancer trends in Jordan. The aim of JCR is to provide national 
cancer incidence data to the public in a timely and accurate manner. JCR also pro-
vides data for clinical and epidemiological research. The JCR cancer data collected 
from all health sectors in the country have more than 95% coverage.

Annual cancer incidence report for both Jordanian and non-Jordanians is released 
showing the epidemiology of the cancer burden in the kingdom for a specific period 
(1 year), and the last issued report is of the 2016 data, which shows the following 
cancer figures in Fig. 6.3.

The total number of cancer cases registered for the year 2016 was 8152 cases; 
out of them, 5999 cases were Jordanian (73.6%) and the other 2153 were among the 
non-Jordanian population (26.4%). The crude incidence rate among males was 80.2 
and in females, it was 94.5; and it was 87.2 for both genders/100,000 population [4]. 
Standard rates were 135.6 for both genders. 131 for males and 138.2 for 
females/100,000. The median age at diagnosis was 59 for males and 53 years for 
females. Pediatric cancers accounted for 236 of both genders, which is 3.9% of the 
total cancers registered among the Jordanian population [4]. The crude incidence 

Fig. 6.2 (continued)
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rates in the different governorates by gender are shown in Table 6.1 which shows the 
high rates in the central region compared with both northern and south regions of 
the Jordanian population. The top 10 cancers and their ranks among the male and 
female population are shown in Figs. 6.4 and 6.5. The top 10 pediatric cancers are 
shown in Fig. 6.6.

No of cases

Total cases

Jordanian.

Non-Jordanian.

Pediatric age group o < 15 years-Jor.

Crude incidence Rate-Jor.

Age standardized Rate-Jor.

Median age at diagnosis-Jor.

Male Female Total

3889

2815

1069

138

80.2

131

59

4263

3184

1084

98

94.5

138.2

53 56

135.6

87.2

236

2153

5999

8152

Fig. 6.3 Summary of Number of cancer cases in Jordan −2016 data. (Jordan Cancer Registry) [4]. 
The 21st annual report of 2016 data. Copyright of this figure to Jordan cancer Registry, Report

Table 6.1 Number of cancer and crude incidence rates by governorates and gender, 2016 [4]

Governorate
Male Female Total
N CR N CR N CR %

Amman 1600 72.3 1863 97.7 3463 84.1 57.7
Balqa 159 58.6 177 75.6 336 66.5 5.6
Zarka 317 42.7 330 49.9 647 46.1 10.8
Madaba 66 64.2 67 73.1 133 68.4 2.2
Central region 2142 64.4 2437 84.2 4579 73.6 76.3
Irbid 351 37.3 381 43.3 732 40.2 12.2
Mafraq 80 27.4 61 22.3 141 24.9 2.4
Jarash 40 31.6 70 59.8 110 45.1 1.8
Ajloun 36 38.6 51 58.1 87 48.1 1.5
North Region 507 34.9 563 41.5 1070 38.1 17.8
Karak 64 37.6 78 50.2 142 43.6 2.4
Tafiela 25 48.3 25 53.0 50 50.5 0.8
Maan 24 31.0 25 35.4 49 33.1 0.8
Aqaba 37 33.8 38 45.2 75 38.8 1.3
South Region 150 36.7 166 46.5 316 41.3 5.3
Out side 16 18 97.7 34 0.6

Crude incidence Rate (CR, crude rate)/100,000 pop
The 21st annual report of 2016 data. Copyright of this table to Jordan cancer Registry Report
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Fig. 6.4 Top 10 cancers among males. Jordan 2016. (Jordan Cancer Registry) [4]. The 21st annual 
report of 2016 data. Copyright of this fig to Jordan cancer Registry, Report
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Fig. 6.5 Top 10 cancers among females. Jordan 2016. (Jordan Cancer Registry) [4]. The 21st 
annual report of 2016 data. Copyright of this fig to Jordan cancer Registry, Report
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Fig. 6.6 Top 10 pediatric cancers among both genders. Jordan 2016 (Jordan Cancer Registry) [4]. 
The 21st annual report of 2016 data. Copyright of this fig to Jordan cancer Registry, Report

The number of deaths due to cancer was 3084 (16.2%) out of the 19,676 regis-
tered mortalities. The male-to-female ratio was 1.2:1. The median age for mortality 
due to cancer was 63 years (65 years for males and 61 for females) [4].
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Since the late 1950s, efforts have resulted in an ever-growing RT practice in 
Jordan. As a result, four cancer care facilities with cutting-edge technology has been 
successfully established as shown in Fig. 6.7 [5].

In 1967, the radiology department at the Ashrafeh hospital (AL Basheer Now) 
was expanded with the arrival of its first external beam radiotherapy machines that 
used gamma rays from cobalt-60 to treat cancer cells [5]. The MOH had no quali-
fied radiation oncologists until 1974 when the International Atomic Energy Agency 
(IAEA) hired a Polish radiation oncologist to work at Al Basheer Hospital (Ashrafeh 
at that time). In 1987, the first resident joined the newly created radiation residency 
program.

The initiation and foundation of the King Hussein Cancer Center (KHCC) in 
1997 was a major boost to the already growing radiation and oncology practice in 
Jordan. Currently, in Jordan, there are four Radiation Therapy Facilities, in the pub-
lic sector (Ministry of Health) and the royal military services, private sector, and the 
KHCC (Non-Governmental Organizations NGOs) with a short new installment in 
the King Abdullah Hospital in the northern city, Irbid.

6.3  Healthcare System in Jordan

The healthcare system in the country is covered by different health sectors, public, 
military, private, and teaching hospitals as well as some NGOs and nonprofit health 
facilities. The whole spectrum of healthcare is available in Jordan, inequality, and 
inequity of those services to the vast public is one of the major obstacles and chal-
lenges faced by the health system sector that echoed on the population health.

6.4  Oncology Care in Jordan

Cancer care and treatment are provided in the different health sectors with diverse 
plans; in Jordan, the King Hussein Cancer Center (KHCC), a specialized cancer 
center with accreditation and moral reputation delivers a standard cancer treatment 
protocol.

1950: First
radiation
machine

1974: First
radiation

oncologist

1984: Radiation
oncology

department at
AI Basheer

Hospital

1997: Radiation
oncology

department at
King Hussain

Cancer Center

2006: AI Afia
Radiotherapy
and Nuclear

Medicine
Cancer

2012:
Radiation
Oncology

Department at
Queen Alia

Hospital

Fig. 6.7 Stage in development the milestones of radiation oncology in Jordan since 1950 [5]. 
Copyright to, History and Current State of Radiation Oncology Services and Practice in Jordan
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Diagnosis and treatment of cancer are costly, though Jordanian citizens hold-
ing a national number are being treated in the Ministry of Health hospitals. 
Furthermore, references to other health facilities can be made including the King 
Hussein Cancer Center if service is needed. On government financial coverage, 
or cost exemptions granted by the royal court to the cancer patients as well as 
other diseases too. These dispensation canons can be applied to non-national in 
selected incidents.

6.5  Cancer Risk Factors

The major well-known risk factor is the consumption of the most incriminated 
cause i.e., tobacco smoking. Tobacco use, not only the cigarettes but also all dif-
ferent tobacco types and other forms like oriental tobacco narghile, shisha or 
cigars, and the electronic cigarettes recently among many others are risk factors 
for different cancers and other diseases too [6–8]. According to the Stepwise 
Survey conducted in 2019, Jordanian males’ smokers are about 58–68% of the 
population, while in females it is 12–18% are smokers in the age group 
18–69 years [9].

“The highest global smoking rates in Jordan have been blamed on tobacco man-
ufacturers’ interference by health officials, following an investigation by British 
newspaper The Guardian” [10, 11]. Obesity and overweight seem to be a public 
disorder among adult Jordanians, as it was revealed by the 2019 Stepwise figures, 
which showed more than 30% of the population is obese, while more than 60% are 
overweight [9].

Obesity, poor unhealthy diet, and physical inactivity create a major chronic dis-
ease burden including cancer in Jordan that is likely to increase substantially in the 
next coming years due to the westernization of the lifestyle and the unhealthy food 
and physical inactivity especially among the young population [12]. Alcohol con-
sumption in Jordan is not alarming as three-step surveys 2004, 2007, and recently 
2019 showed the drinking habit is less than 2% among the Jordanian popula-
tion [13].

6.6  Cancer Screening Programs

Since the establishment of the Jordan Cancer Registry more than 20 years ago, 
breast cancer among females in Jordan ranks first and tops all registered cancers 
nationwide. Based on the national cancer registry epidemiological disseminated fig-
ures and data, national early diagnosis and screening strategies were in progress in 
the year 2006–2007.

The national program was started with the intention of screening goals. This was 
not achieved at that time and the program was modified to down-staging activities 
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on the national level. “Jordan Breast Cancer Program” adopted three main lines of 
activities, expanding awareness between two main target groups, one in the public 
and female communities. The other target group is the medical staff increasing 
skills and raising awareness of the disease and its early diagnosis. The third activity 
is, improving the availability and standards of making mammograms with better 
qualities and qualified mammogram-readers [14].

The program is a success story and it has been going on for more than 10 years 
with good outcomes as a comprehensive service for the early detection and screen-
ing of breast cancer among both Jordanian and non-Jordanian women in Jordan. 
The screening is available in both selected primary and tertiary levels as well as two 
mobile units. Currently, a comprehensive report is being edited and prepared about 
the breast program; unfortunately, no statistical data from the program is released 
yet. While the data of breast cancer in the National Cancer Registry show some 
downstage and more cases are being discovered in early stages and little reduction 
in the late-stage numbers.

In Jordan, there is no established national screening program for cervical cancer. 
Nevertheless, there are scattered efforts of screening in the Ministry of Health, the 
screening is performed at the maternity clinics. As well as at the Jordan Association 
for Family planning (JAFP), and the private sector, limited opportunistic Pap smear 
screening activities are done. The screening services are not institutionalized yet, 
and no database is available. Still, no other screening programs are available. Plans 
have been pulled and brought to the table for the colorectal cancer screening pro-
gram [15] as it is on the top of the list between both males and females’ cancers in 
the country. Numerous local and national committees have been formed for such 
purposes and goals. The void and non-availability of endorsed NCCP besides the 
absence of financial support and funds backing such screening or other cancer activ-
ities make it hard to implement and carry on.

6.7  Cancer Prevention Programs

Disease prevention and control is not the task of the government alone, rather it is a 
collaboration of communities and society members in sharing, planning such activi-
ties, and adopting reliable prevention strategies and solutions [16]. For participation 
in such activities, some changes are required that includes the inclusion of programs 
geared toward various factors, such as socio-economic and behavioral patterns as 
well community and life alterations, in addition to environmental and appropriate 
legislative changes, especially if we knew that approximately 30–40% of cancers 
are preventable and can be reduced [17].

The Ministry of Health paid attention to creating a national plan to control cancer 
by preparing a comprehensive national plan with the participation of all medical and 
academic sectors in the Kingdom; a national committee was formed. Activities in 
the field of prevention and early detection of cancer with the aim of increasing 
awareness of the importance of early detection; urges citizens to get this service 
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with the lowest costs, the least suffering, and the best guarantee of International 
standards according to the available capabilities.

The concept of prevention and healthy life starts from infancy and childhood. 
The national vaccine program covers the basic vaccines including the hepatitis B 
vaccine. The importance of early exercise and proper lifestyle with healthy nutri-
tion, lower obesity figures, and the lack of physical activity along with many nega-
tive habits such as smoking. Smoke cessation program and law supporting smoke 
prohibition was passed banning smoking in public places with penalties and fines 
[18, 19]. Jordan was one of the first countries who joined the international commu-
nity in this regard as well as the youth programs for stopping smoking. The Ministry 
of Health and the Jordan breast cancer program have joint activities regarding the 
awareness and prevention of breast cancer in Jordan. A drafted National Cancer 
Control Plan (NCCP) was written and prepared but unfortunately, it was not 
endorsed nor implemented in the country [20, 21].

6.8  Cancer Diagnosis

Cancer care and services in Jordan mainly focus on treatment, with less effort being 
put on other elements of the cancer continuum [22, 23]. Cancer care infrastructure and 
workforce are well available but with the inequity of such services. The major cancer 
treatment modalities (surgery, chemotherapy, and radiation) are generally available, 
and most services are focused on the capital, Amman. Most of the institutions offer 
multiple diagnostic and clinical specialties. However, across these institutions, vari-
able gaps exist regarding the availability or sufficiency of equipment and staff in cer-
tain disciplines [22]. The King Hussein Cancer Center is the only specialized tertiary 
hospital that provides all treatment modalities and services for cancer care. With other 
functional nuclear medicine departments in Al Basheer Hospital (MOH), the Royal 
Medical Services (RMS), the teaching hospital of King Abdulla the founded in the 
northern part of the country, and some of the private sector in Amman. Other labora-
tories (private sector and the university) are present with the capacity of performing 
cytogenetic and molecular testing along with the genetic ones [24].

6.9  Treatment

The government bears the cost of treating Jordanian cancer patients. Cancer treatment 
is offered at no cost to all Jordanian citizens through public hospitals of the MOH, or 
any other referred facility if required and needed, but the services are not available in 
the MOH facilities. A full range of diagnosis and treatment is provided by other health 
sectors in the private and the military services as well. The King Hussein Cancer 
Center provides a specialized updated cancer care and treatment not only to the 
Jordanian citizens but to many from the neighboring and surrounding countries [23].
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6.9.1  Medical Oncology

Jordan has several medical oncology facilities, which provide treatment of chemo-
therapy and stem cell transplant along with other oncological surgery services. The 
King Hussein Cancer Centre located in the capital city of Amman is a center of 
excellence with a regional reputation in the field. Nevertheless, not yet the robotic 
surgery. The stem cell transplantation is also done in the specific specialized center 
at the Jordan university hospital.

6.9.2  Radiation Therapy

Jordan has four sites or locations that provide radiation therapy and other spectra of 
cancer treatments. The country has eight linear accelerators with more than 130 
registered radiation oncologists, who can provide services with other types of radia-
tion being provided like Three-Dimensional Conformal Radiotherapy (3D- CRT)/
Intensity Modulated Radiation Therapy (IMRT)/Volumetric Modulated Arc Therapy 
(VMAT)/Stereotactic Radiosurgery (SRS)/Stereotactic Body Radiation Therapy 
(SBRT). The major centers that provide radiation oncology treatment are The King 
Hussein Cancer Center, Basheer Hospital, Al Afia Center.

6.9.3  Surgery

Understanding the challenges and beyond medical care, surgery services of high 
experience and with great proficiency for all types of cancers are available and pro-
vided to cancer patients in Jordan, and to many more out comers from outside the 
kingdom, whom they seek the treatment and cure for their diseases and illness. 
Some locations or centers have specialized and trained staff for such services with 
the proper settings and equipment. The other services like Brachytherapy and the 
Cyberknife and the Hyperthermic Intraperitoneal Chemotherapy (HIPEC) proce-
dures are available in many locations and centers for oncological surgery while the 
robotic surgeries for cancer in Jordan are still not presented nor available currently.

6.9.4  Pediatric Oncology

Pediatric oncology has about 5.6% of the total cancers of the Jordanian population 
[4]. These cases are served and treated mainly in the KHCC center where compre-
hensive pediatric treatment and services are provided [13]. Other services are of 
limited numbers in some other locations in the private sector or the military services.
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6.9.5  Survivorship Track

Surveillance of cancer survival by central analysis of population-based registry data 
to 5-year survival statistics can be calculated with the number of patients diagnosed 
with cancer still alive 5 years later after diagnosis. This data was obtained from the 
national Jordan Cancer Registry (JCR) and analyzed with Jordan cancer data. It was 
included in the international concord studies parts 2 and 3 as one of the participating 
countries in this international study of cancer survivals of different cancers [25].

6.9.6  Palliative Care Track

The palliative care initiative was launched in Jordan as the WHO demonstration 
project in 2003 to implement palliative care through training and education, chang-
ing policies related to opioids and drug availability. Palliative care is an approach 
that improves patients’ and their families quality of life [26, 27].

There were improvements in the practice of palliative care. A national palliative 
care committee was formed with different stakeholders from different health and 
medical sectors in the kingdom. A national guideline was prepared and printed, a 
society for palliative care was established and courses in collaboration with local 
universities were founded and established. Certified nurses are graduating from uni-
versity after 6 months of palliative training (study). Two international conferences 
were held in Amman, under the patronage of the Minister of Health. The legislation 
amendments were made regarding narcotics dispensing to the patients to facilitate 
prescription. The service of palliation is mainly provided at the KHCC and some 
private hospices. Recently home palliative care services have been made available 
with a trained team making home visits by qualified personnel [28].

6.10  Research and Education

The medical education and teaching programs in Jordan are considered the stron-
gest in the region. Jordan had six advanced medical schools with a strong presence 
in the region. Some of these universities have postgraduate oncology programs, like 
master’s and PhD degrees not for the physicians only but the nurses as well [29]. In 
addition, residency programs are available in almost all cancer-related specialties, 
including residency programs in radiation oncology and fellowship training pro-
grams in both pediatric and adult medical and surgical oncology, more recently in 
palliative care. In addition, many programs combined the training programs in radi-
ology, cancer imaging, breast imaging, nuclear medicine, pathology, and anesthesia 
with those of many local hospitals or abroad. At KHCC, it introduces the opportu-
nity for young pediatricians from Jordan and neighboring counties to specialize in 
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pediatric hematology/oncology as this center is the first and only pediatric hematol-
ogy/oncology training hub in Jordan [30, 31]. There are oncology fellowships to get 
the Jordanian board certificate.

Research is still limited due to many reasons, while the financial support and 
funds top the list of such obstacles. Many papers and descriptive types of research 
have been published in many peer-review magazines on the international levels. 
Many establishments of national and international collaborations programs in can-
cer research, of higher studies, at the University Science and Technology, and the 
University of Jordan as well as more studies and research and trials in collaboration 
with the King Hussein Cancer Center. Not to forget the activities and conferences 
managed by the Jordan Oncology Society, Jordanian Society of Pediatric Oncology, 
and the Jordan Cancer Society.

6.11  Cost-Effective Cancer Care

The new generation of treatments and available medications are quite expensive and 
are a huge burden to both the government and individuals. Increasing cancer preva-
lence rate, high new costly pharmaceuticals, physician’s and facility’s fees have all 
been added to the expenditure and therefore, it is raised in the cancer care issue. In 
Jordan, most of the cancer patients are treated at the expense of a third party, mainly 
the MOH or the royal court, which is a spot-on motive to have a very good and authen-
tic cost-effective for such provided services to strengthen and improve as well as con-
tinue this benefit. However, most of the essential cancer drugs are available, and to 
some extent, the newly FDA-approved ones as well, but one of the biggest challenges 
in this country will be how to tackle the increasing cancer care cost, the increase in the 
utilization of expensive medications, radiation, chemo, etc. [32–35].

6.12  Challenges and Advantages

6.12.1  Medical Tourism in Jordan

Medical tourism in Jordan has seen an increase over the years, mainly due to the 
high level of services and the expertise provided by hospitals and the medical staff 
in the country. The International Medical Travel Journal (IMTJ) shows the increas-
ing interest in medical tourism to Jordan and the healthcare provided in the country. 
Service quality, patient safety, levels of care, and experience to ensure that patient 
expectations are met and taken care of [22, 36].

Cancer treatment in Jordan is one of the main panels in the country, especially 
to the King Hussein Cancer Center “KHCC,” one of the best comprehensive 
cancer centers in the region as well as many other clinics and specialized doctors 
in the private sector. Many patients seek services provided and the quality of the 

S. Khatib and O. Nimri



95

high standard and effective outcomes and results. Patients from the Gulf and 
Saudi Arabia, Yemen, Iraq, Syria, Libya, and many others are being treated in 
Jordan [26]. The high-quality standards in healthcare in Jordan vouched for by 
the numerous international and domestic accreditations that most hospitals in the 
country have earned. The healthcare facilities in Jordan ensure that visitors get 
only the best.

6.13  The Future of Cancer Care in Jordan

Over the past decade, cancer care in Jordan has witnessed a remarkable improve-
ment through access to advanced diagnostics and therapeutic cancer care in the 
country, which focused on treatment, with less effort being employed on other ele-
ments of the cancer continuum. Cancer continues to be among the leading cause of 
morbidity, and mortality and the number of new cases are expected to rise, reaching 
levels that will challenge public and private healthcare systems and that may hinder 
access of patients to life-saving treatment.

Despite several initiatives, Jordan does not have a national cancer control plan, 
nor does organize cancer control, as promoted by international organizations such 
as the World Health Organization (WHO), International Agency for Research on 
Cancer (IARC), the Union for International Cancer Control (UICC), offers the best 
approach for healthcare systems to be more integrated, cost-effective, and efficient 
in preventing cancer. The cost of the recently introduced cancer drugs, sophisticated 
radiation therapy, and surgical techniques will create significant challenges for the 
current and future care providers. Scarcity in cancer care providers will be another 
challenge as Jordan experiences significant difficulties in attracting and retaining 
highly specialized Jordanian graduates.

This increase will constitute a challenging burden on healthcare systems in 
Jordan and many other neighboring countries. Planning is the key to managing the 
expected rise in the demand for cancer care, and this will require public health ini-
tiatives to guarantee access to quality cancer care [13, 16, 22, 23].

6.14  Conclusion

The healthcare system in Jordan is one of the best reputable and trustworthy promi-
nent healthcare systems in the Middle East & North Africa (MENA) region, if not, 
it is globally well known. Wide-range oncology care is available in many public and 
private hospitals, healthcare facilities, and clinics. Twining with many western and 
well-known cancer and oncology facilities, patients and doctors have the advantage 
of such collaborations, in both directions.

Cancer treatment in Jordan is one of the main sites and country for the health 
tourism in the region and this can be reflected highly on the cost of the treatment to 
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the visiting patients compared if they seek the services in the west or the USA, still 
delivering quality of high standard and effective results.

Jordan will be always open to all its Arab fellows, at the same time open for new 
and up-to-date innovations, cooperation, and collaboration with other scholars so 
the best available treatment can be presented to the patients.
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Chapter 7
General Oncology Care in Kuwait

Ahmad Alhuraiji , Jinan Abdullah, Bader O. Almutairi, 
and Jasem Albarrak

7.1  Kuwait Demographics

The State of Kuwait sits on the northeast corner of the Arabian Peninsula, sharing 
its borders with Saudi Arabia and Iraq. It is a part of West Asia. The total surface 
area of Kuwait is 17,818 km2. Kuwait is a rapidly growing country; the current esti-
mated population of 4.7 million has almost doubled over the last two decades [1]. 
Of those, one-third of the population is Kuwaiti nationals. Among Kuwaitis, there is 
a 1:1 ratio of male to female. However, in non-Kuwaitis, there is a 2.3:1 ratio of 
male to female. The median age among Kuwait’s population is 29.3 years, and the 
country tends to have a younger population with fewer people above the age of 
65 years (Fig. 7.1a, b) [2]. The life expectancy is 75.3 years.

Through a ministerial decree issued in 1984, Kuwait was divided into six health 
areas/regions, namely Capital, Hawalli, Ahmadi, Jahra, Farwania, and Al-Sabah. Each 
health region office supervises and manages at least one general hospital along with a 
few primary health centers and specialized clinics. The number of medical doctors 
increased from only 362 doctors in the country in 1962 to 3117 doctors in the govern-
mental sector and 324 doctors in the private sector in 1998 and 7640 physicians in the 
governmental sector and 2149 physicians in the private sector in 2014 [3].

Kuwait has a petroleum-based economy; petroleum is the main export product of 
the country. The Kuwaiti dinar is the highest-valued unit of currency in the world with 
a high Gross Domestic Product (GDP) per capita as per a recent report from the World 
Bank [4], making it an attractive place for healthcare workers outside Kuwait.
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The first hospital for men was established in 1911, and the first hospital for 
women was established in 1919. In the 1950s, due to the increased oil revenues, free 
medical services were introduced to all Kuwaiti nationals. The expenditures on 
health ranked third in the national budget.
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Fig. 7.1 (a) Non-Kuwaiti (male & female) age distribution [5]. (b) Kuwaiti (male & female) age 
distribution [5]
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7.2  Cancer Statistics in Kuwait

Kuwait Cancer Control Center (KCCC) is the only cancer center in Kuwait, provid-
ing comprehensive care to oncology patients. Kuwait Cancer Registry (KCR) has, 
since 1971, systematically collected data of cancer cases occurring in Kuwait. It has 
a separate department at KCCC.  Notification of cancer is compulsory through 
Ministerial decree 228/2014. The registry collects data from KCCC and other hos-
pital notes, pathology reports and mortality reports from the health information sys-
tem at the Ministry of Health (MOH). The cancer registry helps in defining the 
problem, monitoring the trends, prevention of cancer by identifying high-risk indi-
viduals, research, and education.

The cancer statistics have been stable over the last years, but there was a drop in 
1990 that corresponds to the gulf war, which led to missed follow-up cases. 
Figure  7.2a, b shows the Age Standardized Incidence Rate (ASIR)/100,000 of 
females and males, respectively [5].

Fig. 7.2 (a) Age Standardized Incidence Rate (ASIR)/100,000 females [5]. (b) Age Standardized 
Incidence Rate (ASIR)/100,000 males [5]
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Fig. 7.2 (continued)

According to the most recent health statistics, cancer is recognized to be the 
second cause of death (21.7 per 100,000 population) in Kuwait, preceded only by 
cardiovascular diseases (58.6. per 100,000) [5]. There were 2700 new cases of can-
cer in Kuwait in 2015, of which 1319 cases occurred among Kuwaitis and 1381 
among Non-Kuwaitis. The most common cancers among Kuwaiti and non-Kuwaiti 
males were colorectal followed by prostate cancers and among females were breast 
followed by thyroid cancer (Table 7.1).
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The estimated cases per 100,000 population is 140–150 cases in Kuwait. 
Fig. 7.3a, b represent the situation in Kuwait in comparison to the international data 
and the Middle East and North Africa (MENA region) [5].

Table 7.1 Top ten cancers among Kuwaiti population (2015) [5]

Males (N = 515)* Females (N = 797)*

Site N (%) ASIR** Site N (%) ASIR**

Colorectum 72 (14.0) 20.2 Breast 325 (40.8) 66.6
Prostate 55 (10.7) 17.8 Thyroid 84 (10.5) 14.0
Lung 50 (9.7) 15.0 Colorectum 69 (8.7) 15.4
†NHL 39 (7.6) 8.9 Corpus uteri 54 (6.8) 12.2
Leukemia 39 (7.6) 7.4 NHL† 27 (3.4) 5.2
Pancreas 29 (5.6) 8.6 Leukemia 24 (3.0) 4.2
Bladder 25 (4.9) 7.3 Pancreas 23 (2.9) 5.1
Liver 24 (4.7) 6.8 Ovary 22 (2.8) 4.4
Kidney 21 (4.1) 5.5 Lung 18 (2.3) 3.7
Hodgkin’s disease 21 (4.1) 3.1 Hodgkin’s disease 17 (2.3) 2.7
Male (N = 678) Females (N = 689)*

Site N (%) ASIR** Site N (%) ASIR**

Colorectum 90 (13.3) 10.5 Breast 286 (41.5) 50.0
Prostate 67 (9.9) 13.2 Thyroid 70 (10.3) 7.5
Leukemia 61 (9.0) 4.9 Colorectum 51 (7.4) 10.4
Bladder 51 (7.5) 7.4 Cervix uteri 31 (4.5) 2.9
Lung 48 (7.1) 5.4 Corpus uteri 30 (4.4) 6.2
NHL† 47 (6.9) 4.3 Ovary 26 (3.8) 4.7
Liver 33 (4.9) 3.2 Leukemia 22 (3.1) 4.4
Hodgkin’s disease 30 (4.4) 2.1 NHL† 19 (2.8) 3.5
Thyroid 28 (4.1) 2.1 Lung 19 (2.8) 4.0
Brain and nervous system 22 (3.2) 1.6 Hodgkin’s disease 17 (2.5) 2.2

*Number of all sites but non melanoma skin cancers (NMSC) 
**ASIR = Age Standardized Incidence Rate/100,000 
† = Non-Hodgkin lymphoma
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Esatimated cases per 100,000 population (ALL cancer sites except C44.)
all ages : both sexes
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Fig. 7.3 (a) Age Standardized Incidence Rate (ASIR) in comparison to the international ASIR [5]. 
(b) Age Standardized Incidence Rate (ASIR) in comparison to the MENA region ASIR [5]
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7.3  Cancer Risk Factors

The aim of this section is to describe the risk factors in Kuwait. It will thus be 
divided into two sections. First, we will state about ubiquitous cancer risk factors 
such as smoking and alcohol.

7.3.1  Part 1: Ubiquitous Risk Factors: Where Does 
Kuwait Stand?

Tobacco: According to Alzalabani [6], tobacco usage was as high as 40% in 2005 in 
Kuwait. In 2014, World Health Organization (WHO) data shows low figures of only 
19% in 2014. It is not clear whether Hookah/shisha is included in Alzalabani et al’s 
report. Either way, tobacco has been attributed to 16% of all cancer cases in the 
GCC countries, which includes Kuwait [6].

Alcohol: Alcohol is not a major cause of cancer in Kuwait. According to the 
WHO report 2014, almost 0.1% of the Kuwaiti population consumes alcohol. It is 
worth noting that drinking is stigmatized in Kuwait, and the actual figures may be 
higher than officially documented. As reported by WHO in 2018, the official 
recorded alcohol consumption in Kuwait in 2016 was almost zero. However, the 
alcohol-attributable fraction of cancer deaths is 10 per 100,000 people. Therefore, 
the official figures of alcohol consumption do not represent reality.

Infection: Vaccination against Hepatitis B virus (HBV) is mandatory in Kuwait 
for the prevention of HBV infection and ultimately Hepatocellular carcinoma 
(HCC). However, the HPV vaccine against cervical cancer is not obligatory in 
Kuwait as this disease is socially and ethically stigmatized. The second part of this 
section will go more into depth regarding risk factors for cervical cancer.

7.3.2  Part 2: Other Kuwait-Specific Risk Factors

Inactivity and Obesity: Obesity is common among the Kuwaiti population, and it 
seems to be a main reason for the higher incidence of cancer. The total number of 
motor vehicles in Kuwait has increased by 162% between 2005 and 2014 [7]. This 
has led to two things: a decrease in physical activity and an increase in air pollution. 
According to the World Health Organization report (WHO) 2014, 53% of the Kuwaiti 
population is considered inactive and 38% are obese [8]. This, along with the impor-
tation of the Western diet, can explain the rising cases of colorectal cancer. Elbasmi 
et al. have already shown similar results. In this study, a fivefold increase in colorectal 
cancer cases in Kuwait, between 2003 and 2007, was attributed to diet and lack of 
physical activity [9]. Decreased activity and obesity did not explain the rise in breast 
cancers. However, among nine retrospective registry data, only one showed an asso-
ciation between breast cancer and obesity, with an odds ratio of 2.29. Note that most 
included cases were premenopausal women who could have affected the results [10].
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7.4  Cancer Screening Programs

Screening programs are evolving in Kuwait, and it is challenging to establish other 
screening programs for lung, prostate, and cervical cancers, which will reflect posi-
tively on preventing such serious illnesses.

In Kuwait, the public awareness of colorectal cancer and screening is higher than 
comparable countries [11], which can be attributed to the small community in 
Kuwait with early interchangeable knowledge and available access to information. 
The colorectal cancer screening program started in 2016, which adapted the recom-
mendations of Northern American societies due to paucity of data and underutiliza-
tion of the Kuwait Cancer Registry. Yet, the program helped in detecting early-stage 
cancers, according to a news report. However, the full impact of such screening 
programs is yet to be studied. On the other hand, The Kuwait National Mammography 
Screening Program (KNMSP), launched in 2014, provides annual screening mam-
mograms for women between 40 and 69. In 2016, the KNMSP screened 4.2% of all 
Kuwaiti ladies eligible for screening, and the incidence of cancer was 1.2% of total 
screened ladies found to have breast cancer [12].

7.5  Cancer Prevention Programs

Prevention and early detection of cancer are still one of the most valuable tools in 
improving cancer outcomes. Nearly 30–50% of cancers are preventable and avoid-
able cancers [13], in addition to that, the predictions of a 75% increase in the global 
burden of newly diagnosed cancers and a 40% increase in the number of mortality 
related to cancer by year 2030 [14]. With such odds, early detection of cancer by 
well-implemented screening programs will play a major role in improving cancer 
care in the upcoming near future.

In Kuwait, the healthcare system provides a comprehensive vaccination program 
for all residents of Kuwait. It is mandatory to get vaccinated according to the MOH 
program, which includes the HBV vaccine, as mentioned earlier. There are some 
vaccines that are not mandatory, such as the Herpes Simplex Virus (HSV) vaccine, 
yet it is widely available in the private sector. It is understandable that the screening 
and prevention of cervical cancer by implementing a national screening and vacci-
nation program will be a challenge in the coming years. Using social media with 
scientific advertisements will help the public to be convinced to participate actively 
in such programs.

Smoking is the leading preventable cause of cancer. According to The 
International Agency for Research on Cancer (IARC), smoking is linked to 20 can-
cer sites or subtypes. In the state of Kuwait, smoking is considered a serious health 
issue with around 25% prevalence among the young population in 2001, according 
to WHO, and it is expected to increase with the introduction of E-cigarettes and its 
popularity among the young population. Such a challenge was faced by multiple 
awareness campaigns from both the government and the civil society. On the same 
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page, the Ministry of Health provides a free service for smokers who wish to quit 
smoking via smoking cessation clinics in MOH polyclinics throughout the country. 
The authorities believe stressing on such interventions by expanding the campaigns 
and enforcing laws to prevent smoking in public areas will help in fighting this haz-
ardous habit.

7.6  Cancer Diagnosis

The state of Kuwait provides a high standard of healthcare to all residents of Kuwait. 
With easy access to seven general government hospitals that are equipped with 
state-of-the-art diagnostic facilities, not to mention more than the number of Sabah 
centers, specialized centers. Cancer diagnosis and treatment was and still one of the 
top priorities in Kuwait’s Health system. Kuwait Cancer Control Center (KCCC) is 
one of the oldest specialized centers in the region. It was established in 1968, and 
since then, the center has been providing its services to Kuwait residents and nearby 
countries. With time, the center expanded to a multicenter compound that includes 
Sheikha Badria Alahmad Chemotherapy Center, Husain Makki Al Juma Center for 
Specialized Surgery, Faisal Sultan Center for Diagnosis and Radiation Therapy, 
Yacob Behbehani Center for Specialized Laboratories and Bone Marrow 
Transplantation and The Palliative Care Center. Since the establishment, it has the 
main center for treating all cancer patients in the state of Kuwait, along with one 
center for pediatric hematology and oncology patients (National Bank of Kuwait 
Specialized Hospital for Children).

In Kuwait, all the general hospitals are equipped with a diagnostic radiology 
department along with molecular imaging and nuclear medicine such as Positron 
Emission Tomography (PET) scans, which is also available in specialized centers 
like KCCC and Kuwait Center for Molecular Imaging (along with the chest 
hospital).

Moreover, all the general government hospitals have fully equipped laboratory 
services that conduct the needed investigations to help in diagnosing patients with 
access to reference laboratories such as Yacob Behbehani Center for Specialized 
Laboratories and Bone Marrow Transplantation, which is a part of KCCC. Since its 
opening in 2017, the center has played a crucial part in diagnosing and treating 
cancer by providing specialized laboratories for cytogenetics, Fluorescence in situ 
Hybridization (FISH), qualitative and quantitative Polymerase Chain Reaction 
(PCR) and more recently, Next Generation Sequencing (NGS) along with molecular 
testing. KCCC is now able to provide genetic testing and counseling clinics in paral-
lel with Ghanima Ahmed Alghanim Center for Premature and genetic in the Alsabah 
health region, which provides genetic testing and counseling for non-oncological 
inherited diseases.

It is widely known that ‘Interventional Radiology’ plays an integral part in diag-
nosing oncological conditions. This service is available in all government hospitals 
under the umbrella of the Ministry of Health. The interventional radiology 
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departments provide a wide range of diagnostic and therapeutic interventions, which 
help in diagnosing and treating oncological conditions and their complications.

With the rapidly progressing environment in the region, GCC countries have 
adapted long-term strategies to ensure the prosperity and development of their com-
munities and countries. Kuwait launched its vision for 2030, which includes a mas-
sive expansion in the infrastructure of the healthcare system. This vision brought 
KCCC to an ambitious project intended to be the largest cancer center in the Middle 
East with more than 680 beds; dedicated to diagnosing and treating cancer in a 
state-of-the-art institute. For that purpose, this project will need well-trained staff. 
The Kuwait Institute for Medical Specialties (KIMS) established a 3-year fellow-
ship program for medical oncology in 2014, where the fellow will be exposed and 
trained in the facilities of KCCC and the Ministry of Health. On the other hand, 
training abroad is one of the valuable opportunities for Kuwaiti physicians to gain 
experience and to explore the full spectrum of this rapidly growing medical subspe-
cialty. The Kuwaiti fellows enrolled in multiple fellowship programs in Northern 
America, Europe, and nearby countries.

7.6.1  Specialized Laboratory Services

Fortunately, KCCC has access to in-house cytogenetic and molecular studies. The 
department can send for conventional cytogenetic, Fluorescence in Situ Hybridization 
(FISH) studies for hematological and solid tumors. The Next Generation Sequencing 
(NGS) tests use different panels for different disease entities. This helped in risk 
stratifying the cases in a more efficient way to deliver the best care to the patients. 
One of the advantages of having such services in-house is the rapid turnaround time 
for these tests, which most of the time is between 10 and 14 days. KCCC also has a 
flow cytometry machine which is used extensively in hematological malignancies 
using 8-color and 10-color machines.

7.7  Treatment

7.7.1  Medical Oncology

Sheikha Badriya Al Ahmad Al Jaber Al-Sabah Medical Oncology Center is a mem-
ber of the Kuwait Cancer Control Center (KCCC), established in 2010. It accom-
modates the medical oncology department and its ancillary services. The medical 
oncology department contains 13 specialized medical oncologists and 19 registrars 
and senior registrars. Members function within tumor site-based treating units. 
Patient care provided includes but not limited to offering anti-cancer treatment, 
genetic counseling, survivorship programs and supportive care.

Medical oncology practice guidelines are updated frequently to incorporate 
high-quality evidence and advancements in patient care. Anti-cancer medical 
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treatments offered include cytotoxic chemotherapy, hormonal therapy, targeted 
therapy, and immunotherapy. Treatment protocols are updated and accessed through 
the KCCC website: https://kuwaitcancercenter.net/. KCCC has established a 
Compassionate Drug Access Program through the affiliation and cooperation with 
charities and non-profit organizations. The Compassionate Drug Access Program 
aims to alleviate the financial concerns for few expatriate patients and present state- 
of- the-art cancer treatment options. Hundreds of patients enjoy the benefits of this 
program annually and it helps in organizing the efforts among all charities to maxi-
mize access to expensive modern cancer treatments.

7.7.1.1  Malignant Hematology and Bone Marrow Transplantation (BMT)

At KCCC, the department of hematology and stem cell transplantation has a very 
active service with dedicated units such as leukemia/myeloma, lymphoma, and 
Bone Marrow Transplant (BMT). It has an inpatient service of 40–50 beds along 
with 8-beds for BMT. The department has different academic activities on a weekly 
or monthly basis as well as other multidisciplinary meetings with other specialties. 
The academic activities and inpatient discussion rounds are being held every 
Tuesday morning. There are multiple daily clinics held at AM and PM.

BMT programs initiated in 2001, starting with autologous Stem Cell 
Transplantation (SCT) till 2011. More than 200 patients have had SCT at KCCC so 
far. The issue of donor availability and drug shortage are the two main obstacles for 
expanding the Bone Marrow Transplantation program [15].

7.7.2  Radiation Therapy

The radiotherapy department in KCCC has an intensity-modulated radiotherapy and 
brachytherapy. It encompasses an inpatient and an outpatient service. The depart-
ment is divided into subunits according to the cancer type: head and neck, cervical 
and genito-urinary cancers, sarcomas, thoracic and brain, breast, and gastrointesti-
nal (GIT). Gamma-knife surgery is present in Ibn Sina hospital, which is the center 
of excellence for neurology and neurosurgery in Kuwait. The radiotherapy depart-
ment works with the medical and surgical department in decision-making. The three 
departments attend the tumor board review and multidisciplinary meetings together 
for decision-making.

7.7.3  Surgery

KCCC has the only dedicated surgical oncology department in the country. In addi-
tion, dedicated surgical units provide treatment at secondary hospitals as well. 
Subspecialty oncology units for Colorectal and Hepatobiliary cancer exist currently 
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in Al-Amiri, Mubarak, and Jaber Hospitals. Surgeons from different sites collabo-
rate in a multidisciplinary setting to execute their plans. Skillful Kuwaiti surgeons 
constitute most of the staff with extensive experience in minimally invasive proce-
dures, breast oncoplastic procedures and multivisceral resections. Robotic surgery 
is available at two sites and is primarily utilized for urological malignancies. More 
recently, robotic surgery has been introduced for gastrointestinal cancer. A perito-
neal carcinomatosis treatment program combined with Hyperthermic Intraperitoneal 
Chemotherapy (HIPEC) has started at Al-Amiri hospital.

7.7.4  Pediatric Oncology

Pediatric hematology/oncology unit was first established in 1976 within the depart-
ment of pediatric in Alsabah hospital that was expanded in 1986 to a 24-bed capac-
ity in the ward- dedicated only to treat inpatient and outpatient children with 
hematological and oncological disorders. In April 2000, the Kuwait’s Ministry of 
Health established a dedicated specialized pediatric hematology/oncology center 
(NBK Children’s hospital) in Sabah medical district, where all children up to the 
age of 16 years are referred from all over the country.

The center has a 24-hour emergency room, inpatient wards for children with 
benign and malignant hematological disorders as well as oncology care, outpatient 
clinic and a day care unit. The service for Stem Cell Transplantation was recently 
introduced in Kuwait for children, and the first Stem Cell Transplant was done for a 
child with neuroblastoma in Oct 2020.

7.7.5  Survivorship Track

Survivorship programs have been established for breast and colon cancer. There are 
dedicated clinics and staff that conduct the survivorship programs according to spe-
cific guidelines for active surveillance and management of post-treatment sequelae. 
Patients are screened for recurrences, counseled for secondary prevention, and 
assessed for their physical and mental well-being. Patients’ material for the survivor-
ship programs are published on the KCCC website: https://kuwaitcancercenter.net/.

7.7.6  Palliative Care Track

The Palliative Care Center is closely affiliated with KCCC.  Their services span 
from symptom management to end of life care in a multidisciplinary setting. Patients 
with advanced cancers are strongly advised to receive joint care by oncologists and 
palliative care specialists at the beginning of their cancer journey.
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Sheikha Badriya Al Ahmad Al Jaber Al-Sabah Medical Oncology Center has 
been accredited and designated center of integrated oncology and palliative care by 
the European Society of Medical Oncology since 2015.

7.8  Research and Education

Scientific and clinical research is a cornerstone in any healthcare system, and it 
plays a catalytic role in improving medical practice based on the best available evi-
dence. In the case of Kuwait and cancer research, there is a long history of such new 
healthcare systems, with early publications back to the 70s, being considered the 
earliest publications in the region. Since then, clinicians and researchers in Kuwait 
have published hundreds of medical publications in clinical and preclinical fields. 
On the other hand, Kuwait has well-established scientific and academic institutes, 
i.e., Kuwait University (KU), Kuwait Foundation for the Advancement of Sciences 
(KFAS) and Kuwait Institute of Scientific Research (KISR), which were established 
in the late 1960s. Such institutes and scientific entities help in creating a progressive 
environment for researchers to help them in their scientific quest.

The Kuwait cancer registry started with the establishment of the Kuwait cancer 
center and it gave valuable information about the dynamics of cancer over more 
than 40 years. More recently, in September 2019, a malignant hematology registry 
was established to capture cases of leukemia, lymphoma, and myeloma prospec-
tively with dedicated teams to different disease entities with the aim to look at our 
statistics, demographic distribution, assess our quality of care and assess our out-
comes in different disease areas. We believe the utilization of such historical data 
will help us in understanding the changes in disease’s nature and it might help in 
creating prediction models, which will be a useful tool for clinicians and researchers.

7.9  Challenges and Advantages

Recognizing the impact of cancer on public health and on society starts with address-
ing the problem and formulating a comprehensive future plan highlighting the current 
and upcoming challenges. According to WHO reports, cancer is one of the leading 
causes of death in people below the age of 70 worldwide [16]. In Kuwait, for exam-
ple, breast cancer alone was the seventh cause of death in 2019, followed by colon 
cancer as the 10th most common cause [16]. With a rising concern regarding the 
increase in the incidence of particular cancers among young age populations, such as 
colon cancer [17], solidifies early detection and screening argument by expanding the 
national screening programs. On the other hand, the importance of cancer research in 
both clinical and preclinical phases is more crucial than ever before, and the invest-
ment in improving the research infrastructure should have a high priority. Nevertheless, 
constant updates and improvements in the established system, particularly in 
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diagnostics and therapeutics aspects, are still of high importance and should not be 
overlooked as we expect an increase in demand for such interventions. One of the 
challenges we face in Kuwait is the paucity of practicing oncologists, hem-oncolo-
gists, Radiation oncologists and researchers, which will create a burden in the near 
future. Such rarity can be overcome by improving the established postgraduate train-
ing programs and by creating attractive chances for cancer researchers.

7.10  The Future of Cancer Care in Kuwait

The field of oncology is rapidly evolving across all the areas of diagnostic, thera-
peutic, and prognostic factors; furthermore, people are aging, which results in 
higher incidence and prevalence of cancer. Primarily, expanding the infrastructure 
through building a new cancer center with 618 beds capacity. Moreover, to increase 
the number of healthcare professionals at KCCC (physicians, nurses, technicians, 
and other important ancillary services). Lastly, building home health programs to 
facilitate patient care and treatment. One of the most important steps the country is 
facing is to move to a paperless work environment and have electronic medical 
records to optimize research, registries and capturing our data. Research is one of 
the core services that allow us to know our performance and improve the quality of 
care; this needs to be done in collaboration with Kuwait University, KFAS or KSIR.

7.11  Conclusion

Cancer care in Kuwait was established more than 50 years ago. It has been rapidly 
evolving with more advanced technology in the era of personalized medicine. Both 
infrastructure and healthcare professionals are increasing to keep up with these advances.
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Chapter 8
General Oncology Care in Lebanon

Razan Mohty and Arafat Tfayli

8.1  Lebanon Demography

Lebanon is relatively a small country located on the eastern coast of the Mediterranean 
Sea. Its surface area is around 10.452 km2 [1]. Lebanon was established in September 
1920. The country is divided into governorates (Mohafazat), and each governorate 
is divided into districts (Caza) except Beirut and Akkar [1]. The eight governorates 
are Akkar, North Lebanon, Baalbek-Hermel, Beqaa, Mount Lebanon, Beirut, 
Nabatiyeh, and South Lebanon. These governorates are divided into 25 districts. 
The total Lebanese population in 2019 was around 4,546,618 people, excluding 
foreign residents and refugees. Among the Lebanese residents, 24.6% (1,118,468 
people) are aged less than 15 years, 65.7% (2,987,128 people) are aged between 15 
and 65 years, and 9.7% (441,022 people) are aged more than 65 years. 50.6% of the 
Lebanese population are females and 49.4% are males (Fig. 8.1) [2]. The life expec-
tancy in Lebanon at birth is 79 years [3].

8.2  Cancer Statistics in Lebanon

The National Cancer Registry in Lebanon is managed by the ministry of public 
health (MOPH) and started in 2002. The overall incidence of cancer in Lebanon in 
2020 is 253.5/100,000 in males and 262.2/100,000 in females [5, 6]. The number of 
new cases in 2020 is 11,589 with the most common cancers being Breast cancer 
16.9%, Lung cancer 12.1%, Prostate cancer 8.9%, Colorectal cancer 7.8%, and 

R. Mohty · A. Tfayli (*) 
Division of Hematology/Oncology, Department of Internal Medicine, American University of 
Beirut Medical Center, Beirut, Lebanon
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Bladder cancer 5.4%. The number of cancer deaths in 2020 is around 6438 [7, 8]. In 
2016, cancer distribution according to age was as follows: 2.9% in patients age < 15, 
39.1% in patients aged between 20 and 65 years, 46.8% in patients aged 65 years or 
older, and 11.3% in patients had missing age [9]. In 2019, cancer mortality repre-
sented 18.92% of hospital mortality in Lebanon. Hospital cancer deaths are distrib-
uted as follow lung cancer in 23.3% of the cases, breast 10.3%, colon 7%, pancreas 
7%, leukemia 5.6%, liver and biliary ducts 5.2%, cancer of unknown primary 4.6%, 
bladder cancer 4.1%, neoplasm of the brain 3.9%, and prostate cancer 3.8% 
(Table 8.1) [2].
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Fig. 8.1 Cancer Age-Specific Incidence Rate (100,000), Lebanon, 2005, 2010, 2015, (a) Females, 
(b) Males (Source: Republic of Lebanon—Ministry of Public Health—National Cancer Registry 
2015) [4]
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8.3  Healthcare System in Lebanon

Lebanon has one of the most developed healthcare systems in the Middle East and 
North Africa (MENA) region through excellent hospital infrastructure, availability 
of novel equipment, and world-renowned physicians and healthcare professionals. 
The 2018 Health Care Access and Quality ranked Lebanon in the 33rd rank world-
wide being the first in the MENA area [10]. Most of the university hospitals in 
Lebanon require healthcare professionals to do advanced training in most developed 
countries. This prerequisite is a source of diversity and excellence in patient care 
and allows collaboration with worldwide peers in the fields. Despite all difficulties, 
economic and political instability, the healthcare system continues to grow and 
improve showing remarkable resilience. According to the World Health Organization 
(WHO) estimates, Lebanon spent 10.7% of its Gross Domestic Products (GDP) on 
health in 2000 dropping to 6.4% in 2018 through a successful targeted strategy 
mainly in the field of investment in technology [10, 11].

The Lebanese healthcare system is based on a collaboration between the public 
and private sectors. In 2019, the numbers of private and public hospitals in Lebanon 
were 118 and 28, respectively. Furthermore, the Lebanese MOPH established an 
accreditation system to assure the best quality of care through strict rules, regula-
tions, and continuous updates of standards [10].

In 2014, the MOPH founded Universal Health Coverage as part of the Lebanese 
National Health Strategy. This universal coverage is established by filling the gaps 
in cost coverage. In fact, almost half of the Lebanese population is covered by the 
National Social Security Fund (NSSF) which is an autonomous public organization 
established in 1963 to provide health coverage to most of the Lebanese residents 
working in the private sector [12]. Furthermore, Lebanese are covered by other 
governmental organizations including the army, civil servants cooperative, internal 
security forces, general security forces, state security forces, mutual funds, or pri-
vate insurances. The MOPH serves the rest of the Lebanese population non- adherent 
to any of the listed organizations. This strategy made treatment accessible to almost 
all Lebanese patients [13].

8.4  Oncology Care in Lebanon

Cancer incidence has been steadily increasing in Lebanon challenging the health-
care system. The MOPH established the national cancer database in 2002. The most 
recent estimate of cancer cases in 2020 is around 11,589 new cases compared to 
7200 new cases in 2004 [8]. Cancer care is provided mainly in university hospitals 
including the Naef Basil Cancer Institute at the American University of Beirut 
Medical Center (AUBMC) established in 1995, Hotel Dieu de France, the Lebanese 
American University Medical Center Rizk Hospital, Mount Lebanon Hospital, 
Clemenceau Medical Center, and other cancer centers. Outside university hospitals, 
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medical oncology services are also provided in peripheral hospitals and private clin-
ics. Since 1999, the MOPH has provided free provision of cancer drugs to cancer 
patients who do not have any other financial coverage accounting for around half of 
the Lebanese population. This major step in cancer care provided equity in health-
care access to all Lebanese cancer patients. In a report by the MOPH, the average 
cost of cancer care increased steadily between 2008 and 2013 reaching $52 million 
in 2016. The average drug cost by patient was around $8400 in 2016. This increase 
was insignificantly affected by the MOPH strategy of providing access to novel 
immunotherapy and targeted therapy [14].

8.5  Cancer Risk Factors

In 2017, globally, around 30–50% of cancer can be prevented by modifying or 
avoiding risk factors including smoking, obesity, alcohol use, unsafe sex practice, 
infections like hepatitis B (HBV), hepatitis C (HCV), and Human Papilloma Virus 
(HPV), and exposure to ultraviolet light or ionizing radiation. Tobacco smoking is 
prevalent in Lebanon mainly in the young adult population. 38% of Lebanese peo-
ple smoke cigarettes [15]. Alcohol consumption is also high among Lebanese, being 
39.8%. 73.4% of the Lebanese people eat a non-healthy diet, meaning eating less 
than 5 servings of fruit and/or vegetables and 61% have a decreased physical activ-
ity and do not reach WHO recommendations on physical activity for health. In 
2018, a total of 253 cases of HBV and a total of 103 HCV were reported [15, 16].

8.6  Cancer Screening Programs

Several cancer screening programs are established in Lebanon aiming for early 
detection of disease. Lebanon follows the international guidelines of cancer screen-
ing including the American Society of Clinical Oncology (ASCO) and the 
European Society of Medical Oncology (ESMO) guidelines for screening. The 
breast cancer screening program was established in 2002 by the Lebanese breast 
cancer foundation educating young women on early breast cancer detection 
through annual breast cancer awareness campaigns targeting all populations in 
addition to several other campaigns throughout the year [17]. The Lebanese breast 
cancer foundation also helps in establishing national screening guidelines for 
breast cancer prevention and recommends yearly mammography starting at the age 
of 40 [18]. In addition to breast cancer, colon cancer, and HBV, lung cancer screen-
ing is advocated in Lebanon using an annual low-dose CT scan of the chest but 
remains with very limited applicability. Women are encouraged to do cervical can-
cer by PAP smear screening through a national campaign for the prevention of 
cervical cancer [19].
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8.7  Cancer Prevention Programs

The MOPH and Lebanese cancer societies established cancer prevention and con-
trol programs that play an important role in raising awareness through educating the 
general population about cancer prevention, screening, counseling, and cancer 
research [17]. The MOPH developed national guidelines in collaboration with the 
Lebanese order of physicians, the Lebanese society of medical oncology, and the 
Lebanese society of gastroenterology for the prevention of colon cancer through 
colonoscopy [20]. Furthermore, the HBV vaccination program for newborns started 
in 1998 aiming to screen and vaccinate high-risk populations for the prevention of 
hepatocellular carcinoma among other morbidities due to HBV.  Moreover, the 
National Tobacco Control Program of the MOPH established a smoking cessation 
program to spread awareness about this disease. Also, the Tobacco Control Law 
(174/2011) was introduced in August 2011 for Tobacco Control and Regulation of 
Tobacco Products’ Manufacturing, Packaging, and Advertising that forbid smoking 
in indoor, at workplaces, and in public transportation [21]. The HPV prevention 
vaccine is supported for the prevention of cervical cancer. However, a population- 
based vaccination program for cervical cancer is still not established [19].

8.8  Cancer Diagnosis

8.8.1  Imaging

According to the 2014 National Cancer Registry (NCR) data, 110 Computerized 
Tomography (CT) scans and 41 Magnetic Resonance Imaging (MRI) machines are 
available in Lebanon. The numbers of these diagnostic modalities are increasing 
and higher in 2020. PET-CT scan availability is high in Lebanon in relation to the 
population number having more than 2.2 machines per million people. Based on the 
latest 2020 national data from the Lebanese society of nuclear radiology and the 
MOPH, 16 physicians with nuclear medicine training are available, in addition to 50 
technologists and 6 radiochemistry specialists for cyclotron units. Regarding the 
equipment, Lebanon has 24 Single Photon Emission Computed Tomography 
(SPECT), 3 SPECT-CT, and 18 Positron Emission Tomography (PET)-CT (unpub-
lished data from the Lebanese society of nuclear medicine). In 2021, there are 2 
cyclotrons, one mini and one big cyclotron with extra-large targets. These cyclo-
trons produce 18F, 11C, and 68G as radioactive materials. In addition, 
18F-fluorodeoxyglucose (FDG), 18FNaF, 18F-DOPA, 13N ammonia, 11C-methionine 
(MET), 68Ga-DOTA-TOC, and 68Ga-PSMA are all available radiotracer materials. 
Furthermore, advanced theragnostic agents including 131-iodine, lutecium 
DOTATE, lutecium PSMA, and actinium PSMA are also used. Additionally, radio-
embolization of liver lesions using Yttrium is used for the treatment of primary or 
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metastatic liver masses (unpublished data from the Lebanese society of nuclear 
medicine). Those procedures are only available in private university hospitals.

8.8.2  Laboratory

Advances in laboratory testing revolutionized the management of malignant disor-
ders through better characterization and classification of the disease. According to 
the 2020 WHO cancer country profile, the 2005 number of medical and pathology 
lab scientists per 10,000 cancer patients was 309.4 [7].

8.8.3  Cytogenetics and Medical Genetics

Novel cytogenetics techniques are present in Lebanon and mainly in big centers and 
university hospitals. Tertiary centers in Lebanon are national referral centers for 
peripheral blood, bone marrow, amniotic fluid, skin and lymph node karyotyping, 
and cytogenetic analysis for both constitutional and non-constitutional disorders. 
These tertiary centers are equipped with metaphase and image-capture platforms as 
well as highly trained and dedicated staff with many years of technical and analyti-
cal expertise. They also provide Sanger Sequencing and Fluorescent in Situ 
Hybridization (FISH) for numerous disorders including CLL, multiple myeloma, 
CML, and solid tumors.

8.8.4  Molecular Diagnostics

Big molecular laboratory centers in Lebanon are national and regional referral cen-
ters for Molecular Microbiology, Histocompatibility (HLA), and Molecular 
Pathology. They utilize a wide range of molecular techniques from conventional 
Polymerase Chain Reaction (PCR) to Reverse Transcription (RT)-PCR, and quanti-
tative PCR for diagnosis and residual disease monitoring like testing for FLT3, 
NPM1, JAK2, CALR, BCR-ABLbcr-abl International Scale, and common and 
major translocations for both Acute Myeloid Leukemia (AML) and Acute 
Lymphoblastic Leukemia (ALL) in addition to solid tumors like sarcomas. 
Quantitative real-time PCR is utilized to follow all patients on treatment and the 
tests cover a large panel of infectious organisms as well as important genes adopted 
for targeted therapy including EGFR, KRAS, and BRAF like in colon cancer. State- 
of- the-art liquid biopsy testing is also available in big centers and has been intro-
duced to assist in cases requiring frequent monitoring as well as for patients where 
a re-biopsy is not an option. The molecular lab at the AUBMC, affiliated with the 
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American Association for Molecular Pathology (AMP) and its Director, is currently 
the Chairman of the AMP International Affairs Committee (2021) is particularly 
equipped with Next-Generation Sequencing platforms, that are currently utilized 
for targeted gene panels for Leukemias, solid tumors, and immunoglobulin variable 
heavy chain gene (IGVH) Somatic Hypermutation assessment in Chronic 
Lymphocytic Leukemia (CLL). Next-Generation Sequencing (NGS) is available at 
AUBMC and is now done for myeloid hematologic diseases. Other NGS panels will 
also be available for solid tumors.

8.9  Treatment

8.9.1  Medical Oncology

Oncology treatment in Lebanon is provided by doctors specialized in malignant 
hematology, medical oncology, or hematology/oncology. The Lebanese physicians 
are very well-trained oncologists who did advanced training outside the country 
including Europe (mainly France, Belgium, the United Kingdom, and Germany) 
and the United States of America. In university hospitals, hematology/oncology is 
divided into subspecialties according to organs. This specialized treatment is impor-
tant to refine the quality of care. All Lebanese oncologists are registered in the 
Lebanese Order of Physicians (LOP). In 2021, there are around 173 adult Lebanese 
hematology/oncology physicians including 21 physicians who are registered at the 
LOP but are currently practicing outside Lebanon (Data from the LOP).

8.9.2  Radiation Therapy

Radiation oncology is a well-developed medical specialty in Lebanon, attracting 
patients from different parts of the region for its state-of-the-art equipment and 
well-renowned physicians. The radiation oncology department at the AUBMC, for 
example, provides treatment for an average of 900 new patients per year (unpub-
lished data from the AUBMC). There are 12 radiation oncology centers in Lebanon, 
and practically all of them are part of a larger medical center or hospital. Traditional 
2D/3D conformal radiation therapy as well as Intensity Modulated Radiation 
Therapy (IMRT) are available in most of the centers in the country, whereas High- 
dose- rate brachytherapy, Stereotactic Radiosurgery (SRS), Stereotactic Body 
Radiation Therapy (SBRT) and modern Image-Guided Radiotherapy (IGRT) tech-
niques are only available in few centers all located in Beirut. Through well- 
developed physician training and skills, in addition to modern machinery and 
technology, patients benefit from improved oncologic outcomes with reduced radia-
tion toxicity. Radiation therapy is covered by third-party payers for eligible patients, 
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including insurance and the National Social Security Fund (NSSF) etc. If the 
patients have no healthcare coverage, the Ministry of Public Health (MOPH) pro-
vides financial coverage at a few governmental hospitals. Finally, there is still a 
shortage in the number of available radiation oncologists in the country, whose total 
number remains less than 30 in 2021. Many radiation oncologists have clinics in at 
least two radiation therapy facilities to be able to cope with the patient load.

8.9.3  Surgery

Advanced cancer surgery is provided in big hospitals, mainly university hospitals, 
by surgeons specialized in surgical oncology, which is organ specific. Robotic sur-
gery is provided in highly specialized centers. Hyperthermic Intraperitoneal 
Chemotherapy (HIPEC) is also provided mainly for gynecologic and gastrointesti-
nal malignancies.

8.9.4  Pediatric Oncology

Based on the 2015 NCR of the MOPH, the most common cancers in the pediatric 
Lebanese population are hematologic malignancies with 29% for leukemias and 
19% for lymphomas, followed by Central Nervous System malignancies (10.4%), 
followed by malignant epithelial tumors and melanoma (8.5%), soft tissues sarco-
mas (8.3%), malignant bone tumors (7.2%), neuroblastoma (4.8%), germ cell 
tumors (3.9%) and others more rare tumors like renal and hepatic tumors (Table 8.2) 
[22]. There are around 10 pediatric cancer treatment centers in Lebanon with 30 
pediatric hematology/oncology physicians. As part of the Lebanese Pediatric 
Society, a group of pediatric hematologists and oncologists was founded in 2001, 
aiming to standardize pediatric oncology treatment across the different treatment 
centers in Lebanon. Furthermore, palliative pediatric care started in 1990 to address 
patient quality of care mainly for patients with non-curative diseases [23]. Among 
children’s cancer centers the Children’s Cancer Center for Lebanon (CCCL) was 
the first to be established in 2002 at the AUBMC and affiliated with St Jude 
Children’s Research Hospital being a tertiary care center and receiving referrals 
from Lebanon and the region. Later many other centers were founded. The follow-
ing are examples of hospitals comprising pediatric oncology units (list being not 
exhaustive): the pediatric oncology unit at Geitawi hospital, Saint-George hospital, 
Hotel-Dieu de France, Rafic Hariri University Hospital, Rizk Hospital, and many 
others. Most pediatric cancer patients do not pay out-of-pocket bills. A big amount 
of the treatment bill is covered by third-party payers (NSSF, MOPH, and others) 
and the rest of the bill is covered by Non-Governmental Organizations (NGOs). In 
fact, the yearly needed budget for a single tertiary center is around $15 million 
USD [24].
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8.9.5  Survivorship Track

Patients are followed based on international guidelines. Most survivor patients get 
involved in cancer societies to spread awareness about the disease through cam-
paigns in addition to sharing their experience and supporting other cancer patients.

8.9.6  Palliative Care Track

In June 2013, the MOPH recognized Palliative Care (PC) as a specialty which was 
as important as it is to establish PC as an independent specialty, it is not enough by 
itself to quickly move the specialty forward. The palliative care track in Lebanon is 
still continuously developing. The National Committee for Pain Control and 
Palliative Care (NCPCPC) was established in May 2011, under the Ministry of 
Public Health (MOPH) with the main objective to work toward the development of 
palliative care. Well-established hospital-based and outpatient clinic palliative care 
programs and services are still very limited due to many factors related mainly to 

Table 8.2 Reported pediatric cases (% of total) by main ICCC-3 group and age group (Source: 
Republic of Lebanon—Ministry of Public Health—National Cancer Registry 2015) [4]

ICCC main groups
0–4 
years

5–9 
years

10–14 
years

15–19 
years

0–19 
years

I.  Leukemia & myeloproliferative & 
myclodysplastic dis

11.3 8.8 3.5 5.5 29.1

II.  Lymphomas & recitucloendothelial 
neoplasms

1.4 4.2 5.1 9.2 19.9

III.  CNS & miscellaneous intracranial & 
intraspinal neo

2.8 3.0 2.5 2.1 10.4

IV.  Neuroblastoma & other peripheral 
nervous cell tumor

3.9 0.7 0.2 0.0 4.8

V.  Retinoblastoma 1.2 0.7 0.0 0.0 1.8
VI.  Renal rumors 1.6 0.9 0.2 0.2 3.0
VII.  Hepatic rumors 0.2 0.0 0.0 0.0 0.2
VIII.  Malignant bone tumors 0.7 0.7 3.2 2.5 7.2
IX.  Soft tissue & other extraosseous 

sarcomas
2.1 1.8 1.6 2.8 8.3

X.  Germ cell & trophoblastic & neoplasms 
of gonads

0.7 0.5 0.5 2.3 3.9

XI.  Other malignant epithelial neo. & 
malignant melanomas

0.7 0.7 1.6 5.5 8.5

XII.  Other & unspecified malignant 
neoplasms

0.5 1.2 0.2 0.9 2.8

All sites 27.0 23.1 18.7 31.2 100.0

ICCC-3 International Classification for Childhood Cancer, 3rd
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financial and personnel-related challenges. Home care palliative care services 
(Home Hospice) are provided through Non-Governmental Organizations (NGOs) 
mainly in the Beirut area occasionally extending beyond Beirut but rarely covering 
rural areas. Their main goals are to provide home-based patient care and 24 h home 
consultation services to minimize patient suffering(s) and support family members/
caregivers taking care of terminal patients, but also, they participate in spreading 
knowledge about palliative care among healthcare providers and the public. 
Although establishing PC as a specialty, conducting national awareness campaigns 
about the importance of this specialty, and establishing (though limited) hospital 
and home-based PC services, have helped this specialty find its way through the 
healthcare system and the general population; however, many challenges lie ahead 
that will hinder further progress which is highly needed. Third-party payers are still 
not clearly covering these services whether at home or in the hospitals, thus increas-
ing the financial burden on families and patients as they pay from out-of-pocket. 
Moreover, these challenges may hinder the establishment of PC fellowship pro-
grams for physicians and palliative care specialty education for nurses; an endeavor 
greatly needed as the health care system needs increase. Addressing challenges at a 
population health system level requires national efforts. National standards that 
regulate palliative care services are currently under development which will help in 
improving those services and request financial coverage for patients.

8.10  Research and Education

Lebanon has the biggest and most renowned higher education system in the MENA 
region. The first medical school in the Middle East was established in Beirut in 1867 
by an evangelical missionary named the American University of Beirut (AUB). In 
1875, a second medical school was established by the Jesuit missionary at the 
University of Saint Joseph (USJ). In 1983, a public medical school was established 
as part of the Lebanese University. Later, four additional medical schools were 
founded as part of the following universities: Beirut Arab University, Saint-Esprit 
University of Kaslik, University of Balamand, and the Lebanese American 
University. All the mentioned medical schools have a hematology/oncology training 
program [25]. There are two radiation oncology programs in Lebanon at the 
AUBMC and USJ.

Lebanon is well known for its focus on research compared to other countries in 
the MENA region. It comprises one of the highest research per physicians or scien-
tists. Almost all medical schools in Lebanon integrate research modules as manda-
tory fields during medical studies which help early integration of doctors in the 
research field. In addition to retrospective studies, clinical trials, translation research, 
and basic science research are also well developed leading to publications in high- 
impact factor journals. Clinical trials are either multi-institutional within Lebanese 
institutions, regional or international. Those researches are concentrated within aca-
demic centers and regulated by the Institutional Review Board.

8 General Oncology Care in Lebanon



128

8.11  Cost-Effective Cancer Care

The burden of cancer cost is increasing due to several factors including the aging of 
the population, increasing cancer cases, increasing diagnoses, and treatment costs. 
In addition, national economic load and explosions causing damage to hospitals and 
cancer centers increased the financial burden. Novel diagnostic techniques are more 
costly, increasing the financial weight on MOPH, third-party payers, and patients.

In 2010, WHO recognized Lebanon for its effective strategy in decreasing its 
health cost from GDP by mainly decreasing out-of-pocket payments. This was pos-
sible through a series of reforms by the MOPH. Part of the reform was improving 
the public health sector including hospitals and laboratories. This decreased the cost 
spent in private hospitals mainly for the low-income population. Also, MOPH was 
able to negotiate with the private hospitals for the cost of services. Furthermore, the 
use of approved generic drugs lowers health care costs. Regulating the use of medi-
cal technology was also one of the important components of this reform. This 
reform led to a decrease in percentage of GDP from 12.4% to 8.4% and a decrease 
in out-of-pocket from 60% to 44% [26].

8.12  Challenges and Advantages

8.12.1  Facilities Providing Cancer Care

Cancer care is provided mainly by private hospitals, primarily academic hospitals, 
and to a lesser extent by public hospitals. Lebanon currently has around 29 public 
hospitals and 128 accredited private hospitals. Oncology care is delivered in big 
academic hospitals in addition to small peripheral hospitals and private clinics.

Lebanon is leading in the treatment of oncologic diseases in general and malig-
nant hematologic diseases. It includes one of the biggest transplant activities in the 
MENA region. The Hematopoietic Stem Cell Transplant activity reached 897 trans-
plants between 2012 and 2016 with 303 (33.8%) allogeneic transplants and 594 
(66.2%) autologous transplants [27]. Autologous stem cell transplantation is pro-
vided at four centers including the AUBMC, Makassed General Hospital (MGH), 
Middle East Institute of Health (MEIH), and Mount Lebanon hospital (MLH). 
Centers for allogeneic stem cell transplantation are three, the AUBMC, MGH, and 
MEIH. The bone marrow transplantation program at the AUBMC was founded in 
July 2004. It has been accredited by the joint accreditation committee ISCT- 
European Blood and Bone Marrow Transplantation (EBMT) (JACIE) since 2016. In 
addition, a cellular therapy program is under development that will provide patients 
horizons for novel and effective therapies [27].
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8.12.2  Treatment Availability

Most of the treatments are available in Lebanon, including immunotherapy, chemo-
therapy, and novel target therapies. Many patients also get access to newly approved 
drugs through compassionate use programs. National cancer treatment guidelines 
were developed by the MOPH to standardize national cancer treatment and organize 
cancer drug provision to patients [28].

8.13  The Future of Cancer Care in Lebanon

In summary, Lebanon includes tertiary cancer centers that represent national and 
regional referral centers. Worldwide renowned physicians and healthcare profes-
sionals are key players in cancer treatment in Lebanon. Almost all cancer treatments 
are available in Lebanon which is crucial for continuous improvement of patient care.

Despite development in governmental health care services, Lebanese people still 
have a negative perception of those services. Implementing more standardized 
national cancer treatment guidelines developed through experts in the field is cru-
cial. Cancer centers in public hospitals should be developed and healthcare workers 
at these centers, primarily nurses, should get specialized training in oncology ser-
vices. This will encourage patients, mainly those with low income, to seek care in 
affordable public hospitals.

After the conflict in Syria, numerous Syrian refugees moved to Lebanon increas-
ing the Lebanese total population by around 30%. This influx of refugees increased 
the burden on the Lebanese government and notably on the healthcare system. 
However, despite all constraints, the healthcare system showed significant resilience 
with its continued ability to provide acceptable healthcare and most importantly 
providing cancer drug coverage. This economically deprived population with absent 
financial coverage by third-party payers is in urgent need to enable access to health-
care, similar to the Lebanese population. The United Nations High Commissioner 
of Refugees (UNHCR) and NGOs help refugees by covering those vulnerable 
patients offering them a decent level of care [29]. However, as of 2014, the UNHCR 
decreased the percentage of in-hospital coverage from 85% to 75%, limiting access 
to a big number of refugees who are not able to pay 25% of the bill out of pocket.

The advancement of molecular techniques increased our ability to detect targe-
table mutations. Targeted therapy and immunotherapy are rapidly emerging, replac-
ing conventional chemotherapy in many types of cancer. The drawback of these 
drugs is their availability, accessibility, and affordability especially in middle- 
income countries like Lebanon. In addition, given the current economic crisis in 
Lebanon, the MOPH and third-party payers might not be able to afford novel expen-
sive treatment jeopardizing patient care. Moreover, due to the current economic 
situation, many healthcare workers immigrated outside Lebanon putting healthcare 
again in a stressful situation. These difficulties might render advanced expensive 
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treatments accessible only for high-income individuals leading to inequity in can-
cer care.

Enhancing research in the country will be an asset to improve patient care. 
Developing national clinical trials and involving Lebanese patients in regional and 
international clinical trials will enrich our healthcare and benefit our patients.

Our wishes as physicians are to build a health care system resilient enough to 
face economic, political, and natural constraints minimizing the burden of these 
constraints on patients. Continuous review and constant update of local treatment 
guidelines, improvement of health care coverage system to ensure a universal cover-
age of cancer patients in Lebanon, building a health care strategic plan considering 
these constraints, continuous update of cancer epidemiology and mortality data to 
build health care strategy based to national statistics are important steps to build this 
resilient health care system.

8.14  Conclusion

In conclusion, Lebanon, a relatively small country, comprises the most advanced 
and well-reputed cancer care and well-renowned physicians. Despite economic 
constraints, it remains one of the most developed countries in terms of healthcare 
and notably cancer treatment. Strategies to overcome difficulties affecting the 
healthcare system are needed.
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Chapter 9
General Oncology Care in Libya

Adel Attia, Ismail Siala, and Fathi Azribi

9.1  Libya Demographics

Libya is in the north of the African continent and its total land area is about 1.76 
million km2 [1]. The country was declared as an independent state on 24th December 
1951. Tripoli is the capital of Libya and is in the Northern west while Benghazi is 
the second largest city and is in the Northern east. Libya depends on oil as the main 
source of income, and it has the 10th largest proven oil reserves in the world.

In 2020, the population of Libya was estimated to be 6.93 million [2]. Based on the 
2006 Libyan Census, the estimated growth rate in the period from 1995 to 2006 was 
1.8%. Almost 42% of the population are 19 years or younger and 4.2% are 65 years or 
older. The median age in Libya is 28.8 years and about 78.2% of population is urban [3].

9.2  Cancer Statistics in Libya

Benghazi Cancer Registry (BCR) is the first population-based cancer registry in 
Libya. It was established in 2002 in collaboration with Modena Cancer Registry and 
the National Center for Epidemiology of the Italian National Institute of Health [5]. 
The main office of BCR is currently present in Benghazi Medical Center. The 
results of BCR were published in volume X of Cancer Incidence in Five Continents 
(2014), which is one of the publications of International Association of Cancer 
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Registries (IACR) [4]. It is also published in other international journals [5]. It cov-
ers a population of 1.58 million people in the eastern part of Libya as per 2006 
census (28% of Libyan population). Other hospital-based registry reports were pub-
lished from cancer centers in Sabratha and Misrata and non-published data from 
Tripoli Oncology Departments. These hospital-based data are consistent with the 
population-based cancer registry of Benghazi.

The data of a total of 3396 new cancer cases were diagnosed in Eastern Libya 
during the calendar period from 2003 to 2005 (Table 9.1) [4]. The Age-Standardized 

Vulva 5 0.3 0.2 0.4 0.01 0.04 C51
Vagina 3 0.2 0.1 0.2 0.02 0.02 C52
Cervix uteri 62 3.9 2.7 4.5 0.36 0.48 C53
Corpus uteri 7 0.4 0.3 0.6 0.02 0.10 C54
Uterus unspecified 98 6.2 4.3 8.3 0.62 1.08 C55
Ovary 75 4.7 3.3 4.7 0.33 0.49 C56
Other female genital organs 0 0.0 0.0 0.0 0.00 0.00 C57
Placenta 0 0.0 0.0 0.0 0.00 0.00 C58

Other skin 47 2.0 0.11 0.44 26 1.1 2.1 0.08 0.24 C443.8

All sites 1786 74.8 6.78 16.62 1640 71.0 110.0 7.21 12.32 C00-96138.5

Lip 2 0.1 0.1 0.01 0.01 1 0.1 0.0 0.1 0.00 0.03 C000.2

*Libya, Benghazi (2003-2005)

SITE

Male
Crude

No. cases Freq.
(%)

rate
(per 100,000) (%)

world 0-64 0-74
ASR Cum. rates Crude

No. cases
Freq. (%)

rate
(per 100,000) (%) ICD-10

world 0-64 0-74
ASR Cum. rates

Female

Tongue 5 0.3 0.2 0.03 0.06 3 0.2 0.1 0.2 0.01 0.01 C01-020.4
Mouth 8 0.5 0.3 0.03 0.09 9 0.6 0.4 0.8 0.08 0.10 C03-060.7
Salivary glands 3 0.2 0.1 0.02 0.02 5 0.3 0.2 0.3 0.03 0.03 C07-080.2
Tonsil 2 0.1 0.1 0.02 0.02 0 0.0 0.0 0.0 0.00 0.00 C090.2
Other oropharynx 0 0.0 0.0 0.00 0.00 1 0.1 0.0 0.1 0.00 0.01 C100.0
Nasopharynx 42 2.4 1.8 0.21 0.31 25 1.6 1.1 1.4 1.10 0.16 C112.8
Hypopharynx 2 0.1 0.1 0.00 0.00 1 0.1 0.0 0.0 0.00 0.00 C12-130.2
Pharynx. unspecified 1 0.1 0.0 0.01 0.01 2 0.1 0.1 0.2 0.02 0.02 C140.1
Oesophagus 18 1.8 0.8 0.08 0.23 3 0.2 0.1 0.2 0.01 0.01 C151.6
Stomach 62 3.6 2.6 0.26 0.59 37 2.3 1.6 3.0 0.15 0.41 C164.9
Small intestine 3 0.2 0.1 0.01 0.04 4 0.3 0.2 0.3 0.02 0.02 C170.3
Colon 111 6.4 4.6 0.51 1.10 126 8.0 5.6 9.0 0.53 1.06 C188.8
Rectum 64 3.7 2.7 0.29 0.66 48 3.0 2.1 3.3 0.24 0.39 C19-205.0
Arus 5 0.3 0.2 0.02 0.02 3 0.2 0.1 0.2 0.02 0.02 C210.3
Liver 58 3.3 2.4 0.19 0.66 44 2.8 1.9 3.7 0.18 0.48 C224.9
Gallbladder etc. 17 1.0 0.7 0.10 0.13 42 2.7 1.9 3.2 0.19 0.30 C23-241.3
Pancreas 64 3.7 2.7 0.26 0.67 37 2.3 1.6 2.9 0.17 0.29 C255.4
Nose, sinuses etc. 5 0.3 0.2 0.02 0.06 1 0.1 0.0 0.1 0.01 0.01 C30-310.4
Larynx 66 3.8 2.8 0.33 0.63 8 0.5 0.4 0.7 0.05 0.09 C325.5
Trachea, bronchus and lung 326 18.7 13.7 1.34 3.67 37 2.3 1.6 3.1 0.18 0.40 C33-3427.8
Other thoracic organs 1 0.1 0.0 0.00 0.00 3 0.2 0.1 0.2 0.01 0.03 C37-380.0
Bone 12 0.7 0.5 0.02 0.02 16 1.0 0.7 0.8 0.05 0.07 C40-410.4
Melanoma of skin 4 0.2 0.2 0.02 0.02 5 0.3 0.2 0.3 0.04 0.04 C430.2

Mesothelioma 3 0.2 0.1 0.01 0.03 0 0.0 0.0 0.0 0.00 0.00 C450.3
Kaposi sarcoma 6 0.3 0.3 0.02 0.07 1 0.1 0.0 0.1 0.01 0.01 C460.5
Connective and soft tissue 41 2.4 1.7 0.14 0.24 38 2.4 1.7 2.3 0.15 0.23 C47-C492.4
Breast 6 0.3 0.3 0.03 0.08 364 23.0 16.0 22.9 1.82 2.46 C500.5

Penis 0 0.0 0.0 0.00 0.00 C600.0
Prostate 162 9.3 6.8 0.29 1.74 C6114.7
Testis 10 0.6 0.4 0.05 0.05 C620.6
Other male genital organs 0 0.0 0.0 0.00 0.00 C630.0
Kidney 51 2.9 2.1 0.20 0.40 27 1.7 1.2 2.0 0.12 0.22 C643.9
Renal pelvis 2 0.1 0.1 0.01 0.01 0 0.0 0.0 0.0 0.00 0.00 C650.1
Useter 0 0.0 0.0 0.00 0.00 1 0.1 0.0 0.1 0.00 0.00 C660.0
Bladder 174 10.0 7.3 0.64 1.74 26 1.6 1.1 2.3 0.10 0.36 C6714.9
Other urinary organs 1 0.1 0.0 0.00 0.03 0 0.0 0.0 0.0 0.00 0.00 C680.1
Eye 4 0.2 0.2 0.01 0.01 6 0.4 0.3 0.3 0.01 0.04 C690.2
Brain, nervous system 87 5.0 3.6 0.38 0.62 50 3.2 2.2 3.0 0.16 0.32 C70-725.2
Thyroid 13 0.7 0.5 0.06 0.07 64 4.0 2.8 3.8 0.25 0.37 C730.8
Adrenal gland 3 0.2 0.1 0.01 0.01 4 0.3 0.2 0.2 0.01 0.02 C740.1
Other endoceine 0 0.0 0.0 0.00 0.00 2 0.1 0.1 0.1 0.01 0.01 C750.0
Hodgkin lymphoma 38 2.2 1.6 0.11 0.11 44 2.8 1.9 1.8 0.13 0.15 C811.6
Non-Hodgkin lymphoma 88 5.1 3.7 0.31 0.70 67 4.2 3.0 4.3 0.26 0.45 C82-85,C965.8
Immunoproliferative diseases 0 0.0 0.0 0.00 0.00 0 0.0 0.0 0.0 0.00 0.00 C880.0
Multiple myeloms 18 1.0 0.8 0.08 0.19 16 1.0 0.7 1.2 0.08 0.14 C901.6
Lymphoid leukaemia 27 1.6 1.1 0.06 0.08 24 1.5 1.1 1.2 0.05 0.10 C911.4
Myeloid leukaemia 43 2.5 1.8 0.15 0.30 48 3.0 2.1 2.9 0.19 0.31 C92-942.7
Leukaemia unspecified 10 0.6 0.4 0.06 0.09 15 0.9 0.7 0.7 0.06 0.06 C950.7
Myeloproliferative disorders 8 0.5 0.3 0.05 0.07 11 0.7 0.5 0.9 0.05 0.11 MPD0.5
Myelodysplastic syndromes 3 0.2 0.1 0.01 0.01 0 0.0 0.0 0.0 0.00 0.00 MDS0.1
Other and unspecified 60 3.5 2.5 0.23 0.53 65 4.1 2.9 4.9 0.22 0.54 O&U4.7

All sites except C44 1739100.0 72.8 6.67 16.19 1584 100.0 69.8 107.9 7.13 12.08 C00-96 exc. C44134.6

Table 9.1 Benghazi Cancer Registry Data [4]. Used with permission from International Agency 
for Research on Cancer (IARC/WHO)
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Rate (ASR) was 138.5 and 110 per 100,000 for men and women, respectively 
(Fig. 9.1) [4]. There was a slight male excess (53% of all cancer cases). The inci-
dence of disease was found to increase with age, presenting a median age at diagno-
sis of 61 years for males and 50 years for females.

Among men, cancers of lung (18.7%), colorectum (10.1%), bladder (10.0%), 
prostate (9.3%), and Non-Hodgkin lymphoma (5.1%) represented the most fre-
quently reported malignancies, whereas the five most diagnosed types of cancer 
among women were breast (23.0%), colorectum (11.0%), uterus (unspecified) 
(6.2%), leukemias (5.5%), and ovary (4.7%) (Fig. 9.2) [4].

The most lethal cancers in both sexes combined were lung cancer showing a 
5-year Relative Survival (RS) of 2.3%, followed by liver cancer with a 5-year RS of 
2.4%, and stomach cancer with a 5-year RS of 3.3%. Thyroid, breast, and colorectal 
cancers were associated with a best prognosis showing a 5-year RS of 64.9%, 56%, 
and 29.5%, respectively [5].

% population
ASR

per 100.000

138.553%

11047%

Benghazi Cancer Registry 2003-2005
(A population-based registry)

Fig. 9.1 ASR for all cancer sites, BCR 2003–2005 [4]
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9.3  Healthcare System in Libya

The unstable political situation had adversely affected the provision of healthcare in 
the country. Still the services are free but suffer disruptions of continuity of care, 
which has resulted from drug and diagnostic reagents unavailability. These issues 
are more clearly reflected on patients suffering from chronic diseases includ-
ing cancer.

Health care delivery in Libya is organized into three levels of care: primary, sec-
ondary, and tertiary. The primary health care level includes the services delivered in 
primary health care units and polyclinics. The secondary care level is formed of 
hospitals either general hospitals or rural hospitals and the tertiary level includes the 
university hospitals and the specialty-oriented hospitals and centers such as the car-
diac, eye, oncology, diabetes, trauma, chest, and psychiatric hospitals. Cancer is the 
second leading cause of death in Libya after cardiovascular diseases (The Report on 
the causes of death in Libya, data analysis of causes of death in the years 2016–2017; 
Health Information Center, Ministry of Health—Libya, 2019) [19].

9.4  Oncology Care in Libya

Specialist cancer care in Libya started in the late 1970s in both Tripoli and Benghazi. 
It started as hematology and oncology clinics as part of the general medical and 
pediatric departments. In Tripoli, the adult oncology service was based at the 
Department of Medicine of Tripoli Central Hospital, while the pediatric oncology/
hematology services were based at Aljala Children’s hospital. In Benghazi, Howari 

MALE 5-MOST COMMON CANCERS

Trachea,
bronchus
and lung
18.7%
Colon & rectum
10.1%

Bladder
10.0%

Prostate
9.3%

Non-Hodgkin
lymphoma
5.1%

Others
46.8%

FEMALE 5-MOST COMMON CANCERS

Others
49.6%

Breast
23.0%

Colon & rectum
11.0%

Uterus unspecified
6.2%
Leukaemia
5.5%
Ovary
4.7%

Fig. 9.2 Five most common cancers in both sexes, BCR 2003–2005 [4]
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hospital was the first hospital to deliver comprehensive cancer care in the eastern 
part of Libya.

The first cobalt radiotherapy machine was operated in Tripoli Central Hospital in 
the 1980s. In 1994, in Sabratha—80 km west to Tripoli—a new cancer center was 
established. In 1995, a radiotherapy center was established in Benghazi. In 1996, 
the new 1200 beds Tripoli Medical Center was opened; it contained a 78-beds 
department for medical oncology and hematology, a 39-beds department of pediat-
ric oncology that moved from the old unit in Aljala Children’s Hospital. In 1998, a 
Medical Oncology unit at Al-Jamhoriya Hospital in Benghazi was established; in 
the same year the second radiotherapy department was launched at Tripoli Medical 
Center with a cobalt machine first and now it has two linear accelerators and a 
brachytherapy service. In 2005, a medical oncology service was launched in Misrata 
initially as a branch of Sabratha Cancer Center, then in 2007, it became Misrata 
Cancer Centre. Figure 9.3 shows the development of oncology in Libya.

In 2016, a new medical oncology service was launched in Sebha in collaboration 
with Sabratha Cancer Centre. In 2017, new medical oncology units were opened in 
Tobruk, Albayda, Ajdabiya, Sirt, and Zintan. In 2018, radiotherapy services were 
launched in Misrata Cancer Center and in January 2021, the radiotherapy services 
in Sabratha were launched.

Recently, a decree to establish Tripoli Cancer Center was signed to organize and 
modernize cancer care in the Tripoli area, where almost a third of the Libyan 

Libya oncology landscape timeline

4.4 M3.2 M2.6 M 5.3 M 6.8 MPopulation

Scientific
Events

Oncology
Centers and
Departments

Cancer data
registry

Other
important
landmarks

Breast Cancer
Research
Conference,
Tripoli

1st conference
of the Libyan
Oncology
Group, 2012 

5 Conference of the
Libyan Association
Against Cancer 2007,
2009, 2010 2011, 2013

Cancer incidence in
eastern Libya: the
first report from
the Benghazi
Cancer Registry

202120182017200720052002199819961995199419931980s1970s 2019

Opening of
Oncology
Clinics in
Tripoli and
Benghazi

Opening of
first Cobalt
Radiotherapy
unit

Non
published
hospital
based data

Cancer in
Libya--a
retrospective
study (1981-
1985).

The Health Act
(106) 1973

Medical
Liability Law
(17) 1986

Opening of
National
Cancer
Institute in
Sabrate

Radiotherapy
center in
Benghazi

Opening of
Departments
of Adult
oncology and
pediatric
oncology, at
Tripoli
Medical
Center 1200
beds

Opening of
adult oncology
at Al-Jomhoriay
Hospital in
Benghazi.
Opening of
Radiotherapy
Department at
Tripoll Medical
Center.

1st population
based cancer
registry, Benghazi
Cancer Registry

Opening of
oncology
services in
Misrata.

Opening of
National
Cancer
Institute in
Misrata

Satellite
units in other
cities.
Establishment
of Tripoli
Cancer
Center

Opening of
radiotherapy
services in
Misrata

Opening of
Breast cancer
unit in Tripoll
Cancer Center

Opening of
radiotherapy
services in
Sabrata

1st PET CT at
Tripoli Medical
Center

National Cancer
Control Program
establishment

Fig. 9.3 Development of Oncology in Libya [4, 5]

9 General Oncology Care in Libya



138

population live. It has already started with a dedicated Breast Cancer unit, opened 
in July 2019. It provides diagnostic and therapeutic services to breast cancer 
patients. This expansion of services allowed cancer patients to access facilities 
closer to their residential areas (Fig. 9.4).

A Bone Marrow Transplant (BMT) unit was established at Sabratha Cancer 
Center in collaboration with an Italian team that unfortunately stopped because of 
the political conflict. As mentioned earlier, the whole cost of oncology care of all 
Libyan citizens is fully funded by the government either locally or abroad, in case 
there is a need to refer patients for treatment abroad.

Private oncology care, particularly medical and surgical oncology has emerged 
and started providing their services, the cost is covered as out-of-pocket or through 
insurance and on some occasions, it is covered by the government, when there is a 
huge pressure on the public hospitals, particularly during COVID-19 Crisis.

9.5  Cancer Risk Factors

Cigarette smoking is an important modifiable risk factor for cancer in Libya. In a 
study published in 2014 on random samples from different Libyan cities (33,739 
males and 33,527 females) about cigarette smoking, 15.5% were smokers and the 
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highest age interval of smoking was 40–49 years. Cigarette smoking is more com-
mon in males (23.9%) than females (1.7%) [9]. The second risk factor is child-
hood obesity, a study showed that 30% of the children are obese, males are more 
affected, with the highest percentage is in Tripoli and the lowest in Sabha [10]. In 
Libya, STEPS Survey 2009 (WHO) showed 30.5% of the population studied were 
obese (BMI ≥30, males 21.4%, females 40.1%) [10]. Physical inactivity is another 
well recognized risk factor, in Libya STEPS Survey 2009 (WHO) showed that 
43.9% of adults have low levels of activity (defined as <600 MET-minutes per 
week) [10].

Hepatitis B and C infections are risk factors for Hepatocellular Carcinoma 
(HCC). In a study published in 2000, the prevalence of hepatitis B in healthcare 
workers was 4% [11]. In a more recent study published in 2001, the prevalence of 
HBV surface antigen (HBsAg) and anti-HCV was 2.2% and 1.3%, respectively, 
among the general population [12]. Although the studies were different in design, a 
drop in hepatitis B prevalence was observed. This is possibly due to the introduction 
of hepatitis B vaccination. HPV infections are related to cervical cancer and oral 
cancer. In a study published in 2019, the overall prevalence of the most common 
oncogenic HPV types was 4.5% [13].

Dietary habits are also important risk factors for cancer in Libya. Libya STEPS 
Survey 2009 (WHO) showed that 97.4% of adults eat less than five servings of 
fruits/vegetables per day [10]. The BRCA mutation is an important risk factor for 
breast and ovarian cancers. In a systematic review and meta-analysis study pub-
lished in 2019, the pool estimate of BRCA mutations among women with hereditary 
breast and ovarian cancer in the Arab countries was 20% [14].

9.6  Cancer Screening Programs

Unfortunately, patients diagnosed with cancer in Libya are still present in later 
stages [6, 7]. Hence, awareness of the need for early diagnosis is required, espe-
cially those cancers whose screening has proved effective. The breast and colon are 
among the common cancers in Libya. They constitute almost 21% of cases in 
both sexes.

Screening activities are not based on well-structured government led programs; 
it is an initiative of Non-Governmental Organizations (NGOs) in collaboration 
with the health sector. Awareness campaigns about the importance of early detec-
tion of breast cancer started in 2008 by a group of active Libyan doctors in both 
Benghazi and Tripoli through regular and organized visits to girl schools, wom-
en’s groups in governmental and private institutes, and through local media and 
Internet. This effort helped to change some attitudes and beliefs in our community 
towards breast cancer and increased the awareness of the benefits of its early 
detection. Since 2011, every October, breast cancer screening campaigns have 
become a regular event. Breast cancer screening units were established at many of 
the primary healthcare facilities that accept women for screening and early detec-
tion in major cities.
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The first early detection units for breast cancer in both Tripoli and Benghazi were 
opened in 2017 in Alkesh polyclinic-Benghazi, later moved to Benghazi Medical 
Center, Al-Badri and Triq Al-Matar polyclinics-Tripoli and thereafter, many other 
clinics opened in other cities. This initiative was highly successful and unexpectedly 
the units received a large number of women. The early detection clinics work in 
coordination with multidisciplinary teams of pathology, surgery, oncology, radio-
therapy, and radiology departments, to agree on the appropriate management rec-
ommendation for these screened women. The early detection units provide screening 
and diagnostic mammography, ultrasound scan for ladies, who are before the age of 
screening mammogram and breast diagnostic intervention (FNAC & Tru- cut 
biopsy).

In one series reported from Benghazi, the breast cancer detection rate was around 
20%. Interestingly, almost more than a third of these cases were at an advanced 
stage [8]. An awareness campaign for cervical cancer was launched in many cities 
of Libya in January 2020, the campaign of 2021 used the digital platform.

9.7  Cancer Prevention Programs

Smoking is officially banned in public places and to sell it to underage by the law 
(206) issued in the year 2009. This law also bans tobacco advertisements and 
enforces tobacco factories to put a warning label on the cigarette packets.

Hepatitis B vaccination programs were started in Libya in the late 1980s and 
were incorporated in the National Immunization Program in 2001. Libya reported 
the highest estimate of vaccination in African countries [15]. In 2003–2005, 
Benghazi cancer registry, hepatocellular carcinoma constituted only 3% of all can-
cers [4]. This could be explained by the effective vaccination program.

Interestingly, the incidence of cervical cancer in 2004 was one of the lowest in 
the world. This is most likely due to lower incidence of extramarital relations and 
the protective role of male circumcision [16]. In anticipation of changes in cancer 
incidence and social changes, the HPV vaccination was introduced in Libya in 2013 
and targeted young females only. It is not yet included in the compulsory vaccina-
tion list.

9.8  Cancer Diagnosis

9.8.1  Imaging

Ultrasound, Computed Tomography (CT), and Magnetic Resonance Imaging 
(MRI) scans are available in all hospitals taking care of cancer patients. Positron 
Emission Tomography (PET/CT) scan is available at Tripoli University Hospital. 
Nuclear medicine departments services like bone isotope scan and a multigated 

A. Attia et al.



141

acquisition (MUGA) scan are available in some hospitals. Interventional radiol-
ogy services such as CT-guided lung biopsy and US-guided liver biopsy are 
available at the major hospitals.

9.8.2  Laboratory

There are six pathology laboratories in the governmental hospitals, one in Sabratha, 
Misrata, Benghazi and three in Tripoli. However, many private pathology laborato-
ries are delivering their services in various cities. Pathology laboratories are per-
forming routine pathological examination as well as immunohistochemical studies.

Some of the biomarker testing such as RAS in colorectal cancer is done in two of 
the governmental laboratories, i.e. Sabratha and Misrata. EGFR, ALK, ROS1, and 
BRAF for lung cancer testing are done in a private laboratory. Currently, PD-L1 
testing is sponsored by pharmaceutical companies. Other molecular testing like the 
BCR-ABL gene testing is performed in Tripoli. Flow cytometry is also available in 
some of these laboratories. Cytogenetics is referred abroad through few governmen-
tal and private laboratories. The tests for hereditary breast and ovarian cancer 
(BRCA1 & 2) can also be referred and sent abroad through hospital arrangements.

9.9  Treatment

9.9.1  Medical Oncology

Medical oncology and radiation oncology are separate specialties in Libya, while 
hemato-oncology is a separate specialty in some centers and covered with medical 
oncology in others. Almost all oncologists are Libyans, and the majority received 
their postgraduate training locally. For more details about the training, please refer 
to the education section. Medical oncology and hematology specialists (Adult and 
Children) are estimated to be around 57 (0.82 per 100.000 population), and the 
radiation oncologists are estimated to be around 14 (0.2 per 100.000 population). 
The number of specialists in oncology remains less compared to North America [17].

9.9.1.1  Advanced Treatments

U.S.  Food and Drug Administration (FDA) and/or European Medicines Agency 
(EMA) approved innovative medications including immunotherapy and targeted 
treatments. These are offered to the patients in Libya through different governmen-
tal hospitals. However, political instability adversely affected the timely budgeting, 
processing, and importing of essential drugs. Furthermore, frequent closure of air-
ports and ports added to the delay of arrival of medicines and other supplies.
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9.9.1.2  Bone Marrow Transplantation

Bone Marrow Transplantation (BMT) unit was established in Sabratha in 2003, it 
contained two laminar flow rooms and was operated in collaboration with 
Hematology Division, San Martino’s Hospital, Genova, Italy. Then it was operated 
with visiting doctors from Egypt. It is currently non-operational due to the current 
situation in the country. A new Bone Marrow Transplant unit is under construction 
in Misrata that is expected to be in service in 2022.

9.9.2  Radiation Therapy

There are 6 radiation oncology units in Libya, 1 in Sabratha (1 Linac, brachyther-
apy), 1 in Misrata (2 Linac, brachytherapy), 2 units in Tripoli (1 with cobalt, the 
other has 1 cobalt, 2 Linac and brachytherapy), 2 units in Benghazi each with 1 
Linac. The nuclear medicine departments are in Tripoli, Benghazi, Misrata, and 
Sabratha. PET CT service is available only in Tripoli. Due to the current political 
instability and shortage of essential operational substances, some of these units are 
out of service.

9.9.3  Surgery

The dedicated surgical oncology departments are available at Sabratha and Misrata 
cancer centers. They perform routine oncological surgery for most of the sites. In 
Tripoli and Benghazi, oncological surgery is performed by surgical departments in 
the Major Hospitals. Advanced surgical techniques like laparoscopic surgery are 
available, but robotic surgery has not been introduced yet. The occasional patients, 
who are deemed appropriate for the Hyperthermic Intraperitoneal Chemotherapy 
(HIPEC) procedure, are referred abroad.

9.9.4  Pediatric Oncology

Childhood cancer represents 4% of all malignant cancers reported in Benghazi 
Cancer Registry data [18]. Three hematology and oncology units for pediatrics are 
in pediatric hospital-Benghazi, Tripoli University Hospital, and Misrata Cancer 
Center. They are busy units and serve the whole country.
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9.9.5  Survivorship Track

Formal survivorship clinics do not exist and patients who have completed their 
active treatment will continue their surveillance and follow-up at the medical oncol-
ogy clinics. This includes patients who had their treatment at these clinics as well as 
those who did not have systemic therapy. Some patients may prefer to be followed-
 up in the private sector. For patients who were treated abroad, follow-up at the 
hospital would be more convenient to them.

9.9.6  Palliative Care Track

The palliative care for advanced cancer patients is very important especially that we still 
see a high proportion of patients in the advanced stage. The care of these patients is not 
limited to oncology units but also in medical or surgical departments. There are pain 
clinics that are primarily run by anesthesia specialists in collaboration with oncologists. 
Unfortunately, there is a significant shortage of this essential service across the country 
and the National Cancer Control Program is trying to address this issue.

9.10  Research and Education

9.10.1  Research

Most of internationally published oncology research in Libya is limited to epide-
miological studies, case reports, and single center experiences. There is no infra-
structure and necessary personnel to conduct phase 1, 2, or 3 clinical trials, especially 
in the current difficult times of the country.

9.10.2  Education and Training

Oncology is incorporated into the curricula of the main medical schools in Libya. Post 
graduate training is conducted under the umbrella of the Libyan Board of Medical 
Specialties, which was established in 1994. Medical oncology and hematology train-
ing are incorporated into the General Medical Training Program, while radiation 
oncology, pathology, and diagnostic radiology have their separate training programs. 
Diploma degrees in medical oncology and pediatric oncology were started in 2020, 
offered by private academies and recognized by the Ministry of Health.
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9.11  Cost-Effective Cancer Care

The increasing cost of cancer care is a global issue faced by all societies around 
the world. The need for more sophisticated and high technology diagnostic proce-
dures, high cost of the new antineoplastic agents such as immunotherapies and 
targeted therapies, the advances in cancer treatment resulted in long survival of 
increasing number of patients who may require expensive maintenance therapy 
for many years, the complexity of care needs large multidisciplinary team to 
address the needs of cancer patients. All these factors inevitably lead to soaring 
costs of cancer care.

Although the diagnostic workup and treatment of cancer are primarily covered 
by the government, which constitutes a large portion of the health care budget. 
However, in the current circumstances of the country that led to supply interrup-
tions, patients may have to bear some of the cost of their treatment.

In Libya, one of the well-established strategies for cost saving is the bulk pur-
chasing of drugs from the pharmaceutical industry rather than individual hospital 
purchasing. Furthermore, there is an increased awareness among the oncology com-
munity and policy makers of the high cost of cancer care. In the heart of cost saving 
approaches there is an emphasis on considering the use of biosimilars in cancer 
treatment as a proven strategy already adopted by many other countries.

Attempts to regulate the use of advanced imaging modalities such as PET/CT 
scan, MRI or CT scans have been implemented to decrease the cost of imaging that 
cancer patients often need. Further attempts to reduce the cost of cancer care is to 
invest more in early detection, which is a well-established way of reducing the cost 
through having more patients diagnosed earlier and avoiding the usually higher cost 
of advanced-stage care. In recent years, there are regular campaigns to increase the 
awareness of the importance of the early diagnosis of cancer and opening of clinics 
of early detection across several cities in the country. Currently, many Libyan 
patients are seeking treatment abroad and naturally this is more expensive than local 
treatment. Therefore, there are many efforts to reduce the number of patients travel-
ing abroad by investing in making more specialized cancer care available and more 
readily accessible by opening more specialist oncology units in different cities 
across the country.

9.12  Challenges and Advantages

9.12.1  Medical Tourism in Libya

Cancer patients constitute the highest percentage of Libyan patients treated abroad; 
most of them in the neighboring countries. Treatment abroad is supported by the 
government. A specialized committee oversees the whole procedures of treatment 
abroad including the eligibility of patients.
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On the other hand, because of the location and climate of Libya, it is a potential 
place for medical tourism from neighboring countries. This seems to be feasible 
soon because of the striving private health care sector in Libya once political stabil-
ity is achieved.

9.13  The Future of Cancer Care in Libya

Although healthcare in general and cancer care in particular are facing considerable 
challenges currently due to political and economic instability of the country as well 
as COVID-19 crisis. However, there are ambitious plans and strategies to transform 
cancer care in Libya in the coming years.

• The National Cancer Control Program: The program was launched in 2019. It is 
a governance body that is responsible for putting the cancer control plans, super-
vising the population-based cancer registry, setting the standards of the cancer 
care, updating the essential cancer medicine list on a regular basis, organizing 
the training programs and supervising the NGO activities directed towards can-
cer awareness and early detection.

• Cancer Registry: In a meeting with WHO and International Agency for Research 
on Cancer (IARC) late in 2016, agreed to start a population-based cancer registry 
both in Tripoli and Benghazi regions and to improve hospital-based cancer reg-
istry in other regions.

• National Cancer Screening Programs: In collaboration with other stakeholders, 
the National Cancer Control Program is planning to start two or more pilot proj-
ects for breast cancer screening.

• Strategic Cancer Areas: The National Cancer Control Program recommended to 
divide the country into five strategic cancer areas, each having a comprehensive 
cancer center and satellite units. This initiative will improve access of patients in 
remote areas to effective cancer care and will ensure equity in health care deliv-
ery across the country.

• Sustainable Supply of Essential Cancer Medicines: To explore different options 
of securing continuous supply of cancer medicines, for example, signing long- 
term contracts with the major pharmaceutical companies to guarantee continu-
ous supply.

• Bone Marrow Transplant: It is one of the essential services that are unfortunately 
currently unavailable, and there is a big effort to resume the service in Sabratha 
and to open new transplant units in other centers.

• Palliative Care: This area is still not well developed in Libya and there is a bad 
need for introducing the service in the cancer centers. Training specialists in the 
field and building enough capacity are among the priorities of the government.

• Private Sector: It is striving and complements the public service, regulations and 
support for the private sector is necessary to augment cancer care based on inter-
national standards.
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9.14  Conclusion

The cancer incidence rate is rising worldwide, and Libya is not an exception. The 
complexity of care, the soaring cost, high expectations of patients and their families 
are global challenges. The situation in Libya is further complicated by fragility of 
the healthcare system, the large size of the country with long distances between cit-
ies and towns, and lack of national programs. Despite all these challenges, the 
oncology services in Libya are covering a wide range of population and providing 
decent oncology care. The establishment of The National Cancer Control Program 
will certainly help to improve the cancer care in Libya and overcome these chal-
lenges in the coming years.
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Chapter 10
General Oncology Care in Mauritania
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and Ahmedou Tolba 

10.1  Mauritania Demographics

The Islamic Republic of Mauritania (RIM) is situated in northwestern Africa, bor-
dering the Atlantic Ocean, and located between Senegal and Mali in the south, 
Algeria and Morocco in the north. It belongs to both the Sahel and the Maghreb 
regions. Apart from the coastal region, the climate is often hot and windy with an 
annual rainfall ranging from 150 mm (5.9 in) in the north to about 600 mm (23.6 in) 
in the South. The total area of the country is 1,030,000 km2 formed mainly of vast 
arid plains except the Senegal River valley where most of the country’s agricultural 
production is harvested. Livestock is raised primarily in the south east. Mineral’s 
export, produced in the north, is dominated by iron but includes copper, gold, gyp-
sum, oil, and steel [1, 2].

The country is organized in thirteen regions or “wilaya” all depending on the 
central interior ministry. A former French colony, Mauritania became independent 
in 1960. Estimated then at 850,384 inhabitants, now the total population counts 
4,649,658 people according to UN data with a male to female ratio of 1.03.03 for 
residents aged 0–24 years and a growth rate of 2.72% [3]. The urban population 
represents 56.9% with about 5000 migrants. Arabic is the official language with the 
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French spoken as a foreign language and four ethnic minority languages Wolof, 
Pulaar, Soninke, and Bambara. The Gross Domestic Product (GDP) was worth 7.59 
billion US dollars in 2019 [4, 5].

10.2  Cancer Statistics in Mauritania

Two studies carried out, respectively, between (2000–2009) on 3305 patients and 
(2009–2020) on 10,437 patients showed that breast cancer (BC) was the most com-
mon cancer in the screened population (16.19% and 7.2%, respectively) (Figs. 10.1 
and 10.2) [6, 7]. Deaths from cancer and communicable diseases represent, respec-
tively, 5% and 59% of the total loss toll. Data from the registry of the Center National 
d’oncologie (CNO) also revealed an increase in cancer incidence rate since 2009 
with a median age of 55 years at diagnosis. Table 10.1 shows the distribution by 
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Fig. 10.1 Incidence of common cancers in Mauritania in 2020 [6]
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Table 10.1 Description of cases by site, male, and female [8]

cancer type in the global cohort and in both genders (men: 1403 cases, 42% and 
women: 1902 cases, 58%), the mean age at detection and age group affected [8]. 
Overall, breast (15%) followed by cervical (10.4%) and skin (10%) cancers are the 
most common cancers in our population. This same order was found in women 
with, respectively, (25.5%), (18.1%), and (6%). In men, skin cancer (15.5%), pros-
tate cancer (14.5%), and lymphomas (10.8%) were the most prevalent. Although the 
average age at diagnosis varied with cancer type, most cancer patients were 
40–50 years old except, understandably, prostate cancer where the mean age was 
above 70 years [8–10].
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10.3  Healthcare System in Mauritania

The healthcare service is organized in central hospitals in Nouakchott, the capital 
city, and regional hospitals in the 13 regions of the country supported by few dispen-
saries, maternal and child care centers in the less populated urban and rural zones 
(Table 10.2). Private health clinics also exist. All these facilities remain suffering 
from a lack of equipment, supplies, and well-trained staff. The state insurance cov-
ers 500,000 people and less than 1% of residents have a private health cover. 
Government health expenditure per person is estimated at 22 USD against 29 USD 
out-of-pocket spending [11]. There are about 15 physicians per 100,000 inhabitants 
[12]. Communicable, maternal, prenatal, and nutrition associated diseases represent 
53% of the population total deaths. Infant mortality is 60.42 deaths/1000 live births. 
Life expectancy at birth is 67 years for females and 63 years for male [11, 12].

Table 10.2 Main hospitals offering care in Mauritania

Location Hospital name: specialized activity

Nouakchott    – Centre Hospitalier National (CHN): Multicare hospital
   – Centre Hospitalier Amitié: Multicare hospital
   – Centre Hospitalier Cheikh ZAYED: Multicare hospital
   – Centre Hospitalier Militaire: Multicare hospital
   –  Centre Hospitalier Mère et Enfant (CHME): gynecology and pediatric 

care
   – Centre National d’oncology (CNO): Oncology care
   – Centre National de Cardiologie (CNC): cardiovascular care
   – Centre National des spécialités  (CNS): head and neck care
   – Centre National d’Hépatovirologie (INHV): gastroenterology and 

hepatology care
Nouadhibou Centre Hospitalier de Nouadhibou: Multicare hospital

Hodh Echarghi Centre Hospitalier de Néma: Multicare hospital

Hodh El 
Gharbi

Centre Hospitalier d’Aioun: Multicare hospital

Assaba Centre Hospitalier de Kiffa: Multicare hospital

Gorgol Centre Hospitalier de Kaedi: Multicare hospital

Brakna Centre Hospitalier d’Aleg: Multicare hospital

Trarza Centre Hospitalier de Rosso: Multicare hospital

Adrar Centre Hospitalier d’Atar: Multicare hospital

Tagant Centre Hospitalier de Tidjikja: Multicare hospital

Guididimagha Centre Hospitalier de Sélibaby: Multicare hospital

Tiris Zemmour Centre Hospitalier de Zouératt: Multicare hospital

Inchiri Centre Hospitalier d’Akjoujt: Multicare hospital
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10.4  Oncology Care in Mauritania

Overall, there are 22 main hospitals in Mauritania (9 in Nouakchott and 13 in the 
remaining regions of the country). Five of these hospitals are providing specialized 
care (Table 10.2). Of these hospitals, Centre National Oncology (CNO) is the main 
cancer care center. Oncology activity in Mauritania began only in 1990 at the inter-
nal medicine department of Nouakchott Central Hospital. Most patients were then 
transferred abroad for treatment until the creation of the Centre National Oncology 
(CNO) in 2008 (Fig. 10.3). Before the inauguration of the first radiotherapy accel-
erator in 2010, the only service provided to cancer patients by the CNO was medical 
oncology [13].

Currently, the CNO, an autonomous public institution, is the single institution in 
charge of cancer care in the country. There is no private cancer care in the country. 
The mission of CNO includes:

• Offering and supervising cancer treatments. The CNO works with the anatomy 
and pathology departments of the various central and regional hospitals for can-
cer diagnosis.

• Following-up treated patients.
• Ensuring the full and free care of all nationals for radio-chemotherapy.
• Coordination of patients’ evacuations abroad. This action is currently limited to 

bone marrow transplants and severe leukemias. Costs of all oncology care are 
largely covered by the state. People with relatively higher income seek treatment 
abroad at their expense.

• The CNO undertakes and assists in campaigns to fight and raise awareness 
against the possible causes of cancer.

• The CNO also provides statistics on cancer types and cancer patients in 
Mauritania.

Oncology care timeline in Mauritania 

1960 ....... 1990 2008 2010 …… 2013 ........... 2015 ….. 2019 2020
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Introduction of
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Mauritanien society of Oncology 

publication in
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The independence of the Islamic
Republic of Mauritania Research and higher

education department
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department 

Inauguration of the first
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department: start of
activities of 1 gamma
camera NM / CT670.   

Fig. 10.3 Development of oncology in Mauritania [6]
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10.5  Cancer Risk Factors

According to the Global Youth Tobacco Surveillance (GYTS) surveys conducted in 
Mauritania in 2000, 2006, and 2009, the prevalence of tobacco use is steadily 
increasing among adolescents aged 13–15  years. It was 41%, 59%, and 68%, 
respectively. Among adults (16–64 years), a study carried out by STEP-Wise NGO 
in 2006 showed a prevalence of 32% in men and 4.9% in women, respectively. 
Traditional tobacco called Meneiygeis very accessible and preferably used by rural 
aged women [14, 15].

Although female obesity is slightly decreasing, it is estimated that about 60% of 
Mauritanian women have a Body Mass Index (BMI) over 25 and therefore consid-
ered overweight [16–18]. The high rate of consanguinity and endogamy in the 
Mauritanian population (about 40–60%) particularly in some ethnic groups of sub- 
Saharan African origin (Sonikés) is also a risk factor for cancer and other disease 
with genetic trait such as heart diseases, hypertension, hearing deficit, and diabetes 
mellitus known to be more frequent in consanguineous marriages [19, 20].

Lifestyles such as high red meat consumption by many people in Mauritania 
particularly in the south may also contribute to various cancers like bowel (colorec-
tal) cancer [21]. Hepatitis B (prevalence: 14%) and other infectious illnesses such as 
diarrhea, malaria, and tuberculosis remain endemic in the country [22, 23].

10.6  Cancer Screening Programs

There are no nationwide cancer screening programs in Mauritania because of funding 
priorities and lack of skilled healthcare workers to perform efficient screening plans. 
However, many promotional activities to raise public awareness on cancer risks (mainly 
smoking and obesity) are frequently undertaken by the state and Non- Governmental 
Organizations (NGOs) across the country such as “pink October,” a nationwide cam-
paign organized every October to raise awareness on cervical and breast cancer and 
promote early diagnosis of these cancers. Screening mammograms are available in the 
country. The cost of the service is either covered by the state for patients with national 
insurance or by NGO for those with no medical insurance. For insured besides, irregu-
lar screening actions are also launched on the most common cancers like breast, cervi-
cal, and lung cancers. Counseling services remain scarce. The plans to introduce state 
screening programs and national registry for cancer are underway [24].

10.7  Cancer Prevention Programs

Few steps have been taken to prevent cancer in the country. For instance, a total ban 
on use of plastic bags has been effective since 2014 as a measure in the fight to 
reduce carcinogen items in consumers’ lifestyle although there is no clear evidence 
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that people can get cancer from using plastic bags. High taxation on tobacco has 
been implemented. TV sketches on the risks of child and women obesity are regu-
larly launched by the Ministry of Social Affairs [23]. Due to the high prevalence of 
hepatitis B in the country, vaccination against Virus of all newborn babies has been 
added since 2010 to the national program of child vaccination which already include 
(programme Elargie de Vaccination (PEV)). The screening for hepatitis B and the 
vaccine are also advised and freely available for all health workers but not yet man-
datory. Vaccination for Human papillomavirus (HBV) is also recommended for 
girls when 12 years old [25].

10.8  Cancer Diagnosis

Evaluation of cancer in the country uses mainly patient history, physical examina-
tion, and basic laboratory testing such as tumor markers. Access to more reliable 
diagnostic tools such as imaging (X- ray), endoscopic exams, tumor biopsies is still 
limited and available only in few hospitals of the capital city such as the Institut 
National d’Hépatovirologie (INHV), Cheikh ZAYED hospital, and the Centre 
Hospitalier National (CHN). Advanced imaging facilities, Computed Tomography 
Scan (CT scan), and Mammograms are available in the CNO, at few public hospi-
tals and some private clinics.

The main department of histopathology, located in the CNO, is supported by 
secondary services both in Nouakchott’s hospitals and in few private clinics. There 
is only one Nuclear Medicine Department, created at the CNO in June 2015 [26]. 
An Immunohistochemistry laboratory and oncogenetic unit (for genetic testing) 
have been recently added to the CNO diagnostic and follow-up facilities.

10.9  Treatment

10.9.1  Medical Oncology

The CNO is the major fully competent facility for cancer treatment in the country. 
The medical staff currently (2020) available consists of three medical oncologists 
and two hematologists all men, two pediatric oncologists both women, 10 nurses 
and technicians (4 women and 6 men). The CNO also uses clinical help from other 
medical departments based in different hospitals of Nouakchott like surgery, oph-
thalmology, etc. Oncologists in CNO are all former General Practitioners (GP) who 
then received their training in oncology largely abroad.

Cancer drugs, chemotherapy, and targeted therapy such as Trastuzumab/
Pertuzumab for breast cancer, Rituximab for B lymphomas, and Bevacizumab used 
in broader applications like malignant solid tumors are only available in the 
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CNO. Treatments are free at the CNO for indigent patients and offered at much 
reduced cost for patients with state insurance. Two private clinics Sahel and twvigh 
provide conventional chemotherapy for patients with insurance or self-pay.

Conventional-dose chemotherapy and targeted therapy are accessible only at the 
CNO.  However, high dose chemotherapy, Bone Marrow Transplant (BMT), and 
immunotherapy are not yet available at the center due to their high cost, the associ-
ated equipment, and isolation rooms. Efforts are currently undertaken to introduce 
these therapies in the CNO [13].

10.9.2  Radiation Therapy

The single radiotherapy Linear Accelerator (LINAC) in the country, using Intensity- 
Volumetric Modulated Arc Therapy (VMAT), Modulated Radiation Therapy 
(IMRT), and 3D Conformal Radiation Therapy, is based at the CNO. It is operated 
by a Radiation therapist. The appropriate treatment volume and dosage prescribed 
to the patients by the radiation oncologist is then followed by the medical physicist 
and the dosimeters [27]. The radiotherapy staff currently (2020) available consists 
of four radiation oncologists and six physicists all men trained in Turkey, Morocco, 
and France.

10.9.3  Surgery

An oncological surgery has recently been set in the CNO. However, most organs 
and pieces removal procedures are still carried out within the surgery departments 
of the main hospitals of Nouakchott (Table 10.2) as part of their daily actions. There 
is no robotic or Hyperthermic Intraperitoneal Chemotherapy (HIPEC) surgery.

10.9.4  Pediatric Oncology

There is only one fully specialized pediatric oncology unit in the CNO since 2011. 
All hospitals refer young patients once diagnosed with cancer in their pediatric ser-
vices to the CNO. The service is run by pediatric oncologists, all women and two 
juniors. It also includes two junior pediatric oncologists and four pediatric oncology 
nurses performing an integrated role of childhood cancer care and family support. 
Overall, 151 patients have been referred and followed at the CNO between 2017 and 
2019 [6].

S. Mohamed Brahim et al.



157

10.9.5  Survivorship Track

Data on cancer survival remain inaccurate in Mauritania as many patients do not 
complete their treatment or do not come back for checkup after completion of treat-
ment. This group is termed “lost patients” by the CNO due to lack of possibility of 
tracking such patients. However, efforts are undertaken to minimize this loss and set 
an updated register of patient outcomes in the center. For instance, recent data have 
shown that 26% of women diagnosed with breast cancer in 2018 have died giving a 
2–3-year survival rate 64% [6].

10.9.6  Palliative Care Track

Palliative care was successfully integrated in Mauritania in 2015. The country has 
about 50 nurses and a dozen of doctors specialized in medical care for people living 
with serious illnesses, mainly those with terminal cancers. Their task includes, besides 
improving the quality of life and outcome for patients of advanced diseases, the moral 
and spiritual support for stressed families, mainly those looking after their patients at 
home. There are no wards or hospice dedicated for palliative care in the country. 
However, in the plan for 2021, the CNO has approved a Department of Palliative Care 
to start in the first quarter of the year. Few Non-Governmental Organizations (NGO) 
charities such as Cairdeas Medical are also active in this field [28–30].

10.10  Research and Education

Oncology teaching program is part of the medical studies at the Faculty of Medicine 
but specialization in cancer practice remains largely carried out abroad. A program in 
oncology nursing is offered to nurses freshly joining the CNO but no national 
diploma in oncology nursing is yet available. Staff training in oncology remains very 
limited in  local hospitals. They are provided mainly through exchange programs 
largely funded by the International Atomic Energy Agency (IAEA) allowing local 
staff to go for observation and skills learning in North African and European states.

Basic research on cancer is almost nonexistent. Few studies on the epidemiology 
of cancers such as breast and colorectal cancers in the Mauritanian population have 
been published [31–33]. A joint epidemiological study on breast cancer is underway 
between a team of the CNO and groups from the institut Pasteur of Tunis (Tunisia) 
and the institut Pasteur of Casablanca (Morocco). A Next Generation Sequencing 
(NGS) study aimed to identify gene mutations in a cohort of 135 breast cancer 
Mauritanian patients, being carried out by the oncogenetic unit of the CNO. The 
finding of this study may be useful in adapting standard treatment protocols to local 
patients if specific mutations were identified. There is a society of medical oncology.
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10.11  Cost-Effective Cancer Care

Statistics are showing that cancer is rapidly being a public health problem in 
Mauritania. Due to the state’s limited infrastructure in the field and patient low 
income, cancers are often diagnosed at an advanced stage. As in most African states, 
the high cost of oncological care and the scarcity of medical oncologists (patholo-
gists, radiation oncologists, and other healthcare workers) are key factors in the 
poor prognosis and low survival rate. Patients with private insurance or sufficient 
income often seek treatment in countries such as Turkey, Tunisia, Morocco, and 
western countries [6].

10.12  Challenges and Advantages

Numerous factors are still decreasing the chance of good prognosis and the proba-
bility of recovery from cancer in the country. Among these different challenges in 
the fight against cancer we may cite, for instance:

• Absence of nationwide screening programs.
• Cost of the infrastructure needed for an advanced and adapted care. As a result, 

most cancers are identified at a late stage. Access to immunohistochemistry to 
quickly assess cancer proliferation is still very difficult. Drugs targeting specific 
cancer cells are often not available.

• Shortage of skilled oncology staff as training or recruiting specialized doctors 
and nurses is expensive for the state.

• Migration of trained workers seeking better opportunities offered in western 
countries.

However, the current stability of the political climate, the high percentage of a 
young population combined with the increasing awareness and priority given to 
education and health in the state economy programs are relatively reassuring on a 
better prospect of disease care in Mauritania.

10.13  The Future of Cancer Care in Mauritania

The government has recently implemented a new national policy making the cancer 
entirely supported by the state for needy patients and at reduced price to individuals 
with state insurance. To ease the burden on the CNO, being the only cancer care 
facility in the country, regional secondary oncology centers providing basic care 
before referring to the CNO are to be planned. Advanced equipment for treatments 
like radiotherapy, imaging, etc., should also be purchased. Another key element 
needed is the training of skilled cancer workers: specialized physicians and nurses.

S. Mohamed Brahim et al.



159

10.14  Conclusion

As in most third world countries, lack of prioritization in funding, shortage of infra-
structure, and qualified oncology workers remain a barrier for efficient care of can-
cer patients. Training programs in demanding specialized fields such as nursing and 
medical oncology ought to be developed. A national program for palliative care 
needs to be implemented. Efforts are made by the government to overcome these 
obstacles through more financial support and training through regional and interna-
tional collaboration.
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Chapter 11
General Oncology Care in Morocco

Saber Boutayeb and Mohammed Anass Majbar

11.1  Morocco Demographics

Morocco is a North African country. The current population of Morocco is estimated 
to be 37 million based on the projection of the United Nations data [1, 2]. Most of the 
local population lives in the Atlantic at the Mediterranean coastline. Casablanca is the 
biggest city with more than 7 million population. The other major cities are Marrakech, 
Rabat, Fez, and Tangier. The urban population represents around 60% of the entire 
population. The median age in the Moroccan population is young. Around 25% of the 
population is aged under 14 years [1]. The economy of Morocco is considered liberal 
and is the fifth largest African economy. The major Moroccan resources are repre-
sented by phosphate, tourism, agriculture, and car manufacturing. The Gross Domestic 
Product was evaluated at 118 USD billion dollars [3].

11.2  Cancer Statistics in Morocco

Morocco is currently in an epidemiological transition called, “double burden “, with 
the coexistence of infectious and chronic diseases. The two population-based regis-
tries are available in Morocco: Casablanca and Rabat [4, 5]. The registry of Casablanca 
covers more than 10% of the country’s population (around 12%) and is used to 

S. Boutayeb (*) 
Medical Oncology Department, National Institute of Oncology, University Mohammed V in 
Rabat, Rabat, Morocco
e-mail: saber.boutayeb@um5s.net.ma 

M. A. Majbar 
Surgical Oncology Department, National Institute of Oncology, University Mohammed V in 
Rabat, Rabat, Morocco
e-mail: anass.majbar@um5s.net.ma

http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-16-7945-2_11&domain=pdf
https://doi.org/10.1007/978-981-16-7945-2_11#DOI
mailto:saber.boutayeb@um5s.net.ma
mailto:anass.majbar@um5s.net.ma


164

extrapolate the cancer incidence in Morocco [4]. These two registries provided 
descriptive information such as cancer type, histology, age, gender, and stage. To date, 
survival data is not provided by these registries. Table 11.1 shows the top five cancers 
in Morocco between 2008 and 2012 according to the registry of Casablanca [4].

The most frequent cancers in men are lung, prostate, bladder, colorectum, and 
lymphoma. Lung cancer represents 20.8% of all cancers in Men. Among them, the 
overall frequency of the EGFR mutation is 21%. Mutations were mainly detected 
in exon 19 (69%), followed by exon 21 (21%) and exon 20 (7%) [4, 6, 7]. Whereas, 
for women, the most frequent are breast, cervix cancer, colorectum, thyroid, and 
ovary [4, 5, 8]. Breast cancer is the leading cancer among females (36% of can-
cers in women) with an age-standardized incidence rate of 40.8 per 100,000. The 
median age at diagnosis is 49.5 years [9]. According to a large study conducted in 
Casablanca, the most common molecular phenotype was Luminal A (41.4%) 
Luminal B, HER2 and triple negatives occurred in 10.4%, 6.3%, and 11.2% [8].

11.3  Cancer Risk Factors

11.3.1  Tobacco

The prevalence in the general population is 18% in adults and 9% in youths. 
According to WHO, the mortality attributable to tobacco smoking is 8%. In 2008, 
the smoking prevalence among the Moroccan population was 16% (30% for males 
and 1% for females) [11–13]. Passive smoking is also high: 32% are exposed in 
their closed family circles and 60% are exposed in public places [13]. The anti- 
tobacco law was adopted in 1996 and Morocco signed the WHO Framework 
Convention on Tobacco Control in 2004 [10]. However, this legislation is poorly 
implemented, and the Moroccan population has generally not respected these laws.

11.3.2  Alcohol

In Morocco, alcohol is available in restaurants, bars, and hotels. However, drinking 
in public is strictly prohibited. The office of International Studies and Research on 
alcoholic beverages and spirits evaluated the Moroccans’ alcohol consumption to 

Table 11.1 Top five cancers in Morocco between 2008 and 2012 according to the register of 
Casablanca [4]

Men cancers Percentage Women cancers Percentage (%)

Lung 23% Breast 35.6
Prostate 12.6% Cervix 11.2
Colorectum 7.9% Thyroid 8.6
Bladder 6% Colorectum 5.9
Lymphoma 6% Ovary 4

S. Boutayeb and M. A. Majbar



165

nearly 120 liters annually. According to the WHO global status reports on alcohol 
and health, 95% of the population reported abstaining from alcohol [10, 13].

11.3.3  Obesity

The prevalence of obesity is increasing in the Moroccan population according to 
data on measured heights and weights. In 1984, 4.1% of the adult population was 
obese, and the prevalence increased to 13.3% in 2000 [12, 13].

11.3.4  Other Risk Factors

The relevance of BRCA1/2 mutations in the Moroccan population was not studied.
Morocco is one of the low to intermediate endemic areas for hepatitis B virus (HBV) 

infection. However, no reports have been published on Occult HBV infection [10].

11.4  Cancer Screening Programs

The first Moroccan cancer plan (2010–2019) has given the priority to breast and 
cervix cancers [10, 13, 14]. For breast cancer, the program is based on clinical 
breast examination. In case of clinical abnormalities, patients are referred to the 
provincial diagnostic centers for digital mammography, breast ultrasound, and 
biopsy. The target age of the early detection program was 45–69 years. But in 2016, 
the age of initiation was lowered to 40  years [10]. For cervical cancers, the 
population- based screening program is based on visual inspection with acetic acid 
[10]. But in the private sector, the population with health insurance has a large 
access to mammography, cervical smear, colonoscopy, and prostate-specific anti-
gen dosing.

The Ministry of Health and the Lalla Salma Foundation organize annual cam-
paigns called October Rose dedicated to breast cancer screening. Screening by 
mammography is widely available in all regions. The other cancers do not benefit 
from regular screening campaigns [10].

11.5  Cancer Prevention Programs

Cancer prevention policies are mentioned in the Moroccan cancer plan. However, so 
far cancer prevention actions are rare. The Moroccan Health Authorities and The Lalla 
Salma Foundation launches regular mass media campaigns to promote healthy life-
styles. For tobacco-induced cancers, a specific program exists focusing on promoting 
the tobacco-free area in the companies, universities, and high schools. For cervical 
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cancer, the Ministry of Health planned to introduce the HPV vaccination in 2021. 
Concerning HBV vaccination is free as part of the National Vaccination Program [10].

11.6  Cancer Diagnosis

The diagnostic imaging infrastructure in the public sector includes 75 mammogra-
phy machines, 56 CT scanners, eight MRI machines, one PET scanner, and seven 
nuclear medicine services. Endoscopy, bronchoscopy, and cystoscopy are in general 
available in all the regional public health centers. There are 31 pathology laborato-
ries in the public sector but not all provide the complete panel of immunohisto-
chemistry. Immunohistochemistry is in general more available in university 
hospitals and in private sectors [13, 14]. Biomolecular testings such as EGFR, ALK, 
HER, and BRAF are available in the main cancer centers [10].

11.7  Treatment

Cancer treatment is based on four primary disciplines: Surgical oncology, Radiation 
oncology, Medical oncology, and Palliative care. The cancer health care system 
(2020) in Morocco includes

• 11 Public Hospitals (6 university clinics), the major ones are the Institut National 
d’Oncologie (Rabat) and Mohammed VI Cancer Center in Casablanca

• 16 Private centers

The healthcare system is characterized by inequity medical insurance that covers 
only 40% of the population. A medical assistance plan called RAMED was launched 
in 2012 by the Moroccan authorities for the benefit of the low-income population 
with an aim of giving them free access to all health care services provided by public 
hospitals. Those patients who are not eligible for RAMED and not covered by 
health insurances need to pay for healthcare in public centers.

11.7.1  Medical Oncology

The medical oncologist specializes in diagnosing and treating cancer using chemo-
therapy, hormonal therapy, biological therapy, and targeted therapy. Moreover, the phy-
sician may coordinate treatment given by other specialists and give supportive care.

In Morocco, Medical Oncology (MO) is a relatively new specialty. Medical 
Oncology was recognized as a separate specialty by the Ministry of Health in 1994. 
However, the creation of the first chair of medical oncology at the University of 
Rabat was done in 2000. In 2020, overall, 150 medical oncologists are working in 
Morocco (mainly with a mixed training in Morocco and France or Belgium) [15]. 
The classical chemotherapies, hormonal therapies, and the first generation of 
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monoclonal antibodies, i.e., Trastuzumab, Rituximab, Bevacizumab, Cetuximab, 
etc., are widely available for the entire population. Two immunotherapies are avail-
able in Morocco: Pembrolizumab and Atezolizumab, though their reimbursement is 
still conflictual. The access to immunotherapy is accorded based on an individual’s 
assessment for each candidate patient by the National Health Insurance Agency.

Hyperthermic Intraperitoneal Chemotherapy (HIPEC) was first performed in 
2014 and is now available at one public center (National Institute of Oncology in 
Rabat) and two private clinics in Rabat and Casablanca [21]. Stem Cells 
Transplantation (both autologous and allogeneic) are available in the main cities 
(Rabat, Casablanca, Fes, and Marrakech).

11.7.2  Radiation Therapy

The radiotherapy infrastructure and human resources available in public health ser-
vices include 17 linear accelerators (LINAC), 3 brachytherapy units, 9 treatment 
planning systems, 9 CT simulators. In the private sector, linear accelerators with 
VMAT or IMRT techniques are available in Casablanca, Rabat, Kenitra, Marrakech, 
Tangier, Meknes, Fez, and Oujda. Radiosurgery has started with a gamma knife in 
Rabat. But nowadays, Stereotactic Body Radiation Therapy (SBRT) is operational 
in major cities [13].

11.7.3  Surgery

Morocco has made significant progress in the surgical treatment of cancer in the past 
30 years. In the 1980s, oncological surgery was performed almost exclusively in two 
university hospitals in Rabat and Casablanca. In 1985, the National Institute of 
Oncology was created in Rabat, the first center dedicated to the treatment of cancers 
in the country. It included the first department specializing in Surgical Oncology, 
which treated gynecological, digestive, urological, ENT, and Soft tissue cancers. 
From the mid-1990s, four new university hospital centers were created in Fez, 
Marrakech, Oujda, and Tangiers. It helped to train more surgeons capable of perform-
ing surgical oncology in more areas in the country. In 2018, it was estimated that 
major oncological surgeries such as breast or colonic resections, could be performed 
in 35 public centers [16]. In addition, two departments specializing in gyneco-mam-
mary oncological surgery were opened in Casablanca and Rabat, and another special-
izing in digestive oncological surgery was opened in Rabat. The surgical offer in the 
private sector has also grown over the past 20 years, with two private university hos-
pitals in Rabat and Casablanca and at least 16 private oncology clinics, mainly in 
major cities, with more private university hospitals and oncology clinics are under 
preparation. Advanced surgical techniques and technologies have been introduced in 
Morocco in the last 20 years. Advanced minimally invasive techniques are now rou-
tinely performed for colorectal, liver, gynecologic, thoracic, and urologic cancers 
[17–20]. The first surgical robot was acquired by the university hospital in Fez in 2019.

11 General Oncology Care in Morocco



168

There are also ongoing liver transplantation programs in university hospitals in 
Morocco. The first case of successful liver transplantation performed by a Moroccan 
team was reported in 2016 [21]. There is an ongoing program for living donor liver 
transplantation for liver cancers at the National Institute in Rabat.

11.7.4  Pediatric Oncology

Nearly 1000 new cases per year of pediatric cancer are diagnosed in Morocco. 
Among them, the incidence of leukemia is estimated to be 100 new cases per year 
[22]. Pediatric cancer patients are mostly managed by public hospitals. The pediat-
ric cancer units exist in university hospitals [23]. Since 2019, the Moroccan Health 
Ministry has been considering pediatric cancer management as a priority.

11.7.5  Survivorship Track

Data about cancer survival is scarce, and only a few published studies reported sur-
vival outcomes of cancer patients. Most of the published data concern breast and 
rectal cancers. For breast cancer, Mouh et al. compared outcomes between triple- 
negative and non-triple-negative patients in Rabat. Three years disease-free survival 
rates for the local disease were 76% and 83%, respectively [24]. Slaoui et al. com-
pared survival outcomes between young and aged patients in Rabat. The 5-year 
disease-free Survival of patients with local disease was 64.6% in young women and 
71.5% in older women with breast cancer (p = 0.04) [25]. Finally, the 5-year sur-
vival rate of patients with Breast cancer treated at the National Institute of Oncology 
in Rabat in 2009 was 81.5% [13].

For rectal cancer, Souadka et al. reported in 2015 the survival data for patients 
who had abdominoperineal resections for low rectal adenocarcinoma at the National 
Institute of Oncology in Rabat. The 5-year overall survival and disease-free survival 
rate were 74.6% and 60.3% respectively. Local and distant recurrences occurred 
respectively in 10 (6.8%) and 29 (20%) patients [26]. In 2019, the same team 
reported survival after surgery for mid and low rectal cancers. The overall survival 
rate after 1 year, 2 years, and 3 years are 94%, 89.1%, and 82.8%, respectively. 
Predictive factors of impaired survival were high age and advanced T stage [27].

11.7.6  Palliative Care Track

The first national plan against cancer identified several issues in access to palliative 
care in Morocco [10]:

• Insufficient training of healthcare workers in the palliative care field
• Lack of human resources
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• Absence of terminal palliative care
• Insufficient follow-up of the patients after return to the home

In 2013, Morocco changed the law concerning the distribution of morphine by 
increasing the number of days’ prescription for opioid analgesic (7–15 days) [24]. 
However, till now, palliative care activities are rudimentary. Only the city of 
Casablanca has developed a regional network for palliative and terminal care with 
the possibility of home care by a mobile team. According to a national survey pub-
lished by Ettahri et al in 2017, the number of palliative care units in Morocco was 
only three with a total of 48 beds [28].

11.8  Research and Education

11.8.1  Research

Research in oncology is mainly performed in universities and university hospitals 
in Morocco. A step forward was made in 2014, by the creation of The Institute for 
Research in Oncology (IRC), with the goal of promoting and coordinating the 
national research efforts in oncology. Since its creation, IRC has funded more than 
40 research projects and created a network for researchers in oncology called “IRC 
Research Associates” with a mission to facilitate collaboration and coordination 
between researchers in oncology in Morocco. More recently, IRC launched the 
ambitious “Moroccan Oncology Big data” project, a multidisciplinary initiative 
that includes the creation of the first national biobank, OMICS in oncology research 
and a digital pathology research platform. Despite these initiatives, oncology 
research in Morocco is still fragmented, uncoordinated with lower scientific pro-
duction compared to other countries in the Arab world [30]. Few Phase II trials 
were published by Moroccan teams. There is no local phase III trial conducted in 
Morocco, however, the main cancer centers had already participated in interna-
tional trials.

11.8.2  Education

Undergraduate medical education in Morocco starts after passing a competitive 
exam. Five public and two private faculties of medicine are offering basic and post-
graduate medical education in Morocco. Undergraduate medical education in 
morocco is organized as follows [29]:

 1. 1st cycle is for 2 years and consists of pre-clinical sciences
 2. 2nd cycle: 3 years of clinical sciences
 3. Sixth year: externship full time at the hospital.
 4. Seventh year: internship
 5. Thesis

11 General Oncology Care in Morocco



170

Access to medical specialty training (also called residency) in oncology is pos-
sible for:

• Medical oncology (Rabat, Casablanca, Marrakech, Fes, Oujda and Tanger)
• Radiotherapy (Rabat, Casablanca, Marrakech, Fes, Oujda and Tanger)

None of the Moroccan faculties offers direct training in surgical oncology. They 
provide General surgery certification.

The access to residency training is done in two ways [29]:

• Through Internship Exam: Students who have successfully completed their 5th 
year and all training should sit for the Internship Exam and complete a 2-year 
internship at the University Hospital after which they are called residents. They 
are given priority in choosing the specialty.

• Through the Residency exam: Doctor of medicine after graduation can pass resi-
dency entrance exam and can start his/her medical residency training.

The duration of Morocco medical residency training varies from 4 to 5 years 
(4  years for medical specialties and biology, 5  years for surgical specialties and 
internal medicine).

11.9  Cost-Effective Cancer Care

The pharmaco-economy is not well developed in Morocco. Despite the existence of 
a medical society for health technology assessment, published articles in this field 
are rare.

11.10  Challenges and Advantages

Many achievements in cancer diagnosis and treatment in Morocco were achieved dur-
ing the past 20 years. The country has improved its infrastructure from primary to 
tertiary care, allowing a wider part of the population to access specialized cancer care 
and successful screening programs for breast and cervix cancers were launched. The 
major achievement was the strong commitment of the Moroccan government to ensure 
the implementation of the National Plan for Cancer Prevention and Control 2010–2019; 
an ambitious plan covering all the aspects of cancer care from prevention, diagnosis, 
treatment, and management. With the collaboration of non-profit organizations such 
as the Lalla Salma Foundation for Cancer Prevention and Treatment, donors, and 
international organizations such as the World Health Organization and the International 
Agency for Research on Cancer, the International Atomic Energy Agency, and the 
United Nations Population Fund, Morocco ensured a strong political and financial 
support of the Plan during the past 10 years [13]. Figure 11.1 shows the evolution of 
the number of public cancer centers from 2004 to 2020.

However, there are still many challenges ahead that need to be addressed. First, 
cancer patients are still mainly diagnosed at late stages. Early screening programs 
for breast and cervix cancers should be enhanced to increase population access. 
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Screening programs should also be expanded to other cancers such as colorectal 
cancer. Moreover, palliative care also needs to be improved and expanded to more 
Moroccan cancer patients. Finally, survival data is lacking for most cancers, which 
does not allow us to adequately evaluate the ongoing cancer programs.

The Moroccan government has recently validated the National Plan for Cancer 
Prevention and Control 2020–2029 with a specific focus on prevention and screen-
ing programs, improvement in national cancer management, investment in informa-
tion technology, and advanced research programs. The Moroccan Government has 
committed in 2020 to make cancer care a national priority. A strong decision was 
made to create a national agency dedicated to the management of cancer care in 
Morocco under the presidency of the Prime Minister.

11.11  The Future of Cancer Care in Morocco

11.11.1  Quality Improvement

Standardization of cancer care is another challenge to improve patients’ outcomes. 
Few guidelines for cancer management are produced by scientific societies, how-
ever, they are not endorsed by the authorities. There is a need for standardization of 
care to improve patients’ outcomes.

11.11.2  Information Systems

The improvement at the national level of cancer care cannot be done without an 
efficient collection, analysis, and reporting system. The adoption of oncology infor-
mation systems was late in Morocco. The National Institute of Oncology in Rabat 
was the first to set up a Hospital Information System (HIS), quickly followed by the 
regional oncology centers in Casablanca, Tangier, Benimellal, and soon in Agadir 

2004: 2 

 

2009: 5 

 

2015: 9
2020: 11

Fig. 11.1 The evolution of the number of public cancer centers from 2004 to 2020
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and Laayoune. This has made possible the streamline of the patient pathway, the 
improvement of traceability and information sharing, and the improvement of pre-
scribing safety, particularly for cytotoxic drugs. The generalization of Hospital 
Information System (HIS) adoption is a fundamental step to improve patient care. It 
must include not only tertiary centers but also primary and secondary centers to 
coordinate the patient pathway from prevention, screening, treatment, and follow-
 up. This generalization is under evaluation in the country.

11.12  Conclusion

In the last 20 years, Morocco has improved cancer care with strong investments in 
infrastructure, human resources training, awareness, and screening programs. The 
adoption of the National Plan for Cancer Prevention and Control 2010–2019 was a 
major step forward by the Moroccan government to reach these achievements. Many 
challenges remain, such as early cancer diagnosis, follow-up pathways, investment 
in information technology, and better national management of cancer care. The 
strong commitment of the Moroccan Government and substantial collaboration with 
oncologists and international organizations, are major assets for Morocco to reach 
the goals of the next National Plan for Cancer Prevention and Control 2020–2029.
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Chapter 12
General Oncology Care in Oman

Itrat Mehdi , Abdul Aziz Al Farsi, Bassim Al Bahrani, 
and Shadha S. Al-Raisi

12.1  Oman Demographics

The Sultanate of Oman is an Arab country, bordering Saudi Arabia, UAE, and 
Yemen. The total area of Oman is about 309,500 km2. Oman is more densely popu-
lated in its cities, where 80% of the population lives. The current population of 
Oman is 5,462,006 as of December 2020, males 3,222,910 (59%) and females 
2,239,097 (41%), and rank 120 in the Global list [1–3]. The population density in 
Oman is 16 per km2. The median age in Oman is 30.6  years (Fig.  12.1). Life 
Expectancy is 77.4 years, while the Population growth rate is 3.4% annually. The 
country has a fertility rate of 2.92 births per woman, as one of the fastest-growing 
populations [1, 2, 4]. Current projections believe that the growth rate will peak in 
2020. After 2025 the growth rate will continue to slow, getting down to 0.62% by 
2050 [4, 5].

Oman is an ethnically diverse country. There are 38.7% foreigners, mostly expa-
triate workers from Bangladesh, India, Pakistan, Philippines, and Egypt. Oman has 
a mortality rate of 3.3 deaths per 1000 populations. It is a relatively young popula-
tion with 65% less than 30 years of age (Fig. 12.1). The literacy rate in Oman is 
93%. The economy is based on agriculture, fishing, and overseas trading. Petroleum 
revenues account for 40% of GDP. The per capita income is 41,680 dollars [4, 6, 7].
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12.2  Cancer Statistics in Oman

Cancer is the leading cause of death with 6% of disease-related mortality [8]. The 
age-adjusted annual incidence of cancer ranges from 70 to 110 per 100,000 popula-
tion, which is lower than other regional countries [9, 10]. The leading male cancers 
in order of prevalence are prostate, colorectal, liver, hematologic, gastric, and lung 
(Fig. 12.2). The leading female cancers in order of prevalence are breast, thyroid, 
colo-rectum, hematologic, and uterine (Table 12.3 and Fig. 12.3) [3, 5, 6, 11]. The 
already known and established risk factors for any cancer are diet, smoked and 
charcoal prepared food (Gastric Cancer and Colon Cancer), higher life expectancy, 
obesity, smoking, and diabetes [12].

An increasing number of patients are diagnosed with cancer every successive 
year (Fig. 12.2, Tables 12.1 and 12.2) [6]. The number of cancer cases registered in 
2017 was 2101. Of these, 1892 (90.05%) were among Omanis (1005 females, 887 
males), and 188 (8.95%) were among Non-Omanis (123 females, 65 males). One 
hundred and twenty-seven cases (6.7%) were reported in people aged below 
14 years. The median age at cancer diagnosis was 53 years. The crude incidence 
rates for cancer in Oman were 70.2 per 100,000 for males and 80.9 per 100,000 for 
females. The Age Standardized Rate (ASR) was 113.3 per 100,000 for males and 
114.2 per 100,000 for females. A total reported 193 males and 173 females died of 
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cancer in 2017 [3]. According to GLOBOCAN, the projected new cancer cases 
expected in 2030 and 2040 are 5761 and 8549 in Oman [5]. Over time, changing 
trends of incidence have been observed, as colorectal cancer has surpassed stomach 
cancer, lung cancer is being diagnosed 2–3 times more frequently, thyroid cancer in 
females has increased five times [6] (Table 12.3).

12.3  Healthcare System in Oman

Oman spent around 2.6% of its GDP (11% of the budget) on health care, rising by 
12.9% annually. It is not possible to specifically tell about the amount spent in 
oncology. Firstly, the MoH and Ministry of Education are involved in cancer care 
services. Secondly, the diagnostic, screening, and treatment facilities are done by 
different sections of MoH. Oman has 69 hospitals (as in 2016), with a total of over 
6400 beds, which are expected to grow at an annual rate of 3.1%. Only two hospitals 
have a cancer care services unit. The government operates 80% of hospitals [13–
16]. The Omani government is inclined to increase the role of the private health 
sector, to cope with the increasing demand. New hospitals like Sultan Qaboos 
Medical City in Muscat, along with International Medical City in Salalah will con-
tribute to meeting the increasing demand. The population growth is putting addi-
tional pressure on the health care system. An estimated 95% of the population now 
live within five miles of a medical center. Cancer care services visited in Oman are 
high, as the public healthcare system is free. This is saturating the system and 
increases healthcare costs. Omani nationals have free access to healthcare, though 
expatriates seek medical care in private hospitals. The insurance-financed health-
care and private hospitals are still far from comprehensive and do not cover all 
cancer treatment like expensive targeted therapy, and immunotherapy. There are 
NGOs and private charities which do help a number of patients [17].

Table 12.3 Frequency of cancers 2017 [6]

Male Female
Topography Frequency Percentage Topography Frequency Percentage

Colo-rectal 128 14.43 Breast 268 26.67
Prostate 98 11.05 Thyroid 151 15.02
Non-Hodgkin 
lymphoma

67 7.55 Colo-rectal 90 8.96

Urinary bladder 59 6.65 Non-Hodgkin 
lymphoma

46 4.58

Stomach 58 6.54 Leukemia 46 4.58
Bronchi and lung 56 6.31 Stomach 35 3.48
Leukemia 53 5.98 Uterus 34 3.38
Liver 44 4.96 Bronchi and lung 34 3.38
Hodgkin’s lymphoma 37 4.17 Uterine cervix 32 3.18
Brain and nervous 
system

30 3.38 Skin 31 3.08
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In 2014, the government commenced a long-term plan for the healthcare sector 
entitled Health Vision 2050; including extension of existing cancer care services, 
establishment of two comprehensive care hospitals, and satellite oncology units [13, 
14, 17]. The plan, which according to the World Health Organisation (WHO) serves 
“as a model for strategic planning in health,” envisions large-scale investment in the 
healthcare sector to create a well-organized, equitable, efficient, and responsive 
health system. The Health Vision 2050 has pointed out the need to move part of 
cancer care out of the hospitals and closer to communities and homes, for better 
service and reduced burden. Oman requires an additional 7000 doctors by 2050. 
The country now has an accredited medical university and many Omani doctors 
have obtained their postgraduate medical training overseas in Australia, Canada, the 
United Kingdom, and the United States.

12.4  Oncology Care in Oman

12.4.1  Access to Cancer Care services

There is an integrated system of primary, secondary, and tertiary medical facilities 
with a reasonably well-organized referral system by e-referral portal of MoH. All 
hospitals are interlinked, and the patient’s electronic medical records can be accessed 
by the treating team from anywhere. The MoH through treatment abroad committee 
sends patients abroad or to GCC for a treatment modality if it is not locally avail-
able. A small number of patients travel abroad on their own expenses, often treated 
at more than one center and in more than one country.

12.4.2  Multi-sectoral Efforts to Prevent and Control Cancer

The Ministry of Education, social welfare, environmental health, PDO all support a 
coordinated effort for prevention and control of cancer. Cancer prevention strategies 
include health education, vaccinations (HPV, Hepatitis), and regular primary health 
care follow-ups. There is an integrated referral pathway from primary to tertiary 
care. The treatment facility including oncology surgery, radiation oncology, stereo-
tactic radiotherapy, systemic therapy, bone marrow transplant, and liver transplant 
is available. There are specialized sub-specialty hospitals for ENT, neurosurgery, 
dermatology, and orthopedics. There are oncology outreach clinics in Salalah. The 
prime pathology is Royal hospital for the main focal and referral point. The patients 
who are cured of cancer follow in an outpatient clinic as per protocol and long-term 
survivors are followed in survivorship clinics or shifted to tertiary/primary care. A 
dedicated palliative care team is there for pain management, palliative symptom 
care, and end-of-life care once the patient is transited to palliative symptomatic care 
[18, 19].

12 General Oncology Care in Oman
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12.4.3  National Oncology Center: The Royal Hospital

The National Oncology Center (NOC) is the oldest center established in December 
2004 by MoH, as an extension of the Royal Hospital in Muscat. The NOC com-
prises medical oncology, radiation oncology, hemato-oncology and BMT, pediatric 
hematology, and oncology. The center treats around 70% of all cancer cases in 
Oman. There are sub-specialty clinics for breast and gastrointestinal tumors. 
Combined clinics for breast, ear-nose-and-throat, gynae-oncology, pain clinics, and 
outreach clinics are routinely held. There is a multidisciplinary tumor board. 
Psycho-social support is available by social workers, counseling nurses, occupa-
tional therapists, speech therapists, and dieticians. The patients are given free 
accommodation during their treatment. The treatment facility for treatment, which 
is free of charge, is available to Omani nationals only. The NOC is a designated and 
approved center for Integrated Palliative care by ESMO (European Society for 
Medical Oncology) and is an approved center with UICC (Union Internationale 
Cancer Control).

12.4.4  Other Cancer Centers

As infectious diseases have been effectively abridged, Oman is now contending 
with the rise in Non-communicable diseases like diabetes, obesity, hypertension, 
and cancer. The hospitals in Oman provide high-quality healthcare. There are two 
cancer care hospitals in Muscat, The Royal Hospital, and the Sultan Qaboos 
University Hospital. The healthcare system is primarily in the public sector; the 
Ministry of Health (MoH), is the main health care provider especially the oncology 
services [14, 17, 20]. The MoH provides healthcare in a 3-tiered system: primary 
health care centers, secondary hospitals, and tertiary referral hospitals. Private hos-
pitals and clinics, licensed by the MoH, are playing an increasingly important role 
in cancer care like Burjeel hospital, NMC, Al Hayat, and Muscat private hospital [7, 
13]. The two cancer centers are supported by ancillary diagnostic facilities like radi-
ology, pathology, gastroenterology, urology, respiratory medicine, genetics center, 
nuclear and molecular imaging centers [21].

12.4.5  National Cancer Registry

The Oman National Cancer Registry, established in 1985 as a hospital registry, 
helps guide policymakers in setting priorities for cancer control activities. The reg-
istry began functioning as a population-based registry in 1996 and publishes an 
annual report on cancer incidence. Cancer diagnosis notification was made manda-
tory in 2001. The registry also collects data from treatment abroad committees and 
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Omani patients diagnosed in Qatar [3, 6]. In 2002 and 2007, the International 
Agency for Research on Cancer (IARC) published Oman’s data in its publication 
“Cancer incidence in five continents volume VIII and IX,” Oman being the second 
Arab nation to contribute. In October 2019, on the 20-year anniversary cancer reg-
istry released a comprehensive 20 years compilation of cancer data on the trends of 
cancers and the lists of the most common cancers, and the regional distribution of 
cancer cases [3, 6, 10, 16].

12.4.6  Community Obligations

NOC along with Oman Cancer Association (OCA) helps to provide professional 
guidance by advocating community wellness. NOC liaises between different hospi-
tals, polyclinics, community nursing, and social welfare in the care of oncology 
patients by providing only logistic and financial support. It works in association 
with MoH and cancer center for conferences and is not doing any research work. 
There is a patient awareness group at NOC and is actively involved in community 
awareness programs for different cancers, through print and electronic media. There 
is a need to develop patient support groups with the participation of educated and 
willing patients to help patients in coping with a cancer diagnosis, treatment, and 
treatment-related side effects. Patients with cancers are liable to develop psycho-
logical issues especially depression, with a need to incorporate psychologist’s 
advice and support in managing cancer patients [19].

12.4.7  The Cancer Care Plan

A cancer care plan is based on need assessment of population for convenient and 
high-quality care focusing patients. It emphasizes the need for prevention, easy 
access to services, and a road map for future improvements in services. There is a 
need to streamline existing cancer care services, focusing on patient needs to ensure 
a continuum of care. The major focus of efforts should be on providing state-of-the- 
art services and searching for new partners in the public and private sectors to facili-
tate prompt diagnosis and treatment. It also aims to increase the public understanding 
of a healthy lifestyle and risk factors, screening, early diagnosis, and prompt treat-
ment. This should translate into improved survival and outcome, decreasing the 
burden on the health care system. There is a need to bridge the gap in research and 
clinical practice. There are many taboos and false beliefs in society due to cultural 
influences, which need to be addressed. The Individual Cancer Care Plan, made for 
patients by treating physicians at NOC, should facilitate communication between 
caregivers and families/patients, at every step of management to enhance confi-
dence in the health system and help them cope with the disease. We monitor it by 
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setting targets of performance indicators every year, with a vision to improve it. 
Efforts should be directed to facilitate the establishment of hospice and home care 
services. The patients need to be educated about hospice care, and enrolment in 
trials [6].

12.5  Cancer Risk Factors

In Oman, chronic Non-Communicable Diseases related to lifestyle like coronary 
artery diseases, hypertension, diabetes mellitus, and cancer; are now emerging as 
significant potential health challenges [21]. The aging population along with factors 
like obesity (53%), lack of physical activity, smoking (15%), Westernized lifestyle, 
change in diet, and other environmental factors contribute to an increased cancer 
incidence [6, 11]. The International Agency for Research on Cancer (IARC) pre-
dicted the doubling of cancer cases in the period 2008–2020 from 1400 to 2500 [22].

12.6  Cancer Screening Programs

A pre-emptive screening for common cancers is integral to improve diagnosis at an 
early stage, decrease disease burden, improve outcome, and is cost-effective. The 
MoH and OCA (Oman Cancer Association) run breast cancer screening by mobile 
mammography services, and a vast number of female patients benefit from it. An 
analysis of the impact of screening on early-stage detection was submitted for pub-
lication, which showed that T1 increased from 28.70% to 71.30%, while T4 
decreased from 61.48% to 38.52%. The N0 increased from 32.75% to 67.25%. A 
comprehensive guideline for breast screening is developed available at www.mog.
gov.om. A cancer colon and Hepatocellular screening in susceptible population 
groups is evolving. A comprehensive Genetic center is recently established under 
MoH where tests and genetic counseling services are available for hereditary and 
familial cancers [18].

12.7  Cancer Prevention Programs

In 2018, Oman launched its national policy and action plan for the prevention and 
control of Non-Communicable Diseases including Cancer. This multisector plan 
was developed to reduce mortality of NCDs by 25% in 2025 through reinforcing the 
cooperation between stakeholders from industry, education, information, Sports 
affairs, Regional municipalities, Council for planning, civil society, and interna-
tional organizations [13, 17, 21, 23]. These include Oman anti-smoking society, 
Oman Medical Association, Oman Cancer Association, World Health Organization 
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(WHO), and UNICEF [7, 13]. In addition, several departments in the MoH help in 
planning, implementation, and monitoring of cancer control and prevention activi-
ties like the National Oncology Centre, the directorate general of primary health-
care, and the directorate general of specialized services. This helps to ensure a 
coordinated and integrated approach between primary, secondary, and tertiary ser-
vices. HPV vaccination is available but not mandatory at present for everyone.

12.8  Cancer Diagnosis

The cancer care services are supported by sophisticated pathology services includ-
ing molecular, Fluorescent in situ hybridization (FISH), Immunohistochemistry 
(IHC), and cytogenetic testing facility. Some genetic tests are sent abroad as well 
like RAS, BRAF, Oncotype DX, PIK3C, etc. Nuclear imaging centers provide PET 
scan, bone scan, densitometry, MIBG, PSMA PET, and other scans. A genetic cen-
ter is established for specialized genetic tests and genetic counseling [24]. The chal-
lenges in diagnosis are access, coping up with demand, and limited availability.

12.9  Treatment

The oncology services in Oman started in 1990, the Medical Oncology department 
was established in 1996 at the Royal hospital, and subsequently, National Oncology 
center was established in 2004 at the Royal Hospital under MoH. It has expanded to 
meet the ever-growing needs of the community. Omani nationals have free access to 
cancer care services. This includes sophisticated diagnostic services up to PET 
Scans and most recently incorporated therapeutic modalities like targeted therapy, 
bone marrow transplant, and immunotherapy. Enrolment in Clinical trials is a legiti-
mate treatment option for many diseases and patients. Unfortunately, in Oman, we 
do not have access to clinical trials as would be desired.

12.9.1  Medical Oncology

Two centers in Oman have a medical oncology and chemotherapy facility, the Royal 
hospital National Oncology Centre under MoH and Sultan Qaboos University hos-
pital (Ministry of Higher Education). In addition, there are satellite units in Salalah 
and Sohar. These provide outpatient clinics, diagnostic services, daycare treatment, 
and inpatient facilities. The chemotherapies are prepared within the NOC Pharmacy. 
Most state-of-art treatment options are available locally in Oman. Several patients 
are sent abroad for specialized management at high-volume specialized institutes if 
the required services are not available locally [6, 9, 11].
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12.9.2  Radiation Therapy

National Oncology Centre—The Royal Hospital is the only center with a radiation 
oncology facility at present, while Sultan Qaboos University Hospital (SQUH) is 
likely to start radiation therapy in the near future. The two facilities are concentrated 
in Muscat and patients travel from all over Oman for treatment. The NOC has facili-
ties for IMRT (Intensity Modulated Radiotherapy), Brachytherapy, and SBRT 
(Stereotactic Body Radiation Therapy). There are two Linear accelerators in NOC 
and two more are planned to be installed in SQUH [6].

12.9.3  Surgery

Oncologic surgery is still an evolving specialty in Oman, with countable oncology 
surgeons. They are in breast, colo-rectal, osteo-oncology, hepatobiliary, faciomaxil-
lary, gynecologic-oncology, and uro-oncology. There are multi-modality and multi- 
specialty combined clinics like breast, ENT, and neuro-oncology. There is a 
multidisciplinary forum like the tumor board for discussion and consensus decision- 
making as per current guidelines [11].

12.9.4  Pediatric Oncology

There are two pediatric oncology units, one in NOC Royal Hospital and the other 
in SQUH dealing with hematologic and solid tumors. They also have inpatient 
services, outpatient specialty clinics, and daycare facilities. Adolescent oncology 
is evolving as a further subspecialty with a dedicated trained consultant and 
team [11].

12.9.5  Survivorship Track

The outcome and survival in malignant diseases have improved, thus increasing the 
number of long-term cancer survivors. These patients need to follow up due to the 
risk of relapse, chances of subsequent tumors, long-term sequel of cancer treatment, 
and their affiliation to a primary cancer care team. A survivorship clinic is run by 
NOC on a regular basis to cater services to these patients [6].
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12.9.6  Palliative Care Track

Cancer patients often present with advanced-stage disease in the developing world, 
shifting the aim of management from curative to a palliative intent. Oman lacks the 
required palliative and hospice care, resulting in an increased burden on existing 
cancer care facilities and compromising the desirable care of potentially treatable 
cancers. The idea of hospice care is still not morally, socially, or religiously very 
acceptable in society, probably due to closed integrated families [6, 9]. There is a 
policy of DNR approved by MoH, ethical experts, and religious factions.

12.10  Research and Education

MoH has set guidelines and priorities for research [25, 26]. NOC is actively involved 
in undergraduate and postgraduate teaching. NOC has organized one to two interna-
tional oncology conferences every year since 2009. NOC made several presenta-
tions in international conferences and meetings and has published over 150 articles 
in international journals [27–55]. The research areas of interest at present are 
Microsatellite Instability, Mismatch Repairs, Colorectal Tumour Bank, Stomach 
cancer, Breast cancer molecular subtypes, Bevacizumab in Ovarian Cancer, anti- 
EGFR (epidermal growth factor receptor) in mCRC, utilization of palliative chemo-
therapy near the end of life, Changing Trends, Management outcomes and survival 
of Common Cancers, Castration-Resistant Prostate Cancer, the Effect of Diet and 
Obesity On Colonic Cancer, Impact of Body Mass Index, diet and diabetes on inci-
dence, RAS mutation and clinical outcome of colorectal cancer, Synchronous and 
metachronous tumors, Chemotherapy induced Neutropenic necrotic Enterocolitis, 
Rapid Rituximab infusion, Young age Breast Cancer in Oman, Prognostic determi-
nants of gastric cancer, Renal cell carcinoma metastasizing to larynx, Does 
Traditional WASAM (Cautery Burn) Therapy Facilitate an Early and Extensive 
Loco regional Metastasis of Breast Cancer?, Primary Gastric Choriocarcinoma, 
Lean philosophy within cancer-care service in Oman, Breast cancer in Kindlers 
syndrome, Non-traumatic avascular necrosis of femoral head, Lobbying for regula-
tory reforms of narcotic analgesics in Middle East, Epidemiology of Lung Cancer 
in Oman, Cancer Incidence in Oman (1996–2015), and 20-year trends of cancer 
incidence in Omanis. A lot of presentations, both oral and abstract, were done 
in  local, regional, and international meetings in the Gulf region, Europe, and the 
USA.  The important ones were Outpatient Cisplatin Administration, stress and 
fatigue in Breast cancer, Brain metastasis in Her-2 (human epidermal growth factor 
receptor 2) positive Breast cancer, and RAS mutations and ethnicity [27–55].
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12.11  Cost-Effective Cancer Care

Effective and prompt management of cancer is increasingly challenged with the 
escalating cost of diagnosis and treatment with the incorporation of new modalities 
of diagnosis and integration of more effective drugs. The management has to be 
balanced with resource allocation and cost-effectiveness due to increasing eco-
nomic pressures. The paradigm is shifting to cancer prevention, screening, and 
genetic screening to reduce the economic burden. A comprehensive genetic center 
was established recently for genetic testing and counseling. The early-stage diagno-
sis cut down the management cost and was observed with breast screening pro-
grams. We are seeing a higher proportion of early-stage curable, treatable breast 
cancer with less frequency of a relapse. Oman is therefore allocating resources to 
health education, genetic testing, prevention, and screening with the objective of 
early detection and cost-effectiveness. These potential programs include familial 
and genetically determined tumors like colon, sero-positive hepatocellular carci-
noma, gastric cancer, endometrial cancer, ovarian cancer, pancreatic cancer, and 
prostate cancer [54].

Oman is also introducing health economics principles in cancer care for expen-
sive tests and medications in collaboration with the pharmaceutical industry. The 
country is expanding the use of approved generics and biosimilar. The authorities 
have developed and approved local institutional guidelines for management and 
follow-up with the objective of judicious and cost-effective use of laboratory, radi-
ology, and healthcare services.

12.12  Challenges and Advantages

Oman has certain advantages and specific challenges in cancer care plans and ser-
vices. Oman has a young population, with almost everyone being vaccinated for 
hepatitis. Local population has free access to comprehensive primary and special-
ized healthcare services. There is a facility to send patients abroad by MoH, if any 
needed treatment is not locally available.

The challenges are multi-dimensional and include a high population growth rate, 
traditional tribal system, social taboos, beliefs, herbal and traditional medications, 
and a tendency of health tourism. The literacy rate is half in the population over 
65 years of age, who influence public opinion. There is a need to invest in health 
education, prevention and screening programs, diagnostic services, and therapeutic 
interventions. There is a need for capacity building by training the workforce and 
investing in cancer care. Increasing economic pressure globally is a challenge with 
resource allocation, better planning, setting priorities, and implementing cost- 
effectiveness. There is a need for continuing political will and support and commit-
ment to achieve the set objectives [19, 25, 26].
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12.13  The Future of Cancer Care in Oman

Cancer-related mortality is often predestined, but with the execution of the compre-
hensive Cancer Care Plan, there will be expectantly less mortality in the future. To 
accomplish these objectives all the partners (public and private, physicians, nurses, 
patients, and families) must operate concurrently to meet the challenges and realize 
the targets. There is a need to focus on strengthening the Cancer Control Program, 
improve Cancer Registry, focus on early detection and prevention, improve inte-
grated cancer management, accessibility, establish integrated palliative care ser-
vices, engage civil society, capacity building, human resource development, and 
improve public awareness. 

Infrastructure development, lobby for funding, emphasis on research, need to 
develop clinical pathways and guidelines. There is a continued need for quality 
assurance, implementing Key Performance Indicators, performance monitoring, 
and improving patient experience. We need to make a prompt and swift access to 
cancer services individually or by an integrated referral pathway, decrease referral 
abroad, make new drugs available for treatment, empower more patients in decision- 
making, implement patient safety protocols, maintain, and get new certifications, 
and ensure effective capacity building [56, 57].

12.14  Conclusion

Cancer management is a very dynamic discipline due to a rapid pace of research and 
development. It is a challenge to offer state-of-the-art cancer care due to increasing 
cost and access to treatment. Each country has to balance its objectives and resources 
to have an optimal strategy. There is a necessity for capacity building, reinforcement 
of cancer control, concentrating on early detection and prevention, developing inte-
grated management, developing local management guidelines, and authenticating 
palliative care services. Civil society and Non-Governmental Organizations should 
be involved to the optimum. There is a need for infrastructure improvement, lobby 
for funding, stress on research, need to develop clinical pathways, demand for qual-
ity assurance, implement performance indicators and monitoring, and improve 
patient experience. It is mandatory to make prompt and swift access to cancer ser-
vices by everyone through an integrated referral pathway. All the new effective 
drugs should be made available for treatment, empower patients in decision- making, 
execute patient safety protocols, maintain and acquire new accreditations, and 
ensure capacity building.
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Chapter 13
General Oncology Care in Palestine

Khalid Halahleh, Niveen M. E. Abu-Rmeileh, and Mohammad M. Abusrour

13.1  Demographics of the State of Palestine

At present, the state of Palestine is referred to the areas of historic Palestine that are 
controlled by the Palestinian authority, namely the West Bank, including East 
Jerusalem, and the Gaza Strip. The state of Palestine is located at the eastern coast 
of the Mediterranean Sea to the West of the Jordan River. The state includes 16 
governorates—11  in the West Bank and 5  in the Gaza Strip. According to the 
Palestinian Central Bureau of Statistics, the total population in 2020 is estimated to 
be about 5.1 million; 3.05 million live in the West Bank and 2.05 live in the Gaza 
Strip, with an average age of 21 years. This indicates that 66% of the population is 
under 30. Males make up 51% of the population and females 49%, whereas the sex 
ratio stands at 103.4; meaning that there are 103 males for every 100 females. The 
Gross Domestic Product (GDP) per capita is estimated to be $3378 in 2019 [1].
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13.2  Cancer Statistics in Palestine

13.2.1  Cancer Epidemiology

It was challenging to receive accurate data on cancer incidence and mortality in the 
occupied Palestinian territory until 1998. The Ministry of Health has published the 
first cancer report, including statistics for both the West Bank and the Gaza Strip [2]. 
This report was the first product of the Palestinian Cancer Registry (PCR). The 
registry was based at two hospitals: one in the West Bank and one in the Gaza Strip. 
From the establishment of the registry until 2008, the data of both locations were 
combined in one report. Afterward, data was reported separately for the West Bank 
and the Gaza Strip.

Although the Palestinian Cancer Registry is almost 25 years old, the reported 
statistics are still elementary and limited to incidence rate and percentage of site- 
specific cancer stratified by age and sex. Survival statistics, case fatality statistics, 
and age at diagnosis and recovery in addition to effective management plans are not 
reported.

13.2.2  Cancer Statistics

The cancer incidence rate was 117.8 per 100,000 population in 2019. The rate has a 
steady slow increase compared with 2013 (79.5 per 100,000 population) and 2016 
(86.4 per 100,000). It is not clear whether this is an actual increase in cancer cases 
or is it due to an improvement in the reporting system.

In the West Bank, breast cancer was the most common cancer, 16.9% of all can-
cer cases in 2019 (incidence rate was 19.9 per 100,000 population). The second 
most common cancer was colorectal cancer, 12.6% of all cancer cases (Incidence 
rate was 14.8 per 100,000 population). The third highest incidence rate was lung 
cancer 8.4 per 100,000 population (7.2% of all cancer cases). (Table 13.1) [3, 4]. 
Similarly, in the Gaza Strip, breast cancer (18.0%) and colon cancer (10.7% of all 
cancer cases) were at the top [5].

The most common cancer among females was breast cancer [3, 4] (40.0% in the 
West Bank and 32.3% in the Gaza Strip), colorectum cancer (15.6% in the West 
Bank and 9.2% in the Gaza strip), and thyroid cancer (9.2% in the West Bank and 
7.7% in the Gaza Strip) [3, 4]. These three types were common cancers reported 
among females in the last 10 years.

Among males, the most common cancers in the West Bank were lung cancer [3, 
4] (14.1%), colorectum cancer (14.1%), prostate cancer (9.9%), and bladder cancer 
(9.8%). While in the Gaza Strip, the most common cancers were colorectum cancer 
(13.1%), lung cancer (11.5%), leukemia (9.2%), Non-Hodgkin’s Lymphoma 
(7.8%), and prostate cancer (7.6%).
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Table 13.1 Percentage of reported cancer cases by sex and diagnosis, West Bank, Palestine 
2019 [3, 4]

Site IDCO3 Male % Female % Total %
Incidence rate 
per 100,000

Lip, oral cavity & pharynx C00-C08 21 0.7 13 0.4 34 1.1 1.3
Oropharynx & 
nasopharynx

C10-C11 11 0.4 1 0.0 12 0.4 0.4

Esophagus C15 11 0.4 4 0.1 15 0.5 0.6
Stomach C16 43 1.4 35 1.1 78 2.5 2.9
Small intestine C17 5 0.1 8 0.3 13 0.4 0.5
Colorectal C18-C20 194 6.1 206 6.5 400 12.6 14.8
Anus C21 3 0.1 1 0.0 4 0.1 0.1
Liver C22 36 1.1 15 0.5 51 1.6 1.9
Gallbladder & biliary C23-C24 12 0.4 16 0.5 28 0.9 1.0
Pancreas C25 57 1.8 33 1.0 90 2.8 3.3
Ill-defined digestive 
organs

C26 6 0.2 2 0.1 8 0.3 0.3

Nose & nasal sinuses C30-C31 5 0.2 3 0.1 8 0.3 0.3
Larynx C32 35 1.1 4 0.1 39 1.2 1.4
Trachea, bronchus & lung C33-C34 194 6.2 33 1.0 227 7.2 8.4
Thymus, adrenal gland & 
other endocrine glands

C37, 
C74-C75

6 0.2 11 0.3 17 0.5 0.6

Heart, mediastinum & 
pleura

C38 4 0.1 2 0.1 6 0.2 0.2

Bones C40-C41 24 0.7 15 0.5 39 1.2 1.4
Melanoma C43 3 0.1 5 0.2 8 0.3 0.3
Skin C44 87 2.8 74 2.3 161 5.1 6.0
Mesotheliom C45 3 0.1 0 0.0 3 0.1 0.1
Kaposi sarcoma C46 1 0.1 1 0.0 2 0.1 0.1
Retroperitonium C48 1 0.1 1 0.0 2 0.1 0.1
Connective & soft tissue C49 18 0.6 16 0.5 34 1.1 1.3
Breast C50 7 0.2 529 16.7 536 16.9 19.9
Vulva C51 0 0.0 3 0.1 3 0.1 0.1
Vagina C52 0 0.0 1 0.0 1 0.0 0.0
Cervix uteri C53 0 0.0 16 0.5 16 0.5 0.6
Uterus C54- 

C55
0 0.0 112 3.5 112 3.5 4.2

Overy C56 0 0.0 53 1.7 53 1.7 2.0
Fallopian tube C57 0 0.0 2 0.1 2 0.1 0.1
Prostate C61 136 4.3 0 0.0 136 4.3 5.0
Testis C62 40 1.3 0 0.0 40 1.3 1.5
Kidney, renal pelvis & 
ureter

C63-C64 37 1.2 29 0.9 66 2.1 2.4

Bladder C67 134 4.3 14 0.4 148 4.7 5.5
Eye & adnexa C69 3 0.1 1 0.0 4 0.1 0.1

(continued)
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The percentage of cancer among children is relatively low compared to those of 
older ages in 2019. The most common cancer among children was leukemia (42% 
of all cancers in the West Bank and 26% of all cancers in the Gaza Strip). The sec-
ond most common pediatric cancer in the West Bank was brain and nervous system 
cancers (33% of all cancers), followed by Non-Hodgkin’s Lymphoma (17%) [4]. 
While in the Gaza Strip, brain and nervous system cancers accounted for 16.5% of 
all cancers and Non-Hodgkin’s Lymphoma 17.1% [3].

Regional variations between governorates within the West Bank and the Gaza 
Strip were reported on:

• http://site.moh.ps/Content/Books
• http://www.moh.gov.ps/portal/wp- content/uploads/2020/06/MOH- Annual- 

Report- 2019.pdf

However, these variations were not consistent over time and the interpretation of 
high or low percentages in certain areas was difficult to interpret.

13.2.3  Cancer Mortality

Mortality in Palestine is mainly due to Non-Communicable Diseases (NCDs). In 
2019, cardiovascular diseases were the leading cause of death in the West Bank 
(29.9%) and the Gaza Strip (49.6%). Cancer was the second leading cause of death 
which accounted for 16% of the total deaths in the West Bank (Cancer mortality rate 
was 42.9 per 100,000) and 10.3% of total deaths in the Gaza Strip [3]. Lung cancer 
(17%), colon cancer (14.9%), and breast cancer (11.2%) were the leading causes of 
death among other cancers in the West Bank (Table 13.2) [4].

Table 13.1 (continued)

Site IDCO3 Male % Female % Total %
Incidence rate 
per 100,000

Brain & nerves system C70-C72 67 2.1 −56 1.4 11 3.5 4.1
Thyroid C73 44 1.4 122 3.8 166 5.2 6.2
Malignant neoplasm 
without specification of 
site

C80 12 0.4 10 0.3 22 0.7 0.8

Hodgkin’s disease C81 46 1.5 45 1.4 91 2.9 3.4
Non-Hodgkin’s 
lymphoma

C82- 
C85, C96

68 2.2 64 2.0 132 4.2 4.9

Multiple myeloma C90 30 0.9 16 0.5 46 1.4 1.7
Leukemia C91-C95 83 2.6 74 2.3 157 4.9 5.8
Other hematologic 
disorders

C42 23 0.8 30 0.9 53 1.7 2.0

Total 1510 47.6 1664 52.4 3174 100.0 117.8
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Table 13.2 Percentage of top reported cancer deaths by sex and site, West Bank, Palestine 
2019 [3, 4]

Site IDCO3 Male Female Total %

Lip, oral cavity, & 
pharynx

C00-C14 6 1 7 0.6

Esophagus C15 7 3 10 0.9
Stomach C16 21 26 47 4.1
Colon C18 87 85 172 14.9
Rectum C20 6 10 16 1.4
Liver C22 35 29 64 5.5
Gallbladder C23 9 8 17 1.5
Pancreas C25 31 23 54 4.7
Nasal cavity & middle 
ear

C30 0 1 1 0.1

Larynx C32 7 1 8 0.7
Lung C33- C34.9 160 36 196 17.0
Thymus C37 1 2 3 0.3
Bones C40- C41.9 14 7 21 1.8
Skin C43-C44 9 4 13 1.1
Retroperitoneum & 
peritoneum

C48 0 1 1 0.1

Connective & soft 
tissue

C49 5 4 9 0.8

Breast C50 0 130 130 11.2
Vulva C51 0 1 1 0.1
Uterus C53- C55.9 0 25 25 2.2
Overy C56 0 23 23 2.0
Prostate C61 48 0 48 4.2
Testis C62 1 0 1 0.1
Kidney C64 14 6 20 1.7
Urinary bladder C67 36 5 41 3.5
Eye C69 0 1 1 0.1
Brain & other nerves 
system

C70- C72.9 44 38 82 7.1

Thyroid gland C73 1 4 5 0.4
Adrenal gland C74 1 3 4 0.3
Lymph nods C77 2 0 2 0.2
Without specification 
of site

C80 2 5 7 0.6

Hodgkin’s disease C81 3 5 8 0.7
Non-Hodgkin’s 
lymphoma

C82- C85.9 7 6 13 1.1

Leukemia C90- C95.9 53 38 91 7.9
Lymphoid, 
hematopoietic & 
related tissue

C96 5 10 15 1.3

Total in West Bank 615 541 1156 100.0
Total in Gaza 2842 (9.9%) 2477 (10.8%) 5319 33.7 per 100,000
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13.3  Cancer Risk Factors

Few studies reported cancer risk factors in Palestine. Most of them were focused on 
breast cancer risk factors. A cross-sectional study was conducted in the Gaza Strip, 
in 2014, reported selected risk factors. Positive family history of breast cancer, high 
Body Mass Index (BMI), hypertension and diabetes are common risk factors for 
breast cancer among Palestinian women [6].

Classical cancer risk factors such as tobacco control, obesity, and unhealthy 
nutrition habits were studied separately or with other Non-Communicable Diseases. 
The rate of tobacco smoking among adults (≥18) was 36.7%. Cigarette smoking 
was 28.2%, while waterpipe tobacco smoking was 12.9% [7]. The prevalence of 
current waterpipe tobacco smoking among university students aged 18–25 years old 
was 24.4%, which was higher than the prevalence of current cigarette smoking 
(18.0%). The prevalence of waterpipe tobacco smoking (36.4%) and cigarette 
smoking (32.8%) was higher among men compared to women (18.0%, 3.6%, 
respectively) [8]. The prevalence of tobacco smoking was reported high among stu-
dents 12–15 years old in 2016, where 17.5% of the students (28.6% of boys and 
7.1% of girls) were current cigarette smokers [9].

The WHO STEPS survey was conducted in Palestine in 2010–2011. The preva-
lence of overweight (BMI ≥25 kg/m2) and obesity (BMI ≥30 kg/m2) was 57.8% and 
26.8% among adults, those between 15 and 64 years old. The prevalence of obesity 
was higher among women than men (30.8% vs. 23.3%) [10].

13.4  Cancer Screening Programs

In Palestine, cancers that are amenable to early detection are being diagnosed at a 
later stage than in high-income countries. The establishment of early detection pro-
grams may be the most feasible strategy in the country. The only active screening 
program in Palestine is for breast cancer. The Palestinian Breast Cancer Program 
(PBCP) is a national program, established in 2008, for early breast cancer detection.

The program introduced a mobile mammography unit with centralized image 
reading taking place at the Palestinian Ministry of Health. The Ministry of Health 
began providing free mammograms for women younger than 40 years old and for 
young women who were considered at high risk in 2008–2009 in the West Bank and 
in 2010  in Gaza. In 2014, Augusta-Victoria Hospital (AVH) and national PBCP 
introduced a mobile mammography unit with centralized reading at AVH to increase 
patient access to breast cancer screening. There are 19 mammographic machines in 
the West Bank and 20 mammographic machines in Gaza (19 in the government sec-
tor, with the remainder in the private and non-governmental sector) [5].

Although the Palestinian Breast Cancer Program has been relatively successful 
in detecting cancers at an early stage; it still needs considerable improvement to be 
truly effective. Indeed, there are financial constraints. However, a major challenge 
is in public education to overcome cultural barriers against screening.
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13.5  Cancer Prevention Programs

In Palestine, cancer care is focused on treatment with little emphasis on other ele-
ments of the cancer care continuum that includes screening and prevention. For 
instance, there is no cancer control plan for preventable cancers such as lung, head 
and neck, tobacco-related cancers, alcohol-related cancers, or cervical cancer.

Particular attention is needed to combat rising cancer rates in the future [6]. Over 
one-third of cancers can be prevented through controlling known risk factors [7]. 
Unfortunately, many cost-effective prevention measures have yet to be implemented 
in Palestine. Lung, breast, and colon cancer are three of the most top 10 common 
cancers in Palestine that could be prevented. Unfortunately, there are no effective 
national programs addressing preventable cancer risks in Palestine.

Although smoking rates remain high in the region, there has been some progress 
in combating smoking in Palestine. In 2015, taxes on tobacco products have also 
increased. Unfortunately, there are currently no smoking cessation clinics available 
for counseling.

No organized programs for cervical cancer screening or for Human Papillomavirus 
(HPV) vaccination in young people currently exist in Palestine. More pressingly, 
given the unique situation in Gaza as a conflict zone, there is an important public 
health requirement that needs to be addressed to adequately educate the population 
that might have been exposed to increased levels of potentially carcinogenic and 
toxic materials.

13.6  Cancer Diagnosis

13.6.1  Imaging Diagnosis

Cancer diagnosis is an extremely complex task, requiring advanced radiological, 
nuclear diagnostics, and cyto-molecular markers. Almost every specialized hospital 
has a conventional diagnostic section, including general X-rays machines, Computed 
Tomography (CT) scans, Magnetic Resonance Imaging (MRIs). However, frag-
mented biopsies can be performed safely by experienced radiologists. Recently, the 
use of advanced imaging modalities such as Positron Emission Tomography (PET/
CT) scan was introduced in Palestine, in 2018. However, the country lacks expert 
personnel. Nuclear medicine specialists are not available in Palestine. Consequently, 
all images are to be reviewed and reported by doctors abroad. Currently, three 
PET-CT scans are available in the country. All three are located outside the Ministry 
of Health. Fortunately, one is in the most comprehensive cancer center at AVH in 
East Jerusalem. AVH has a strong collaborative agreement with the King Hussein 
Cancer Center (KHCC) in Amman. All images are being reviewed and reported by 
experts on nuclear medicine at KHCC. The second is in a general hospital in the 
south of Palestine and a third is in a private diagnostic center in the north. Regulations 
pertaining to the use of advanced imaging modalities such as PET/CT scans have 
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been implemented, approved, and regulated by the referral department, Ministry of 
Health medical committee [11].

13.6.2  Cytogenetics and Molecular Genetics

Treating cancer or hematological conditions requires an established cytogenetic- 
molecular laboratory for the Next-Generation Sequencing (NGS). In Palestine, 
most cancer departments lack such facilities. The only established advanced diag-
nostic laboratory is at August-Victoria Hospital- East Jerusalem, which was estab-
lished in 2016. The laboratory has conventional cytogenetic, Fluorescence in situ 
Hybridization (FISH) analysis and molecular tests for most of the hematological 
disorders and some solid tumors like lung and colon cancer. Despite the progress we 
have achieved, we are still lacking more sophisticated diagnosis methods such as 
liquid biopsy or evaluating circulating tumor DNA (ct-DNA) components. It is dif-
ficult to access specialized laboratories equipped for either ct-DNA detection or 
molecular testing on cancer specimens, leading to most of the specimens being 
referred outside.

13.7  Treatment

13.7.1  Medical Oncology

Nowadays, there are two main branches of cancer care in Palestine: governmental 
and non-governmental branches. For those who have not been referred elsewhere, 
there are four government hospitals in the West Bank and three in the Gaza Strip 
that are able to treat most of the patients. These hospitals have small oncology and 
hematology units (10–15 beds), without specialized pathology laboratories or 
advanced diagnostic facilities. However, surgery and chemotherapy facilities are 
generally available in these hospitals, but no radiotherapy services are present 
on-site.

Recently, two non-governmental hospitals have opened their oncology and 
hematology services, National University Hospital in Nablus, and Al-Istishari 
Hospital in Ramallah city. Each has a limited vacancy with 20 beds for inpatients 
and 10–15 beds for outpatient’s chemotherapy infusion. Both hospitals are equipped 
with pathology and advanced conventional laboratory sections with two patholo-
gists on-site in each hospital.

Currently, Augusta-Victoria Hospital Cancer Care Center, located in East 
Jerusalem, is the only comprehensive cancer center in Palestine. It was established 
in 2006, after the introduction of radiotherapy services, supported by the Norwegian 
government and operated by the Lutherian Federation. This center includes more 
advanced pathology, cytogenetic-molecular facilities, apheresis unit (1 machine), 
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and (1) PET-CT scan. The AVH has two departments for oncology and hematology 
with 10–15 beds, more expanded outpatient care, a radiotherapy unit with three 
linear accelerators, and isolated Bone Marrow Transplantation (BMT) units of 4 
beds for high-dose chemotherapy consolidation.

13.7.1.1  Hematology

Before 2008, most hematology patients were referred to neighboring countries like 
Jordan, Egypt, and occupied 1948 land hospitals. Despite the progress we have 
made in medical oncology, advanced hematology and Bone Marrow Transplantation 
services are still lacking. There are fragmented hematology services in most gov-
ernment hospitals. Two non-government hospitals operate and serve hematology 
services. However, not in a systematic and complete manner. An additional sophis-
ticated hematology department was established in AVH, in 2016, helped by a 
European Union’s (EU) grant for complete hematology and Bone Marrow 
Transplantation services. The hematology section contains 10–15 beds for inpa-
tients, larger outpatient care and Hematopoietic Cell Transplantation units of four 
isolated beds for stem cell infusions [12].

Bone marrow Hematopoietic Cell Transplants (HCTs) are available in Palestine, 
by using high-dose chemotherapy infusions (autologous transplants). Adult and 
pediatric patients requiring Hematopoietic Cell Transplant must be referred to 
neighboring countries’ hospitals in occupied Palestine 1947 land or travel abroad to 
Jordan or Egypt. This entails significant distress and cost to the patient, their fami-
lies, and the Health Care Providers (HCPs). Several models have been initiated, 
leading the Palestinian government to establish a Hematopoietic Cell Transplant to 
cover this demand in collaboration with Al-Najah National University Hospital 
(NNUH) and Augusta-Victoria Hospitals (AVH). Each unit has only four beds iso-
lated for high-dose chemotherapy. This situation will change soon as several leading 
hospitals announced plans to include Bone Marrow Transplant services shortly. 
They will include different types of allogeneic transplants: matched, mismatched, 
unrelated, and haploidentical transplants.

13.7.1.2  Immunotherapy/Targeted Therapy/Biological Agents

Conventional oncology drugs are available in each hospital with occasional short-
ages in Gaza Strip hospitals due to logistical and political reasons. In Palestine, it is 
extremely difficult to have access to approved and highly expensive medications, 
including the newer immunotherapy drugs and targeted agents. Not all United States 
Food and Drug Administration (FDA) approved medications are easily accessible to 
patients. Patients are mainly offered medications (not listed in the formulary list of 
the Ministry of Health) after gaining special approval from the referral department’s 
medical committee in the Ministry of Health on specific medication or intervention, 
“Referral path in MoH.” All these immunotherapy drugs and targeted agents given 
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to a selected limited number of patients have no universal use in governmental and 
non-governmental hospitals due to the high cost. Cost-effective analysis is yet to be 
made. Hospitals offering those drugs usually request them directly from the phar-
maceutical companies and, if indicated, the drug cost would be covered.

13.7.2  Radiation Oncology

In Palestine, radiation therapy services are extremely limited. Radiation oncology is 
currently offered in one facility with only three linear accelerators available in East 
Jerusalem to serve all Palestinian oncologic needs (1/1,000,000 inhabitants). 3D, 
Intensity-modulated radiation therapy (IMRT) planning is implemented. There is no 
brachytherapy available, and all patients must be referred abroad. The problem is 
not just the lack of new radiation therapy machines. Introducing isotopic machines 
in the West Bank is not just a money shortage issue. The military occupation and the 
daily obstacles prevent patients from freely moving, also affect cancer care out-
comes. Although financial investment in technology is undeniably necessary, many 
deaths from untreated cancer also occur for political reasons in the form of the 
deliberate denial of access to care [13].

13.7.3  Surgery

In Palestine, there are no structured oncology surgery services, and we are lacking 
in specialized centers for oncology surgery. The surgery is getting a step forward to 
improving in the form of acquiring new physicians, specialized in oncology surgery, 
and subspecialized in breast surgery for instance. There was an established collab-
orative training program for oncology surgery with King Hussein Cancer Center in 
Jordan. Two physicians have just graduated and started their mission in Palestine. 
However, there are no robotic surgeries for cancer or Hyperthermic Intraperitoneal 
Chemotherapy (HIPEC) procedures available. Oncology patients can have their sur-
geries in governmental and non-governmental hospitals, where they are being 
treated for their cancers.

13.7.4  Pediatric Oncology

The incidence of pediatric hematology and oncology cases is within the expected 
range, with a total of 170 children in the West Bank, reportedly (aged 0–17), diag-
nosed with cancer in Palestine in 2019 [14, 15]. There is underreporting of children 
cancer cases in the Gaza Strip. By contrast to high-income countries, 10% of new 
cancer patients were children less than 17 years of age. The three most common 
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cancers in children are leukemia (30%), brain and other central nervous system 
tumors (20%), and lymphomas (14%) [16].

There are three pediatric oncology departments in the West Bank and one in the 
Gaza Strip, located in both public and private hospitals. In 2012, Huda Al Masri 
Pediatric Cancer Department was the first and only public cancer department for 
children in Huda’s name at Beit-Jala Hospital. Two other facilities were established 
in East Jerusalem and in the north of Palestine-Nablus. These facilities are well 
staffed with pediatric oncologists, nursing staff, therapists, and only in East 
Jerusalem is equipped with radiation oncology. However, the most significant limi-
tation in pediatric oncology in Palestine remains the lack of coordination and lack 
of Hematopoietic Cell Transplant centers.

13.7.5  Palliative Care Track

Palliative care is an emerging specialty in Palestine with no organized national pro-
gram in place to date [17]. Several small non-profit organizations exist, but their 
efforts are limited by several factors that include financial constraints and general 
societal aversion to the notion of palliation [18]. There is an urgent need for a com-
prehensive palliative care platform for hospital and home-based care, as well as a 
need for psychosocial programs and integrated research for end-of-life care [17–20].

There are two palliative care facilities in the West Bank and East Jerusalem. 
Al-Sadeel Society, registered as Non-Governmental Organization (NGO), provides 
palliative care services in Bethlehem city, focusing on educating physicians, nurses, 
patients, and their families about the fundamental practices [18]. The second is 
within AVH in East Jerusalem with a dedicated, though small inpatient service, but 
with no at-home care available. The Lutheran World Federation has secured the 
permits necessary and begun construction of the Elder Care and Palliative Medicine 
Institute (ECPMI) in 2019. This 144-bed facility on the Mount of Olives will nearly 
double the capacity of AVH [21, 22].

Recently, a training program was opened in collaboration within the three facili-
ties Al-Sadeel, Palestinian, MoH, Augusta Victoria Hospital at Ibn-Sina College for 
Health Sciences to train undergraduate nursing students on palliative care [20]. 
Hospice and end-of-life care services are not available for terminally ill Palestinian 
patients.

13.8  Research and Education

Despite the improved cancer care in Palestine, it was not integrated with the health 
research. There is a mismatch between the distribution of disease burden and dis-
eases investigated in published articles from Palestine between 2000 and 2015 [20]. 
The number of published Palestinian medical and health research articles increased 
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over time, almost doubling every 5  years (13% between 2000 and 2004, 32% 
between 2005 and 2010, and 55% between 2011 and 2015). However, cancer 
research is one of the most understudied fields relative to cancer burden, represent-
ing only 3% of the total health research compared to infectious (20%), nutritional 
(11%), and mental and substance use (11%). The highest priority should be given to 
research investigating conditions that most substantially contribute to disease bur-
den. Cancer is one of the leading causes of death in Palestine approaching 14% [23]. 
This gap can be explained by several factors that include researchers’ interest and 
expertise. Limited research infrastructure and funding resources drive researchers to 
accept the funder agenda that is not commonly aligned with local community needs. 
This should be implicated in establishing a national medical and health research 
priority-setting in Palestine. This fosters a dialog between researchers, policymak-
ers, funders, and end-users/patients [24].

Despite the relatively limited research capacity, recent publications led by inves-
tigators in Palestine are appearing in premiere medical journals [20, 23–25]. Research 
specifically targeting the Palestinian population should be undertaken to establish a 
proper future cancer care plan, which will likely be different from other societies. 
Therefore, treatment protocols based on a western population must be modified to fit 
the unique patient population in Palestine with different genetic makeup.

There are two Palestinian medical schools in the West Bank and one in Gaza. In 
2005, the Palestinian Oncology Society was established with a total of 59 members, 
including medical oncologists, hematologists, general surgeons, and pathologists. 
The mission is educational and has no major effects on policymakers. In Palestine, 
there is only one medical oncology training program for 3 years with 1 year abroad, 
registered under the Palestinian Medical Council (PMC). One or two graduates 
annually. We do not currently have an established training program in both hematol-
ogy and Bone Marrow Transplantation.

Further, epidemiology cancer research in Palestine is in its early stages, utilizing 
descriptive types of studies. The available research is limited to knowledge, percep-
tion, and attitude about cancer types and their symptoms. Most of the research was 
focused on breast cancer [26–29].

13.8.1  Publications

A list of publications is provided in Appendix.

13.9  Cost-Effective Cancer Care

Healthcare in Palestine has been a major concern of the Palestinian government 
since 1994, when the Palestinian authorities took over the administration of health-
care after the signing of the Oslo Accords. Investment in healthcare has been 
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supported by the World Health Organization (WHO) and foreign donors, especially 
the United States Agency for International Development. Despite major challenges, 
primary healthcare in Palestine is among the best in its neighboring Arab countries 
in terms of life expectancy and maternal, infant, and child mortality rates. Cancer 
treatment is covered by the government health insurance in Palestine and in neigh-
boring countries. About 13.5% of the healthcare budget goes to patients with malig-
nant tumors.

13.10  Challenges and Advantages

13.10.1  Specialized Oncology Services

Before 2000, cancer care in Palestine was fragmented with no cooperation between 
oncologists, pathologists, surgeons, and radiologists. Cancer care focuses on treat-
ment with little emphasis on other elements of the cancer care continuum, such as 
prevention, early detection, screening, and diagnosis. Comprehensive cancer care 
centers were not present. Cancer care was given in isolated sections in government 
hospitals only. Few support services were in place, such as palliative care, nutri-
tional and psychosocial support, or rehabilitation services. Because of the lack of 
specialized services, most of our patients were referred to neighboring countries.

In 2008, the Ministry of Foreign Affairs (MFA) of Norway funded a 6-year pro-
gram. This project has been implemented through Norwegian Church Aid. The aim 
was to establish a comprehensive cancer center for adults and pediatrics in East 
Jerusalem at Augusta-Victoria Hospital (AVH). AVH is a non-profit, Non- 
Governmental Organization, operated by the Lutheran World Federation. The hos-
pital will cooperate with the Palestinian Ministry of Health. Aside from cancer care, 
the center planned to provide training and conduct research also [30].

13.10.2  Oncology Physicians

The shortage of cancer specialists in the region is acute, with only 5 radiation oncol-
ogists, 6 pediatric hematologists, 20 medical oncologists, 6 hematologists, 7 surgi-
cal oncologists, and 15 surgical pathologists, with little hemopathology training, 
registered in the Department of Health in Palestine and Palestinian Medical council 
[31]. Consequently, only one radiation oncologist and two medical oncologists are 
available per 100,000 population, which is half the number seen in the USA and the 
EU. However, it is like neighboring countries like Lebanon [32, 33]. Most oncolo-
gists and hematologists receive their training in different parts of the world, such as 
Europe, Jordan, specifically at the King Hussein Cancer Center, and other neighbor-
ing countries.
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13.10.3  Cancer Care Capacity Building

Besides government hospitals located in the West Bank (N-3), Gaza Strip (N-3), and 
East Jerusalem (N-1), there are centers serving cancer patients in the private sector 
(N-3). In the West Bank, there are three oncology departments including Ramallah 
Medical Complex, Al-watani, and Jenin Hospitals in North Palestine. Three Gaza 
Strip centers, including Ranteesy Hospital, European Gaza Hospital, and the 
recently opened Children cancer department in the children’s hospital. There are 
two medical oncology departments in the West Bank, Al-Najah National University 
Hospital, and a recently opened department in Al-Istishari hospital in the heart of 
Ramallah city. There is a comprehensive cancer center in East Jerusalem, Augusta- 
Victoria Hospital cancer care center (AVH CCC). There is a strong collaboration 
between governmental and non-governmental sectors through the referral depart-
ment in the Ministry of Health.

In 2006, the first radiation service in Palestine was opened and accredited by the 
Joint Commission International, with the help of WHO and the International Atomic 
Energy Agency at AVH CCC.  However, despite substantial progress, Augusta- 
Victoria Hospital Cancer Center is the most qualified cancer center with established 
advanced diagnostic services and imaging studies like PET-CT scans. In 2017, 
Al-Najah National University Hospital opened an oncology-hematology service 
with preliminary autologous Hematopoietic Cell Transplantation (HCT). In 2020, a 
third department was opened in Al-Istishari Hospital.

13.11  The Future of Cancer Care in Palestine

Cancer care in Palestine is improving and there is a strong collaboration between 
public and private facilities. This led to the creation of an organized referral system 
between the Ministry of Health hospitals, non-government, and private sectors. 
Collaborative efforts have been made to reduce the population’s demands for can-
cer care.

Several new cancer care facilities have been announced to open in both public 
and private hospitals. One of the major advances is the plan to develop a national 
comprehensive cancer center in Ramallah City in the heart of the West Bank-Khalid 
Al-Hasan Cancer Center-currently on-hold. The design is already completed, and 
the center will initially operate with 250 beds, with plans to expand to 500 in the 
future. Specialized units for radiotherapy, medical and surgical oncology, hematol-
ogy, palliative care, and Hematopoietic Cell Transplantation are planned with a pro-
jected opening within 10 years. Besides providing much-needed oncology care, the 
center will train medical graduates for careers in medical oncology, hematology, 
radiation oncology, and others. This will foster progress toward more integrated 
clinical care. A research network will be formed to partner with national and inter-
national leading cancer centers [34].
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13.12  Conclusion

The Palestinian healthcare system is improving, despite the political and financial 
constraints. Primary healthcare is amongst the best five healthcare systems in the 
Arab region. Cancer care is available in several public and private healthcare facili-
ties. However, lacking a more specialized cancer subspecialty, for example, 
Hematopoietic Cell Transplantation. Comprehensive oncology care is present in 
one large cancer center in East Jerusalem and plans to open new facilities soon, 
Khalid Al-Hassan cancer Center. Highly trained Health Care Providers (HCPs), 
along with government financial and logistic support, have improved cancer care in 
Palestine. Strong national and international collaborations will enhance comprehen-
sive cancer care and research initiatives with Arab and other countries.
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Chapter 14
General Oncology Care in the Kingdom 
of Saudi Arabia

Atlal Abusanad, Majed Alghamdi, Mohammed Bakkar, 
and Abdul Rahman Jazieh

14.1  The Kingdom of Saudi Arabia Demographics

The Kingdom of Saudi Arabia (KSA) is in the southwest of Asia. It extends over 
four-fifths of the Arabian Peninsula, stretching over a land area of 2,149,700 square 
kilometers and it is divided into 13 administrative regions. Riyadh city is the capital 
of the KSA.  The country has the two holy mosques of Islam in Makkah and 
Al-Madinah. The estimated population for Saudi Arabia in 2016 was 31,787,580. 
Saudi nationals were estimated to be 20,081,582 of these 10,231,364 (51%) were 
males and 9,850,218 (49%) were females. The Non-Saudi population was 
11,705,998 of these 8,028,355 (69%) were males and 3,677,643 (31%) were 
females [1].
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14.2  Cancer Statistics in Saudi Arabia

14.2.1  Cancer Incidence

In 1992, The Saudi Cancer Registry (SCR), a population-based registry, was estab-
lished under the authority of the Ministry of Health (MOH). In 2014, SCR was 
moved to the Saudi Health Council under the Department of National Registries in 
the National Center for Health Information. According to the most recent cancer 
incidence report by SCR in 2016, the total number of newly diagnosed cancer cases 
reported to the Saudi Cancer Registry (SCR) was 17,602. Overall, cancer cases 
were more among women than men; it affected 8044 (45.7%) males and 9558 
(54.3%) females (Fig. 14.1). A total of 13,562 cases were reported among Saudi 
nationals, 3834 among non-Saudi, and 206 of unknown nationality. The crude inci-
dence rates (CIR) of all cancers were 56.6/100,000 in males and 74.5/100,000 in 
females. The overall age-standardized incidence rate (ASR) was 74.7/100,000  in 
males and 91.3/100,000 in females. Eastern region reported the highest ASR among 
males and females, whereas Jazan region reported the lowest ASR among males and 
females (Fig.  14.2). The median age at diagnosis was 57  years with a range of 
(0–116) for males and 51 years with a range of (0–116) for females (Table 14.1).

The most common malignancies among the overall population are breast cancer, 
colorectal, and thyroid cancer (Table 14.2). The top three reported cancers among 
Saudi females are breast, thyroid, and colorectal cancers in descending order. 
Cancers among Saudi males are topped with colorectal cancer, lymphoma (Non- 
Hodgkin’s), and prostate cancer. Non-Saudi males manifested colorectal followed 
by prostate and skin cancers, while non-Saudi females showed similar distribution 
to the Saudi females. A detailed report of SCR can be found online.
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Fig. 14.1 Distribution of cancer cases among Saudi nationals by gender and age groups, 2016. 
Source: Cancer Incidence Report Saudi Arabia 2016 [1]
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14.2.2  Cancer Mortality

The percentage of deaths due to cancer increased steadily between 1990 and 2016. 
In 1990, the total percentage of deaths due to cancer was approximately 5% and 
increased to 12% in 2016 [2]. There were 36,951 deaths from Noncommunicable 
Diseases, and cancer accounted for 19.1% as per WHO cancer country profile 
2020 [3, 4].

14.3  Oncology Care in Saudi Arabia

Oncology care across the Kingdom is provided through multiple public sectors, 
including the Ministry of Health, Ministry of Higher Education via university hos-
pitals and specialized hospitals serving different governmental sectors (e.g., the 
Military, the National Guard Ministry, Arabian American Oil Company (ARAMCO), 
and the Ministry of Interior). Another providing partner is the Al-Faisal organiza-
tion through the world-renowned King Faisal Specialist Hospitals and Research 
Centers (KFSH&RC) in Riyadh, Jeddah, and a recent branch in Al-Madinah cities. 
All cancer care facilities are freely accessible to citizens. Furthermore, private 
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cancer care is available and covered by insurance. The national cancer institute of 
Saudi Arabia (SANCI) was founded following a royal decree in 2016 under the 
authority of the Saudi Health Council. It serves as a consultive entity to develop 
national strategies to control and combat cancer in coordination with other health 
authorities and related agencies in the Kingdom.

Table 14.1 Number, percentage, CIR, ASR, and Cumulative Rates (per 100,000) among Saudi 
Nationals by primary cancer site and gender, 2016. Source: Cancer Incidence Report Saudi Arabia 
2016 [1]

CIR crude incidence rate, ASR age-standardized incidence rate

A. Abusanad et al.



219

The Saudi MOH designates the oncology facilities based on the range of the 
provided oncology services. There are three models of the oncology facilities; com-
prehensive oncology centers, specialized oncology departments, and oncology ser-
vice units; the latter two are built within a hospital and are utilizing shared resources 
with the other hospital subspecialties. Also, there are other public non-MOH com-
prehensive oncology centers. Specialized oncology departments are found in MOH 
hospitals and other non-public MOH hospitals. The third model is oncology service 
units, which applies the hub-and-spoke design. This model arranges service deliv-
ery assets into a network consisting of an anchor establishment (hub) which offers 
a full array of services, complemented by secondary establishments (spokes) which 
offer more limited services.

14.4  Cancer Risk Factors

14.4.1  Obesity

The Saudi Health Interview Survey (SHIS) from 2013 showed high rates of obesity 
in the Kingdom. The prevalence of obesity, defined as a BMI of 30  kg/m2 was 
28.7%. It was higher among females than males, 33.5% vs. 28.7%. It increased with 
increasing age, being the highest among those aged between 55 and 64 years, reach-
ing up to 48%. Obesity is reported to be the leading risk factor for disability-adjust 
life years (DALYs), accounting for 11.8% and 11.1% DALYs among males and 
females, respectively. In 2017, the Population-Attributable Fraction (PAF) of obe-
sity was reported at 6.8% for cancer cases [3–5].

Table 14.2 Most common cancers among Saudi, 2016 (Source: Cancer Incidence Report Saudi 
Arabia 2016) [1]

Site Male Female All %

Breast 42 2240 2282 17.3
Colorectal 955 704 1659 12.6
Thyroid 222 854 1076 8.2
NHL 469 372 841 6.4
Leukaemia 334 276 610 4.6
Hodgkin’s lymphoma 265 230 495 3.8
Corpus Uteri 0 454 454 3.4
Lung 298 148 446 3.4
Liver 290 127 417 3.2
Prostate 405 0 405 3.1
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14.4.2  Smoking/Tobacco Use

Overall, 12.1% of the population reported tobacco use. The prevalence was 23.7% and 
1.5% among men and women, respectively. Individuals aged 55–64 years old reported 
the highest tobacco use, with 24.7% in men and 4.2% in women. Different tobacco use 
was reported, including cigarette 11.4% with an average of 15 cigarettes/day, Shisha 
smoking in 11.2%, and smokeless tobacco in 0.3%. The average age of starting smok-
ing is 18.7 years. Secondhand smoke exposure is reported among 17.2% at home and 
14.8% at work. In 2017, the Population-Attributable Fraction (PAF) of tobacco use 
was reported at 10% for cancer deaths [3, 4, 6].

14.4.3  Low Physical Activity

The Saudi Health Interview Survey (SHIS) from 2013 reported a high percentage of 
individuals reporting low physical activity; overall, 60% reported a sedentary life-
style. The estimated PAF in Saudi Arabia was 19.9% for breast cancer, 20.4% for 
colon cancer, and 18.4% for all-cause mortality due to physical inactivity [7, 8].

14.4.4  Infections

The infection PAF is 12% for cancer cases in Saudi Arabia. Seventy-five percent of 
Hepatocellular Carcinoma (HCC) cases in Saudi Arabia are attributed to viral hepa-
titis (hepatitis B and C) with a more recent dominance of HCV over HBV. HCC is 
rated sixth in Saudi males and ninth in Saudi females among all cancers, with an 
age-standardized incidence rate of 4.8/100,000 for males and 2.4/100,000 for 
females [9]. HBV vaccination has become a mandatory requirement for all Saudi 
children at school entry in addition to a free mass vaccination program among adults 
in 1989–1990. HPV prevalence among women with normal cervical cytology in 
Saudi Arabia is 28.6%, among women with invasive cervical cancer in Saudi Arabia 
is 76%. However, cervix uteri cancer is not common among Saudi females account-
ing for 1.6% of cancer incidence [10, 11].

14.5  Cancer Screening Programs

14.5.1  Breast Cancer

Several pilot screening projects in different regions—Riyadh, Dammam, Jeddah, 
and Al-Qassim-were initiated as early as 1997 [12]. All commonly reported low 
uptake rates and low cancer detection compared to Western countries; however, 
follow-up periods were short ranging from 2 to 5 years [13]. In 2012, the MOH 

A. Abusanad et al.



221

initiated a nationwide Breast Cancer Early Detection (BCED) project to promote 
primary prevention through advertising awareness of modifiable risk factors associ-
ated with breast cancer, and secondary prevention through mammography for aver-
age-risk women [14]. Designated facilities, including mobile units across the 
Kingdom equipped with mammograms, were made available and accessible free of 
charge for citizens. The month of October is recognized nationally as the breast 
cancer awareness month, mirroring the international cancer calendar. Nonetheless, 
screening facilities are accessible throughout the year. Other nonprofit governmental 
and private initiatives for early detection of breast cancer are available, too [15, 16].

14.5.2  Colorectal Cancer

The Colorectal Cancer Early Detection Project was initiated by the MOH recently 
(2017) and aimed at average-risk individuals and the ones at increased risk of devel-
oping colorectal cancer [17]. Several healthcare centers provide the screening 
through fecal occult blood test and proctoscopy according to the individualized risk.

14.5.3  Cervical Cancer

Although there is no nationwide campaign advertising screening, pap smear with 
and without HPV testing is available in both the public and private sectors.

14.5.4  Other Screenable Cancers

A National program to screen for lung and prostate cancers is not activated. 
However, individualized screening as per a physician’s recommendation or a 
patient’s desire is available by the corresponding screening tools.

14.6  Cancer Prevention Programs

The Ministry of Health has been advocating a healthy lifestyle with a healthy diet, 
physical activity, maintaining ideal body weight, and smoking cessation to decrease 
noncommunicable diseases, including cancer. Anti-smoking clinics were made 
widely accessible to assist individuals who desire to quit smoking with behavioral 
and pharmacologic therapy. Saudi Food and Drug Authority (SFDA) mandates that 
nutritional facts and calories are listed on the product to inform the consumer 
choices of a healthy diet. Successful control of obesity and tobacco use may reduce 
cancer incidence and mortality as the tobacco use PAF is 10% for cancer deaths and 
the obesity PAF is 6.8% for cancer cases.
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HBV and HPV are recognized infections that lead to cancer development in 
Saudi Arabia [9, 10]. Interventions to limit the risk of contracting these infections 
were implemented. HBV vaccination has become a mandatory requirement for all 
Saudi children at school entry in addition to a free mass vaccination program among 
adults that was launched in 1989–1990. HPV vaccination was included in the 
national immunization schedule for females at 11–12 years old. Different healthcare 
sectors, including the private sector, offer HPV vaccination at charge for desiring 
individuals but it is not covered by health insurance.

14.7  Cancer Diagnosis

14.7.1  Imaging (Access to Imaging for Diagnosis and Later 
for Staging)

Imaging facilities are available throughout the country. There are 81.7 mammo-
graphs, 251.6 CT scanners, and 158.5 MRI scanners per 10,000 cancer patients. 
There are 17 functioning PET CT machines in the Kingdom 13  in Riyadh, 3  in 
Dammam, and one in Jeddah with access time 2–3 weeks. Expanding in PET CT 
scans is limited due to the unavailability of radiopharmaceutical substances and 
cyclotrons. Nevertheless, there is a national plan to increase the number of PET CT 
scans in the next 5 Years.

14.7.2  Laboratory

Most immunohistochemical staining and anatomical pathology studies are performed 
in all tertiary cancer facilities in the Kingdom. Historically, molecular and genetics 
studies were done in a reference laboratory in Europe and the USA and supported by 
industry. However, over the last 3 years, in-house molecular studies, especially Next-
Generation Sequencing (NGS) are being performed in some tertiary facilities. Many 
of the tests performed locally or internationally are supported by industry grants.

14.8  Treatment

14.8.1  Medical Oncology

14.8.1.1  MOH-Cancer Care Facilities

Anti-neoplastic therapies are available and administrated in all models of the cancer 
care facilities that have been described in Sect. 14.3. Comprehensive care centers 
are independently regulating and purchasing their formulary. In comparison, 
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oncology departments and units serve a prespecified MOH essential list of anti-
neoplastic agents. An essential list of anti-neoplastic agents with selected chemo-
therapies and targeted therapies is updated periodically to inform the must-have 
agents in stocks. In case there is a need for unlisted medication, an application is 
submitted to the central MOH oncology pharmacy for approval and supply. Anti-
neoplastic agents for new or expanded indications, including chemotherapies, bio-
logics, and immunotherapies are promptly reviewed by the SFDA for approval as 
they become supported by scientific evidence.

14.8.1.2  Non-MOH Cancer Care Facilities

These cancer care providers operate according to the corresponding founding gov-
ernmental authority and regulate their formulary according to internal advisory 
committees.

14.8.1.3  Medical Oncology Workforce

Although there are local fellowship programs and several opportunities for abroad 
scholarships and careers in medical oncology, the number of native medical oncolo-
gists is still below what is needed to meet the increasing number of cancer patients. 
Therefore, nearly 85–90% of the medical oncology workforce in Saudi Arabia are 
non-Saudi. Unfortunately, incorrect perception of medical oncology as a depressing 
subspeciality might have contributed to this [18]. Better advertisement and incen-
tives to recruit trainees to the specialty are essential.

14.8.1.4  Stem Cell Transplant and High Dose Chemotherapy

Saudi Arabia was the first Arab state to perform Hematopoietic Stem Cell 
Transplantation (HSCT) in 1984. 6184 HSCTs were performed in Saudi Arabia 
between 1984 and 2016; 3586 were performed in adults and 2598 were performed 
in the pediatric population. In adults, 2179 were allo-HSCTs and 1407 were auto- 
HSCTs. In pediatric patients, the majority (2326) were allo-HSCTs, while the auto-
HSCT represented a small proportion (272). In pediatric patients, a high proportion 
of HSCT is performed for nonneoplastic hematologic indications, including hemo-
globinopathies, primary immunodeficiency disorders, thalassemia, and bone mar-
row failure syndromes [19]. Five centers are providing stem cell transplant services 
in Riyadh, two in Jeddah, and one in Dammam. These centers provide both autolo-
gous and allogeneic stem cell transplantation distributed between MOH and other 
public non-MOH sectors. New services limited to autologous stem cell transplant in 
Makkah and Al-Madinah cities are being introduced [20]. A national marrow donor 
registry is being established to facilitate matched unrelated donor transplant. Also, 
umbilical cord blood banks are available in KFSH&RC, Riyadh.
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14.8.2  Radiation Therapy

Currently, 32 linear accelerators are operational with a few more being in commis-
sioning or planning phases. These machines are distributed in four provinces, 
Riyadh, Makkah, Eastern region, and Tabuk. Specialized and dedicated available 
radiotherapy machines included 4 Cyberknife, 6 intraoperative radiotherapy units, 4 
brachytherapy units, and 1 Gamma Knife. Most existing linear accelerators can 
perform 3-D, IMRT, VMAT, and SBRT treatments. Around 60 radiation or clinical 
oncologists are currently licensed in Saudi Arabia in treating patients with radiation 
therapy. The Saudi Proton Therapy Center at King Fahad Medical City, Riyadh, has 
the first proton therapy facility in the Arab world and the Kingdom [21]. This proj-
ect is going to be operational very soon.

14.8.3  Surgery

Surgical oncology is available throughout the comprehensive cancer centers and the 
specialized oncology departments at both MOH and public non-MOH facilities as 
well as the private sector. Complex oncologic procedures are referred to tertiary 
centers; for instance, the first two cytoreductive surgery and Hyperthermic 
Intraperitoneal Chemotherapy (HIPEC) were done in 2008 at KFSH&RC and King 
Fahad Medical City, followed by King Abdullah medical city, Makkah, King 
Abdulaziz University Hospital, Jeddah and King Saud University Hospital, Riyadh. 
More recently, King Khalid hospital, Najran, is providing PIPAC. Some of the cen-
ters receive patients from neighboring countries. Up to date, over 1,200 cases were 
performed [22].

14.8.4  Pediatric Oncology

A total of 803 cancer cases were diagnosed among children aged between 0 and 
14  years, accounting for 4.6% of the total number of cancers reported to Saudi 
Cancer Registry in 2016. The reported incidents show that cancer was more com-
mon among boys than girls, 463 (57.6%) cases were reported among boys and 340 
(42.4%) were reported among girls. A total of 664 cancer cases were reported 
among Saudi children, 129 were among non-Saudis, and 10 cases were with 
unknown nationality. The leading cancer among Saudi children was leukemia 
(30.4%), followed by brain tumors (14.6%), then Hodgkin’s lymphoma (11.6%), 
and NHL (9.1%) [1].
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Centers that provide comprehensive pediatric cancer care are in Riyadh, Jeddah, 
Dammam, and Al-Qassim. There are six centers in Riyadh, three centers in Jeddah, 
one in Dammam, and one in Al-Qassim under the authority of MOH and other gov-
ernmental non-MOH sectors.

14.8.5  Survivorship Track

Several survivorship clinics caring for long-term survivorship issues are operational 
within some of the specialized cancer centers. Generally, global guidelines are 
widely adopted to guide these issues. However, national dedicated guidelines and 
strategies on long-term survivorship planning and related issues in patients of dif-
ferent age groups who survived a cancer diagnosis have yet to be generated. Some 
cancer care professionals and nonprofit organizations’ efforts to advocate survivor-
ship awareness are on the horizon [23]. The need to develop a national survivorship 
strategy tailored to cancer, cultural and population characteristics is necessary to 
optimize holistic cancer care delivery [24].

14.8.6  Palliative Care Track

An effective palliative care system is essential for cancer patients diagnosed in 
advanced stages, suffering pain, and having end-of-life issues, especially a higher 
proportion of our patients are presenting in advanced stages than in western societ-
ies. The palliative care service in Saudi Arabia was started over two decades ago at 
the KFSH&RC in Riyadh with the progressive expansion of the specialty all over 
the Kingdom. Currently, there are 10 palliative care units are built-in in hospitals. 
They operate through consultation service within the hosting hospital, outpatient 
clinics, home healthcare program, and an outreach program in some. Although there 
are more advanced stage cancers, the per capita consumption of morphine in the 
country is below the mean global consumption of 6.11  mg [25]. Several factors 
contribute to the observed underuse of opioids, including poor awareness, the mis-
conception on addiction, life-threatening adverse events, and strict prescribing pol-
icy. Initiatives directed toward improving education, awareness, and modifying 
prescribing policies to suit local cancer trends are underway [26]. The Saudi health 
council has issued a Do-Not-Resuscitate (DNR) policy to limit inconsistency and 
have a standardized approach across the healthcare facilities. Likewise, the Saudi 
Commission for Health Specialties (SCHS) published educational material on DNR 
to assist decision-making [27, 28].
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14.9  Research and Education

Local training programs are available for all oncology subspecialties, including 
medical oncology, hematology, bone marrow transplant, pediatric hematology- 
oncology, radiation oncology, palliative care, and surgical oncology. These pro-
grams are mostly consistent with programs in North America. They are accredited 
and supervised by SCHS [29].  All training programs are considered fellowship/
subspecialty training after successful completion of general specialty training 
except radiation oncology [30]. For example, a medical oncology fellowship is a 
2-year program following an internal medicine residency [31]. Likewise, the hema-
tology-oncology program requires a 2-year training after internal medicine resi-
dency with another optional year of further training in bone marrow transplant [32]. 
Surgical oncology often requires 3–5-year training after general surgery board cer-
tification. The pediatric hematology-oncology program is a 3-year program after 
completion of training in pediatrics [33]. Palliative care training (1 year fellowship) 
requires a background in family medicine, internal medicine, pediatric, general sur-
gery, emergency, or anesthesia specialties. However, radiation oncology is a resi-
dency program of 5 years, starting after completing the internship year [30]. Local 
training programs are reviewed and accredited by the SCHS [29]. Governmental 
scholarships to international oncology training programs are also attainable.

Alghamdi et  al. [34], recently reviewed all oncology publications from Saudi 
Arabia over 10 years. There was an increase in the volume of oncology publications 
comparing two time periods; 2008–2012 and 2013–2017. However, research qual-
ity remained the same. These findings call for a national strategy to improve cancer 
research. With more observed international collaboration, cancer research in Saudi 
Arabia is expected to continue growing in terms of quality and quantity, especially 
with improving research funds [35]. Funding is often secured through individual 
universities or dedicated research centers. Many clinical trials with and without 
international collaborations are open in multiple cancer centers in Saudi Arabia. Not 
surprisingly, the increasing research productivity in oncology reflects the increase in 
overall healthcare research activities, including basic sciences in Saudi Arabia [36].

14.10  Cost-Effective Cancer Care

Jazieh et al. [37] analyzed the future projection of cancer incidence and economic 
burden concluded that a projected additional increase of 63% cancer incidence is 
associated with increasing costs of 56% in 2030 compared to 2015. Managing costs 
of healthcare is one of the main focuses of the Kingdom’s Vision 2030 and the 
national transformation program. Many strategies have been postulated, including 
increasing private sector share of spending in healthcare generally and in oncology 
care specifically, encouraging the privatization of the medical cities through a 
Public–Private Participation (PPP) scheme, mandating health insurance for all 
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citizens, and broader utilization of digital health solutions to improve accessibility 
with reducing costs. Besides, continuing, and growing efforts to promote a healthy 
lifestyle, primary prevention, and early detection of noncommunicable diseases, 
including malignancies.

There is no Health Technology Assessment (HTA) for the cost-effectiveness of 
oncology medication in the Kingdom of Saudi Arabia; however, the SFDA is in the 
process of registration and negotiating the pricing issues. There is a national agency 
to purchase medications, the National Unified Procurement Company for Medical 
Supplies (NUPCO). It will be the universal agent to purchase oncology medications 
and other medications in the Kingdom of Saudi Arabia, which will give strong bar-
gaining power and obtain the best deals for the medication in the country.

14.11  Challenges and Advantages

The geographic nature of Saudi Arabia, with central cities being urbanized dispro-
portionally to the peripheral ones, produced difficulties with equal care accessibil-
ity, timely referral to the higher specialized cancer center, and inadequate therapeutic 
supply on occasions. A digital referral program (Ehalati) linking peripheral to 
higher centers was implemented to overcome the issue. The program is directed 
toward all health specialties, including cancer cases requiring immediate care. 
Additionally, the outreach (spoke-hub) model is being applied. Other inherited chal-
lenges are the young population (70% of the Saudi population is younger than 
40 years), with a life expectancy that is expected to increase to 78.4 (males) and 
81.3 (females) by 2050 and increasing population capacity coupled with the pro-
jected increase in cancer incidence by 60% in 2030 compared to 2015 [37]. Saudi 
Arabia has many out-of-the country workers, the non-Saudi population estimated at 
one-third of the total (nearly 12 Million). Medical expenses have to be managed 
reasonably to avoid loading the healthcare system. Hence, expanding the private 
healthcare investment in cancer has been encouraged recently when the Council of 
Cooperative Health insurance mandated private healthcare insurance providers to 
cover cancer care expenses for insured patients up to 500,000 SAR.

People’s awareness and misconceptions surrounding cancer diagnosis and treat-
ment contribute to the late-stage presentation, DALYs, and loss of productivity. 
Altogether, reflecting poorly on survival and costs. A significant deficiency in the 
native oncology workforce and expertise resulting in out-of-the-country recruitment 
is a considerable challenge. The desire of some cancer patients to be treated abroad 
(medical tourism) is an issue that has been regulated strictly over the past years in 
light of treatment availability at home. Although only 1800 cases in 2016 were 
granted such governmental sponsorship, the cost to cases ratio is still huge. Saudi 
cancer registry shows progressive improvement in cancer incidence reporting; how-
ever, data collection and accuracy on patient demographics, primary tumor site, 
tumor morphology, stage at diagnosis, the first course of treatment, and follow-up 
with patients for vital status are yet to be optimized.

14 General Oncology Care in the Kingdom of Saudi Arabia



228

There are multiple healthcare sectors in KSA, and coordination is essential to 
avoid duplicate efforts. This is being achieved via the Saudi Health Council and its 
sub, the Saudi NCI.  Many newly approved medications are readily available in 
KSA, matching their availability in other developed world countries after being 
reviewed by the SFDA.

14.11.1  Quality of Cancer Care

The practice of oncology in Saudi Arabia is provided at a high standard and assur-
ance of adherence to the latest advances of care. Well-trained oncologists provide 
cancer care with all different specialties that most of them are trained in North 
America (Canada or the USA). The tertiary hospitals usually have multidisciplinary 
teams to discuss complex cases and generally, oncologists adhere to National 
Comprehensive Center Network (NCCN) guidelines. In that regard, the first and 
only center for coordination of NCCN collaboration outside the USA was estab-
lished in Saudi Arabia to adopt the NCCN guidelines to the Middle East and North 
Africa in 2010. There are multiple national guidelines developed over the last cou-
ple of decades by different entities, such as the Saudi Lung Cancer Association, 
Saudi Oncology Society [38, 39]. Lately, the Saudi NCI launched an initiative for 
national guidelines in 2018 [40].

The MOH adopted several Key Performance Indicators (KPIs) for their cancer 
care providers to assess care quality. Additionally, both MOH and non-MOH, 
including private cancer care providers must meet the accreditation requirement 
by the Saudi Central Board for Accreditation of Healthcare Institutions 
(CBAHI) [41].

Several comprehensive cancer care facilities in KSA are accredited and certified 
by international oncology societies. There are three ESMO designated oncology 
centers in KSA [42]. Besides, King Abdulaziz Medical City, Ministry of National 
Guard, Riyadh being the first in the Middle East and North Africa to receive ASCO’s 
standards for quality cancer care delivery (QOPI) certification. Likewise, The 
KFSH&RC, Riyadh, was the first center outside Europe to obtain the Joint 
Accreditation Committee of the ISCT and the EBMT (JACIE) in 2010.

14.12  The Future of Cancer Care in Saudi Arabia

The Saudi Ministry of Health has led many initiatives to transform oncology care in 
the Kingdom starting from 2016. Several workshops, stakeholder meetings, global 
experts, and patients’ interviews have been conducted. Several themes have been 
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identified to shape the cancer care transformation strategy, including promoting 
general health awareness and primary prevention, improving early detection and 
screening, ensuring care accessibility, equality and quality, mobilizing and utilizing 
resources effectively, avoiding fragmented services, expanding services and bed 
capacity, measuring patients satisfaction, optimizing outcomes; specifically survival 
and quality of life, establishing guidelines/pathways, incorporating tele-health, and 
encouraging different sectors collaboration [43].

14.13  Conclusion

The Kingdom of Saudi Arabia is a pioneer in regional cancer care. Continuous 
advances are spanning a half-century (Fig. 14.3), with significant strides recently 
stirred by the national cancer care transformation strategy which is exploring chal-
lenges and solutions to improve cancer care further.
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Chapter 15
General Oncology Care in Somalia

Hussein Abshir Hassan, Ikram Abdikarim, Nur Yassin, and Amin

15.1  Somalia Demographics

Africa’s easternmost country, Somalia, has a land area of 637,540 km2, slightly less 
than that of the state of Texas. Somalia occupies the tip of a region, commonly 
referred to as the Horn of Africa, because of its resemblance on the map to a rhinoc-
eros’s horn, which also includes Ethiopia and Djibouti [1]. Somalia’s terrain con-
sists mainly of plateaus, plains, and highlands. To the far north, the rugged east-west 
ranges of the Karkaar Mountains lie at varying distances from the Gulf of Aden 
coast. The weather is hot throughout the year, except at the higher elevations in the 
north. Rainfall is sparse, and most of Somalia has a semiarid to an arid environment 
suitable only for the nomadic pastoralism practiced by well over half the popula-
tion. Only in limited areas of moderate rainfall in the northwest, and particularly in 
the southwest, where the country’s two perennial rivers are found, is agriculture 
practiced to some extent [1]. The local geology suggests the presence of valuable 
mineral deposits. As of 1992, only a few significant sites had been located, and 
mineral extraction played a very minor role in the economy [1].
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Somalia’s long coastline (3025 km) has been of importance, chiefly in permitting 
trade with the Middle East and the rest of East Africa. The exploitation of the shore 
and the continental shelf for fishing and other purposes had barely begun by the 
early 1990s. Sovereignty was claimed over territorial waters up to 200 nautical 
miles [1].

Somalia has an estimated population of around 15 million and has been described 
as Africa’s most culturally homogeneous country [2–5]. Around 85% of its resi-
dents are ethnic Somalis who have historically inhabited in the country’s north. 
Ethnic minorities are largely concentrated in the south [6, 7]. The official languages 
of Somalia are Somali and Arabic [6]. Most people in the country are Muslims. 
Many of them are Sunni [8].

The current population of Somalia is 16,149,487, as of February 1, 2021. 
Somalia’s population in 2020 is estimated at 15,893,222 people in midyear 
according to UN data. The country’s population is equivalent to 0.2% of the total 
world population. Somalia ranks 73rd in the list of countries (and dependencies) 
by population [2]. The population density in Somalia is 25 per Km2 (66 people 
per mi2). The total land area is 627,340 Km2 (242,217 sq. miles). 46.8% of the 
population is urban (7,431,038 people in 2020). The median age in Somalia is 
16.7 years. In 2019, Somalia’s female population accounted for approximately 
7.74 million, while the male population accounted for approximately 7.7 million 
inhabitants (Table 15.1) [9]. Table 15.2 shows the top 10 most populated cities in 
Somalia [10].

Table 15.1 Total population from 
2017 to 2019, by gender (in millions) 
[9]. Prepared by Dr. Hussein Abshir. 
February 2021

Year Female Male

2017 7.31 7.28
2018 7.52 7.48
2019 7.74 7.7

Table 15.2 Top ten most populated 
cities in Somalia [10]. Dr. Hussein 
Abshir February 2021

S. No City name Population

1 Mogadishu 2,587,183
2 Hargeisa 477, 876
3 Berbera 242, 344
4 Kismayo 234,852
5 Marka 230, 100
6 Jamaame 185,270
7 Baydoa 129,839
8 Buro’ 99,270
9 Bosaaso 74,287

10 Afgoi 65,461
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15.1.1  Population Fertility Rate in Somalia

The current fertility rate for Somalia in 2021 is 5.845 births per woman, a 1.53% 
decline from 2020 whereas in 2020, it was 5.936 births per woman, a 1.53% decline 
from 2019. The fertility rate for Somalia in 2019 was 6.028 births per woman, a 
1.5% decline from 2018 and in 2018 it was 6.120 births per woman, a 1.58% decline 
from 2017 [11].

15.1.2  Life Expectancy in Somalia

The life expectancy of both sexes is 58.3 years (life expectancy at birth, both sexes 
combined). The life expectancy of females is 60.1 years (life expectancy at birth, 
females). The life expectancy of males is 56.6 years. Infant mortality in Somalia is 
62.8 (infant deaths per 1000 live births). The number of deaths under the age of 5 
years is 104.6 (per 1000 live births) [12].

Until the collapse of the federal government in 1991, the organizational and 
administrative structure of Somalia’s healthcare sector was overseen by the Ministry 
of Health. Regional medical officials enjoyed some authority, but healthcare was 
largely centralized. The socialist government of former President of Somalia Siad 
Barre had put an end to private medical practice in 1972 [13]. An exceptional 
amount of the national budget was devoted to military expenditure, leaving few 
resources for healthcare, among other services [14].

Somalia’s public healthcare system was largely destroyed during the ensuing 
civil war. As with other previously nationalized sectors, informal providers have 
filled the vacuum and replaced the former government monopoly over healthcare, 
with access to facilities witnessing a significant increase. Many new healthcare cen-
ters, clinics, hospitals, and pharmacies have in the process been established through 
homegrown Somali initiatives [15]. The cost of medical consultations and treatment 
in these facilities is low at $5.72 per visit in health centers (with population cover-
age of 95%), and $1.89–3.97 per outpatient visit and $7.83–13.95 per bed day in 
primary through tertiary hospitals [16].

15.2  Cancer Statistics in Somalia

According to the estimate of the International Agency for Research on Cancer 
(IARC), in 2018, there were 17.0 million new cancer cases and 9.5 million cancer 
deaths worldwide. By 2040, the global burden is expected to grow to 27.5 million 
new cancer cases and 16.3 million cancer deaths, simply due to the growth and 
aging of the population [17].
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15.2.1  Cancer Burden in Somalia

The total number of cancer cases in 2018 was 9942, while the total number of can-
cer deaths in that year was 8198. The future burden will probably be even larger due 
to the increased prevalence of factors that escalate risks, such as smoking, unhealthy 
diet, physical inactivity, and fewer childbirths, in economically transitioning coun-
tries [17].

Since there is no national cancer registry system in Somalia, the population- 
based cancer incidence is unknown. Dr. Bas of Erdogan Hospital and Dr. Hussein 
Abshir of UNISO Hospital have conducted the first study followed by other studies 
to evaluate the cancer incidence in Somalia, especially in the capital Mogadishu and 
its surroundings. The first study was conducted between January 01, 2016 and 
March 01, 2017. The results showed the 10 most common types of cancers were: 
esophageal (n = 130, 32.3%), Non-Hodgkin lymphoma (n = 35, 8.7%), liver (n = 26, 
6.5%), breast (n = 24, 6.0%), skin (n = 17, 4.2%), thyroid (n = 13, 3.2%), brain 
(n  =  12, 3.0%), bone (n  =  11, 2.7%), colorectal (n  =  11, 2.7%), and soft tissue 
(n = 11, 2.7%). The most common site of cancer in both males and females was the 
esophagus [18]. Table 15.3 shows the cancer incidence rate in Somalia, 2020 [23].

The second study was done by Erdogan Hospital in Mogadishu/Somalia, titled 
Cancer Incidence and Distribution at a Tertiary Care Hospital in Somalia, pub-
lished on September 28, 2020, Volume 2020:12 PP. 8599–8611.

These studies aimed to determine both the cancer types and the distribution of 
cancers by age and gender in patients diagnosed at Somalia Turkey Recep Tayyip 
Erdogan Education and Research Hospital (STRTEH) and UNISO University 
Teaching Hospital. Both studies indicated the high incidence rate of esophageal 
cancer among the Somali population [19]. Due to limited number of patients, the 
results were not sufficient to reflect the real situation for the whole population. 
However, the studies can be considered as the first comprehensive retrospective 
studies on cancer incidence in the region. Furthermore, previous cancer incidence 
studies related to the population in Somalia were conducted with immigrants living 
in the United States of America (USA), and mostly focused only on women and on 
a single type of cancer, e.g., cervical or breast cancer [20].

Thus, a definitive conclusion has not yet been made regarding the incidence of 
all cancers in Somalia. Because Somali governments in the past and present did not 

Table 15.3 Cancer incidence rate in Somalia 2020 [23]. Copyright—Dr. Hussein Abshir

Incidence

Country 
specific 
data 
source Method

Total 
population

No. of 
new 
cases

No. of 
deaths

No. of 
prevalent 
cases 
(5- year)

Actual 
incidence is not 
known it is just 
an estimation

Not 
available

The rates are those 
of neighboring 
countries or 
registries in the 
same area

15,893,219 10,134 7439 13,212
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pay much attention to support cancer programs (it could be due to lack of capacity 
or resources). Hence, there is no national data available on cancer statistics in 
Somalia. Somalia never had cancer centers, cancer registries, cancer research cen-
ters, cancer control programs, or national cancer policy. The country’s government 
did not formulate a national cancer institution that could deal with the cancer prob-
lem. Also, international donors, governments, and Non-Governmental Organizations 
(NGOs) that assist Somalia, never considered cancer as a priority, which should be 
dealt immediately. Therefore, currently, there is no national cancer data in Somalia 
[21]. However, some Somali individual cancer specialists and private hospitals have 
started a few research studies related to oncology. A Somali doctor who specialized 
in medical oncology (Dr. Hussein Abshir) came back to Somalia from the diaspora 
and established the first cancer service center in Somalia in 2014, in collaboration 
with the University of Somalia, Mogadishu/Somalia. The center started offering 
chemotherapy services and improved diagnostic accuracy by working with the 
newly established radiology center, i.e., Kaamil Diagnostic Center. Additionally, 
the center has started working with some histopathologists who established their 
private practice. Currently, there are five histopathology labs in Mogadishu/Somalia. 
There is also one in Hargeisa/Northern Somalia. At present, these labs and the medi-
cal oncology center are working together closely by referring patients to each other 
and consulting with each other to improve the young cancer service that is emerging 
in Somalia [22].

15.2.2  Upcoming Projects

Some individuals and foreign companies are planning to establish modern private 
cancer centers and registries. These centers will focus on cancer diagnosis, treat-
ment, and collection of data on cancer issues in Somalia.

15.3  Cancer Risk Factors

 1. Infections—Such as viral hepatitis and Human Papillomavirus (HPV), cause 
23.7% of the cancer cases in Somalia.

 2. Tobacco—7.3% of the cancer cases.
 3. UV—6.3%.
 4. Obesity—1.2%.
 5. Alcohol—0.8%.
 6. Occupational risk—0.7% [24].

It is usually not possible to know exactly why one person develops cancer and 
another does not. However, research has shown that certain risk factors may increase a 
person’s chance of developing cancer. In Somalia, suspected cancer risk factors include 
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age, alcohol, cancer causing substances, chronic inflammation, diet, hormones, immu-
nosuppression, infectious agents, obesity, radiation, sunlight, tobacco, and chewing a 
plant called khat. Alcohol consumption is on the rise in Somalia. Cheap alcoholic bever-
ages come from neighboring countries, including Ethiopia and Kenya. Although it is 
illegal to import alcoholic beverages into Somalia, they are being smuggled in large 
numbers. The borders are porous, and the Somali coast is largely unguarded.

Smoking is not very common in Somalia, but tobacco is consumed in different 
ways; for example, a lot of Somalis chew tobacco which increases the risk of devel-
oping oral cancers. Unfortunately, using water-pipes (shisha) is becoming more and 
more popular. It is known that the risk of water-pipe is greater than simply smoking 
cigarettes. Somalis drink extremely hot beverages, especially hot tea, that has 
greatly increased the risk of developing esophageal carcinoma, which is the most 
common cancer in Somalia.

Moreover, Somali people eat a lot of red meat, since meat is cheap in Somalia 
and available everywhere. The Somali diet is typically deficient in vegetables and 
fruits, which may lead to an increased risk of developing cancer. Somali people are 
usually thin and not obese. However, this tendency is changing now. The new trend 
indicates Somali people are becoming more obese and sedentary, because of mas-
sive urbanization and the prevailing insecurity, which is scaring people away from 
sports and recreational activities [25].

15.4  Cancer Screening Programs

Cancer screening programs are just at the initial stage in Somalia. The past govern-
ments of Somalia never came up with a public health policy that would include 
screening programs. Currently, the most important screening program is for the 
Hepatitis B virus. According to the current statistics, 20% of the Somali people are 
carriers of Hepatitis B virus and are at risk of developing Hepatocellular Carcinoma 
(HCC) any time in the future. Pap smear screening for cervical cancer is now avail-
able and more women are becoming aware of the benefits of this screening. Some 
health facilities have started screening patients for cancers like HCC, breast, and 
cervical cancers. Women are being taught to do breast self-examination, from the 
age of 20 and above. A few private hospitals in Mogadishu and Hargeisa have 
started screening people for the Hepatitis B virus and vaccinating those who are 
negative for the virus. There are a lot of obstacles and challenges that are not permit-
ting proper cancer screening programs to be established and operated in Somalia. 
Some of them are mentioned here:

• The Somali government and its institutions lack the financial and human 
resources needed to fight cancer in Somalia. Only some private nonprofit organi-
zations and concerned individuals are leading the initiatives.

• A large part of the Somali population is ignorant of the disease and its dangers. 
There is a great need to educate the public about the disease and its impact on the 
life and the economy of the country. Even if there are programs in place, the 
public is not aware of the benefits and the importance of the screening programs.
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• There is a lack of funding for screening programs. Donor organizations have 
other priorities for funding. They are not interested in funding such cancer 
screening programs. There is a need to solicit funders and local philanthropists 
to get engaged in the funding of these programs.

15.5  Cancer Prevention Programs

Currently, there is no national cancer control program in place. Only some volun-
teer organizations, for instance, the Somali Cancer Society, Hagarla Institute, and 
others are trying to provide beneficial services for the society. These voluntary 
organizations are conducting health education through local media, by organizing 
seminars, and by sending messages through social media. Some private hospitals 
have started vaccinations for Human Papillomavirus (HPV) and Hepatitis B virus. 
Women are being encouraged to do breast self-examination from the age of 20 
and up and seek medical attention if they feel any suspicious lump or unusual 
swelling.

15.5.1  Obstacles and Challenges

• The Ministry of Health in Somalia lacks the capacity to participate in the preven-
tion and control of the incidence of this deadly disease. The government budget 
cannot cover these programs.

• The majority of Somali people are not aware of the risk factors of this disease 
and ways and means of avoiding these factors and behaviors.

• There is a need to launch a massive health education to make people aware of the 
risk factors and avoid them. There is a need to fund programs that could identify 
risk factors and educate people about these risk factors.

15.6  Cancer Diagnosis

15.6.1  Laboratory

Until 2014, there was no proper diagnosis of cancer in Somalia. There was only one 
histopathologist in Somalia, but he was killed in an explosion together with other 
prominent intellectuals. Fortunately, there has been progress in this area. There are 
currently six pathology labs in Mogadishu that are conducting histopathological 
diagnoses. Most of these labs have qualified histopathologists (Table 15.4). There is 
no molecular testing, cytogenetic, and molecular genetic testing available in the 
country. Figure 15.1 shows the peripheral blood film of a child indicating Acute 
Lymphoblastic Leukemia (ALL).
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15.6.2  Imaging

Before 2010, there was no single Computed Tomography (CT) scan in Somalia. 
Today, there are CT scans along with four diagnostic centers that have Magnetic 
Resonance Imaging (MRI) scans (Table 15.5). The availability of modern imaging 
equipment and histopathology labs has greatly increased the diagnostic accuracy of 
cancer in Somalia. Some challenges that the country is facing are as mentioned:

• People are not aware of the importance of seeking diagnosis early enough, 
mainly because they cannot afford the cost of the tests.

Table 15.4 Number of histopathology labs in Mogadishu/Somalia (Source: According to my 
knowledge of the city). Copyrights—Dr. Hussein Abshir 2021

Name of the 
Doctor

Name of the 
facility Location Services offered Price range

Waiting 
time

Dr. Sagal Sagal 
pathology

Hodan 
district

FNA and 
histopathology

50–90 US $ 
per patient.

1–4 days

Dr. Mohamed. Liibaan Yakhshid 
district

FNA and 
histopathology

70–100 US $ 1–7 days

Dr. Wehliye Veritas Hodan 
district

FNA and 
histopathology

50–90 US $ 1–7 days

Dr. Abdullahi Herd mark Hodan FNA and 
histopathology

50–90 US $ 1–7 days

Erdogan 
Hospital staff

Erdogan 
Hospital

Hodan 
district

Cytology and 
histopathology

20–30 US $ 
per patient

1–10 days

Fig. 15.1 Peripheral blood film of a child indicating Acute Lymphoblastic Leukemia (ALL) 
Copyright—Dr. Hussein Abshir, 2021

H. A. Hassan et al.



243

• Even if people can afford the cost of the diagnosis, the majority do not under-
stand the importance of early diagnosis. These two factors have caused cancer to 
be diagnosed at an advanced stage, mostly at stage three or four.

• There is also stigma attached to this disease; a lot of people think this is a conta-
gious disease. Others think this is totally incurable, so there is no need to diag-
nose them.

15.7  Treatment

15.7.1  Medical Oncology

There is only one medical oncologist in Somalia who is male and trained in China 
and Canada, Dr. Hussein Abshir Hassan. Currently, the only health facility that is 
providing cytotoxic chemotherapy treatment is in Mogadishu/Somalia. This is 
called UNISO Hospital and is a teaching hospital for the University of Somalia. It 
is attended by Somalia’s only medical oncologist, Dr. Hussein Abshir Hassan. At 
present, there are no facilities that provide high-dose chemotherapy and Stem Cell 
Transplant (SCT). There is no advanced systemic therapy treatment or availability 
of immunotherapy/targeted therapy/biological agents.

Accessing these services is a challenge for the financially less fortunate patients, 
as there is no public coverage for these services. Most of the patients are poor and 
cannot afford the cost of chemotherapy. Currently, there is only one medical oncolo-
gist in Somalia, which is me, Hussein Abshir Hassan. I was trained in China as a 
medical oncologist (At Wuhan University, Wuhan city, China).

15.7.2  Radiation Therapy

Currently, there are no facilities that provide radiation therapy. However, there is a 
plan to establish a center soon in Mogadishu/Somalia. There is no availability of 
functional Linear Accelerators/gamma knife/cyberknife, neither has the country the 

Table 15.5 Number of imaging/radiology centers in Mogadishu/Somalia (Source: Myself; 
According to my knowledge of the city). Copyright—Dr. Hussein Abshir, 2021-02-09

Name Location Services Price range Waiting time

Kaamil Hodan CT, MRI & sonography $100–200 1–2 days
Jasiira Warta CT $120 1–2 days
Shaafi Hodan CT $150 1–2 days.
Somali Sudanese Hodan district CT $150 1–2 days
HawoAbdi Hodan MRI $150 1–2 days
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facility of Brachytherapy. There are no registered radiation oncologists or clinical 
oncologists who provide radiation in Somalia.

15.7.3  Surgery

There are several centers for oncological surgery in Mogadishu and Hargeisa. 
However, there are no robotic surgeries for cancer available in Somalia. Hyperthermic 
Intraperitoneal Chemotherapy (HIPEC) procedure is not available.

15.7.4  Pediatric Oncology

Somalia does not have the facility of pediatric oncology in the country. There are no 
centers providing comprehensive pediatric cancer treatment. The statistics of pedi-
atric oncology are not available in Somalia.

15.7.5  Survivorship Track

There is only one hospital performing posttreatment surveillance in Somalia, i.e., 
the University of Somalia Teaching Hospital.

15.7.6  Palliative Care Track

Palliative care service is offered at UNISO Hospital, the same hospital that is offer-
ing chemotherapy and posttreatment surveillance. There is no country-specific pal-
liative care in Somalia.

15.8  Research and Education

The only cancer education that is available in Somalia is a clinical oncology course, 
given in one semester each year at Somali National University, located in Mogadishu/
Somalia. The course is given by Somalia’s only cancer specialist, Dr. Hussein 
Abshir Hassan. This course is given to undergraduate students who are in the final 
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year of their MBBS program. There are two facilities in Mogadishu/Somalia that 
are involved in cancer research.

• Erdogan Hospital, run by the Turkish government
• University of Somalia teaching hospital

The research activities in these centers are focused on identifying the most com-
mon cancers in Somalia and their distribution in the country. At present, there are no 
clinical trials that are going on in Somalia.

15.8.1  Publications

• Baş, Y., Hassan, H. A., Adıgüzel, C., Bulur, O., Ibrahim, I. A., & Soydan, S. (2017, 
June). The distribution of cancer cases in Somalia. In Seminars in oncology (Vol. 
44, No. 3, pp. 178–186). WB Saunders.

• Tahtabasi, M., Abdullahi, I. M., Kalayci, M., Ibrahim, I. G., & Er, S. (2020). 
Cancer Incidence and Distribution at a Tertiary Care Hospital in Somalia from 
2017 to 2020: An Initial Report of 1306 Cases. Cancer Management and 
Research, 12, 8599.

15.9  Cost-Effective Cancer Care

Neither the Somali government nor international donors are spending any money to 
cover even partially the cost of effective cancer care in Somalia. Patients and their 
family members are shouldering the burden of cancer care-related problems in 
Somalia. Currently, the Somali government has no plans to tackle the increasing 
cancer care costs, increase in utilization of expensive medications (such as immuno-
therapy), radiation fractionation, etc.

15.10  Challenges and Advantages

Somalia is recovering from a devastating civil war that continued for 30 years. This 
war has destroyed all the health facilities in the country and since then, the country 
has not been able to reestablish the healthcare system. This healthcare system has 
affected cancer care in the country. There is only one facility in the entire country 
where cancer care is given, UNISO Hospital in Mogadishu/Somalia. This facility 
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has only chemotherapy and surgical services. No radiation therapy service is avail-
able in this facility.

Somali people are extremely generous and giving. They are kind and caring 
when it comes to sick people. They are the ones paying for the cost of cancer 
care in Somalia. Most Somali cancer patients go to India for medical treatment. 
It is estimated that they spend over one billion US dollars in India alone, exclud-
ing other countries like Malaysia, Turkey, Thailand, Egypt, China, and 
Saudi Arabia.

There is an extreme lack of human resources in Somalia for cancer care. Only 
one medical oncologist and some nurses trained by him are available in the country. 
The expertise that is available in Somalia for cancer patients includes chemother-
apy, surgery, biopsy, histopathology, and imaging services.

The cancer care coverage is private, i.e., payment is paid by patients and their 
families and, fortunately, there is some outside assistance.

15.10.1  Medical Tourism for Cancer (Either to or 
from the Country)

Most Somalis travel abroad for cancer treatment after local diagnostic centers diag-
nose the disease. Top destination countries for medical treatment include India, 
Turkey, Malaysia, China, Thailand, Egypt, and Saudi Arabia. Some Kenyan and 
Ethiopian patients come to Mogadishu for medical tourism (ethnically Somalis).

15.10.2  Conflicts and War Effects on Cancer Care

The civil war in Somalia has destroyed the entire healthcare system and still is a 
major challenge to the restoration of the system. Somalia needs assistance with 
everything that concerns cancer care.

15.11  The Future of Cancer Care in Somalia

The future of cancer care in Somalia is bright as more doctors are planning to spe-
cialize in cancer and more investors are planning to invest privately in the healthcare 
sector, especially cancer care. Also, as the Somali government is getting stronger, it 
is hoped the government will play a bigger role in cancer care in Somalia.

Some suggestions to improve cancer care over the next decade in Somalia are 
mentioned here:

• Somalia needs to train more professionals who can deal with cancer care issues.
• Somalia needs to invest more money in cancer care to provide basic cancer care 

and diagnostic services, e.g., screening and prevention programs.
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• Availability of early detection systems and reliable diagnostic facilities.
• Establishment of cancer centers like radiotherapy centers, cancer care centers, 

and palliative care centers.
• Research and clinical trials to identify the most common cancers in the country, 

their risk factors, and to allocate budget according to the distribution of the 
cancers.

15.12  Conclusion

Cancer is a major health challenge in Somalia. The cancer incidence rate is on the 
rise in Somalia. Cancer in this country is a neglected national health problem and 
there is no national cancer control program. The most common cancer in Somalia is 
Esophageal Cancer (EC) in both male and female patients. EC peaks in the fifth 
decade, and the most common histological type is squamous cell carcinoma. Liver 
cancer is the second most common cancer overall and is more common in men. 
Cervical cancer is the second most common cancer among women. Breast cancer is 
the third most common overall and in women. Other common cancers are Non- 
Hodgkin Lymphoma, pancreatic cancer, skin, thyroid, brain, bone, colorectal, and 
soft tissue. Because of the 30 years of conflict, Somalia has lost its healthcare sys-
tem, including cancer care services. Currently, Somalia has no effective cancer care 
system and is up to the challenge of dealing with the increasing cancer cases in 
Somalia.

At present, Somalia has only one cancer specialist doctor, who is trying to pro-
vide basic cancer care services, e.g., chemotherapy, palliative care, and public health 
education through the media. There is no radiotherapy service, no reliable diagnos-
tic centers, no national reliable data, no cancer registries, or cancer centers. The 
Somalia government and the international Non-Governmental Organizations have 
other priorities and are not involved in the fight against cancer in Somalia. According 
to the cancer studies done in Somalia, there is a high incidence rate of esophageal 
cancer and strongly suggests that environmental risk factors and nutritional habits 
have a strong impact on the population. Serious and extensive research on the etiol-
ogy of esophageal cancer is required.
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Chapter 16
General Oncology Care in Sudan

Hussein AwadElkarim Hussein Maki

16.1  Sudan Demographics

Sudan, officially the Republic of the Sudan, was the largest country in Africa and 
the Arab world by area before the secession of South Sudan in 2011. The geographi-
cal location on the global map is a country in North-East Africa. It occupies 
1,886,068 km2 (728,215 square miles), making it Africa’s third largest country and 
also the third largest in the Arab world [1].

The population of Sudan is estimated to be about 42 million, after the secession 
of South Sudan in July 2011. The last census was in 1993, no one carried out since 
that time due to the political Sudanese civil war. The rapidly increasing population 
in the capital of Sudan Khartoum (including Khartoum, Omdurman, and Khartoum 
North) is mainly due to the displaced persons from the war areas and better public 
services rather than the rural states [2]. According to United Nations High 
Commissioner for Refugees (UNHCR) statistics, more than 1.1 million refugees 
lived in Sudan in August 2019 [3].

The identity of any community is the collection of cultural aspects, including 
mainly ethnicity and languages of communication. There are many ethnic types; 
70% of the population is Arab (the largest ethnic group in Sudan). Others include 
North Sudan Nubians, Zurga (South and West Sudan), and Copts [4]. There is lim-
ited cultural integration between the Arab tribes and Arabized and indigenous tribes 
in west areas of Sudan, due to linguistic and genealogical variations [5].

The most generally spoken language in the country is Sudanese Arabic. There 
are more than 50 native languages in Sudan. Other languages such as Bedawi along 
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the Red Sea, several Nilo-Saharan languages, and the Niger–Congo type are repre-
sented by many of the Kordofanian languages [6]. There are many local tribal lan-
guages and Sudanese sign languages but not commonly used [7]. Arabic was the 
official language before 2005 [8]. The political constitution approved English and 
Arabic languages as the official languages of the country in 2005 [9].

The huge difference in the Sudanese community in the ethnicity, languages, and 
religion shape the different behaviors and practices in the society. The main identi-
fies in the country are Arab and African [10].

16.2  Cancer Statistics in Sudan

Cancer now is a more known health problem not as in the last decay, while the com-
municable condition (infectious and tropical diseases) had more attention and 
efforts [11]. Cancer was the third leading cause of death in Sudan hospitals, about 
5% of all deaths (Table 16.1) [12].

The first National Cancer Registry (NCR) in Sudan started in 1967, unfortu-
nately it is no longer acting now due to the lack of financial and technical support. 
The lack of proper cancer registration systems was reflected in the type of published 
data as it was mainly hospital-based, descriptive, and retrospective studies [13].

Most data for cancer registries comes from hospital-based registries mainly: 
Radiation Isotopes Center at Khartoum (RICK), National Health Laboratories 
(NHL), and the National Cancer Institute at Gezira University (NCI-GU). From 
2010, other centers in the public and private sectors started to be in-service effec-
tively and developed additional data sources while expanding the network of 
services.

Malignant epithelial tumors in the Sudanese were the first report about cancer in 
Sudan, published by Hickey in 1959. At that time, the most common tumor sites 

Table 16.1 Ten leading causes of death in Sudan hospitals in 2000 [12]

Disease Number of deaths % of total deaths

Malaria 2162 19.1
Viral pneumonia 691 6.1
Malignant neoplasms 530 4.7
Iron deficiency anemias 504 4.4
Streptococcal septicemia 434 3.8
Heart failure 403 3.6
Tuberculosis 387 3.4
Severe malnutrition 382 3.4
Meningococcal infection 362 3.2
Coronary heart disease 351 3.1
Total 6206 54.7

Data is from the Sudan Federal Ministry of Health
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were the skin (32.8%) followed by the breast (22.9%) [14]. From 1954 to 1961, a 
study from National Health Laboratories (NHL) and the Department of Pathology, 
University of Khartoum showed that the number of cancer cases clearly increased 
twice to 2234 malignant neoplasms [15]. In Khartoum hospital (which mainly 
serves the Khartoum population and population referred from other parts of Sudan 
at that time) from 1957 to 1956, about 1578 cancer cases were reported [16]. There 
were 8212 cases reported in a published article about gastrointestinal tract cancers 
in 1976 [17]. After 1984, breast cancer was at the top of the list and most of the data 
came up from single centers efforts [18].

There is a clear increase in the incidence of cancer cases among the Sudanese 
population (Table 16.2, [19]). According to GLOBOCAN estimates, the most com-
mon cancers in both sexes are breast, non-Hodgkin lymphoma, leukemia, esopha-
gus, and colorectal cancers [20]. Officially now the authority for estimating cancer 
incidence in Sudan is under the umbrella of the Federal Ministry of Health depend-
ing on the different hospitals and centers statistical reports.

The record showed that breast cancer is the most common tumor in females, 
while in males the prostate cancer is on top of the incidence. This data is from the 
population in Khartoum state (Figs. 16.1 and 16.2 [21]).

Table 16.2 Cancer frequencies in Sudan 1967–2010 [19]

Year
Number of cancer 
incidents

Cancer rate/1000 
population Year

Number of cancer 
incidents

Cancer rate/1000 
population

1967 303 0.0234 1989 1357 0.0558
1968 448 0.0339 1990 1572 0.0629
1969 540 0.0400 1991 1494 0.0582
1970 512 0.0371 1992 2157 0.0817
1971 538 0.0382 1993 1847 0.0722
1972 500 0.0348 1994 1645 0.0625
1973 562 0.0398 1995 1733 0.0640
1974 692 0.0472 1996 1810 0.0649
1975 470 0.0308 1997 2119 0.0739
1976 565 0.0357 1998 2145 0.0727
1977 738 0.0449 1999 2102 0.0692
1978 545 0.0319 2000 2541 0.0813
1979 568 0.0320 2001 2963 0.0922
1980 704 0.0381 2002 3070 0.0928
1981 672 0.0350 2003 3185 0.0936
1982 773 0.0388 2004 3450 0.0986
1983 870 0.0422 2005 3705 0.1029
1984 913 0.0431 2006 3505 0.0946
1985 903 0.0415 2007 4813 0.1262
1986 1112 0.0497 2008 5156 0.1317
1987 927 0.0403 2009 5739 0.1425
1988 1308 0.0553 2010 6303 0.1522
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16.2.1  Breast Cancer

Breast cancer is the most frequent occurring cancer among females in Sudan, fol-
lowed by gynecological tumors. In 2008, a recent study between central Sudan 
breast cancer records and north Italian data showed more advanced stages and nega-
tivity in the receptors in the Sudanese group [22].

Comparing data in Sudan and other African countries, the age of incidence of the 
disease is younger than the global data. On the other hand, Sudan is similar to 
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Fig. 16.1 The most common primary cancer sites among females by age group, Khartoum, Sudan 
(2009–2010), N = 3619 [21]
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Fig. 16.2 The most common primary cancer sites among males by age group, Khartoum, Sudan 
(2009–2010), N = 3619 [21]
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African countries in the late presentation of patients and the lack of hormonal recep-
tor expression [23].

16.2.2  Gynecological Cancers

Cervical carcinoma is considered as the second most common malignant condition 
in Sudanese women seeking medical care at Khartoum Oncology Hospital and 
National Cancer Institute in Gezira Province over a 6-year period (2000–2006) [24]. 
Human Papillomavirus (HPV) is a major risk factor reported to predispose to the 
disease mainly type 16 or 18 [25].

16.2.3  Prostate Cancer

The most common cancer in Sudanese men is prostate cancer [26]. It is considered 
the second malignant condition in both sexes after the breast cancer in 2012 [20]. In 
the central part of Sudan (NCI), data showed that the incidence is the same among 
all patients regardless of their ethnic background and the presentation is usually in 
older ages 72 years or more with advanced clinical stages [27].

16.3  Healthcare System in Sudan

The Sudanese healthcare system is built to implement the approved strategic plans 
and policies. There is a need to increase the financial budget for healthcare and 
proper administrative efforts to achieve the goals both currently and in the future. 
Besides that, there is a great need for improving the health technical information 
systems, collaboration with international agents working in supporting medical ser-
vices in the developing countries and more training for professionals [28].

16.4  Oncology Care in Sudan

In Table 16.3, there are limited radiation therapy and nuclear medicine services in 
the centers if compared with medical oncology services. There are good efforts in 
the National Cancer Department in the Federal Ministry of Health regarding sup-
porting the governmental centers in the form of total free medications in chemo-
therapy and radiotherapy, including some expensive drugs according to the approved 
protocol in each center.

Some services are not available inside a few of these centers, such as diagnos-
tic—interventional radiology and molecular—histopathological services.
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Table 16.3 Treatment facilities in Sudan in the governmental and private sectors

No. Name of the facility Established Location Sector Services

1 Khartoum Oncology 
Hospital (RICK)

1964 Khartoum state
Capital of 
Sudan

Governmental Radiation
Nuclear medicine 
medical oncology 
services

2 National Cancer 
Institute

1992 Gezira state
Second city of 
Sudan
Middle Sudan

Governmental Radiation
Nuclear medicine 
medical oncology 
services

3 Tumor Therapy and 
Cancer 
Research—Shendi

2008 Nile Valley 
state
North Sudan

Governmental Radiation
Nuclear medicine 
medical oncology 
services

4 Khartoum Oncology 
Specialized Center

2010 Khartoum state
Capital of 
Sudan

Private Medical oncology 
services

5 Khartoum Breast 
Care Center

2010 Khartoum state
Capital of 
Sudan

Private Medical oncology 
services

6 Dongla Cancer 
Center

2012 North state
North Sudan

Governmental Medical oncology 
services

7 Taiba Cancer Center 2013 Khartoum state
Capital of 
Sudan

Private Medical oncology 
services

8 Shafi Specialized 
Oncology Center

2015 Khartoum state
Capital of 
Sudan

Private Medical oncology 
services

9 East Oncology 
Center

2015 Gadarif state
East Sudan

Governmental Medical oncology 
services

10 Port Sudan Oncology 
Center

2015 Red Sea state
East Sudan

Governmental Medical oncology 
services

11 Kordfan Cancer 
Center

2015 North 
Kordofan state
West Sudan

Governmental Medical oncology 
services

12 Merowe Oncology 
Center

2017 North state
North Sudan

Governmental 
with Private

Radiation
Nuclear medicine 
medical oncology 
services

13 Nyala Cancer Center 2019 South Darfur 
state
West Sudan

Governmental Medical oncology 
services

14 AlFashir Cancer 
Center

2020 North Darfur 
state
West Sudan

Governmental Medical oncology 
services

Data is from the Sudan Federal Ministry of Health and Khartoum State Ministry of Health
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16.5  Cancer Risk Factors

In general, the risk factors for cancer in Sudan are not different from the well-known 
globally on this issue. In Gezira state, where the Gezira agriculture scheme is 
located, more fertilizers and pesticides were extensively used and proposed to be 
associated with cancer incidence in this area [29].

The appearance of malignant conditions in young ages in both males and females 
in recent years has been mostly associated with risk factors such as smoking, chemi-
cal cosmetics, and environmental pollution.

16.6  Cancer Screening Programs

Sudan first started a National Cancer Control Programme (NCCP) in 1982. The plan 
includes three main components: preventive initiatives, early detection and screen-
ing initiatives, improved diagnosis, and treatment with special attention to the pal-
liative care services [30].

There are many excellent efforts regarding breast cancer screening at all levels, 
whether government, private, or voluntary throughout the year and many campaigns 
in October as it is an annual month of breast cancer. On the other hand, there is a 
clear shortage in the screening of cervical carcinoma and not much attention to the 
screening programs has been given. Only two centers are working on this issue. It 
needs effort, especially from the gynecologists to take over this mission. The same 
issue is for other malignant conditions like oral cancer or prostate cancer.

16.7  Cancer Prevention Programs

The cancer prevention programs and activities in Sudan mainly include early detec-
tion campaigns, awareness activities, health education sessions, and professional 
training of the healthcare teams. It is a mission of collaboration with governmental 
strategies, private sector, voluntary organizations, and media with community activ-
ists. Although there is a lack of prevention programs, there is still a great change in 
the community about the cancer stigma and related issues compared with the last 10 
years. In Figs. 16.3 and 16.4, are the educational materials used in awareness activi-
ties in prevention programs and health education for the community.
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Fig. 16.3 Page from a brochure on breast self-examination that was part of a breast cancer public 
awareness campaign [12]

Fig. 16.4 Toombak, a moist oral tobacco extensively used in Sudan, was the subject of a public 
awareness campaign (in poster). Inset: Toombak ingestion causes severe leukoplakia on the gin-
giva and lower lip, as well as tooth weakening and loosening. Malignant changes are mostly seen 
when the toombak is placed into the mouth [12]
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16.8  Cancer Diagnosis

The services for cancer diagnosis at the basic level are excellent. There are many 
departments for endoscopies, imaging such as U/S, mammographic image, 
Computed Tomography [CT scan], bone scan, and Magnetic Resonance Imaging 
[MRI], biopsies (surgical or imaging guided), and histopathological with immuno-
histochemical services are widely available in the country.

There is a lack of molecular biology services which leads to personalized treat-
ment approaches such as BRCA tests or tests that detect the sensitivity of chemo-
therapy. There is only one lab in the private sector that provides flow- cytometer tests 
for hematological malignancies.

16.9  Treatment

16.9.1  Medical Oncology

Medical oncology services are widely available in all centers across the country. It 
almost covers all the needs for the patients. There are excellent stores and supply 
chains in the country that cover tons of needs for the public sector as well as the 
private sector. Regarding advanced medical oncology services, there is an unavail-
ability of services such as Bone Marrow Transplant (BMT).

16.9.2  Radiation Therapy

Radiation therapy services are distributed among four centers along with covering 
the external beam therapy and brachytherapy. Most of the techniques used are two- 
dimensional (2D) skills rather than the three-dimensional (3D) or other high etch 
radiation approaches.

16.9.3  Surgery

There are many surgical departments in different hospitals with excellent practice in 
breast surgeries and gastrointestinal tract operations. However, there are no robotic 
surgeries for cancer or Hyperthermic Intraperitoneal Chemotherapy (HIPEC) pro-
cedures available.
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16.9.4  Pediatric Oncology

There is a lack of services for pediatric cancer treatment facilities with limited epi-
demiological data in Sudan. There are only two centers providing comprehensive 
pediatric cancer treatment, Khartoum Oncology Hospital and the National Cancer 
Institute. Hematological malignancies (Leukemia and Lymphomas) more than 50% 
of the pediatric cancer cases with limited Central Nervous System (CNS) tumors [31].

16.9.5  Survivorship Track

This picture is, to some extent, like the pattern of cancer treatment outcome and 
survivorship in the developing countries rather than the developed countries. With 
careful attention to the estimation of the outcome, unfortunately it can be counted 
as a poor survivorship track. This is justified by the diagnosis of the cases in the late 
stages, among other factors about the challenges of cancer treatment in Sudan (men-
tioned under Challenges and Advantages).

Factors that affect cancer patients’ survivorship in Sudan include:

 1. Financial difficulties and lack of insurance coverage
 2. Lack of drugs through the approved system
 3. Interruption of treatment and follow-up protocol post-treatment
 4. No survival care plan approved either institutional or Federal at the Ministry 

of Health.

16.9.6  Palliative Care Track

The palliative care services in Sudan started in 2010  in the Radiation Isotopes 
Center at Khartoum (RICK). Now the palliative care services are distributed in 
many centers and hospitals such as the National Cancer Institute at Gezira University 
(NCI-GU) and Soba University Hospital (SUH).

16.10  Research and Education

The Sudan Medical Specialization Board (SMSB) is the main national body for 
postgraduate medical training and specialization for health care professionals. It 
was established in 1995 and has many health specialization councils.

Clinical oncology training started in 1998 with five medical residents. Now in 
2020, there are more than 60 medical residents in the program.
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Many scientific activities are usually in the field and aim to maximize skills and 
professional development. The first cancer conference organized by Khartoum 
Oncology Hospital in 2010, the second edition in 2011, unfortunately discontinued 
due to many changes in the head directors and affected by the budget which directed 
to maintain the supply of the drugs, while inside the hospital’s scientific activities 
are running regularly. In 2015, the Khartoum Integrated Oncology World Congress 
organized by Khartoum Oncology Specialized Center (KOSC) started and contin-
ued annually as the biggest professional oncology gathering in Sudan and outside 
Sudan. Another impressive scientific activity is the annual East Oncology Center 
(EOC) Workshop in Gadarif state. There are still limited publications and research 
projects mainly due to the lack of funds to run such programs. On the other hand, 
there are many postgraduate researches not published in the field of cancer and 
related branches.

16.11  Cost-Effective Cancer Care

In the public sector, the government through the Federal Ministry of Health and the 
National Cancer Authority supports all the centers with free drugs, even the expen-
sive medicines and other services (such as radiation therapy) for all the patients, 
even foreigners (non-Sudanese). However, there are some shortages in supply from 
time to time due to the lack of budget. Only one disadvantage is that the huge num-
bers of patients compared to the facilities need medical services, which causes over-
crowding and exhaustion to the medical teams.

On the other hand, the private sector has a real impact on providing the services 
and the cost is a little high for drugs and other services and is affected by the eco-
nomic situations in the country.

There are a significant number of patients traveling abroad seeking consulta-
tions, second opinion, revaluation especially by Positron Emission Tomography- 
Computed Tomography (PET-CT) scan and treatment, especially the sophisticated 
modalities which are not available in Sudan in the surgical and radiation therapy 
departments.

16.12  Challenges and Advantages

16.12.1  Challenges for Cancer Treatment in Sudan

A considerable challenge to the cancer treatment in Sudan is that most patients have 
late presentations in clinical stage III or IV disease. This will reflect mainly on the 
treatment outcome and overall survival [12].

Other challenges, such as illiteracy, the lack of health education and awareness 
programs, limited screening services, limited treatment facilities, lack of institu-
tional collaboration, limited research grants on cancer, many populations living far 
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away in rural areas and that is mainly due to the main work for them is agriculture 
and grazing animals and the social stigma of cancer in the community.

16.13  The Future of Cancer Care in Sudan

Many plans have been developed by the Federal Ministry of Health to face oncology 
issues and their burden on the economy and community. The policy is directed 
towards helping the centers in the public sector to upgrade and have new radiation 
therapy devices to overcome the lack of radiotherapy machines, which is the main 
obstacle in cancer treatment services for patients in Sudan, as well as encouraging 
the private sector to invest in the same issue by facilitating funds from the banks and 
encouraging international collaboration.

Another aim is to complete additional medical services related to cancer man-
agement, such as advanced diagnostic tools and modern laboratory techniques. 
Moreover, establishing main protocols at least for the common malignant tumors 
such as breast, ovarian, prostate, lung, and colorectal cancers, to help in the improve-
ment of anticancer therapies supply for the whole country and evaluate the responses 
in other emerging scientific facts in the Sudanese population.

Encouragement for researchers and professionals to do prospective studies from 
the local data will support the plans for tackling different scientific issues in cancer 
patients as well as more activation for the Sudanese National Cancer Council in the 
Federal Ministry of Health to implement the different approved strategies.

16.14  Conclusion

Sudan has inadequate resources for healthcare services, including cancer prevention 
and treatment. There is inadequate data about cancer incidence and mortality in 
Sudan. Cancer in Sudan occurs at a young age and with advanced late manifesta-
tions. Cancer is emerging as a public health problem with more efforts done by the 
Ministry of Health and cancer centers. Measures for cancer prevention at the com-
munity level are inadequate. Much attention towards improvement of palliative care 
services is needed. There is a need to establish National Comprehensive Strategic 
Plans that include therapeutic services as well as early detection and screening pro-
grams. Establishing an effective National Cancer Registry system will help in pro-
viding the data of the cases and the data to the real consumers of drugs and other 
services for cancer patients and how to use the different utilities in the right way. 
Many efforts have been made by the National Cancer Center Authority in the 
Federal Ministry of Health to establish rural centers to provide care for cancer 
patients, but still need more support to handle the different cases.
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Chapter 17
General Oncology Care in Syria

Maha Manachi, Eyad Chatty, Seham Sulaiman, and Zahera Fahed

17.1  Syria Demography

Syria is a country in the Middle East located at the eastern end of the Mediterranean 
Sea. Historically, it has been home to some of the world’s oldest civilizations, with 
a rich scientific, artistic, and cultural heritage. The capital city, Damascus, is thought 
to be the oldest continuously inhabited city in the world. As such, Syria has often 
been described as the largest small country in the world owing to the depth of its 
history and wealth of culture [1].

The modern Syrian state was officially established as a parliamentary republic on 
24 October 1945. It became a founding member of the United Nations. It has a total 
area of 185,180 km2 consisting of 14 governorates including Damascus (~1.7 mil-
lion inhabitants; Greater Damascus: four million inhabitants) [2], Aleppo (also one 
of the oldest continuously inhabited cities), Damascus, Rif Dimashq, Homs, Hama, 
Latakia, Deir ez-Zor, Ar Raqqah, Idlib, Hasakah, As-Suwayda, Daraa, Quneitra, 
and Tartus. The population of Syria in 2020 was estimated at 17,500,658 people. 
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The population density is 95 per km2 (247 people per mi2) and 60% of the popula-
tion is urban. Total Fertility Rate (TFR) is 2.8 (Live Births per Woman, 2020). Life 
expectancy at birth is 76.06  years, female 79.1  years, male 73.1  years. Infant 
Mortality Rate is 11.3 (infant deaths per 1000 live births) [34], while gender ratio is 
50.1% male and 49.9% female (Fig. 17.1) [35, 36].

In the early 2000s, Syria embarked on a gradual economic liberalization to spur 
growth. However, 10 years of tragic conflict has set the country back in terms of 
economic, social, and human development. The economy has contracted by more 
than 50% in real terms since 2011 such that Syria’s Gross Domestic Product (GDP) 
is less than half of what it was before the war started [3, 37]. During the conflict, five 
to six million people, out of a pre-war population of 22 million, were displaced from 
Syria [4, 5].

17.2  Cancer Statistics in Syria

The Syrian National Cancer Registry (SNCR) is a hospital-based registry that was 
established in 2001 to define the population-based incidence in Syria and provide 
knowledge about the extent of cancer burden, epidemiology, early detection, and 

Syria population distribution 2019 (Total population= 17,070,131)
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cancer screening. The SNCR has been awarded associate membership to the 
International Association of Cancer Registries (IACR). CanReg 5 was introduced 
by the World Health Organization (WHO) in 2020 as an open source tool to input, 
store, check, and analyse cancer registry data.

According to the SNCR, the estimated cancer statistics before the beginning of 
the conflict in 2011, were 17,599 new cases in 2009 (total population = 21,092,000). 
Of those, 9213 (52%) were males and 8386 (48%) were females. The 2009 Cancer 
Registry shows that in males, the most frequent cancer site was the lungs (17%), 
followed by colon and rectum (12%) and leukaemia (10%). While in females, the 
most frequent cancer sites were breast (30%), colon and rectum (11%), and leukae-
mia (8%) (Fig. 17.2). The Age Standardized Rate (ASR) for all cancer cases com-
bined was 128 per 100,000 for males and 117 per 100,000 for females. The cure rate 
is approximately 40%. Estimated mortality rate for cancer was 52 and 76 per 
100,000 for females and males in 2009 [12, 38]. With about 1700 new paediatric 
cases, the most common types of cancer among children (0–15 years old), for boys 
and girls, respectively, are: leukaemia (37–34%), brain and CNS (20–22%), lym-
phoma (17–14%), bones and soft tissue (12–13%), kidney and other endocrine 
(7–6%), and all other sites (7–11%). Cancer is the third most common cause of 
death in Syria [12, 38].

The post-war statistical data is suboptimal for a number of reasons including the 
displacement of five million people outside the country. However, it was noted that 
cancer cases have been increasing in Syria according to the Al Bairouni 2020 
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hospital- based registry data, the hospital sees more than 60% of Syrian cancer 
patients. The detailed cancer sites are shown in Table 17.1, which refers to the most 
common cancers at Al Bairouni, i.e. breast 24%, lung 10%, thyroid 8%, colorectal 
7%, lymphoma 5%. The high number of thyroid cancers is because Al Bairouni 
Hospital is the only treatment centre that manages thyroid cancers in all of Syria.

There were about 9000 annual new cases in Al Bairouni University Hospital in 
the year 2020, of which 3960 were male (44%) and 5040 were female patients 
(56%). The most frequent cancer sites in both genders are breast 24%, head and 
neck 22%, genitourinary tract 15%, GI 15%, haematological malignancies 10%, 
and lung cancers 10% (Fig. 17.3).

The GLOBOCAN statistics for 2020 described the number of new cases in both 
sexes, all ages, where breast (20.9%), lung (9.4%), colorectal (8.4%), prostate 
(5.2%), and NHL (4.8%) are at the top [39].

The most frequent paediatric cancers prevalent at Al Bairouni University Hospital 
are CNS, leukaemia, lymphoma, bone and soft tissue sarcoma, and kidney.

Estimated cancer incidences among Syrian refugees is shown by a study written 
in Lancet 2020 with R4HC-MENA collaboration, describing the cancer incidence, 
cost of treatment among Syrian refugees in Lebanon [13].

Table 17.1 Percentage of each site of adult cancers in both genders at Al Bairouni University 
Hospital, 2020. Used with permission from Al Bairouni University Hospital

Coding (IARC.WHO) ICD-10 Percentage (%) Total Topography Rank

C50 24.36 2067 Breast 1
C34 9.75 827 Lung, bronchus, trachea 3
C73 8.31 705 Thyroid 2
C18-C20 7.42 630 Colon and rectum 4
C85 4.68 397 Lymphoma 7
C40-C49 4.53 384 Bone and soft tissue 6
C53 + C55 4.17 354 Cervix and uterus 18
C71 3.92 333 Brain and CNS 8
C67 3.32 282 Bladder 9
C56 2.83 240 Ovary 14
C16 2.75 233 Stomach 13
C61 2.59 220 Prostate 10
C42 2.42 205 Leukaemia 5
C32 1.81 154 Larynx 12
C25 1.36 115 Pancreas 17
C22 1.20 102 Liver 21
C64 1.18 100 Kidney 15
C62 0.95 81 Testis 19
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17.3  Healthcare System in Syria

Healthcare system is based on a collaboration between public and private sectors. 
Health and social services are the responsibilities of the government with Ministry 
of Health coverage in collaboration with partners of medical corps to provide qual-
ity health care with equity (rural populations achieving better equity than before) 
and sustainability [6]. The role played by the private sector has increased in many 
ways including patients’ own pocket, Social Health Insurance (SHI) schemes, and 
Public–Private Partnership (PPP). Additionally, civil societies and WHO support 
play an important role. Health expenditures accounted for 3.3% of GDP in 2014, 
while the total pharmaceutical expenditure accounts for 1.11% of the GDP [7].

The top three diseases that cause mortality in Syria are: cardiovascular diseases 
(44.72%), respiratory diseases (16.2%), and tumours (7.0%). While diseases caus-
ing morbidity are digestive, respiratory and cardiovascular diseases, poisoning, 
injuries, infections, and parasitic diseases followed by cancer and kidney diseases 
(Table 17.2) [9].

In the early 2000s, Syria could credit itself with improved living standards, 
awareness of health issues, strengthened by improvements to infrastructure, access 
to clean water, expanding public healthcare systems and local production of >90% 
of medicines (despite past economic pressures and isolation). The integration of 
healthcare has been a significant factor for the country to be on target with health 
Millennium Development Goals (MDGs) [8].
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Human resources for health in Syria described according to 2010 Ministry of 
Health (MOH) data, there are 17,300 (8.1/10,000) licensed pharmacists, 31,194 
(14.6/10,000) physicians, and 40,053 (18.8/10,000) nursing and midwifery person-
nel. The ratio of doctors to pharmacists is 1.8 and the ratio of doctors to nurses and 
midwifery personnel is 0.8. The average of total hospitals according to 2010 data 
was 482 with 30,206 beds, 117 public hospitals (21,849 bed) covering 65% of the 
country’s capacity. There are 70 licensed pharmaceutical manufacturers in Syria, 
domestic manufacturers hold 91% of the market share by value produced [9].

Since the 2011 conflict, Syria faced inhumane economic sanctions with severe 
consequences on health care. Sanctions have prevented the entry of essential medi-
cal supplies into the country, including those for cancer treatment which are not 
produced locally, as well as preventing spare parts for medical machines hence pre-
venting repair of essential hospital equipment. The pharmaceutical sector which 
suffered significant destruction is now rebuilding and gearing up to reach its pre- 
conflict productivity. A survey conducted by HRAMS WHO about war destruction 
for health services showed that 47% of public health centres were reported fully 
functioning, 22% partially functioning, and 31% non-functioning (completely out 
of service) [10].

17.4  Oncology Care in Syria

Despite war strain, COVID-19 pandemic, and global cancer burden, the Syrian gov-
ernment continues to provide free cancer services to all patients with less than 10% 
involvement of private sector, insurance companies, and charitable civil societies.

Table 17.2 Top ten causes of mortality and morbidity in the Republic of Syria—2009 [9]

Rank 
mortality Morbidity/disability

1 Cardiovascular diseases Digestive diseases
2 Respiratory diseases Respiratory diseases
3 Cancer Cardiovascular diseases
4 Injuries Poisoning
5 Certain conditions originating in the P-natal 

period
Injuries

6 Genitourinary diseases Infectious and parasitic diseases
7 Congenital malformations, deformations, and 

chromosomal abnormalities
Cancer

8 Nervous diseases Kidney diseases
9 Digestive diseases Blood diseases
10 Endocrine, nutritional, and metabolic diseases Certain conditions originating in 

the prenatal period

Source: MOH Syrian Arab Republic 2010. Used with permission from Rajwa Jubaili
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Al Bairouni University Hospital (ABUH) for cancer treatment in Damascus is a 
comprehensive specialized referral hospital (550 beds) that recruits about 60% of 
cancer patients (annual new cases 11,000). All types of cancer treatments including 
chemotherapy, targeted therapy as well as radiation oncology are provided as stan-
dard of care. The exception is bone marrow transplant. For the time being, cancer 
registry statistics are ABUH-based.

At least 15 more oncology centres provide cancer treatment in different gover-
norates. Tishreen University Hospital in Latakia is the second most comprehensive 
centre with 3000 new cancer cases annually. Whereas Al Kindi University Hospital 
in Aleppo is currently being re-established aiming to deliver a high standard of care 
in the north of Syria.

Figure 17.4 shows the distribution of public hospitals that provide cancer care 
services in Syria [11].

The rapid progress and promising developments in oncology care in Syria were 
interrupted by the conflict with effects including shortage of drugs and availability 
of specialized medical equipment. Collaborating with WHO and allied countries, 
alongside starting local cancer drugs production in near future will hopefully 
enhance the country’s cancer care services.

Fig. 17.4 Distribution of public hospitals that provide cancer treatment services [11]. Used with 
permission from Firas AL Jerf
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The Syrian National Cancer Control Committee (NCCC) was established in June 
2019, with the objective of coordinating cancer care between all oncology services 
and hence significantly improving oncology care across all of Syria. Ultimately, the 
aim is to build more comprehensive centres covering the middle, east, and north part 
of the country in order to deliver satisfactory cancer care with unified oncology 
practice guidelines that will diminish heterogeneity in oncology practice.

17.5  Cancer Risk Factors

Syria is undergoing an epidemiological transition in healthcare burden from com-
municable to non-communicable diseases (NCDs) [14]. NCDs were estimated to 
account for 45% of causes of death [15]. Overall, the three primary health risk fac-
tors are dietary, high blood pressure, and high Body-Mass Index (BMI).

Obesity represents a major public health concern; with a prevalence of about 
34% for women and 20.9% for men (higher than surrounding countries) [17]. 
Tobacco consumption is responsible for approximately 22% of all cancer deaths. 
Estimated tobacco smoking among university students (18–26 years) was 24.73% 
for cigarettes (39.82% male, 5.54% female) and 30.4% for water pipe (33.2% male, 
26.8% female) [18]. The Aleppo Household Survey involved a representative sam-
ple of 2038 adults. The prevalence of cigarette smoking was 56.9% among men and 
17.0% among women, while the prevalence of waterpipe smoking was 20.2% 
among men and 4.8% in women [19].

Syria’s Presidential Decree no. 62, in 2009 banned smoking including the water-
pipe inside cafes, restaurants, and other public spaces. This law went into effect in 
April 2010 [29]. Syria was the first Arab country to introduce such a ban. The decree 
also outlaws smoking in educational institutions, health centres, sports halls, cine-
mas, theatres, and on public transport. A previous decree in 1996 banned tobacco 
advertising. People under the age of 18 are not allowed to buy tobacco in Syria.

Other risk factors include alcohol consumption, viral infections (especially HBV, 
HCV, HPV, and EBV), exposure to ultraviolet light or ionizing radiation, and 
increased exposure to industrial and agricultural carcinogens. Furthermore, post- 
war environmental pollution is an added risk factor for cancer in Syria [16].

According to the global review of hepatitis B and C in 2013, the Syrian Arab 
Republic is classified as having a high prevalence of hepatitis C virus (HCV) and 
low–intermediate prevalence of hepatitis B virus (HBV). The decreasing trend in 
HBV positivity may be linked to the continuous HBV vaccination programmes. The 
highest positivity for HBV and HCV was seen in the northern and eastern regions 
according to a 2004 survey by the Syrian MoH in cooperation with the Central 
Bureau of Statistics. The seroprevalence of HCV was found to be 2.8% as indicated 
by HCV antibodies and 5.6% for HBV as indicated by HBV surface antigen 
(HBsAg) [22]. HPV-related cancer incidence in Syria (estimates for 2012) is 2.8, 
0.5, 0.1 per 100,000 for cervix uteri, other anogenital, and head and neck cancer, 
respectively [23].
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17.6  Cancer Screening Programmes

The cancer screening and prevention programmes initiated in Syria under MOH 
coverage along with partners, namely the Ministry of Social Affairs and Labour 
(MOSAL), civil societies, and the WHO. Many of these programmes were estab-
lished following 2018–2019. These programmes play an important role in raising 
awareness through educating the general population about cancer prevention, 
screening, counselling programmes, and epidemiology studies. Recently, the Syrian 
government has developed several national cancer awareness and screening pro-
grammes, particularly focusing on breast cancer, cervical cancer, prostate cancer, 
and colon cancer.

The Syrian Society of Breast Cancer, established in 2006, by the MOSAL, 
played an important role in breast cancer early detection campaign collaborating 
with civil societies like the Syrian Family Planning Society, Red Crescent, and oth-
ers, offering counselling, educational programmes, breast ultrasound and mammo-
gram to all women aged 35–70. The first major national early detection and 
screening programme was done in October 2019, guided by the Syrian National 
Committee for cancer control. This screened a total of 380,000 women aged 35–70 
by mammogram and with guided biopsy for those with suspected lesions. Several 
national screening programmes were interrupted by the conflict in the country and 
by the COVID-19 pandemic.

17.7  Cancer Prevention Programmes

Human Papillomavirus (HPV) vaccine was supported by the government but not 
routinely used before the crisis. Cervical cancer ranks as the 12th most frequent 
cancer among women in Syria and ninth most frequent cancer among women 
between 15 and 44 years of age. Around 2.5% of women in the general population 
are estimated to carry cervical HPV 16/18 infection at a given time, and 72.4% of 
invasive cervical cancers are attributed to HPVs 16 or 18 [26]. The fact that cervical 
cancer is preventable necessitates the 2021 national campaign programme by the 
NCCC and MOH with WHO partnership for cervical cancer screening.

The MOH in partnership with the WHO conducts a programme with the aim of 
eliminating new hepatitis B and C infections in Syria by 2030 and reduction of 
chronic hepatitis cases and hence hepatocellular carcinoma (HCC) liver cancer.

In addition to breast cancer screening and prevention programmes, the Tobacco 
Control Law (174/2011) was also introduced in August 2011 for tobacco control 
and regulation of tobacco products’ manufacturing, packaging, and advertising that 
forbid smoking indoors, at workplace and in public transportation [18].
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17.8  Cancer Diagnosis

17.8.1  Imaging

Radiation therapy was established in Syria at the Nuclear Medicine Centre (the old-
est radiotherapy centre in Syria) in the 1970s. Since then, the role of diagnostic 
radiology has rapidly expanded in both the public and private sectors. Many chal-
lenges facing this field in terms of equipment, devices, and expertise have arisen 
during the crisis. Sanctions and financial difficulties prevented new devices from 
replacing damaged ones. Current active nuclear medicine centres are mostly located 
in big cities like Damascus, Aleppo, Latakia, Swayda, and Tartouse. The radiation 
doses delivered to patients are monitored with accurate radiation dosimeters to save 
patients from radiation injuries. These dosimeters are calibrated at the Secondary 
Standards Dosimetry Laboratory (SSDL). In addition, a dedicated Quality Audit 
programme (QA) of the radiation doses delivered to patients in the radiotherapy 
centres around the country has been established. A recent survey showed that active 
imaging includes about 351 Computed Tomography (CT) scans, 170 Magnetic 
Resonance Imaging (MRI) machines, 4 Positron Emission Tomography (PET-CT) 
devices (located in Damascus), 7 Gamma cameras (including Single Photon 
Emission Computed Tomography (SPECT) System), and one clinical cyclotron. 
Few other facilities include 1100 general X-ray systems, 314 fluoroscopy and angi-
ography systems, 185 mammography machines, 769 panoramic and cephalometric 
X-ray equipment, 69 bone-densitometry systems, 74 interventional radiology sys-
tems for cardiology, neuroradiology, and peripheral vascular. According to the 
Syrian Radiologist Society, there are more than 400 radiologists in Syria.

According to the Atomic Energy Commission of Syria (AECS), a list of avail-
able diagnostic tracers is 131I, 99mTc, 67Ga citrate, 123I-NaI, 123I-Datscan, 
201TICI, 123I-MIBG, 18F-FDG, 18F-NaF, 11C-radiotracers and therapeutic agents 
(186RE, 64CU, 64 Cu-DOTATATE, 90Y, 89 Sr) [20]. Based on the latest data from 
MOH (AECS), there are about 8 nuclear medicine physicians, in addition to 25 
medical physicists available in the country.

17.8.2  Laboratory

Histopathology plays an essential role in oncology, both in the initial tissue diagno-
sis of the tumour and later in the detailed examination of the surgical specimen. 
Immunohistochemistry has revolutionized histopathology over the last 20–30 years 
and a number of tumours now require immunohistochemistry for their accurate 
diagnosis or sub-classification. Molecular genetic analysis has significantly changed 
the physician’s treatment decisions to more precise personalized management. 
Pathology in Syria is expanding and integrating these advanced techniques into 
daily practice for patients’ benefit. The main public diagnostic cancer lab is at the 
Al Bairouni University Hospital and Atomic Energy Commission of Syria.
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17.8.3  Cytogenetics and Molecular Genetics

Cytogenetic (karyotype, cytogenetic for both constitutional and non-constitutional 
defects) and molecular genetic techniques are available in Syria. These are provided 
by both the government and private sectors. University hospitals and Atomic Energy 
Commission of Syria are the main providers and perform tests of high standards by 
highly trained and dedicated staff. These advanced tests include a wide range of 
molecular techniques from conventional Fluorescence in Situ Hybridization (FISH) 
and Polymerase Chain Reaction (PCR, e.g. Reverse Transcription (RT-PCR) and 
quantitative (qPCR)) for diagnosis and monitoring residual disease activity for hae-
matological and non-haematological cancers. Mutation driven studies aimed at 
adopting certain targeted therapy including EGFR, KRAS, and BRAF are routinely 
done. Liquid biopsy/Next Generation Sequencing (NGS) is funded by the govern-
ment for research purposes.

17.9  Treatment

17.9.1  Medical Oncology

17.9.1.1  Advanced Treatments

All essentials cancer care outlined by the WHO cancer care in addition to advanced 
services such as mutation guided and targeted therapy (i.e. first to third generation 
of anti-Her2, anti-CD20 for Lymphoma, TKIs for CML or CLL for HCC, RCC, 
mutations guided treatment in lung, colon, etc.) are provided by the Syrian 
MOH. The oncology committee in each institution sets the indicators and guide-
lines for each disease. The Syrian National Cancer committee with the Syrian 
Association of Oncology and Scientific boards is processing a national guideline 
based on overall survival rate, progression free survival, national burden of disease, 
and financial considerations. This aims to parallel global guidelines such as those by 
the WHO, NICE, European Society for Medical Oncology, National Comprehensive 
Cancer Network.

17.9.1.2  Bone Marrow Transplantation

Syria first started bone marrow transplantation (BMT) in 2008, at Tishreen Military 
Hospital, Ministry of Defence (MOD), Damascus. This was followed by the Syrian 
Stem Cell Transplant Group (SSCTG) in 2012, Damascus. These offer both autolo-
gous and allogeneic transplant types. To date, approximately 150 cases have been 
transplanted. Among them, 85% of the cases are autologous transplant and 15% are 
allogeneic. Transplants slowed down during the crisis for many reasons [27].
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A standard of care paediatric transplant centre is currently being established at 
the Children University Hospital. This centre is fully supported by the government 
and will run a free service for all Syrian children.

17.9.2  Radiation Therapy

Radiation oncology is mostly provided by the Ministry of Higher Education 
(MOHE). All governmental radiation services within MOHE and MOH are free of 
charge. Private radiotherapy services are limited. Radiation oncology is located 
mainly in two cities, Damascus and Latakia with tremendous efforts to renovate 
Aleppo and Homs post-war. There are five modern active linear accelerators deliv-
ering standard safe External Beam Radiotherapy (EBRT) treatment that includes 
traditional 2D/3D conformal radiation therapy, Intensity Modulated Radiation 
Therapy (IMRT), Image Guided Radiotherapy (IGRT), and brachytherapy system. 
Also, there are five cobalt-60 machines that support these services. About 30 devoted 
radiation oncologists collaborate with highly qualified technicians and physicists to 
provide successful advanced radiation treatment options to the patients. Close coop-
eration between the AECS and University of Damascus exists to provide education 
and training related to nuclear science and technology including radiation protec-
tion and medical physics. The Nuclear Science and Technology Training Centre 
(NSTTC), opened in February 2010, has one of the most important strategic solu-
tions to meet the country’s needs.

Currently, it is a big task to fulfil treatment requirements in time for all patients, 
with one linear accelerator per three million, a delay in appointments is expected. A 
rapid assessment survey conducted by the WHO in 2016 showed a 30-day waiting 
period for radiotherapy treatment (Fig. 17.5). Sanctions imposed on Syria prevent 
the maintenance and repair of the damaged parts of the machines which contributes 
to these delays [11].
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The National Cancer Committee Plan in collaboration with AECS aims to pro-
vide more advanced linear accelerators from the year 2021. These particularly aim 
to target the north, middle, and east of Syria to deliver the necessary cancer treat-
ment to all patients. Nonetheless, radiation oncology is associated with significant 
costs especially with regard to the purchase and maintenance of expensive complex 
machinery required as well as the required international licensing.

17.9.3  Surgery

With the recognition of surgical oncology as a separate speciality, the training pro-
grammes in this field were first accredited by the MOH about 15 years ago. Nearly 
25 surgical oncologists have registered in Syria. Limb sparing and breast saving 
surgery are the most commonly performed surgeries up to date [30].

17.9.4  Paediatric Oncology

Paediatric cancers account for 10% of the total number of cases. The estimated 
annual new paediatric cancer cases are about 1200. Most five common cancers 
according to 2019 data are Central Nervous System (CNS), leukaemia, lymphoma, 
bone and soft tissue sarcoma, and kidney followed by eye cancers.

A few paediatric oncology centres in Syria deliver cancer care as a part of paedi-
atric general hospitals. The national referral centre is in Damascus at Children 
University Hospital which handles most cases up to age 13. All radiotherapy cases 
are referred to the Al Bairouni University Hospital.

Most facilities are available at Children University Hospital, i.e. diagnostic labs, 
Computed Tomography (CT) scans, Magnetic Resonance Imaging (MRI), pathol-
ogy lab, and flow cytometry as well as specialized adequate blood bank with full 
blood component support. Treatment guidelines are according to the International 
Society of Paediatric Oncology (SIOP), St Jude, and other global guidelines for 
paediatric cancer. A paediatric bone marrow transplant unit is going to be estab-
lished in 2021.

Other governmental paediatric centres are at Al Bairouni University Hospital 
(ABUH), Tishreen Military Hospital in Damascus, Tishreen University Hospital in 
Latakia, Aleppo National Hospital, and Al Kendi University Hospital [31].

BASMA society is a non-governmental organization (NGO) in Syria that sup-
ports children with cancer including the provision of all treatment types free of 
charge. About 200 new annual cases were added to the BASMA registry in 2019 
(Fig. 17.6).
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17.9.5  Survivorship Track

The clinical outcome of patients enrolled between 2009 and 2018 was difficult to 
measure due to a high percentage (18%) of lost follow-up cases because of war. We 
are sure that at least 50% of patients diagnosed between 2009 and 2018 survived the 
disease. Between June 2018 and May 2020, the short-term 2-year overall survival 
rate of the 363 enrolled patients exceeded 90% with a very low treatment-related 
mortality rate of 2%. Multiple research and quality improvement projects are cur-
rently ongoing in the unit, including data management and infection control pro-
grammes. The unit has very good ties with regional and international tertiary care 
paediatric oncology hospitals [31].

17.9.6  Palliative Care Track

The need for Palliative Care (PC) is increasing due to the ageing population and 
increased incidence of cancer and other NCDs. About 30% of NCDs are cancers 
with end-of-life complications and pain [21]. Despite this need, palliative care is 
underdeveloped and limited in Syria and has worsened after the crisis. The MoH 
acknowledges Palliative Care (PC) as a part of the healthcare system and defines the 
national clinical guidelines and protocols that aim to enhance patients’ quality of 
life and improve patient outcomes. MOH provides legal medical access to opioids 
when available and mostly in injection forms. Other slow-release oral morphine 
types are not available at the current time.

The WHO rapid assessment data in 2016 showed that 88% of inpatient settings 
had palliative care, while the mentioned service was available in 75% of outpatients 
and in 63% of community or home based [9]. The highest primary barriers to pallia-
tive care services were inadequate financial resources and limited human resources 
expertise (88%), while low health priority accounts for (50%) among primary bar-
riers and the lowest barriers were related to lack of referral mechanisms [11].
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17.10  Research and Education

The School of Medicine was founded in Damascus in 1901 but officially opened in 
1903 and consisted of the faculties of Medicine and Pharmacy. The University of 
Damascus is the largest and oldest university in Syria, founded in 1923 through the 
merger of the School of Medicine and the Institute of Law. In Syria, 7 out of 8 pub-
lic universities teach medicine, whereas 3 out of 23 private universities do. Medicine 
is primarily taught in Arabic [28]. During the recent decades, a significant amount 
of research has been conducted in Syria, particularly the University of Damascus. 
Annually, over hundreds of research papers have been published in Syria. However, 
a smaller number of papers are published in peer review journals. The collaboration 
between Faculty of Medicine, Oncology Division at ABUH, and the Faculty of 
Pharmacy is well established with the main focus being at the molecular level in 
cancer cell biology. Moreover, there is a profound research collaboration between 
the AECS and ABUH. The cross-region universities have a curriculum in accor-
dance with the University of Saint Joseph (USJ) in Beirut, which has been consid-
ered a good example of fruitful collaboration.

17.11  Challenges and Advantages

17.11.1  Oncology Physicians

The Syrian Association of Oncology (SAO) was established in 1997 and has been a 
part of the Syrian Medical Association since then [32]. About 150 active consultants 
are registered as oncologist, haematologist, and radiotherapist. Most of them 
received their speciality training in Syria, 60–70% of consultants have experience or 
higher degrees from abroad such as Russia, UK, France, Spain, and the USA. All 
are registered under the Syrian MOH with accreditation from the Syrian Board in 
haematology, oncology, radiation oncology as well as paediatric oncology [33].

The SAO has a good scientific relationship and collaborates extensively with 
similar societies in the Middle East and North-Africa and Gulf regions. As such, the 
SAO has played an important role in the establishment of the Arab Medical 
Association Against Cancer (AMAAC).

17.12  The Future of Cancer Care in Syria

Cancer care in Syria is progressing rapidly, hence a new era has begun in cancer man-
agement with different modalities that give better treatment options to patients. These 
include the advancement of molecular pathology techniques with the ability to detect 
targetable mutations and immunotherapies. The responsibilities are extremely high on 
medical bodies to raise and maintain different oncology domains up to standards. There 
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are major difficulties that both the government and medical professionals have experi-
enced especially with over a decade of war, destruction of healthcare facilities, harsh 
economic sanctions, people displacements, and loss of human resources.

The National Cancer Control Committee, MoH, and MoHE, in collaboration with 
allied medical bodies both governmental and non-governmental, are working on five 
objectives (outlined below). In addition, they also constantly reinforce strategic regional 
partnerships, with the aim for fruitful and effective communication with other countries 
and centres which support the country’s national plan and aid in improving the country’s 
institutions, as well as adopting clear standards and systematic policies.

• Reducing cancer incidence rates through primary prevention.
• Ensuring the implementation of effective early screening and detection pro-

grammes in order to reduce mortality rates especially for breast, cervical, colon, 
and prostate cancers. This also includes increasing population awareness and 
participation in these programmes.

• Ensuring effective diagnosis and treatment to reduce cancer morbidity and mor-
tality rates. This also involves the development of national treatment protocols in 
accordance with international standards for cancer management but specifically 
tailored to Syria’s demographics, needs, and capabilities.

• Improving the quality of life for cancer patients via rehabilitation and pallia-
tive care.

• Improving cancer research.

17.13  Conclusion

Since 1969, oncology, both in Syria and internationally, has been advancing rapidly 
as reflected in significantly improved survival rates. These improvements in Syria’s 
oncology care were largely attributable to government efforts in providing advanced 
centres equipped with the necessary resources to handle the rising incidence of can-
cer such as Al Bairouni University Hospital. Medical societies, the private sector, and 
civil societies also played an important role. Unfortunately, as with most other aspects 
of Syrian healthcare, the progress in cancer care was radically interrupted by over a 
decade of crisis involving a violent conflict and harsh economic sanctions. These 
destroyed previously developed resources and institutions, limited the import of new 
equipment and technologies, and led to the loss of human resources. Despite all of 
this, healthcare professionals continue to work tirelessly, overcoming unimaginable 
obstacles and often working under extremely difficult conditions to provide the best 
care they can for their patients. For this we would like to recognize Syrian doctors, 
particularly our fellow oncologists, and all other allied healthcare workers as the 
unsung heroes they truly are. Nonetheless, recent improvements including a signifi-
cant decrease in the violence make us hopeful of a new era in Syrian healthcare but 
especially oncology. We particularly aim to keep up, implement, and contribute to the 
immense improvements and research in cancer care globally. For this purpose, a 
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multitude of medical bodies collaborate but importantly the National Committee for 
Cancer Control is responsible for coordinating these efforts. The National Cancer 
Registry has been re-established and progressing to give a solid cancer registry data 
that is crucial to develop a national strategy with clear research objectives and com-
prehensive centres. Currently, our focus is on establishing unified guidelines, provid-
ing up-to-date national essential cancer medical list, restoring and building additional 
comprehensive cancer centres with the capacity for advanced management options 
such as radiation oncology systems, and expanding the role of palliative care.
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Chapter 18
General Oncology Care in Tunisia

Nesrine Mejri, Haifa Rachdi, Lotfi Kochbati, and Hamouda Boussen

18.1  Tunisia Demographics

With 155,360 km2 (59,985 square miles), Tunisia is the smallest country in North 
Africa with a population density of 75 people per km2 (195 people per m2) and a 
Gross Domestic Product (GDP) per capita is at $4341, in 2017 [1]. The country is 
currently divided into 24 governorates. The most important is Tunis (with more than 
one million inhabitants), followed by major cities like Sfax and Sousse [1, 2]. Unlike 
many other North African and Arab countries, Tunisia has led a modern governmen-
tal strategy promoting family planning and birth control by Habib Bourguiba, the 
first President of the country, in the early 1970s. A recent data report indicates a 
population of about 11.818.61 with a yearly change of +1.06% and a global world 
rank of 78 [1]. The fertility rate is probably the lowest within Arab countries at 2.2 
live births per woman in 2020. In conjunction with a health policy covering the 
whole country, the famous strategy of family planning revealed a 77.4-year life 
expectancy (79.3 for females and 75.4 for males) but also an age distribution of 
25.2% from 0 to 14 years, 65.8% from 15 to 64 and 8.8% aged 65 years or more. 
The population median age is 32.7 years old (2020) being 32 in males and 33.3 in 
females and gender equality is observed between both sexes [1, 2].
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18.2  Cancer Statistics in Tunisia

The latest cancer incidence estimates for 2018 are about 15,894 new cases vs 
12,189 in 2012, with a standardized incidence of 115/100,000 for the sexes, 131.7 in 
males and 102  in females [2]. The five most common cancers for both sexes in 
Tunisia are breast (2305 cases), lung (1909), colorectal (1657), bladder (1323), and 
prostate with 829 cases. We observed an epidemiologic transition, especially in 
females with a top position of breast cancer followed by colorectal cancer, while 
cervical cancer dropped to the third position, probably due to a policy of cervical 
extended pap smears tests in the primary healthcare centers in parallel with the 
policy of birth control. In 2018, cancer was responsible for 16.1% of deaths in 
Tunisia (Figs. 18.1, 18.2, and 18.3) [2].

As in the Arab world, breast cancer in Tunisia remains by far the most common 
among females [1, 3]. In a recent series of 1262 Tunisian patients treated for breast 
cancer, the 5-year overall survival was 72%, while poor-risk factors in the multivari-
ate study were negative HR (P < 0.001) and number of involved axillary lymph 
nodes were P = 0.023 [4]. A particular kind recognized locally in the country is 
Inflammatory Breast Cancer (IBC) with Tunisian and North African experience in 
its diagnosis and management [5]. A study has evaluated breast cancer burden in 
Tunisia and its impact in terms of adjusted life years (DALY) in 2017 and projec-
tions for 2030. The incidence and mortality rate among females in Tunisia was 
50.17/100,000 persons per year and 14.04/100,000 persons per year, while breast 
cancer DALY was at 25,145 (438/100,000 persons per year). Projections for 2030 
were at 40071 in 2030 with a standardized rate of 507/100,000 persons per year [6]. 
Breast cancer in young women, particularly in Tunisia, showed a retrospective study 
of 83 patients younger than 35  years, treated in Sfax observed a mean age of 
31.7 years. They have mostly T2 tumor stage, high histologic grade, and positive 
axillary node tumors [7]. Overall Survival (OS) at 5  years was 66.8% and poor 
prognostic factors were CT T3-T4 stages, and several lymph nodes were involved [7].

Lung cancer remains diagnosed at an advanced and/or metastatic stage. In a 
recent study of 118 Non-Small Cell Lung Cancer (NSCLC) patients, the median age 
was 43.8 years and 79, 7% of the patients were at an advanced or metastatic stage. 
Median overall survival was 8 ± 0.72 months [8]. A significant change has been 
observed in the histological types of lung cancer with an increase of adenocarci-
noma over squamous cell carcinoma forms in the last two decades in Tunisia, smok-
ing being responsible for 90% of all lung cancer cases in Tunisia. The evaluation of 
one study shows tobacco use prevalence was about 25% in the Tunisian population 
according to a meta-analysis [9]. Tunisia has a higher prevalence of tobacco use, 
almost 35%, the highest in Arab countries and smokers use cigarettes while tradi-
tional sniffed or mouth tobacco has become rare. The number of smokers from 10 
to 70 years is estimated at 1.7 million and tobacco is responsible for 7000 deaths per 
year in Tunisia [9]. Tunisian authorities applied regulatory measures in 2012 pro-
hibiting tobacco advertising on national/international television and radio, local/
international magazines and newspapers, billboards, and the outdoors. Nevertheless, 
there was no toll-free Quitline with a live person to discuss smoking cessation in 
Tunisia. Nicotine replacement therapy is legally available in the market and could 
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Number of new cases in 2018, both sexes, all ages

Number of new cases in 2018, males, all ages

Number of new cases in 2018, females, all ages

Summary statistic 2018

Breast
2 305 (14.5%)

Breast
2 305 (31.4%)

Colorectum
809 (11%)

Cervix uteri
285 (3.9%)

Non-Hodgkin lymphoma
274 (3.7%)

Ovary
267 (3.6%)

Lung
1 909 (12%)

Lung
1 728 (20.2%)

Bladder
1 160 (13.6%)

Colorectum
848 (9.9%)

Prostate
819 (9.6%)

Stomach
375 (4.4%)

Other cancers
3 616(42.3%)

Other cancers
3 408(46.4%)

Colorectum
1 657(10.4%)

Bladder
1 323(8.3%)

Prostate
819(5.2%)

Total: 15 894

Total: 8 546

Total: 7 348

Other cancers
7 881(40.6%)

Fig. 18.1 Globocan 2018 cancer cases, whole population and by sex https://gco.iarc.fr/today/data/
factsheets/populations/788- tunisia- fact- sheets.pdf [2]
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be purchased in a pharmacy with a prescription, but it is not cost covered and is not 
on Tunisia’s essential drug list. Certainly, informational, and educational campaigns 
relating to tobacco control should be intensified.

Data from the North Tunisia cancer registry showed 6909 colorectal cancers dur-
ing the period 1994–2009 with an Age-Standardized Incidence Rate (ASR) raising 
from 6.4/100,000  in 1994 to 12.4/100,000  in 2009 and a trend in CRC with an 
Annual Percentage Change (APC) of +3,9%. Projections for 2024 are predicting an 
ASR of 39.3/100,000 [10]. CRC is rapidly growing but a lot of cases remain diag-
nosed at advanced stages and even stage II is discussed for an adjuvant medical 
therapy according to their anatomo-clinical features [11].

Incidence, Mortality and Prevalence by cancer site

New cases Deaths 5-year prevalence (all ages)
Cancer Number Rank (%) Cum.risk Cum.riskNumber Number Prop.Rank (%)
Breast 3 092 986

822
541
542
379
364
599
442
517
413
383

259
185
218
173

186

116
155
118

66

68

97
44
32
16
19
19

8

6
2

11 855

14

14
15

70

2 634
9 749 0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

2 941
3 777
4.044
2 337
2 044
2 029

1 673

1 235

1 293
1 131

665

416

658

897
963
848
940
726
885
656
443
192
110
237
228
154

112
104
122

74
17
33
18

45 541

73

2 929
1 406
1 186

988

1 15.9 4.28
2.18
1.08
1.68
0.80
0.62
0.56
0.47
0.43
0.38
0.36
0.37
0.28
0.35
0.53
0.24
0.25
0.50
0.41
0.18
0.18
0.14
0.13
0.08
0.07
0.05
0.05
0.04
0.04
0.03
0.04
0.03
0.01
0.03
0.02

13.54

15.1
7.2
6.1
5.1
4.0
3.8
3.3
3.2
2.7
2.5
2.4
2.1
2.1
1.8
1.8
1.7
1.6
1.5
1.4
1.3

0.96
0.79
0.52
0.46
0.42
0.29
0.23
0.21
0.19
0.18
0.15
0.08
0.07
0.03

2 1
3
6
5

4
8
7
9

10
22
13
16
14
17
24
15
23
20
18
19
21
25
26
29
27
28
32
33
31
30
34
35 0.02

0.05
0.13
0.12

0.12
0.16
0.16
0.13
0.27
0.37
0.82
1.00
1.3

0.98
0.57
1.6

0.56
1.5
1.8
1.6

0.07

11
12

2 8.3 1.28
1.95
0.51
0.13
0.41
0.26
0.26
0.43
0.29
0.37
0.31
0.30
0.02
0.21
0.30
0.17
0.12
0.10
0.28
0.05
0.08
0.11
0.09
0.08
0.03
0.02

0.02
0.01

0.01
0.01

0.01
0.01
0.01
0.01
7.90

0.00

6.9
4.6
4.6
3.2
3.1
5.1
3.7
4.4
3.5
3.2

0.59
2.2

22.2
3
4
5
6
7
8
9

787
738
634
617
524
480
466
416
413
342
342
325
306
284
271
246
187
153
102

90
81
57
44
41
36
35
30
16
13

19 446
6 35

34
33
32
31
30
29
28
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13
12
11
10

Lung
Bladder

Prostate
Colon

Rectum
Non-Hodgkin lymphoma

Liver
Leukaemia

Pancreas
Brain central nervous system

Stomach
Thyroid
Larynx

Cervix uteri
Nasopharynx

Kidney
Corpus uteri

Ovary
Hodgkin lymphoma

Lip, oral cavity
Multiple myeloma

Gallbladder
Oesophagus

Anus
Melanoma of skin

Kaposi sarcoma
Hypopharynx

Vulva
Salivary glands

Testis
Oropharynx

Mesothelioma
Vagina

Penis
All cancer sites

Fig. 18.2 Cancer incidence, mortality and prevalence in Tunisia in 2020 https://gco.iarc.fr/today/
data/factsheets/populations/788- tunisia- fact- sheets.pdf [2]

Both SexesFemalesMales
Population

Number of new cancer cases
Age-standardized incidence rate (World)

Age-standardized mortality rate (World)

Risk of developing cancer before the age of 75 years (%)

Risk of dying from cancer before the age of 75 years (%)
5-year prevalent cases

Top 5 most frequent cancers excluding non-melanoma skin cancer
(ranked by cases)

Number of cancer deaths

5 760 714

8 546 7 348 15 894
131.7 102.0 115.4
13.8 10.2 11.9

6 075 4 017 10 092

16 906 18 053 34 959

Lung Breast Breast
LungBladder

Colorectum
Colorectum

Colorectum
Bladder
Prostate

Cervix uteri
Non-Hodgkin

Iymphoma
Ovary

Prostate
Stomach

92.2 53.2 71.3

9.4 5.5 7.4

5 898 461 11 659 175

Fig. 18.3 Epidemiologic data of cancer in Tunisia https://gco.iarc.fr/today/data/factsheets/
populations/788- tunisia- fact- sheets.pdf [2]
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18.3  Cancer Risk Factors

The prevalence of Tunisia’s smoking rate in 2016 was 32.70%, a 0.1% increase 
from 2015 and the rates increased slowly since 2012 [11]. Within a population of 
3643 cases of Non-Communicable Diseases, active smoking was found in 1076 
cases, accounting for 29.5% of cases [12]. Among the NCD groups, CVD was the 
most common (65%). Tobacco was significantly associated with CVD (P < 0.001), 
CRD (P = 0.002), bronchopulmonary CS (P < 0.001), hematological malignancy 
(P = 0.023), and DM (P < 0.001) in uni and multivariate analyses [12]. Most Arab 
countries, so as Tunisia, have the common habit of Shisha consumption and, accord-
ing to a study from Saudi Royal University, based on atomic absorption methods, 
out of 14.685 mg (heavy) metals present in 1 g of the Jurak paste, only 3.075 μg was 
transferred to the smoker [13].

Cervical cancer is ranked 15th among females in the country, with a slight 
decrease probably related to the extensive campaigns of pap smears launched in the 
primary care structures in the 1970s [14]. Within a screened population of 391 
patients from the grand Tunis, overall HPV prevalence was 13.2% and the most 
prevalent HPV genotypes were HPV6 (40%), HPV40 (14%), HPV16 (12%), 
HPV52 (9%), HPV31 and HPV59 (7%), and HPV68 (4%), their mean age being 
40.7 years. Associated risk factors of HPV infection were smoking (OR: 2.8), low 
income (OR: 9.6), bad socioeconomic level (OR:2.5), and single woman [15].

18.4  Cancer Screening Programs

In Tunisia, an extensive effort at cervical cancer screening with pap smears based on 
primary health structures, since the 1970s, led to a down staging of the diagnosed 
cases [15]. Despite this elementary care effort, there is no primary prevention pro-
gram like systematic HPV vaccine [16]. There is no structured mammography 
screening for breast cancer, excluding pilot studies performed in Ariana state in 
Tunis by the Family Planification Office and another in Sfax [17, 18].

A cancer plan is now running with four axes: training for professionals, clinical 
and basic research besides the improvement of the quality of care. Biological stud-
ies are also concerned with the predisposing factors for breast cancer and nasopha-
ryngeal carcinoma [19, 20].

18.5  Cancer Prevention Programs

Hepatitis B vaccination started in Tunisia in 1995, leading to a slight risk reduction 
of hepatocellular carcinoma [21]. Multiple units of smoking cessation have been 
available at university hospitals and pulmonology departments for 20 years [22]. A 
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strict regulation concerning smoking is available in Tunisia, but unfortunately not 
applied, especially concerning prohibition of smoking in public spaces, and very 
high taxation concerning tobacco in Tunisia and, currently, Tunisia exerts taxes at a 
level of 70% on the retail prices of cigarettes [23, 24].

18.6  Cancer Diagnosis

Data from 2014 showed levels for one million inhabitants of MRI at 2, CT scans 
8,91, gamma cameras 1.18, Pet-scan, 0, mammography facilities 22. 58, radiother-
apy machines 1.64, and Linear Accelerator (LINAC) at 0.64 [25]. However, during 
the last 2 years, five PET-scans have been available and six LINAC available for 
stereotactic radiotherapy. Every big Tunisian city has a department of nuclear medi-
cine inside university hospitals (Tunis, Sousse, Sfax, Monastir, Gabes) as well as 
private centers of nuclear medicine. Translational research is available due to the 
close collaboration between the researchers from the faculties of sciences and clini-
cians and the faculties of medicine of Tunis, Sousse, Sfax, and Monastir. Molecular 
testing is available for leukemia by cytogenetics, BRCA1 and BRCA2, HER2, 
ALK, EGFR, and ROS1 in both universities and faculties of sciences, as well as 
private laboratories.

18.7  Treatment

18.7.1  Medical Oncology

Public academic oncology structures are represented by a comprehensive cancer 
center (Institut Salah Azaiez), oncology and radiotherapy units in university hospi-
tals in Tunis, Sousse, Sfax, Monastir, Jendouba, and medical oncology units in gen-
eral hospitals in Gafsa, Gabes, Beja, Bizerte, and Sidi Bouzid [1, 3]. Salah Azaiez 
Institute has the highest recruitment rate with more than 10,000 new patients per 
year and a structured Multidisciplinary Tumor Boards (MDT) that has disseminated 
to all the satellite oncology structures created since the year 2000 in Tunis state and 
other regions. The Medical Oncology Department at Abderrahman Mami hospital 
in Ariana (SOMA), is inside an oncology center located in a pulmonology hospital. 
It started initially with only a medical oncology department in 2010, then a radiation 
oncology department with one Linear Accelerator in 2017. The center recruits about 
2000 patients per year, mainly for breast, lung, and colorectal cancers. This oncol-
ogy hub administers 18,000 ambulatory treatments, a specific Friday devoted to 
Trastuzumab and other anti-HER2 treatments, other targeted therapies like Beva or 
Ceuximab, Immunotherapy, 100,000 emergencies, and 15,000 outpatients on 
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average per year. This oncology center coordinated for 3 years, an extended pro-
gram of translational research combines researchers from the faculty of science of 
Tunis, Institut Pasteur, and clinicians from university hospitals Charles Nicolle, 
Abderrahman Mami, Military hospital, and Salah Azaiez, within a program of 
breast and ovarian family cancers. Medical oncology center in Ariana, Tunisia (the 
SOMA center) also conducts various social and artistic activities with a program of 
musicotherapy with and for the patients, with scheduled activities during Pink 
October. Paramedical and medical staff are around 40 and 20. They are trained with 
programmed sessions inside the department and at the national level as well as 
international level, in North Africa and Europe.

18.7.2  Radiation Therapy

There is a need for radiotherapy infrastructure expansion since there are only 21 
radiotherapy units in the country (15 Linear Accelerators LINAC, and six Cobalt 60 
machines in 5 public hospitals and 7 private clinics) covering less than 46% of the 
total need [25, 26]. More than 8000 patients undergo radiation therapy on an annual 
basis with a focus on hypofractionated regimens for breast and rectum cancers to 
reduce waiting lists. This gap is painfully expressed in very long waiting lists in 
public hospitals while it remains expensive in the private sector. Therefore, limiting 
access to the treatment. New RT techniques such as IMRT and Steretacticc radio-
therapy (SRT/SBRT) are developed in university hospitals and in private clinics. 
There is a strategy to stop using Cobalt Units by 2023 which will be replaced with 
linear accelerators. University departments of radiotherapy are involved in research 
programms with IAEA and participate in training programms for african countries.

18.7.3  Surgery

Surgical oncology is available at Salah Azaiez Institute, with the highest concentra-
tion of surgical oncologists (around 30), having a high experience with breast and 
gynecologic oncology.

18.7.4  Pediatric Oncology

The facility of pediatric oncology has been available since 1988 at the Salah Azaiez 
Institute, then in 1995 at Tunis children’s hospital and Sousse and Sfax university 
hospitals [27]. Most of the oncology teams apply the protocols of the International 
Society of Pediatric Oncology (SIOP).
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18.7.5  Survivorship Track

The available associations that have “on the field” activities of education and patient 
training for socio-economic sustainability, like housing during treatment. The 
ATAMCS, devoted to breast cancer and AMC to all cancers, organizes charity and 
annual events with patients and treating teams (https://jamaity.org/association/
association- tunisienne- dassistance- aux- malades- du- cancer- du- sein/ and https://
www.facebook.com/AMCTun). There is no specific action concerning cancer 
survivors.

18.7.6  Palliative Care Track

The palliative cancer treatment initiatives were started in 1988 with the creation of 
the Tunisian Association for study of pain, which trained in collaboration with 
Gustave Roussy Institute, medical oncologists for cancer pain diagnosis and man-
agement. Since then, 4 units of ambulatory palliative care have been created at Salah 
Azaiez institute and Sousse and Sfax university hospitals [28].

18.8  Research and Education

In Tunisia, basic research is mostly performed at the faculties of sciences or the 
biotechnology centers located in the big cities, Tunis, Sousse, Sfax, and Monastir 
[29, 30]. An effort is needed to increase the collaboration with clinicians in the can-
cer treatment centers and units as well as recruitment of researchers inside the clini-
cal areas. Cancer education has started for students at the faculties of medicine with 
hematology-oncology devoted modules and for residents and confirmed physicians, 
devoted certificates, and masters in thoracic, gastrointestinal, breast, and dermatol-
ogy oncology.

18.8.1  Breast Cancer Features and Therapeutic Results 
in Arab Countries

Breast cancer remains late detected due to the absence of mammography screening 
programs in Arab countries. Anatomo-clinical features are characterized by a 
younger age at diagnosis (around 50 years, compared to the Western countries, 10% 
of patients younger than 35 years, 10–13% of initial metastases, and around 17–20% 
of triple-negative cases and 5% of inflammatory breast cancer (Table 18.1). Five- 
year overall survival is varying from 70 to 80%.
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18.9  Cost-Effective Cancer Care

In Tunisia, since 1998, legislation has guaranteed free healthcare for the low- 
income/unemployed population. Hence, cancer patients with low-income are pro-
vided with free healthcare coverage (indigent). Such patients receive treatment in 
the public sector exclusively. On the other hand, the National Health Insurance Fund 
(Caisse Nationale d’Assurance Maladie, CNAM) offers insurance for workers and 
taxpayers treated in the private and public sectors. In Tunisia, there is a universal 
public healthcare system. Ninety-five percent of the population has governmental 
coverage to free healthcare access and 80% of the population is treated in the public 
sector [31]. The private healthcare system in Tunisia has significantly expanded in 
terms of infrastructure as well as human resources. This sector offers, for example, 
high-quality cosmetic surgery, spas, and thalassotherapy to attract foreigners, but 
unfortunately, few patients remain fully covered and mostly must pay their expenses. 
Every big city has private clinics devoted to cancer treatment, two clinics in Tunis, 
one in Sousse and two in Sfax. Most of the oncologists have been trained at the 
Salah Azaiez Institute with the spirit of a multidisciplinary approach and an organ 
devoted committee for diagnosis and treatment. Globally, patients having social 
insurance have access to public and private cancer centers, while indigents are cov-
ered by the Ministry of Health and Social Affairs. The available patient’s associa-
tion for cancer in general and breast cancer, provide hospitalizations if needed and 
help to access therapeutic innovations within donations of administrative sustain.

Table 18.1 Anatomo-clinical characteristics and therapeutic results of breast cancer in Arab 
countries

Author/C/
Ref. Period Number MA

less 
35 years HR+

Her 
2+ TN MTS

Overall 
survey

Belaid/
TN/[4]

2007–12 1262 50 7% 57% 23% 19% 12% 5 year 80%

Manai/TN/
[40]

2008–13 210(5%) IBC 42 15% 41% 32% 25% 12% 5 year 55%

Kallel/TN/
[7]

2002–8 83/781(10.6%) 31.7 All 55% 29% NA 12% 5 year 75%

Bendardaf/
UAE/[41]

2016–18 98 51 13% 61% 25% 13% NA NA

Slaoui/
Mo/[42]

2005–10 219(4%) IBC 47 16% 45% 28% 21% 30% 3 year 70%

Smaili/
Alg/[43]

2016 1437 48 17% NA NA NA 12% NA

Chaher/
Alg/[44]

2005–9 117 IBC 48 NA 71% 20% 17% NA 25.1 months

Zeineldin/
Eg/[45]

1999–07 5459 49 10% 66% 7% NA 13% 5 year 81.2%

Darwish/
Eg/[46]

2008–10 458(9.2%) 32 All 62% 30% NA 10% 3 year DFS 
70%
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18.10  Challenges and Advantages

Cytotoxic drugs and targeted therapies are provided to patients covered by social 
insurance in 55% of cases, while indigent patients (35%) with needs are covered by 
the Ministry of Health [31]. Usual cytotoxic drugs are covered by the social insur-
ance and for indigents, while targeted therapies like trastuzumab, rituximab, beva-
cizumab, cetuximab, sunitinib, imatinib, crizotinib, and erlotinib are available only 
for social insured, with difficulty for indigents, excluding an access program. The 
entry to therapeutic innovations remains limited due to the high cost of drugs, espe-
cially in the absence of approval by ministerial authorities for immunotherapy. Drug 
prescriptions outlasted slowed by a heavy administrative circuit, installed to reduce, 
and control the costs of cancer therapies like trastuzumab, bevacizumab erlotinib, 
erlotinib, and imatinib. The SOMA Oncology Centre adopted a legal approach 
based on compassionate grounds. This mixed view offers the opportunity to facili-
tate access to these drugs mainly to Crizotinib, Palbocilib, Ribociclib, and subse-
quent lines in ALK and EGFR+ lung cancers. Molecular tests are available in public 
and private structures for ALK, EGFR, ROS1, PD1, BRAF, and RAS and are per-
formed at diagnosis according to the local and international existing guidelines [32].

An effort is being made by the National Agency for accreditation and guidelines 
(INEAS) to publish guidelines for diagnosis and management of cancer, applicable 
in both public and private clinics [33, 34]. These efforts were made in collaboration 
with the Tunisian Society of Medical Oncology (STOM), Radiation Oncology 
(STOR), and Surgical Oncology (STCO) [33]. There are now almost 100 medical 
oncologists, 50 radiation oncologists, and 45 surgical oncologists in the public and 
private sectors.

Tunisian oncologists have robust experience in clinical trials, regulated by a 
detailed and adapted procedure for more than 20 years [35–37]. They have also 
recognized expertise in specific North African cancers, like Inflammatory Breast 
Cancer (IBC) and nasopharyngeal cancer [5, 37]. Cancer diagnosis and manage-
ment requires to be adapted and devoted structures, platforms of histopathology, 
molecular biology as well as artificial intelligence tools. Tunisian centers remain 
under-equipped, notably at the molecular biology level. The SOMA oncology cen-
ter had the opportunity to host a multisite and multidisciplinary study group on 
breast and family cancer. The group performed huge work on clinical but also trans-
lational research with Next Generation Sequencing (NGS), by familiarizing clinical 
oncologists with basic sciences and translational research [20, 29].

Patients with cancer are at higher risk of being infected with COVID-19 and of 
developing a more severe form. In China, 1.7% of COVID-19 patients with severe 
symptoms were found to be cancer patients [38]. The SOMA Oncology Centre is in 
a university hospital with the most important recruitment of COVID-19 patients, 
hospitalized in the pulmonology units and the intensive care department. This ori-
entation made the oncologists involved in COVID-19 patient care at the emergency 
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department and the pulmonology units. The oncologists from this unit acquired 
experience in COVID-19 cases’ detection and management. The oncologists from 
SOMA cancer center observed more than 20 COVID-19 plus cancer cases, mostly 
breast cancer, lung, and gynecologic cancers, with two deaths in lung cancer 
patients. COVID-19 diagnosis was facilitated by easy access to radiologic (chest 
X-ray and CT-scan) and biologic access with a very close availability of hospitaliza-
tion beds at Mami Hospital. Strict measures were implemented such as stringent 
instructions to medical staff and patients about personal hygiene and usage of 
Personal Protective Equipment (PPE) amongst the clinical staff. All staff and 
patients have their temperature checked and answer COVID-19 related clinical 
questions before entering for consultation or treatment administration [39].

18.11  The Future of Cancer Care in Tunisia

The future of cancer care in Tunisia will need important efforts to increase the num-
ber of platforms of molecular biology and translational research toward a more 
innovative and personalized therapeutic approach. The multidisciplinary spirit and 
approach, following strict national and international guidelines, may warrant better 
therapeutic results (Fig. 18.4). A structured effort in continuous medical education, 
at the national, regional, and Arab levels may improve oncologists in terms of Good 
Clinical Practice (GCP). At the social level, an effort is mandatory to sustain patients 
and their families, due to the induced “financial toxicity” [47].

Fig. 18.4 Development of oncology in Tunisia
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18.12  Conclusion

In comparison with other Arab countries, Tunisia is living in a difficult socio- economic 
and political situation, which combined with the COVID-19 pandemic, increased health 
expenses, especially for cancer patients. Oncologists are encountering some difficulties 
in offering their patients modern diagnoses, therapeutic methods, and access to treat-
ment innovations. A regional and international collaboration, especially at the Arab 
level, could help to perform multicentric epidemiologic and therapeutic studies.
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19.1  Demographics

Located in the Southeast of the Arabian Peninsula, The United Arab Emirates 
(UAE) is a member of the Gulf Cooperation Council (GCC) in the Arab world. 
Established in 1971, the UAE is a comparably young country yet with abundant 
development potential. The UAE has a well-established distinct presence at the 
regional and international stages. Seven Emirates constitute the UAE including, 
Dubai, Sharjah, Ajman, Fujairah, Ras-Al-Khaimah, Umm Al-Quwain, and the capi-
tal: Abu Dhabi. Over the past two decades, the UAE’s population has surged at 
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almost triple the rate (www.worldpopulationreview.com). The estimate of the cur-
rent population is around 10 million. Most of the country’s population consists of 
expatriates. Most of them are South Asians that make up 58% of expatriates in 
the UAE.

The UAE has the third and fifth largest conventional oil and natural gas reserves, 
respectively, in the world. In 2015, the Gross Domestic Product (GDP) per capita 
was ranked at 95th percentile, globally. This makes the UAE a famous destination 
for employment opportunities and hence, the country has a relatively young popula-
tion and a median age of 30.3  years. Moreover, male/female ratio remains high 
reaching 2.2 and 2.75 for the 15–65 age groups [1].

19.2  Cancer Statistics in the UAE

In 2002, the first official cancer incidence report was published [2] and the regional 
GCC cancer registry incorporated this report [3]. The central cancer registry was 
launched by the Department of Health, Abu Dhabi in 2012. One Thousand seven 
hundred twenty-nine new cancer cases were reported in the first published compre-
hensive cancer incidence report in Abu Dhabi; of which, UAE citizens accounted 
for 28% and expatriates accounted for the remainder. Breast cancer in females and 
hematological malignancies in males were the most common cancers among them 
[4]. Although the Emirate of Dubai has various hospital-based tumor registries, the 
results of the combined tumor registry are yet to be released. A common tumor 
registry, established in 2014 by the government, has been shared by all private and 
public hospitals of the Northern Emirates. It is mandatory for these Emirates to 
register all cancer diagnosis in this registry [5]. An updated incidence report from 
the Department of Health in the Emirates of Abu Dhabi from 2016 is summarized 
in Table 19.1 [6].

Table 19.1 Cancer incidence in the Emirate of Abu Dhabi (2016) [6]

Total National Expatriates

Breast 300 73 227
Thyroid gland 212 76 136
Colorectum 159 48 111
Leukemia 108 23 85
Prostate gland 86 28 58
Non-Hodgkin’s lymphoma 80 19 61
Bronchus and lung 79 20 59
Uterus 59 16 43
Kidney and renal pelvis 57 15 42
Skin 50 6 44
Stomach 50 17 33
Liver 47 14 33
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Table 19.1 (continued)

Total National Expatriates

Cervix uteri 45 14 31
Brain and other CNS 41 12 29
Bladder 39 11 28
Pancreas 39 11 28
Hodgkin’s lymphoma 34 16 18
Connective and soft tissue 27 5 22
Multiple myeloma 26 9 17
Unknown and ill-defined sites 24 11 13
Mouth 23 6 17
Ovary 23 6 17
Testis 23 1 22
Pharynx 22 4 18
Gall bladder and other unspecified parts of biliary tract 18 3 15
Larynx 17 4 13
Tongue 17 3 14
Bone and cartilage 12 1 11
Esophagus 10 2 8
Small intestine 7 3 4
Melanoma of skin 6 1 5
Retroperitoneum and peritoneum 6 1 5
Salivary gland 6 6
Parotid gland 5 5
Eye 4 1 3
Heart, mediastinum, and pleura (including mesothelioma) 3 3
Other and ill-defined digestive organs 3 2 1
Myelodysplastic syndrome 2 1 1
Other endocrine glands 2 1 1
Placenta 2 1 1
Vagina 2 1 1
Kaposi sarcoma 1 1
Lip 1 1
Nasal cavity, middle ear, accessory sinus 1 1
Tonsil 1 1
Ureter 1 1

Source: Department of Health, Abu Dhabi, UAE

The UAE cabinet has established a comprehensive population-based registry, the 
UAE National Cancer Registry (UAE-NCR). This registry is used for collecting, 
storing, summarizing, and analysis of information on patients who are diagnosed 
and/or treated for cancer within the UAE. Data is consolidated from all relevant 
entities including Department of Health Registry Abu Dhabi, Dubai Health 
Authority Cancer Registry, Northern Emirates Registries, all public and private 
based hospitals record on malignancies that were certified by medical professionals, 
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pathology laboratories’ reports, and mortality data. This data is utilized for guiding 
cancer care services plans, oncology research programs, future developments, and 
advancing screening programs. Annually, a report is published on the data collected 
on malignant neoplasms by this registry according to international standards.

The UAE-NCR’s recent data (for the year January 1–December 31, 2017) [7] 
indicates a total of 4299 newly diagnosed cancer cases in the country. Malignant 
cancer accounted for 4123 (95.91%), while in situ cancer accounted for 176 (4.09%) 
cases. Out of the total newly diagnosed cancer cases (4299), just over a quarter 1160 
(26.9%) were diagnosed among UAE citizens, while 3149 cases were diagnosed in 
non-UAE citizens. More females 2370 (55.1%) were affected than males 1929 
(44.9%) and the overall crude incidence rate of cancer was 46.2/100,000 for both 
genders. According to the cancer mortality data, there were a total of 955 deaths 
from cancer (517 in males and 438 in females), which accounted for 10.82% of all 
deaths regardless of nationality, type of cancer, or gender.

Table 19.2 has illustrated the summary of demographics and most common can-
cer types among the UAE population from 2017 data [7]. By 2040, the number of 
new cancer cases is anticipated to increase in the UAE. This highlights the impor-
tant role of government-established national cancer registries to meet the demand 
for this projected increase in cancer cases [9].

Table 19.2 Cancer Prevalence in the UAE (2017) stratified by site, gender, and citizenship 
status [8]

Primary site ICD-10
Non-UAE citizens UAE citizens Grand 

totalFemale Male Total Female Male Total

(C00-C96) All invasive cancers 
(malignant cases)

1570 1448 3018 680 425 1105 4123

C00-C14 Lip, oral cavity, and pharynx 24 96 120 15 16 31 151
C16 Esophagus 4 14 18 6 6 12 30
C16 Stomach 17 51 68 19 8 27 95
C17 Small intestine 6 12 18 3 1 4 22
C18-C21 Colorectal 108 197 305 58 59 117 422
C22 Liver and intrahepatic bile ducts 17 27 44 8 20 28 72
C23-C24 Gallbladder, other, and 
unspecified part of biliary tract

7 17 24 4 3 7 31

C25 Pancreas 15 30 45 11 13 24 69
C30, C31 Nasal cavity, middle ear, 
accessory sinuses

2 6 8 2 0 2 10

C32 Larynx 2 11 13 0 7 7 20
C34 Bronchus and lung 30 70 100 7 33 40 140
C40-C41 Bone and articular cartilage 7 12 19 5 2 7 26
C43 Skin melanoma 9 15 24 0 2 2 26
C44 Skin 55 119 174 19 15 34 208
C45 Mesothelioma 0 2 2 0 1 1 3
C45 Kaposi sarcoma 0 2 2 0 2 2 4
C48 Retroperitoneum and peritoneum 5 8 13 2 4 6 19
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Table 19.2 (continued)

Primary site ICD-10
Non-UAE citizens UAE citizens Grand 

totalFemale Male Total Female Male Total

C49 Connective and soft tissue 17 29 46 4 8 12 58
C50 Breast 609 8 617 216 1 217 834
C53 Cervix uteri 66 0 66 16 0 16 82
C54-C55 Uterus 63 0 63 48 0 48 111
C56 Ovary 55 0 55 15 0 15 70
C61 Prostate 0 109 109 0 46 46 155
C62 Testis 0 35 35 0 8 8 43
C64-C65 Kidney and renal pelvis 21 40 61 8 15 23 84
C66, C68 Ureter and other urinary 
organs

0 6 6 0 1 1 7

C67 Urinary bladder 10 68 78 11 23 34 112
C63 Eye 0 2 2 2 0 2 4
C70-C72 Brain and CNS 23 44 67 5 4 9 76
C73 Thyroid 203 86 289 99 24 123 412
C74-C75 Other endocrine glands 3 5 8 1 1 2 10
C80 Unknown primary site 25 23 48 6 8 14 62
C81 Hodgkin’s lymphoma 23 29 52 9 14 23 75
C82-C85, C96 Non-Hodgkin 
lymphoma

42 84 126 23 23 46 172

C88, C90 Multiple myeloma 10 25 35 4 11 15 50
C91-C95 Leukemia 71 152 223 47 44 91 314
Other malignancy 21 14 35 7 2 9 44
(D00-D09) Non-invasive cancers (in 
situ cases)

91 40 131 29 16 45 176

D00 Carcinoma in situ of oral cavity, 
esophagus, and stomach

0 1 1 0 0 0 1

D01 Carcinoma in situ of other and 
unspecified digestive organs

1 3 4 2 0 2 6

D02 Carcinoma in situ of middle ear 
and respiratory system

0 2 2 0 1 1 3

D03 Melanoma in situ 8 10 18 1 2 3 21
D04 Carcinoma in situ of skin 4 2 6 1 0 1 7
D05 Carcinoma in situ of breast 43 1 44 14 0 14 58
D06 Carcinoma in situ of cervix uteri 29 0 29 9 0 9 38
D07 Carcinoma in situ of other and 
unspecified genital organs

1 0 1 0 0 0 1

D09 Carcinoma in situ of other and 
unspecified sites

5 21 26 2 13 15 41

Grand total 1661 1488 3149 709 441 1150 4299

Source: Ministry of Health and Prevention, Statistics and Research Center, National Disease 
Registry—UAE National Cancer Registry Report 2017
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19.3  Healthcare System in UAE

The UAE’s healthcare system has been ranked 27th worldwide by the World Health 
Organization (WHO) due to its rapid growth and development [10]. Sincere efforts 
made by the government to provide full coverage for its citizens, along with man-
dating health insurance for expatriates along with their families. Moreover, direct 
payment to health care facilities by patients can be made to any service they receive. 
Finally, several charities are active in aiding UAE residents for expensive oncology 
treatments if diagnosed with cancer.

Within the UAE, there are several health governing organizations closely work-
ing together in harmony to ensure a smooth and well-being of the residents. The 
Ministry of Health and Prevention (MOHAP) is the prime federal regulatory health 
authority for the whole UAE healthcare system working closely with the Department 
of Health in Abu Dhabi, the Dubai Health Authority, and the Sharjah Health 
Authority.

Despite the relatively young average age within the UAE residents, cancer is the 
third leading cause of death in the UAE after accidents/injuries and cardiovascular 
disease. Data reported from the UAE capital, Emirates of Abu Dhabi shows that 
16% of mortality is cancer related in the Emirates [11]. A national agenda by the 
UAE federal government has initiated plans to reduce the tally of cancer-related 
deaths [12].

19.4  UAE Oncology Care

The first published document of oncology care from the UAE dates back to 1981 
addressing five cases of hepatocellular carcinoma [13]. The first and largest cancer 
care facility was established in one of Abu Dhabi’s main cities, Al-Ain. Established 
in 1979, the first hospital to deliver comprehensive cancer care services in the UAE 
was Tawam Hospital. By 1983, Tawam Hospital was designated as UAE’s cancer 
referral hospital [14]. In order to allow cancer patients to reach closer-to-home 
health care facilities, several general oncology care services began across the coun-
try. Until 2007, the entire oncology treatment cost was covered by the UAE govern-
ment for all UAE citizens and residents living in the country. The UAE government 
continues to cover the cost of cancer treatment for all UAE citizens. While non- 
citizens, as previously mentioned, are covered by insurance plans. Sometimes, 
expatriates are forced to leave for their home countries to continue medical treat-
ment due to insurance plans that are subject to expiration dates. This scenario has 
led to a recent collaborative publication from the prestigious Emirates Oncology 
Society (EOS), providing alternative solutions for adjustments in cancer insurance 
packages across the country [15].

Due to the involvement of high capital expenditure, oncology care in the private 
healthcare sector is uncommon. A very successful model has been shown in the 
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UAE by integrating the public and private sectors for oncology services. Many hos-
pitals and healthcare entities are now adapting to this model. Moreover, basic and 
comprehensive cancer care services are now available in private hospitals. 
Figure 19.1 shows the timeline summarizing the stages of oncology development in 
the UAE.

19.5  Cancer Risk Factors

There are several identified modifiable risk factors for cancers. For example, obesity 
is well known to be related to several types of cancer such as colorectal, esophageal, 
breast, etc. [16]. The UAE has a comparable obesity rate with the USA [3]. 
Moreover, the UAE has a high childhood obesity rate, which usually transcribes 
into an estimated high obesity rate [17].

Another risk factor for cancers is smoking [18]. The gender-wise distribution of 
UAE smokers is estimated to be 0.8% females and 24.3% males [18]. A variety of 
ways have been offered in different parts of the world for inhaling smoke, yet ciga-
rette smoking (77.4%) remains the prevalent form of smoking in the UAE, follow-
ing that midwakh, shisha, and cigars [18, 19]. Seven percent and 3 percent of males 
and females are reported to smoke Shisha/Hubble Bubble or Hookah. Having a 
significant carcinogenic effect, one Shisha consumption has been estimated to be 
comparable to 100 cigarettes consumption [20]. A midwakh has an Arabian origin, 
it is a small pipe in which aromatic leaf and bark herbs are mixed with dokha and 
smoked [21]. The traditional western tobacco pipe has a larger bowl than midwakh 
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pipe, which is usually smaller. A bowl is dipped into dokha flakes container for 
loading purpose [22]. Iran and the UAE are the primary producers of Midwakh. 
Dokha has the same effects as other forms of smoking, i.e., acute effects on blood 
pressure and respiratory rates. However, given the use of tobacco mixture, it is sus-
pected to contain a significantly high content of carcinogen [18].

19.6  Cancer Screening Programs

The UAE leadership has led the efforts in establishing solid cancer screening pro-
grams. In 2009, a screening program was started which advised all UAE national 
women aged 40  years and above to undergo annual mammography screening. 
Subsequently, in July 2010, a nationwide colorectal cancer screening program was 
launched, by 2014, three screening programs were established for breast, colorectal, 
and cervical cancers [23]. Finally, and after the release of lung cancer data in 2017, 
lung cancer screening with low dose CT scans was implemented [8]. Moreover, 
various initiatives for cancer screening and awareness have been made, such as the 
“Pink Caravan” event. This awareness campaign used to raise breast cancer aware-
ness and encourage screening, now occurs on an annual basis, and reaches more 
than 45,000 women annually across the UAE [24].

19.7  Cancer Prevention Programs

As previously mentioned, cancer incidence has been related to several risk factors 
that can be modified on a nationwide scale. The UAE has increased awareness of 
obesity linked to malignancies, also fighting childhood and adult obesity [25]. The 
government has taken an initiative related to this and in December 2019, increased 
the tax on sweetened beverages [26]. Other preventive measures are also in effect, 
such as the offering of counseling services and programs and implementation of 
healthy lifestyles in the UAE.

Smoking cessation programs have also been established on a nationwide scale. 
In the UAE, the prohibition of smoking in indoor public spaces and an increased tax 
on all tobacco products have been implemented [27]. As early as 2014, the govern-
ment has banned all advertisements for tobacco products, all cigarette packages 
have mandated warning labels, and lastly, the restriction to selling any tobacco 
products to an individual who is less than 18 years of age. Moreover, the govern-
ment also introduced a law that bans smoking inside personal vehicles in the pres-
ence of a child who is less than 12  years of age [28]. In public areas of some 
Emirates, smoking shisha is banned [29].

Another very important step in the cancer prevention programs includes the vac-
cination efforts. The UAE leadership has also led the efforts in promoting 
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vaccination for cancer prevention. As in 1991, the hepatitis B vaccine was mandated 
[30], in large part because hepatocellular carcinoma is linked with hepatitis B virus 
infection [31]. Moreover, the government has now started screening hepatitis B and 
C for all new immigrants in the UAE, also analyzing hepatitis B immunity and vac-
cination profiles from 2006 [32]. Moreover, since 2008, all public and private 
schools have been provided with an optional Human Papillomavirus (HPV) vacci-
nation for girls aged 11–12 years. The vaccine is strongly associated with a decline 
in cancer rate [33]. More efforts are being made by educating the public on HPV 
vaccinations for cancers like cervical and head and neck in the UAE, in part because 
HPV vaccinations might have few misconceptions [34].

19.8  Cancer Diagnosis

19.8.1  Cytogenetics and Molecular Genetics

A fundamental part in cancer diagnosis and follow-up response assessment is liquid 
biopsy for assessing serum circulating tumor DNA (ct-DNA) components [35]. A 
momentum has gained in the UAE by access to specialized laboratories which are 
equipped for either ct-DNA or molecular testing on cancer specimens. This will 
determine the most suitable target for therapy in the near and distant future, conse-
quently individualized cancer treatment will be given. All practicing oncologists in 
the UAE can access different types of molecular and genetic testing summarized by 
the recently established Emirates Oncology Society. They are currently available at 
www.eos.ae.

19.9  Treatment

19.9.1  Oncology Physicians

The UAE cancer-treating physicians are active, coming from different backgrounds 
of training and expertise and are working in an effective and efficient harmony in 
order to provide the best care available for patients. In the currently available pub-
lished databases, The Department of Health, Abu Dhabi has 34 registered medical 
and radiation oncologists, Dubai Health Authority has 26 and the Northern Emirates 
has six, hence a total of 66 oncologists are registered within the UAE [36]. However, 
there has been a significant influx of talent and highly specialized physicians in 
multiple aspects, including oncology care into the UAE allowing more expertise 
and knowledge sharing among rapidly growing oncology societies such as the 
Emirates Oncology Society.
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19.9.2  Specialized Oncology Services

19.9.2.1  Advanced Treatments

The UAE health care authorities have facilitated adequate access to all approved 
medications, including the new and novel drugs for the treatment of cancer. These 
medications are usually made available to patients as they have passed rigorous 
assessment and approved by the Food and Drug Administration (FDA). The UAE 
implements very strict packaging and storing guidelines to ensure safety of those 
medications along with best practice to ensure safe delivery of those. The hospitals 
normally request it directly from the pharmaceutical companies that supply certain 
drugs, and the drug costs are covered if indicated. As a suggestion by the EOS con-
sensus group, bulk ordering of medications through the government rather than 
directly by hospitals is an approach to reducing the cost of such drugs [15].

19.9.2.2  Stem Cell Transplantation

Up until recently, adult and pediatric patients from the UAE had to travel abroad to 
receive Hematopoietic Stem Cell Transplant (HSCT), putting a significant distress 
and expenditure on the patients, their families, and to the healthcare authorities. 
However, very successful recent developments have been happening in this field, 
including the first successful bone marrow transplant (BMT) by Abu Dhabi Stem 
Cell transplant cell, operated by the government, and the opening of the bone mar-
row transplant unit in Burjeel Medical City in Abu Dhabi as well. Further optimistic 
and more bone marrow programs are being launched within the UAE to cover all 
aspects of HSCT and advanced CAR-T cell therapy.

19.9.3  Radiation Oncology

Radiation Oncology/or Radiation Therapy is also becoming more available and 
accessible to patients within the UAE and international patients travel to the UAE 
for their treatment. Despite its significant expense, complexity and high caliber and 
unique training required, the UAE has had a very successful start and growth of 
radiotherapy departments offering the most complex and comprehensive form of 
treatments. Tawam Hospital had the first radiotherapy department in Abu Dhabi. 
Currently, there are three operational radiotherapy departments in Abu Dhabi, three 
in Dubai, one in Ras-Al Khaimah (Northern Emirates). Several new private and 
government hospitals have announced the plans to start radiotherapy departments, 
allowing patients for adequate access to high-quality well-maintained radiotherapy 
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departments for both local UAE residents and international patients flying from 
abroad to receive radiotherapy in the UAE [15].

19.9.4  Pediatric Oncology

Pediatric hematology and oncology cases are in the expected range, despite the 
UAE consisting of a mostly young population. According to 2015 data, a total of 
165 children, aged 0–14 years, were diagnosed with cancer. The public and private 
healthcare sectors of the UAE have many pediatric oncology centers. Such entities 
have an appropriate number of nursing staff, pediatric oncologists, therapists, and 
radiation therapy facilities. However, the lack of HSCT centers remains the most 
significant limitation of pediatric oncology in the UAE. Many established cancer 
centers and facilities are trying to address this concern [15].

19.9.5  Palliative Care Track

A strong call to promote palliative and support care in the UAE has been urged since 
early access to palliative care can improve the patients’ outcomes and quality of life 
[37]. Tawam Hospital as well as other private oncology providers in the UAE has a 
dedicated palliative care service. The palliative care medications that are frequently 
used are available in the country. The UAE Federal Law No. 4 on Medical Liability 
[38] has validated the permissibility of natural death of terminally ill patients since 
2016. This new law refrains healthcare professionals from performing cardiopulmo-
nary resuscitation (CPR) and allowing natural death of terminally ill or dying 
patients who are suffering from incurable illnesses, provided the following condi-
tions are met:

• Irremediable condition of the patient
• Exhaustion of all treatment methods
• A medical condition where the treatment has proven to be useless
• The provision of CPR has been refrained to the patient on the advice of treating 

doctor; and
• Three consulting doctors, at minimum, decide that natural death is allowed as per 

requirement of patients’ interest, and that CPR should be avoided. (In this case, 
the patients’, his guardian/custodians’ consent is not required.)

In the National Cancer Control Plan, multiple locations in the UAE should estab-
lish a national palliative and supportive care program, as recommended by EOS [15].

19 General Oncology Care in the UAE



312

19.10  Research and Education

19.10.1  Research

UAE oncology societies have research activities too. Recent publications led by 
UAE investigators are appearing in premiere medical journals, despite comparable 
limited research capacity [39–41]. UAE population specific research should be eval-
uated in the light of distinct epigenetic and biological variables in the UAE, which 
are most likely to be contrasted in other societies. The earlier onset of breast cancer 
in the UAE compared with Western countries is an example of this phenomenon 
[42]. Hence, Western based treatment protocols might have to be altered according 
to the unique patient population in the UAE.

19.10.2  Education and Training

The UAE has increased the number of dedicated oncology training programs in the 
country. Tawam Hospital has launched a first medical oncology fellowship pro-
gram, in November 2019. Other public and private hospitals also have few oncology 
training programs. As the scope of medical practice increases, the UAE has planned 
for more advanced training programs, empowering medical professionals from the 
region to train and practice in the UAE [15].

19.11  Cost-Effective Cancer Care

Individuals and the government are always burdened by the cost of cancer care ser-
vices. The anticipation of an increase in cancer cases poses a special challenge in 
the UAE to requiring diagnostic and treatment services. Cancer has become a 
chronic disease, leading to the advancements in cancer therapy (new and costly 
drugs such as immunotherapies). EOS has recently tried to address the cost issue by 
suggesting the bulk purchase of drugs from pharmaceutical companies rather than 
individual purchase by hospitals or institutions [15].

Another way of improving efficiency and reducing cost on the health care system 
would be to adopt more innovative models for reimbursement; for example, a “per- 
site” rather than a “per-fraction” radiation model [43]. This means more cost- 
effective cancer treatment, and reducing the number of treatments, hence patients 
and their caregivers, who often accompany their patients, can have a reduced num-
ber of potential days off to the radiotherapy facilities.

Guidelines relating to the utilization of cutting-edge imaging modalities, for 
example, Positron Emission Tomography (PET/CT) scans have been carried out and 
this has diminished the follow-up expenses that oncology patients often need. 
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Additionally, unimportant X-ray or CT scans have likewise been controlled to pre-
vent unnecessary and potentially hazardous scans for the patient [44].

Finally, and probably most importantly, screening and early detection of com-
mon cancers is crucial. Nationwide cancer screening programs have been imple-
mented by the UAE health authorities. However, such screening programs still have 
a low compliance rate. Despite this, the number of patients diagnosed with advanced, 
stage IV breast cancer has been significantly reduced from 20% to 6%.

19.12  Challenges and Advantages

19.12.1  Medical Tourism in the UAE

The process of traveling internationally outside the resident’s country aimed at 
receiving medical care is termed as “Medical Tourism” [45]. The UAE government 
has financially supported a significant number of patients who seek cancer treat-
ment abroad [46]. Every case is assessed at the individual level, and a decision to 
provide medical treatment abroad is made. The UAE official health authorities, 
Armed Forces, Presidential Affairs, Police, and charitable organizations are a few 
sponsoring agencies. Moreover, patients can also pay directly through self-payment 
mode. The highest percentage of medical tourism undertaken by UAE citizens is 
attributed to oncology and orthopedic surgery, while cancer treatment comprises the 
highest number of trips and expenditure (Salim et al., 2008). USA, South Korea, 
Germany, Singapore, and Thailand are some treatment destinations for cancer 
patients [47].

However, on the opposite hand, there has been a recent other-way-around medi-
cal tourism. That is, patients from abroad are coming to the UAE to seek medical 
support. This has been mostly related to the recent government led and supported 
state-of-the-art health care facilities, along with leading private sector health care 
providers attracting international talent to come and practice in the UAE.

19.13  The Future of Cancer Care in the UAE

Since the UAE is moving towards improved cancer care services, the alliance of the 
public and private sector has led to the establishment of organizations such as 
Emirates Oncology Society (EOS), with the purpose to regularize oncology care 
services in the UAE [15]. The UAE has almost all cancer modalities and therapies 
available, yet the government continues to support those who need and seek treat-
ment abroad. Cancer patients have continuous support from the UAE government 
within the UAE. Patients have been advised by the Federal Cancer Care Agency on 
cancer care. Additionally, an important role is being played by the Federal National 
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Cancer Registry to plan oncology care across the country and designate population 
need based resources.

The UAE Oncology Society established the cancer system quality index. This 
will administer various variables to measure the quality of cancer care including 
waiting times from diagnosis to treatment, chemotherapy utilization, radiation treat-
ment timelines and treatment delivery, monitoring of complications related to che-
motherapy, radiotherapy, and surgery. The Quality Measurement Advisory Council 
in Ontario (Canada) has created this model to establish an independent advisory 
cancer care quality council that aims to standardize and unifies treatments of oncol-
ogy patients [48, 49]. The UAE has adapted the same model. However, it is critical 
for UAE cancer care entities to collaboratively work with leading oncology institu-
tions to monitor outcomes regularly.

The UAE has announced various public and private new cancer care tertiary 
centers. Such hospitals commonly cooperate with other world-leading oncology 
care facilities, for instance, the collaboration between the Mayo Clinic and Sheikh 
Shakhbout Medical City, or Johns Hopkins Hospital collaboration with Tawam 
Hospital, Burjeel Medical City along with its 2021 European Society of Medical 
Oncology (ESMO) accreditation and so on. The increased number of highly trained 
physicians in the UAE is the result of such collaborative efforts, offering complex 
as well as comprehensive cancer treatment services. Although Tawam Hospital 
remains the prime comprehensive cancer care facility in the UAE,  its location, 
which is at the far east end of the country, makes the conveyance to and from the 
facility extra challenging. Therefore, comprehensive cancer care facilities elsewhere 
that are more accessible to patients in the UAE can help cancer care facilities 
to grow.

As the economy and population of the UAE is growing, the number of cancer 
patients is also increasing, regardless of the relatively small population. This pre-
dicts an increase in the number of cancer patients that will have better clinical out-
comes, if treated in specialized cancer care facilities [50]. The best solution has 
been presented by EOS to equip the cancer care facilities with multiple satellites for 
a centralized cancer care with approachable clinics across the country [15].

Nationwide establishment of the cancer electronic health record system is 
another useful recommendation by EOS [15]. Oncologists can request all the genetic 
workup platforms, which are currently available at the website (www.eos.ae). Such 
platforms can be utilized in Unified treatment protocols with various institutions 
and the establishment of a national ordering system for chemotherapy/immuno-
therapy, aiming to optimize resource allocation in the UAE in the future.

Finally, a multidisciplinary approach is involved in cancer care, hence a central-
ized virtual multidisciplinary tumor board across the UAE governing different 
health facilities can be a good resource to take cancer care forward. The diagnosis 
and management of newly diagnosed cancer cases is guided by this group in 
the UAE.
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19.14  Conclusion

Despite a comparatively young population, the healthcare system of the United 
Arab Emirates is one of the leading health systems in the world. Various public and 
private healthcare facilities are providing comprehensive cancer care services. 
Developmental programs are planned to make the UAE a central part of inflowing 
medical tourism soon. Complex cancer care in the UAE has improved due to highly 
trained healthcare providers, in addition with governmental funding and logistic 
support. More advancements are required to enhance collaborative efforts with 
other cancer centers at national and international level including those in the 
Arab world.
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Chapter 20
General Oncology Care in the Republic 
of Yemen

Amen Bawazir, Huda Basaleem, Ahmed Badheeb, and Gamal Abdul Hamid

20.1  Yemen Demographics

The Republic of Yemen is situated at the southwestern corner of the Arabian 
Peninsula, at the entrance to the Bab-el-Mandeb Strait, which links the Red Sea to 
the Indian Ocean (via the Gulf of Aden) and is one of the most active and strategic 
shipping lanes in the world. Yemen is bordered by the North with Saudi Arabia and 
from the East by Oman and it occupies around 527,970 km2 [1]. Administratively, 
22 governorates were declared in the year 2014 [2]. The total population of Yemen 
is nearly 29,826,305 people (15,271,909 males and 14,973,391 females) at mid-
year, and 61.6% of population residing in the rural area of the country [3–5] The 
population pyramid show a very young population, with a median age of 20.2 years 
and around 39.2% of the population were under 15 years of age, and only 2.6% are 
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65 years [6]. According to the revised population estimates or the life expectancy at 
birth, both sexes combined for the Yemeni population rose from 58.2 years in the 
year 1990 to 66.4 in the year 2020 with around 4 years differences for the favor of 
females (64.7 years and 68.2 years, respectively) [3]. However, the projected data 
for the year 2030 showed a very slow increase in the life expectancy of the Yemeni 
population to only 67.8 years [7].

20.2  Cancer Statistics in Yemen

Accurate cancer incidence in Yemen is unknown due to many reasons, such as lim-
ited diagnostic and clinical resources, as well as the poor quality of medical records. 
Furthermore, ongoing civil conflict has recently contributed to the ambiguity of the 
burden of cancer at national level.

20.2.1  Current Status

According to the GLOBOCAN estimation of the overall Age-Standardized Rate 
(ASR) of cancer in Yemen (2020) of 97/100,000 population, with 92.7/100,000 in 
males and 102.2 in females [8]. These rates showed Yemen with lower rates of can-
cer in comparison to other countries in the region, which ranged from 108.7/100,000 in 
Oman to 170.9/100,000 in the United Arab Emirates [8], which is probably due to 
underreporting of cancer cases in Yemen. On the other hand, the Aden Cancer 
Registry (ACR) showed an ASR of 38.2/100,000  in males and 36.1/100,000  in 
females, respectively, for the period 1997–2011 [9]. However, the National 
Oncology Center (NOC) in Yemen reported for the year 2007, illustrated an ASR 
ranged from 17 to 28 per 100,000 population [10].

20.2.2  Cancer Mortality Rate

Deaths by cancer in Yemen for the year 2020 were estimated with a total of 12,103 
cases with 76.5 ASR (world) per 100,000. Males showed a slightly higher rate 
than females (77.9 vs. 76.1 ASR (world) per 100,000, respectively) [8]. Among 
the sites of cancer, breast cancer ranked in the top of the death rates (12.1%), fol-
lowed by colorectum (10.0%), stomach (9.7%), leukemia (8.6%), esophagus 
(8.3%), liver (6.5%), lung (6.2%), brain, CNS (6.0%), and non-Hodgkin lym-
phoma (3.2%) [11].Precise mortality and survival rate from cancer is not easy to 
count, particularly for those coming from remote areas of Yemen, and thus, it 
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becomes difficult for them to access back the health care centers located in the 
main cities of the country [12].

20.2.3  Top Ten Cancers in Yemen

The rank of cancer types in Yemen is probably not like what exists in the neighbor-
ing Gulf countries. According to the GLOBOCAN, estimated age-standardized 
incidence rates (World) in the year 2020 for both sexes and all ages shows breast 
cancer was ranked number one in Yemen with ASR 30.5 per 100,000 population, 
followed by colorectum (10.7), stomach (7.1), esophagus (6.4), lung (5.8), liver 
(5.1), leukemia (4.2), Non-Hodgkin Lymphoma (4.0), brain/Central Nervous 
System (3.8), and ovary (3.4 per 100,000 population), as shown in Table 20.1 [13]. 
However, the reported data from ACR counted leukemia the first (10.5%), Non- 
Hodgkin Lymphoma (NHL) (10.1%), colorectal (7.5%), Hodgkin diseases (6.1%), 
and stomach (5.1%) among male cases, while breast cancer ranking the top (30.0%), 
followed by leukemia (7.6%), NHL (6.6%), colorectal (4.9%), and ovarian cancer 
(4.5%) among females [9]. Another previous study from ACR (1997–2001) showed 
that head and neck cancers occupy the fourth position among all registered cancers 
(1734 cases) in a 5 year period [14]. Some differences in the reported data on cancer 
from the NOC was breast cancer at the top, however, followed with Non- Hodgkin’s 
Lymphoma, leukemia, liver, and stomach cancers. Among children below 15 years, 
the most common types were leukemia, Non-Hodgkin’s lymphoma, Hodgkin’s 
lymphoma, and CNS tumors [10].

20.2.4  Age-Specific Related Cancer

Figure 20.1 illustrated the increasing trend in cancer cases as age increases with the 
peak of the ASR per 100,000 population incidence was seen to be higher among 
females, predominantly in the young and middle age groups (30–59 years), which 
could be explained as due to the higher rate of breast cancer in this female age 
group, but was then surpassed by higher incidences in males, particularly in those 
60 years and older according to the data reported from GLOBOCAN 2020 [8].

For better understanding of the most common cancers by gender (Fig. 20.2), five 
categories of classification were used: children <15 years old; adolescents and teen-
agers: 15–24 years; young adults: 25–49 years; adults: 50–69 years; and elder 
adults: ≥70 years. Accordingly, males, for example, showed leukemia as the most 
common in children and teenagers <25 years of age; NHL was the most common in 
the cohort of 25–49 year; colorectal cancer was the most common type in the 50–69 
year cohort; whereas esophageal cancer was found the most common among the 
elderly cohort aged ≥70 years [9].
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20.2.5  Public/Private Sector

Since 1990, most of the cancer diagnosing and treatment centers were publicly 
located in the main hospitals in the big cities such as Sana’a and Aden. As the strat-
egy of the health system changed to corporate the private sector in taking part of the 
health care load, thus many private hospitals and diagnostic laboratories were estab-
lished, and oncology activities were expanded [15].

20.2.6  Cancer Registry in Yemen

Cancer surveillance plays a critical role in the development and implementation of 
health policy. Currently, five cancer registries were minimally functioning to collect 
the data on cancer patients and analyzing the findings: Aden Cancer Registry (the 
pioneer in the country since 1997 under the authority of Aden University), 
Hadhramaut cancer registry in Al-Mukalla City, Hadramout Valley and Desert 
Oncology Center (HVDOC), National Oncology Center in Sana’a, and the last one 
established was Taiz cancer registry (under the authority of the Ministry of Public 
Health and Population). However, all these registries often struggle with insufficient 
health services, transient populations, lack of finances, lack of qualified workforces, 
inadequate or imprecise data due to incomplete coverage, difficulty in establishing 
a trustworthy, reasonable cancer registry in the nation, and difficulty to obtain data 
on cancer mortality [9].
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For better understanding of the most common cancers by gender (Fig. 20.2), five 
categories of classification were used: children <15 years old; adolescents and teen-
agers: 15–24  years; young adults: 25–49  years; adults: 50–69  years; and elder 
adults: ≥70 years. Accordingly, males, for example, showed leukemia as the most 
common in children and teenagers <25 years of age; NHL was the most common in 
the cohort of 25–49  year; colorectal cancer was the most common type in the 
50–69 year cohort; whereas esophageal cancer was found the most common among 
the elderly cohort aged ≥70 years [9].

20.3  Healthcare System in Yemen

Health care is guaranteed by the state as a right to all citizens under the Yemeni 
constitution. Historically, the Ministry of Public Health and Population (MoPHP) 
was responsible for the delivery of health care and overall health system governance 
[16]. According to the World Health Organization/Regional Office for the Eastern 
Mediterranean (2018), Yemen’s health situation is one of the least favorable in the 
world, with various factors such as poverty (GNP = 7$/year), poor access to water 
and sanitation, low educational level mainly among women, and high fertility rates 
which led to worsening the health of Yemeni people. The three-tier system of pri-
mary care, based on health units, health centers, and hospitals, is insufficient to 
cover the health needs of the population, especially since the population growth rate 
is faster than the expansion rate of available health facilities. Moreover, the general 
government expenditure on health was only 3.9%; thus, the out-of-pocket 
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expenditure is much higher per capita [17]. These findings illustrate the weaknesses 
of the health system in Yemen with insufficient functionality and provision of health 
services and public health programs with more disruption of the health system due 
to the ongoing conflict [17].

20.4  Cancer Risk Factors

The main risk factor attributed to cancer in Yemen was Tobacco use (16.3%), fol-
lowed by overall infections (13.4%), including Hepatitis B infection, obesity (2.5%), 
and occupational risks (1.4%) [3, 18, 19].

20.4.1  Smoking Epidemiology

A study in Yemen reported that the majority (83.8%) of lung cancer cases were 
smokers [20]. The WHO report on the global tobacco epidemic in 2017 indicated an 
increased prevalence rate of smokers in Yemen by 18.7% with higher prevalence in 
males than females (20.7% vs. 6.0%, respectively) [18]. Despite the increase in 
tobacco taxes of retail price ≤25%, no tobacco control policy, strategy, or active 
action plan exists in the country.

20.4.2  Khat Chewing (Catha edulis)

Based on the Family Health Survey carried in 2003 in Yemen, it was estimated that 
58% of males and 29% of females aged 10 years and older chewed Qat during their 
lifetime [21]. The evidence linking Khat use to cancer is sparse and circumstantial 
[22, 23], although there is some suggestion that oral leukoplakias (perhaps pre- 
cancerous) are more frequent in users of Khat [24]. Smoking of cigarettes and/or 
Waterpipe are commonly practiced during Khat sessions and considered as a direct 
or indirect risk for the people in the settings [25, 26]. However, various pesticides 
and insecticides are known to be used by Khat growers, and they, and consumers of 
the leaves, are probably exposed to elevated levels of various chemicals [27, 28]. 
This may therefore pose a further hazard to health.

20.4.3  Diet, Physical Activity, and Obesity

There have been no studies in Yemen on the possible role of dietary intake on cancer 
risk. Furthermore, population surveys, providing accurate data on intake of different 
nutrients, on levels of physical activity, or even on the height/weight of the 

20 General Oncology Care in the Republic of Yemen



328

population are lacking. The WHO estimates the prevalence of overweight as 37.5% 
in women and 29.7% in men [29]. A local study from Yemen suggested that the 
mean BMI was significantly higher overall in females (23.9%) than in males 
(21.8%). However, this trend was also associated with age, mainly in the age group 
between 35 and 44 years of age [30].

20.5  Cancer Screening Programs

Very limited access for cervical and breast cancer screening in the main hospi-
tals, where the facilities for performing screening tests coexist. Organized screen-
ing is known to be effective for cancers of the cervix, large bowel, and breast; 
however, it is difficult to establish in countries with major limitations in health-
care services [31]. Therefore, the development of a program of early detection of 
breast cancer through public and professional education, and establishment of 
diagnostic and treatment facilities to deal with cases discovered, should be a 
priority [32, 33].

20.6  Cancer Prevention Programs

Prevention involves minimizing or eliminating exposure of the population to the 
known causes of cancer and promotion of lifestyles known to protect against cancer. 
Prevention is the most cost-effective long-term cancer control approach and offers 
the greatest public health impact. Among the successful strategies to combat hepa-
tocellular cancer, vaccination against HBV was used with a reported coverage of 
88% among the Yemeni infants [34]. The Human Papillomavirus (HPV) vaccine as 
considered to protect against cervical cancer was not yet included in the National 
Vaccination Program [35].

In spite of the fact that most cancers are related to a modifiable risk factor, such 
as tobacco control, encouraging lifestyle, physical activity, and balanced diet, it 
remains a major public health problem in Yemen [36]. The involvement of primary 
healthcare physicians in counseling patients about smoking cessation or obtaining 
screening CT scan for high-risk patients is very limited. Digital mammography 
should be allocated in the main care centers in the main cities as the crucial first step 
with the training of female doctors to perform breast imaging. The same for colorec-
tal cancer, colonoscopy units led by trained doctors in colonoscopy, is of great 
importance for early detection and to provide good outcomes. Educational cam-
paigns should target tobacco control, encouraging hepatitis vaccination programs, 
use of mammograms, and human papilloma vaccination.
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20.7  Cancer Diagnosis

Imaging diagnostic and interventional diagnostic services such as multi-slice CT 
scans, MRI, digital mammography also the facility of imaging guided minimally inva-
sive biopsy, were available in many private centers in the country [37]. Similarly, the 
unique functional nuclear medicine departments are in Sana’a that include the PET 
CT scan, technical bone scan, thyroid iodine scan, other cancer type-specific scans, in 
addition to the radioactive iodine therapy service, which are crucial for hematological 
malignancies, mainly acute leukemia and aggressive lymphomas diagnosis [37].

20.7.1  Laboratory

Diagnostic pathology centers were available in Sanaa, Aden, Taiz, Hudaidah, and 
Hadramout. Molecular testing in addition to the other diagnostic facilities like flow 
cytometry, cytogenetics, and PCR machines were also available in Sanaa and Aden. 
However, immunohistochemistry analysis, molecular profiling to confirm the diag-
nosis, and hematological malignancies laboratory services were found only in 
Sana’a city [37].

20.8  Treatment

20.8.1  Medical Oncology

Currently, eight public centers under the umbrella of the National Cancer Control 
Program (NCCP) in Yemen are providing cytotoxic chemotherapy treatment free 
for patients with cancer. They are distributed as one in each of the following cities: 
Sana’a, Aden, Hudaidah, Taiz, Mukalla, Siyun, Ebb, and in Ataq [37]. Other two 
will be soon established in Al-Mahra and Mareb. Other chemotherapy centers are 
also functioning in about five more private hospitals; however, the patient must 
provide the medication. Although Leukemia is considered among the top cancers in 
the country, Stem Cell Transplantation is not available. Moreover, immunotherapy/
targeted therapy/biological agents were also not available in Yemen; therefore, 
patients must travel to other countries with available facilities such as to India, 
Egypt, and Jordan.

Currently, few numbers of oncologists were known in the country based on their 
career of specialty, but most of them were not registered officially in the Ministry of 
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health as a medical oncologist, and no precise number is currently available, more-
over, some general practitioners due to lack of specialists, use to work by practice 
to prescribe chemotherapy and for some general surgeons to deal with cancer sur-
geries. Worldwide, the NCCN guidelines are the most widely accepted, cost- 
effective and evidence-based guidelines that are usually adopted in Yemen as is the 
case in most of the developed and developing countries.

20.8.2  Radiation Therapy

Three centers in Yemen were responsible for radiotherapy services; one in a public 
hospital (National Oncology Center) and the other two in private hospitals (Yemeni- 
German Hospital and the Azal Hospital), all in Sana’a. However, it does not satisfy 
the long queue of patients waiting for a long time (up to more than 4 months). The 
available machines in Sana’a were Cobalt Machine, Simulator (conventional old 
Toshiba one) at the NOC and one linear machine in Azal hospital. However, a num-
ber of the following machines in Yemen like gamma knife, cyberknife, Brachytherapy, 
or any other radiation services such as 3D, VMAT, SBRT, SRS, except the IMRT 
located in Sana’a only.

According to the registered Radiation oncologist or clinical oncologist provides 
Radiation and gender information were counted as 17 radiation oncologists (3 
females and 14 males) in the year 2021. Programs of expanding radiotherapy facili-
ties at NOC were planned but not started. Additional three radiotherapy units were 
planned to be established in Aden, Taiz, and Hadhramaut, but no action [37].

20.8.3  Surgery

Despite the large number of surgeons in Yemen who received their career from dif-
ferent schools of surgery in the world, centers for oncological surgery were not 
available. So usually, surgery is performed in any tertiary level hospital or referral 
hospital in the main cities. Moreover, robotic surgeries for cancer, and Hyperthermic 
Intraperitoneal Chemotherapy (HIPEC) procedure, were not available in the coun-
try [37].

20.8.4  Pediatric Oncology

Pediatric oncology statistics is part of the main sources for adult cancer statistics 
which are mainly in the main hospitals, and some were collected at the available 
cancer registries in Yemen. However, centers providing comprehensive pediatric 
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cancer treatment were not available in the country, except in Sana’a (NOC) and in 
Aden (Al-Sadaka Teaching Hospital). Therefore, the future needs to consider pedi-
atric oncology as part of the medical oncology services that should be provided to 
patients with cancer [37].

20.8.5  Survivorship Track

According to the WHO report in 2019, more investment in cancer care, such as the 
provision of radiation therapy equipment, is needed to guarantee a multidisciplinary 
approach to achieve Universal Health Coverage for this category of patients [38]. As 
more patients are successfully treated for cancer, a new challenge awaits navigating 
the physical and emotional challenges of being a survivor. No survival registry is 
found in the country, and no previous research work in this field to determine the 
survival track in the country.

20.8.6  Palliative Care Track

At present, no oncology center is dedicated for the provision of palliative care, and 
even those hospitals providing specialist services (radiotherapy and chemotherapy) 
care make no provision for supportive or terminal care once a patient is terminal 
and not fit for therapy. Centers for physical rehabilitation (e.g., for amputees) are 
present, but there are no specialized services in pain control or palliative care in 
Yemen. Opioids (e.g., oral morphine) are available but used with much restriction 
in some hospitals and require special authorization for general physicians to pre-
scribe it [37].

20.9  Research and Education

Scientific research works on cancer have been published in regional and interna-
tional peer-reviewed journals concerning cancer in Yemen [9, 10, 13, 20, 25, 26, 31, 
39–47]. However, most of these publications were in concern based around clinical 
series from a variety of hospital departments and laboratories. There are several 
areas where research is clearly indicated to assist in planning and evaluation for 
cancer control in Yemen. It is important to establish the true cancer profile in Yemen, 
as well as important indicators such as stage at diagnosis and survival from common 
cancers. Some studies conducted on the potential carcinogenicity of Khat, focusing 
initially on oral or esophageal cancers. Other publications were focused on knowl-
edge and behavior of the population in some common cancers such as breast, 
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colorectal, leukemia, and head and neck cancers. Previous studies by Ba-Saleem 
et al. (2005) and Kahiry W (2011) suggest that the most common cases (generally 
at advanced stage) include are: breast, leukemia, lymphoma (NHL, HL) head and 
neck, especially nasopharynx, gastrointestinal (especially esophagus and gastric, 
colorectal, hepatocellular carcinoma) [39, 41, 43, 44]. Some authors recently 
showed that there is a significant decrease in patients presenting with advanced- 
stage cancers such as breast cancer, where stage IV breast cancer diagnosis decreased 
from 20% to 6% [41].

20.10  Cost-Effective Cancer Care

Increasing numbers of cancer cases in the country to be treated in public and pri-
vate hospitals require a cost-sharing in public facilities, cost-recovery of drugs 
and cost exempted treatments in public facilities, which is high in country with 
marked population poverty. Out-of-pocket payments in times of illness are very 
high, and in most cases, people seek for better treatment abroad, at the same time, 
they try to avoid the expensive medications (such as targeted therapy and immu-
notherapy). In recent years, the principal drugs for cancer therapy were received 
as grants from some countries outside (donations mainly from King Salman 
Center, Kingdom of Saudi Arabia through the World Health Organization). 
Thanks to the generous support of the donors, all cancer centers are currently 
open and providing cancer care across the country [12]. Therefore, people pay for 
the low-cost generic drugs (mainly from India). Other NGOs donations also con-
tribute to the treatment cost in some areas, such as the example of “Selah” 
Foundation in Hadhramaut.

20.11  Challenges and Advantages

20.11.1  Human Resources

Human resources are a key factor for the appropriate implementation of the pro-
gram at different levels. A gap still exists between what might be and what is run-
ning. Capacity building including training programs in different disciplines technical 
and managerial should be established through short-term and long-term programs 
mainly for surgeons, medical oncologists, radiation oncologists, pediatric oncolo-
gists, histopathologists, hematologists, epidemiologists, registry clerks, nurses, and 
other paramedics. Moreover, the main defect in the health allied team is the quali-
fied oncology pharmacists and nurses.
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20.11.2  Role of Non-Governmental Organizations (NGOs)

Partnership between local and international organizations is an important factor for 
the success of a program. In Yemen, some local NGOs are already active in provid-
ing services to the patient and contributing to some educational campaigns. 
However, probably more actions were needed to work in cooperation with the gov-
ernment in some other areas, such as producing health educational materials, sup-
porting scientific work, establishing, and funding of cancer registries, hospice/
palliative/terminal care, and patient and family support. Among these NGOs are 
Yemen Cancer Society based in Aden, Yemeni Cancer Foundation (mainly in 
Sana’a), and Hadhramaut Cancer Foundation (based in Hadhramaut).

20.12  The Future of Cancer Care in Yemen

The national cancer program in Yemen is planned to improve the future care for 
patients with cancer. A road map was established for capacity building of principal 
elements through local and abroad training programs in different disciplines techni-
cal and managerial using a short-term and long-term training mainly for surgeons, 
medical oncologists, radiation oncologists, pediatric oncologists, histopathologists, 
hematologists, epidemiologists, registry clerks, nurses, and other paramedics. 
Establishment of reliable cancer profile in Yemen, which includes accurate data 
reporting of the registered cases, improve staging at diagnosis, counting the sur-
vival rate of at least the common cancers. Establish a dedicated unit in the main 
hospitals for provision of palliative care with the training of the oncologists in this 
field. Strengthening cooperation and collaboration with other oncology centers in 
the region as well as some international agencies to support in the training and 
exchange of opinions in oncology medication. Encourage local capitals to invest in 
the diagnosis and treatment of patients with cancer, particularly those who need 
specific interventions such as stem cell transplantation and HIPEC procedures [37].

20.13  Conclusion

Priority and emphasis on the burden of breast cancer among Yemeni women should 
be given special consideration due to the high incidence and consequently high rate 
of deaths. Hence, efforts are needed to increase breast cancer awareness in Yemen 
for early detection at all age groups and to target women living in areas that have 
lower access to health care services. Research is needed to study the factors related 
to equity in health services for diagnosis, screening, and management of cancer 

20 General Oncology Care in the Republic of Yemen



334

patients in different regions of the country, with more focus, should be given for 
most people residing in the rural areas. Yemen has been characterized by three 
decades of scattered, fragmented, and unfocused cancer research. Furthermore, 
much is needed to improve cancer care in Yemen through redesigned, better orga-
nized, and well-functioning cancer facilities in the country according to clear devel-
opmental programs. Moreover, the National Cancer Control Plan seeks to address 
the inadequacy of cancer patient care services through integrating different services 
and aiming for the most effective and efficient use of existing, and, hopefully, addi-
tional resources, in an equitable way, for the whole population. It is necessary to 
focus on some priority areas, to ensure that some concrete steps are taken and that 
the best does not become the enemy of the good.
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21.1  Background

The editors of the book contacted authors to write book chapters on cancer care 
outlook for their respective Arab countries. Every including Arab country in the 
book has agreed on unanimous effort to bring forward this worthwhile project. 
However, the editors were unable to find the authors for Qatar, Comoros, and 
Djibouti. Hence, they decided to compose a short review on oncology care in the 
aforementioned countries for the book.
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21.2  State of Qatar

21.2.1  Introduction

The Arabian Peninsula encompasses a ministate, the State of Qatar, with a small- 
scale, comparable young national population. Moreover, it has an extensive ratio of 
the expatriate population. The country has observed rapid advancement over the last 
few decades. Subsequently, it has a high per capita Gross Domestic Product (GDP). 
Cancer has been ranked second among Non-Communicable Diseases (NCDs) in 
Qatar, first being cardiovascular diseases (CVD). The cancer projection has been 
estimated to be at threefold elevation between 2010 and 2030, compounded by 
advanced age and population growth [1].

Qatar has free public health care services, including cancer care for its resi-
dents who have paid a minimum health insurance cost. Few charities, including 
Qatar Cancer Society (QCS) provide accessible ad hoc assistance for cancer 
treatment on exceptional or humane grounds. The healthcare infrastructure has 
observed major progress since the launch of the National Cancer Strategy in 
2011. Qatar has a formal structural plan and internationally peer-reviewed can-
cer care services that deliver outcomes proportional to those countries who are 
ahead in established comprehensive cancer care structures. This has translated 
into a high assurance level for cancer care services among the population. Hence, 
substantially increased usage of oncology services can be observed mostly by 
natives [1].

21.2.2  Oncology Care in the State of Qatar

Qatar has advanced administrative authorities to supervise the strategies, including, 
a National Cancer Committee that comprises representatives from all sectors to 
monitor the progress with the established framework (Fig. 21.1) [1].
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21.2.3  Advanced Technology and Breakthroughs 
in Cancer Care

Qatar’s investments in healthcare infrastructure and advanced technologies have 
improved the clinical practice along with upgraded cancer care facilities across the 
country. A few top-notch cancer care services available in Qatar are mentioned 
below [1]:

 – Specialist Palliative Care Unit: A ten-bedded facility has opened the door for a 
cancer center. This establishment has been approved to offer an accredited fel-
lowship training program.

Communication Group

The National Cancer Research Partnership

National Cancer Clinical Advisory Groups

- National Clinical Management Guidelines
including Referral Criteria for the Urgent 

Suspected Cancer Pathway

Expert 14-Multi-Disciplinary Teams (MDTs)

Early Detection of Cancer Programs

Population -Based Screening Programs

- Primary Health Care Corporation
(PHCC)

- National Screening Call Center
Mobile Screening Unit

National Cancer Registry

Fig. 21.1 Oncology care strategies framework [1]
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 – Radiotherapy: Qatar’s healthcare system comprises many ultra-modern treat-
ment modalities apart from conventional radiotherapy services; subsequently, 
improved patients’ outcomes can be observed. These contemporary technolo-
gies, include Cyberknife, MRI guided High Intensity Focused Ultrasound 
(MRgHIFU), Magnetic Resonance Image Guided Adaptive Brachytherapy (MR- 
IGABT), Radiation Therapy Surface Guided Radiotherapy (SGRT), Total body 
irradiation (TBI), and Cyclotron.

 – Stem Cell Therapies: The establishment of the National Stem Cell Transplant 
Program benefits the adult patients with outstanding outcomes.

 – Gene Chip Development: The alliance of the Qatar Genome Program (QGP) and 
local stakeholders catalyzed the gene chip development process. Consequently, a 
microarray chip content termed as Q-Chip was developed. It is based upon 
genetic and genomic data of Qatar nationals. Accurate genetic testing for a 
broad-spectrum of disorders as well as clinical diagnosis of cancer are some 
significant advantages of Q-Chip.

 – Precision Medicine: Qatar has introduced a contemporary establishment named 
“Qatar Precision Medicine Institute (QPMI).” It works closely with local 
 institutional bodies and Healthcare Providers to develop illustrations of precision 
medicine as an example for patients with predisposition or who have high can-
cer risk.

 – Cancer Research: In 2013, the Qatar Cancer Research Partnership (QCRP) was 
established. The main objective of this system is to supervise the implementation 
of research programs in addition to academic components of cancer strate-
gies [1].

21.2.4  Cancer Statistics in Qatar

We attained new, sex-specific cancer incidence data along with mortality rates from 
the International Agency for Research in Cancer (IARC) GLOBOCAN program. A 
total of 1482 new cancer cases were reported in 2020. Overall, breast cancer (14.7%) 
was the most commonly occurring cancer in the year 2020, next in order was 
colorectal (11.7%), followed by prostate (7%) (Fig. 21.2). Breast cancer was at the 
top among females with 218 cases, while colorectal cancer was highest in males 
with 112 cases (Table 21.1) [2].
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Fig. 21.2 Cancer incident cases in the State of Qatar (2020) [2]. Used with permission from 
International Agency of Research on Cancer (IARC)/GLOBOCAN

Table 21.1 Sex-specified new cancer cases in the State of Qatar (2020) [2]

Male Female

Cancer type Statistic 2020 Cancer type Statistic 2020

Colorectum 112 (12.4%) Breast 218 (37.5%)
Prostate 104 (11.5%) Colorectum 62 (10.7%)
Leukemia 73 (8.1%) Thyroid 42 (7.2%)
Lung 71 (7.9%) Ovary 27 (4.6%)
Non-Hodgkin lymphoma 68 (7.5%) Cervix uteri 23 (4%)

Source: International Agency of Research on Cancer (IARC)/GLOBOCAN
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21.3  Union of the Comoros

21.3.1  Introduction

Union of the Comoros, a group of islands, is an independent state which is located 
in the Indian Ocean, between Madagascar and the Southeast African mainland. 
Comoros has witnessed the departure of its educated and skilled workforce to 
France. Subsequently, a constant decline in Gross Domestic Product (GDP) was 
observed. The main sources of income in the Comoros are agriculture and farming. 
Most of its inhabitants live below the subsistence level. The beautiful beaches have 
always caught the attention of tourists. However, the authorities’ struggle to develop 
a tourism industry which is still in an exploration phase [3].

Each island has its own hospitals. However, the healthcare system has a dearth of 
medical workforce, state-of-the-art resources, and supplies [3].

21.3.2  Cancer Statistics in Comoros

GLOBOCAN (2020) reported new, sex-specific cancer incidence data in the Comoros. 
A total of 609 new cancer cases were reported in 2020. Cervix uteri cancer (27.4%) was 
the most commonly occurring cancer, next in order was prostate (10.7%), followed by 
breast (10%) cancer (Fig. 21.3). Cervix uteri cancer was at the top among females with 
167 cases, while prostate cancer with 65 cases was at the top among males (Table 21.2) [2].

167

65

61
47

32

237

Cervix Uteri Prostate Breast

Esophagus Liver Other Cancers

Fig. 21.3 Cancer incident cases in Union of the Comoros (2020) [2]. Used with permission 
from International Agency of Research on Cancer (IARC)/GLOBOCAN
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Table 21.2 Sex-specified new cancer cases in Union of the Comoros (2020) [2]

Male Female

Cancer type Statistic 2020 Cancer type Statistic 2020

Prostate 65 (28.5%) Cervix uteri 167 (43.8%)
Esophagus 27 (11.8%) Breast 61 (16%)
Liver 20 (8.8%) Esophagus 20 (5.2%)
Bladder 14 (6.1%) Non-Hodgkin lymphoma 14 (3.7%)
Non-Hodgkin lymphoma 14 (6.1%) Colorectum 13 (3.4%)

Source: Used with permission from: International Agency of Research on Cancer (IARC)/
GLOBOCAN

The Union of the Comoros is one of the countries that gravitates towards the lowest 
score on the Human Development Index (HDI). Also, it is included among those 
countries which have the highest cervical cancer rates. Low HDI countries fail to carry 
out important systematic affairs including, gender equality, female reproductive 
health, academic accomplishments, empowerment, and manpower contribution [4].

21.4  Republic of Djibouti

21.4.1  Introduction

The Republic of Djibouti is a small country located on the Northeast coast of the 
Horn of Africa. Categorically, the 4/5th population is urban, which makes it the top 
metropolitan country in sub-Saharan Africa. Djibouti has few insufficient natural 
resources. The restricted capacity of agriculture due to the harsh landscape and 
industrial activities have affected the socioeconomic situation of the country, result-
ing in unemployment, a regular shortfall in the budget, and foreign liabilities [5]. 
Additionally, Djibouti is highly affected by the recurrence of droughts [6]. However, 
in the recent past, Djibouti has reported development in its economy with 4.5% 
growth in 2011, 6.5% in 2016, and a 7% expansion in 2017 [7].

A recent study listed the availability of medical devices (including Computed 
Tomography [CT], Magnetic Resonance Imaging [MRI], Positron Emission 
Tomography [PET], gamma camera, mammography, radiotherapy equipment) in 
African countries. Djibouti falls under the category of those countries that have 
either limited equipment or lack of data [8]. Another study reported countries with 
demand for radiotherapy (RT) but have no accessibility to them. Djibouti is listed 
among these countries and had 307 radiotherapy patients, indicating the demand for 
RT services in 2013 [9].
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21.4.2  Cancer Statistics in Djibouti

A total of 765 new cancer cases were reported by GLOBOCAN in 2020. Breast 
cancer has the highest percentage among new cases (24.7%), followed by cervix 
uteri and colorectal cancers with 8.2% and 7.6%, respectively (Fig. 21.4). Breast 
cancer was the leading cancer among females with 189 cases, and prostate cancer 
was the leading cancer in males with 37 cases (Table 21.3) [2].
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Fig. 21.4 Cancer incident cases in the Republic of Djibouti (2020) [2]. Used with permission 
from International Agency of Research on Cancer (IARC)/GLOBOCAN

Table 21.3 Sex-specified new cancer cases in the Republic of Djibouti (2020) [2]

Male Female

Cancer type Statistic 2020 Cancer type Statistic 2020

Prostate 37 (12.9%) Breast 189 (39.5%)
Colorectum 33 (11.5%) Cervix uteri 63 (13.2%)
Non-Hodgkin lymphoma 29 (10.1%) Ovary 27 (5.6%)
Leukemia 21 (7.3%) Colorectum 25 (5.2%)
Liver 20 (7%) Thyroid 21 (4.4%)

Source: Used with permission from International Agency of Research on Cancer (IARC)/
GLOBOCAN
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21.5  Collective Data of Cancer Mortality

The 2020 cancer mortality rates of Qatar, Comoros, and Djibouti are illustrated for 
the year 2018 (Fig. 21.5) [2, 10−12].
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Fig. 21.5 Cancer mortality data of Qatar, Comoros, and Djibouti (2018 & 2020) [2, 10−12]. Used 
with permission from International Agency of Research on Cancer (IARC)/GLOBOCAN and 
WHO. (This adaptation is not published by IARC/GLOBOCAN and WHO. Hence, none of  
them are responsible for the content or accuracy of this adaptation)
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21.6  Oncology Care Developmental Systems in Qatar, 
Comoros, Djibouti

Qatar has one of the highest per capita incomes worldwide. It has been striving to 
articulate the best strategies that can reform the oncology care infrastructure of the 
state [1]. Whereas the cancer care data for the Comoros and Djibouti was limited 
and acquired through the cancer country profiles elucidated by World Health 
Organization (WHO) (Table 21.4) [10−12].

The data on human resources for Qatar, Comoros, and Djibouti is presented in 
Fig. 21.6. Few oncology care manpower fields were not available.

Table 21.4 Overview of oncology care profile for Qatar, Comoros, Djibouti [10−12]

Initiatives Year Qatar Comoros Djibouti

Mapping oncology services

Integrated NCD plan 2019 N/A Under 
development

N/A

NCCP (including cancer types) 2019 Operational Do not know Not in effect
No. of treatment services (surgery, 
radiotherapy, chemotherapy)

2019 3 1 1

Pathology services 2019 Available Not available Available
Early detection program/guidelines for 
4 cancers (breast, cervix, colon, 
childhood)

2019 3 cancer(s) 0 cancer(s) 0 cancer(s)

Availability of opioidsa for pain 
management

2015–
2017

195 4 0

No. of public cancer centers per 
10,000 cancer patients

2019 7.9 – –

Oncology system capacity

Availability of population-based 
cancer registry (PBCR)

2019 High quality 
PBCR

No 
information

No 
information

Quality of mortality registrationb 2007–
2016

Low No coverage No coverage

No. of external beam radiotherapyc 2019 23.8 0.0 0.0
No. of mammographsc 2020 111.1 19.6 59.3
No. of CT scannersc 2020 246.0 19.6 59.3
No. of MRI scannersc 2020 309.5 0.0 14.8
No. of PET or PET/CT scannersc 2020 15.9 0.0 0.0

Used with permission from World Health Organization (WHO) (This adaptation is not published 
by WHO. Hence, WHO is not responsible for the content or accuracy of this adaptation)
aDefined daily doses for statistical purposes (S-DDD) per million inhabitants per day
bThe mortality estimates for this country have a high degree of uncertainty because they are not 
based on any national NCD mortality data
cPer 10,000 cancer patients
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State of Qatar 

No. of radiation oncologists** 2019 N/A 
No. of medical physicists** 2019 158.7 

No. of nuclear medicine physicians** 2019 39.7 
No. of medical & pathology lab scientists** 2006 4000.0 

Union of the Comoros 

No. of radiation oncologists** 2019 N/A 
No. of medical physicists** 2019 0.0 

N/A
N/A

N/A**snoegrusfo.oN
2019**stsigoloidarfo.oN

No. of nuclear medicine physicians** 2019 0.0 
No. of medical & pathology lab scientists** 2012 N/A 

Republic of Djibouti

No. of radiation oncologists** 2019 N/A 
No. of medical physicists** 2019 0.0 

252.22013
2019

**snoegrusfo.oN
N/A**stsigoloidarfo.oN

No. of nuclear medicine physicians** 2019 0.0 
No. of medical & pathology lab scientists** 2005 44.5 

**Per 10,000 cancer patients 

No. of surgeons**                 2011        531.7
No. of radiologists**                   2019                 N/A

Fig. 21.6 Oncology Manpower in Qatar, Comoros, and Djibouti [10−12]. Used with permission 
from World Health Organization (WHO). (This adaptation is not published by WHO. Hence, WHO 
is not responsible for the content or accuracy of this adaptation)
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21.7  Cancer Care Challenges

Cancer control plans in countries where the health system is still evolving have been 
aggravated by a lack of skilled professionals, high treatment and diagnostic costs, and 
the emergence of complicated personalized systematic treatment plans. Moreover, 
there are many factors, for instance, culture and habits, that contribute to indigent 
cancer awareness and prevention among the community. The supreme level of public 
awareness and education in Arab countries is yet to be achieved since Arab women 
only seek medical check-up when their cancer has developed to locally advanced or 
metastatic stages. This leads to late presentation, substandard patient outcomes and 
imprecise epidemiological data. There are a few considerable barriers to improving 
cancer outcomes in the Arab communities, including hurdles generated by the disso-
ciation of innovative cancer research from service delivery, the fact that public aware-
ness concerning cancer is relatively lower than misconceptions about the disease that 
are quite high, low uptake of screening programs in the Arab community perhaps 
owing to health and social beliefs about the disease, family relationships, shame or 
embarrassment, discomfort, fatalism and social stigma [13]. A few more challenges 
for optimum cancer care services include reliable diagnostics (in addition to advanced 
pathology services and staging), fragmented treatment option (chiefly for radiotherapy 
administration along with complete scope of systematic treatment), establishment and 
upkeep of cancer data registries for their respective countries, and coordination of 
multi-disciplinary spheres to broaden outreach programs for the community [13].

There is a lack of cancer data from the Comoros and Djibouti. Moreover, cancer 
research is nominal in these countries. A patient-centered approach is required to pro-
vide excellent care for their patients. Health authorities should implement feasible 
strategic plans to expand cancer control and prevention measures in the community.

21.8  Conclusion

Qatar has one of the highest per capita incomes across the globe. It has invested in 
healthcare infrastructure and state-of-the-art technologies, which resulted in 
upgraded cancer care facilities across the country. The research and other oncology 
supporting fields are also at an advanced stage. Conversely, oncology care services 
in the Comoros and Djibouti are still underdeveloped. This chapter highlighted epi-
demiology and cancer services in the respective countries while indicating unavail-
able facilities through WHO data.

Conflict of Interest Authors have no conflict of interest to declare.

H. O. Al-Shamsi and F. Iqbal



351

References

 1. Qoronfleh MW. Pathway to excellence in cancer care: learning from Qatar’s experience. Precis 
Med Sci. 2020;9(2):51–61.

 2. Ferlay J, Ervik M, Lam F, Colombet M, Mery L, Piñeros M, Znaor A, Soerjomataram I, 
Bray F. Global cancer observatory: cancer today. Lyon: International Agency for Research on 
Cancer; 2020. Available from: https://gco.iarc.fr/today. Accessed 21 Aug 2021

 3. https://www.britannica.com/place/Comoros. Accessed Aug 2021.
 4. Singh GK, Azuine RE, Siahpush M. Global inequalities in cervical cancer incidence and mor-

tality are linked to deprivation, low socioeconomic status, and human development. Int J MCH 
AIDS. 2012;1(1):17.

 5. https://www.britannica.com/place/Djibouti. Accessed Aug 2021.
 6. United States Department of State. Bureau of Public Affairs. (1988). Djibouti. Department of 

State Publication background notes series, p. 1–7.
 7. https://www.presidence.dj/sousmenu.php?ID=18. Accessed Aug 2021.
 8. Hamdi Y, Abdeljaoued-Tej I, Zatchi AA, Abdelhak S, Boubaker S, Brown JS, Benkahla 

A. Cancer in Africa: the untold story. Front Oncol. 2021:11.
 9. Yap ML, Zubizarreta E, Bray F, Ferlay J, Barton M. Global access to radiotherapy services: 

have we made progress during the past decade? J Glob Oncol. 2016;2(4):207–15.
 10. https://www.who.int/publications/m/item/cancer- qat- 2020. Accessed Aug 2021. Used with 

permission from World Health Organization (WHO) (This adaptation is not published by 
WHO. Hence, WHO is not responsible for the content or accuracy of this adaptation).

 11. https://www.who.int/publications/m/item/cancer-com-2020. Accessed Aug 2021. Used with 
permission from World Health Organization (WHO) (This adaptation is not published by 
WHO. Hence, WHO is not responsible for the content or accuracy of this adaptation).

 12. https://www.who.int/publications/m/item/cancer-dji-2020. Accessed Aug 2021. Used with 
permission from World Health Organization (WHO) (This adaptation is not published by 
WHO. Hence, WHO is not responsible for the content or accuracy of this adaptation).

 13. Brown R, Kerr K, Haoudi A, Darzi A. Tackling cancer burden in the Middle East: Qatar as an 
example. Lancet Oncol. 2012;13(11):e501–8.

21 General Oncology Care in Qatar, Comoros, and Djibouti

https://gco.iarc.fr/today
https://www.britannica.com/place/Comoros
https://www.britannica.com/place/Djibouti
https://www.presidence.dj/sousmenu.php?ID=18
https://www.who.int/publications/m/item/cancer-qat-2020
https://www.who.int/publications/m/item/cancer-com-2020
https://www.who.int/publications/m/item/cancer-dji-2020


352

Humaid O. Al-Shamsi is the director of VPS oncology services 
in the United Arab Emirates, which is the largest cancer care pro-
vider network in the UAE. He is also the President of the Emirates 
Oncology Society and an adjunct professor at the college of medi-
cine—University of Sharjah. Prof. Al-Shamsi holds triple specialty 
board certifications in medical oncology from the UK, the USA, 
and Canada. He completed his bachelor of science and bachelor of 
medicine from Cork University, the national university of Ireland, 
with honors in 2005. He then completed his internal medicine resi-
dency followed by medical oncology fellowship, and he then com-
pleted a subspecialty combined fellowship in gastrointestinal and 
palliative oncology at McMaster University in Canada in 2013. He 
then joined MD Anderson Cancer Center, The University of Texas, 
Houston, USA as an assistant professor from 2014 to 2017.  Prof. 
Al-Shamsi is the founder of Burjeel Cancer institute at Burjeel 
Medical City in Abu Dhabi, UAE, which is the most comprehen-
sive cancer center in the UAE. He has more than 70 peer-reviewed 
articles and book chapters. His research focus is on precision med-
icine and health policies related to cancer care in the UAE and the 
Arab region. He was awarded the researcher of the year in 2020 
and 2021 by the Emirates Oncology Society.

Faryal Iqbal holds an undergraduate degree in Molecular 
Biology and Biotechnology. Subsequently, she earned a postgrad-
uate qualification in Molecular Genetics from Pakistan, where she 
worked on finding the association between XRCC1 gene polymor-
phism and radiation exposure in healthcare workers. She is cur-
rently working with an oncology-specific research group and 
serving in the domains of scientific writing, data management, 
supervision of medical internees, and providing editorial assis-
tance. Ms. Iqbal’s research interests and publications encompass 
genetics and oncology. She intends to support research across the 
oncology key areas, including prevention, diagnosis, and treat-
ment. Her focus is on preparing for future adoption of genomic 
technology and increased use of genomic information as part of 
the cancer diagnostic and therapeutic pathways.

Open Access  This chapter is licensed under the terms of the Creative Commons Attribution 4.0 
International License (http://creativecommons.org/licenses/by/4.0/), which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, as long as you give appropriate 
credit to the original author(s) and the source, provide a link to the Creative Commons license and 
indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's Creative 
Commons license, unless indicated otherwise in a credit line to the material. If material is not 
included in the chapter's Creative Commons license and your intended use is not permitted by 
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder.

H. O. Al-Shamsi and F. Iqbal

http://creativecommons.org/licenses/by/4.0/


353© The Author(s) 2022
H. O. Al-Shamsi et al. (eds.), Cancer in the Arab World, 
https://doi.org/10.1007/978-981-16-7945-2_22

Chapter 22
Breast Cancer in the Arab World

Salwa Saadeh and Hikmat Abdel-Razeq

22.1  Introduction

Breast cancer is the most common malignancy diagnosed in females worldwide [1, 
2], and despite enormous efforts at early detection and the presence of many new 
and evolving treatments, it remains the leading cause of cancer-related mortality in 
females as well [3, 4]. The estimated incidence of new breast cancer cases was 
around 2.26 million in 2020, with a cumulative of 685,000 breast cancer-related 
deaths worldwide in that year [2]. Cancer in general, and breast cancer in particular, 
is a growing health issue in the Arab World.

The Arab world comprises 22 countries with memberships in the Arab League, 
spanning across the Middle East and North Africa. Unfortunately, many of these 
countries are troubled with financial and political instabilities, some being active 
war zones. Although there are significant linguistic and cultural ties and similarities, 
there are also many significant social and economic differences in addition to some 
ethnic and genetic variations. According to the World Bank ranking, some Arab 
countries are ranked as high income (i.e., Gulf countries) while others are ranked as 
low income (i.e., Syria, Sudan, and Somalia), with many in between [5]. These dif-
ferences have many implications on education, social perspectives, and health care 
system development and organization in their respective countries, in addition to 
direct effects on the policies prioritizing health care resources’ allocations.
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In the following review, we attempt to discuss the unique features of breast can-
cer and breast cancer care within Arab Countries. Although the Arab World is 
viewed as a single region, it is important, as mentioned above, to understand data in 
the context of the vast variations in political stability and social and economic devel-
opment variations between the different countries.

22.2  Epidemiology of Breast Cancer in Arab Countries

The exact prevalence and incidence of breast cancer cases in the Arab world are not 
known due to the lack of well-structured cancer registries in most of these countries. 
In addition, mortality registries and disease-specific mortality records are lacking 
and largely unknown. Data on breast cancer in the Arab World mostly stem from 
literature reviews of published data from individual countries in the forms of retro-
spective data reports and published individual institution records, many of which 
are high-quality reports published in peer-reviewed journals.

From available data from the years 2010, 2013, and most recently 2020, breast 
cancer is thought to be the most common malignancy diagnosed in Arab women, 
estimating somewhere between 14–42% of all tumors [6, 7] in some reports, and 
between 17.7–19% of all new cancers in others [8], depending on individual coun-
tries and type of reports reviewed. Age-standardized incidence also varies between 
countries and ranges between 9.5 and 50 cases per 100,000 women per year [7]. 
Although the incidence of new cases and burden of the disease seem to be lower 
than that in the more developed Western World and the global averages in general, 
the incidence has been rising over the past few decades [7, 9, 10], and the rate of 
increase seems to be similar to the global trend [9]. This increase can be partly 
attributed to advances in medical care and diagnosis, implementation of limited 
screening programs leading to better diagnosis of previously unidentified cases, in 
addition to better reporting. However, this can also be partially attributed to an 
actual increase in disease burden due to demographic and lifestyle changes. More 
Arab societies and women are being influenced by Westernized lifestyles such as 
dietary habits, delayed age at marriage and first pregnancies, lower reproductive 
rates, in addition to more smoking and more use of oral contraceptives and Hormonal 
Replacement Therapies (HRTs) [9–11].

The median age at the time of diagnosis of women with breast cancer in the Arab 
world is almost a decade younger than in industrialized countries such as Europe 
and the USA. It is estimated in different reports to be around 48–52 years compared 
to around 63 years, with somewhat between one-half and two-thirds of diagnosed 
individuals below the age of 50 [7, 10, 12, 13], compared to only about 23% below 
the age of 50 in the United States [14]. This can largely be attributed however to the 
young population structure. In addition to the younger median population age, 
elderly Arab women are also likely to be under-represented and more frequently 
underdiagnosed in relevant analyses, as they are less likely to obtain a mammogram 
or seek medical care for breast disease [15, 16].
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22.3  Breast Cancer Screening and Early Detection

Unfortunately, most Arab countries lack a structured universal screening program. 
Several awareness campaigns take place on different occasions, especially in the 
month of October, Breast Cancer Awareness Month. These kinds of campaigns take 
place in the form of media interventions, advertisements, public physician inter-
views, and awareness lectures/speeches. Although some promising screening pro-
gram initiatives have been recently raised in some countries, most women who 
undergo screening mammograms are either self-motivated, advised by afflicted 
family members, or by motivated physicians. These screening procedures are, how-
ever, not consistently covered by medical insurances. In addition, there is a lack in 
the number and distribution of mammography centers, and trained personnel, and 
the existing units are not universally monitored for quality, results, and reporting by 
any overseeing agency [10, 17].

Although some researchers and experts have suggested that the younger median 
age at the time of initial breast cancer diagnosis in the Arab World should trigger a 
younger age for breast cancer screening advice and target population [7, 10], others 
have challenged this suggestion since the median age of diagnosis in a population is 
thought to be less relevant than age-specific incidence when forming policies and 
recommendations [9, 18, 19].

22.4  Diagnosis and Stage

More women in the Arab World present with more advanced diseases compared to 
Western countries. More patients are diagnosed with larger tumors, positive lymph 
nodes, and inflammatory breast cancer, and metastatic diseases [17, 20–24]. Reports 
assessing tumor size at the time of initial presentation have estimated that as high as 
70–80% of tumors were more than 2 cm in diameter [20, 21]. Similarly, lymph node 
involvement at the time of initial diagnosis has also been reported at high percent-
ages of 50–80% [22–24].

Inflammatory breast cancer, being the most aggressive form of non-metastatic 
breast cancer, is associated with the highest mortality. It is considered rare and 
reported in only 1–2% of new breast cancer diagnoses in the United States [25, 26]. 
In the Arab world, reported rates are as high as 11% of newly diagnosed cases [27, 
28]. Unfortunately, the same applies to a higher incidence of de novo metastatic 
disease with rates as high as 13.4% compared to 6% [17, 29, 30].

There are many proposed reasons for the late diagnosis and advanced initial 
stage. Although genetic, adverse molecular variations and racial factors have been 
proposed; delayed presentation and late seeking of medical advice are likely to play 
a major role, as well. In addition to impaired access to adequate care, several 
psycho- social aspects also influence women’s decisions to delay diagnosis and 
treatment. This is discussed in an upcoming section.
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22.5  Obstacles to High-Quality Standardized Management

One major obstacle to optimal cancer care in general and breast cancer care in par-
ticular in the Arab region is the social, financial, and political instability of many 
countries in this region. Some countries are directly inflicted by wars, leading to the 
routing of health care resources away from many Non-Communicable Diseases 
(NCDs) such as cancer. With these wars and conflicted areas, there is a growing 
refugee crisis, as many people move from politically unstable areas to financially 
unstable countries. There has been an increasing awareness about this issue in recent 
years [31]. The repercussions of the Syrian crisis and refugee cancer care status 
have been comprehensively reviewed in several recent articles, for example [32–
35]. Cancer care results in a significant strain on health care systems in hosting 
countries, both financially and ethically. Although there continue to be international 
medical relief efforts, both through non-governmental and governmental agencies, 
the costly nature of cancer care, and the need to prioritize already limited resources, 
leads in many instances to suboptimal care or even neglect. The need for an increase 
in funding, in addition to multidisciplinary care teams and evidence-based standard 
operating procedures in these areas, is highly needed to coordinate and prioritize 
care and resources, but this is yet to be established [32, 33].

Although the role of multidisciplinary care is well established in cancer care to 
ensure the best available management approach and treatment outcomes [36], this is 
seldom available or practiced in the majority of healthcare systems in the Arab 
region. With few exceptions, many, even though not all, Arab countries lack univer-
sal access to comprehensive cancer care centers or patient care by specialized can-
cer care teams with the adequate advanced oncologic training and expertise needed 
to provide required complicated treatment plans, leading to suboptimal cancer care. 
As an example, the rate of modified radical mastectomies in Arab countries is much 
higher than that in internationally reported literature, reaching up to about two- 
thirds of cases [10, 20, 37–41], and is as high as 88% in some reports from Syria 
[42]. Around 21% of patients undergoing modified radical mastectomy will develop 
clinically significant lymphedema [43], a complication that could potentially be 
avoided in a subset of patients.

One important reason for a high rate of radical procedures in breast cancer is the 
advanced stage at the time of disease presentation. However, many of these proce-
dures could otherwise be potentially avoidable, and some reasons for this unex-
pected high rate have been explored in published reports. Lack of enough radiation 
therapy centers and accelerator machines in some countries are additional contribut-
ing factors [44]. Professional experience in breast-conserving surgery, sentinel 
lymph node sampling, skin-sparing and nipple-sparing mastectomies is not avail-
able in most of the low-income Arab countries and contributes to a higher rate of 
more radical procedures. Similarly, reconstructive surgeries are not always avail-
able, and when they are, not consistently covered by insurance [17].

Cost of cancer treatment in general, and new targeted and immunotherapy in 
breast cancer, in particular, is a major issue in The Arab World. There has been an 
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approval of several expensive novel agents for breast cancer in recent years. 
Although these treatments might be readily available in some high-income Arab 
countries, access to these medications and financial coverage by governmental and 
non-governmental insurance plans and agencies is limited in many others.

Cost and financial burden also play a role in the limitation of many other aspects 
of breast cancer care in the Arab world. One major example is genetic testing and 
counseling. Almost 10–15% of breast cancers worldwide are thought to be inherited 
[45], and genetic testing for the most prevalent cancer genes such as BRCA1 and 
BRCA2 has become standard in many countries and is recommended by interna-
tional guidelines [46]. However, this is not widely practiced or standardized in most 
Arab countries, reports from these areas are limited, and little is known about the 
role of these and other genetic mutations in Arab patients, although some reports 
suggest a higher prevalence in Arab women [47]. One report from Jordan, from a 
single institution’s experience, showed that about 14% of screened high-risk breast 
cancer patients had a deleterious mutation [48]. Two different studies in Tunisia 
showed contrasting variable results for BRCA1 testing in selected populations with 
a reported prevalence of 16% and 38% [49, 50]. Reports from Lebanon, Morocco, 
Egypt, and a few other countries have also shown variable results [51–57], likely 
reflecting variations in selection criteria for testing referrals, different testing tech-
niques, and small numbers of patients enrolled [48]. This lack of standardized and 
universal testing contributes to limitations of proper screening and follow-up in 
patients and their family members, further leading to late diagnoses and advanced 
disease stage at presentation. Cost and financial burden are not the only factors con-
tributing to inconsistent genetic testing and counseling in the Arab populations, 
however, with psycho-social aspects also playing a significant role in patient accep-
tance of testing, and sharing of results.

22.6  Unique Psycho-Social Aspects of Breast Cancer 
in the Arab World

Unfortunately, even in this time and age, cancer in general and breast cancer, in 
particular, is associated with significant social stigmatization in many countries and 
societies in the Arab world, regardless of socio-economic and educational develop-
ment in these countries. Women diagnosed with breast cancer often describe a feel-
ing of shame or guilt, and fear of being blamed for having cancer, as at times, it is 
regarded as a sign of punishment for undisclosed sins [8]. In addition, there is added 
stress of fearing they can pass their illness to their daughters, or that the females in 
the family are considered potentially diseased, and thus decreasing their chances of 
future marriage. This is more pronounced in less urban parts of the Arab world 
where arranged marriages and consanguinity are still a significant part of these soci-
eties. Light has been shed on these issues in several different reports from the area 
[58–64]. The importance of this particular aspect stems from the fact that this leads 
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many women to conceal their illness, delay seeking medical advice, and delay treat-
ment despite active symptoms and this results in late presentations and more 
advanced disease stages at the time of diagnosis. In addition, this is an important 
factor hampering the progress of national efforts for the promotion and implementa-
tion of screening programs. Much progress has been made over the past few years 
in awareness campaigns in many parts of the Arab world, and much more is 
still needed.

22.7  Conclusion and Future Directions

Breast cancer is the most common cancer diagnosed among women worldwide as 
well as in Arab countries. More advanced-stage and younger age at presentations 
are common features in the region. Resources and staff availability are quite vari-
able. Opportunities exist to up-scale the quality of care provided and that should 
reflect positively on treatment outcomes.
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Chapter 23
Colorectal Cancer in the Arab World

Adhari AlZaabi

23.1  Status of CRC in Arab Countries

23.1.1  Incidence

According to the most recent GLOBOCAN report, Colorectal Cancer (CRC) is con-
sidered the third most commonly diagnosed cancer and the second leading cause of 
cancer-related death worldwide. It accounted for almost 1.8 million new cases, and 
860,000 deaths in 2018. It is expected that the global CRC burden will increase by 
60% by 2030 [1]. The global incidence and mortality of CRC vary according to the 
geographical areas and countries, which could be attributed to  existing risk factors, 
ethnicity, comprehensiveness of cancer registries, availability of screening facilities 
and management protocols [2].

Fortunatly, the CRC incidence and CRC-related death is declining in the western 
countries [1]. On the other hand, there has been an obvious and rapid rise of CRC 
incidence and mortality across many developed countries in Asia, Eastern Europe 
and South America [3]. The Arab population is no exception, although the figures 
reported for colorectal cancer among Arabs are much lower than that for developed 
countries, yet the incidence of colorectal cancer in the Arab countries is increasing 
in the past ten years [4].

The Arab world has a population of >300 million people distributed among 22 
countries delimited by Lebanon and Syria to the north, Morocco to the west, Yemen 
to the south, and Iraq to the east. It includes the 7 Gulf Cooperation Council (GCC) 
member countries, including Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, United 
Arab Emirates, and Yemen.
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A rapid revolution and modernization have happened in this region at all levels, 
which cumulatively led to major changes in the disease burden profile where Non- 
Communicable Diseases exert a huge burden. That is mainly attributed to increased 
incidence of obesity, physical inactivity, stressful busy life, smoking, and dietary 
habits, which correlated with a dramatic increase in cancer incidence over the past 
10 years [5].

Focusing on Colorectal Cancer (CRC), the incidence and mortality of CRC 
among Arabs have obviously increased in the last decade. For example, in the GCC 
countries, CRC is considered the second most common cancer among both genders 
with reported 2.3 fold and a 2.7 fold increase in newly diagnosed cases of CRC 
among male and female, respectively [4]. A similar trend has been reported from 
other Arab countries (Table 23.1).

From table 23.1, Comoros reported the least CRC Age-Standardized Rate (ASR) 
(4.5/100,000) of both genders among Arab countries, while Gaza Strip reported the 
maximum ASR (18.6/100,000). It is very noticeable from the GLOBOCAN report 
that there is a multi-fold increase in the ASR in this region compared to previously 
reported ASR in the region [4, 6–9].

The National Health Services in the GCC countries and the World Cancer 
Research Fund Report (WCRF) and the American Institute for Cancer Research 
(AICR) have linked this increase to the drastic changes in the lifestyle and food 
consumption patterns such as high daily calorie intake, increased consumption of 
carbohydrates and sedentary lifestyle plus increased sitting time regardless of phys-
ical activity. These factors have synergized with the genetic factors of cancer among 
Arabs and resulted in a noticeable increase in the incidence of cancer. In fact, stud-
ies in food consumption patterns have confirmed the high consumption of this diet 
that is considered a high-risk dietary profile for cancer in general and CRC specifi-
cally [4, 10]. A comprehensive longitudinal study is needed to evaluate the detailed 
dietary profile and sedentary lifestyle of Arabs and evaluate their correlation with 
CRC incidence.

23.1.2  Clinicopathological Parameters

23.1.2.1  Age

CRC tends to occur at a younger age among Arabs compared to western population. 
The median age for CRC among Arabs is found to be 60+/− 15 compared to the 
average age of 70 years in Westernized countries. The population structure of Arabs 
might explain this finding as the majority of the Arab population are in this age 
group [7, 9, 11–16] but more studies are needed to find out if this is a real increase 
in the incidence in this age group or is it the population structure effect.
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Table 23.1 Estimated age-standardized incidence rates of Colorectal Cancer in 2020 across all 
ages in Arab countries compared to non-Arab countries

Estimated age-standardized incidence rates in 2020, Colorectal Cancer, all ages
Population Country Both gender Female Male

Arab Population Comoros 4.5 5.2 3.7
South Sudan 5.7 5.1 6.3
Egypt 6.1 6.2 5.8
Sudan 6.3 6 6.6
Djibouti 6.9 5.9 7.8
Mauritania 7.2 6.1 8.6
Iraq 8.7 6.9 10.8
Somalia 9.3 8.6 10.1
Oman 9.9 7.7 11.2
Yemen 10.7 9.5 12
Morocco 11.3 9.9 12.9
Lebanon 12.2 9.5 15.2
Kuwait 12.5 11.9 13.1
Tunisia 12.7 11.7 14
United Arab Emirates 13.1 17.3 11.5
Bahrain 13.9 14.6 13.7
Saudi Arabia 13.9 10.9 16.1
Algeria 15.3 14.2 16.5
Libya 15.7 15.1 16.7
Qatar 15.7 20.6 13.6
Jordan 17.7 18.4 17.2
Gaza Strip and West Bank 18.6 16.7 20.7

Non-Arab Population Democratic Republic of Korea 18.8 15.9 22.8
Malaysia 19.6 18 21.2
Turkey 20.6 16.2 26.2
United States of America 25.6 22.9 28.7
Germany 25.8 21.8 30.4
Sweden 27.8 25.2 30.5
France 30.1 24.9 36.3
Canada 31.2 27.9 34.7
Singapore 33 27.4 38.6
United Kingdom 34.1 29 40
Japan 38.5 30.5 47.3
Islamic Republic of Iran 13.9 11.9 15.9

Data Source: Arnold M, Rutherford M, Lam F, Bray F, Ervik M, Soerjomataram I (2019). ICBP 
SURVMARK-2 online tool: International Cancer Survival Benchmarking. Lyon, France: 
International Agency for Research on Cancer. Available from: http://gco.iarc.fr/survival/survmark, 
accessed [05/Feb/2021]

23 Colorectal Cancer in the Arab World

http://gco.iarc.fr/survival/survmark


366

23.1.2.2  Stage

Most CRC clinicopathological studies in the region reported an advanced stage 
(stage III and IV) cancer at diagnosis. Majority of CRC patients are diagnosed late 
when the tumor has already grown into a clinically detectable size causing alarming 
symptoms and signs [7, 9, 11–16]. It has been attributed mainly to lack of screening, 
poor awareness of the disease early symptoms and disconnected healthcare system. 
These patients either have ignored their symptoms since they are non-specific, or 
the primary care providers do not have high suspicion for cancer for such symptoms. 

23.1.2.3  Lateralization

There are no consistent findings on the lateralization of CRC among the Arab pop-
ulation. Majority of studies of CRC in Arab countries found that the most affected 
site is the rectum, followed by sigmoid and distal colon. This is similar to reports 
from western and regional countries [7, 9, 11–17]. In fact, there is a noticeable shift 
toward proximal colon cancer in western countries which has been explained by 
the high success rate of CRC screening for detection of rectal and distal colon 
tumors, leaving the proximal colon cancer undetected till late in the disease [1, 
18, 19].

23.1.3  Survival and Mortality

The CRC survival rate is lower in Arab countries compared to western countries. 
This is mainly because the majority of patients are detected late in an advanced 
stage due to lack of screening and poor awareness of signs and symptoms [9, 
20]. The Age-standardized mortality rate in the Arab population compared to 
non-Arab countries is listed in Table  23.2 (constructed from Globocan 2018 
report).

Egypt has the least estimated age-standardized mortality among Arab population 
(3.4) and Gaza strip has the highest among all Arab countries (11.2).

Prognosis of CRC that is diagnosed at a late stage is unfavorable with very lim-
ited treatment options available. The 5-years survival of CRC is highly dependent 
on the stage of the disease, being 95% for stage I CRC and decreasing to 70% for 
stage IV CRC [21]. This explains the relatively low survival rate of CRC among 
Arabs compared to western countries [16, 20, 22].
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Table 23.2 Estimated age-standardized mortality rates of colorectal cancer in 2020 across all ages 
in Arab countries compared to non-Arab countries

Estimated age-standardized mortality rates in 2020, Colorectal Cancer, all ages
Population Country Both gender Female Male

Arab Population Egypt 3.4 3.4 3.3
Sudan 3.9 3.6 4.2
South Sudan 4.5 4 5.1
Djibouti 5.3 4.6 6.1
Iraq 5.4 4.4 6.8
Mauritania 5.4 4.6 6.5
Oman 5.7 4.5 6.2
Morocco 6.2 5.4 7.2
Tunisia 6.4 5.6 7.3
Kuwait 6.6 6.1 7
Lebanon 6.7 5 8.8
United Arab Emirates 6.9 8.7 6.2
Bahrain 7.1 7.5 6.8
Saudi Arabia 7.3 5.6 8.7
Somalia 7.7 7.1 8.4
Yemen 7.7 6.9 8.6
Syrian Arab Republic 8.2 7.2 9.4
Algeria 8.3 7.7 9
Qatar 9 10.9 8
Jordan 9.6 9.6 9.7
Libya 10.2 9.8 11
Gaza Strip and West Bank 11.2 9.9 12.7

Non-Arab Population Canada 9.9 8 12
United States of America 8 6.7 9.4
Germany 9.9 7.3 12.9
Turkey 10.1 7.8 13
Malaysia 10.2 9.4 11
France 10.4 8.1 13.3
Sweden 10.8 9.7 12.1
Democratic Republic of Korea 10.9 8.7 13.5
United Kingdom 11.4 9.6 13.5
Japan 11.6 8.9 14.7
Singapore 16.2 12.8 19.8
Islamic Republic of Iran 7.3 6.3 8.3

Data Source: Arnold M, Rutherford M, Lam F, Bray F, Ervik M, Soerjomataram I (2019). ICBP 
SURVMARK-2 online tool: International Cancer Survival Benchmarking. Lyon, France: 
International Agency for Research on Cancer. Available from: http://gco.iarc.fr/survival/survmark, 
accessed [05/Feb/2021]
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23.2  CRC Screening in the Arab Region

23.2.1  Status of CRC Screening in the Arab Region 
and Barriers to Its Implementation

Screening is known to be the most powerful intervention to reduce the incidence 
and mortality of cancer [23]. In fact, the nationwide screening programs imple-
mented in the western courtiers have resulted in a noticeable reduction in both inci-
dence and mortality rate of the screened cancers [1].

Unfortunately, there is no established CRC screening program in most of the 
Arab countries, and even in those countries that have established such a program as 
a trial at a smaller scale, for instance, in the UAE, the uptake is very low [24]. The 
barriers were studied and collectively listed as system based and patients' based bar-
riers. The system based barriers include   lack of resources, disintegrated medical 
systems and lack of test recommendation to patient by the treating physicians. 
Patients based barriers include unawareness of symptoms and risk factors of CRC, 
lack of knowledge of screening tests and their significance, embarrassment from 
doing the test and stigma about being diagnosed with cancer [4, 24–30]. A study 
from UAE reported that almost 95% of participants were not advised to do the CRC 
screening by their physicians [31]. This necessitates significant efforts to be directed 
toward increasing the awareness of both patients and healthcare providers, primary 
healthcare providers specifically, about the suspicious symptoms and the signifi-
cance of early detection and screening. Furthermore, primary healthcare providers 
should be involved in the CRC screening program construction as they are the ones 
who can reach people and advocate for such campaigns.

In parallel to these findings, Arab Americans were found to have low adherence 
to CRC screening in the USA compared to Americans from other ethnic groups as 
well. The same local cultural, religious, and familiarity barriers do exist in the Arab 
American population despite being in a non-Arab country with well-established 
screening programs. Poor communication with the healthcare providers was high-
lighted as a major factor either due to language and culture barriers or distrust of the 
western recommendation. Other significant factors are costs and inaccurate under-
standing of risk factors [29, 32]. Such sociocultural barriers necessitate innovative 
awareness campaigns for Arabs to correct misconceptions and stress on the cost- 
effectiveness of screening programs. Furthermore, statistics of CRC status in the 
country and symptoms of the disease should be clearly communicated with people 
to influence their uptake of the screening program.

23.2.2  How to Improve CRC Screening in Arab Region

Every country has its own cancer burden that necessitates the construction of a 
cancer control plan with goals and objectives tailored to the available infrastruc-
tures and resources. In general, cancer screening programs are constructed either to 

A. AlZaabi



369

target the whole population or high-risk group specifically. There are so many 
determinants for such a decision. Since the number of CRC among Arabs is rela-
tively low compared to western nations, a screening program targeting high-risk 
groups would be a suitable starting step. Large-scale nationwide screening is 
expensive and needs a well-built infrastructure which is not the case in most of the 
Arab countries.

The reported insufficient screening uptake and poor awareness of CRCs among 
Arabs reflect the need for the involvement of all stakeholders; primary healthcare 
providers, ministry of health,  media  sector, schools, Non-Governmental 
Organizations, etc. Primary healthcare providers should be aware of the gap in 
knowledge in the population and work hard to ensure proper understanding of issues 
related to the risk of CRC and the usefulness of the screening programs [33]. Non- 
governmental and governmental organizations should be involved to spread aware-
ness and correct misconceptions and negative attitudes related to the disease and 
the  screening program. Media is a very powerful platform to spread awareness 
where it should be extensively used to stress on the significance of screening, 
increase awareness of the risk factors, CRC signs and symptoms. In fact, a study 
conducted in UAE showed that 66% of participants claimed that their main source 
of cancer information is media channels [31]. The other significant hall-
mark  of  succcessful screening program is the preparation of a strong and  con-
nected healthcare infrastructure in order to handle suspicious and confirmed cases 
systematicly and offer the needed management plans promptly. 

23.3  CRC in Arab: Hereditary, Familial, or Sporadic?

The mode of presentation of CRC follows one of three patterns: sporadic, inherited, 
and familial.

• Sporadic CRC is the most common and accounts for approximately 70–75% of 
all diagnosed CRCs. It is characterized by an absence of family history. Early 
onset CRC cases in Arabs are thought to be sporadic, which necessitates further 
research to decipher the main molecular, environmental, and behavioral 
mechanisms.

• Inherited CRC represents only 10% of all diagnosed CRCs. Patients usually are 
diagnosed with inherited syndromes that predispose them to develop CRC. The 
inherited syndromes are divided into two categories, polyp associated syndromes 
such as Familial Adenomatous Polyposis (FAP), MUTYH-Associated Polyposis 
(MAP) and hamartomatous polyposis syndromes and non-polyp associated syn-
dromes such as Lynch syndrome (HNPCC). Having a family member with CRC 
due to any of these syndromes necessitates early screening and sometimes pro-
phylactic procedures for all people in the family who are at risk to reduce their 
chance of developing CRC.
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• The third and least well-understood pattern is known as “familial” CRC, which 
accounts for up to 25% of cases. In this category, the CRC patients have a family 
history of CRC, but there is no clear pattern that is consistent with any of the 
known inherited syndromes. If a family member developed a familial CRC, it 
increases the risk of other members to develop CRC up to 1.7-fold, especially if 
the affected person is below the age of 55.

Unfortunately, data about the pattern of CRC and the molecular characteristics 
from Arab countries is scarce. That could be explained by the retrospective nature 
of the majority of the available studies where molecular markers and detailed family 
history are not routinely available. Furthermore, until recently, suspicious heredi-
tary CRC cases are identified through the application of specific clinical criteria 
listed in the Amsterdam and Bethesda guidelines without the use of a laboratory- 
based screening test [34]. Therefore, there is not enough molecular or genetic data 
to determine the pattern and molecular signatures of CRC among Arabs, which is a 
fertile area for future research.

23.3.1  Biological Markers

The development of colorectal cancer is an accumulative process that necessitates a 
sequence of genetic mutations and epigenetic events at different sites that trans-
forms the cells into cancerous cells [35]. There are several mutations that have been 
investigated and found to play a role in the initiation of CRC. Some of them have 
reached the clinic as biological markers for personalized medicine and prognosis 
prediction, such as mutations in KRAS, BRAF, and MMR, which are critical genes 
that are involved in cell proliferation, angiogenesis, cell motility and apoptosis. In 
fact, clinical evaluation and consideration of these genetic markers along with other 
clinicopathological parameters have revolutionized CRC management and improved 
patient outcome and prognosis. For example, KRAS-wild CRC showed 40–60% 
good response to anti-EGFR agents such as cetuximab. While KRAS mutant CRC 
and extended RAS family mutant tumors do not respond to anti-EGFR agents. 
Understanding the status of these biological markers in the Arab population is cru-
cial to compare with other non-Arab populations and support international 
guidelines.

23.3.1.1  KRAS

It is the Kirsten Rat Sarcoma (KRAS) gene, one of the commonly mutated onco-
genes that has been linked to CRC.  The KRAS protein is involved in signaling 
pathways that play a major role in cell proliferation, differentiation, and apoptosis. 
KRAS testing is now considered as part of the standard of care of metastatic CRC 
being recommended by international guidelines. The frequency of KRAS in the 
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Arab population has been found to range from 30% to 50%, which is similar to 
reported data from western population. Majority of KRAS mutations occur in codon 
12, which is found to be the same among Arab, Middle Eastern and Western popula-
tions [36–43]. KRAS mutant tumors are claimed to be associated with a more 
advanced stage CRC. Studies from the Arab world in patients at different stages of 
CRC did not find such association [43]. Therefore, the prognostic value of KRAS 
mutation was conflicting among studies. It has been associated with poor prognosis 
and outcome regardless of the stage of the tumor in a study done in Saudi Arabia 
[43], but it did not show that association in other studies. This could be explained by 
the variation in study design, especially study parameters that are related to sample 
size, ethnic group, modality of testing the KRAS mutation and timing of the reported 
tumor stage, whether the reported stage was at the time of diagnosis or at the time 
of data collection.

23.3.1.2  BRAF

BRAF is another attributed genetic marker for the initiation of CRC. The BRAF 
gene encodes a protein that is part of the Ras-Raf-MEK-ERK [44]. The frequency 
of BRAF mutation among Arabs with CRC was found to range from 2.4% to 4%, 
which is similar to nearby Asian and Middle Eastern countries, 4.9%, 4.6%, 
respectively, but lower than that reported from western countries (9.2%) [38, 
39, 45].

The BRAF and KRAS mutations were not significantly associated with any 
clinicopathological parameters, tumor lateralization, gender, age, compared to 
western countries, which were significantly associated with right-side tumor, 
female gender and metastatic tumor. This could be explained by the small sample 
size again from Arab studies and the method used to test these molecular markers 
[37, 38].

23.3.1.3  PIK3CA

This gene plays a role in the cell survival signaling pathway. Mutations in this gene 
have been found to be similar in Arabs and Western countries, which is about 
12–13% [36, 38, 46].

23.3.1.4  APC

The tumor suppressor gene APC plays an important role in CRC development. The 
absence of the APC protein leads to the accumulation of beta-catenin in the cyto-
plasm, resulting in constitutive transcriptional activation of TCF-responsive genes, 
which enhances tumor progression [47]. The frequency from the pooled results in 
Middle Eastern countries is (33%), which is consistent with the frequency rate in 
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Asian countries (32.4%), but it is lower than the frequency rate in Western countries 
(44.8%) [38, 48].

23.3.1.5  Mismatch Repair (MMR) Genes

A mutation in Mismatch Repair (MMR) genes (MLH1, MSH2, MSH6, and PMS2) 
is linked to the most common hereditary autosomal dominant CRC syndrome 
“Lynch syndrome (LS). The presence of Microsatellite Instability (MSI) is the hall-
mark of this syndrome. Several studies from the Middle East reported LS families, 
and the clinical features of these families appear to be similar to those seen in 
Western families. About 0.9% of newly diagnosed CRC in Saudi Arabia has LS, 
which is similar to other countries [49–51]. Siraj et al. reported 11.2% of CRC in 
Saudi Arabia patients to have MSI high that was related to LS [51], compared to 
9.4% found in the CRC population from UAE [52] and 11.6% from Israeli Arabs 
[53]. It is worth mentioning that MSI high is not only correlated to LS but also has 
been found in 10% of sporadic CRC. The presence of a hotspot mutation in the 
BRAF oncogene with the MSI indicates a sporadic tumor because the BRAF muta-
tion is never detected in LS [52]. MSI in sporadic CRC was associated with more 
proximal, poorly differentiated tumors and young male predominance [52, 54]. 
More studies are needed among Arabs in the genetic predisposition of CRC as early 
identification of individuals at high risk would allow earlier screening, intervention 
and subsequently improve outcomes.

23.3.1.6  Consensus Molecular Subtypes of CRC

Recent studies have evaluated the Consensus Molecular Subtypes (CMS) of CRC 
tumors and if there are any differences in these signatures related to the age of onset, 
the anatomical location or the prognosis. Interestingly, a CMS classification system 
has been constructed, which divided the CRC into four distinct subtypes, CMS1 
(Microsatellite Instability Immune), CMS2 (Canonical), CMS3 (Metabolic), and 
CMS4 (Mesenchymal) [55]. These subtypes differ in their clinical, genetic and bio-
logical signatures and subsequently treatment response. Since the construction of 
this CMS classification in 2015, it has been implemented largely in basic and clini-
cal cancer research but not yet integrated into clinical practice [56, 57]. More inten-
sive research projects with multidisciplinary collaboration are required in order to 
decipher the correlation between these classifications and other clinicopathological 
parameters before integrating them into routine clinical practice. There are no stud-
ies conducted on the prevalence of CMS subtypes among Arabs yet. In fact, 
Korphaisarn. et al. analyzed them among different populations and concluded that 
there is a substantial variation by geographic region [58]. Further studies are needed 
in global populations to understand the pattern and validate their findings which 
ultimately might add a new transcriptomic dimension for CRC management 
strategy.
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23.4  Early Onset Colorectal Cancer (EOCRC) in Arabs

Early Onset Colorectal Cancer (EOCRC) is defined as a colorectal cancer that is diag-
nosed before the screening age, i.e., < 50 years of age. As stated earlier, there was a 
noticeable decrease in incidence of adult-onset CRC (> 50 years) by 2% per year in 
the western countries compared to an annual increase of 1.5% per year among patients 
20 to 49 years old. In fact, there is a prediction that by 2030 in the USA, 10% of all 
colon and 22% of all rectal cancers are expected to be diagnosed in patients <50 years 
old [4]. Almost all reports on CRC in the Arab region reported predominant young age 
at diagnosis, even younger than western population at diagnosis. 17–38% of CRC 
patients diagnosed in Arab were younger than 40 years old [6, 7, 20, 54, 59–62]. This 
increase in EOCRC incidence has not been fully understood till now. A key question 
in understanding the factors responsible for increasing incidence of EOCRC is 
whether EO- and LO-CRC are the same disease, or if EOCRC is caused by unique 
underlying biological pathways that synergize with different risk factors. It was 
strongly believed that EOCRC is highly linked to genetic factors and hereditary famil-
ial syndrome. Surprisingly, recent evidence do not support this belief. Genetic risk 
assessment of a cohort of young CRC patients revealed that only 1  in 5 of these 
patients do carry a germline genetic mutation and about 25% of them had a first-
degree relative with CRC. The remaining majority of patients are sporadic [63, 64].

Retrospective studies to understand sporadic EOCRC revealed distinctive histo-
logic features in terms of the anatomical location of the tumor and stage at diagnosis 
compared to late-onset CRC and inherited EOCRC. Sporadic young-onset CRC has 
been found to present at advanced stages and often in the distal colon and the rec-
tum. Several studies have shown that sporadic EOCRC exhibit mucinous and signet 
ring features or poorly differentiated histology. Furthermore, they usually present 
with metastasis at diagnosis and are shown to have early disease recurrence and 
subsequently lower survival [63–65]. At the molecular level, investigation is going 
on to decipher its molecular profile. The most recent findings showed that sporadic 
EOCRC is associated with a higher percentage of synchronous and metachronous 
tumors [66]. The genetic profile of this cancer entity is different as well, where most 
of these tumors are microsatellite and chromosomal stable (MACS), lack DNA 
repair mechanism abnormalities and have significantly fewer BRAF and APC muta-
tions than late-onset CRC [38, 66, 67]. More studies are needed to understand the 
molecular and clinicopathological signatures of EOCRC among Arabs in order to 
construct the best preventive and intervention measures. 

23.5  Cancer Genetic Counseling in Arabs

As discussed earlier, hereditary cancer occurs in high frequency in several Arab 
populations due to high rates of consanguinity; 25–60% of consanguineous mar-
riages among Arabs [33]. In fact, a comprehensive genetic study conducted in Saudi 
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Arabia on children with cancer found that 4 in 10 children with cancer have heredi-
tary cancer syndrome. They reported 38% consanguinity among the studied group. 
Unfortunately, there are a smaller number of studies on familial and hereditary can-
cer among the Arab population. Several initiatives have been initiated from many 
Arab countries, such as the Saudi Human Genome Project (SGHP) and similar pro-
grams in Qatar, Egypt, and the United Arab Emirates aiming to understand the 
genetic profile and distribution of cancer among their population.

At the same time, healthcare planners envisioned the huge demand for familial 
cancer genetic counseling in the Arab world and worldwide in general [33]. The 
definition of Genetic counseling is a “process of helping people understand and 
adapt to the medical, psychological and familial implications of genetic contribu-
tions to disease” [68]. These facilities provide screening, monitoring and offer pro-
phylactic interventions to reduce the risk of cancer development.

It is true that these facilities have been found to positively reduce the cost of care 
and improve the cancer awareness and care satisfaction among patients and their 
relatives, but they have raised few other negative issues related to the psychological 
distress of doing the genetic test, misinterpretation of genetic results and sometimes 
unnecessary interventions [33, 69]. Therefore, professionally trained personnel are 
needed to run these clinics in order to overcome these challenges. Genetic counsel-
ors must successfully communicate risk perception to their patients and to provide 
significant levels of long-term psychosocial support to patients and their families.

Such clinics were established in several Arab countries such as in Saudi Arabia 
[33], Oman [70] and others. They have constructed guidelines and recommenda-
tions for different types of cancer [33]. These clinics receive referrals for patients 
who are genetically high-risk in order to do the needed genetic or clinical screen-
ing and proper counseling and interventions. Such genetic counseling and pro-
phylactic intervention coupled with increase in public awareness of risk factors, 
signs, and symptoms will collectively help in reducing the impact of CRC in the 
societies.

23.6  Conclusion

The burden of CRC is increasing worldwide. There is an unmet need for primary 
and secondary prevention measures in Arab countries. Cancer prevention programs 
should be implemented within an organized program with all infrastructure and 
resources tailored to ensure offering a comprehensive cancer care through all steps 
of the cancer continuum. Cost-effectiveness studies of either high-risk population or 
nationwide screening options are needed by every country to tackle their own can-
cer burden.
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Chapter 24
Palliative Care in the Arab World

Hibah Osman and Rana Yamout

24.1  Role of Palliative Medicine in Cancer Care

Palliative Care is the active holistic care of patients with serious or life-threatening 
illnesses. It aims to improve the quality of life of patients and families by managing 
symptoms such as pain and preventing and relieving suffering [1, 2]. Patients diag-
nosed with advanced cancer tend to experience an enormous symptom burden, 
aggressive medical care, as well as emotional and spiritual distress, all of which can 
result in poor quality of life throughout the course of the disease [3, 4]. Palliative 
care aims to support cancer patients by managing sources of distress throughout the 
course of treatment. This includes early detection and management of pain and 
other symptoms, providing psychosocial support to help patients and their families 
cope with cancer and its treatment, and supporting them as they make decisions 
about their treatment goals [4].

There is a common misconception that palliative care should only be offered 
towards the end of life and only after options for disease-directed therapies are 
exhausted. However, in recent years research has demonstrated that involvement of 
palliative care providers early in the cancer trajectory has advantages to patients, 
their families, and the healthcare system [4–7]. Patients receiving early palliative 
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care have a better quality of life, less depression, and longer survival while receiving 
less aggressive care compared to patients receiving standard oncological care [4]. 
Research evidence has led the American Society of Clinical Oncology (ASCO) to 
recommend that patients with advanced cancer begin receiving palliative care early 
in the course of their illness and in parallel to active cancer treatment [8].

Palliative care is in the early stages of development in the Arab world. It was first 
introduced in Jordan and Saudi Arabia in the early 1990s [9]. Several other coun-
tries followed over the next 30 years, but many countries still have no palliative care 
activity [1, 9, 10].

Cancer is among the leading causes of death in Arab countries, and cancer inci-
dence is projected to continue to increase. Patients diagnosed with cancer in the 
region tend to present at later stages of illness and therefore have high palliative 
care needs [11, 12]. Unfortunately, few of the patients who could benefit from pal-
liative care receive it. The number of palliative care providers in the region are not 
enough to meet the needs of the population, and services tend to be concentrated in 
urban areas and less accessible to people living in more remote rural communi-
ties [12].

24.2  Cost-Effectiveness of Palliative Care

Health expenditure among patients with cancer and patients near the end of life 
tends to be high. Research has shown that palliative care significantly reduces the 
cost of cancer care [10, 13]. Patients who receive palliative care have fewer visits to 
physicians and emergency departments primarily because pain and other symptoms 
are adequately managed. The role of palliative care in promoting open conversa-
tions about prognosis and clarifying goals of care also plays an important role in 
mitigating health care costs by reducing medical interventions that are unlikely to 
be of benefit and may in fact increase suffering. Palliative care has been associated 
with reduced hospital admissions, decreased hospital length of stay, and decreased 
ICU admissions [10].

In addition to reducing the direct costs to the healthcare system, the early intro-
duction of palliative care during the course of the cancer trajectory decreases unnec-
essary and burdensome personal and societal costs [4]. Palliative care can have a 
significant impact on the cost of informal caregivers and productivity loss which can 
be responsible for almost half of the total cost of illness [14].

24.3  Palliative Care Needs in Arab Countries

There are several approaches to estimating the palliative care needs of a country. 
Population-based methods estimate palliative care needs using mortality statistics, 
cause of death, hospital data on symptom prevalence, and data on opioid 
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consumption [2, 15]. It is estimated that less than 1% of the 23,569 people who 
needed palliative care in 2017  in the Eastern Mediterranean Regional Office 
(EMRO) in the Eastern Mediterranean received it [10].

In 2017, the Lancet Commission on Global Access to Palliative Care and Pain 
Relief (GAPCPR) introduced an approach to estimating Serious Health-related 
Suffering (SHS) as a proxy for the unmet palliative care needs of populations [16]. 
The Lancet Commission report was the culmination of a broader project that esti-
mated the palliative care needs of countries across the globe. Table 24.1 is a sum-
mary of the data on SHS for Arab countries based on the work for the GAPCPR [17].

There are no published estimates of the projected increase in SHS in Arab coun-
tries specifically. However, an analysis by the World Health Organization (WHO) 
region projects the highest proportional increase of the burden of SHS (170%) to be 
in the EMRO in between 2016 and 2060. Cancer is predicted to be among the five 
health conditions that will contribute to the largest increase in SHS and contribute 
to the largest number of deaths [18].

Table 24.1 People experiencing serious health suffering (SHS) for cancer, leukemia, and other 
diseases who could have benefited from palliative care in 2015 in Arab countries [17]

Country
Cancer 
(#)

Cancer 
(Per 1000 
pop)

Leukemia 
(#)

Leukemia 
(Rate per 
1000)

People with 
SHS (#)

Rate of people 
with SHS (Per 
1000 pop)

Algeria 40,000 1.016 1140 0.0288 157,000 3.96
Bahrain 1000 0.444 20 0.0131 2000 1.64
Comoros 1000 0.863 10 0.0068 4000 5.02
Djibouti 1000 0.880 30 0.0352 13,000 14.73
Egypt 127,000 1.385 3620 0.0408 428,000 4.67
Iraq 31,000 0.855 1560 0.0429 143,000 3.93
Jordan 7000 0.921 240 0.0320 24,000 3.16
Kuwait 1000 0.381 70 0.0174 7000 1.82
Lebanon 9000 1.617 230 0.0401 31,000 5.29
Libya 6000 1.034 190 0.0301 26,000 4.17
Mauritania 3000 0.637 20 0.0059 32,000 7.80
Morocco 42,000 1.234 760 0.0221 163,000 4.75
Oman 2000 0.399 100 0.0219 9000 2.02
Palestine No data No data No data No data No data No data
Qatar 1000 0.411 40 0.0189 3000 1.27
Saudi 
Arabia

18,000 0.559 650 0.0207 83,000 2.65

Somalia 10,000 0.901 280 0.0258 98,000 9.11
Sudan 28,000 0.688 970 0.0242 229,000 5.68
Syria 23,000 1.243 800 0.0434 123,000 6.64
Tunisia 13,000 1.198 310 0.0277 62,000 5.51
UAE 3000 0.291 100 0.0105 11,000 1.15
Yemen 15,000 0.547 1030 0.0386 105,000 3.91
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24.4  Palliative Care Policies

National health policies are an important indicator of healthcare priorities. They 
outline strategies and define resource allocation, which are both essential for the 
development of programs and services. The inclusion of palliative care in national 
health plans and legislation are essential steps towards the integration of palliative 
care into healthcare systems [19]. National policies, funding for palliative care 
services, and the presence of a dedicated palliative care unit within the ministry of 
health are all considered important indicators of palliative care development [20].

The data on these indicators is limited in most Arab countries. Palliative care is 
only recognized as a specialty in Lebanon and Saudi Arabia [21]. More recently, 
other countries such as the UAE have moved towards the recognition of palliative 
care as a specialty. Tunisia is the only country with a stand-alone national palliative 
care strategy. Several Arab countries have a palliative care strategy included in their 
national cancer control plan or their non-communicable disease (NCD) action plan. 
In general, palliative care services are covered in countries with publicly funded 
healthcare, but patients must pay for palliative care in countries with private health-
care systems such as Lebanon and Jordan.

24.5  Palliative Care Services

There are several models for palliative care service delivery. Services can be deliv-
ered at home, in the ambulatory setting, in the hospital, in nursing homes or in dedi-
cated hospices. Most palliative care programs in the region are hospital-based, 
either in the form of hospital-based consultation services or dedicated inpatient 
units. Saudi Arabia, Jordan, and Egypt have the highest number of palliative care 
programs. No palliative care service providers have been identified in Syria, Libya, 
Yemen, Djibouti, or Somalia [11, 20, 21]. Figure 24.1 shows the number of pallia-
tive care programs in the Eastern Mediterranean Region (EMR) [21].

Even in countries with the most developed palliative care services, the services 
remain at the early stages of development and are not yet integrated into the national 
health system [10, 11]. Palliative care remains restricted to patients who have a 
limited prognosis and are no longer candidates for disease-directed therapies [22]. 
Most palliative care service providers in the region are located in large urban cities 
and primarily in tertiary care centers resulting in limited access to people living in 
rural areas [12].

Oncology patients can receive palliative care through their primary care provid-
ers, by their oncologist, or by a palliative care specialist. Regardless of who is pro-
viding the care, they should be able to address different sources of distress associated 
with illness which include the physical, the psychosocial and the existential. This 
usually requires the involvement of a multidisciplinary team that includes physi-
cians, nurses, social workers, psychologists, and a spiritual care provider. With few 
exceptions, palliative care programs in Arab countries are physician-led with lim-
ited involvement of other disciplines and treatment is largely focused on physical 
symptoms with limited attention to psychosocial or spiritual needs [22].
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The Worldwide Hospice Palliative Care Alliance (WHPCA) assessed and cate-
gorized countries according to the level of development of their palliative care sys-
tem into four categories. Group 1 includes countries with no known hospice or 
palliative care activity; group 2 includes countries with capacity building activity; 
group 3 consists of countries with isolated or generalized palliative care services; 
and finally, group 4 comprises countries with hospice or palliative care services 
integrated into mainstream service provision (Table 24.2) [10].

Fig. 24.1 Number of palliative care programs in countries of the Eastern Mediterranean. 
Reproduced with authorization from the IAHPC [21]
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24.6  Medication Availability

Access to opioids is regulated by governments to minimize diversion. Governments 
have employed different approaches to balance having safe access to opioid analge-
sia for the treatment of pain while minimizing diversion. Both prescribing and dis-
pensing are closely regulated and require special forms and documentation. There 
is major variability in prescribing regulations among Arab countries. They include 
restricting prescribing by medical speciality, by diagnosis, by location or level of 
care, by dose or by number of days supplied.

Pain control is an essential component of palliative care, and opioid consumption 
is widely utilized as an indicator of pain control and palliative care development. 
The ability to switch patients from one opioid to another (opioid rotation), when 
they develop side effects or there are contraindications to using one of the opioid 
analgesics, is essential to proper pain management. Therefore, access to different 
formulations is important for proper pain management. Opioid consumption is usu-
ally reported in oral morphine equivalents (OME).

Overall, morphine consumption in Arab countries is relatively low compared to 
the global average and very low compared to opioid consumption in Europe and 
North America. The mean opioid consumption in the Eastern Mediterranean Region 
(EMR) in 2014 was 0.384 mg/person, which is 16 times less than the average global 
consumption [11]. Table 24.3 includes a list of the opioids available in Arab coun-
tries and the opioid consumption in 2017 according to data from the International 
Narcotics Control Board (INCB). The average consumption in Arab countries was 
3.23 OME per person in 2017 compared to the average global consumption of 75.98 
OME per person in the same year [23]. Misconceptions about the use of opioid 
analgesics, limited training of physicians and nurses in pain management, and pre-
scribing restrictions all contribute to low consumption of opioid analgesics and 
inadequate pain control in the region.

Table 24.2 Arab countries by level of palliative care development according to World Palliative 
Care Alliance (WPCA) [10]

Level of palliative care development Countries

Level 1—No known palliative care 
activity

Comoros, South Sudan, Djibouti, Iraq, Somalia, 
Somaliland, Syria, Yemen

Level 2—Capacity building palliative 
care activity

UAE

Level 3 a—Isolate palliative care 
provision

Algeria, Mauritania, Bahrain, Egypt, Kuwait, 
Lebanon, Libya, Morocco, Palestine, Sudan, Tunisia

Level 3 b—Generalized palliative care 
provision

Jordan, Oman, Qatar, Saudi Arabia

Level 4 a—Palliative care services at 
preliminary stage of integration

None

Level 4 b—Palliative care at advanced 
stage of integration

None
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24.7  Education and Research

Palliative care has not yet been universally integrated into medical and nursing 
school curricula across the region. Some medical schools in Jordan, Lebanon, Oman 
are teaching palliative care as a separate module. Other countries like Egypt and 
Kuwait have integrated palliative care teaching in their undergraduate curriculum as 
part of modules in oncology or pulmonary medicine [21]. However, most medical 
schools have yet to include palliative care as part of their standard undergraduate 
curriculum. Few nursing schools in Jordan, Lebanon, and Tunisia have integrated 
palliative care principles into their nursing curricula or offer dedicated courses in 
palliative care [9, 21].

When palliative care first came to the Arab world, there were no specialist train-
ing programs in palliative care in the region and most experts practicing in Arab 
countries were trained internationally. The first palliative care fellowship program 
was established at the King Faisal Specialist Hospital and Research Center 
(KFSHRC) in Saudi Arabia in 2000. The program was later accredited in 2013. 
Many of its graduates have gone on to practice, build programs, teach, and mentor 
young clinicians in other Arab countries. However, the specialty has yet to be listed  
under the Arab Board of Medical Specialties, and Arab Board certification in 
Palliative Medicine is not yet an option for medical graduates.

Over the past 20–30 years, workshops, short courses, and certificate programs 
have been offered through cancer centers, universities, and organizations across the 
region. Many of these have been developed and delivered in collaboration with 
international partners such as the American Society of Clinical Oncology (ASCO), 
Hospice Africa Uganda, San Diego Hospice, OhioHealth, and Yale University.

Research funding and output in palliative care in the region remain limited. A 
scoping review of publications on palliative care from the EMR region between 
2005–2016 identified 73 unique articles [21].

24.8  Professional Associations

Medical societies are commonly seen as sources of information sharing and educa-
tional opportunities. However, they can also play a critical role in setting profes-
sional standards, encouraging and supporting research initiatives, advocating for 
change in the health system, and advancing a medical specialty.

Since palliative care was introduced to the region relatively recently, the activity 
of palliative care societies in the region remains limited. National palliative care 
societies have been established in Jordan, Kuwait, Morocco, Saudi Arabia, and 
Tunisia with varying degrees of activity. However, attempts at establishing a regional 
palliative care organization have not been successful to date.
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24.9  Pediatric Palliative Care

There is a paucity of healthcare experts in pediatric oncology in most Arab countries 
[24]. The few clinicians trained in pediatric palliative care in the region mostly prac-
tice without the support of a multidisciplinary team, program, or department. A 
manual search of organizations dedicated to pediatric palliative care listed on the 
website of the International Children’s Palliative Care Network (ICPCN) revealed 
only two organizations in Kuwait: the Kuwait Association for the Care of Children 
in Hospital (KACCH) and Bayt Abdullah Children’s Hospice (BACCH) Sheikh 
Khalifa Medical City.

Approximately 14,000 children younger than 15 years are diagnosed with cancer 
each year in Arab countries [25]. Cancer is a primary cause of illness-related mor-
tality among children. However, even in countries with more advanced palliative 
care systems like Egypt, Lebanon, and Jordan, there are no policies or guidelines 
dedicated to pediatric palliative care. In some countries, like Morocco, opioid regu-
lations are more restrictive for pediatric patients [26]. The absence of national 
guidelines, limited knowledge, inadequate training, restricted access to opioids, and 
limited resources are all barriers to the advancement of pediatric palliative care in 
the region [27].

24.10  Arab Culture and Palliative Care

Culture and social norms are central to the way people cope with pain, cancer, treat-
ment choices as well as death and dying. The role of the family, social values, reli-
gion, and health beliefs all have an important impact on how treatment options are 
communicated, how decisions are made, and what treatments are received when a 
patient is sick.

As in many other countries, misconceptions and stigma associated with the use 
of opioid analgesics create barriers to pain management. Fear of addiction and the 
belief that opioids should be reserved for the final days of life are prevalent in Arab 
countries.

The family unit plays a very central role in Arab culture. When someone has a 
serious illness, the extended family generally contributes to caregiving and provid-
ing support to a patient. Decision-making usually rests with the family or a family 
spokesperson rather than the individual [22]. Family members often withhold infor-
mation as disclosure of a terminal illness or a cancer diagnosis can be perceived as 
harmful to the patient [12, 22].

Choosing costly medical interventions and hospital-based care can be one way 
for the family to express how much their loved one is valued. Families are less likely 
to choose to keep a patient at home and minimize aggressive interventions towards 
the end of life. There can be significant social pressure to demand more aggressive 
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care [22]. Misconceptions about palliative care, pain management, and opioids can 
be important barriers to patients receiving the care that they need.

Religion also plays a central role in the lives of most patients and frequently 
influences the choices they make about their care. Families may reach out to a reli-
gious resource for guidance in medical decision-making. Religious interpretations 
vary, and there can be a lack of clarity around legal issues related to medical care at 
the end of life [22]. These include inconsistent interpretation of the position of Islam 
on medical interventions that may be considered futile and even pain management. 
Policies allowing choice around aggressive medical interventions towards the end 
of life are variable across countries and institutions based on the interpretation of 
Islamic law.

24.11  Future of Palliative Care

Given the overwhelming evidence regarding the benefit of palliative care to oncol-
ogy patients, Arab countries should strive to make palliative care a standard compo-
nent of cancer care and accessible to patients who need it. Current efforts to build 
palliative care in the region include many innovative programs and successful initia-
tives led by forward-thinking pioneers with great skills and commitment. However, 
more often than not, leaders work in isolation from the broader palliative care com-
munity. Collaborations and coordination of efforts across borders have been limited. 
This is indicated by the absence of a functional Arab palliative care association after 
30 years of regional activity.

Coordination of regional efforts can encourage the development of policies, 
guidelines, standards, and regulations. Collaborative efforts can expand training 
programs and advocate successfully for registration of palliative care as a specialty 
with the Arab Board of Medical Specializations and eventual board certification. 
Regional efforts can be helpful in coordinating access to opioid analgesics at the 
regional level, increasing awareness, engaging communities, and mobilizing 
resources for education, research, and service delivery.

An example of such an effort is the Palliative Care Regional Expert Network 
which was launched by the WHO Eastern Mediterranean Regional Office (EMRO) 
in September 2019. The network was the outcome of a regional meeting held in 
Beirut with the aim of setting priorities, drafting a roadmap for the development of 
palliative care in the region, and providing input and technical guidance to support 
governments as they implement national palliative care priorities, structures, and 
activities in line with regional and global commitments. The group has brought 
together leaders in palliative care from 9 countries to think together, share informa-
tion, and collaborate on projects.
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24.12  Conclusion

Serious health-related suffering due to cancer is high in Arab countries and pro-
jected to increase through the first half of the twenty-first century. There is great 
variability in the level of palliative care development across the region, but even in 
the most advanced countries, services do not meet the needs of the population in the 
setting of high incidence of cancer at advanced stages. The lack of national policies 
and funding; limited training opportunities, human resources, and service provid-
ers; restricted access to medications; poor public awareness; and the lack of coordi-
nation and collaboration among palliative care professionals have hindered the 
integration of palliative care into health systems in the region. Political instability 
and regional conflicts have forced many governments to focus on crisis manage-
ment leaving limited resources to invest in health infrastructure. Regional planning 
must address all these dimensions to allow healthcare systems to meet the palliative 
care needs of cancer patients across the Arab world.
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Chapter 25
Cancer Research in the Arab World

Randah R. Hamadeh , Haitham Jahrami , and Khaled Nazzal 

25.1  Introduction

Health research productivity in the Arab countries is lagging than other non-Arab 
countries in the Middle East and the world [1–3]. It is below the world average 
except for four countries (Qatar, Tunisia, Lebanon, and Kuwait) [2]. However, there 
has been an increase in scientific productivity since the start of the 1990s [4]. A 
study on the toxicology research output among Middle Eastern Arab countries has 
also shown that Arab countries are falling behind in the number of publications and 
noted a rise in the research activity [5].

The Arab world was delayed in the number of publications in top journals and 
the number of citations [2]. International collaborations have contributed to the 
recent increase in citations and publishing in top quartile journals [2]. It has been 
reported that common metrics that assess health research are missing from some 
Arab countries [6]. Research in the Arab region has been criticized for several 
issues, including the underinvestment in research and development, production, and 
use of research [4, 7, 8]. Arab countries have low Gross domestic Expenditure on 
Research and Development (GERD) as a percentage of Gross Domestic Product 
(GDP), with Libya (0.86) and Morocco (0.73) having the highest GERD/GDP ratios 
[9]. It is worth noting that most Arab countries suffer from brain drain except for the 
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Gulf Cooperation Council (GCC) countries who, on the contrary, attract profession-
als, including academicians and researchers from the Arab world and elsewhere 
[10]. Conflict, political turmoil, and difficulty in publishing in journals with high 
impact factors are among the other reasons given to the Arab countries’ delay in 
comparison to the world [1, 11]. Further, few faculty members and graduate stu-
dents in the Arab world publish, and those who do mostly published in journals that 
are not indexed in Scopus or Web of Science. Moreover, not all Arab universities 
require publications for academic promotions. For the 11 Arab countries that have 
available data, the number of researchers per million inhabitants ranges from 19 in 
Sudan to 1394  in Tunisia [9]. Another challenge that some Arab countries, GCC 
countries, in particular, face in conducting research is the heterogeneity of the non- 
national population and their transient nature with implications such as sampling, 
the need for translating questionnaires into several languages if used as a tool and 
conducting longitudinal studies [12].

25.2  Cancer Research Output in the Arab World

There is a rise in cancer incidence rates in the Eastern Mediterranean Region (EMR) 
countries that include 19 Arab countries in addition to Afghanistan, Iran, and 
Pakistan. This rate is expected to increase twofold from 2012 to 2030. The top five 
cancers among males are lung, prostate, colorectal, liver, and urinary bladder [13]. 
The corresponding cancers for females are breast, cervical, colorectal, ovarian, and 
stomach cancers. Despite this burden, cancer research output in the Arab countries 
is low, which is a disadvantage to the academic community [13]. Further, none of 
the institutions in the Arab world were listed among the 2020 top 200 institutions in 
cancer research based on the Nature Index [14]. Globally, cancer research has been 
increasing, with the United States and China taking the lead [14, 15].

Of all the research performed worldwide, 4% was on cancer research in 2014 
[15]. A study comparing the health research output and burden of disease in Palestine 
indicated that cancer is seldom addressed in the country’s publications relative to its 
burden [16]. On the other hand, a scoping review of Non-Communicable Diseases 
(NCDs) from seven Arab countries reported that there was a relative surplus of can-
cer publications compared to cardiovascular diseases [17]. Only one study assessed 
the cancer research output of Arab countries, however, it was limited to seven coun-
tries out of the twenty-two [18]. Another study examined breast cancer research in 
all Arab countries [19]. Two studies assessed cancer publications output in Qatar 
[20] and Egypt [21]. The Qatari study reported that cancer publications represented 
17% out of total publications from 2000–2012, below the world average (24%) with 
the number of cancer publications per 1000 population increasing from nil in 2000 
to 0.02% in 2012 [20]. The Egyptian study concluded that the Egyptian cancer and 
biomedical publications comprised 0.13% of the world’s cancer publications 
between 1991 and 2010 [21].
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The review of cancer research productivity in seven Arab countries that covered 
14 years starting 2000, ending 2013, indicated that the productivity in Arab coun-
tries is lower than Europe, Japan, and the United States, which was attributed to the 
lower number of researchers, lack of financing, research support, networking, and 
difficulties in accessing reliable and valid data. Furthermore, the review highlighted 
the role of political unrest in hindering research output [18]. In a publication on 
global cancer research, none of the Arab countries were listed as contributors of at 
least 1% of the global cancer publications, although few low development index 
countries were included [22].

As far as the last cancer research publications review of Arab countries is con-
cerned, only seven Arab countries were included that covered a 14-year period 
which ended in 2012. Thus, we identified cancer publications for the last decade 
starting 2010 and ending 2019 to include all Arab countries. We searched using 
Scopus, PubMed/Medline, and Google Scholar using the keywords “Arab” and 
“cancer” and repeated the search for each of the 22 Arab countries and “cancer.”

The review that we conducted included 4541 publications confirmed that the 
publications almost doubled in 2019 compared to 2010, with a steady increase since 
2017 (Fig.  25.1). Among the seven Arab countries included in the review by 
Hamadeh et al., [18] Morocco had the highest proportion of publications (40.8%), 
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followed by Lebanon (25.3%), Kuwait (19%), Iraq (5.8%), Sudan (5.4%), Bahrain 
(2.1%), and Palestine (1.6%). In our review, there was a large variation between the 
countries where some contributed to most of the output and some hardly had any 
publications. Few studies included several Arab countries or were regional like 
those conducted in the GCC countries, Maghreb countries and the North African 
countries. The top five countries that had major contribution to the cancer research 
productivity were Egypt (19.5%), Saudi Arabia (17.6%), Morocco (11.8%), Tunisia 
(8.5%), and Jordan (8.2%), accounting for almost two-thirds of the cancer publica-
tions in this period excluding their contribution to regional or global studies. Egypt 
and Saudi Arabia had a steady rise in the number of publications in recent years in 
line with the increase in total publications (Fig. 25.1). However, there was a dearth 
in cancer publications from the Arab Sub-Saharan African countries (Comoros 
Islands, Djibouti, Mauritania, and Somalia). The majority (92.2%) of the publica-
tions were in English and the remaining in French (mostly from the Maghreb coun-
tries) except for one in Italian, and the other in Spanish.

25.3  Arab Cancer Regional Studies

There were several articles that included Arab or EMR countries or were regional, 
focusing on all cancers or specific cancers with various themes. Among those is the 
one by (Hamadeh et al. 2017) that examined cancer research [18], one examining 
mutations in hereditary breast and ovarian cancers [23], prostate cancer [24], liver 
cancer [25], cervical cancer [26] and colorectal cancer [27]. As for the regional, from 
the Maghreb, and GCC countries, among the most recent publications that included 
all cancers were those by Ben Abdelaziz et al. 2019, and Al-Zalabani 2020 [28, 29]. 
Others investigated specific cancers like cervical and breast cancers [30, 31].

25.4  Cancer Research in Arab Countries Based 
on Cancer Registries

Most Arab countries have Population-Based Cancer Registries (PBCR), yet they are 
not fully utilized for research. There is a deficiency in population-based studies that 
can provide incidence, prevalence, mortality, survival, and other data [13]. A recent 
survey by the International Agency for Research on Cancer (IARC) and the World 
Health Organization (WHO) Eastern Mediterranean Regional Office on PBCR in 
12 Arab and one non-Arab country in the EMR showed that such data has limited 
availability, including mortality data [32]. During the past 10  years, most Arab 
countries did not utilize the PBCR to their full potential. Breast cancer was the most 
PBCR based researched cancer, followed by lung cancer. In contrast, Saudi Arabia 
had several publications based on PBCR that included all cancers and a landscape 
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of specific cancers [33–37]. There were several PBCR based studies from other 
countries during 2019 and 2020 [38–42].

25.5  Most Researched Cancers

Out of the 4541 publications, 712 articles included all cancers or were nonspecific. 
Of the remaining, the ten commonest cancers that were researched in the last decade 
were breast cancer, colorectal cancer, liver cancer, leukemia, childhood cancers, 
lung cancer, cervical cancer, bladder cancer, prostate cancer, and Non-Hodgkin’s 
Lymphoma (NHL), with variable contributions (Fig. 25.2). It is gratifying to know 
that cancer publications in the Arab world focused on most of the commonest five 
cancers among males and females [13] with the exception of stomach and ovarian 
cancers.

It has been previously reported that breast cancer research output was low in the 
1970s and 1980s and started to increase in the mid-1990s. However, it was lower 
than that of non-Arab countries in the region. Further, Egypt and Saudi Arabia were 
the major contributors to breast cancer research, and there was a sharp increase in 
the two countries in the decade preceding 2012 [19].

In our review, almost a quarter of the Arab cancer publications in the last decade 
focused on breast cancer. The top five Arab countries that contributed the most in 
breast cancer research during the last decade were Saudi Arabia (17.5%), Egypt 
(16.2%), Morocco (11.1%), Tunisia (9.6%) while Iraq and Jordan equally contrib-
uted to 7.8%. There was a variation between the countries with respect to the pro-
portion of the country’s cancer research focusing on breast cancer. Of all the cancer 
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research that was conducted in the country, the proportion of breast cancer articles 
ranged from 14.3% in Mauritania to 44.2% in Bahrain (Fig. 25.3).

The proportion of publications focusing on lung cancer was 3.6% of all the pub-
lications. Over two-thirds of the lung cancer publications were from five countries: 
Morocco, Tunisia, Egypt, Lebanon, and Saudi Arabia. There was a large variation 
between the countries by the proportion of colorectal cancer research. Saudi Arabia 
was the leading contributor to almost one-third (32.5%) of the research on colorec-
tal cancer in the Arab world, followed by Egypt (14.4%), Tunisia (14%), Morocco 
(8.4%) and Jordan (6.5%). Out of all the prostate cancer publications in the last ten 
years, Saudi Arabia contributed 17.9%, Egypt, 15.4%, Jordan, 12%, Tunisia, 10%, 
and Algeria, 8.5%. As for liver cancer, the major contributor among the Arab states 
was Egypt, which provided almost three-quarters of the publications, with Saudi 
Arabia being next contributing 10.9%. Egypt contributed the most (44.8%) of the 
bladder cancer publications, followed by Tunisia (13.4%) and Morocco (9.7%). 
Egypt (26.1%), Lebanon (14%), Morocco (14%) and Saudi Arabia (13.5%) contrib-
uted significantly to the cancer research on leukemia. About a quarter of the articles 
on cervical cancer were from Saudi Arabia. Morocco (19.9%), Tunisia (14%) and 
Egypt (9.9%) also made high contributions. Over one-third (34.5%) of the publica-
tions on childhood cancers were from Egypt. The rest were mainly from Jordan 
(13.1%), Lebanon (10.2%) and Saudi Arabia (10.2%). Around half of the NHL can-
cer publications were from Morocco and Egypt, almost equally distributed. Tunisia 
and Saudi Arabia contributed 20%.
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25.6  Journals

Table 25.1 shows the top 5 ranked journals for the total cancer publications and the 
countries that contributed the most to the cancer research output in the Arab world 
during the last ten years. The Asian Pacific Journal of Cancer Prevention and the 
Pan African Medical Journal were the only non-Arab journals among the top 5 most 
popular journals for cancer publications from Arab countries. The former was also 
among the top 5 ranked journals in Egypt, Saudi Arabia, Morocco, Tunisia, and 
Jordan. It accounted with the Saudi Medical Journal for 20% of all the Saudi pub-
lications. In Morocco, 20% of the articles were published in the Pan African 
Medical Journal. It is worth noting that all the countries except for Morocco had a 
local journal amongst its top selected journal for cancer publications. The Saudi 
Medical Journal was reported to be the most popular journal for breast cancer 
research in Arab countries [19] and one of the top five in our review, contributing to 
2.8% of the total breast cancer publications. In our review, the Saudi Medical 
Journal was second (2.5%) after The Asian Pacific Journal of Cancer Prevention 
(9.5%) for the breast cancer publications. The third, fourth, and fifth journals were 
Pan African Medical Journal (2.3%), BMC Cancer (2.1%) and PLoS ONE (1.7%), 
respectively.

The top 20 journals where Arab cancer research publications in the last decade 
were published are presented by quartile and Scimago Journal Rank (SJR) in 
Table  25.2. Their SJRs ranged from 0.11 to 1.627, with an average of 0.487. 
These top 20 journals had published 28.1% of the research manuscripts in the 
region in the last ten years, 40% of which were Q4 journals. There were few pub-
lications in the Q1 journals with high SJR like The Lancet, Lancet Oncology, 
Cancer Discovery, and Cancer Cell International, but their contribution was 
0.7% only.

25.7  First Authors

Usually, the country of the first author is where the study is conducted. However, in 
the Arab region, there are several publications whereby first authors have affiliations 
from other Arab countries or even from non-Arab countries. Some of these publica-
tions as well do not have a co-author from the concerned country. There are several 
possible explanations for this phenomenon. In assigning the affiliation of the first 
author, we usually consider the first affiliation written as the primary affiliation if 
the author holds more than one. Moreover, on some occasions, the first author writes 
one of his affiliations that might not be corresponding to that of the country where 
the study was undertaken. In addition, there are some cases where an Arab individ-
ual is studying or working abroad and is affiliated to a university or a non-academic 
institution elsewhere but conducting the research in his country of residence. 
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Further, there are instances where non-Arab faculty members leave the region and 
publish papers on the country they had worked in but with their new affiliations.

25.8  COVID 19 Pandemic and Cancer Research

Several researchers from the Arab world were active and published on cancer and 
COVID-19 (Coronavirus disease 2019). Since many Arab patients, including cancer 
patients, seek treatment abroad, a review examined the challenges that cancer 
patients and their families faced during the pandemic [43]. Arab researchers also 
studied the impact of the pandemic on the management of cancer patients [44]. 
Oncologists from the Gulf and Arab countries examined managing cancer patients 
virtually, the challenges they encountered and had a collaborative international 
study on a novel approach to manage cancer patients [45, 46]. Another study 
 provided treatment guidelines for cancer patients during the pandemic [47], and one 
looked into screening for COVID-19  in hospitals among asymptomatic patients 
with cancer [48]. A study from Jordan examined the “do not resuscitate” policy 

Table 25.2 The quartiles, and Scimago Journal Ranks of the 20 top journals of cancer publications 
of Arab countries, 2010–2019

S. No Name of Journal Quartile
Scimago Journal 
Rank

1 Asian Pacific Journal of Cancer Prevention Q2 0.813
2 Pan African Medical Journal Q3 0.203
3 Saudi Medical Journal Q3 0.276
4 Gulf Journal of Oncology Q3 0.143
5 Journal of the Egyptian National Cancer Institute Q3 0.424
6 Tunisie Medicale Q3 0.149
7 PLoS One Q1 1.395
8 Journal African du Cancer Q4 0.188
9 Journal of Cancer Education Q2 0.525
10 BMC Cancer Q1 1.627
11 Eastern Mediterranean Health Journal Q2 0.328
12 Annals of Saudi Medicine Q3 0.24
13 Kuwait Medical Journal Q4 0.11
14 Indian Journal of Public Health Research and 

Development
Q4 0.105

15 Bahrain Medical Bulletin Q3 0.135
16 Pediatric Blood and Cancer Q1 1.505
17 Oman Medical Journal Q2 0.309
18 Medical Oncology Q2 0.837
19 Journal of Pediatric Hematology/Oncology Q2 0.452
20 Bulletin du Cancer Q3 0.297

Scimago Journal List Ranking−2019. https://www.scimagojr.com/journalrank.php

25 Cancer Research in the Arab World

https://www.scimagojr.com/journalrank.php


404

during the pandemic in the largest cancer center in Jordan [49]. Researchers from 
Gaza, a city with several challenges, studied the additional ones faced by cancer 
patients in Gaza due to COVID-19 [50].

25.9  Conclusion

The Arab countries are mostly low to middle-income countries with few considered 
high income. Several countries are in conflict and political turmoil that makes 
research funding not a priority. Further, the research enabling environment in such a 
situation is not optimal, and some countries face brain drain of researchers. This 
partly explains why Arab countries fall behind in cancer research productivity. 
Nevertheless, there has been a steady increase in the cancer research yield with vari-
able contributions between countries. Breast cancer, the commonest cancer among 
females in the region, is given priority over other leading cancers with respect to 
research output. The PBCR are not used as expected to generate cancer studies. The 
main journals targeted by researchers in the Arab world are international journals 
with low ranking and local journals. There is an urgent need to examine the chal-
lenges and barriers facing researchers in Arab countries, allocate funds for cancer 
research and collaborate with researchers in notable institutions regionally and glob-
ally to improve the quantity and quality of cancer research. Concerted efforts should 
be made to narrow the knowledge gaps with respect to the less researched cancers 
and generate evidence. PBCR data should be made more accessible to researchers to 
assist in generating knowledge that contributes to cancer control and prevention.
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Chapter 26
Pediatric Oncology in the Arab World

Dua’a Zandaki and Iyad Sultan

26.1  Introduction

Childhood cancer represents a unique challenge in medical care. No other disease 
receives such emotional sympathy from the public. Yet, it remains to be challenging 
to allocate resources to offer proper therapy. Nowadays, survival rates for the most 
common childhood cancers surpass 80% in developed countries, while the average 
survival approximates 20% in resource-limited settings [1].

The Arab League has 22 member countries that have a population of over 420 
million, with one-third of them below the age of 15 (140 million, 33%). There is a 
great heterogeneity in the region of the world. The Gross Domestic Product (GDP) 
per capita ranges from 631 to 63,281 USD per capita. This is reflected on all other 
parameters, including infant mortality rate, for example, which ranges from 6 to 74 
per 1000 live births (Table 26.1).

The disparities in the level of care exist even within individual countries. Access 
to care can be readily available for patients who live close to medical centers, while 
this can be difficult to reach for those living in less privileged areas. The immigrants 
and non-nationals who reside in some Arab countries may not be able to afford the 
expensive care of childhood cancer, and a considerable gap continues to exist.

On the other hand, language and cultural background represent a common back-
ground that makes collaboration more feasible. The work of Non-Governmental 
Organizations (NGOs) may use this as a background for fundraising and health 
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initiatives that may help countries with fewer resources. The collaboration and shar-
ing expertise are also feasible and can easily extend to successful twinning.

According to GLOBOCAN, it is estimated that 18,114 children were diagnosed 
with cancer during the year 2020, and 6910 died (Mortality: incidence ratio of 0.38). 
The annual incidence of childhood cancer in Arab countries ranges from 7.5 per 
100,000 children (Djibouti) to 12.8 (Morocco), and variations may be attributed to 
registration accuracy (Fig. 26.1) [3]. The top five childhood cancers in the Arab 
World in 2020 are similar to those reported in the rest of the world (Fig. 26.2) [3].

It is noted that major gaps in our knowledge regarding the true burden of pediat-
ric cancer in the Arab world exists. In a scoping review by Gheorghe et al., where 
all literature from three Arab countries and Turkey were reviewed, it was revealed 
that much needs to be done to appreciate the impact of this problem [4]. One par-
ticular area of concern was the lack of reliable data regarding the outcome of 

Morocco

Saudi Arabia

Lebanon

Egypt

Oman

Kuwait

Libya

Algeria

UAE

Tunisia

Yemen

Somalia

Syria

Iraq

Palestine

Jordan

Sudan

Bahrain

Qatar

Comoros

Djibouti

0 2 4 6 8 10 12 14

Mortality

Incidence

Fig. 26.1 Incidence and mortality rates (per 100,000 children <15 years old) in Arab Countries as 
estimated by Globocan for the year 2020 [3]
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Others
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25%
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Non-
Hodgkin
lymphoma
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Hodgkin
lymphoma
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Kidney
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Fig. 26.2 A pie chart 
representing the 
proportions of the pediatric 
cancers in the Arab World 
as provided by Globocan 
using 2020 estimates [3]

pediatric cancer on national levels. This reflects the need to improve cancer registra-
tion and integrate survival data.

Ward et  al. developed a microsimulation model to estimate childhood cancer 
survival across all countries. Their initial estimates were based on CONCORD-2 
and CONCORD-3 studies, which were based on data obtained from national cancer 
registries when it was available [5, 6]. These estimates were then modeled using a 
computational approach to simulate the effect of different interventions on the out-
come of children with cancer. The study estimated that the global 5-year net child-
hood cancer survival was 37.4% (34.7–39.8%). They found that seven interventions 
provided small gains in survival, while a comprehensive approach of all policy 
interventions could raise the global survival of childhood cancer to 80.8%, if fully 
implemented. The estimates of 5-year net survival in North Africa and West Asia 
were 30.3% and 56.7%, respectively, which might be increased to 79.2% and 81.4% 
if all policies adopted [7]. While the estimates for North Africa seem to be alarming, 
this study was based on data provided by cancer registries, which may overestimate 
cancer mortality, if diagnosis is not linked properly to survival data. We used the 
estimates provided in this analysis to draw a map of survival estimates of Acute 
Lymphoblastic Leukemia (ALL), the most common pediatric malignancy. 
Figure  26.3 shows the 5- year net survival of ALL estimates using Ward et  al. 
data [7].
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26.2  Diagnosis Delay and Abandonment

The timely diagnosis of cancer requires the cooperation of parents and pediatri-
cians; parents must seek medical care early on, typically within a month of onset of 
new persistent symptoms that may initially mimic common childhood illnesses; 
pediatricians and other practitioners need to be aware of the manifestations of child-
hood cancer, some can be subtle and require careful history taking and physical 
examination. This is followed by essential investigations and timely referral to a 
pediatric oncology unit.

It was suggested that physicians contributed to more delay than parents, and this 
is consistent with our observations [9]. The delay in diagnosis leads to disease pro-
gression, which makes treatment challenging. According to Soliman et al., the rate 
of delayed diagnosis of retinoblastoma in Alexandria, Egypt was 62%, and it was 
significantly associated with advanced stage at presentation; 25% of delayed diag-
nosis was due to misdiagnosis by the first physician, and 21% was due to misjudg-
ment of parents [10].

A study conducted in Egypt to investigate the cancer diagnosis delay in children 
found that while patient-related causes led to a median delay of 8 days, physician- 
related causes led to a median of 28 days delay, with a misdiagnosis rate of 40% [11]. 
As most general physicians are not educated enough about early signs of cancer, 

Leukemia Survival(%)
20 40 60 80

Fig. 26.3 Five-year net survival of Acute Lymphoblastic Leukemia estimates [8]
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especially in the pediatric age, many families get reassured at their first physician’s 
visit. Even after a physician suspects a serious diagnosis like cancer, confirmation can 
be challenging, as it requires advanced imaging and biopsy modalities, which are very 
limited in number and access in many Arab countries. For example, delayed diagnosis 
in Sudanese children with brain tumors was referred to the fact that there was only one 
Computed Tomography (CT) machine in the governmental hospital and one Magnetic 
Resonance Imaging (MRI) machine in the private practice [12, 13].

The initiation and continuation of cancer care are challenging, mainly on the 
parents’ side. Accommodating safe and fast transportation is not always feasible. 
Many poor families can barely adjust the cost of monthly visits to and from the 
hospital. Needless to say, this burden has doubled in the COVID-19 era, as many 
countries imposed curfew hours that limit public transportation. Additionally, the 
number of hospital visits has increased in number due to the testing for COVID-19 
before admissions.

Continuing medical care for children with cancer, which can take as long as 
3 years, also requires dedicated human power to accompany the child. Many fami-
lies find this challenging, as it can lead to job abandonment for parents, and it can 
lead to negligence towards the child’s siblings, especially that the average family 
size in the Arab world is around 5 in most countries.

One study in Morocco showed that one-third of the children with rhabdomyosar-
coma abandoned therapy [14]. A report from Iraq showed that 29 patients with 
high- grade B- Non-Hodgkin Lymphoma (11% out of 261) abandoned therapy, and 
that was a major cause for lower outcomes among these patients [15]. The abandon-
ment among patients with Hodgkin Lymphoma in Morocco was also reported to be 
at 12.5% [16]. A report from Morocco showed that almost 1 out of 5 patients with 
Wilms tumor abandoned therapy, leading to suboptimal event free survival [17]. 
A recent report from Jordan showed that 2.5% of families of children with CNS 
tumors (Total = 473) abandoned therapy while 3% refused a part of treatment [18].

The “My Child Matters” project is a multi-institutional, multi-national initiative. 
Howard et al. reported their results as 55 institutions were mentored to decrease treat-
ment abandonment, diagnosis delays and toxic death. A median improvement in 5-year 
survival of 5.1% was noticed. The key elements of successful interventions to overcome 
these hurdles include strong and sustained local leadership, community engagement, 
international engagement, capacity building and governmental support [19].

26.3  Pediatric Cancer Treatment

26.3.1  Chemotherapy

Most pediatric malignancies are systemic diseases with a risk of distant spread. 
Chemotherapy is the sole treatment for most cases of leukemia and lymphoma. 
Even for solid tumors, chemotherapy is typically essential to reduce volume, facili-
tate surgery, and prevent local and distant metastasis. Examples include Wilms 
tumor, germ cell tumors, bone, and soft tissue sarcomas. Autologous and allogeneic 
transplantation are essential interventions to cure many patients, particularly those 

D. Zandaki and I. Sultan



415

with relapsed leukemia and lymphoma as well as children with neuroblastoma and 
infants with brain tumors.

Balancing benefits and risks are essential to achieve the best results. Using aggres-
sive protocols that require intensive care may be feasible if needed resources and 
infrastructure are available. In most cases, adopting regiments designed for High 
Income Countries (HIC) in Low and Middle Income Countries (LMIC) is not wise, 
and modifications should be applied to address the unequal health capacity [20].

Each version of the WHO List of Essential Medicines (updated every 2 years) is 
found to expand the section of antineoplastic drugs. The latest version issued in 
2019 contains 21 antineoplastic drugs, and 5 targeted therapies. In our experience, 
the two essential drugs that suffer from frequent shortages in the Arab World are 
actinomycin D (essential for rhabdomyosarcoma and Wilms tumor) and 
L-asparaginase (essential for the treatment of ALL). Concerns regarding the effi-
cacy of generic formulations of these essential drugs deserve careful attention [21]. 
Data concerning the shortage of essential chemotherapy in the Arab world is sparse. 
In one report from Iraq, more than half of patients with ALL between 2000 and 
2002 received less than 50% of their prescribed chemotherapy. These patients had 
significantly worse outcomes [22].

In 2001, World Trade Organization (WTO) Members adopted a special 
Ministerial Declaration at the WTO Ministerial Conference in Doha, termed the 
Doha declaration, to clarify some terms on Trade-Related Aspects of Intellectual 
Property Rights (TRIPS). Some of these items included compulsory licensing and 
parallel importation. These guarantee that LMIC will get access to essential medi-
cines without being subjected to patent-holders [23].

Administering chemotherapy still comes at a significant cost, including the cost 
of drugs, drug administration, and accommodations needed for inpatient chemo-
therapy, as well as the cost of treating side effects. For example, Elshahoubi et al. 
found that Head Start protocol for children with Central Nervous System (CNS) 
tumors costs approximately 100,000 USD per patient with chemotherapy constitut-
ing 40% of the total treatment cost that includes investigations, surgical interven-
tion, radiotherapy, and accommodation. They also found that lower-cost protocols 
could be used if reliable risk-stratification systems were available, an option that in 
itself carries an economical burden, due to the need of molecular testing [24].

There are some applicable solutions to cut on treatment costs. For example, treating 
Ewing sarcoma patients with an outpatient-based interval compression approach was 
found to save about 21% of the cost in Jordan [25]. Another area of concern is the hesi-
tancy in applying cost-effective evidence-based approaches. For example, despite the 
well-established fact that cisplatin monotherapy has similar efficacy to the more toxic 
combination chemotherapy, many institutions continue to use the latter regimen [26].

26.3.2  Radiotherapy

Radiotherapy is an essential part of treating cancer, especially in LMIC, given the 
higher prevalence of advanced stages at presentation due to delayed diagnosis. The 
investment in radiotherapy is a continuous one; as it only starts with providing 
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radiotherapy machines and continues with the need for continuous medical exper-
tise, technical support, and machine maintenance.

According to the Directory for Radiotherapy Centers, the Arab world, whose 
population averages 420 million, hosts a total of 353 megavoltage machines, 3 kilo-
voltage machines, and 71 brachytherapy machines. This compares to the USA, of 
about 75% the Arab population (328 million) that hosts a total of 3727 megavoltage 
machines, 6 kilovoltage machines, 768 brachytherapy machines, in addition to 37 
light ion therapy machines [27].

This scarcity of radiotherapy machines is a major challenge to treating cancer in 
the Arab world. A report by the commission of Lancet Oncology in 2015 showed 
that an adequate number of radiotherapy machines was noted in Arab Gulf coun-
tries, Jordan and Lebanon [28], while severe shortages were noted in Syria, Iraq, 
and Yemen. It must be noted that economic challenges are not the only obstacle for 
establishing this service, as shown by Mousa et al. In their analysis, the number of 
physicians per 1000 capita was the strongest predictor for the number of machines 
per capita in the Arab world [29].

The demand for radiation is expected to grow with the increasing incidence of 
cancer as most Arab populations are undergoing transformation with increased sur-
vival. This means that competition for radiation with children may be even worse in 
the future. A report from Iraq mentions that radiotherapy waiting lists can reach up 
to 6 months for pediatric patients [30]. This issue deserves immediate attention to 
improve cancer care for both children and adults.

26.3.3  Surgery

Surgical management is essential in treating childhood solid tumors. Surgical exper-
tise is needed to manage complications of therapy as well, e.g., fungal infections, 
abscesses, typhlitis, and fasciitis. Surgeons aid in getting biopsies for diagnosis and 
inserting central lines, which requires special expertise in children. Some surgical 
interventions also require advanced equipment; a good example is neurosurgical 
procedures, which are currently witnessing huge improvements in HIC with brain 
labs and robotic surgery. The complexity of postoperative care is perhaps best rep-
resented by orthopedic management of limb sarcomas [31].

One under-studied subject here is the competition of the private sector for surgi-
cal expertise. In most cases, pediatric oncology units reside in academic institutions 
or public hospitals where surgeons are paid less and have difficulty getting tools and 
equipment. This makes retaining expert surgeons challenging. One example is reti-
noblastoma, where recruiting and retaining qualified ophthalmologists seems to be 
extremely challenging. One solution would be cooperation with the private sector 
and special attention to retention plans that attempt to close the financial gap for 
highly qualified medical staff.
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26.3.4  New Targeted Therapy

The previously mentioned World Health Organization (WHO) list of essential med-
icines has been updated in the latest versions to include five targeted therapies: All- 
trans retinoic acid, dasatinib, imatinib, nilotinib, and rituximab. Although highly 
effective, targeted therapy comes at considerable financial cost; monthly averages 
of $5000 to $10,000 and annual totals over $100,000 are common [32]. An example 
of the financial load would be children with cancers related to Constitutional 
Mismatch Repair Deficiency (CMMRD), a condition that is more prevalent in the 
region due to high rates of consanguinity [33, 34]. These patients are now success-
fully treated with long-term targeted therapy. However, the financial capacity to 
maintain them for the long run is challenging.

26.3.5  Multidisciplinary Care

Coordinating the use of different treatment modalities and the integration of ancil-
lary services, including psychologists, dieticians, social workers, physical therapists 
and others, is essential in improving outcomes [35, 36]. In our opinion, exchanging 
medical reports can never be sufficient to treat children with cancer. Direct interac-
tions and discussions with careful coordination, planning, and adjustment of therapy 
is needed to reach a good outcome. Implementing a successful model of multidisci-
plinary care can be challenging. Twinning programs can facilitate this and help pro-
grams efficiently assemble their teams and initiate their own meetings. Multiple 
successful examples in the Arab world published their experiences [30, 37, 38].

26.4  Challenges

26.4.1  Research/Collaboration

One of the major heralds to cancer research in the Arab world is the lack of meticu-
lous cancer registries. There are few population-based cancer registries, with only 
2% to 5% of populations reporting high-quality incidence data [39, 40]. Like other 
parts of the world, cancer registration needs to deal with issues related to the accu-
racy of diagnosis, duplication of entries due to patient referral, abandonment of 
treatment, and accurate registration of death certificates.

Areas of research that deserve special consideration include cost-effectiveness of 
pediatric cancer care and outcome studies [4]. Cutting-edge research is available in 
multiple centers in the Arab world, and many centers are already involved in col-
laborative international trials.
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Another major obstacle for research in the Arab world is financial support. 
According to the United Nations Education, Scientific, and Cultural Organization 
(UNESCO), total regional gross expenditure on research and development in all 
Arab countries collectively for 2019 was 19.5 million US dollars compared to 581.5 
million dollars in the US alone [41]. Needless to say, political instability may pre-
vent researchers from conducting research as it becomes very challenging to pro-
vide resources and secure follow-up [42].

The International Society of Pediatric Oncology- Pediatric Oncology in 
Developing Countries (SIOP-PODC) is an initiative that the SIOP established in 
1990. It has constructed many committees over the years to support SIOP’s 
vision “no child should die of cancer” in LMIC. It now holds an integral part of 
SIOP’s annual meetings, and it has developed many adapted guidelines to 
approach pediatric cancer in LMIC settings [43]. The SIOP protocols are more 
welcoming to countries outside Europe, and many Arab countries participate in 
their trials.

26.4.2  Political Instability

The Arab region has witnessed major political turmoil, especially in the past 
decade. This was most notable in Syria and Yemen, where local medical data are 
not available to measure the effect, however, the health crisis is evident in refugees 
in neighboring countries. Charity is the major source of funding treatment for refu-
gee children with cancer; however, it cannot always be granted, which impairs care 
in this subset of patients, especially those with advanced disease at presentation.

Turkish investigators conducted a study to compare the survival of Turkish and 
Syrian refugee children with cancer and found that Syrian refugees had signifi-
cantly lower survival, independent of cancer type or stage, even though cancer 
care is financially covered for Syrian refugees in Turkey. The authors attributed 
this to economic and bureaucratic measures needed to establish the care and seek 
the first physician, which leads to advanced stages of presentation in this sub-
set [44].

Saab et  al. nicely reported the experience of the Childhood Cancer Center of 
Lebanon (CCCL) in managing Syrian refugees between 2011 and 2017. During this 
period, 575 Syrian children with cancer presented to their center. Less than one-fifth 
(N = 107) received full coverage for their treatment, while 264 (46%) received con-
sultation only. This highlights the importance of charity and fundraising to cover 
refugees [45].

Mansour et al. reviewed the burden of cancer among Syrian refugees in Jordan. 
Around 900 cases of cancer are diagnosed annually among this population (adults 
and pediatrics). The cost of their treatment using average estimates is more than 22 
million USD.  This represents an extra challenge on the King Hussein Cancer 
Foundation (KHCF), which provides financial coverage in most cases [46].
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26.4.3  Human Resources

Few guidelines have been issued regarding the human resources required for child-
hood cancer care in LMIC, including Arab countries. Human resources are often 
unfortunately neglected while planning for cancer care facilities. Human resources 
for each country should be planned in accordance with total population and cancer 
incidence. Unfortunately, resources are allocated to buildings and facilities rather 
than personnel, which leads to major challenges, including chronically understaffed 
facilities, and low staff morale, with subsequent poor patient handling.

The National Cancer Institute Division of Cancer Treatment and Diagnosis has 
issued some guidelines regarding appropriate staff numbers for each LMIC based 
on population and GLOBOCAN data. They are available on their website [47].

26.4.4  Limited Resources

One would make the uneducated guess that all cancer treatment needs are the direct 
treatment methods: chemotherapeutic drugs, surgical capacity, inpatient wards, and 
radiotherapy units, all of which are barely available in most Arab countries. 
However, cancer treatment is in fact a long and branching process. Pediatric ICU 
care is a mainstay of cancer treatment, isolation units, nutrition team support, and 
patient support groups. This is in addition to resources needed for survivors, includ-
ing continuous medical follow-up, medications like hormone supplement, equip-
ment such as artificial limbs, and management of late chemotherapy effects.

26.4.5  COVID-19

COVID-19 has affected Pediatric Oncology in many ways. A survey was conducted 
among the heads of pediatric departments in the Pediatric Oncology East and 
Mediterranean (POEM) group in April 2020. The survey covered multiple hospitals 
and patient-related aspects that affected overall patient care. It was shown that 
patient visits were restricted for off-therapy patients in 91% and to the absolute 
essential on-therapy patients in 50%. LMIC witnessed a delay in administering che-
motherapy and doing surgery or radiation by 31% and 46%, respectively. 31% of 
centers also reported a delay in accepting new cases. Outpatient visits witnessed 
cancelations in 65% of centers and were challenged due to travel restrictions in 
18%. Up to 70% of centers witnessed a decreased staff number, and 29% reported 
that medical care was affected due to it. As for resource availability, medication and 
drug supply were in shortage in 50% and 70% of centers, respectively. Bed avail-
ability was compromised in 18% of centers due to bed reallocation, and 32% of 
centers reported a delay in financial approval for cases [48].
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26.5  The Global Initiative for Childhood Cancer (GICC)

GICC is an initiative launched by the WHO with the intent of improving survival for 
childhood cancer. It was launched in 2018 with an aim to make childhood cancer 
survival reach 60% by 2030, aiming at saving one million more lives. These goals 
come in line with the 2030 United Nations (UN) Agenda for Sustainable 
Development, and Non-Communicable Diseases (NCDs) agenda.

By first prioritizing awareness of childhood cancer, and second, supporting 
countries to offer better cancer care in terms of diagnosis and treatment medicines 
and technologies, GICC hopes to alleviate the survival gap between upper and lower 
middle income countries [49].

With the help of host partners, including International Society of Pediatric 
Oncology (SIOP) and the St. Jude Children’s Research Hospital in the USA, GICC 
is set to accomplish its aims on a national, regional, and global level. Since its estab-
lishment in 2018, ten countries have been in the GICC pilot focus group, Morocco 
being the only Arab country.

The initiative defined its pillars in the term: CURE ALL, to stand for: Center for 
excellences, Universal health coverage for essential quality services, Regimens and 
roadmaps for diagnosis and treatment, Evaluation and monitoring, Advocacy, 
Leveraged financing, and Linked governance. It has also developed many tools to 
help implement and undertake its pillars, including:

 1. Tools to support priority setting, budgeting, and health system planning.
 2. Tools to facilitate national dialog in health workforce planning.
 3. WHO management guidelines or guidance for six index childhood cancers and 

supportive care.
 4. Access to cancer medicines program.
 5. Defined global research priorities.
 6. Dataset for cancer registries and monitoring of programs.

All these pillars are being addressed in focused countries through many steps 
(Table 26.2)

As GICC set its goals in line with 2030 United Nations (UN) Agenda for 
Sustainable Development, it also is served by the UN sustainable development 
goals (Table 26.3).

GICC has chosen six main childhood cancers to address, based on their large 
prevalence all around the world (constitute 50–60% of all childhood cancers), and 
on their high cure rate with implementation of good treatment practices. These can-
cers are Acute Lymphoblastic Leukemia, Burkitt lymphoma, Hodgkin lymphoma, 
Retinoblastoma, Wilms tumor, and low-grade glioma.
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Table 26.2 Steps of implementing GICC pillars in focus countries [49]

CURE ALL core projects

Phases of country action

Assess
Plan, cost, & 
finance Implement

Monitor and 
modify

Analysis of cancer health system x
National Cancer Control strategy 
development/implementation

X X X

Implementation of cancer workforce 
training packages

X

National network and referral pathway 
strengthening

X

Defining national standards and guidelines 
for index cancers

x X

Essential medicines and technologies 
strengthening, including via UN

x X X X

Economic analysis and benefit packages 
review of cancer

x X

Strengthening and linking cancer registries 
(population- and hospital-based)

x X X X

Country dashboard for childhood cancer 
monitoring

x X

Local/regional advocacy portfolios: case 
studies, awareness campaigns

X X

Table 26.3 GICC goals are in line with 2030 United Nations (UN) agenda for sustainable 
development goals [49]

UN SDG 
No. 1

Financial protection from catastrophic illness like cancer reduces poverty

UN SDG 
No. 2

Reducing hunger and malnutrition improves childhood cancer outcomes

UN SDG 
No. 3

Investing in childhood cancer supports the attainment of multiple health-related 
targets

UN SDG 
No. 4

Educational services needed for children with cancer requiring prolonged 
hospitalization

UN SDG 
No. 5

Promote access to care that is not discriminatory against girls and enables mothers 
and families

UN SDG 
No. 6

Universal access to clean water and sanitation can reduce rates of infection-related 
complications

UN SDG 
No. 8

Investing in diverse occupation required for care stimulates local economic growth 
and employment

UN SDG 
No. 10

Promote access to care for all communities to reduce catastrophic health 
expenditure and inequalities

UN SDG 
No. 16

Investing in child health promotes social stability and reduces exploitation and 
discrimination

UN SDG 
No. 17

Multi-sectoral collaboration and international cooperation improve childhood 
cancer outcomes
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26.6  Conclusion

Pediatric oncology faces many challenges in many Arab countries, including diag-
nosis delay and treatment abandonment, limited research activities, political insta-
bility, recruitment and training of human resources, and limited financial support, 
which all affect the way children with cancer receive their treatment; be it chemo-
therapy, radiotherapy, surgery, or targeted therapy. The COVID-19 pandemic added 
more weight to these challenges collectively. Acknowledging and addressing all 
these challenges is a responsibility that rests upon policy makers and health care 
workers trying to care for these children. Some suggested solutions are addressing 
shortages of essential drugs, improving the infrastructure in health care facilities 
and tailoring evidence-based approaches to develop tolerable and cost-effective 
treatment regimens personalized to the area. There is a need to establish more twin-
ning programs with advanced centers to quickly improve this discipline. Similar 
language and cultural backgrounds provide a unique opportunity to collaborate and 
help in decreasing gaps among countries in the region. We mention the Global 
Initiative for Childhood Cancer as one of the remarkable global efforts that aim to 
improve the global outcome of childhood cancer and alleviate the survival gap 
between high and low middle income countries.
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Chapter 27
Challenges Associated with Medical Travel 
for Cancer Patients in the Arab World: 
A Systematic Review

Wafa K. Alnakhi , Faryal Iqbal , Waleed Al Nadabi , and  
Amal Al Balushi 

27.1  Introduction

27.1.1  Background, Medical Travel, and Cancer

Medical travel is the practice of traveling abroad to seek healthcare services [1]. 
This practice has been growing in developing countries and people travel seeking 
healthcare for different reasons [1]. Since the Gulf Corporate Council countries are 
high-income countries, on many occasions’ governments cover their patients for 
seeking healthcare overseas. In the UAE, it is estimated that US$ 163 million was 
spent on treatment abroad for cancer care in 2013 [2]. A recent study by Alnakhi, 
et al., (2019), which was conducted in the UAE shows that cancer is one of the three 
top medical conditions that triggered people to travel abroad seeking healthcare. 

W. K. Alnakhi (*)
Health Research & Survey Section/Data Analysis, Research & Studies Department, Strategy 
& Corporate Development Sector at Dubai Health Authority, Mohammed Bin Rashid 
University of Medicine and Health Sciences, Dubai, United Arab Emirates
e-mail: wkalnakhi@dha.gov.ae 

F. Iqbal 
Department of Oncology, Innovation and Research Center, Burjeel Cancer Institute, Burjeel 
Medical City, Abu Dhabi, United Arab Emirates
e-mail: faryal.iqbal@burjeelmedicalcity.com 

W. A. Nadabi  
Directorate General of Planning and Studies, Ministry of Health,  
Al Khuwair, Sultanate of Oman
e-mail: waleed.alnadabi@moh.gov.om 

A. A. Balushi 
Oman College of Health Sciences, Nursing Program, Ministry of Health,  
Al Khuwair, Sultanate of Oman
e-mail: amal.albalushi@moh.gov.om

http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-16-7945-2_27&domain=pdf
https://doi.org/10.1007/978-981-16-7945-2_27#DOI
https://orcid.org/0000-0003-2875-4173
https://orcid.org/0000-0002-1926-858X
https://orcid.org/0000-0001-9512-031X
https://orcid.org/0000-0002-1410-5896
mailto:wkalnakhi@dha.gov.ae
mailto:faryal.iqbal@burjeelmedicalcity.com
mailto:waleed.alnadabi@moh.gov.om
mailto:amal.albalushi@moh.gov.om


428

Moreover, the same study showed the common destinations for seeking medical 
treatment among Emiratis were the UK, USA, India, and Thailand, with Germany 
being the top medical travel destination [3].

It has been noticed that the rate of cancer incidence is growing at an alarmingly 
high rate in Arab countries. According to the Global Cancer Observatory, there will 
be tremendous inflation in the cancer incidence rate from 4,63,675  in 2020 to 
8,78,020 (around 1 million) by 2040 in 22 Arab countries [4].

Due to people’s perceptions of their healthcare system and sometimes the 
unavailability of the treatment domestically, many patients would prefer seeking 
healthcare services overseas. Although in the Gulf Region, there are many compre-
hensive cancer centers available such as in the UAE and the Kingdom of Saudi 
Arabia. However, patients and their families tend to seek a second opinion from 
advanced specialized regions abroad, despite the reassurances given by their local, 
American, or Canadian board qualified physicians (Fig. 27.1) [1].

27.2  Factors Associated with Treatment Abroad 
for Cancer Patients

There are multiple factors that cancer patients would consider when seeking treat-
ment abroad. Some factors are directly related to socio-demographic characteristics 
and medical conditions, while the rest might be related to the treatment options 
offered to those patients overseas. Many factors are related to the healthcare sys-
tems or services in either patients’ home country or the treatment destinations.

 (a) Patients’ Characteristics

Many factors contribute to patients’ decision-making, to receive medical care 
from other destinations. These factors include age, gender, degree of illness, marital 
status, academic, and income level [3, 5]. Motivations, perceptions, and experiences 
of the patients will differ by the type and the severity of cancer and whether the 
treatment had used surgical or medical management [6].

463675 878020

2020 2040
+89.4%

Fig. 27.1 Prediction of new cancer cases from the year 2020 till 2040 in Arab world countries, 
(0–85+), both sexes [4]. Data used with permission from the source—International Agency for 
Research on Cancer (IARC) By World Health Organization GLOBOCAN
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 (b) Treatment Options and Advanced Technology

Unavailability of specialized treatment in patients’ home country is one of the 
main reasons that push patients to treatment abroad. Moreover, the cost of the treat-
ment and the treatment plan influence patients’ decision-making. Given that some 
patients are covered by their government or health insurance, while some patients 
pay out of their pockets [6–8].

 (c) Health System and Services

Quality of the healthcare services provided abroad, physician qualifications and 
experience, availability of specialized treatment, facility reputation, short waiting 
time, and skills of medical and administrative staff, all are factors that attract patients 
to seek treatment overseas. Source of information such as word of mouth from local 
physicians, family, and friends about the treatment destination are important factors 
to shape patients’ decisions to seek healthcare overseas. In many cases, even if the 
patients were treated domestically, they would consider overseas treatment for a 
second opinion [3, 6, 9].

27.3  Risks and Challenges Associated with Medical Travel 
and Cancer

There are insufficient up-to-date empirical studies that discuss complications and 
challenges which are associated with the medical travel experience of oncology 
patients, especially in the Arab world from patients’ perspectives. There is a scarcity 
of studies that looks in depth at the complications and challenges raised from the 
medical travel experience. In many scenarios, patients might face complications and 
challenges during or after receiving the treatment overseas. These challenges, if not 
tackled, could jeopardize patients’ health status and quality of life. Quality improve-
ment measures and synergism between the health system of patients’ home country 
and treatment destination are necessary to ensure the best treatment plans are being 
given to patients. In addition, continuity of care with a proper follow-up care system 
and palliative care are vital to exist in the patient’s home country for best patient 
outcomes [10]. This systematic review aims to summarize the evidence related to 
the complications and challenges associated with the medical travel experience for 
oncology patients in the Arab world.

27.4  Methods

A systematic narrative review was followed, which is according to Booth et  al. 
(2012), a type of review where the literature is reviewed comprehensively and sys-
tematically [11]. This methodology helps to descriptively summarize different study 
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designs using summary tables. Additionally, it helps to identify any gaps in the lit-
erature. Narrative reviews are usually used to provide a general overview of the 
existing knowledge, the topic, and to guide the formation of follow-up research 
questions [12].

The systematic review was conducted in January 2021, and a total of 76 articles 
were retrieved. After reviewing the articles for eligibility through title and abstract; 
23 articles were considered for full-text review, 53 were excluded. Out of 23 arti-
cles, 14 were included, and the remaining 9 articles were excluded. Figure 27.2 
summarizes the search strategy and selection process using the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses (PRISMA) statements [13].

Records identified through

database searching (n=76)

Records screened

(n = 76)

Records excluded based

on the relevance of title

and abstract (n=53)  

Full-text articles

assessed for eligibility

(n = 23)
Full Text articles 

excluded with reasons 

(n=9) not relevant to the 

topic / insufficient data

Studies included

(n = 14)

Fig. 27.2 Search strategy and article selection process using PRISMA [13]
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27.4.1  Review Protocol

The review protocol is shown in Table 27.1. Several models can be used to guide the 
search method according to the review by Eriksen and Frandsen (2018) [14]. In this 
review, PICOS (Population, Intervention, Comparator, Outcome, and Study type) 
model was used to guide the review process and key term selection.

27.4.2  Search Strategy

Search terms were used in PubMed. Terms appearing in the title and abstract were 
combined to search for articles that examined patients with malignancy, who trav-
eled abroad and had complications. The scanning of articles through title and 
abstract was carried out by two groups of researchers (two in each group), who 
divided the list of articles into half. Each group of researchers reviewed the articles 
independently and eventually compared their findings with each other. When there 
is a non-agreement about eligibility, a third researcher is consulted for the final deci-
sion. In the second stage, the full-text articles were reviewed and the ones that met 
the inclusion criteria were included in the review.

27.4.3  Sources of Data

The search engines used for this literature review were limited to PubMed.

27.4.4  Inclusion Criteria

Only studies that were published in English and freely accessible were reviewed. 
The search was limited to articles published on or after the year 2000. No limits 
were made for the study design or the setting within which the study was undertaken.

Table 27.1 Review protocol

Inclusion criteria Exclusion criteria

Population Patients with malignancy traveling 
abroad for treatment

Patients who traveled abroad for other 
medical conditions

Intervention Any intervention None
Comparator None
Outcomes Any risks associated with treatment 

abroad
None

Study Qualitative, quantitative, and mixed
Published in English peer-reviewed 
articles

Gray literature
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27.4.5  Exclusion Criteria

Any study describing the pathophysiology, or the cost of the disease was excluded. 
Additionally, articles not discussing the complication or risks associated with trav-
eling abroad for the management of malignancy were excluded.

27.4.6  Data Extraction and Data Synthesis

Data extraction and data synthesis were performed using narrative synthesis. Tables 
were used simultaneously to summarize group essential information and results 
about the included studies. The headings of the tables were formulated around the 
research questions.

27.5  Results and Discussion

Articles included in the review were classified into the following categories:

 I. Articles based on primary data collection both qualitative study and quantita-
tive study including, interviews, surveys, case studies.

 II. Review articles: literature review and commentary.
 III. Study based on secondary sources such as retrospective studies, and secondary 

data analysis.

The number of participants in the systematic review ranged from n = 1 partici-
pant in a case report review study to n = 6557 from administrative dataset. 4 out of 
14 of the articles originated from the UAE. Patients traveled to different destinations 
around the world seeking healthcare services for cancer. Most patients in the sys-
tematic review were from Asia, the Mediterranean, and the Middle East regions. 
Cancer patients traveled seeking healthcare overseas for different reasons ranging 
from treatment, examination, screening, second opinion, and end-of-life care. 
Although some studies did not specify or report the type of cancer, patients in this 
review traveled for different types of cancers. Description of the articles reviewed 
and the challenges associated with medical travel experience are illustrated in Tables 
27.2A and 27.2B.

W. K. Alnakhi et al.
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Table 27.2B Summary of the challenges associated with medical treatment overseas

No. Reference Summary

1 Awano N, Takamoto T, Kawakami J, 
Genda A, Ninomiya A, Ikeda M, 
et al. [15]

• Absence or incomplete referral documents.
• Complications or unmet treatment goals.
• Risks associated with returning home, 
continuation, and follow-up care.

2 Hod K, Bronstein Y, Chodick G, 
Shpilberg O [16].

• Patients present at the treatment destination with 
an advanced stage of the disease.
• Commitment to the treatment plan whether at the 
treatment destination or the home country.

3 Alnakhi WK, Segal JB, Frick KD, 
Hussin A, Ahmed S, Morlock L. [3]

• Obtaining healthcare overseas associated with 
risks, complications, and high cost.

4 Skelton M, Alameddine R, Saifi O, 
Hammoud M, Zorkot M, Daher M, 
et al. [17]

• Financial distress when patients paying out of 
their pockets.

5 Joensen BM, Nielsen S, Róin Á [18]. • Lack of coherence and planning for continuity of 
care between home country and treatment 
destination.
• Financial and social aspect challenges that may 
arise during the treatment phase.

6 Galloway T, Horlick S, Cherba M, 
Cole M, Woodgate RL, Healey 
Akearok G [19].

• Missing paid work.
• Lack of support from family and community.
• Language, communication, and cultural barriers 
at the treatment destination.

7 Al-Shamsi HO, Abu-Gheida I, Rana 
SK, Nijhawan N, Abdulsamad AS, 
Alrawi S, et al. [10]

• Interruption of therapy after returning home 
(during the period of COVID-19).
• Disease management and different treatment 
modalities between patients’ home country & 
treatment destination.

8 Young LK, Vimawala S, Ahmad N, 
Kushnir V, Bonawitz SC, Brody JD, 
et al. [20]

• Visa process to the treatment destination.

9 Alnakhi WK, Segal JB, Frick KD, 
Ahmed S, Morlock L. [6]

• Complications during or after treatment.

10 Boeger Z [21]. • Patients with more unpredictable prognosis are 
more likely to have challenges with referral and 
cost of treatment.

11 McCarthy AE, Mileno MD [22]. • Immunocompromised travelers are at high risk of 
acquiring infection.

12 Whittaker, A [23]. • Patients with long stays overseas produce a 
considerable burden to their families who support 
them.

13 Al-Shamsi HO, Al-Hajeili M, Alrawi 
S [1]

• Delay in initiating the treatment plan due to 
getting approvals for travel.
• Language and cultural barriers in the treatment 
destination.
• Conflict of interests in the treatment destination 
when accepting patients for financial gains.

14 Oh KM, Jun J, Zhou Q, Kreps G 
[24].

• Continuation and follow-up care.
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In general, few studies and publications are discussing the risks and complica-
tions associated with medical travel, especially for oncology patients seeking treat-
ment overseas. Although this systematic review aimed to look at the medical 
complications that may arise from the medical travel experience for oncology 
patients; other challenges were found. However, no details of medical challenges 
such as adverse events, medical errors, incidents, harms, or injuries were reported in 
these studies. The challenges reported in this systematic review can be grouped into 
the following themes: a) financial and economic aspects, b) medical care aspects c) 
social and cultural aspects.

27.5.1  Financial and Economic Aspects

Seeking treatment overseas might be associated with risk for financial distress. 
Financial distress may arise directly or indirectly. The direct financial risks are 
linked to the cost of treatment, whereas the indirect financial risks may arise due to 
the complications of the cancer treatment received overseas [3, 25, 26]. The main 
financial distress that was highlighted in this review originated from the patients, 
who are paying out of their pocket rather than those who are sponsored by their 
governments or insurance agencies. Skelton et al. (2020) discussed the financial 
distress of Iraqi patients who crossed the border to seek healthcare in Lebanon. 
Those patients had deficiencies in the healthcare in their home country with lim-
ited financial resources and had no choice other than to undergo cancer treatment 
in a neighboring country. The size of the financial distress increased with the 
repeated visits to the treatment destination [17]. Other studies highlighted the 
financial burden of medical travel that impacted both patients and their families, 
especially with long-stay overseas [18, 19, 23]. On many occasions when patients’ 
companions are not sponsored, cancer patients will support their companions dur-
ing their treatment journey. Moreover, Galloway, et al. (2020) reported that along 
with the cost of the travel, patients and their families may have other economic 
impacts such as missing paid work [19]. In addition, problems with payment might 
arise post the treatment phase, when the expenses are not covered by patients’ 
insurance agencies [15].

27.5.2  Medical Care Aspects

Based on the findings of this review, challenges may arise at any stage of medical 
travel experience including pre, during, or post-treatment [15]. In the pre-treatment 
stage, challenges were linked to incomplete referral documents, along with a lack of 
information. Information such as pathological findings, laboratory data, a summary 
of imaging, examination findings, and previous treatment are necessary to oncolo-
gists in the treatment destinations to provide a better course of treatment to cancer 
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patients. Another challenge that may arise in this stage pertains to the timelines of 
treatment and travel. It is crucial to reduce the time between the initial diagnosis at 
the home country and receiving care at the treatment destinations [1, 16]. A delay in 
the pre-treatment phase might aggravate the patients’ case due to the rapid progress 
of cancer over time. It is worth mentioning that immunocompromised patients 
might be at risk of acquiring infection at any stage of medical travel [22].

During the treatment phase, oncology patients receive a variety of treatment 
options including chemotherapy, radiation, surgery, or palliative care based on the 
stage of cancer and the treatment plan. Unfortunately, on some occasions, treatment 
goals are not met in this phase due to complications, side effects, or misdiagnosis in 
the first place [6, 27].

Additionally, some risks may arise in the post-treatment phase. These risks are 
associated with returning home, especially when there is no continuation of the 
treatment or if no proper follow-up care plans. Follow-up care is a concern that was 
raised in other studies from patients who experienced medical care overseas [24, 
28]. Although many cancer patients might be stable during the treatment phase, the 
health status of the patients might deteriorate after treatment and when patients 
arrive home, especially patients with unpredictable prognosis [21]. On other occa-
sions, patients might have difficulties committing to the treatment plan, whether 
during or after the treatment. Lack of coherence and planning in the treatment 
between patients’ home countries and treatment destinations, whether it is due to 
health system issues or other reasons such as the interruption that occurred during 
the COVID-19 era will influence the outcomes as discussed by Al-Shamsi, Humaid 
O., et al. (2020) [10].

27.5.3  Social and Cultural Aspects

Challenges with cultural and social aspects were reported in some of the included 
reviewed articles [1, 19, 23]. For example, the commentary by Al Shamsi, Al Hajeili, 
and Alrawi (2018) highlighted the issues of communication between healthcare pro-
viders and international patients that could arise due to cultural and language differ-
ences. There is a cultural difference regarding disclosing information to patients. 
Some families, for example, do not prefer and are concerned to disclose the diagno-
sis and prognosis to their patients to avoid psychological distress. This challenging 
ethical situation may create a conflict between health care providers and patients’ 
families particularly when healthcare providers do not take patients’ and their fami-
lies’ culture into consideration in the treatment plan [1]. Other challenges were 
discussed in the review related to miscommunication between patients and health-
care providers regarding pain severity and management. For instance, patients from 
a few cultures might hide their pain during the treatment journey which may cause 
inappropriate assessment and management of pain by healthcare providers.

Moreover, lack of cultural awareness about patients’ traditional ways of coping 
with illness, dying, and nonverbal communication was also stressed out in the 

27 Challenges Associated with Medical Travel for Cancer Patients in the Arab World…



440

reviewed article [19]. On the other hand, the quality of interpretation was high-
lighted in some of the reviewed articles. This was exemplified in having unprofes-
sional interpretation, assuming the role of an interpreter by a family member, or 
when the professional interpreters include their personal views and recommenda-
tions in the context which may lead to bias in the decision made by patients and 
their families around the treatment plan [1, 19].

Moreover, medical travel may cause a social burden. For example, in the study 
by Whittaker (2015) which aimed to describe the experience of outsourced patients 
and their families from the Gulf Cooperation Council, the study found that patients 
who stay for a long period overseas produce a considerable burden to their families 
who are supporting them [23]. Some instrumental problems such as delaying in 
issuing the travel visa were pointed out. Young et  al. (2019) argued that some 
patients experienced a delay in initiating the treatment due to the process of obtain-
ing a traveling visa from the treatment destination which may not work in favor of 
the patient’s health status [20].

27.6  Strengths and Limitations

Despite the recent studies and publications about medical travel, there are no previ-
ous studies solely discussing the challenges and complications associated with 
medical travel, specifically for oncology patients whether on the international scope 
or in the Arab world. Therefore, this review can be considered the first systematic 
review that discusses the challenges and the issues faced by cancer patients during 
their medical travel experience. This chapter has identified three main aspects that 
can be addressed to overcome the challenges associated with medical travel in the 
future. These challenges can be tackled at the different stages of the medical travel 
experience to have better patient outcomes. In addition, implications from this 
review can guide future decision-making, and create quality improvement measures 
and actions related to the challenges associated with medical travel for oncology 
patients in the three main aspects.

It is also important to acknowledge the limitations of this review. One database 
was used for this study due to limited access to other databases. In the review, we 
found that many issues and challenges might accompany the medical travel experi-
ence and are not only directly associated with receiving the medical care service, as 
other aspects of cancer patients’ lives are also involved. In this review, we focused 
only on the challenges associated with the medical travel experience of oncology 
patients and did not consider the benefits that may come with the experience. 
Looking at both sides of the medical travel experience, positive and negative, might 
give a holistic and better picture of the experience. Only articles published in 
English were included in this review. Other languages and gray literature were not 
used for this review, although they might add more information to the topic. Due to 
the limited studies that discuss the challenges and issues of medical travel for cancer 
patients in the Arab world, it was difficult to narrow the scope of this review to the 
Arab world only.
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27.7  Conclusion

In this chapter, we present the first study to systematically review challenges associ-
ated with medical travel for oncology patients seeking healthcare services outside 
their home country. Some challenges are associated with medical travel including 
economic and financial, medical care, and social and cultural challenges. In general, 
there is a scarcity of relevant studies that discuss this topic whether quantitatively, 
or qualitatively, especially in the Arab world. Such studies are vital to patients, 
healthcare providers, health insurance, health policymakers, and the different stake-
holders involved in the medical travel market. Having sufficient information about 
the challenges associated with the medical travel experience will assist in creating 
better synergy between patients’ home countries and treatment destination’s health-
care systems when dealing with medical travelers. Overall, more research studies 
are required in this area to inform the different stakeholders involved in the medical 
travel field to analyze and overcome the challenges associated with this practice. 
Studies related to the risks and challenges associated with medical travel, will no 
doubt better characterize the risk profile associated with the medical travel industry 
at the different phases before, during, and after the medical travel experience for 
oncology patients.
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Chapter 28
Radiation Therapy in Arab World

Zeinab Elsayed, Issam Lalya, Hussain AlHussain, and Layth Mula-Hussain

28.1  Background

Radiation Oncology, medical oncology, and surgical oncology are the three main 
specialties of clinical oncology. Radiotherapy (RT) is an essential pillar of cancer 
treatment used with curative or palliative intent. It can also be used as a single treat-
ment modality or combined with surgery and/or systemic therapy [2]. Approximately 
up to 60% of cancer patients receive RT during their course of illness [12]. RT is 
used with curative intent in about 40% of cases [6].

The League of Arab States, which was formed in 1945, has 22 countries spread 
over North Africa and the Middle East. These countries are collectively known as 
the Arab world and have more than 426 million inhabitants [13]. As per the World 
Bank economic categorization, four countries are Low-Income Countries (LIC), 
eight countries are Low-Middle Income Countries (LMIC), four countries are 
Upper- Middle- Income Countries (UMIC), and six countries are High-Income 
Countries (HIC).
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Cancer is overgrowing among Arab countries, and by 2030, it is expected that 
there would be a 1.8-fold increase in cancer cases in this region [4]. Eighty percent 
of the region’s countries have national cancer policies, yet only 45% of the pro-
grams function [46, 47]. There is also low research outcome in this field, especially 
in the preventative cancer control policies [18].

28.1.1  Definition

Radiation oncology is a medical specialty that uses ionizing radiation (X-ray, Gamma-
ray, Alpha and Beta particles) to treat malignant diseases and occasionally benign or 
functional diseases. Ionizing radiation damages cells’ DNA and blocks their ability to 
divide further and proliferate [23]. RT aims to deliver high radiation doses to tumor 
volumes accurately while minimizing the amount received by surrounding healthy 
tissues [32]. A distinction must be made between the External Beam Radiation 
Therapy (EBRT), which is a technique using an irradiation source located outside the 
patient, most often coming from a linear accelerator, and the brachytherapy, which 
uses sealed sources placed either inside the target volume (interstitial) or on its contact 
in a natural cavity (endocavitary) or a duct (endoluminal).

28.1.2  Origin and Development

The discovery of X-rays was announced by Wilhelm Conrad Röntgen, a German 
mechanical engineer and physicist, on November 30, 1895 [38]. However, there is 
little doubt that X-rays were produced earlier by Julius Plücker, another German 
mathematician and physicist, who noticed in 1859 that the passage of a high voltage 
current through a vacuum tube produced an apple-green fluorescence on the inner 
wall of the tube. In 1875, Sir William Crookes noted that this apple-green light of 
Plücker’s had its origin at the opposing end of the tube and therefore called this 
phenomenon the cathode ray [10]. The first therapeutic uses of X-rays in cancer 
followed its discovery by a few months [19].

Natural radioactivity was discovered by the physicist Antoine-Henri Becquerel 
while working with uranium salts in 1896. Shortly after that, Marie and Pierre Curie 
discovered radium and polonium, and in 1902, radium had been used to treat pha-
ryngeal carcinoma. The concept of insertion of radium tubes into tumors (interstitial 
brachytherapy) had started in 1904 [9]. In the 1920s, Regaud and Ferroux from 
France established the biologic bases of fractionated radiotherapy [37].

Conceptual, technological, and radiobiological discoveries and innovations over 
the twentieth century lay the foundations for the safe and effective RT used today 
[9]. In the last three decades, RT has advanced amazingly, from 2D to 3D and then 
to Intensity Modulated Radiation Therapy (IMRT) and Stereotactic ABlative 
Radiotherapy (SABR) with many modalities in between [7].
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28.1.3  Members of the Teamwork

28.1.3.1  Radiation Oncologist (RO)

RO is a physician who is a member of a multidisciplinary team (MDT) to treat 
cancer patients (and some benign diseases) using ionizing radiation [2]. RO should 
be certified by the appropriate certification board before practicing the spe-
cialty [34].

28.1.3.2  Medical Physicist (MP)

MP is a scientist who works closely with physicians, dosimetrists, and therapists 
and applies knowledge of radiation physics, radiobiology, and radiation safety to 
perform optimum, safe RT.  In addition, MP performs routine Quality Assurance 
(QA) for radiation equipment and imaging systems and calibration, commissioning, 
and installation of new RT machines [2]. As per International Atomic Energy 
Agency (IAEA), “Clinically qualified MP is a physicist working in healthcare who 
has received adequate academic postgraduate education in medical physics and rel-
evant supervised clinical training” [17].

28.1.3.3  Radiation Therapy Technologist (RTT)

RTT is a technician who uses physics, radiology, patient care, and patient safety to 
deliver therapeutic ionizing radiation to patients. In addition, RTT is trained and 
qualified to operate teletherapy machines [2].

28.1.3.4  Radiation Oncology Nurse

Radiation Oncology Nurses have a good overall understanding of general health, 
cancer medicine, and RT. They help with procedures such as brachytherapy, drug 
administration, clinical examination, and RT simulation. In addition, they support 
patients and their families during the treatment journey [2].

28.1.3.5  Radiation Machines Engineer

RT maintenance engineer is responsible for verification that the RT machine per-
forms appropriately and according to both functionality and safety specifica-
tions [30].
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28.2  History of Radiation Therapy in Arab World

Arab countries started building up radiation services, whether for diagnostic or ther-
apeutic purposes, not far away from its inception. Some radiation machines were 
used as early as the first quarter of the twentieth century. In Iraq, the first establish-
ment of radiation services was launched with a superficial X-ray therapy machine at 
the Radiology Institute in Baghdad during the 1920s [30]. In Lebanon, the Hotel-
Dieu de France Hospital of the University of St Joseph opened its RT department in 
1925. In Morocco, the history of radiotherapy dates back to 1929 by establishing the 
Bergonié center at the Averroes Hospital in Casablanca. In Egypt, the first RT unit 
at the Kasr Al-Ainy Hospital (Cairo University Hospital) was established in the 
1930s. At that time, just as in other countries worldwide, radiation oncology did not 
exist as a separate specialty but was a part of the radiology, tumor management, and 
electrotherapy department at Cairo Faculty of Medicine [49]. Subsequently, RT 
departments further expanded and grew in other Arab countries.

28.3  Status of Radiation Therapy in Arab World

28.3.1  Human Resources and Treatment Facilities

Worldwide, gaps to RT access have been identified, not only in LMIC as expected, 
but also in Europe, as access to RT remains limited in many countries [1, 5, 11, 40]. 
Furthermore, a commonly used benchmark for RT machine availability of 450–500 
patients per RT unit per year has been suggested for suitable machine throughput, 
whereas annual numbers of 200–300 patients per RO, 300–500 per MP, and 100–150 
per RTT have also been suggested in several reports [35, 42, 44, 45].

The number of current RT machines in the Arab world was obtained from the 
Directory of Radiotherapy Centres (DIRAC) database, managed by the IAEA as of 
April 2021 [20], while population and new cancer cases per country were obtained 
from GLOBOCAN global cancer statistics 2020 [15]. Data from DIRAC shows that 
18 out of the 22 Arab countries have RT facilities, while four countries (Comoros, 
Djibouti, Palestine, and Somalia) have no information on their facilities. Table 28.1 
shows that in 2021, there are 364 Mega-Voltage Machines (MVMs) serving a total 
population of 427.8 million in 210 RT centers [20]. For the ideal need for MVMs, 
some equations can be used, similar to the one we mentioned in the previous para-
graph. Although that this equation is valid, we think that group II of the World 
Health Organization (WHO) recommendations, by providing one MVM per one 
million population, can simply fit the minimal need of our people in the Arab world; 
However, if we have the facilities to move to group III WHO recommendation, by 
providing 2 MVMs per one million population, this might be optimal.
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Some Arab countries have comprehensive cancer and research centers, which are 
gradually becoming more popular, such as the King Hussein Cancer Center in 
Jordan and the Sultan Qaboos Comprehensive Cancer Care in Oman. Besides the 
Cyberknife, the Gamma Knife, and the Gantry-based Stereotactic Radiosurgery 
Units in many Arab countries, Saudi Arabia is going to be the first Arab country to 
have Proton Therapy Particles through the Saudi Particle Therapy Center that is 
equipped with ProBeam Cyclotron linked to five treatment units, which is antici-
pated to start treating patients by 2022.

Cancer patients’ data are extracted from 2020 GLOBOCAN, Global Cancer 
Observatory: Cancer Today, Cancer Today (iarc.fr) in April 2021. Equipment data 
are extracted from IAEA DIRAC (Directory of Radiotherapy centers [20], Division 
for Human Health: DIRAC (DIrectory of RAdiotherapy Centres) (iaea.org). 
Accessed in April 2021. Abbreviations: MV Megavoltage, KSA Kingdom Saudi 
Arabia, UAE United Arab Emirates.

Table 28.1 RT status in Arab world countries as in 2021 based on the group II WHO 
recommendation of 1 MVM/million population

Arab 
countries population

New 
cancer 
cases

Current 
MV 
machines

Ideal RT 
machines

Ratio of 
EBRT 
machine/
million 
population

Current 
Brachytherapy 
equipment

DIRAC 
data 
update

Egypt 104,047,786 134,632 120 104 1.15 23 2021
Algeria 44,588,410 58,418 37 44.6 0.83 12 2020
Sudan 44,709,056 27,382 10 44.7 0.2 2 2020
Iraq 40,948,473 33,873 23 40.9 0.56 2 2021
Morocco 37,287,724 59,370 43 37.3 1.15 10 2021
KSA 35,317,914 27,885 34 35.3 0.96 9 2021
Yemen 30,403,164 16,476 1 30.4 0.03 – 2018
Syria 17,299,112 20,959 10 17.3 0.57 2 2020
Somalia 15,893,219 10,134 No information
Tunisia 11,933,090 19,446 25 11.9 2.1 4 2021
Jordan 10,353,556 11,559 13 10.3 1.26 1 2021
UAE 10,028,579 4,807 6 10 0.6 1 2020
Libya 6,960,374 7,661 6 6.9 0.87 1 2020
Lebanon 6,849,023 11,589 20 6.8 2.94 3 2020
Oman 5,249,890 3,713 2 5.2 0.38 1 2019
Palestine 5,203,412 4,779 No information
Mauritania 4,756,163 3,079 2 4.7 0.43 1 2019
Kuwait 4,336,507 3,842 5 4.3 1.16 1 2021
Qatar 2,925,692 1,482 3 2.9 1.0 1 2019
Bahrain 1,779,580 1,215 2 1.8 1.11 – 2018
Djibouti 1,000,651 765 No information
Comoros 885,582 609 No information
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28.3.2  Education, Training and Certification Programs

Radiation Oncology exposure in many Undergraduate Medical Schools in Arab 
countries is very limited to a lecture or two with a significant lack of orientation to 
this particular specialty in many of the Undergraduate Medical Education Curricula 
[28]. Radiation Oncology Residency Training Program is not one of the many medi-
cal specialties offered by the Arab Board of Health Specializations. However, some 
Arab countries offer national, well-structured radiation oncology training programs.

In Egypt for example, radiation oncology training can be either a pure radiation 
oncology program or combined with medical oncology training in a clinical oncol-
ogy program, which is the most popular. Within these programs, candidates are 
awarded a Master of Science (M.Sc.) degree after 2–3  years of training and a 
Medical Doctorate (MD) after another three training years. The candidate must pass 
written, clinical, and oral exams for both degrees and prepare an academic medical 
thesis. In addition, the Ministry of Health offers a separate fellowship for radiation 
oncology and another one for medical oncology in a 5-year training program. The 
Egyptian Children’s Cancer Hospital (57357) has already established a 1-year fel-
lowship program in pediatric radiation oncology in collaboration with the Dana- 
Farber Cancer Institute and Massachusetts General Hospital, Boston, 
Massachusetts [49].

In Morocco, the teaching of radiation oncology dates back to 1984, with a well- 
structured program influenced by the curricula of French universities and centers 
such as Alexis Vautrin and Gustave Roussy Institute. Medical oncology was indi-
vidualized as a separate specialty since 2004. Training centers are affiliated to the 
faculties of Medicine and Pharmacy, with six university centers in total and the 
Military Teaching Hospital Mohamed V in Rabat, and two private university hospi-
tals in Rabat and Casablanca. The National Diploma of Specialty graduates candi-
dates after 4 years of training toward the final specialty exam. In 2016, Morocco 
requested a national technical cooperation project (MOR6023 ‘Improving the 
Quality of Radiotherapy by Developing Human Resources Capacity through 
Harmonization of Clinical Training in Radiation Oncology’) with the IAEA to sup-
port the improvement of quality of radiotherapy.

In Lebanon, Saint Joseph University Hotel Dieu de France Radiation Oncology 
Department has an established residency program in Radiation Oncology. This 
program consists of one year of training in the general medicine program, 3 years 
of training at the department, and one year of training in one of the partner depart-
ments in France like Institute Gustave Roussy, Villejuif. Moreover, the American 
University of Beirut also has the first, and only ACME-I accredited Radiation 
Oncology residency training program that consists of 1 year of preliminary training 
in either surgery, internal medicine, pediatrics, followed by a 4-year comprehen-
sive radiation oncology training, similar to the United States. This is routinely fol-
lowed by a fellowship in the center in Northern America, such as the University of 
Texas MD Anderson Cancer Center, Memorial Sloan Kettering Cancer Center, or 
other centers.
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In Jordan, and since 2004, King Hussein Cancer Center is offering a structured 
4-year competency-based program, recognized and accredited by the Jordan 
Medical Council. In addition, residents have the opportunity to spend 3 months of 
external training at one of the affiliated cancer centers in either the USA or the UK 
[25]. In Iraq, The Zhianawa Cancer Center in 2017 celebrated its first board- certified 
ROs from a 4-year program that launched in 2013, which started back to the 2-year 
diploma program in oncology and radiation therapy that began in Baghdad in 1984 
[29]. In 2018, the Saudi Commission for Health Specialties launched a 5-years 
robustly structured Radiation Oncology residency and certification program with 
structure and content built and adapted learning from International Benchmarks, 
mainly of North American Institutions [41].

MPs in the Arab world graduate from science faculties but with minimal clinical 
training. They gain their experience from working in different radiation oncology 
centers and departments. For example, in Egypt, MPs are graduates of biophysics 
departments within the Faculty of Science in various universities. They receive elec-
tive clinical training in radiation oncology and/or clinical oncology departments 
during their undergraduate studies. To be specialized in radiation oncology physics, 
they should have at least two years of training in this field within specialized depart-
ments [22, 26, 49].

The approximate number of MPs in the Middle East was around 740 in 2017 
[33]. In 2009, the Middle East Federation of Organizations of Medical Physics 
(MEFOMP) was established as a regional organization of the International 
Organization for Medical Physics (IOMP), initially with 12 participating countries 
[22, 26]. It has been considered as a milestone that paved the way to establish 
Medical Physics Associations/Societies in the Middle East countries where there 
was none before [33].

As regards RTTs in Arab countries, the training programs were limited till 
recently. Realizing the importance of having adequate qualified RTTs, and as a 
mandatory step to lower the dependence on foreign personnel, many universities 
started to establish certified programs in conjunction with cancer hospitals and cen-
ters [27]. For many years, RTTs graduated from specialized institutes after studying 
for two years post-high school graduation in Egypt. However, in recent years, the 
policy changed to establish specialized universities (both governmental and private) 
to award graduates a bachelor’s degree after the 4-year program in radiographic sci-
ences [49]. Faculty of Health and Rehabilitation Sciences at Princess Nourah 
University, Saudi Arabia, established in 2011 a 5-years bachelor’s degree in 
Radiological Sciences with four separate tracks that include a dedicated path of 
Radiation Therapy Program. Another example from Saudi Arabia, College of 
Applied Medical Sciences, King Saud University, offers a Radiological Sciences 
Program established in 1979. Graduates are awarded bachelor’s degrees and study 
specialized radiological subspecialties, primarily diagnostic backgrounds [8].

The region has benefited greatly from projects with international organizations 
such as IAEA, both on the governmental and institutional levels [29]. For example, 
the American University of Beirut Medical Center has a well-established sister insti-
tution-ship and collaboration with the University of Texas MD Anderson Cancer 
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Center and the Memorial Sloan Kettering Cancer Center, respectively. King Hussein 
Cancer Center succeeded in collaborating with many reputable international cancer 
centers, like MD Anderson Cancer Center, Princess Margret Hospital, St June Cancer 
Center, Sick Hospital Cancer Center, and Moffit Cancer Center, through partnership 
programs and collaborative agreements [24]. The Children’s Cancer Hospital in 
Egypt (57357), through its outreach division, has successfully collaborated with 
many regional and international institutions and organizations like Dana Farber 
Cancer Institute, Joint Commission International (JCI), St. Jude Children’s Research 
Hospital, among many others. Another example was from Tunisia when it imple-
mented modern RT techniques in the Radiation Oncology department of Hannibal 
Clinic. This project collaborated between the clinic and IAEA and resulted in the 
first Linear Accelerator (LINAC) 3D conformal radiation treatment in June 2011 [14].

28.3.3  Practice and Licensing

Almost all Arab countries have some form of licensing for ROs, MPs, and RTTs. To 
be specialized in radiation/clinical oncology, physicians must complete postgradu-
ate studies and training in the specialty field. They are awarded the title after passing 
a series of written, clinical and oral exams with or without preparing an academic 
medical dissertation [48] [29]. In Egypt, e.g., physicians who want to practice in this 
specialty should receive either an M.Sc. or M.D. from an accredited University or 
obtain the Ministry of Health Fellowship in Radiation Oncology [49]. In addition, 
all practicing oncologists should get their licenses from the Egyptian medical 
syndicate.

MPs in Arab countries are licensed based on reviewing their qualifications and 
not necessarily after passing relevant exams [29]. There are no national or regional 
certification boards in Middle East countries, however, the International Medical 
Physics Certification Board (IMPCB), in 2019 onward, started exams in some Arab 
countries (Saudi Arabia, Jordan, and Qatar), and an increasing number of institu-
tions encourage their MPs to pass these exams [21]. MPs’ qualifications in the regu-
latory bodies have positively impacted MPs’ practice in different hospitals. An 
example is the Radiation Safety Law in Jordan that was implemented in 2015, 
through which Jordan’s Energy and Minerals Regulatory Commission (EMRC) 
published various reports, including the “Quality Assurance Program for Hospital 
X-ray Generating Equipment” [29]. The situation for RTTs licensures is similar to 
MPs regarding certification and accreditation [29].

28.3.4  Professional Societies of Radiation Oncology

The common feature between all countries of the Arab world is the absence of 
professional societies dedicated to radiation oncology practice and research. 
Instead, the existing organizations federate all cancer specialists, including 
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medical and surgical oncologists, for example, the Arab Medical Association 
Against Cancer (AMAAC) and many other national oncology and cancer societ-
ies in the Arab world. This fact is maybe the consequence of the limited number 
of Arab radiation oncology practitioners, not allowing the creation of solid and 
well-structured societies. Added to this, a permanent feeling of dependence on 
foreign radiation oncology societies, given the quality of their scientific produc-
tion, such as good practice guidelines and websites of e-learning and contouring.

In recent years we have seen the development of institutions that will certainly 
lead in the long term to well-organized societies. For example, the Iraqi Society of 
Radiation Oncology in 2014 arranged the Best of ASTRO meetings (officially 
licensed by the American Society of Radiation Oncology—ASTRO) in 2015 in Iraq 
[29], which was followed by the first Joint Conference Best of ASCO and Best of 
ASTRO the following year in 2016, in Egypt. The Saudi Assembly of Radiation 
Oncology was established in 2018 as a National Radiation Oncology Professional 
Community Group of Practice, and the National College of Radiation Oncology 
Professors in 2020 in Morocco with the sole mission of unifying the radiation oncol-
ogy teaching program in Morocco, as well as the harmonization of practices. The 
most significant step would be to create a regional big society, from the MENA 
region, or ideally from the whole Arab world.

28.3.5  Research in Radiation Oncology

Scientific research in radiation oncology in the Arab world is limited to participa-
tion in the enrollment of patients for international multicentric randomized trials 
and the publication of treatment planning and dosimetric studies in high indexed 
journals.

In Morocco, the Institute of Research in Cancer was created in 2014 by the Lalla 
Salma Foundation, the Ministry of Higher Education and Scientific Research, and 
the University Sidi Mohamed Ben Abdellah in Fes. Among research laboratories 
affiliated with this institute, there is a nuclear physics laboratory whose activity is 
still rudimentary.

Radiation Oncology research activity in Saudi Arabia has gained momentum 
in terms of volume and international collaboration over the period from 2010 to 
2019; however, the resulting level of evidence has not improved over time, which 
calls for an effort to contribute to the literature as a priority, allocate adequate 
resources, and apply appropriate measures to enhance research productivity and 
quality [3].

The basic research unit, the clinical trials unit, and the biobank at the Egyptian 
Children’s Cancer Hospital 57357 facilitate high-quality research through efficient 
coordination and successful implementation of basic research and clinical trials in 
collaboration with international pediatric cancer centers, which resulted in many 
international publications in the field of pediatric radiation oncology.
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28.3.6  Pediatric Radiation Oncology

RT is an essential part of childhood cancer treatment. However, the presence of a 
dedicated pediatric cancer center/hospital in Arab countries is uncommon. Most 
Arab countries have centers that treat both adults and pediatric patients or pediatric 
oncology departments within hospitals. A unique example of a specialized pediatric 
cancer hospital is the Egyptian Children’s Cancer Hospital (57357). It was estab-
lished in 2007 and was inspired by the St. Jude Research Hospital model in 
Memphis, Tennessee, in the USA. In addition to the Egyptian people, many Arab 
countries have contributed generously to make it one of the largest hospitals in 
capacity (320 beds). The King Fahad National Centre for Children’s Cancer and 
Research is the only standalone children’s cancer center in Saudi Arabia.

28.4  Future of Radiation Therapy in Arab World

28.4.1  Overcoming the Challenges

RT is an essential component of effective cancer treatment, yet the worldwide avail-
ability of RT facilities is unacceptably low [5]. Twelve of the 22 countries are clas-
sified as LMIC or LIC, according to the World Bank. These countries face the same 
challenges as other LMIC worldwide. As shown by [27], the availability of RT 
facilities was significantly influenced by economic status and correlated positively 
with GDP per capita. Based on group II WHO recommendations of at least one 
MVM/million population as a minimum supply, the Arab countries need about 427 
MVMs to be in a minimally acceptable situation [36]. According to the most recent 
DIRAC data (Table 28.1), Arab countries currently possess 362 MVMs. This repre-
sents about 85% of the actual needs. This may look better than many other countries 
in Africa and Asia-Pacific (34% and 61%, respectively) [50]. Still, these facilities 
are not equally distributed among countries. High-income countries already have 
around 135% of their MVM needs, while UMIC and LMIC have 75.5% and 72.5% 
of their needs, respectively [27].

Optimal delivery of RT requires well-trained ROs, qualified MPs and RTTs, 
competent nurses, and non-medical staff. Unfortunately, some Arab countries are 
still lacking competency-based residency training programs. On the other hand, 
many Arab countries still have clinical oncology programs, with radiation oncology 
and medical oncology curricula over a minimal time. Lack of Work-Place Based 
Assessment and training on communication skills is another character of training 
programs in countries with high patient volume and a small number of supervising 
well-trained staff; Egypt is an example.

MPs working in the clinical environment are health professions per the 
International Labor Organization and WHO classification. However, they receive 
primarily theoretical education with very minimal clinical exposure during their 
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undergraduate studies. Other challenges include a lack of incentives and opportuni-
ties for personal and professional development, unlike the opportunities offered to 
the doctors. Undergraduate Medical Physics Bachelor’s Degrees are available in a 
limited number of universities in the Arab countries, for example, at King Abdulaziz 
University and Umm Al-Qura University, in Saudi Arabia. Otherwise, most MPs 
usually have a General Physics or Engineering undergraduate Bachelor’s Degree 
then pursue their Master’s Program in Medical Physics.

Postgraduate Medical Physics Certification is based chiefly on Master and 
Ph.D. studies. However, a limited number of Arab countries have established 
institution- based Medical Physics Clinical Residency Training, like King Hussein 
Cancer Center, Jordan, and King Faisal Specialist Hospital, Saudi Arabia. In addi-
tion, the Saudi Commission for Health Specialties established a National-wide 
Medical Physics Clinical Residency Training, awaiting to be launched.

Traditionally, highly qualified young staff from LMIC emigrate to HIC for train-
ing. Later, they choose to stay abroad with subsequent “brain drain” with more load 
on the already suffering health system [2]. There is an urgent need to fill the gaps in 
MVM availability, human resources, knowledge, and clinical experience in our 
region. However, the analysis of RT needs is focused more on the equipment and 
infrastructure with less attention to qualified professionals [51].

Needs assessment and gap analysis are essential for any improvement plan. This 
requires accurate registry and documentation systems. According to a recent publi-
cation, 17 of the 22 countries have population-based cancer registries [43]. However, 
data about radiotherapy facilities and human resources are lacking in many coun-
tries. Data derived from DIRAC is self-reported with no auditing or confirmation. In 
addition, this data does not consider the details of RT techniques [27].

28.4.2  Capacity Building

The IAEA has the longest track record for human capacity building in the field of 
radiation oncology in LMICs [2]. Training of an entire team, including ROs, MPs, 
RTTs, and occasionally nurses and maintenance engineers, has always been a part 
of any Technical Cooperation (TC) project to start a new RT facility [39]. Radiation 
oncology departments worldwide offered training opportunities to many LMIC 
trainees. The problem with these programs is the high cost and the eventual result of 
“brain drain.” Most professional societies offer training courses and programs 
abroad, but the curricula of high-income countries are not applicable in home coun-
tries most of the time [16]. Some of the successful examples of training options 
include the American Society for Radiation Oncology’s (ASTRO)/Association of 
Residents in Radiation Oncology’s (ARRO)‘s Global Health Scholar Program and 
the American College of Radiology Foundation’s Goldberg-Reeder Resident Travel 
Grant [2]. There is a need for an adequate number of competency-based and well- 
structured radiation oncology programs in all Arab world countries to fill their 
national need. Some practical roadmaps can be followed in this regard, like the 
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“Specialty Portfolio in Radiation Oncology: A global certification roadmap for 
trainers and trainees” [31].

Telemedicine is an area that is gaining increasing attention. It can overcome 
many barriers of traditional training, such as time and distance barriers. It is chal-
lenging to provide care to cancer patients during the COVID-19 while protecting 
both patients and staff from infection. The use of video consultations and remote 
networking can save time, decrease physical contact and save resources.

Arab countries continue to collaborate with regional and international organiza-
tions for knowledge and skills transfer. With the new interest in career development 
in global health, there are many successful examples of twinning partnerships 
between regional institutes and international universities and organizations. An 
example from Morocco can be given here, in 1984, the first two Moroccan radiation 
oncology professors started a training program at the faculties of medicine of Rabat 
and Casablanca, which allowed the graduation of hundreds of Moroccan and African 
radiation oncologists. Since 2005, and thanks to the support of the Lalla Salma 
Foundation in partnership with the Ministry of Health, Morocco has made a giant 
technological leap by the acquisition of more than 40 linear accelerators equipped 
with the most advanced technologies to deliver high precision treatments.

28.5  Conclusion

Arab countries share language, culture, and history, but they have variable eco-
nomic characteristics, with significant variation in radiotherapy services across dif-
ferent countries. There are many gaps in the current radiation oncology facilities. 
Many Arabic countries still lack systems of accurate and up-to-date data registries. 
Information about the status of RT in our region is mainly derived from sources like 
DIRAC. Training programs across many countries are sub-optimal. To face these 
challenges, Arab countries must collaborate both on the regional and international 
levels. Governments and international organizations need to invest in RT resources 
and help the less advantageous countries. Many successful and inspiring examples 
that other countries can follow are present.

28.5.1  Strengths and Limitations

This chapter describes many RT-related issues that can be used as a baseline for 
future studies. The authors tried to explore some dimensions of this field through the 
published literature and their expertise and networks. However, many Arab coun-
tries do not have well-established systems that document all aspects of cancer care, 
from infrastructure to workforce and outcomes. Data on RT infrastructure was 
derived from DIRAC, which is a self-reporting source with no verification. Also, 
data about cancer incidence was retrieved from GLOBOCAN estimates, which may 
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not reflect the real-life registries. Information about other parts such as training 
programs, certification and licensing relied on personal communication between the 
authors and colleagues from different Arab countries, again with no external 
verification.
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Chapter 29
Cancer Care During War and Conflict

Rola El Sayed, Zahi Abdul-Sater, and Deborah Mukherji

29.1  Introduction

A humanitarian crisis is a situation of human emergency causing physical, eco-
nomical or environmental damage that overwhelms a community’s potential to tend 
to its population’s needs [1]. Although crises may be natural: geophysical (earth-
quakes, volcanoes), meteorological (storms), hydrological (floods), climatic 
(droughts), or biologic (epidemics), the most commonly encountered humanitarian 
emergencies are man-made [2].

Conflicts are defined as violent struggles between at least two groups resulting in 
at least 25 battle-related deaths per calendar year [3]. They usually develop within 
the context of long-standing inequalities and social quarrels that intensify with the 
breakdown of civil authority [4]. In a battle for power and resources, where preda-
tory social domination fuels existing tensions, and fluid local identities are manipu-
lated, sectarian differences arise, intensifying societal fragmentation [5]. Conflicts 
torment populations, causing loss of lives and infrastructure plus profound health 
effects. Civilians face dislocation and migration or stay becoming victims of 
violence, political turmoil, hunger and illness [6].

Multiple countries of the Arab world are in a state of humanitarian crisis because 
of armed conflict. Conflicts distress the entire region, affecting countries of active 
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combat as well as adjacent host countries with already frail economies. These coun-
tries include Syria, Iraq, Lebanon, Somalia, Sudan, Yemen, Libya and the occupied 
Palestinian Territory [7]. The past decade has witnessed a surge in numbers of peo-
ple in humanitarian crises with non-resolution of present conflicts, as well as the 
uprising of new conflicts [8]. The more protracted conflicts are, the larger the health-
related deficit grows as countries fall short on medical supplies, equipment, infra-
structure, and personnel.

A devastating impact on health systems, daily life, and well-being of civilians is 
noted, with an increase both in communicable and Non-Communicable Diseases 
(NCDs) such as cancer in conflict-affected zones as well as in host countries to 
displaced populations [9–11]. With the escalation of the humanitarian situation, the 
number of civilian casualties renders too high, and international response becomes 
vital. The WHO Constitution, formulated in 1946 [12], mandates protection of 
human rights as well as the security and maintenance of proper healthcare. Its com-
mission emphasizes the fundamentality of providing all human beings with “the 
right to the highest attainable standard of health” [13]. Furthermore, the United 
Nations ascertains “the global community’s responsibility for everyone’s welfare” 
with a doctrine of the “responsibility to protect” [14]. Although humanitarian action 
often provides short-term requirements of food, shelter and trauma relief, longer- 
term humanitarian aid focuses mainly on communicable diseases, with relative con-
trol of infectious diseases. Nevertheless, an increase in NCDs, cancer particularly, 
has been noticed in the context of ageing populations and collapsing health systems 
[15, 16].

Available studies in the region led by international collaborators show an 
increased incidence of NCDs with increased disease burden and increased morbid-
ity, elaborated by higher disability-adjusted life years, and higher mortality [11]. As 
part of 2015’s established Sustainable Development Goals (SDG), the United 
Nations focused on ensuring healthy lives and promoting well-being for all at all 
ages (SDG 3) [17]. SDG 3.4 further elaborated the need to reduce by one-third pre-
mature mortality from NCD by the year 2030, including cancer, through prevention 
and treatment [17]. Moreover, the World Health Assembly in 2019 discussed a 
5-year global action plan to promote the health of refugees and migrants, focusing 
on aid organization and delivery, with the strengthening of health policies and infor-
mation systems [18]. The humanitarian community, based on collaborations 
between international and local organizations, re-directed forces towards coordi-
nated humanitarian reform to fill the gaps achieving a more comprehensive, effec-
tive, and sustainable needs-based relief effort. The humanitarian reform aims to 
dramatically enhance humanitarian response capacity, predictability, accountability, 
and partnership. It is empirical to identify and integrate key interventions for NCD 
care into humanitarian programmes, to conceptualize and empower local healthcare 
systems through capacity building and strengthening. Thereby, available resources 
and the resilience of populations can be harnessed to attain present as well as future 
well-being.

In 2018, cancer incidence was estimated at 18.1 million people worldwide, with 
cancer mortality reaching 9.6 million [19]. Surveys showed cancer to be the culprit 
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of 30% of all premature deaths from NCD in young adults, with lung cancer being 
the most common (11.6%) and most lethal (18.4%) [19]. However, numbers differ 
significantly according to the socioeconomics and Human Development Index 
(HDI) of countries. Despite all efforts to control the growing incidence of NCD and 
their corresponding premature deaths, specifically due to cancer, responsible for 
about 70% of all deaths, SDG 3.4 is far from being achievable given the currently 
slowing progress [20, 21]. In 2020, 1 out of 6 individuals dies because of cancer. 
These numbers are expected to increase by about 60% over the next two decades, 
with the greatest increase in Low- and Middle- Income Countries (LMICs), signifi-
cantly burdening already struggling health systems [22]. By 2040, the predicted 
global cancer incidence will reach about 29–37 million cases, and LMICs will be 
the most affected, harbouring about 67% of all new cases [19]. Not only is cancer 
incidence not equitable, but also cancer death seems to affect more countries of the 
lowest socio-economic status, even more so, conflict-affected countries.

Cancer care in this region has been long considered too costly and complex, with 
a lack of consensus on cost-effective interventions as well as an inability of host 
health systems to expand cancer services [23]. Patients already diagnosed or with a 
new possible diagnosis of cancer face deficiencies in healthcare facilities, resources, 
and treating specialists [24, 25]. They are often forced to migrate seeking expensive 
cross-border therapy that occasionally proves to be unaffordable; given limited 
international aid available [26]. In an attempt to decrease NCDs and premature 
death rates, thereby achieve SDG 3.4, as well as integrate SDG 3.8 tackling univer-
sal health coverage where the provision of medical assistance and access to quality 
healthcare services including cancer care is available to all, the international com-
munity established the need to accelerate action against cancer and decrease its 
imposed global health burden, especially in territories most in need [17, 27]. In this 
review, we discuss the challenges facing cancer care in conflict situations, with a 
focus on vulnerable populations where humanitarian assistance is fundamental to 
fill the gaps, build local capacities, and strengthen healthcare systems to improve 
health-related outcomes at all stages of disease: primary prevention, screening and 
early diagnosis, multi-modality management and importantly palliative care.

29.2  Challenges Facing Cancer Care 
in Conflict-Affected Regions

“Cancer is a deeply personal disease, with tremendous physical, emotional and 
financial strains, on individuals, communities and countries”, a statement eloquently 
made by Mr. Tedros Adhanom Ghebreyesus, director of WHO [22]. Cancer can 
affect anyone anywhere in the world, regardless of wealth, social status, security, or 
humanitarian situation. Given its immense burden on global health, with a growing 
number of cases as a function of increased life expectancy worldwide, the interna-
tional community rushed to accelerate global cancer control, with more effective 
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means of prevention, screening, diagnosis, management, surveillance as well as pal-
liation. However, cancer care remains uneven and inequitable across the globe.

What seems easily attainable in high-income countries (HICs) leading the way 
for the “moon-shot” approach of cancer care, having easy access to new expensive 
technology and drugs, is far from attainable in countries struggling with conflicts 
that prohibit them from accessing basic healthcare, where even the “groundshot” 
approach to cancer care may be difficult to provide due to extremely limited 
resources [28]. Inequity in access to effective means of diagnosis and management 
is mirrored in the much higher estimated mortality rates amongst vulnerable popu-
lations of conflict-affected countries of the Arab world. Underprivileged popula-
tions in conflict regions are faced with multiple challenges that delay diagnosis, 
hinder care, and make screening almost impossible. Treatable diseases become 
incurable with late diagnoses causing advanced stages, lower-quality care, and 
incomplete treatments, all of which are detrimental to patient outcomes [29–31].

Because of destroyed health facilities, non-operational infrastructure, exodus of 
medical staff and experts corresponding to the progressive Arab world brain drain 
[32], as well as the lack of much-needed diagnostic material, medications, or tech-
nology due to insufficient funds [33], people find no option but to seek medical care 
in other regions, cities and very often other countries. Displaced populations embark 
on paths loaded with military checkpoints and expensive “out-of-pocket” payments 
every step of the way, and despite selling all their worldly possessions, they still fall 
short of successfully managing to access appropriate care [24, 34]. Humiliation, 
violence, abuse, morbidity, and death are no strangers to refugees and migrants. 
International and national stakeholders are attempting to improve healthcare. 
However, it remains beyond the capacities of host countries or regions to manage 
the magnitude of such influx of ill people, especially when it comes to complex enti-
ties such as cancer requiring multi-disciplinary action and close follow-up [35, 36]. 
Optimal management of cancer requires the integration of multi-modal interven-
tions including surgery, chemotherapy, radiation therapy, targeted and biologic 
treatment as well as immunotherapy, much of which is not available in conflict- 
affected LMICs of the Arab world.

In the presence of frail social, economic, and political instabilities, in addition to 
already burdened and fragmented healthcare systems, host countries are over-
whelmed. From social taboos of insecure cancer patients fearing discrimination, to 
governmental labelling of malignancies as “helpless”, and international organiza-
tions such as the UN limiting financial support to individual cases [37], curability 
and treatment-quality rates remain low. Patients, if ever reach the clinic, get deferred, 
never continue the requested work-up, or fail to find the needed support to access 
and complete treatment [36]. In another scenario, the continuity of care of a patient 
already on active treatment is compromised after displacement. With no data docu-
mentation and no transfer of medical records, patients are confronted with signifi-
cant delays and imposed repetition of work-up, indicating potentially avoidable 
waste of resources [31]. The absence of national policies to regulate healthcare and 
cancer access for these patients is just the start of the wider problem. Humanitarian 
aid may be targeting sound investment in immediate cancer control; yet substantial 
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global heterogeneity in leading cancer types ought to be taken into consideration, 
and regional responses must be contextualized accordingly to the epidemiologic 
burden of disease [19, 38, 39]. Therefore, the presence of proper tumour registries, 
population-based guidelines, and need-based research is of utmost importance, all 
of which are deficient in LMICs of the Arab world. Figure 29.1 summarizes the 
challenges leading to poor cancer care in the region.

Cancer occurs in more than 300,000 children annually worldwide, and the rate is 
expected to increase, more so in LMICs. Most paediatric cancers have a cure rate 
that can reach up to ≥80% in some HICs [40, 41]. The burden of paediatric cancer 
has shown wide inequality among countries, as children in countries with low HDIs 
are significantly less likely to access care or receive successful treatment with high 
morbidity and mortality rates [42]. Why would a child be deprived of possibly cur-
able treatment because he or she was born in an inconvenient time and place?

In conclusion, delays in effective cancer control become increasingly costly with 
increased morbidity, preventable life loss, as well as significant economic and social 
burdens. Highly effective National Cancer Control Plans (NCCPs) based on afford-
able and feasible interventions are suggested as an integral component of Universal 
Health Coverage (UHC) that would fall under the banner of SDG 3.8 promoting 
access to high-quality essential healthcare services [43, 44]. UHC aims to protect 
people and improve their outcomes [45], through the strengthening of existing 
healthcare systems, as well as local capacity building [46]. Cancer diagnosis and 
management have developed rapidly in recent years. However, in many crisis- 
affected countries of the Arab World, cancer control strategies, if existent, are inef-
ficient, uninformed, do not adhere to best practices, and are not adapted to national 
health systems’ capacities with an inappropriate allocation of available resources. 

Limited
Governmental

Support
Social Taboos

Lack of
Medications

Lack of
Policies

Limited
International

Funding

Non-
operational

infra-
structure

Cross-broder
Cancer

Treatment

Delay in
Effective
Cancer
Control

Under-
powered
drained
Health-
systems

Deficit in
Human

Resources
Deficient

Diagnostics
and

Therapeutics

Challenges affecting
Cancer Care

Poor Cancer Care in the
region

Fig. 29.1 Challenges leading to poor cancer care in the region

29 Cancer Care During War and Conflict



466

Implementation of NCCPs through collaboration with national and local organiza-
tions would strategize priorities and cancer care investments so as to efficiently 
fulfil unmet needs, reduce suffering, save lives as well as aid in promoting economic 
productivity through evidence-based policies [47–49]. Coordination of governmen-
tal figures such as ministries, public health institutes or social securities, private 
insurance companies as well as health providers, civil society stakeholders and sev-
eral voluntary organizations is inevitable for proper healthcare workers’ training, 
not to forget the creation and monitoring of national policies and specific popula-
tion-based guidelines.

Finally, it is worth mentioning the ongoing COVID-19 pandemic that has affected 
the entire globe [50]}. It has been a particularly tough challenge for cancer patients 
who are immunosuppressed, immunocompromised or simply fatigued and in need 
of assistance in daily-living activities. All these characteristics render cancer patients 
more vulnerable to infectious diseases [51, 52]. Strategic planning, capacity build-
ing and policy creating have been paused, with attention re-focused towards virus 
containment. Some diagnostic and even therapeutic modalities are halted. 
Furthermore, travel difficulties and long waiting periods are driving patients away 
from consulting with their primary physicians. An international cross-sectional 
study was done in 54 countries across six continents to evaluate the impact of the 
pandemic on cancer care worldwide. It showed a devastating impact, with reported 
harm from interruption of cancer-specific care reaching 36.52%, up to 80% in some 
centres, and worse in lower-resource countries. Challenges included patients miss-
ing therapy in >10% of cases, medication restriction in 10% of cases and over-
whelmed medical systems in 20% of cases {[53]}.

Despite all these challenges, some conflict-affected economically drained com-
munities in the region managed to issue pragmatic need-based recommendations for 
daily practice in cancer patient care during the COVID-19 pandemic, as well as 
establish proper means for distant/telemedicine and tele-education, so as to follow 
and manage cancer patients according to the best updated data with extremely lim-
ited resources [54, 55].

29.3  Potential for Development & Improvement of Cancer 
Care in the Arab World

Countries in the region find themselves facing immense challenges of intractable 
conflicts with a pertinent increase in cancer burden. In addition, with the absence of 
standard guidelines or clear national policies for much-needed developmental 
reforms in the provision of cancer care to citizens as well as refugees and displaced 
people, the international society shed light on the importance of the establishment 
of NCCPs [56]. NCCPs are based on the principle of governance to provide the 
population’s needs and set norms with focused agendas for strategic investments 
in local resource-stratified healthcare [57]. Given the scarcity of cancer registries, 
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the lack of quality cancer prevalence data as well as the absence of proper conflict- 
adapted population-based studies to inform programming and care delivery, strate-
gic planning for cancer care development seemed to be a difficult target [58]. 
Therefore, international aid emphasized the importance of strengthening the quality 
of tumour registries, quality of data collection as well as the importance of crisis- 
contextualized research. Means of electronic data collection were sought and imple-
mented by multiple NGOs, helping make documentation and transfer of medical 
information easier for better continuity of care [59–61]. Technology was also noted 
to be of utmost importance in communication among healthcare workers, improv-
ing coordination, multi-disciplinary care, and implementing distant training and 
education, staying in line with all international information updates.

Despite shouldering a significant proportion of the global cancer burden, these 
countries of the Arab World notably lag in knowledge yield and production of 
resource-stratified evidence-based cancer research [62–64]. Table 29.1 as well as 
Fig. 29.2 retrieved from Abdul-Sater et al. [65] show an example of barriers to can-
cer research and researcher training needs in the region [65]. These gaps in obtain-
ing population-based research impede nations from reaching target care goals, 
more so with drastic impact in conflict-affected settings. In fact, focusing on creat-
ing unified health research structural regulatory frameworks that embark on 

Table 29.1 Themes, subthemes, and their share of mentions of research barriers form participants’ 
responses [65]. Used with permission from Abdul-Sater, Zahi, Elsa Kobeissi, Marilyne Menassa, 
Talar Telvizian, and Deborah Mukherji. “Research Capacity and Training Needs for Cancer in 
Conflict-Affected MENA Countries”. Annals of Global Health 86, no. 1 (2020)

Theme Sub-theme
Number of 
mentions

Number of 
mentions (%)

Research infrastructure Amenities (facilities and 
equipment)

20 10.99%

Research resources 12 6.59%
Data poverty 10 5.49%
Cancer registration 9 4.95%

Support Financial support 32 17.58%
Institutional support 4 2.20%
Governmental support 3 1.65%

Logistics Research participation 11 6.04%
Travel 6 3.30%
Workload and time 5 2.75%
Collaboration 5 2.75%
Training 3 1.65%

Human resources 17 9.34%
Political economy Politics 9 4.95%

Security 7 3.85%
Culture and conducive 
environment

15 8.24%

Others 14 7.69%
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building research capacity through training of researchers and healthcare profes-
sionals, helps identify actual population needs. They bridge the gaps to the provi-
sion of high-quality cancer care [66], as well as develop profound networks and 
enhance communication among physicians, technicians, healthcare workers, social 
workers, civilians, media, academia, policymakers, governmental organizations as 

TRAINING NEEDS ASSESSMENT

Training Needs

Importance to Job(A)

Epidemiological studies*
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Fig. 29.2 (a) Radar chart highlighting the difference between the importance to job and ability to 
perform regarding activities related to cancer research and care. Tree map chart showing the 
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MENA Countries”. Annals of Global Health 86, no. 1 (2020)
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well as national and international non-governmental stakeholders [67, 68]. These 
networks facilitate access to information, as well as dissemination and implementa-
tion of knowledge by addressing questions that cannot be otherwise addressed in 
non-crisis settings.

Task Forces have emphasized the absolute necessity for priority-setting and poli-
cymaking at all stages of the cancer continuum [69, 70]. For example, specific 
exposure- related cancers, more common in these regions, can be approached more 
conclusively. Hepatocellular carcinoma related to hepatitis viruses B and C (HBV, 
HCV), cervical cancer related to human papillomavirus (HPV), lymphomas as well 
as head and neck tumours related to Ebstein-Barr virus, are all diseases that can 
either be prevented by vaccination (HBV, HPV) or caught at an earlier more curable 
stages by screening [71]. Nation-wide screening and early detection programmes 
can help minimize cancer burden, especially in common malignancies such as lung, 
breast and colon cancer [72]. Awareness campaigns regarding tumour-related signs 
and symptoms, as well as tobacco-cessation programmes and informing of the 
whereabouts of screening/detection programmes should be incorporated in all phy-
sician clinics and media.

In presence of proper guidance and informed planning, cancer care in conflict- 
affected regions should not be dreaded. Infrastructure can be provided [73], if not in 
regions of active conflicts, then in neighbouring countries, or in “cease-fire safe- 
grounds” with properly equipped specialized care centres such as in Kurdistan [74]. 
Eventually, there is truth to health being a bridge to peace where death and morbid-
ity can trigger humanity [75, 76]. As for cost and cost-effectiveness, cancer care can 
be economically yielding rather than expensive. Taken up in the momentum, with 
investments properly placed into systems not individuals, seven million cancer 
deaths can be avoided in LMICs by 2030, at a cost of US$ 2.70 per person in low- 
income countries, and US$ 3.95 per person in LMICs [22]. When financial costs are 
calculated from estimated purchases, and programmes for pre-specified numbers of 
citizens and refugees are based on registries and databases for treatment, screening, 
and early primary detection, inefficient primary care and cumbersome clinical path-
ways leading to more advanced stages with greater costs and worse outcomes can 
be evaded [27]. Budgets for expensive targeted therapy or immunotherapy that ben-
efit minorities can be deterred and privatized, focusing on effective chemotherapeu-
tic agents or curative surgical interventions.

Neglecting the incorporation of palliative care in cancer control agendas remains 
a pertinent concern. Only half of the countries worldwide seem to include palliative 
care in their NCD plans [77]. Palliative care is an essential part of comprehensive 
cancer care. It revolves around the prevention, early identification, and relief of any 
suffering of cancer patients on the physical, psycho-social, and emotional levels, 
with proper control of symptoms, most importantly pain [47, 49, 78, 79]. Palliative 
care preserves patient dignity, improves the quality of life and improves survival 
[80, 81]. It includes home care sparing patients and families costly lengthy hospital 
admissions, while simultaneously preventing hospital overcrowding and cutting 
down healthcare expenses [82, 83]. Perhaps it is worthy to ensure adequate opioid 
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pain relief and oral morphine supply whose availability barely reaches 10% in LICs 
and 29% in MICs [84].

Once more, we need to emphasize the importance of sustaining cancer care dur-
ing the COVID-19 pandemic. Cancer patients have been particularly affected by 
the pandemic, not only because of their vulnerable immune status and the possibil-
ity of severe adversities but also because their diagnosis, management and follow-
up have been deferred until after the storm abides. Different care strategies and 
approach algorithms have been suggested by major health institutions of the Arab 
world regarding resource allocation, screening methods and general diagnostic and 
management recommendations in the outpatient and inpatient settings of patients 
with suspected cancer as well as those on active treatment with high-risk of 
COVID-19 infection [54]. Awareness campaigns indicating the importance of pre-
ventive measures and reporting symptoms have been shown to play a significant 
role. Furthermore, online consultations replaced clinic visits in the era of “social 
distancing”, and oral treatments prevailed over lengthy chemotherapy sessions 
whenever possible. Nevertheless, many people needing hospital admission remain 
and they cannot wait long. Otherwise, the recession phase (phase III) of COVID-19 
will not only witness overcrowding of hospitals due to ill COVID-positive patients 
but also sick cancer patients. Studies discussed hospital system re-organization to 
include COVID-free areas where cancer care can be safely provided along new 
situation- adapted guidelines [85]. On the other hand, when it comes to networking, 
education and multi-disciplinary opinions, healthcare workers have shown remark-
able adaptability with an unprecedented “webinar fever” and innumerable free 
online courses and discussions that have simply brought the entire world closer 
together.

29.4  Conclusion

Cancer care in conflict-affected regions of the Arab World is very heterogeneous, 
inequitable, and uneven, with an increasing cancer burden. Obstacles to quality can-
cer care are numerous and finding one purpose-oriented care model fitting all is 
impossible. International organizations attempt to empower local capacities, all 
while trying to fulfil SDGs 3.4 and 3.8. Improvement of cancer care and delivery of 
cost-effective and sustainable high-quality care must be based on local knowledge 
and evidence-based regional resource-dependent research-informed guidelines, 
within the context of a regulatory body and policies focused on dynamic 
priority-setting.

Cancer prevention, screening, early detection, and optimal management provi-
sion within a groundshot approach are pivotal to achieving targeted milestones. 
Palliative care, moreover, needs to be incorporated into pragmatic cancer control 
plans, due to its important role in the improvement of survival as well as the quality 
of life. International and national collaborations are essential, and funding can only 
be provided within organized frameworks. Although COVID-19 put all plans on 
pause, and adversely affected cancer care across the globe, especially 
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conflict- affected countries of the region; however, it helped improve communica-
tion among national and international collaborators and stakeholders, all while 
enhancing access to the most updated knowledge.
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