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ABSTRACT

Introduction: Sudan, the most diverse country in the African continent, is experiencing growing cancers
problems. However, little is known about thyroid cancer epidemiology and patterns. the study aimed to
analyse and describe the epidemiological characteristics and trends of thyroid cancer in, in the period1st
January 2005 and 315tDecember 2015. Methods: This is retrospective population and hospital-based
study. We analysed epidemiological data for digital medical records at both Radiation and Isotope
Centre Khartoum (RICK), and Soba University Hospital, Khartoum, Sudan were reviewed. Results: In
total, 1,062 cases were reported during 1st January 2005 and 315t December 2015. Of these, (360;
33.9%) were male and (702; 66.1%) were female. The highest number of cases was in the 25-54-year-
old age group (451; 42.5%), and more than 65-year-old age (331; 31.2%). The most predominant type
of thyroid cancer among the Sudanese population was Papillary carcinoma (734; 69.1%) followed by
Follicular carcinoma 178(16.8%) and Medullary carcinoma (150; 14.1%). There were significant
differences in gender, age groups and types of thyroid cancer (P=0.001). Based on geographical
distribution thyroid cancer showed high prevalence in Khartoum, North Kurdufan, River Nile, Kassala,
North Darfur, Northern, and south Kurdufan. Whereas, low distribution is seen in Red sea, West Darfur,
West Kurdufan, East Darfur, Al Gadarif, and the Blue Nile. Conclusion: our results suggest that thyroid
cancer continuous presenting alarming challenge with an increasing the prevalence in females.
Papillary carcinoma is the most common type among Sudanese populations. Further epidemiological

studies are required in policy strategies for control and prevention strategies of thyroid cancer in Sudan.
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Introduction

Thyroid cancer comprises approximately two
percent of all cancers types diagnosed global
and 95% of all endocrine cancers (Sipos &
Mazzaferri, 2010). Recent studies indicate a
continuous increase in thyroid tumours
occurrence worldwide. In some geographical
regions, this increase exceeds 100% (Kilfoy et
al.,, 2009). However, small decreases in the
incidence of thyroid cancer were reported in a
few regions (Kilfoy et al., 2009). It has been
proposed that this generally steady trend of
increasing thyroid cancer incidence present in
all continents except Africa, where the
diagnosis detection is possibly inadequate
(Pellegriti et al.,2013). Several factors such as
genetic factors, environmental factor (llias et
al.,2002), nutritional status (Dal Maso et
al.,2009), and availability of medical care
(Yabroff et al.,2019) might contribute in the
thyroid cancer incidence by ethnicity and
geographic area. Based on recent reports,
thyroid cancer is the fifth most frequent cancer
in female (Siegel et al., 2014) and it is the
second most common cancer in women below
45 years old in Italy (Dal Maso et al., 2011). A
few countries such as Norway and Sweden are
capable to decrease the incidence of thyroid

Recent reports indicate that the treatment and
follow-up costs of thyroid cancer can be

reduced in low-risk tumours by selective,

cancer(Kilfoy et al., 2009). However, relevant
information in Sudan is missing.

Despite of the gradually increased incidence,
thyroid cancer mortality rate is reported
constant at approximately 0.5 cases per
100,000 patients (Liu et al., 2017; Olson et
al.,2019). Compared with other types (including
colon-rectum, breast, prostate cancer, and
lung) whose mortality rate has decreased in the
last two decades, thyroid cancer mortality rate
is slightly increased (Pellegriti, et al,
2013).Explanations for the thyroid cancer
incidence increase worldwide are controversial
(Ito et al., 2013). Some scientists believe that
the increase is due to the increased diagnostic
tools (Davies & Welch, 2006; Grodski et al.,
2009), whereas other scientists believe that the
real increase is due to lifestyle (Mack et al.,
2002) and environment changes(Fiore et al.,
2019; Nettore et al., 2018). The problem is of
socioeconomic (Zevallos et al., 2014) and
medical relevance(Lin et al.,, 2017). The
financial cost of thyroid cancer over diagnosis
patient can vary from hundreds to thousands of
dollars, based on the extent of the laboratory
examinations been done and the complexity of
the intervention and follow up (Boltz et al., 2013;
Schlumberger et al., 2011)

simplified procedures (Ahmed & Essa, 2019;
Alexander & Larsen, 2012; Schlumberger et al.,
2012).

Currently, this is the most suitable approach,
depending on the judgment of different
prognostic factors which affect the patient
outcome.

Sudan does not have a cancer registry-based

on national population. The most important
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sources of cancer statistics are the hospital-
based case series. There are only two centres
in the country, both located in central Sudan,
the area with a high density of population. For
instance the Radiation and Isotope Centre in
Khartoum (RICK), Khartoum State (Figure 1),
and the National Cancer Institute of the
University of Gezira (NCI-UG) in Wad Medani,
Gezira State (Previously “Institute of Nuclear
Medicine Molecular Biology & Oncology”,
INMO). Additionally, in the 1960s to 1980s,
there was the Sudan Cancer Registry (SCR),
which was mainly based on histopathological
diagnosed confirmation. It was under the
National Health Laboratories  authority.
Currently, RICK is the main source for the
cancer registry in Sudan. The description of
epidemiological characteristics and trends of
thyroid cancer in Sudan has not been reported.
Moreover, it remains unknown whether women
are affected earlier than men and, therefore,
suffer greater professional, economic, and
social impacts. Consequently, the study aimed
to analyse and describe the epidemiological
characteristics and trends of thyroid cancer in,
in the period1st January 2005 and 31t
December 2015.

Methods

There were two main types of cancer registry in

Sudan: hospital-based and population-based

cancer registries. Estimated cancer cases were
unknown in Sudan because of the absence of
the population-base cancer registry. The first
cancer registry was practical from the early
sixties (1960s) to the early eighties (1980s). It
was based on histopathologically confirmed
cases diagnosed mostly at the National Health
Laboratories of public health in Khartoum
(Stack). Today, Radiation and Isotope Centre
Khartoum (RICK) is the main source of hospital-
based cancer registry in Sudan. This is a
retrospective study conducted by using the
digital records at both RICK and
Soba University Hospital from  2005-2015.
These registries were created by the ministry of
federal health for the diagnosis, treatment and
epidemiological surveillance of all cancer types
in Sudan. The data used in this study contains
1,062thyroid cancer patients, including the sex
of the patients, age, geographical region and
type of thyroid cancer were reported. Each
thyroid cancer diagnosis start from the
outpatient clinic where relevant history and
clinical examination have been done, in
addition to lab and imaging investigation which
include, Complete Blood count (CBC), Thyroid
function test (TFT), Renal Profile, Calcium
Blood level, Liver function test, thyroid Ultra
Sound, Computer Tomography (CT) for the
thyroid gland and Fine needle aspiration (FNA)
from thyroid gland tissues for histopathology,
and the final confirmation of the diagnosis made
by clinical oncologist but no gene test was

available.

We found that almost every thyroid cancer
patients from all regions of Sudan transferred to
the RICK and Hospital for more confirmation
and treatment. This database was the data

source for the present population-based report.
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Statistical analysis

The collected data were stored using the
computer program. Nominal data are
expressed as frequency or proportion. All
statistical analysis was performed using the
Statistical Analysis Package for Social Science
(SPSS, v.22.0 Chicago, lllinois, USA) with a
level of the significant set at (P<0.05).

Results

The frequency differences between males and
females within different types of thyroid cancer
were presented in Figure 2.

A total of 1062 cases were investigated by
thyroid cancer in Sudan from1January 2005 to
31 December 2015. Of these, (360; 33.90%)
were males, and(702; 66.10%) were females
cases were diagnosed and confirmed by the
types of thyroid cancer. Papillary carcinoma
reports high frequency in Follicular carcinoma
(178; 16.76%), and Medullary carcinoma (150;
14.12%) were reported. Where age 25-54 years
are more infected group by thyroid cancer (451;
42.47%).The high prevalence of thyroid cancer
was reported in the age group 25-54 years as
451(42.5%), and the lower incidencewas
noticed in aged 15-24 years as (58; 5.5%).
Another fact that papillary carcinoma (734;
69.1%) is a large type of thyroid cancer reported
among Sudanese population. Females were
showed high affected groups compared to male
groups. The finding seen that thyroid cancer

had most common in female than male

patients. Within 10 vyears, the monitoring
assessment of thyroid cancer cases showed
that significant differences (P=0.001) difference
between male and female, age groups
(P=0.001), and between the different types of
thyroid cancer (P=0.001) as presented in Table
1.

The trend of thyroid cancer cases by sex, age
group, and type of thyroid cancer during the
tenyears were presented in Table 2.Khartoum,
Gazira, North Kurdufan, River Nile,Kassala,
and North Darfur were reported higher cases of
thyroid cancer compared with other cities

during the study period Figure 3.
Discussion

Thyroid cancer comprises approximately 2% of
all cancers diagnosed worldwide and 95% of all
endocrine cancers (Drabe et al., 2016; Nguyen
et al., 2015). Recent reports indicate that there
is a progressive increase in thyroid malignancy
worldwide in 2013 (Pellegriti et al., 2013). In the
present study, we observed an increasing trend
in the incidence of thyroid cancer in Sudan. This
trend seems to be similar to that of worldwide
(Pellegriti et al., 2013). The increases of thyroid
cancer could be attributed to the environmental
factors such as pollution (Awadelkarim, et al.,
2012), exposure to radiation (Miyakawa, 2014)
as well as iodine deficiency. In the present
study, we have reported for the first time the
epidemiology of thyroid cancer in Sudan.
Women are more affected by thyroid cancer
than men. This may explain gender differences
(Yao et al., 2011).

Table 1: Characteristic of the study population

Variables No. (%) P-value
Gender
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Male 360 33.9 0.001

Female 702 66.1
Total 1062
Age groups (years)
15-24 58 5.5 0.001
25-54 451 42.5
55-64 222 20.9
<65 331 31.2
Type of thyroid cancer
Follicular 178 16.8 0.001
Papillary 734 69.1
Medullary 150 14.1

Table 2: The trendof thyroid cancer cases by gender, age group during the period 2005-2015.

Variables 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Gender

Males 6 37 38 19 21 22 24 43 52 24 74
Females 10 58 70 64 39 33 86 75 99 48 120
Total 16 95 108 83 60 55 110 118 151 72 194
Age groups
15-24 0 6 9 5 3 5 8 6 9 1 6
25-54 6 43 41 41 27 24 53 52 59 26 79
55-64 4 15 18 19 18 11 21 27 31 19 39
<65 6 31 40 18 12 15 28 33 52 26 70
Type of thyroid cancer
Follicular 3 17 14 12 11 6 12 18 15 5 65
Papillary 10 64 77 62 44 45 90 91 122 64 65
Medullary 3 14 17 9 5 4 8 9 14 3 64

 ETHIOPIA
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Figure 1: Map of Sudan after referendum (Retrieved from

https://images.app.goo.gl/4x1jk3Di7oW7kz38A)
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Figure 2: Frequency distribution of type of thyroid cancer by gender
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Figure 3: Frequency distribution rate of thyroid cancer by cities among Sudanese population
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hormonal factor (Horn-Ross, et al.,, 2011),
dietary factor (Choi & Kim, 2014) employment
factor (Kuzmickiene & Stukonis, 2010) or
economic status (Kim et al., 2014). Thus,
women are suffering greater professional,
economic, and social impacts in Sudan. In the
present study, ethnic cancer risk factors were
seen in some Sudanese ethnic groups was
more affected than others. Our findings are
agreed with previous reports that the incidence
of thyroid cancer associated with the ethnic
group (Finlayson et al., 2014a). In the present
study, the time trends analysis indicated a
stable increase in the incidence of thyroid
cancer in Sudan. This trend is widespread in
many national and international geographical
areas (Pellegriti et al., 2013), which may be due
to the worldwide increase in the number of new
cases of thyroid cancer reported in a number of
publications. However, it is not unknown
whether this is a real increase in incidence due
to that some areas in Sudan polluted with
pesticides exposure (Awadelkarim et al., 2012)
or whether it reflects a general insufficiency of
technological means and expertise employed to
detect small thyroid malignancies, that in the
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