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Breast carcinoma is the most prevalent 
cancer in women worldwide.1 The global 
burden of breast cancer, which saw 19.3 
million new cases in 2020, is expected to 

rise to 28.4 million cases by 2040 with a 47% rise from 
2020.2,3 Breast carcinoma in African and African-
American women is characterized by hormone 
receptor triple-negative tumors, late presentation, 
younger age, advanced stage, and higher grade,4 
leading to worse prognoses compared to Caucasian 
western women.5 For optimal management, it is 
essential to have an accurate diagnosis of the state 
of the hormone receptors including the estrogen 
receptor (ER), progesterone receptor (PR), and 

human epidermal growth factor receptor-2 (HER-
2).6 Breast carcinomas are classified into four major 
distinct immunohistochemical (IHC)/molecular 
subtypes based on these intrinsic biologic factors 
using the following IHC markers: luminal A (ER-
positive, PR-positive, and HER-2 negative); luminal 
B (ER-positive, PR-positive, and HER-2 positive); 
HER-2 over-expression (ER-negative, PR-negative, 
and HER-2 positive); and triple-negative/basal-like 
(ER-negative, PR negative, and HER-2 negative).6

Oncologists have also classified breast 
cancers based on therapy choices using 
immunohistochemistry as a stand-in: (a) cancers 
with ER and treated with chemotherapy; (b) cancers 
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A B S T R AC T
Objectives: We aimed to study the immunohistochemical and clinicopathological 
characteristics of invasive breast carcinoma among Nigerian women.  
Methods: We conducted a retrospective assessment of female patients diagnosed with 
breast carcinoma at a tertiary hospital in Nigeria between 2012 and 2019. Archived 
pathology request forms and processed specimens (tissue blocks and slides) were 
used as source data in addition to the patients’ demographic and other relevant data.  
Results: Reports pertaining to 113 patients were assessed. Their age range was 30 to 
80 years (mean = 52.1±12.1 years). Breast carcinoma was most common in patients 
aged 40 to 49 years (32.7%), closely followed by those aged 50 to 59 years (30.1%). 
Invasive ductal carcinoma was the most common histopathological subtype (94.7%). 
Nottingham grade III and grade II breast carcinoma accounted for 41.6% and 40.7% of 
the cases, respectively. Mastectomy specimens formed 68.1% of the samples. The most 
common tumor size (75.9%) was > 5cm (mean = 6.8±3.2cm), consistent with the most 
common staging of T3 (46.0%). The most common lymph node involvement was N1 
(56.6%). Immunohistochemical assessment of these tumors with estrogen receptor, 
progesterone receptor, and human epidermal growth factor receptor-2 (HER-2) 
biomarkers expressed positivity of 36.3%, 28.3%, and 41.6%, respectively. These tumors 
were immunohistochemically classified into luminal A (16.8%), luminal B (20.4%), 
HER-2 enriched (20.4%), and triple-negative (42.5%) subtypes.  Conclusions: The 
most common immunohistochemical subtype of invasive breast carcinoma among this 
sample of Nigerian women was the triple-negative subtype, similar to the finding among  
African Americans.
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having HER-2/neu and treated with trastuzumab or 
lapatinib; and (c) cancers having negative hormone 
receptors for ER, PR, and HER-2 (i.e., the ‘triple-
negative subgroup’) where chemotherapy is the 
only treatment option.7 The triple-negative subtype 
is reported to disproportionately impact young 
African-American women, and exhibit aggressive 
clinical behavior and high histopathological grades.7

We aimed to study the immunohistochemical 
and clinicopathological characteristics of breast 
carcinoma in the Nigerian city of Ilorin, including 
their histopathological types and grades, staging, and 
immunohistochemical subtypes.

M ET H O D S
We conducted a retrospective assessment of patients 
with breast carcinoma who received a diagnosis at 
the Department of Pathology, University of Ilorin 
Teaching Hospital, , Kwara State, Nigeria between 
2012 and 2019. 

The patients’ request cards were used to retrieve 
personal information, tumor size, histopathological 
diagnosis, Nottingham grading system, lymph 
node status, and immunohistochemical diagnosis 
(hormone receptor status and human epidermal 
growth factor findings). Medical records were used 
to extract the history of co-morbidities, history 
of neoadjuvant chemotherapy, local symptoms 
like breast lumps, deformed breast shapes, tumor 
sizes, puckering skin changes, peau d'orange, 
ulcers, fixation to chest wall structures, and 
treatment received.

Our inclusion criteria restricted the participants 
to women with invasive breast carcinoma diagnosis 
whose full pathological data was available (including 
tumor grade, tumor size, number of harvested 
positive lymph nodes, clinical staging, and type of 
surgery performed). Patients with incomplete data 
were excluded from the study.

Our hospital procedure required all harvested 
surgical biopsies and mastectomies to be 
immediately subjected to fixation in 10% neutral 
buffered formalin in a labeled container and sent 
to the pathology department for study. There, the 
specimens were grossed by determining the size, color, 
consistency, weight, and dimension of the tumor. 
Following tissue processing, embedding, and routine 
hematoxylin and eosin staining, representative 
tumor tissue section slides were prepared and 

used to make histopathological diagnoses. The 
Nottingham composite histopathologic grading 
scheme was used to access the histopathological 
grades (Elston-Ellis modification of Scarf-Bloom-
Richardson-Elson grading system).8 The WHO 
classification system from 2012 was used to assess the 
various histopathological types.9 The TNM system, 
endorsed by  Union for International Cancer Contro 
and the American Joint Committee on Cancer 
and End Results Reporting, was used to assess  
tumor staging.10

The immunohistochemistry procedure with 
avidin-biotin complex, also known as the Avidin 
biotin Immunoperoxidase technique, was employed 
on the formalin-fixed paraffin-embedded tissue 
blocks used for this study. Therefore, the slides on 
ER and PR were assessed using nuclear reactivity 
and the slides on HER-2 using membrane reactivity. 
Cells with complete membrane staining that appear 
brownish for HER-2 were regarded as positive. 
Cells with distinct brown colors in the nuclei for 
ER and PR were also considered positive. However, 
immunostained negative tumor cells were shown as 
bluish. Non-specific binding/brown artifacts on cells 
and connective tissue were ignored.

The staining intensity of immunohistochemical 
reactions was graded and scored as per the Allred 
scoring guidelines. The percentage of tumor nuclei 
stained and the intensity of staining were the two 
components that make up the Allred grading system 
(for ER and PR), where a score ≥ 1 indicates that 
both proportion and intensity are positive. HER-2/
neu was assessed using the Dako Herceptest scoring 
guideline, yielding results of 0, +1, +2, and +3. 
Sections with scores of +3 were viewed as positive, 
whereas those with scores of 0 and +1 were viewed 
as negative, and scores of +2 as equivocal (requiring 
in-situ hybridization studies for confirmation).

The SPSS Statistics (IBM Corp. Released 2011. 
IBM SPSS Statistics for Windows, Version 20.0. 
Armonk, NY: IBM Corp.) was used to analyze 
the data. The data was displayed in tables, charts,  
and photomicrographs. For quantitative variables, 
data was described with the mean SD, and for 
qualitative variables, statistical significance was 
defined as p < 0.05.

This study followed the ethical principles of 
the Helsinki Declaration on human subjects in 
biomedical research. Information about the patients’ 
identities and personal health was kept private. 
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The ethical approval for the study was obtained 
from the University of Ilorin Teaching Hospital 
Ethical Committee with registration number 
NHREC/02/05/2010 dated 28 December 2016.

R E S U LTS
This study examined specimens from N = 113 breast 
carcinoma patients, which included 36 surgery 
biopsies (31.9%) and 77 mastectomies (68.9%).

The average patient age was 52.1±12.1 (range 
= 30–80) years. There were more patients in their 
forties and fifties than in the other age groups  
[Table 1]. Invasive ductal carcinoma not otherwise 
specified (NOS) accounted for 107 of 113 (94.7%) 
patients. Grade I breast cancers were detected in 20 
(17.7%) cases in the Nottingham grading scheme, 
while grade III and grade II cancers numbered 47 
(41.6%) and 46 (40.7%), respectively [Table 2].

Lymph nodes in the 83 mastectomy specimens 
were investigated and divided into three groups, (a) 
N0 (where the cancer has not spread to the lymph 
nodes), (b) N1 (metastatic carcinoma has affected 
1–3 lymph nodes), and (c) N3 (significant metastatic 
carcinoma in lymph nodes). N0 was found in 35 of 
83 (42.2%) lymph node samples, N1 in 47 (56.6%), 
and N3 in one (1.2%) [Table 3]. The tumor diameters 
ranged from 3.2–16.0 (6.8±3.2 cm). Most patients 
(75.9%) had tumors > 5.0 cm [Table 3].

All cases were subjected to immunohistochemical 
evaluation using monoclonal ER, PR, and HER-2 
antibodies. Most tumor cells (72 of 113; 63.7%) were 
ER-negative, and the remaining 41 (36.3%) were ER-
positive. In contrast, 81 (71.7 %) were PR-negative 
and the remaining 32 (28.3%) were PR-positive. 
HER-2 positivity was found in (47 of 113 (41.6 %) 
tumor cells [Table 4 and Figure 1]. Additionally, 
triple-negative (ER-/PR-/HER-2-) accounted for 

48 (42.5%), luminal A (ER+/PR+/HER-2-) for 
19 (16.8%), luminal B (ER+/PR+/HER-2+) for 
23 (20.4%), and HER-2 enriched (ER-/PR-/HER-
2+) for 23 (20.4%) cases [Figures 1 and 2]. Notably, 
52 (46.0%) patients were in stage T3, 29 (25.7%) 
were in stage T4, and one (0.9%) patient was in 
stage T1 [Table 5]. We found that the predominant 
locoregional symptom of breast carcinoma was 

Table 1: Age at presentation (in years) of patients 
with breast cancer (N = 113).

Age groups Frequency, n Percentage, %

< 40 20 17.7
40 – 49 37 32.7
50 – 59 34 30.1
60 – 69 10 8.8
≥ 70 12 10.6
Mean ± SD 52.1 ± 12.1
Range 30 – 80

Table 2: Histopathological type and grade of breast 
carcinoma (N = 113).

Histopathological type Frequency, n Percentage, % 

Invasive ductal carcinoma 107 94.7
Metaplastic carcinoma 1 0.9
Mucinous carcinoma 3 2.7
Papillary carcinoma 1 0.9
Plasmacytoma 1 0.9
Histopathological grade

1 20 17.7
2 46 40.7
3 47 41.6

Table 3: Specimen type, tumor size, and lymph 
node of women with breast cancer.

Variables Frequency, n Percentage, %

Type of specimen
Biopsy 36 31.9
Mastectomy 77 68.1

Tumor size (cm) 83
< 2 0 0.0
2–5 20 24.1
> 5 63 75.9

Mean ± SD 6.8 ± 3.2

Range 0 – 16

Lymph node
N0 35 42.2
N1 47 56.6
N3 1 1.2

Table 4: Immunopositivity of estrogen receptor, 
progesterone receptor, and HER-2 biomarkers.

Variables Positive  
n (%)

Negative 
n (%)

Total 
n (%)

ER 41 (36.3) 72 (63.7) 113 (100)
PR 32 (28.3) 81 (71.7) 113 (100)
HER-2 47 (41.6) 66 (58.4) 113 (100)

HER-2: epidermal growth factor receptor-2; ER: estrogen receptor;  
PR: progesterone receptor.
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lumps as found in 105 (92.9%) patients, followed by 
deformity of the breast (78; 69.0%) and ulceration 
(21; 18.6%) [Table 6].

D I S C U S S I O N
This study sought to determine the age of breast 
carcinoma patients, their histopathological types and 
grades, staging, and immunohistochemistry subtypes. 
It also aimed to analyze the clinicopathological and 
immunohistochemical characteristics of breast 
carcinoma in Ilorin, Nigeria.

The age range of our patients was 30–80 years and 
the most represented age group (32.7%) was 40–49 
years. The mean age at presentation was 52.1±12.1 
years. These are comparable to the previous findings 
at the same center.11,12 Our results are also consistent 

with those from other parts of Nigeria.13,14 The 
peak age at the fifth decade has also been endorsed 
by research in Nigerian cancer registries at Ibadan, 
Lagos, and Calabar.12,13,15,16 Research from Ghana, 
Egypt, Sudan, Saudi Arabia, Malaysia, and Eastern 
Europe also endorse a similar the fifth-decade 
peak.17–22

At 94.7%, invasive ductal carcinoma was the 
most prevalent histological type of breast cancer 
NOS among our patients, similar to the 82.6% 
prevalence reported by an earlier study at the same 
center.11 Comparable findings have also emerged 
from Ibadan, Calabar, Lagos, and Sokoto.16,23,24 The 
notable exception was a study from Uyo (Nigeria) 
which reported much lower prevalence (53.0%) of 
invasive ductal carcinoma NOS than most other 
studies including ours.25 Studies in other African 
countries have also yielded similar prevalence as 
ours: Sudan (90.0%), Cameroon (90.0%), Ghana 
(75.8%), Tanzania (78.0%), and Tunisia (87.0%).26–30 

Comparable prevalence of invasive ductal carcinoma 
have been reported from Iraq (93.5%) and India 
(88.0%) as well.31,32

Mucinous carcinoma represented 2.7% of the 
cases in this study, compared to the lower prevalence 
reported from Oshogbo and Lagos (1.2–2.5%).25,33 
Results from other parts of Nigeria have been 
diverse.9,20,30 Kano in northwestern Nigeria reported 
a significantly higher (6.9%) prevalence of mucinous 

Table 5: Staging of breast carcinoma (N = 103).

Staging Frequency, n Percentage, % 

T1 1 0.9
T2 21 18.6
T3 52 46.0
T4 29 25.7

T: tumer size.

Table 6: Presenting symptoms of breast cancer 
patients* (N= 113).

Variable Yes
n (%)

No
n (%)

Lump 105 (92.9) 8 (7.1)
Deformity of the breast 78 (69.0) 35 (31.0)
Ulceration 21 (18.6) 92 (81.4)
Lump and deformity 57 (50.4) 56 (49.6)
Lump, deformity, and 
ulceration

21 (18.6) 92 (81.4)

*Multiple symptoms may have presented in the same patient.
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Figure 1: Immunohistochemical expression of ER, 
PR, and HER-2 biomarkers.
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Figure 2: Immunohistochemical subtypes of breast 
carcinoma.
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carcinoma than most other Nigerian studies including 
ours.34 Data from other African nations revealed 
varied prevalence of mucinous carcinoma ranging  
from 2% to 9.8%.17,31,35

The prevalence of metaplastic carcinoma in 
our study was 0.9%, and similar findings elsewhere 
ranged from 0.19% to 2.4%.12,33,36

In our study, Nottingham grade I breast 
carcinoma accounted for 17.7% of cases compared 
to 12.7% in Lagos, 9.4% in Ibadan, and 5.9% in 
Jos.23,37,38 Dramatically, high prevalence of 27.3% of 
grade I breast carcinoma was reported from Kano 
in northwest Nigeria.39 The rates of grade I breast 
carcinoma in other African nations have been 
reported in Sudan, Tunisia, Ghana, and Tanzania at 
1.0%, 9.0%, 14.8%, and 25.0%, respectively.20,26,29,30 
Outside Africa, a prevalence of 4.2% has been 
reported in Pakistan, 17.4% in Iraq, and 29.0% in 
the USA.31,40,41 Geoclimatic, ethnic, and lifestyle 
differences might be hypothesized to be responsible 
for much of the observed variations in the prevalence 
of different types of breast cancer. 

In this study, Nottingham grade II breast cancer 
represented 40.7% of all cases, vis-à-vis Ibadan 
(44.3%), Lagos (48.0%), Kano (33.4%), Jos (23.5%), 
and Calabar (23.5%).17,27,34,37,38 The prevalence 
of grade II breast carcinoma in other countries 
was widely variable: Ghana (31.5%–39.7%),17,28 
Iran (36.2%), the USA (41.4%), and Pakistan 
(75.0%).28,37,38 The discrepancy in histopathologic 
grades noted in the various study populations may 
be due to the Nottingham histopathologic grade 
system’s interobserver variability, and variations in 
the disease’s demographic distribution.

Nottingham grade III breast carcinoma had a 
prevalence of 41.6% among the participants in this 
study. Prevalence rates reported from different parts of 
Nigeria include 29.7% of cases in Ilorin12 and 15.6% in 
Ibadan,37 7.1% in Kano, 66.7% in Calabar, and 70.6 % 
in Jos.16,34,38 Nottingham grade III prevalence in other 
African nations were 30.3% in Cameroon, 35.1% in 
Tunisia, 53.7% in Ghana, and 68.0% in Sudan.17,26,27,30 
Across the world, the prevalence was 20.3% in Pakistan, 
30.3% in the USA, and 46.4% in Iran.31,40,41 Different 
types of biopsies (tru-cut, incisional, and excisional) 
used for assessment and interobserver variability in the 
assessment of breast carcinoma using the Nottingham 
histopathologic grade system may partly have led to 
the discrepancies of findings in the surveys in Nigeria, 
other African nations, and developed countries. Due 

to the minimal amount of breast tissue compared to 
incisional or excisional breast biopsies, tru-cut biopsies 
tend to downgrade breast carcinoma. The accuracy of 
diagnoses might also be affected by geopolitical and 
socioeconomic factors. 

The size of the tumor, clinical stage, and lymph 
node metastases are significant independent 
prognostic variables for invasive breast carcinoma. A 
sizable proportion of women with breast carcinoma 
in this study presented with lymph node involvement, 
matching stages 3 and 4, and had tumor sizes > 5 cm. 
Our results are comparable to those from regional 
and international studies.34,38,42–44

When filling out the pathology request form, 
many patients did not have the proper documentation 
of their clinical staging, which could affect the 
accuracy of the database and subsequent follow-
up and management. To properly prognosticate 
patients, the pathologist should take careful note of 
the tumor’s size and thoroughly dissect the axillary 
tail fat. Due to false positives and false negatives—
such as reactive follicular hyperplasia and sinus 
histiocytosis of the nodes—the clinical assessment 
of lymph node status is inaccurate (e.g., lymph nodes 
with small metastatic deposits). Consequently, 
a biopsy is required for a precise evaluation and 
diagnosis. The 10-year disease-free survival rate is 
close to 70% to 80% with no nodal involvement; the 
rate drops to 35% to 40% with one to three positive 
nodes, and 10% to 15% with more than ten nodes 
positive.45 In addition, prior studies only examined 
the lymph nodes for the presence of malignancy 
without stratifying and specifying the number of 
positive lymph nodes for staging.45 The majority of 
patients in this study had advanced tumors that were 
> 5 cm, consistent with past studies in Nigeria and 
other Sub-Saharan African nations.33,36,40,43 Lack of 
coordinated breast cancer screening, political apathy, 
low awareness, absence of established screening 
programs using ultrasound and mammography, 
poverty, sociocultural practices, and religion may all 
contribute to this. Indeed, in low-resource African 
countries such as Nigeria, the immunohistochemistry 
investigation of breast carcinomas faces severe 
barriers. These include patients’ financial constraints 
to afford the cost of investigations, shortage of 
qualified technical staff, disruptions in the supply of 
essentials such as monoclonal antibodies, detection 
kits, and charged slides, as well as infrastructure 
limitations including subpar tissue storage facilities. 
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It is essential that these barriers are overcome so 
that the major problem of breast cancer in African 
women is studied and mitigated. 

Breast carcinoma tumor cells in this research 
had immunohistochemistry reactivity for ER, PR, 
and HER-2 at rates of 36.3%, 28.3%, and 41.6%, 
respectively. A retrospective study conducted in 
Nigeria and Senegal that included 507 patients 
diagnosed with breast carcinoma among African 
Americans of Nigerian and Senegalese origin 
between 1996 and 2007 showed ER, PR, and HER-
2 at rates of 24.0%, 20.0%, and 17.0% respectively; 
however, this contrasts with a study conducted in 
the University of Ibadan and University of Calabar,  
a few years ago, that showed 27.0%, 16.0%, and 
30.0% for ER, PR, and HER-2, respectively.4,44 While 
Agbo et al,46 in Sokoto discovered that ER, PR, and 
HER-2 were 47.8%, 41.3%, and 43.5%, respectively 
for immunostained breast carcinoma tumor cells, the 
corresponding values from Uyo were 18.0%, 14.8%, 
and 32.8%, respectively.45 In Ibadan, the ER, PR, and 
HER-2 expression was 65.1%, 54.7%, and 79.7%, 
respectively. A USA study among Caucasians found 
that ER, PR, and HER-2 expression was 45.0%, 
37.0%, and 32.0%, respectively.37,40,47 Such wide 
variations in the immunoreactivity values in studies 
above might be due to limitations in some studies. 
These may include the use of archival paraffin-fixed 
embedded tissue blocks with antigen degradation 
due to poor storage or suboptimal adherence to 
prescribed guidelines for handling and storing breast 
specimens in some studies.48

The immunohistochemical subtypes of breast 
carcinoma recorded in this study were 16.8%, 
20.4%, 20.4%, and 42.5% for luminal A, luminal B, 
HER-2 enriched, and triple-negative, respectively. 
These results differed from a previous study in 
our center which were 20.0%, 11.0%, 30.0%, and 
25.0%, respectively.44 The results were equivalent to 
those of a study carried out in Sokoto, Senegal, and 
Nigeria’s six geopolitical zones.4,46 However a study 
among Nigerians who were African Americans and 
Senegalese at six geopolitical zones where University 
College Hospital in Ibadan was used as coordinating 
center revealed that the hormonal expression in 
patients from African-American patients was 
equivalent to that of Caucasians and people from other 
parts of the world.37,40,49–54 The differences observed 
among racial groups and geographical areas could be 
explained by tumor biology, various antibody clones, 

antigen retrieval standard operating procedure, 
and bias in the use of the Allred and Herceptest  
scoring system.

The chief limitation of this study is its retrospective 
nature; the principal investigator lacked control 
over the historical patient data, and preanalytical/
analytical tissue handling variables including those 
related to standardized cold ischaemic time in the 
operating room, fixative composition, and fixation 
time. Additionally, due to a lack of resources, the 
breast carcinoma cases with HER-2 membrane 
staining scores of 2+ could not be subjected to in-
situ hybridization tests such as fluorescent in-situ 
hybridization for further characterization.

The next step will be to carry out a prospective 
study where the lead researcher will oversee these 
variables. Along with performing molecular biological 
studies like fluorescent in-situ hybridization, 
polymerase chain reaction, and next-generation 
sequencing to identify a novel therapeutic target 
for the prevalent triple-negative subtype of breast 
carcinoma. Furthermore, a large-scale multicenter 
study is essential for a better understanding of the 
nature and prevalence of various types of breast 
carcinoma in Nigeria.

C O N C LU S I O N
This study found that breast carcinoma was most 
prevalent among Nigerian woman in their fifties 
and that 42.5% of the invasive breast carcinomas had 
triple-negative immunohistochemical phenotypes 
similar to the findings among African Americans. 
Breast cancer is now categorized as a disease of 
public health importance. Early diagnosis through 
coordinated breast screening and government support 
will help mitigate the death toll of breast cancer 
patients in Nigeria and other African countries. 
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