
In Sub-Saharan Africa, BC occurs at young age at 
4

presentation and is diagnosed at advanced stage.  

are marked geographical variations in incidence 
rates, with BC being highest in the high-income 
countries (HICs) and lowest in the low- and middle-
income countries (LMICs). The actual incidence of 
BC in Sudan is unknown because of the lack of a 
national cancer registry. Data from hospital-based 
registry revealed that BC is the most common cancer 

2in Sudan.  A report by the Khartoum Cancer Registry 
showed that the incidence of BC in Khartoum state 

3
was 25.1 per 100,000.

Introduction
Breast cancer (BC) is the most commonly 

1reported cancer among women worldwide.  
According to Globocan (2018), the age at which BC 

1occurs worldwide was 43.1/100,000.  However, there 
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Methods: In this cross-sectional study, we included all BC patients treated at 
the NCI-UG from January to December 2013. Patients' demographic, clinical and 
pathological data were retrieved from the hospital records and analyzed using 
SPSS version 20, and associations between these factors were tested as well.

Results: A total of 232 cases were included in this research. The majority 
(97.8%) of subjects were females and 2.2% were males. The median age at 
diagnosis was 50 years (range, 22-90). The mean time between identification of 
symptoms and diagnosis was 13 months (SD=16.1). Clinical stages I, II, III, and IV 
represented 6.9%, 37.0%, 40.9% and 15.2%, respectively. Advanced stage at 
diagnosis was associated with longer duration between identifying the symptoms 
to diagnosis (P=0.006). Also the level of education of BC patients was 
significantly associated with clinical stage at presentation (P = 0.01).

Conclusions: Sudanese patients with BC present at a younger age and with 
more advanced stage at diagnosis than those in developed countries. Patients' 
education level and duration from identification of BC symptoms to diagnosis 
significantly impact the stage at the time of presentation. In limited resource setting, 
early diagnosis of symptomatic BC is crucial in reducing the disease burden.

Background: Little information is available about breast cancer (BC) in 
Sudan. Therefore, the present study aimed to provide baseline information about 
the demographic features and tumor characteristics, and also to investigate the 
associations between demographic variables and presentation stage in BC patients 
attending the National Cancer Institute-University of Gezira (NCI-UG), Sudan.

Sudanese women,

18 July 2020

advanceed stage, 
sub-Saharan Africa

25 July 2020

Key words:

Revised: 

Received: 

Breast neoplasm,

delayed presentation,

Accepted:

04 April 2020

Address for correspondence: 
Moawia Mohammed Ali Elhassan, MD
Associate Professor of Oncology
Address: Clinical and Radiation Oncologist, National Cancer I
nstitute-University of Gezira, Wad Madani, Sudan PO Box 20
Tel: +24 9121262156 
E-mail: moawia2@gmail.com  

104

ABSTRACT

Characteristics of Breast Cancer at First Presentation in Sudanese 
Patients Attending the National Cancer Institute–University of
Gezira (NCI–UG)

a
 Department of biochemistry, Faculty of Medicine, Gezira University, Sudan

b
 Department of molecular biology, National Cancer Institute, University of Gezira, Sudan

c Department of biochemistry, Faculty of Medicine, Omdurman Islamic University, Sudan
c Department of Radiation Oncology, National Cancer Institute, University of Gezira, Sudan

a b cMuna Ahmed Eltayeb , Areeg Faggad , Osama Sharafeldin Abbadi ,
dMoawia Mohammed Ali Elhassan*

Open AccessOriginal Article

DOI: 10.32768/abc.202073104-110

Eltayeb, et al. Arch Breast Cancer 2020; Vol. 7, No. 3: 104-110



Methods

Women in this region may be aware of a breast lump 
for many months and not to seek medical advice until 
they observe complications like pain, ulcer, foul-
smelling purulent discharge or symptoms of 
metastatic disease. Delayed presentation has been 
attributed to lack of early detection programs, low 
levels of community awareness and poor health care 
systems infrastructure. Undue delay is sometimes 
ascribed to physicians who misdiagnose the 

5symptoms.  The majority of Sudanese women with 
BC present with locally advanced disease (stage III) 
or worse metastatic disease (stage IV) that is difficult 

6-8to treat resulting in death.  It has been reported that 
approximately two-thirds of Sudanese women 
noticed symptoms of their cancer for at least 12 
months prior to diagnosis which is typical in many 

5, 7
countries in Sub-Saharan Africa.

Setting
Sudan is a low-income country with approximately 

40 million inhabitants. Health care in Sudan is 
delivered at three levels: Primary care is provided 
through primary health care unit, dressing stations and 
family health centers; the rural hospitals provide the 
secondary health care; and the tertiary care level is 
provided through teaching, general and specialized 
hospitals. The NCI-UG, located in Gezirastate, central 
Sudan, serves approximately 5 million people in 
Gezira and other patients from nearby states. 
Treatmens available at the NCI include radiotherapy, 
chemotherapy, and palliative care. Cancer diagnosis 
and treatments are available to patients for free at 
public cancer centers. 

Study design

Data collection
A pre-designed data form was used for data 

collection. The data regarding demographics, 
clinical characteristics, pathology, background 
medical history (diabetes mellitus, hypertension, and 
ischemic heart diseases), family history (FH) of BC, 

We performed a one-year cross-sectional study to 
investigate the demographic features, tumor 
characteristics and associations between various 
demographic variable and stage at presentations in 
all BC patients treated at the NCI-UG from January 
to December 2013. The patients with incomplete 
records (missing information on stage, or 
histopathology) were excluded.

In Sudan, data on the epidemiology of BC is 
2,6-8

limited.  Therefore, we conducted this study to 
provide baseline information about the demographic 
features, tumor characteristics, and the associations 
between various demographic variable and stage at 
presentations in BC patients treated at the National 
Cancer Institute-University of Gezira (NCI-UG), 
Sudan.

and disease clinical stage were obtained from patient 
medical files. The patients with first or second degree 
relatives with BC were considered positive for FH of 
BC. Tumor characteristics including histological 
types, grade, lymphovascular invasion (LVI), 
estrogen receptor (ER) and progesterone receptor 
(PR) status in addition to human epidermal growth 
factor receptor 2 (HER2) were obtained from 
histopathology reports attached to patients’ folders. 
All records were retrieved from the NCI-UG 
Records, Statistical and information Unit. 

Results

Tumor characteristics

Patient Characteristics

Ethical considerations

The data was coded and analyzed by SPSS, 
version 20. Patient characteristics were described as 
frequencies and percentages for categorical 
variables or as median (range) and mean (SD) for 
numerical variables. Chi-square test and ANOVA 
test were used for comparisons and statistical 
analysis of association. A P value of 0.05 or less was 
assumed to be statistically significant.

A total of 232 patients were included in the study. 
The median age at diagnosis was 50 years (range, 22-
90). The vast majority (97.4%) of the patients were 
females. The majority of the patients were 
unemployed (85%). More than half (59%) of women 
with BC were postmenopausal while 41% were 
premenopausal. The median age of menarche was 14 
years (range, 10-18). Approximately 20% (45 cases) 
of patients had background medical history of 
diabetes mellitus (21 cases), hypertension (21 cases), 
and ischemic heart diseases (3 cases). 55% of our 
patients were from rural areas and only 15% had 
family history of BC. Table 1 illustrates the main 
demographic characteristics of the study population 
according to patients’ residence.

Statistical analysis

Ethical approval was obtained from the Ethics 
Committee at the NCI-UG. Subsequently, the proposal 
was reviewed by the Oncology Research Committee 
at the Sudan Medical Specialization Board.

Histopathology examination of tumors revealed 
invasive ductal carcinoma as the most common type 
(70.3%) followed by infiltrating lobular carcinoma 
(12.9%) and malignant phyllode tumors (5.2%). 
Other subtypes represented a small percentage of the 
cases. Tumor characteristics are presented in Table 2. 
Tumor tissues were found to be hormone receptors 
(HR) positive i.e. ER positive and/or PR positive in 
102 (44%) cases while 89 (38.8%) cases presented as 
HR negative i.e. both ER-negative and PR-negative. 
Information on ER and PR status was not available in 
40 (17%) cases. Only few (67/232; 28.9%) patients 
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documented in 18 patients. At time of diagnosis, 58% 
of cases had palpable regional lymph node and 
37(16%) patients  had metastat ic  disease. 
Mammography as part of triple assessment was 
conducted for about 36.2% of the patients. Data on 
the time interval between identification of symptoms 
by the patients and diagnosis was available for 220 
patients (Figure 1). The mean time between 
identifying the symptoms by BC patients and 
diagnosis was 13 months (SD=16.1). Only 15 (6.8%) 
out of 220 patients had less than one-month duration 

Breast mass was the most frequently reported 
clinical presentation (86%). Less frequent symptoms 
included breast pain (6%), nipple discharge (5%) and 
axillary mass (3%). Only 30 patients were diagnosed 
with tumors less than 2 cm (T1), 84 patients had 
tumor size 2-5cm (T2) and 67 patients with tumor 
bigger than 5 cm. Approximately, 30% (n= 68) of our 
patients presented with ulcerated tumor and/or fixed 
to skin or chest wall. The tumor size was not 

were tested for HER2 status as shown in Table 2.
Presenting symptoms

Table 1. Demographic characteristics of breast cancer patients according to residence

Characteristics Rural
N (%)

Urban
N (%)

Total
N (%)

P Value

Sex

Age

Duration of symptoms

Menopausal Status

F/H of Breast cancer

Education level

Female
Male
Total

Mean
SD

Mean
SD

Pre-menopausal
Post-menopausal
Total

Yes
No
Total

Illiterate
Primary
Secondary
High
Total

122 (54.0%)
4 (80.0%)

126(54.5%)

50.1
14.4

13.5
14.3

52 (56.9%)
70 (52.6%)
122 (54.0%)

18 (43.9%)
104(58.1%)
122 (55.5%)

55 (73.3%)
50 (56.0%)
16 (35.6%)
5 (22.7%)

126 (54.8%)

104 (46.0%)
1 (20.0%)

105 (45.5%)

51.6
12.3

12.5
18.2

41 (44.1%)
63(46.4%)

104 (46.0%)

23 (56.1%)
75 (41.9%)
98 (44.5%)

20 (26.7%)
30 (43.2%)
29 (64.4%)
17 (77.3%)
104 (45.2%)

226 (100%)
5 (100%)

231 (100%)

93 (100%)
133 (100%)
226 (100%)

41 (100%)
179 (100%)
220 (100%)

75 (100%)
88 (100%)
45 (100%)
22 (100%)
230 (100%)

0.24

0.37

0.71

0.64

0.07

0.001

- N; number, F/H, Family history; SD, Standard deviation 
- Missing data not included in the analysis

Table 2. Pathological characteristics of breast cancer patients (232 cases)

Characteristics Frequency Percentage

Histopathology

Grade

Presence of LVI

Presence of DCIS

HR status

HER2 status

Invasive Ductal Carcinoma
Invasive Lobular carcinoma 
Malignant phyllodes tumor
Others

I
II
III
Unknown

Yes
No
Unknown

Yes
No
Unknown

Positive (ER +ve and/or PR +ve)
Negative (ER –ve and PR –ve)
Unknown

Positive
Negative
Unknown

163
30
12
27

19
97
87
29

46
91
95

13
28
191

102
90
40

32
35
165

70.3%
12.9%
5.2%
11.6%

8.2%
41.8%
37.5%
12.5%

19.8%
39.3%
40.9%

5.6%
12.1%
82.3%

44.0%
38.8%
17.2%

13.8%
15.1%
71.1%

LVI: lymphovascular invasion; DCIS: ductal carcinoma in situ; HR: hormone receptor; ER: estrogen receptor; 
PR: progesterone receptor; HER2: Human epidermal growth factor receptor 2

BC presentation in Sudan

106 Eltayeb, et al. Arch Breast Cancer 2020; Vol. 7, No. 3: 104-110



Figure 1. Distribution of BC Patients (220 cases) According to
 Time between Recognition of Symptoms and Diagnosis

Table3. Comparison of different characteristics amongst disease stage at presentation

Stage IV Total P value

Age

Sex

Level of Education

Residence

Marital Status

Symptoms duration

Parity

F/H of breast cancer

Menopausal Status

Mean 
SD

Female
Male
Total

illiterate
Primary
Secondary
Higher
Total

Rural
Urban
Total

Married
Single
Widowed/Divorced
Total

Mean
SD

Nulliparous
Parous
Total

Yes
No
Total

Premenopausal
Postmenopausal
Total

48.8
12.2

15 (6.6%)
0

15 (6.5%)

2 (2.7%)
6 (6.8%)
6 (12.8%)
1 (4.8%)
15 (6.5%)

6 (4.7%)
9 (8.6%)
15 (6.5%)

12 (7.5%)
2 (8%)

1 (2.2%)
15(6.5%)

6.7
6.5

3 (6.2%)
9 (5.6%)
12 (5.7%)

3 (7.3)
10 (5.6)

13 (5.9%)

7 (7.5%)
8 (6.0%)
15 (6.6%)

49.0
12.8

82 (36.1%)
3 (60.0%)
85 (36.6%)

16 (21.3%)
35 (39.8%)
23 (48.9%)
11 (52.4%)
85 (36.6%)

45 (35.7%)
40 (38.1%)
85 (36.6%)

60 (37.5%)
12 (48.0%)
13 (28.3%)

85(36.8)
 

9.9
 13.2

20 (41.7%)
56 (34.8%)
76 (36.4%)

17 (41.5%)
64 (35.6%)
81 (36.7%)

35 (37.6%)
48 (35.8%)
83 (36.7%)

52.1
13.7

93 (41.0%)
2 (40.0%)
95 (41.0%)

42 (56.0%)
31 (35.2%)
13 (27.7%)
8 (38.1%)
94(40.7)

55 (43.7%)
39 (37.1%)
94 (40.7%)

65 (40.6%)
6 (24.0%)
23 (50.0%)
94(40.7%)

 13.8
 17.5

19 (39.6%)
71 (44.1%)
90 (43.1%)

14 (34.1%)
77 (42.8%)
91 (41.2%)

36 (38.7%)
56 (41.8%)
92 (40.5%)

52.4
14.8

37 (16.3%)
0

37 (15.9%)

15 (20.0 %)
16 (18.2%)
5 (10.6%)
1 (4.8%)

37 (16.0%)

20 (15.9%)
17 (16.2%)
37 (16.0%)

23 (14.4)
5 (20.0%)
9 (20.0%)
37(16%)

 20.5
 18.2

6 (12.5%)
25 (15.5%)
31 (14.8%)

7 (17.1%)
29 (16.1%)
36 (16.3%)

15 (16.0%)
22 (16.4%)
37 (16.2%)

 

227 (100%)
5 (100%)

232(100%)

75 (100%)
88 (100%)
47 (100%)
21 (100%)
231(100%)

126 (100%)
105 (100%)
231 (100%)

160 (100%)
25 (100%)
46 (100%)
231(100%)

48 (100%)
161(100%)
209 (100%)

41 (100%)
180 (100%)
221 (100%)

93(100%)
134 (100%)
227 (100%)

0.37

059

0.01

0.61

0.32

0.006

0.82

0.77

0.11

of symptoms before diagnosis.

Slightly more than half of cases had locally 
advanced BC i.e. Stage III (40.9%) or metastatic 
disease i.e. Stage IV (15.9%). Stage I and II were 
seen in 6.5% and 36.6% of our cases, respectively. 
Higher stage at diagnosis was associated with longer 
duration between identifying the symptoms by 
patients and diagnosis (P=0.006) as shown in Table 3 
and Figure 2. Level of education was significantly 
associated with clinical stage at presentation (P= 
0.01) as seen in Table 3.

Clinical stage

Discussion Male breast cancer accounted for 2.2% of our 

Worldwide, BC accounts for 24.2% of female 
1cancer burden.  In Central Sudan, BC is the most 

common cancer representing 34% of all female 
9

cancers.  Epidemiological characteristics of BC 
appear to be different in LMICs compared to HICs, 
with notably large proportions of young patients and 

8,10-12aggressive forms of the disease.  In the present 
study, the average age at diagnosis (50 years) is 
consistent with previous reports from Sub-Saharan 
Africa including Sudan, but approximately 10 years 

13
earlier than women in HICs.  The low frequency of 
grade 1 tumors observed in the current study is 

13
consistent with a previous report from Sudan.

Characteristics Stage I Stage II Stage III

Figure 2. Distribution of mean duration between identification of
 symptoms by  patients and diagnosis according to stage at diagnosis
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It has been reported that African women living in 
the rural areas are particularly vulnerable to late-
stage diagnosis, partially due to the high cost of 
transportation and time taken to reach a secondary or 

6
a tertiary health care facility.  In the current study, 
women from rural areas presented more often with 
stage III or IV disease than women from urban areas. 
In our limited resources setting, the reason for the 
high rate of late-stage diagnosis among BC patients 
from rural areas is not well understood and needs 
further studies.

study population. This finding is within the range 
that was reported previously for patients from Sudan 

11, 14and other African countries,  but higher than 
15,1

populations in HICs.  Considering that blacks 
living in the United States had higher male-to-female 
ratio than their white counterparts, it is plausible to 
suggest that genetic background plays an important 
role in this phenomenon. The significant role of 
BRCA1/2 as an etiological factor of male BC in 

16central Sudan was highlighted in a previous study.
In this study, more than half of the patients 

presented with locally advanced (Stage III) or 
metastatic tumors (Stage IV). This has also been 

4,12
observed in other African countries.  This is largely 
attributed to modifiable factors such as poor BC 
knowledge, illiteracy, and limited health care 

4 
infrastructure with no screening program for BC.
The level of education in the current study was able 
to demonstrate significant association with clinical 
stage at presentation. Several other studies have 
previously reported that education has a significant 
impact on stage at diagnosis and the prognosis of this 

4, 17devastating disease.  A possible explanation for the 
result in the current study is that well educated 
women are more likely to live in more developed 
cities and subsequently have a better access to health 
care services.

Mammography screening increases the detection 
of early-stage BC. In this study, only 40% of our 
patients had access to mammography. This is 
because, during the study period, there was no 
functioning mammography machine outside the 
capital, Khartoum. The impact of screening 
mammography in BC stage at diagnosis has been 

18, 19
examined in several studies. Taplin and colleagues 
used data that included 1.5 million women aged 50 
years or older to examine differences in screening 
implementation among women with late-stage and 
early-stage breast cancer. They found that late-stage 
cancers were higher among women with an absence 

18
of screening.  A study conducted in Sudan showed 
that implementation of BC awareness and breast 
examination program that uses local volunteer 
women could increase the early detection of BC in 

20
rural areas.  In our limited resource setting, lack of 
national program for BC screening as well as 
shortage of health educational programs on BC 
could be contributing factors to the advanced stages 

The authors have no conflicts of interest to 
declare.

Our study suffers from several limitations 
including its retrospective nature and reliance on 
medical records.  Moreover, it is a single institution’s 
data; we therefore cannot make conclusions for all 
parts of Sudan. However, the NCI-UG is one of the 
only two referral oncology hospitals in central 
Sudan; therefore, the current data provide a 
background for the epidemiology of BC within this 
region.

at presentation.

In Africa, there are considerable uncertainties 
24

regarding the frequency of ER/PR subtypes.  In 
previous BC series from Sudan considering the rate 
of ER/PR status, researchers reported inconsistent 
findings, although recent studies have suggested 

6, 8, 13, 25,26increased ER/PR positivity.  This difference 
probably reflects enhanced quality control 
procedures in our setting. In this study, 44% were ER 
and/or PR positive while 38.8% were ER-negative 
and PR-negative. Information on ER and PR status 
was not available in 40 (17%) cases.

In conclusion, we found that BC patients tend to 
be younger and present with more advanced stages at 
diagnosis than those in HICs. This study shows that 
the level of patient education and the duration from 
recognition of BC symptoms by the patients to 
diagnosis have a significant impact on stage at which 
the patients present. Our study showed that 
achieving earlier diagnosis of symptomatic BC is an 
important step in reducing the morbidity and 
mortality from this devastating disease.

The earlier BC is identified, the better chance in 
reducing the mortality from this disease. Studies 
have shown that a shorter time between the 
recognition of BC symptoms and the first medical 
consultation is associated with early-stage 

21,22
disease.  Yet, delayed presentation of BC patients 
is typical of many African countries, including 

5, 7, 23
Sudan.  We found the average duration between 
recognition of symptoms to diagnosis was 13 
months, which is almost similar to previous studies 

7, 23
from Sudan. In our study, higher stage at diagnosis 
was significantly associated with longer duration 
between identification of symptoms by the patients 
and diagnosis. It has been reported that late stage 
diagnoses could be avoided if all patients with BC 
symptoms would present to a doctor within 1 

22month.  In the current study, a small number of 
patients (6.8%) identified the symptoms less than 
one month before diagnosis.

Conflict of interest

References 
1.  Bray F, Ferlay J, Soerjomataram I, Siegel RL, 

Torre LA, Jemal A. Global cancer statistics 2018: 
GLOBOCAN estimates of incidence and 

BC presentation in Sudan

108 Eltayeb, et al. Arch Breast Cancer 2020; Vol. 7, No. 3: 104-110



7 .  Alawad  AA,  Alsh iekh  AA,  Alha j  AM. 
Demographic Characteristics and Review of 
Patients with Locally Advanced Breast Cancer in 
Sudan. AFRIMEDIC Journal. 2013;4(2):5-8.

5.  Scheel JR, Anderson S, Foerster M, Galukande 
M, McCormack V. Factors Contributing to Late-
Stage Breast Cancer Presentation in sub-Saharan 
Africa. Current Breast Cancer Reports. 2018.

6.   Elgaili EM, Abuidris DO, Rahman M, Michalek 
AM, Mohammed SI. Breast cancer burden in 
central Sudan. International journal of women's 
health. 2010;2:77-82.

mortality worldwide for 36 cancers in 185 
countries. CA: a cancer journal for clinicians. 
2018;68(6):394-424.

2.  Elamin A, Ibrahim ME, Abuidris D, Mohamed KE, 
Mohammed SI. Part I: cancer in Sudan-burden, 
distribution, and trends breast, gynecological, and 
prostate cancers. Cancer medicine. 2015;4(3): 
447-56.

3.   Saeed IE, Weng HY, Mohamed KH, Mohammed 
SI. Cancer incidence in Khartoum, Sudan: first 
results from the Cancer Registry, 2009-2010. 
Cancer medicine. 2014;3(4):1075-84.

4.   McKenzie F, Zietsman A, Galukande M, Anele 
A, Adisa C, Parham G, et al. Drivers of advanced 
stage at breast cancer diagnosis in the 
multicountry African breast cancer - disparities 
in outcomes (ABC-DO) study. International 
journal of cancer. 2018;142(8):1568-79.

8.  Mariani-Costantini R, M.M.A. E, Aceto GM, 
M o h a m e d a n i  M A ,  Aw a d e l k a r i m  K D . 
Epidemiology, Pathology, Management and 
Open Challenges of Breast Cancer in Central 
Sudan: A Prototypical Limited Resource African 
Setting. In: Pham PV, editor. Breast Cancer - 
From Biology to Medicine: IntechOpen; 2017.

9 .  Elhassan  M.  Access  to  Treatment  for 
Gynaecological Malignancies in Sudan. South Afr 
J Gynaecol Oncol. 2018;10(2):21-3.

11. Ndom P, Um G, Bell EM, Eloundou A, Hossain 
NM, Huo D. A meta-analysis of male breast 
cancer in Africa. Breast. 2012;21(3):237-41.

10. Corbex M, Bouzbid S, Boffetta P. Features of 
breast cancer in developing countries, examples 
from North-Africa. European journal of cancer. 
2014;50(10):1808-18.

12.Kantelhardt EJ, Muluken G, Sefonias G, 
Wondimu A, Gebert HC, Unverzagt S, et al. A 
Review on Breast Cancer Care in Africa. Breast 
care. 2015;10(6):364-70.

14. Elhaj A, Awadelkarim KD. Male breast cancer 
patients: a retrospective study of patients 

13. 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.

16. Awadelkarim KD, Aceto G, Veschi S, Elhaj A, 
Morgano A, Mohamedani AA, et al. BRCA1 and 
BRCA2 status in a Central Sudanese series of 
breast cancer patients: interactions with genetic, 
ethnic and reproductive factors. Breast cancer 
research and treatment. 2007;102(2):189-99.

18. Taplin SH, Ichikawa L, Yood MU, Manos MM, 
Geiger AM, Weinmann S, et al. Reason for late-
stage breast cancer: absence of screening or 
detection, or breakdown in follow-up? Journal of 
the National Cancer Institute. 2004;96(20): 
1518-27.

20.  Abuidris DO, Elsheikh A, Ali M, Musa H, Elgaili 
E, Ahmed AO, et al. Breast-cancer screening 
with trained volunteers in a rural area of Sudan: a 
pilot study. The Lancet Oncology. 2013;14(4): 
363-70.

21. Neal RD, Tharmanathan P, France B, Din NU, 
Cotton S, Fallon-Ferguson J, et al. Is increased 
time to diagnosis and treatment in symptomatic 
cancer associated with poorer outcomes? 
Systematic review. British journal of cancer. 
2015;112 Suppl 1:S92-107.

22. Arndt V, Sturmer T, Stegmaier C, Ziegler H, 
Dhom G, Brenner H. Patient delay and stage of 
diagnosis among breast cancer patients in 
Germany -- a population based study. British 
journal of cancer. 2002;86(7):1034-40.

characteristics and treatment outcome at the 
National Cancer Institute (NCIUG) - Central 
Sudan. Pan Arab Journal of Oncology. 
2012;5(1).

15. Anderson WF, Althuis MD, Brinton LA, Devesa 
SS. Is male breast cancer similar or different than 
female breast cancer? Breast cancer research and 
treatment. 2004;83(1):77-86.

23. Salih AM, Alfaki MM, Alam-Elhuda DM, 
Nouradyem MM. Factors Delaying Presentation 
of Sudanese Breast Cancer Patients: an Analysis 
Using Andersen’s Model. Asian Pac J Cancer 
Prev. 2016;17(4):2105-10.

17. Wang K, Li X, Zhou C, Ren Y, Wang XB, He JJ. 
Socio-economic factors influencing tumor 
presentation and treatment options in Chinese 
breast cancer patients. Asian Pac J Cancer Prev. 
2013;14(1):267-74.

24. Eng A, McCormack V, dos-Santos-Silva I. 
Receptor-defined subtypes of breast cancer in 
indigenous populations in Africa: a systematic 
review and meta-analysis. PLoS medicine. 
2014;11(9):e1001720.

25. Gismalla MD, Elhassan MM, Abass MO. 
Clinical and pathological factors predicting 
axillary nodal metastasis in breast cancer 
patients of central Sudan: A single institution 

19. Jacobellis J, Cutter G. Mammography screening 
and differences in stage of disease by race/ethnicity. 
American journal of public health. 2002;92(7): 
1144-50.

BC presentation in Sudan

109Eltayeb, et al. Arch Breast Cancer 2020; Vol. 7, No. 3: 104-110



experience. . Saudi J Health Sci 2019;8:146-50.
26. Salim OE, Mukhtar SI, Mohammed BI, Salih N, 

Hamad K. Breast cancer in Africa, are we dealing 
with a different  disease Sudan Med J 
2014;50(1):1-24.

BC presentation in Sudan

110 Eltayeb, et al. Arch Breast Cancer 2020; Vol. 7, No. 3: 104-110


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7

