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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 Rontgen, a German
mechanical engineer and physicist, on November 30, 1895 [38]. However, there is
little doubt that X-rays were produced earlier by Julius Pliicker, 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
Pliicker’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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Table 28.1 RT status in Arab world countries as in 2021 based on the group II WHO
recommendation of 1 MVM/million population

Ratio of
EBRT
New Current machine/ | Current DIRAC

Arab cancer | MV Ideal RT | million Brachytherapy | data
countries | population | cases machines | machines | population | equipment 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 |34 353 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 52 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

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 (Dlrectory of RAdiotherapy Centres) (iaea.org).
Accessed in April 2021. Abbreviations: MV Megavoltage, KSA Kingdom Saudi
Arabia, UAE United Arab Emirates.
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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]. InIraq, 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 TAEA 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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