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Abstract

Introduction: Breast cancer is a disease with heterogeneous nature that may have different prognosis and respond
to therapy differently despite similarities in histological type, grade and stage. It is common among women in both
developed and developing countries of the world.

Materials and Methods: This study was a 2-year retrospective study involving a systematic analysis of all the
formalin-fixed paraffin-embedded tissue blocks previously diagnosed as breast cancers. The study occurred at the
Department of Morbid Anatomy, University of Nigeria Teaching Hospital, Enugu. We retrieved all the archived
tissue blocks and subjected them to further ancillary testing using the immunohistochemistry monoclonal
antibodies: (Oestrogen receptors (ER), Progesterone receptors (PR) and Her-2 neu antibodies).

Results: Out of 417 cases of breast cancer analysed, four hundred and Ten (410) were females representing 98.3%,
seven (7) were males representing 1.7%. The mean age of all subjects in this study was 45.1£10.2 SD (years). The
age of patients ranged from20 to 70 years. The age group 31 to 40 years showed the highest number of cases, 133
(32.4%). The cases positive for ER were 157 (37.6%), while 260 (62.4%) were negative. The cases positive for PR
were 144 (34.5%) and 273 (65.5%) were negative. Fifty-four cases (12.9%) were HER2-neu positive, 15 (3.6%)
were equivocal and could not be further analysed due to lack of the facility to do Fluorescence in-situ hybridisation,
and 348 (83.5%) were HER-neu negative. Phenotypic classification based on ER, PR, and Her2
immunohistochemistry showed 113 cases (27.1%) were Luminal A, 45 cases (10.8%) were Luminal B, 23 cases
(5.5%) were Her2 Enriched, 236 cases (56.6%) were Basal-like/Triple-negative, and none (0%) was Normal-like.

Conclusion: In conclusion, this study shows that Basal-like/Triple-negative breast cancers are most common and
are seen more in premenopausal women in Enugu.

Keywords: Breast cancer, Hormone Receptor, Immunohistochemistry, Oestrogen Receptor (ER), Progesterone
Receptor (PR), HER2-neu

1. Introduction

Breast cancer has remained a significant global health challenge. In most countries, the incidence is in the increase,
and it is projected to peak over the next 20 years despite all the efforts with advanced researches to prevent the
disease (Eccles et al., 2013; Arnold et al., 2015; Rahib et al., 2014; Colditz & Bohlke, 2014).

It is not surprising to know that the incidence is increasing in most countries, because of an increase in numbers of
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women with significant breast cancer risk factors. These risk factors include lower age of menarche, late age of
first pregnancies, shorter or no periods of breastfeeding, and later menopause. The other risk factors adding to the
burden of breast cancers include obesity, sedentary lifestyle, hormone replacement therapy (HRT), and increased
alcohol consumption (Colditz & Bohlke, 2014). Also, the increase in the impact of hereditary breast cancer is
evident. For example, the body of literature suggested that the penetrance of susceptibility to breast cancer gene-2
(BRCAZ2) mutation in Iceland increased fourfold over the last century and cumulative incidence of sporadic breast
cancer by age 70 also increased fourfold, from 2.5% to 11% of the population, over the same period
(Tryggyadottirl et al., 2006). This data suggest that both familial and non-familial risk has increased.

Nevertheless, reports based on immunohistochemistry (IHC) or expression array analysis have shown that BRCA2
breast tumours are predominantly of Luminal B subtype (Bane et al., 2007; Larsen et al., 2013). These are more
likely than non-BRCA2 tumours to be ER-positive and high grade with the reduced tubular formation and
continuous pushing margins (Bane et al., 2007). Researchers have also shown that the frequency of triple-negative
breast cancers was high in indigenous African women, suggesting that there must be environmental, genetic or
both factors that influence the frequency of the subtypes in different populations (Olopade, Fackenthi, & Dunston,
2002).

In Nigeria, according to the Hospital-based Cancer Registries (HBCR), breast cancer was far the most common
cancer in women constituting 40.3% of all cancers followed by cervical cancer (17.3%) (Adebamowo &
Akarolo-Anthony, 2009; Adebamowo & Ajayi, 2000; Akarolo-Anthony, Ogundiran, & Adebamowo 2010).

Population-based cancer registries in Nigeria (PBCR) also suggest that breast cancer is the most prevalent cancer
in Nigerian women. Incidence of breast cancer in Nigeria is expected to continue to rise with increasing life
expectancy, change in obstetrics and gynaecology practices, diet and physical activity (Adebamowo &
Akarolo-Anthony, 2009; Adebamowo & Ajayi, 2000; Akarolo-Anthony, Ogundiran, & Adebamowo, 2010). .

A ten-year-study done on Breast lesions by Nzegwu et al. from 1998-2007 in University of Nigeria Teaching
Hospital (UNTH) Enugu showed that breast cancer constituted 29.4%, thus the most frequent malignancy in
females and the most common cause of cancer mortality in women in south-Eastern Nigeria (Nzegwu et al., 2008).

Similar to other types of human cancer, breast carcinoma development likely follows a multistep process of
activation of oncogenes and inactivation of tumour suppressor genes by aberrant promoter methylation (Kern,
2001). Hypermethylation is a fundamental process involved in the development of many malignant tumours,
including breast cancer (Baylin & Cheny, 2005). This promoter methylation is not randomly distributed in
carcinogenesis as the case may be, but it is gene-specific and cancer type-specific (Risinger et al., 2003; Toyooka
et al., 2003; Gonzalgo, Yegnasubramarian, & Yan, 2014).

In breast cancer, several genes have been identified as differently methylated in specific histologic subtypes (Bae
et al., 2004; Lehmann et al., 2002; Fackler et al., 2003; Tisserand et al., 2003).

However, the association between promoter methylation and the distinct molecular subtypes of breast cancer has
not been well investigated (Magdinier et al., 1998; Catteau et al., 1999; Esteller et al., 2000; Matros et al., 2005;
Turner et al., 2007; Beteolo et al., 2008).

Molecular subtyping of breast cancer in the developed world (USA) has led to decline in breast cancer mortality
which has been attributed to the combination of early detection with screening programs and advent of more
efficacious adjuvant systemic therapy (Goldhirsch et al., 2013). The continued advances in understanding the
molecular subtyping of breast cancer have aided in the discovery of novel pathway-specific targeted therapeutics.
Moreover, the emergence of such effective therapeutics is currently driving the need for molecular-based
“patient-tailored” treatment planning in the developed world (Goldhirsch et al., 2013).

The seemingly increased prevalence of breast lesions, especially the malignant breast disease over the years with
its attendant poor prognosis and their relative late presentations, coupled with reduced life expectancy at 47
(Nzegwu et al., 2008), calls for an urgent and more serious approach to management, prevention, and control, thus
necessitating this study.

The invasive breast cancers will be molecularly subtyped based on their staining response to rabbit monoclonal
antibodies: Oestrogen receptor (ER), Progesterone receptor (PR), and Her-2 neu antibodies; using
paraffin-embedded formalin-fixed tissue blocks.

2. Materials and Methods

All the Formalin-fixed paraffin-embedded tissue blocks performed between the periods, January 2015 and
December 2016 were obtained from the archive of the Department of Morbid Anatomy, University of Nigeria
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Teaching Hospital, Enugu. The case to study composed of all diagnosed breast cancers, one representative block
was selected from each case if more than one block were retrieved from the archive. The histological classification
of breast cancer was extracted from the 2013 WHO classification of breast diseases (Devilee & Tavassoli, WHO,
2013; Rossai, 2004). A total of 417 samples of breast cancers over the two years were analysed into molecular
subtypes based on their staining response to rabbit monoclonal antibodies: (Oestrogen receptors (ER),
Progesterone receptors (PR) and Her-2 neu antibodies). Results of these samples and slides were collated and
subsequently analysed.

The surgical specimen tumour register in Pathology Department of University of Nigeria Teaching Hospital Enugu
was consulted and histology slides were retrieved from the archives and were reviewed by the investigator and two
consultant pathologists to confirm a breast cancer diagnosis. The corresponding tissue blocks of the confirmed
cases were retrieved from the archives, and new 2-4um sections were taken, and immunostaining was done for
Oestrogen, Progesterone and Her2/neu. All monoclonal antibodies used were procured from Bio Sb Inc USA as
predilute ready to use and stored at a cold chain of 2-8 degree centigrade until they were used for typing. The
combination of Immunohistochemical markers used to define breast cancer molecular subtypes by Perou et al. was
used in this study. They are as follows: Luminal A (ER-positive, PR positive, or both ER and PR being positive and
Her2 negative), Luminal B (ER-positive, PR positive, Her2 positive), Her-2 Enriched (ER-negative, PR negative,
Her2 positive) Basal-like/Triple-negative (ER-negative, PR negative, Her2 negative) and Normal-like
(ER-positive, PR positive, both ER and PR positive, Her2 negative) subtypes.

In each of the stainings ran, positive controls were included. These positive controls consisted of breast cancers
known to express each of the antigens of interest. In this study, immunostaining was done for Oestrogen receptor
(ER), Progesterone receptor (PR), Human epidermal growth factor 2 (Her-2/neu), using the manufacturer’s
antibodies and protocol. For each ER/PR immunohistochemically stained slide, there was a visual estimation of
the percentage of tumour cells showing nuclear immunoreactivity. Cases were considered positive for ER and PR
according to standardised guidelines using the Allred scoring system. An Allred score which is a semi-quantitative
system. It takes into cognisance the proportion of positive cells on the histology slide (scored on a scale of 0-5) and
staining intensity (scored on a scale of 0-3) was used for each case. The proportion and intensity of stained tumour
nuclei were combined to produce total scores of 0 or 2 through 8. A score of 0-2 was interpreted as a negative result
while 3-8 as positive (Allred et al., 2010).

HER2/neu was scored as 0, 1+, 2+ and 3+ using the College of American Pathology Guidelines [35]. In line with
this, 3+ represented uniform intense membrane staining of more than 30% of the tumour cells and were considered
positive for Her2/neu overexpression. Scores of 0 and 1+ were read as negative score; Score 2+ was considered as
borderline or equivocal. Also, the American Society of Clinical Oncology/College of American Pathologist
(ASCO/CAP) Guidelines recommended fluorescence in situ hybridisation (FISH) confirmation of all cases judged
to be 2+ by immunohistochemistry (Wolff et al., 2013). This was not done in this study for reasons of lack of the
facility and resources for FISH in Nigeria. Approval had been obtained from the Research Ethics Committee of the
University of Nigeria Teaching Hospital to meet the ethical guidelines to enable the study to be carried out.

Cases established as breast cancers, diagnosis verified by at least two pathologists with complete patient data are
included while cases excluded were poorly fixed and processed cases which were not likely to give optimal
staining on immunohistochemistry, cases with incomplete patient data and all the cases that the tissue blocks could
not be retrieved from the Departmental archive or store.

However, from the population-based statistical analysis, the minimum sample size required for this study was 95.
The data collected were analysed using International Business Machine, Statistical Package for Social Sciences
(IBM SPSS) window version 23. Relevant means and frequencies were presented in tables, figures and summary
indices. Inferential statistics (bivariate analysis) was also done using a chi-square test. P-value < 0.05 was
considered significant.

3. Results

A total of 417 cases of breast cancer were analysed in the study period. Immunohistochemistry was done on all
these cases. Females accounted for the overwhelming majority with 410 cases (98.3%) while males accounted for
7 cases (1.7%).

The mean age of all subjects in this study was 45.1£10.2 SD (years). The age ranged from 20 to 70 years. In males,
the age group 41 to 50 years accounted for the highest number of cases 4 (57. 1%), followed by the 31 to 40 years
age group which accounted for 2 cases (28.6%). In females, the 31 to 40 years age group accounted for the highest
number of cases 133 (32.4%), followed by the 41 to 50 years age group which accounted for 118 cases (28.8%).
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Distribution of the cases in these age groups and others can be seen in (Tables 1 and 2 respectively).

Table 1. Sex and Age Distribution of Cases in Males

Age Category (Years) Frequency Percentage (%)
20-30 0 0

31-40 2 28.6

41-50 4 57.1

51-60 1 14.3

61-70 0 0

>70 0 0

Total 7 100

Mean age (yrs) 44

Standard Deviation 7.9

Table 2. Sex and Age Distribution of Cases in Females

Age Category (Years) Frequency Percentage (%)
20-30 23 5.6

31-40 133 324

41-50 118 28.8

51-60 87 21.3

61-70 39 9.5

>70 10 2.4

Total 410 100

Mean age (yrs) 46.1

Standard Deviation 12.4

The histologic diagnosis of most of the cases was infiltrating/invasive ductal carcinoma. These carcinomas
accounted for 325 cases (77.9%), followed by lobular carcinoma, which accounted for 63 cases (15.1%). The least
of the cases were mucinous and cribriform carcinomas which accounted for 2 cases (0.5%) respectively as shown

in (Table 3).

Table 3. Distribution of histological subtypes of breast cancer

Diagnosis Frequency Percentage (%)
IDC 325 77.9

ILC 63 15.1

Mucinous Carcinoma 2 0.5

Metaplastic Carcinoma 10 2.4

Papillary Carcinoma 6 14

Tubular Carcinoma 9 2.2

Cribriform Carcinoma 2 0.5

Total 417 100

Key: IDC = Invasive ductal carcinoma, ILC= Invasive lobular carcinoma.
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The cases positive for Oestrogen Receptor (ER) were 157 (37.6%), while 260 (62.4%) were negative. The cases
positive for Progesterone Receptor (PR) were 144 (34.5%), and 273 (65.5%) were negative. Fifty-four cases
(12.9%) were positive for Her2 Receptors, 348 (83.5 %) were negative, and 15 (3.6) were equivocal. The
equivocal cases were not further analysed using Fluorescence In-situ hybridisation as a facility for this was not
available in our centre. Oestrogen, Progesterone, and Her2-neu receptors were higher between the ages of 31 to 50
years. The differences in number of positive receptors among different age groups were statistically significant as
follows: Oestrogen (X2 = 16.3, p=0.006), Progesterone (X2 =33.7, p=0.001) and Her2-neu (X2=32.8, p=0.001)
(Table 4).

Table 4. Status of Oestrogen Receptor, Progesterone Receptor, Her2/neu and Age Relationship

Oestrogen Receptor n =417

Age of the patients

Positive Negative X P

(Years)

N % N %
20-30 15 65.2 8 34.8
31-40 46 341 89 65.9
41-50 53 434 69 56.6

16.3 0.006

51-60 27 30.7 61 69.3
61-70 10 256 29 74.4
>70 6 60.0 4 40.0
Total 157 260

Progesterone Receptor n=417 X P
20-30 17 739 6 26.1
31-40 60 444 75 55.6
41-50 30 246 92 75.4

33.7 0.001

51-60 20 227 68 77.3
61-70 12 30.8 27 69.2
>70 5 50.0 5 50.0
Total 144 273

Her-2 neu Receptor n =402 X P
20-30 10 476 11 524
31-40 23 17.6 108 82.4
41-50 15 13.0 100 87.0

32.8 0.001

51-60 3 35 83 96.5
61-70 2 5.1 37 94.9
>70 | 10.0 9 90.0
Total 54 348

Phenotypic classification based on ER, PR, and Her2 immunohistochemistry showed 236 cases (56.6%) to be
Basal-like/Triple Negative, 113 cases (27.1%) were Luminal A, 45 cases (10.8%) were Luminal B, 23 cases (5.5%)
were Her2-Enriched/ over-expressed, and 0 (0%) were Normal-like subtypes. The distributions of the molecular
subtypes were illustrated in (Table 5, Figure-1). The differences observed in the molecular subtypes among males
and females were illustrated in Table 6 and Figure 2. However, it was observed that these differences were not
significant statistically (X2=3.469, p=0.325).
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The basal-like/Triple Negative phenotype was relatively high across different age groups compared to other
molecular subtypes, and these variations were statistically significant (X2=33.8, p=0.004) as illustrated in Table 7
and Figure-3). Photomicrograph showed the immunohistochemical status (positivity and negativity) for Oestrogen
receptor status, progesterone receptor, and Her2-neu expression in breast tissue with invasive ductal carcinoma
(Figures 4 and 5).

Table 5. Status of molecular subtypes

Molecular subtype Frequency Percentage (%)

Luminal A 113 27.1

Luminal B 45 10.8

Her-2 Enriched 23 55

Basal-like/Triple Negative 236 56.6
Normal-like 0 0
Total 417 100
4 N

M Luminal A
H Luminal B

i Her-2 Enriched
H 10.8% M Basal-like

Figure 1. Pie chart of different molecular subtypes

Table 6. Molecular subtype and sex relationship

Variables Categories Frequency Percentage X? P
Female 113 100

Luminal A
Male 0 0
Female 44 97.8

Luminal B
Male 1 2.2
Female 23 100

Her-2 Enriched 3.469 0.325
Male 0 0

) ) ) Female 230 97.5

Basal-like/Triple Negative
Male 6 2.5
Female 0 0

Normal-like
Male 0 0
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Figure 2. Molecular subtypes in relation to sex
Table 7. Molecular subtype and age relationship
Age of Luminal A Luminal B Her-2 Type Basal-like X? P
patients N % N % N % N %
(Years)
20-30 7 18.4 10 26.3 6 158 15 39.5
31-40 59 30.4 20 103 12 6.2 103 53.1
41-50 25 24.3 6 5.8 5 4.9 67 65.0 33.8 0.004
51-60 18 31.0 4 6.9 0 0.0 36 62.1
61-70 3 18.8 3 18.8 0 0.0 10 62.5
>70 1 12.5 2 25.0 0 0.0 5 62.5
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Figure 3. Molecular subtypes in relation to Age groups
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Figure 4. A, Photomicrographs of IDC showing positive nuclei staining for Oestrogen Receptor (Original
magnification x 100). B, Photomicrograph of IDC showing positive nuclei staining for Progesterone Receptor
(Original magnification x 100)
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Figures 5. A, Photomicrograph of IDC showing Her2+++ (Original magnification x 100) and Photomicrograph of
IDC showing Oestrogen. B, Progesterone Receptors (Original magnification x 100)

4. Discussion

This study showed the mean age of breast cancer to be 45.1+10.2 SD (years) and the 31 to 40- year age group to
have the highest number of cases. Females were found to be comparatively much more affected by breast cancer,
with only 1.7% found in males. The mean age is similar to the mean age of 41.6 years documented in another study
on breast cancer done in our centre (Nzegwu et al., 2008). It is similar to the mean ages of 46.7 years, 48 years and
49.5years reported in the northeastern and south southern parts of Nigeria, respectively (Imam et al., 2017; Oboma
et al., 2017; Nwafor & Keshinro, 2015), but differs from the mean ages of 50.7 years and 52.5 years reported in
southwestern Nigeria and Ghana respectively (Omoniyi Esan et al., 2015; Seshie et al., 2015). The mean age in
this study also differs from the mean age of 56.5% reported in Western countries like the USA (Carey et al., 2006).
This might be as a result of better diagnostic facilities that will enable early diagnosis and treatment.

The age distribution of cases of breast cancer in this study showed that females in their reproductive age (young
age group) were mostly affected; therefore, there should be an efficient and widely accessible screening
programme to encourage early diagnosis and treatment. Although females are relatively overwhelmingly affected
by breast cancer, finding cases in males makes it necessary to re-emphasize that they can also develop the disease.
It is important to note that breast cancer in males in Nigeria had been associated with poor prognosis (Ahmed et al.,
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2012).

The result of the Immunohistochemical pattern of breast cancer in this study revealed that Oestrogen Receptor was
positive in 37.6% (157), Progesterone Receptor was positive in 34.5% (144) while Her2-neu Receptor was
positive in only 12.9% (54) of cases. Similar results were recorded in a study done on immunohistochemical
pattern of Breast cancer in northeastern Nigeria, by Imam et al. were 45.2% of 152 cases were positive for
Oestrogen Receptor, 32.2% were positive for Progesterone Receptor, and 22.6% were positive for Her2-neu
Receptor (Imam et al., 2017). But different from the report of Nwofor et al. 2014 with Oestrogen Receptor positive
in 54.2% cases while Progesterone was seen in 50% with Her2 present in 31%. In Southwestern Nigeria, a study
carried out by Omoniyi-Esan et al. (Omoniyi Esan et al., 2015) reported Oestrogen Receptor positivity in 34.6%,
Progesterone Receptor positivity in 25% and Her2-neu Receptor positivity in 38.2% which is also similar to this
study. In Ghana, it was reported an Oestrogen Receptor, Progesterone Receptor and Her2-neu Receptor positivity
of 32.1%, 25.6%, and 22.5% (Seshie et al., 2015). Recently in Al Khobor, Saudi Arabia the rate of positive
hormone receptor and Her2 in breast cancer using Immunohistochemistry were 69.2%, 61.5%, and 25.1% for
Oestrogen Receptor, Progesterone Receptor and Her2-neu Receptor respectively (Imam et al., 2017), which is
different from the results obtained in this study. The low rate of Immunohistochemical staining positive for
Oestrogen Receptor, Progesterone Receptor and Her2-neu Receptor in Southeastern Nigeria is almost in harmony
and fall in the same range of other populations in Nigeria (Nwafor & Keshinro, 2015) and Ghana (Seshie et al.,
2015). On the other hand, the rate of positivity in Oestrogen Receptor, Progesterone Receptor, and Her2-neu
Receptor in western countries like USA (Rosnar et al., 2013) showed a high rate of positivity (81%, 65%, and 20%
for ER, PR, and Her2-neu respectively). Alternatively contributing factor to those findings could be biological and
lifestyle pattern. In this study, there is a significant association between the ages of the patients and hormone
receptor status. In this study, Immunopositivity of breast carcinoma for Her2-neu among subjects was 12.9% and is
similar to previous works done in Nigeria, 17.1%, 8.2%, and 12.5% documented in Southwestern and south
southern Nigeria respectively (Nwafor & Keshinro, 2015; Omoniyi Esan et al., 2015; Olopade, Oluwasola, &
Ebili, 2014). The value of the present study is within the range of 10 to 25% documented in most studies
worldwide.

In the molecular subtypes of this study, it was observed that Basal-like/Triple-negative cases 236 (56.6%)
accounted for the highest proportion of all cases. This conforms to reports from other studies in Nigeria (Imam et
al., 2017; Omoniyi Esan et al., 2015; Titiloye et al., 2016). It was also observed that Triple-negative breast cancer
cases were high among females of young age group, this is similar to other studies from Nigeria and United States
in which high-grade triple-negative breast cancer was predominant (Titiloye et al., 2016) and Carey et al. also
reported that Triple-negative breast cancers are frequently seen in premenopausal African women (39%) compared
with postmenopausal African-women (14%) or women of any age who are not African-American (16%) (Carey et
al., 2004). Although the terms triple-negative breast cancer (TNBC) and basal-like cancer are often used
interchangeably, it is important to clarify that not all Triple-negative Breast cancers belong to basal-like subtype
(Carey et al., 2004). Triple-negative breast cancer (TNBC) is a subtype of breast cancer defined by the absence of
the hormone receptors for Oestrogen and Progesterone, as well as a lack of expression of a cancer-promoting
protein known as Her2-neu. The prevalence of Triple-negative subtype was also reported in Ghana (49.4%)
compared to other subtypes (Seshie et al., 2015). However, in contrast to some studies from south southern Nigeria,
in which the majority of tumours was Luminal A and was documented as follows; 54.1%, and 39.6% respectively
(Oboma et al., 2017; Nwafor & Keshinro, 2015). In this study, Luminal A was second highest accounting for
(27.1%) 113 cases. Carey et al. stated that Luminal A breast cancers have > 95% Oestrogen Receptor positive,
meaning that their reaction to Oestrogen Receptor are strongly positive while Luminal B has about 40% to 60%
Oestrogen Receptor, they show low to moderate Oestrogen Receptor positive reactions. Luminal A > Luminal B
(Carey et al., 2006).

Based on both molecular testing and Immunohistochemical surrogates, some Low incidence countries have
demonstrated a higher proportion of Luminal B over Luminal A and other molecular subtypes of breast cancers.
These countries include Colombia [Age Standardized Incidence] (ASI, 39.7) and China (ASI, 31.7) (Huang et al.,
2015; Serano-Gomez et al., 2015; Calvalho et al., 2014).

The relatively higher incidences of Luminal B breast cancers observed in developing countries may have a direct
relationship between the younger populations and relatively small proportions of ageing women exposed to
premenopausal hyperestrogenism (Rumak et al., 2017). Similarly, two recent studies found an increased
prevalence of Luminal B subtypes in European (57.1%) and Chinese (68.5%) women respectively, when breast
cancer classification was performed using the recommendations of the 2013 St. Gallen surrogates (Goldhirsch et
al., 2013). These were not in agreement with what was done in this study, where the predominance of
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Triple-negative had been documented. The possibility that high prevalence of Triple-negative in Southeastern
Nigeria might be due to differences in classification method between this study and those conducted in other
populations. Also, there could be interlaboratory variation in the evaluation of Oestrogen Receptor, Progesterone
Receptor and HER2/neu. In this study, no single case of normal breast-like subtype was found, since the study is
based on only Immunohistochemistry (IHC) and not genetic profiling to determine which of the tumours expresses
the epithelial genes of a normal breast.

5. Conclusion

In this study, positive contributions to the body of growing literature that classifies invasive breast tumours into
various Immunohistochemistry subtypes similar to that identified by gene expression profiling are made. From this
research, it shows that Basal-like/Triple-negative breast cancer is more common than all the other subtypes and is
seen more in premenopausal women in Enugu. This is in agreement to most of the studies done in Nigeria. Also,
revealed in this study is the preponderance of Basal-like/Triple-negative breast cancer in men of southeastern
Nigeria, in contrast, to result from elsewhere, which reports Luminal A as more common in men.
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