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Abstract One of the major causes of death in the globe is cancer. According to estimates, the number of people
affected by cancer worldwide will continue to rise, reaching 21.4 million new cases and 13.2 million deaths by
2030.This study was carried out in the Sudanese state of East Darfur and it is a retrospective in nature. Clinical
and Public Health Laboratory provided results, were collected, gathered then analyzed. The Statistical Package
for Social Science (SPSS) version 25 was used evaluate demographic data and tumor cases. show that 87.3% of
patients who were affected by were females, while only 12.7% of patients were males show that 15.87% of patients
whom affected were 33 years old, followed by 9.52% their age were 34 and 45 years old endometritis accounted
for (19.05% ) of the abnormalities that affected the patients, followed by ovaries (14.29%), endometrial polyps
(12.70%), Breast masses (7.94%), chronic endometritis, prostatic hyperplasia The data on the present status of
the most common benign and malignant tumors in Sudan and the neighboring areas is scarce. There is a complex
interaction between the impact of infectious agents, genetics and environmental risk factors on the risk of
development of most of these tumors.
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1. INTRODUCTION

One of the main causes of death in the globe is cancer. According to estimates, the
number of people affected by cancer worldwide will continue to rise, reaching 21.4 million
new cases and 13.2 million deaths by 2030. As per the World Health Organization's forecast,
cancer ranks second among the causes of mortality in underdeveloped nations (10.4%), while
it ranks first among developed countries (26.6%). In 2008, there were around 681,000 new
cases and 512,400 fatalities recorded in Africa. Therefore, due of the high expense of treatment
and the high patient dropout rate, cancer puts a severe strain on Africa's health system and
economy as a whole. The cancer burden in Africa is not as extensively documented as it is in
industrialized nations, where cancer epidemiology is thoroughly studied. Although infectious
diseases remain the primary focus of the health care system, Sudan, like most other sub-
Saharan African nations, must prepare for an expected increase in the incidence of cancer due
to factors such as gradually increasing life expectancy, widespread transmission of cancer-
related infections, and growing pollution from urbanization, intensive agriculture, and
industrialization. There is no national cancer registry based on population in Sudan. The
primary sources of cancer data are hospital-based case series at the nation's two oncological
centers, the National Cancer Institute of the University of Gezira (NCI-UG) in Wad Medani,
Gezira State (formerly the "Institute of Nuclear Medicine Molecular Biology & Oncology,"
INMO), and the Radiation and Isotope Center in Khartoum (RICK), Khartoum State. Both
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centers are located in the densely populated Central Sudan. The health system has all but
disintegrated, especially in Darfur and Khartoum, the conflict's core. Primary healthcare
facilities and hospitals have been targeted, taken over, or robbed. Healthcare personnel have
suffered harm, lost their lives, or been internally and internationally displaced. Since the
commencement of the conflict, those who are still employed have not received compensation.
Since the battle began, there has been a significant disruption in cancer care. Regarding cancer
treatment, the Ministry of Health is offering minimally charged radiotherapy along with free
access to all major chemotherapy drugs. Poor resource planning and management, such as
choosing brand names over generics, can result in shortages of essential medications that last
for months at a time. Clinical oncologists receive training locally, but a deficiency in
subspecialties—such as surgical oncologists and palliative care specialists—as well as in
appropriate interprofessional collaboration and multidisciplinary meetings results in a lower
standard of treatment. The most prevalent malignancies in both sexes, according to Globocan
estimates, are esophageal, colorectal, non-Hodgkin lymphoma, breast, and leukemia. Despite
the fact that the incidence of the disease is minimal when compared to other African nations.
Nevertheless, the current effort aims to address the current Status of Knowledge and Tumor

Patterns in Sudan's Eastern Darfur State.

2. LITERATURE REVIEW
Definition of Tumor

When cells in a particular area of the body proliferate and replicate uncontrollably, it
is called cancer. Cancerous cells have the ability to infiltrate and kill nearby healthy tissue,
including organs. Sometimes a cancer starts in one place of the body and then spreads to others.
We call this process metastasis.
The Epidemiology of Cancer in Sudan

The identification of various cancer causes and risk factors in populations is the main
focus of attention. This is because different communities have varying cancer burdens, and
cancer is distributed differently throughout populations due to the interaction of genetic,
environmental, and personal risk factors.The increasing cancer burden in Sudan poses
tremendous challenges to the health system and the entire country’s economy due to lost
productivity, premature death. And the high cost of cancer management. However, despite the
increasing public awareness of cancer and its consequences in Sudan, the country is lagging in

investing in cancer control programmes due to the instability of public health leadership,
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catastrophic spending on health with perpetually limited public financing, heavy reliance on
curative at the expense of preventative care and over 79.4% out of pocket (OOP) health
expenditure . This is made worse on a geopolitical level by the ongoing civil turmoil, despicable
governments, and ensuing economic sanctions. Additionally, there is a severe dearth of
radiodiagnostic and laboratory facilities, a shortage of workers, a deficit of medications, and a
persistent reduction in the number of radiotherapy facilities for cancer treatment. However,
female Sudanese employees at secondary-level hospitals continue to have inadequate
knowledge, attitudes, and practices surrounding breast cancer screening.Furthermore, there
hasn't been much progress made in reducing the cervical cancer burden in Sudan, despite
proven primary, secondary, and tertiary preventive treatments and the World Health
Organization's (WHO) call to action toward eliminating cervical cancer. The majority of
patients with prostate cancer appear at a late stage, making it the most common malignancy
among males in Sudan. Studies on prostate cancer in Sudan are few. The World Health
Organization (WHO) advises nations to set up cancer registries in order to carry out efficient
initiatives for cancer control and prevention. The analysis of cancer epidemiology is made
possible by the SNCR. Aspects of cancer in Sudan, including its occurrence, etiology, and
environmental influences, have been examined in earlier research. An efficient cancer control
policy intervention is urgently needed in light of the acknowledged rise in cancer incidence.
Sudan faces significant challenges in addressing this important public health issue since there
is insufficient data to support national cancer control initiatives.However, little is known about
the cancer burden in poor nations. The cancer burden in Sudan has been calculated by a number
of research. There were little attempts to report particular cancer kinds, postpone the diagnosis
of breast cancer in Sudanese women, or analyze features of cancer in distinct states, such as
Eastern and Central Sudan. Nevertheless, no thorough analyses exist that provide information
on Sudan's cancer burden.

Cancer Incidence and Mortality in Sudan

Cancer is still a major cause of death and has been for the past three decades, despite
amazing advancements in diagnosis, prognosis, and therapy. More people died from cancer in
2008 than from AIDS, tuberculosis, and malaria put together. By 2035, there will be 24 million
cancer cases worldwide, up from an anticipated 15 million in 2010. Preventive strategies could
reduce cancer mortality by 25-30% in conjunction with a drop in cancer incidence. Planning,
analyzing, and assessing healthcare services all depend on cancer incidence data. Data on the
prevalence of common childhood cancer types are crucial for tracking the percentage of cases

among the next generations of survivors.
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Due to the rising incidence of cancer in Sudan, accurate cancer registration statistics
are essential for allocating resources, assessing the effectiveness of interventions, organizing
suitable screening programs, and assessing preventative measures and therapeutic care. There
aren't many statistics on the prevalence of cancer in Sudan, and the ones that exist were
compiled from a small number of cancer registries utilizing hospital data. The comparison
between these and the data collected worldwide is hampered by variations in the methodology
employed to obtain the data.

Risk Factors for Cancer in Sudan

There are four types of risk factors for cancer: biological, physical, environmental,
and individual. Recently, there has been an emphasis on the role that certain lifestyle choices
play in the rising disease incidence. Every year, more than 300,000 children worldwide, from
birth to age 14, receive a cancer diagnosis. Worldwide, cancer incidence is still a major health
concern. Millions of people die from it annually in less developed parts of the world, where it
ranks as the second greatest cause of mortality in developed nations. The cancer rate adjusted
for age is increasing. In 2000, almost 6 million individuals will lose their lives to cancer
worldwide, accounting for around 10 million new cases of the disease. Concerning Sudan's
cancer risk factors, nothing has been done thus far. An attempt has been made to identify the
recognized risk factors in the current investigation.

Future Directions and prospective

In Sudan, cancer illnesses rank as the leading cause of morbidity and mortality. The
national cancer epidemiology data are not accessible. A few regional population-based cancer
registries provide the only data that are currently accessible. The Cancer Register Unit of the
Ministry of Health was based on five regional cancer registers from Sudan. As of December
2017, the Khartoum pediatric cancer registry had reported a total of 2625 children with cancer
(0—14 years of age).(26) However, because the aforementioned registries only cover a limited
area, the observed cancer incidence figures are understated. According to Globocan 2018, there
were 20,471 cancer cases and 12,775 cancer-related deaths in Sudan in total. Kaposi sarcoma
is thought to be the most common cancer in Sudan, with non-Hodgkin lymphoma, colon,
breast, lung, prostate, liver, and leukemia following closely after. There are gender differences
in the frequency of cancers, with some being more frequent in females, such as breast, ovary,
and uterus, and others being more frequent in males, such as Kaposi sarcoma, non-Hodgkin
lymphoma, neck, and liver. The cancer death rates were estimated to be the highest in North

Africa compared to the rest of Africa. The government of Sudan has recognized the growing
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burden of non-communicable diseases (NCD) including cancer for more than 15 years that was

established in 2003.

3. METHODOLOGY

This study was carried out in the Sudanese state of East Darfur and is retrospective in
nature. Clinical and Public Health Laboratory provided results, were collected, gathered then
to protect confidentiality and privacy, identifiable information was anonymized using
pseudonyms and participant codes during data collection and analysis. The Statistical Package
for Social Science (SPSS) version 25 was used evaluate demographic data and the conditions.
Ten male and fifty-three female data points total were gathered for the study. During the study
period, all patients, regardless of gender or age, who were diagnosed and treated in El-Daein
Teaching Hospital and referral public health laboratory who were clinically suspected for

tumors were enrolled.

4. RESULTS

The table [1] below show that 87.3% of patients who were affected by were females,
while only 12.7% of patients were males.

This result shows that females’ shows higher cases than males; it indicates that there
is significant difference between the genders of patients.

Table [1] showing the significant differences between patients gender

Valid Cumulative

Frequency | Percent | Percent | Percent

Valid Male |8 12.7 12.7 12.7
Female | 55 87.3 87.3 100.0
Total |63 100.0 100.0

Frequency

T T ]

23302820 335565604548323437 36506835495278406259215475

Figure [1] showing the frequency of patient’s age groups
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The above Figure[1] show that 15.87% of patients whom affected were 33 years old,
followed by 9.52% their age were 34 and 45 years old, 6.35% their age were 35 and 50 years
old, 4.76% their age were between 23, 28, 32 and 65 years old, 3.17% their age were 20, 55,
59 and 60 years old and 1.5% their age were 21, 36, 37, 40, 48, 49, 52, 54, 62, 68, 75,78.

This result shows that the highest infection age group were patients whom age were
33years old followed by 34, 45, 35, 50 23, 28, 32, 65, 20, 55, 59, 60, 21, 36, 37, 40, 48, 49, 52,
54, 62, 68, 75,78. The result indicates that there is significant variation between patients’ age

and infections.
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Figure [2] showing the distribution of abnormalities

According to the above figure [2], endometritis accounted for (19.05% ) of the
abnormalities that affected the patients, followed by ovaries (14.29%), endometrial polyps
(12.70%), Breast masses (7.94%), chronic endometritis, prostatic hyperplasia, and uterine
leiomyoma (4.76%), vulvar masses (3.17%), and the rest of conditions including left benign
ovarian cysts ,skin squamous cell carcinoma, vaginal polyp, eumycetoma, invasive ductal
carcinoma, cervical tumor, endometrial adenocarcinoma, benign lesion of bone tissue, and
breast cancer Reactive mesothelial cells, leg edema, cervical squamous cell cancer, cervical
mass, and endometrial polyp Rectal polyp, invasive ductal cancer, prostatic adenocarcinoma,
and pyrosalpingitis were accounted for (1.59%).

This data indicates that endometritis was the most common condition, followed by

ovarian cysts, endometrial polyps, fibroadenoma, chronic endometritis, prostatic hyperplasia,
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uterine leiomymoma, and vulvar masses. Skin squamous cell carcinoma, cervical mass,
eendometrial adenocarcinoma, benign bone tissue lesions, breast cancer, vaginal polyp,
Eumycetoma, Invasive Ductal Carcinoma, cervical mass, endometrial polyp, cervical
squamous cell carcinoma, leg swelling, and reactive mesothelial cells were the least common
infectious cancers among patients. Rectal polyp, invasive ductal cancer, prostatic

adenocarcinoma, and pyrosalpingitis.

5. DISCUSSION

This study, which is retrospective and hospital-based, showed that cancer and other
significant public health issues in East Darfur is rising. The causes of the rise in cancer cases
and infection are most likely a reflection of the increase in the state's population and public
knowledge of obtaining medical attention .Nevertheless, the number of cancer cases in East
Darfur is not accurately reflected by this increase, as individuals may not seek treatment due
to various factors such as poverty, congested public transportation, high medical expenses, and
medication costs in addition to alternative care before receiving medical attention at
appropriate Oncology Institutions. With the construction of multiple regional hospitals and
cancer centers, the nation has made notable progress toward decentralizing services. Wad
Medani and Merowe, two provincial centers, offered radiation therapy, albeit to a far lesser
extent than Khartoum. Chemotherapy and a limited range of cancer operations and diagnostics
are offered by additional centers, including those in Shendi, El Obeid, El-Gadarif, Nyala, and
El-Fasher.The most prevalent malignancies in both sexes, according to Globocan estimates,
are esophageal, colorectal, non-Hodgkin lymphoma, breast, and leukemiathis picture is, to
some extent, similar to the pattern of cancer incidence in the developed rather than the
developing countries. According to the current findings the number of female’s patients were
significantly elevated compared to males and the age range of 33-50 years old saw the highest
incidence of abnormal cases among both male and female patients, this resulted from the
increasing medical education and awareness among middle aged population. Under-
registration of clinically diagnosed cases is a possibility, and this findings are similar to the
most recent statistical data from NCI’s Surveillance, Epidemiology, and End Results Program,
the median age of a cancer diagnosis is 66 years meaning that half of cancer cases occur in
people below this age and half in people above this age. In RICK and NCI-UG centers, breast
cancer was the most frequently diagnosed cancer, accounting for one-fifth of all cancer cases
recorded in both males and females. This is consistent with data from Sudan previously

published. Breast cancer ranked highest 30.81% of all cancer cases in females treated for cancer
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at these centers on a regular basis. Nearly one-third of cancer cases in women.Other states in
Sudan have also reported an increase in breast cancer cases, namely in Khartoum and Gezira.
Prior to this, breast cancer ranked second among cancer-related deaths among women in Sub-
Saharan Africa in 2008. It was recently observed that the most frequent cancer in women
diagnosed in a number of Sub-Saharan African countries. Many risk factors associated with
urbanization and economic development were cited to contribute to this increase in breast
cancer and these include early menarche, late childbearing, having fewer children, obesity,and
increased awareness and detection Approximately 80% of occurrences of cervical cancer (CC),
one of the most prevalent malignancies affecting the female genital tract globally, are reported
from poor nations. According to reports, between 1954 and 1961, CC was the second most
frequent malignancy in women in Sudan. Access to cancer diagnoses is also highly challenging,
and in certain cases it is currently nonexistent. For instance, immunohistochemistry testing for
breast cancer are only available in Khartoum, which is currently destroyed by the ongoing
armed conflict, although histopathology services are mostly available in Khartoum, Wad
Medani, and Algadarif (in the eastern portion of Sudan. This study focused on the patterns of
tumor in East Darfur Stat and involved 63 cases clinically suspected or diagnosed and treated

in El-Daein Teaching Hospital.

6. CONCLUSION

The data on the present status of the most common benign and malignant tumors in
Sudan and the neighboring areas is scarce. There is a complex interaction between the impact
of infectious agents, genetics and environmental risk factors on the risk of development of most
of these tumors. The population distribution of these risk factors is likely to be different. It is
hoped that this attempt of bringing together some of the more recent studies on tumors in Sudan
will initiate further interest and reaction with the aim to be followed by more in-depth
investigations and regular monitoring of tumor changes. Even if the results of this research are

comparable, further research on the tumor pattern in the East Darfur region is advised.
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