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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 km? (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 34
Severe malnutrition 382 34
Meningococcal infection 362 32
Coronary heart disease 351 3.1
Total 6206 54.7

Data is from the Sudan Federal Ministry of Health
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Table 16.2 Cancer frequencies in Sudan 1967-2010 [19]

Number of cancer | Cancer rate/1000 Number of cancer | Cancer rate/1000
Year | incidents population Year | incidents 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 19951733 0.0640
1974 692 0.0472 1996 | 1810 0.0649
1975 470 0.0308 1997 12119 0.0739
1976 | 565 0.0357 1998 | 2145 0.0727
1977 738 0.0449 1999 12102 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

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]).
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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]

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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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 | 1964 Khartoum state | Governmental | Radiation
Hospital (RICK) Capital of Nuclear medicine
Sudan medical oncology
services
2 | National Cancer 1992 Gezira state Governmental | Radiation
Institute Second city of Nuclear medicine
Sudan medical oncology
Middle Sudan services
3 | Tumor Therapy and | 2008 Nile Valley Governmental | Radiation
Cancer state Nuclear medicine
Research—Shendi North Sudan medical oncology
services
4 | Khartoum Oncology | 2010 Khartoum state | Private Medical oncology
Specialized Center Capital of services
Sudan
5 | Khartoum Breast 2010 Khartoum state | Private Medical oncology
Care Center Capital of services
Sudan
6 | Dongla Cancer 2012 North state Governmental | Medical oncology
Center North Sudan services
7 | Taiba Cancer Center | 2013 Khartoum state | Private Medical oncology
Capital of services
Sudan
8 | Shafi Specialized 2015 Khartoum state | Private Medical oncology
Oncology Center Capital of services
Sudan
9 | East Oncology 2015 Gadarif state Governmental | Medical oncology
Center East Sudan services
10 | Port Sudan Oncology | 2015 Red Sea state | Governmental | Medical oncology
Center East Sudan services
11 | Kordfan Cancer 2015 North Governmental | Medical oncology
Center Kordofan state services
West Sudan
12 | Merowe Oncology 2017 North state Governmental | Radiation
Center North Sudan with Private Nuclear medicine
medical oncology
services
13 | Nyala Cancer Center | 2019 South Darfur | Governmental | Medical oncology
state services
West Sudan
14 | AlFashir Cancer 2020 North Darfur | Governmental | Medical oncology
Center state services
West Sudan

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]
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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:

. Financial difficulties and lack of insurance coverage

. Lack of drugs through the approved system

. Interruption of treatment and follow-up protocol post-treatment

. No survival care plan approved either institutional or Federal at the Ministry
of Health.

AW N =

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.

Conflict of Interest Authors have no conflict of interest to declare.



16

General Oncology Care in Sudan 263

References

1.
2.

3.
4.

5.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

The World Fact book—Central Intelligence Agency. https://www.cia.gov/the-world-factbook/.
World Population Prospects—Population Division. Population.un.org. United Nations
Department of Economic and Social Affairs, Population Division. Retrieved 9 Nov 2019.
Sudan | Global Focus. Reportingunhcrorg Retrieved 13 Dec 2019.

World Directory of Minorities and Indigenous Peoples—Sudan: Copts. Minority Rights Group
International 2008. Retrieved 21 Dec 2010.

Suliman O. The Darfur conflict: geography or institutions? Taylor & Francis; 2019. p. 115.
isbn:978-0-203-83616-3.

. Gordon RG Jr, editor. Ethnologue: languages of the world. 16th ed. Dallas: SIL International;

2009. Languages of Sudan

. Karen Andrae (2009) Language for inclusion (Sign language in Sudan) on YouTube.
. Leclerc J. ’aménagement linguistique dans le monde, “Soudan” (in French). Trésor de la

langue frangaise au Québec. Archived from the original on 23 October 2012. Retrieved 31
May 2013.

. “2005 constitution in English” (PDF). Archived from the original (PDF) on 9 June 2007.

Retrieved 31 May 2013.

Hamilton A, Hudson J. Bribery and identity: evidence from Sudan. Bath Economic Research
Papers. 2014. No. 21/14.

Strong K, Mathers C, Leeder S, Beaglehole R. Preventing chronic diseases: how many lives
can we save? Lancet. 2005;366:1578-82.

Hamad HMA. Cancer initiatives in Sudan. Ann Oncol. 2006;17(Suppl 8):viii32-6. https://doi.
org/10.1093/annonc/mdl1985.

Saeed IE, Elmustafa AD, Mohamed KEH, Mohammed SI. Cancer registry in Sudan: a brief
overview. Int J Epidemiol. 2013;2(2) Available at http://ispub.com/IJE/11/2/14574 (Accessed
15 Jan 2014) [Google Scholar] [Ref list]

Hickey BB. Malignant epithelial tumours in the Sudanese. Ann R Coll Surg Engl. 1959
May;24(5):303-22.

Lynch JBHA, Omar A. Cancer in the Sudan. Sudan Med J. 1963;2:29-37.

Daoud EHHA, Zak F, Zakova N. Aspects of malignant disease in the Sudan. In: Clifford P,
Linsell CA, Timms GL, editors. Cancer in Africa. Nairobi: East African Publishing House;
1968. p. 43-50.

Malik MO, Zaki EL, Elmasri SH. Cancer of the alimentary tract in the Sudan. Cancer.
1976;37:2533-42.

Mukhtar BI. The Sudan cancer registry. In: Parkin DM, editor. Cancer occurrence in develop-
ing countries. Lyon: IARC; 1978. p. 81-5. IARC Scientific Publication No. 57.

Mohammed EA, Alagib A, Babiker Al. Incidents of cancer in Sudan: past trends and future
forecasts. Afr J] Math. 2013;8:136-42.

Ferlay J, Soerjomataram I, Ervik M, Dikshit R, Eser S, Mathers C, et al. GLOBOCAN 2012
v1.0. Cancer Incidence Mortality Worldwide [Internet]. 2014 3/13/2014; IARC Cancer Base.
Saeed IE, Weng HY, Mohamed KH, Mohammed SI. Cancer incidence in Khartoum, Sudan:
first results from the Cancer Registry, 2009-2010. Cancer Med. 2014;3(4):1075-85.
Awadelkarim KD, Arizzi C, Elamin EO, Hamad HM, De Blasio P, Mekki SO, et al.
Pathological, clinical and prognostic characteristics of breast cancer in Central Sudan versus
northern Italy: implications for breast cancer in Africa. Histopathology. 2008;52(4):445-56.
Elamin A, Ibrahim ME, Abuidris D, Mohamed MEH, Mohammed SI. Part I: cancer in
Sudan—burden, distribution, and trends breast, gynecological, and prostate cancers. Cancer
Med. 2015;4(3):447-56.

Husain N, Helali T, Domi M, Bedri S. Cervical cancer in women diagnosed at the National
Health Laboratory, Sudan: a call for screening. Sudan J Med Sci. 2011;2011:183-90.

World Health Organization. WHO/ICO information centre on human papilloma virus (HPV)
and cervical cancer. WHO/ICO Information Center on HPV and Cervical Cancer (HPV


https://www.cia.gov/the-world-factbook/
http://population.un.org
http://reporting.unhcr.org
https://doi.org/10.1093/annonc/mdl985
https://doi.org/10.1093/annonc/mdl985
http://ispub.com/IJE/11/2/14574

264 H. A. H. Maki

Information Center). Human Papillomavirus and Related Cancers in the World. Summary
Report 2010. 2009. http://www.who.int.hpvcentre. Accessed 15 Jan 2014. [Ref list].

26. Khalid KE, Brair Al, Elhaj AM, Ali KE. Prostate-specific antigen level and risk of bone
metastasis in Sudanese patients with prostate cancer. Saudi J Kidney Dis Transpl. 2011
Sep;22(5):1041-3.

27. Hamad FA. Risk factors for prostate cancer patients among Gezira state-central of Sudan.
IIUM Eng J. 2011;12(4):203-11.

28. Ebrahim EMA, Ghebrehiwot L, Abdalgfar T, Juni MH. Health care system in Sudan: review
and analysis of strength, weakness, opportunity, and threats (SWOT analysis). Sudan J Med
Sci. 2017;12(3):133-50. https://doi.org/10.18502/sjms.v12i3.924.

29. Elebead FM, Hamid A, Hilmi HS, Galal H. Mapping cancer disease using geographical infor-
mation system (GIS) in Gezira state-Sudan. ] Community Health. 2012;37(4):830-9.

30. World Health Organization. National cancer control programmes: policies and managerial
guidelines. Geneva: WHO; 2002.

31. Abuidres DO, et al. Epidemiological review of childhood cancers in Central Sudan. S Afr J
Oncol. 2018;2:a37. https://doi.org/10.4102/sajo.v2i0.37.

Hussein AwadElkarim Hussein Maki is an Associate Professor
of Clinical Oncology at Ahfad University for Women. He is also a
consultant Clinical Oncologist and a General Director of Khartoum
Oncology Specialized Center (KOSC). Maki General Secretary
and Founder of Khartoum Integrated Oncology World Congress.
He has an MBBS from the University of Gezira—Sudan, MSc
Clinical oncology—Alkasr ~ Aliny—Cairo  University —and
Fellowship Medical Oncology—Vehbi Ko¢ foundation and
University—Turkey. He is a member and an examiner of the
Sudanese Medical Specialization Board, Clinical Oncology
Department and a member of the Sudanese Oncology Society
Executive Council. He is the Representative of Sudan at the
AMAAC (Arab Medical Association Aganist Cancer) Executive
Council.

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.


http://www.who.int.hpvcentre
https://doi.org/10.18502/sjms.v12i3.924
https://doi.org/10.4102/sajo.v2i0.37
http://creativecommons.org/licenses/by/4.0/

	Chapter 16: General Oncology Care in Sudan
	16.1 Sudan Demographics
	16.2 Cancer Statistics in Sudan
	16.2.1 Breast Cancer
	16.2.2 Gynecological Cancers
	16.2.3 Prostate Cancer

	16.3 Healthcare System in Sudan
	16.4 Oncology Care in Sudan
	16.5 Cancer Risk Factors
	16.6 Cancer Screening Programs
	16.7 Cancer Prevention Programs
	16.8 Cancer Diagnosis
	16.9 Treatment
	16.9.1 Medical Oncology
	16.9.2 Radiation Therapy
	16.9.3 Surgery
	16.9.4 Pediatric Oncology
	16.9.5 Survivorship Track
	16.9.6 Palliative Care Track

	16.10 Research and Education
	16.11 Cost-Effective Cancer Care
	16.12 Challenges and Advantages
	16.12.1 Challenges for Cancer Treatment in Sudan

	16.13 The Future of Cancer Care in Sudan
	16.14 Conclusion
	References




