Chapter 26 )
Pediatric Oncology in the Arab World

Check for
updates

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
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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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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].

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]
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Fig. 26.3 Five-year net survival of Acute Lymphoblastic Leukemia estimates [8]

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,
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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
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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.

. Defined global research priorities.

6. Dataset for cancer registries and monitoring of programs.

W

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]

Phases of country action
Plan, cost, & Monitor and

CURE ALL core projects Assess | finance Implement | modify
Analysis of cancer health system X
National Cancer Control strategy X X X
development/implementation
Implementation of cancer workforce X
training packages
National network and referral pathway X
strengthening
Defining national standards and guidelines | x X
for index cancers
Essential medicines and technologies X X X X
strengthening, including via UN
Economic analysis and benefit packages X X
review of cancer
Strengthening and linking cancer registries | x X X X
(population- and hospital-based)
Country dashboard for childhood cancer X X
monitoring
Local/regional advocacy portfolios: case X X
studies, awareness campaigns

Table 26.3 GICC goals are in line with 2030 United Nations (UN) agenda for sustainable
development goals [49]

UN SDG | Financial protection from catastrophic illness like cancer reduces poverty
No. 1

UN SDG | Reducing hunger and malnutrition improves childhood cancer outcomes
No. 2
UN SDG | Investing in childhood cancer supports the attainment of multiple health-related
No. 3 targets

UN SDG | Educational services needed for children with cancer requiring prolonged

No. 4 hospitalization

UN SDG | Promote access to care that is not discriminatory against girls and enables mothers
No. 5 and families

UN SDG | Universal access to clean water and sanitation can reduce rates of infection-related
No. 6 complications

UN SDG | Investing in diverse occupation required for care stimulates local economic growth
No. 8 and employment

UN SDG | Promote access to care for all communities to reduce catastrophic health
No. 10 expenditure and inequalities

UN SDG | Investing in child health promotes social stability and reduces exploitation and
No. 16 discrimination

UN SDG | Multi-sectoral collaboration and international cooperation improve childhood
No. 17 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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