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Breast carcinoma is a disease of utmost concern to the individual, family, and society 
at large. The current trend in the management of breast carcinoma also involves hor-
monal therapy. Consequently, the hormone expression of the tumor in the individual 
involved must be known if he or she is to benefit from such therapy. This is a prospec-
tive study of estrogen and progesterone receptors as well as Her-2/neu overexpression 
in all breast carcinomas seen at the Lagos State University Teaching Hospital, Ikeja, 
Nigeria, between April, 1, 2016, and September, 30, 2018. The total number of cases 
analyzed during the period under study was 107, comprising 105 women and 2 men 
with an age range of 26 to 88 years and a mean age of 52 ± 13 years. The tumors fell 
into histologic grade II (71.0%) and grade III (29.0%). They expressed ER, PR, and Her-2/
neu positivity in 42.1%, 33.6%, and 30.8% of the cases, respectively. Triple-negative 
breast cancer was 35.5%. Male breast cancers presented as invasive ductal carcinoma 
and exhibit similar staining pattern as the female breast cancer. In conclusion, this 
study shows that breast carcinomas occurred predominantly in females of younger 
age and present with tumors, most of which were of high grade and exhibit triple 
negativity. This observation is relevant to any therapeutic decisions and management 
of these patients. Improvement in breast carcinoma screening programs so that the 
disease can be detected early is also advocated.
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Introduction
Breast cancer is the most common malignancy worldwide.1-4  
It is also a significant cause of mortality with an annual 
prevalence of 1,000,000 cases worldwide.1-5 Mortality from 
breast cancer is high in sub-Saharan Africa because of the late 
presentation, and the tumors tend to be very aggressive.2,4,6 
Breast cancer is heterogeneous and characterized by genetic 
abnormalities in which TP53 and GATA3 mutations are com-
monly found in breast cancers in the Nigerian population.7

There was a rise in the incidence of breast cancers in 
Nigeria, from 13.8 to 15.3 per 100,000 in 1992 to 33.6 per 
100,000 in year 2000, as shown by studies done in Ibadan.6  
The incidence of breast cancers increases with age until 
menopause, following which a decrease is observed.1 The 
average Nigerian woman with breast cancer presents at a 
mean age of 47 years, which is earlier than the average of 
60 years observed in her Western counterparts.2 In other 
words, most cases of breast cancer in African women are 
mainly premenopausal while they are postmenopausal in 
the Western countries.8

The incidence of breast cancer in men is 1% of breast can-
cers in Western countries but ~15% in sub-Saharan Africa.9,10

Invasive ductal carcinoma has been variously reported 
as the commonest form of breast cancer.11-14 Estrogen and 
progesterone, among other hormones, are important in the 
development, growth, and function of the female breast.  
The breast also expresses some growth factors which include 
human epidermal receptors (Her-2/neu). Breast tumors may 
or may not express estrogen, progesterone, and Her-2/neu 
receptors. Estrogen receptors (ERs) are ligand-activated 
transcription factors which are classified as nuclear hor-
mone receptor superfamily. Progesterone receptors (PRs) 
have two important and predominant isoforms, these are 
PR-A and PR-B.15 The human epidermal receptor protein–2 
(Her-2/neu; C-erb B-2) oncogene protein is a transmembrane 
glycoprotein in the epidermal growth factor receptor family 
and is expressed at low levels in breast duct epithelium.16  
There is amplification of the Her-2/neu gene and associated 
protein overexpression in ~10 to 20% of primary breast can-
cers.16 Expression of these receptors has a positive correlation 
with prognosis and response to hormonal therapy.

Immunohistochemistry (IHC) is important in the detec-
tion of these receptors in breast cancers.

Automated IHC reduces down time on running a protocol, 
gives better reproducible results, and reduces the wastages 
of antibodies when compared with manual IHC.17 The pres-
ent study was undertaken to ascertain the true expression of 
ER, PR, and Her-2/neu by breast cancers in a “one-stop breast 
cancer clinic,” where preanalytical factors are well controlled 
to ensure best results. The outcome of this study will further 
impact the way patients with breast cancers are managed.

Methods
Study Area
This is a prospective study that was performed in the 
department of Pathology and Forensic Medicine, Lagos State 

University Teaching Hospital (LASUTH), Ikeja, Lagos State, 
Nigeria, between April, 1, 2016, and September, 30, 2018. 
Lagos State is the commercial nerve center and the most pop-
ulous state in Nigeria with approximately 20 million inhabi-
tants. The state attracts people from all parts of the country, 
as well as foreign nationals, thus adding to the large popu-
lation and diversity. LASUTH has 740 beds, and it is a large 
referral center for all general and private hospitals within 
and outside the state. The department of Pathology and 
Forensic Medicine receives histopathological samples from 
the “one-stop breast cancer clinic” within the department, 
which adopts a multidisciplinary approach to the manage-
ment of breast cancers. The multidisciplinary team is com-
posed of surgeons, pathologists, radiotherapists, oncologists, 
and oncology nursing assistants. The preanalytical factors are 
well controlled to ensure the best outcome.

The authors set out to find out the proportion of expression 
of ER, PR, and Her-2/neu overexpression in breast carcino-
mas in LASUTH. Other objectives include the determination 
of any correlation between the age of patients, the histologic 
grade of the breast carcinoma, and ER and PR expression.

Patients
All patients who were newly diagnosed with breast cancer 
and had core needle biopsies done in our “one-stop breast 
cancer clinic” were included in the study. Cases from periph-
eral medical centers and private and general hospitals within 
and outside the state were excluded from the study. Breast 
samples from patients on chemotherapy and/or radiotherapy 
were also exempted from the study.

Patients were recruited through the clinic; they comprised 
those who had palpable breast lesions.

IHC and Scoring
Two passes or more of core needle biopsy of the breast were 
taken and the samples were immediately fixed in 10% neu-
tral buffered formalin. The grossing of these tissues and sub-
sequent processing were done within 24 hours and not less 
than 8 hours. The formalin-fixed paraffin-embedded blocks 
were sectioned at 4 µ and placed on a commercially prepared 
charged slide. Control blocks of positive breast cancer cases 
were also cut and placed on the same slide. The slides were 
loaded onto the Ventana Benchmark GX machine (SN 815224; 
REF 750–850; Ventana Medical Systems incorporation, 
Tucson, Arizona, USA) used for auto immunostaining in our 
facility. The immunostaining protocol used for the runs is as 
follows, and the machine has been programmed accordingly:

1.	 The sections were deparaffinized.
2.	 Antigen retrieval was done using the slide heater in 

Ventana Benchmark.
3.	 The incubation time was for 60 minutes at 100°C.
4.	 The primary antibody used for ER was anti-ER (SP1 supplied 

by Roche) at an incubation time of 16 minutes at 42°C. 
Counterstaining with haematoxylin was at 4 minutes and 
post counterstaining with bluing agent at 4 minutes.

5.	 The primary antibody used for PR was anti-PR (1E2 supplied 
by Roche) at an incubation time of 26 minutes at 42°C. 
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Counterstaining was with haematoxylin for 12 minutes 
and post counterstaining with bluing agent at 26 minutes.

6.	 The primary antibody used was Her-2/neu, 4B5 (supplied 
by Roche) at an incubation time of 32 minutes at 42°C. 
Counterstaining was with haematoxylin for 4 minutes and 
post counterstaining with bluing agent for 4 minutes.

7.	 Full automated staining was done within the Benchmark.
8.	 Consumables were supplied by Roche and bulk fluid 

usage include the following: cell conditioner 1, lot num-
ber (131795–01; 231342–01), easy prep (132 322–01; 
245 650–01), liquid cover slipping (128 746–01, 128–
746–01, 245 657–01), and reaction buffer (138 025–01, 
193 461–01).

9.	 The slides were retrieved from the machine and washed 
gently in soapy water after a run of 2 hours and 30 minutes. 
The slides were then dried and cover-slipped with DPX 
mountant.

The slides were subsequently reviewed by pathologists 
who are experienced in IHC techniques.

The scoring was according to the 2013/2018 updated 
American Society of Clinical Oncology/College of American 
Pathologists recommendation for ER, PR, and Her-2/neu 
scoring.18,19 The staining pattern for ER is positive if there is 
intense nuclear staining ≥1% of tumor cells. The staining pat-
tern for PR is positive if there is intense nuclear staining ≥1% 
of tumor cells. The staining pattern score for Her-2 staining 
assessment are as follows:

	• No membrane staining is observed = 0 negative.
	• Faint, incomplete membrane staining barely perceptible 

within >10% of tumor cells = 1+ negative.
	• Circumferential membrane staining that is incomplete 

and/or weak/moderate and within >10% of tumor cells 
or complete and circumferential membrane stain-
ing that is intense and within &#x2264;10% of tumor  
cells = 2+ equivocal.

	• Circumferential membrane staining that is complete, 
intense, and within >10% of tumor cells = 3+ positive.

Statistical Analysis
Data were collected in an Excel database from Windows 10 
(Microsoft Corporation, Redmond, Washington, United States). 
Statistical significance was set at p < 0.05. Data were analyzed 
using chi-square test. Statistical analysis was performed using 
the Statistical Package for Social Science (SPSS, IBM SPSS 
Statistics for Windows, version 25.0, IBM Corp., Armonk, NY) 
version 25 for windows and Microsoft Excel 2013.

Results
There were 107 specimens from 3 (2.8%) males and 104 
(97.2%) females with age range of 26 to 88 years. The mean 
age was 52 ± 13 years. As depicted in ►Fig. 1, majority of the 
patients (56.0%) were within the age group of 40 to 59 years, 
28.0% were aged60 years or older, while 1.9% were younger 
than 30 years. There were 61 (57.0%) left and 46 (43.0%) 
right-sided breast cancer cases, out of which 31 (29.0%) were 
histologic grade II and 76 (71.0%) were grade III.

ER, PR, and Her-2/neu positivity are shown in ►Table 1. 
More than half of the IHC markers were negative and 35.5% 
were triple negative (►Fig.  2); 57.9% was ER negative 
and 42.1% was ER positive.

Likewise, PR and Her-2/neu negatives were 66.4% 
and 65.4% while positives were 42.1% and 33.6% respectively. 
Her-2/neu equivocal was 3.8%. Her-2/neu distribution, neg-
ative (0 and 1), equivocal, and Her-2/neu 3+, is shown in 
►Fig.  3. The staining pattern of the hormone receptors is 
shown in ►Fig. 4.

There are 31 (40.8%) grade III ER-positive and 45 
(59.2%) ER-negative cases while grade II showed 14 (45.2%) 
ER-positive and 17 (54.8%) ER-negative cases, as shown in 
►Table 2.

►Table  3  shows 35.5% grade III PR-positive and 64.5% 
PR-negative cases while grade II had 29.0% PR-positive 
and 71.0% PR-negative cases. Among grade III breast can-
cer cases seen in this study, 67.1% were Her-2/neu nega-
tive and 28.9% positive, while 3.9% were equivocal. Grade 

Fig. 1  Age category of patients.

Fig. 2  IHC-negative only. IHC, immunohistochemistry.

Table 1    Immunohistochemistry markers (n = 107)

Marker Positive Negative Equivocal p-Value

ER 45 (42.1%) 62 (57.9%) – 0.218

PR 36 (33.6%) 71 (66.4%) –

Her-2/neu 33 (30.8%) 70 (65.4%) 4 (3.8%)
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II had 61.3% Her-2/neu–negative, 35.5% positive, and 3.2% 
equivocal cases. However, there was no statistically signifi-
cant difference between Her-2/neu status of histologic grades 
II and III cancer (Table 4). The three male breast cancers were 
all ER positive, PR positive, and Her-2/neu negative. Two were 
of histologic grade III and one was grade II.

Discussion
The study shows that the mean age at diagnosis is 52 
± 13 years. This agrees with studies done among black 
Africans.2 However, it contrasts with the age of 60 years 
at diagnosis reported for Caucasians.2 Population demo-
graphics and genetic variation may account for the differ-
ences.20 Furthermore, breast carcinomas are common in 
premenopausal Africans compared with Caucasians with a 
majority of breast carcinomas occurring in postmenopausal 
women.8 The average age at menopause in Africans varies 
between 46 and 49 years as against an average of 50 years 
worldwide.21-23 Higher incidence of premenopausal breast 
cancer in Africans is related to population demographics. 
The life expectancy in Africans is very much lower than 
Caucasians.20 Environmental factors may be related.20

All our patients presented with tumor in grade II (71.0%) 
and grade III (29.0%). This agrees with the results found 
in other black African countries.24 Late presentations and 
aggressive tumor biology are reasons for the occurrence of 
breast tumors of higher grade in African women.24

The tumors in this study are predominantly triple hormone 
receptor negative. Similar observations were made by several 
studies done among Africans.25-28 Estrogen receptor reactivity 
was 42.1% which was comparatively higher than two other 

studies done in Nigeria, which both reported 25%.17,26 The 
present authors believe that variations in protocols, preana-
lytical variables, and the use of an automated equipment in 
our facility most probably account for the low values reported 
from other parts of the country. The one-stop diagnostic 
breast clinic at the authors’ facility not only minimizes pre-
analytic variables, but also benefits the patient. It does offer a 
quick diagnosis and initiation of treatment. Consequently, the 
patient is not lost in the course of delays in getting the sam-
ples taken, diagnosis made, and treatment initiated.

This study has shown that some antiestrogens and anti-
hormonal drugs targeting breast carcinomas may be less 
effective in many Africans.

Nonreactivity was found to have increased with high-grade 
tumors but there is no correlation of ER/PR hormonal status 
with grading. This observation contrasts that of Suvarchala 
and Nageswararao.29

Coexpression of hormones is said to be important in the 
pattern of metastases of breast tumors and responsiveness 
to treatment. Negativity for ER and PR (ER−PR−) was found 
to dominate all age groups and it increases with the grade 
of the tumors. Furthermore, ER+PR+, ER+PR−, and ER−PR+ 
have inverse relationship with the grade of tumor. This 
is in keeping with observations made by Suvarchala and 
Nageswararao, as well as Fatima, Faridi, and Gill in India and 
Pakistan, respectively.29,30

Her-2/neu positivity does not correlate with higher-grade 
tumors in this study. This observation contrasts that of 
Azizun-Nisa et al.31

It is noteworthy that male breast cancers seen in this study 
display invasive ductal carcinoma and behave like the female 
breast cancer. Similar observations were made by authors in 
Turkey and the United States.32,33

Conclusion
This study highlights the fact that breast carcinomas in 
Africans seem to occur in younger age and they present with 

Table 2    Estrogen receptor versus histological grade (p = 0.678)

Marker Histological grade (%)

II III Total

Positive 14 (45.2%) 31 (40.8%) 45 (42.1%)

Negative 17 (54.8%) 45 (59.2%) 62 (57.9%)

Total 31 (100.0%) 76 (100.0%) 107 (100.0%)

Fig. 3  Her-2/neu positivity.

Table 3    Progesterone receptor versus histological grade  
(p = 0.519)

Marker Histological grade (%)

II III Total

Positive 9 (29.0%) 27 (35.5%) 36 (33.6%)

Negative 22 (71.0%) 49 (64.5%) 71 (66.4%)

Total 31 (100.0%) 76 (100.0%) 107 (100.0%)

Table 4   Her-2/neu versus histological grade (p = 0.790)

Marker Histological grade (%)

II III Total

Positive 11 (35.5%) 22 (28.9%) 33 (30.8%)

Negative 19 (61.3%) 51 (67.1%) 70 (65.4%)

Equivocal 1 (3.2%) 3 (3.9%) 4 (3.8%)

Total 31 (100.0%) 76 (100.0%) 107 (100.0%)
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high histologic grade and more often triple-negative hor-
monal status. Therefore, there is a tendency toward poor 
response to hormonal therapy and poor prognosis.

Immunohistochemical evaluation of ER, PR, and Her-2/
neu is mandatory in all breast cancer patients so that the 
patient’s treatment can be individualized. Our patients have 
started benefitting from this study. There is an increased 
awareness among clinicians and patients, and the man-
agement of the latter has been positively impacted upon.  
We hope that our patients will present earlier in the future 

for diagnosis and treatment, and with a lower tumor grade.  
The one-stop breast cancer clinic is expected to continue to 
save time between diagnosis and treatment. Furthermore, 
breast cancer screening program should be strengthened such 
that nonpalpable breast cancers can be detected very early.

Note
The datasets used and/or analyzed during the current 
study are available from the corresponding author on rea-
sonable request. This study was approved by Lagos State 

Fig. 4  (a1) Estrogen receptor (ER)–positive of invasive ductal carcinoma grade III 100×. (a2) ER-negative of invasive ductal carcinoma grade 
III 100×. (b1) Progesterone receptor (PR)–positive of infiltrating lobular carcinoma 100×. (b2) PR-negative of invasive ductal carcinoma, 
grade II 100×. (c1) Her-2/neu–positive 3+ of invasive ductal carcinoma, grade III 100×. (c2) Her-2/neu–negative of invasive ductal carci-
noma grade III 100×.
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