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Abstract

Breast cancer is a common disease worldwide, with over two million cases reported in 2018. Various therapy modalities
use biological characteristics that influence treatment and outcomes to provide individualized care. Some biomarker
advancements, such as hormone receptors, vascular endothelial growth factors, and HER2/neu receptors, have significantly
contributed to the biological characterization of breast cancer. Triple-negative breast cancer is defined as malignancies that
do not express hormone responsiveness or HER-2. Approximately 12% of women with breast cancer will have triple-
negative illness, which is more common among non-Hispanic black women regardless of age, but is detected at a younger
age than other subtypes. Women with triple-negative illness are more likely to be diagnosed at a later stage (stage 11l or
IV). The pathogenesis of breast cancer is complex and poorly understood, however many risk factors are known. This
cross-sectional study spanned from 2010 to 2022. In this study, the prevalence of triple-negative breast cancer in archived
breast cancer cases at Federal Medical Centre Yenagoa, Bayelsa State, was analyzed using the Haematoxylin and Eosin
Staining Technique on breast cancer samples collected over the study period. This study, done at Bayelsa State's Federal
Medical Centre Yenagoa, analyzed 178 breast specimens. Ninety-six percent (96%) of the patients were IDC, and 5% were
TNBC. The average age at presentation was 48.21 years, with 59.1% of patients being under 50 years. 40% of the patients
exhibited HER-2/neu positive, and 65% had estrogen receptor (ER) positivity. The study was conducted in a single medical
institution, and specific types of lesions were not included. Other potential limitations include comparing findings with
various techniques and diagnostic protocols.
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biological characterization of breast cancers. According
INTRODUCTION to Beckwitt (2018), invasive breast cancer is the second
most prevalent cause of cancer-related death for women
in the United States, with over 250,000 new cases
discovered each year. Biomarkers, such as gene tests,
multi-analyte profiles, and BRCAL/2 mutation testing,
are crucial for the diagnosis and treatment of breast
cancer patients (Duffy et al., 2015). To better care for
women who are at risk, of having screenings, or
receiving therapy for breast cancer, clinicians should be

Breast cancer is a prevalent global disease, with
over two million cases diagnosed in 2018 (Musa et al.,
2020). The biological factors that determine treatment
and results are utilized by various therapy modalities to
deliver individualized care (Waks & Winer 2019). Some
developments in biomarkers, such as hormone receptors,
vascular endothelial growth factors, and HER2/neu
receptors, have made significant progress in the
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knowledgeable about the disease. In the United States,
the incidence of breast cancer is rising in literally all
ethnic groups, with the incidence of estrogen-positive
breast cancer rising in every ethnic group. Infiltrating
ductal carcinomas (IDCs) constitute up to 80% of
invasive breast cancers; invasive lobular carcinomas are
the second most common kind (lgari et al., 2022). Triple-
negative breast cancer refers to malignancies that do not
express hormone receptivity or HER-2. About 12% of
women with breast cancer will have the triple-negative
disease, more common among non-Hispanic black
women, independent of age, but tend to be diagnosed at
earlier ages than other subtypes. Women with triple-
negative disease are also more likely to be diagnosed at
a later stage (stage Il or 1V) Watkins (2019). The
pathophysiology of breast cancer is multidimensional
and still poorly understood, but certain risk factors are
known. Advancing age and female sex are the most
common risk factors, while genetic mutations,
specifically BRCA 1 and 2, account for about 10% of
breast cancers. Other known risk factors include a history
of ductal carcinoma in situ, high body mass index (BMl),
first birth at age greater than 30 years or nulliparity, early
menarche (before age 13 years), family history of breast
or ovarian cancer, late menopause, and postmenopausal
hormone therapy use (Jackson et al., 2020). The four
breast cancer subtypes are associated with specific
histologies and prognoses. Breast cancer is classified by
its anatomical origin, hormone receptivity, and human
epidermal growth factor receptor 2 (HER-2) expression
(Watkins 2019). HER2 is an important biomarker and
target of therapy for approximately 30% of breast cancer
patients. Mammography and ultrasonography are used as
initial imaging modalities (Weaver & Leung 2018). MRI
may be used in specific circumstances, such as in patients
with dense breasts, those with a history of breast cancer,
those who are being evaluated for contralateral disease,
and those at high risk for breast cancer (Onega et al.,
2022). In this study, the prevalence of triple-negative
breast cancer in archived breast cancer cases in Federal
Medical Centre Yenagoa, Bayelsa State was assessed
using Hematoxylin and Eosin Staining Technique on
breast cancer samples only with the period of study.

MATERIALS AND METHODS
Study Area and Site

Bayelsa State was created out of the old River
State on the 1st of October, 1996. There are eight (8)
local government areas, and the capital is located in
Yenagoa metropolis (Ambily et al., 2022). The State
population as estimated by the 2006 census is 1,704, 515
people out of which 874, 084 were males and 830, 432
females. The State is a coastal region with mangrove
swamps, heavy rain forests, and a short period of dry
season that lasts from November to March. The
boundaries are the Atlantic Ocean on the West and
South, neighboring States of Rivers on the East, and
Delta on the North. It has four major cultural ethnic
groups identified as Izon, Nembe, Ogbia, and Epie-Attisa
with their respective languages (Amadi, 2020). The

people are mostly Christians with few traditional
worshippers. According to Samuel et al., (2021), Bayelsa
State shares hugely from poor health indicator ranking of
the country's health system of 187th position out of 191
countries in the world published in the year 2000. The
major occupations are farming, fishing, palm oil milling,
lumbering, palm wine tapping, and local gin making. The
State has a land mass of 12,110 square kilometers with
more than three-quarters occupied by water. The land
topography is two (2) meters below the sea level. It is
located within Latitude 4015N and 5023S and longitude
5022 and 605 East of the equator. Bayelsa State is the
second largest producer of crude oil in Nigeria and has
the largest gas reserve and oil wells in Nigeria.
Microtomy and Hematoxylin/Eosin staining technique
and procedures were carried out in Niger Delta
University Teaching Hospital, NDUTH, Okolobiri,
Yenagoa, Bayelsa State, Nigeria.

Study population

A retrospective assessment of all previously
reported formalin-fixed paraffin-embedded (FFPE)
archived breast tissue blocks previously diagnosed with
various pathologies from 2010 to 2022 in the institution's
histopathology laboratory served as the study samples.

Research design

The research was a retrospective and a cross-
sectional study. Therefore, the data on the relationship
between tumor markers and primary breast cancer and
other variables of interest, as they exist in our defined
population, was collected at a single point in time within
the periods of ten years review. This model was by
Hennekens and Buring, (1987).

Sample Size Determination and Sample Selection
The formula of Naing et al., (2006) was used to
determine the sample size for the study. Therefore,
applying the formula:
N = Z%pg/d2

Where:
N = the calculated sample size (for a population
greater than 10,000)
Z = the standard (alpha) normal deviate usually set
1.96 which correspond to 95% confidence level
p = the disease prevalence in the population study.
sg=1.0-p
d = degree of accuracy (precision) desired usually
set at 0.05
N= 187 based on a reported prevalence of 14.7%

Inclusion and Exclusion Criteria

All previously diagnosed breast cancer tissue
blocks between 2010-2022 with adequate information
such as the patient's age, clinical details, and available
tissue mass or blocks were selected, while tissue blocks
with another form of malignancy and dates above and
below the time frame were excluded.
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Sampling Methods

The convenience sampling method was used to
select the formalin fixed paraffin embedded breast
cancer tissue blocks (2010 - 2022) from the
histopathology archives of the center. Convenience
sampling is a non-probability sampling that involves the
samples drawn from that part of the population that is
close to hand (Scholtz, 2021).

LABORATORY PROCEDURE:
Preparation of Breast Cancer Tissues

The method of Bancroft and Gamble, (2008)
was adopted in preparing the breast tissues. The tissue
block selected was sectioned into four (4) microns using
a rotary microtome. The serial sections were floated in a
water bath at a temperature of 550C for 2 min. The
floated sections were picked using labeled grease-free
frosted end slides. Seventy-one slides were submitted for
Ehrlich’s hematoxylin and eosin staining.

Haematoxylin and Eosin Staining (Breast Tissues)

Ehrlich’s hematoxylin and Eosin method was
used for histological studies by Bancroft and Gamble,
(2008). The slides were stained and read to confirm the
previous diagnosis. Primary histopathological evaluation
was made on 5 pum thick sections stained with usual
Hematoxylin— Eosin. The classification was made
according to WHO’s criteria, and the majority (n = 19)
of the cases were invasive ductal carcinoma, two were
invasive papillary carcinomas and one was mucinous
carcinoma. The Scarff-Bloom-Richardson system,
which is the modified Elston—Ellis’s system was used in
grading the invasive ductal carcinoma.

Principle

The principle of reaction is based on the
chemical theory of dye; where the acidic component of
the tissue is stained by the basic dye (hematoxylin) blue
and the basic component (cytoplasm) is stained by the
acidic dye (Eosin) pink.

Procedure

The breast tissues were sectioned using rotary
microtomes into serial sections and stained. The slide
sections were dewaxed and hydrated in water, drained,
and transferred to hematoxylin solution (primary stain)

for 20 min until the nuclei stained blue. Rinse in water
and immediately subject to two seconds differentiation
using 1% acid alcohol, rinse to stop the reaction, and blue
in Scot’s tap water to restore the nuclear stain. Dehydrate
in three changes of alcohol (70%, 95%, Absolute) and
stain in 1% Eosin (cytoplasmic stain) dehydrate in two
changes of alcohol (95% and Absolute) and clear in
xylene and mount in DPX.

Statistical Analysis

The raw data was coded in a spread sheet for
each analysis on statistical software package Graph Pad
prism 5 (Graphed Software Inc., 2014). Data was
presented in percentage.

RESULT

Table 4.1: Descriptive Statistic of Breast Disease
among Subject Studied

Variables No. Observed | Percentage
Tumor type

Malignant 71 37.9
Benign 116 62.1
Gender

Male case 04 2.2
Female cases 183 97.8
Histologic type

Ductal carcinoma 68 95.8
Lobular carcinoma 03 4.2
Anatomical position

Right breast 61 335
Left breast 63 345
Bilateral 05 26.7
No documentation 58 31.0

Table 4.1 described the selected variable among
breast cancer patient studied. Malignant breast cancer
accounted for 37.9% of breast disorders studied within
the given period, while 62.1 % were benign lesions.
Majority of the malignant lesions were of ductal
carcinoma (95.8%) and 4.2% are lobular carcinoma.
Data revealed that right breast lesions accounted for
33.5%, left breast (34,5%) while bilateral was 26.7%.
poor documentation of clinical information was 31.0%

Table 4.2: Distribution of Breast Disease Based on Age (Years)

Age Malignant Benign

<15-29 | 7(9.8) 49(77.7) | 5(25.0) | 1(50.0) | 7(21.8)
30-39 18(25.3) | 8(12.6) 8(40.0) | 1(50.0) | 6(18.7)
40-49 14(19.7) | 3(4.7) 4(20.0) | (0.0 8(25.0)
50-59 20(28.2) | 1(1.5) 2(10.0) | (0.0) 5(15.6)
60-69 5(7.0) (0.0 (0.0) 0.0 4(12.5)
70-79 4(5.6) 1(1.5) (0.0) 0.0 1(3.1)
>80 1(1.4) (0.0) (0.0) 0.0 (0.0

No Age | 2(2.8) 1(1.5) 1(5.0) 0.0 (0.0
Total 71(37.9) | 63(54.3) | 20(17.2) | 2(1.7) | 31(27.5)
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Fibroadenoma Fibrocystic Phylloid Other lesions
The distribution of breast lesions based on
age.as presented in table 4.2, shows antiparallel trend
between the malignant and benign cases. There was an
increase in the percentage of malignant breast lesions
until 5" decade and started dropping from 60" decade to

the 8" decade. The opposite was observed in benign
lesions as the increases were observed within the age of
15-29™ year of age. Fibroadenoma was the most common
form of benign disorder recorded in the present study
followed by fibrocystic changes with 54.3% and 17.2%
respectively.

Table 4.3: Tumour Markers over Expression among Subjects Studied

Tumour markers | No examined | Over expression | Prevalence (%)
Estrogens(ER) 71 Positive score 46 | 65.0
+2=12 25.0
+3=18 40.0
Negative score 25 | 35.0
Progesterone(PR) | 71 Positive score 50 | 70.0
+2=10 20.0
+3=25 50.0
Negative score 15 | 30.0
EGF2 71 Positive score 28 | 40.0
+2=4 15.0
+3=7 25.0
Negative score 17 | 60.0
Cytokeratin 5/6 71 11 15.0
Table 4.3 shows percentage breast hormone ) )
receptors and oncogenes expressions with estrogen Triple Negative (H/E, ER-, PR-, HER2) X
receptor positivity is to negativity as (65:35%) 400magpnification
Progesterone (70:30%), epidermal growth factor-2
(15:0%) with 25% equivocal and Ck5/6(15.0%).
\ - Y-
» , -
" B R
|
:‘,."z
Plate 4.1: H&E
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Plate 4.4: H

DISCUSSION

Breast cancer is a heterogeneous disease with a
growing number of recognized biological subtypes.
Prognostic indicators based on currently available
clinical and histopathological variables such as tumor
size, tumor grade, lymph node status, and hormone
receptor status already exist and are used to predict a
patient’s clinical outcome in certain situations (Yersal &
Barutca 2014). However, these indicators are still
inadequate within a given patient population with a
specific predicted risk of recurrence, there are always
patients whose actual clinical outcome doesn’t match
that predicted by the indicator. Thus, attempts have been
made to use molecular profiling to create more accurate
prognostic indicators to address these issues (Freitas et
al., 2021). Hence the importance of this study in Federal
Medical Centre Yenagoa, Bayelsa State.

Breast cancer is the most frequently diagnosed
cancer in females in developed countries, affecting 1 in
8 women in the United States (Smolarz et al., 2020).
Developing countries are not lagging. We received about
178 breast specimens during this period and after
excluding biopsies, recurrences, sarcomas, and
secondary and benign lesions. Males accounted for 2.2%
of total cases and 97.8% were female in agreement with
(Hellgren, 2023). Reports on outcomes in male breast
cancer compared to female breast cancer are conflicting.
Most former studies report worse outcomes for male
breast cancer compared to female breast cancer, but
some indicate similar or even better survival for male
breast cancer patients (Wu et al., 2016). The mean age at

er2-
presentation was 48.21 years and 59.1% of cases were
<50. Younger age at presentation as compared to the
Western population (Sofi et al., 2012) was seen in our
series which was in concordance with studies done in
India and other countries. The left breast was involved
more commonly than the right in concordance with
Naeem et al., (2012). Invasive ductal carcinoma (IDC)
was the most common histologic type comprising 95.8%
of all invasive breast cancers, invasive lobular carcinoma
(ILC) is less common and accounts for 4.2% of all
invasive breast cancers (Engels et al., 2014).
Fibroadenoma was the most common benign lesion in
the present study in agreement with (Gupta et al., 2019).
Triple-negative breast cancer (TNBC) accounts for 5%
of all invasive breast cancers studied. Although the
specific pathogenesis of TNBC has not been found,
studies suggest risk factors may lead to its occurrence
among the black and white population (Watkins 2019).
This prevalence is low compared to (Stark et al., 2010)
in a hospital-based study that reported a higher
prevalence of TNBC in Ghanaian women (79%)
compared with and high compared with African-
American (32%) and white American women (10%)).
Different prevalence has been worldwide, 10-13% in
white patients (Amadou et al., 2014), 23-30% in African-
American patients (Jiao et al., 2014), 82% in Ghana
(Sakyi et al., 2022), 39% in Saudi Arabia (Moghimi et
al., 2018), 19.3% in Chinese Mainland (Ma et al., 2012),
and 15.9% in Taiwan, 10-19.2% in Hispanic which is
much similar to the Japanese series (8-14%) (Kwong et
al., 2010) and 31.7% in Abuja-Nigeria (Madukwe and
Oboma, 2016).
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Variations in the incidence and prevalence of
TNBC in women of African ancestry include differences
in methods of case ascertainment, population age
structure, genetic and lifestyle risk factor distribution,
access to mammography screening, over-estimation of
ER and PR negativity, poor or unreliable laboratory
standards for tissue handling, type of fixation used, and
the initiation and duration of fixation can affect the
optimum performance of immunohistochemical testing.
A population-based case study of black women from the
USA and Caribbean showed that, although having more
children was associated with an increased risk of TNBC,
the association with breastfeeding was not significant
(Ambrosone et al., 2014). Another large population-
based, case-control study of 873 African-American and
1072 white women with breast cancer living in
California reported a significant trend between longer
durations of breastfeeding and reduced risk of
development of TNBC (ptrend=0-02), and oral
contraceptive use was associated with a 2-9 times
increased risk of women aged 45-64 years developing
TNBC. (Ambrosone et al., 2014) A study carried out in
the USA shows no relation between breastfeeding and
TNBC. The Her-2/neu positivity was found to be 40% in
this study; reports from other parts of Nigeria have
shown values of 30.8%, 22.0%, 11.4%, 20.8% from
Lagos (Sanni et al., 2019), Maiduguri (Imam et al.,
2017), Nnewi (Nwammuo et al., 2017) and Benin (Udoh
et al., 2023) respectively. Previous studies have shown
that using various molecular and IHC procedures, the
frequency of amplification or over-expression of Her-
2/neu is 10 to 52% with an average of 15 to 25% (16).
(Grunda et al., 2012) found no statistically significant
difference in Her-2/neu expression in breast carcinoma
occurring in African Americans and Caucasians, having
recorded figures of 38.7% and 40%positivity for Her-
2/neu, respectively (16). These differences in prevalence
might be due to pre-analytical variables, automated
equipment, and tissue fixation. It is noteworthy that
Seshie and colleagues reported 25.5% Her2/neu
positivity in a retrospective analysis of the breast cancer
subtype done in Korle Bu Teaching Hospital, Ghana,
West Africa (Seshie et al., 2015). Studies by Yau and co-
workers reported Her-2/neu expression of 21.0% in
breast cancer cases seen in Hong Kong, while Mahyar
and colleagues (Mahyar, 2014) observed 38% among
Iranian women with early-stage breast cancer. A
comparative multicenter study that ensures a uniform
protocol and minimal analytical variations would be
necessary to explain the variations observed. The role of
estrogen receptors (ERs) and progesterone receptors
(PRs) in breast carcinoma treatment is well established.
In a systematic study of breast cancer receptor status
measured at diagnosis in a South African public hospital,
it was observed that the majority (63%) of tumors were
ER-positive in black breast cancer patients. Based on
>1,000 receptor-characterized tumors in South African
public hospitals, ER positivity was 65% overall and 63%
in black women very similar to our present study with an
ER-positive prevalence of 65%. (Alagizy et al., 2022)

equally recorded 77.8% estrogen-positive cases and
62.1% progesterone-positive all ductal carcinoma
studied in the pathology department of King Abdulaziz
University Saudi Arabia.

CONCLUSION

We noted that the prevalence of the molecular
subtypes of breast carcinoma appears to have variation in
geographical distribution. The reasons for these
differences could be technical, such as the quality of
tissue fixation and processing, varying staining
techniques, and different criteria in scoring and
reporting. It is also possible that the molecular
phenotypes of African breast cancer is biologically
diverse, and the result of regional population genetic
differences, as well as environmental factors.

Conflict of Interest: No conflict of interest

Acknowledgement

We wish to acknowledge and appreciate efforts
of Sct. Grace Igbaro and Sct. Daniel lyebo of Niger Delta
University Teaching Hospital, NDUTH, Okolobiri,
Yenagoa, Bayelsa State, Nigeria for their efforts and real
time response to assisting in carrying sorting out,
sectioning and staining Formalin Fixed Paraffin
Embedded (FFPE) achieved in the Department of
Histopathology, Pathology Laboratory used for this
research work.

REFERENCES

e Alagizy, H. A, Aiad, H. A. S., Abdel-Wahed, M.
M., Elshenawy, M. A., Abou-Sheishai, H. G., & El-
Rebey, H. S. (2022). Expression of Tumor
infiltrating Lymphocytes (Tils), Forkhead Box P3
(FOXP3) and Cyclooxygenase-2 (COX2) in Breast
Cancer Patient’s Tumor Tissue, A Single Institute
Study. The Egyptian  Journal of Hospital
Medicine, 87(1), 1216-1225.

e Amadi, S. C., Rumuolumeni, P. H., Isoun, S. T., &
Enebraye, E. (2020) Nigeria’s Language Policy
Provision: The Case of Bayelsa State.

e Amadou, A., Torres-Mejia, G., Hainaut, P., &
Romieu, I. (2014). Breast cancer in Latin America:
global burden, patterns, and risk factors. salud
publica de méxico, 56, 547-554.

e Ambily, E., David, D. W. F., Isaiah, K. E., &
Embeleakpo, O. S. (2022). An Assessment of the
Leadership-Sustainable ~ Development  Nexus:
Bayelsa State, Nigeria.

e Ambrosone, C. B., Zirpoli, G. R., Bovbjerg, D. H.,
Shankar, J., Hong, C. C., McCann, S. E., & Bandera,
E. V. (2014). Associations between estrogen
receptor-negative breast cancer and timing of
reproductive events differ between African
American and European American women. Cancer
epidemiology, biomarkers & prevention, 23(6),
1115-1120.

© 2024 | Published by Scholars Middle East Publishers, Dubai, United Arab Emirates 302



llegbedion I. Godwin et al; Saudi J Med, Aug, 2024; 9(8): 296-304

Bancroft, J. D., & Gamble, M. (Eds.).
(2008). Theory and practice of histological
techniques. Elsevier health sciences.
Beckwitt, C. H. (2018). Breast cancer metastatic
dormancy and emergence, a role for adjuvant statin
therapy (Doctoral  dissertation,  University of
Pittsburgh).
Duffy, M. J., Walsh, S., McDermott, E. W., &
Crown, J. (2015). Biomarkers in breast
cancer: Advances in clinical chemistry, 71, 1-23.
Engels, C. C., Fontein, D. B., Kuppen, P. J., de
Kruijf, E. M., Smit, V. T. H. B. M., Nortier, J. W.,
& Bastiaannet, E. (2014). Immunological
subtypes in breast cancer are prognostic for invasive
ductal but not for invasive lobular breast
carcinoma. British journal of cancer, 111(3), 532-
538.
Freitas, A. J. A. D., Causin, R. L., Varuzza, M. B,
Hidalgo Filho, C. M. T., Silva, V. D. D., Souza, C.
D. P.,, & Marques, M. M. C. (2021). Molecular
biomarkers predict pathological complete response
of neoadjuvant chemotherapy in breast cancer
patients. Cancers, 13(21), 5477.
Grunda, J. M., Steg, A. D., He, Q., Steciuk, M. R,,
Byan-Parker, S., Johnson, M. R., & Grizzle, W. E.
(2012). Differential expression of breast cancer-
associated genes between stage-and age-matched
tumor specimens from African-and Caucasian-
American  Women  diagnosed  with  breast
cancer. BMC research notes, 5, 1-13.
Gupta, G., & Sharma, P. K. (2019). Prospective
Study of Benign Breast Disease in a Rural Tertiary
Care Hospital. JK Science, 21(3), 102-108.
Hellgren, R. (2023). Beyond Mammography: An
Evaluation of Complementary Modalities in Breast
Imaging. Karolinska Institutet (Sweden).
Hennekens, C. H., Buring, J. E., & Hebert, P. R.
(1987). Implications of overviews of randomized
trials. Statistics in medicine, 6(3), 397-402.
Igari, F., Tanaka, H., & Giuliano, A. E. (2022). The
applications of plasma cell-free DNA in cancer
detection: Implications in the management of breast
cancer patients. Critical Reviews in
Oncology/Hematology, 175, 103725.
Imam, B., Okechi, O., Abdullahi, K., Abubakar, U.,
Musa, A., Okorie, N., & Umar, A. (2017).
Immunohistochemical pattern of breast cancer in
Maiduguri, Borno state. Journal of Cancer and
Tumor International, 5(1), 1-10.
Jackson, H. W., Fischer, J. R., Zanotelli, V. R., Ali,
H. R., Mechera, R., Soysal, S. D., & Bodenmiller,
B. (2020). The single-cell pathology landscape of
breast cancer. Nature, 578(7796), 615-620.
Jiao, Q., Wu, A., Shao, G., Peng, H., Wang, M., Ji,
S., & Zhang, J. (2014). The latest progress in
research on triple negative breast cancer (TNBC):
risk factors, possible therapeutic targets and
prognostic markers. Journal of  thoracic
disease, 6(9), 1329.

Jonathan, M. U., & Yibala, 1. O. (2016). Triple
negative  breast cancer in a  private
immunohistochemistry  laboratory in  Abuja
Nigeria. Advanced Biological Research, 10, 58-64.
Kwong, S. L., Stewart, S. L., Aoki, C. A., & Chen
Jr, M. S. (2010). Disparities in hepatocellular
carcinoma survival among Californians of Asian
ancestry, 1988 to 2007. Cancer epidemiology,
biomarkers & prevention, 19(11), 2747-2757.

Ma, K. K., Chau, W. W., Wong, C. H., Wong, K.,
Fung, N., Lee, J. T., & Kwong, A. (2012). Triple
negative status is a poor prognostic indicator in
Chinese women with breast cancer: a ten-year
review. Asian  Pacific Journal of Cancer
Prevention, 13(5), 2109-2114.

Mahyar, N. (2014). Supporting sensemaking during
collocated collaborative visual analytics (Doctoral
dissertation).

Moghimi, V., Bin Mohd Jusan, M., & Mahdinejad,
J. (2018). User values related to mass housing in
Bushehr, Iran. Indoor and Built
Environment, 27(10), 1364-1378.

Musa, A. A., & Aliyu, U. M. (2020). Application of
machine learning techniques in predicting of breast
cancer  metastases  using  decision  tree
algorithm. Sokoto Northwestern Nigeria. J Data
Mining Genomics Proteomics, 11 (220), 2153-0602.
Naeem, M., Rahimnajjad, M. K., Rahimnajjad, N.
A., Ahmed, Q. J., Fazel, P. A., & Owais, M. (2012).
Comparison of incision and drainage against needle
aspiration for the treatment of breast abscess. The
American Surgeon, 78(11), 1224-1227.

Naing, L., Winn, T. B. N. R., & Rusli, B. N. (2006).
Practical issues in calculating the sample size for
prevalence  studies. Archives  of  orofacial
Sciences, 1, 9-14.

Nwammuo, B. C., Umeh, E. O., Ebubedike, U. R.,
Nwosu, S. C., Elendu, K. C., Umeokafor, C. C., ...
& Egwuonwu, O. A. (2022). Accuracy of
Mammography in the Diagnosis of Breast
Cancer. International Journal of Medicine and
Health Development, 27(3), 251-260.

Onega, T., Zhu, W., Kerlikowske, K., Miglioretti, D.
L., Lee, C. I, Henderson, L. M., & Buist, D. S.
(2022). Preoperative MRI in breast cancer: effect of
breast density on biopsy rate and yield. Breast
cancer research and treatment, 1-14.

Rao, A., Kennedy, C., Mda, P., Quinn, T. C., Stead,
D., & Hansoti, B. (2020). Patient acceptance of HIV
testing services in rural emergency departments in
South Africa. Southern African Journal of HIV
Medicine, 21(1), 1-9.

Sakyi, L., Adwan-Kamara, L., Lund, C., &
Weobong, B. (2022). Prevalence of mental,
neurological and substance use conditions and case
detection at primary healthcare facilities across three
districts in Ghana: findings from a cross-sectional
health facility survey.

© 2024 | Published by Scholars Middle East Publishers, Dubai, United Arab Emirates 303



llegbedion I. Godwin et al; Saudi J Med, Aug, 2024; 9(8): 296-304

Samuel, U. D., Odo, E. S., Atewologun, O. M.,
Adeyeye, A. A., & Olaegbe, T. D. (2021). COVID-
19 Pandemic: Health Challenges and a Critical
Study of the Structure of the Nigeria
Economy. Pathology of Science, 7(11), 4001-4021.
Sanni, D. A., Popoola, A. O., lbrahim, N. A,
Omodele, F. O., Emiogun, F. E., Oludara, M. A,, &
Obafunwa, J. O. (2019). Her-2/neu overexpression
in breast cancers in patients of West African
extraction seen in Lagos state University Teaching
hospital, Nigeria. European Journal of Surgical
Oncology, 45(11), 2022-2025.

Scholtz, S. E. (2021). Sacrifice is a step beyond
convenience: A review of convenience sampling in
psychological research in Africa. SA Journal of
Industrial Psychology, 47(1), 1-12.

Smolarz, B., Nowak, A. Z., & Romanowicz, H.
(2022). Breast cancer—epidemiology,
classification, pathogenesis and treatment (review of
literature). Cancers, 14 (10), 2569.

Sofi, G. N., Sofi, J. N., Nadeem, R., Shiekh, R. Y.,
Khan, F. A, Sofi, A. A, & Bhat, R. A. (2012).
Estrogen receptor and progesterone receptor status
in breast cancer in relation to age, histological grade,
size of lesion and lymph node involvement. Asian

pacific journal of cancer prevention, 13(10), 5047-
5052.

Udoh, M. O., & Ugiagbe, E. E. (2023). A
retrospective  autopsy-based survey of fatal
traumatic brain injuries in Benin City, Nigeria. Ibom
Medical Journal, 16(1), 62-69.

Waks, A. G., & Winer, E. P. (2019). Breast cancer
treatment: a review. Jama, 321 (3), 288-300.
Watkins, E. J. (2019). Overview of breast
cancer. Jaapa, 32(10), 13-17.

Weaver, O., & Leung, J. W. (2018). Biomarkers and
imaging of breast cancer. American Journal of
Roentgenology, 210(2), 271-278.

Wu, Z. H., Tao, Z. H., Zhang, J., Li, T., Ni, C., Xie,
J.,, ... & Hu, X. C. (2016). MiRNA-21 induces
epithelial to  mesenchymal transition and
gemcitabine resistance via the PTEN/AKT pathway
in breast cancer. Tumor biology, 37, 7245-7254.
Yersal, O., & Barutca, S. (2014). Biological
subtypes of breast cancer: Prognostic and
therapeutic implications. World journal of clinical
oncology, 5(3), 412.

Zhang, Y., Libson, S., Avisar, E., Jorda, M., Gomez,
C., & Rosenberg, A. E. 93 Fibromatosis of the
Breast: Complication of Previous Radiation and
Surgery.

© 2024 | Published by Scholars Middle East Publishers, Dubai, United Arab Emirates 304



