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Abstract
Background: Breast cancer is the commonest cancer in the female. Immunohistochemistry of
breast cancer hormone receptor (ER and PR) and Her2 are very useful tools for assessing the
tumor cells behavior and making choice of chemotherapy.
Aims and Objective: The study aimed to describe the immunohistochemical profiles of breast
carcinoma at University of Calabar Teaching Hospital (UCTH), Calabar.
Method: This is a descriptive study of immunohistochemistry of breast carcinoma in UCTH
using archival paraffin-embedded blocks of breast cancer tissue. The records of cases diagnosed
as breast cancer in a five year period (2010-2014) in the department of Histopathology of UCTH
are stained immunohistochemically for Oestrogen receptor(ER), Progesterone receptor(PR) and
Human epidermal growth factor receptor 2(Her2). The demographic variables and receptor status
were collated and analyzed. The status is related to the histopathologic characteristics of tumor
size, histologic grade, and histologic subtypes. The findings were presented in tables and charts
and statistical significance of variables tested.
Result: One hundred and forty-seven (147) cases of breast cancer samples were analyzed. The
mean age at diagnosis was 46.31+/-12.75 years old. The age ranged from 21-80 years old, the
modal and median ages were 40 and 45 years respectively. Sixty-four percent (64%) were
estrogen receptor positive. Progesterone receptor positive was 40.14% and Her2 positive was
21.09%.
Conclusion: The majority of the breast cancer is estrogen receptor positive but progesterone
receptor and Her2 receptor negative.
Keywords: Immunohistochemistry, estrogen receptor(ER), progesterone receptor (PR),
human epidermal receptor 2(HER2)
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Introduction
Worldwide, breast cancer is the most
common cancer for females and second
most common cancer overall with more than
1,676,000 new cases diagnosed in 2012
(25% of female cases and 12% of the
total).1 Breast cancer is a heterogeneous
disease that shows a marked clinical and
morphological diversity as well as
variability in prognosis and response to
therapy.
Globally, breast cancer biomarkers are
increasingly becoming an important
predictive and prognostic indicator that
determines the mode of therapy and
consequently prognosis and survival of
breast
cancer
patient.
The
immunohistochemical profiles of breast
cancer ensure that the receptor status of the
tumor cells are elucidated and this gives a
prediction of the biological behavior of
cancer cell which aids are taking
management decisions in breast cancer
treatment. These hormone receptors
(estrogen and progesterone), and other
breast cancer tumor marker like HER2
which
are
determined
by
immunohistochemistry is also used as
surrogates in deciding the molecular
subtypes of breast carcinoma, which,
however, is better determined by use the of
Genome-wide
microarray-based
gene
expression profiling studies. The prognostic
and predictive indicator of clinical outcome
of breast cancer is achieved by a clear
understanding of the immunological profiles
of the tumour cells. Women with ER+/PR+
tumour has a better survival statistics
compared to tumours with ER+/PR-, ER/PR+ or ER-/PR- which have higher risks of
mortality and this is independent of other

demographic
and
clinical
tumor
characteristics.2
The prevalence of hormone-receptor
positive breast cancer varies from region to
region as shown by these various researches:
a combined study in Nigeria and Senegal
using 6 regions showed ER+ tumours was
24%, PR+ 20% and HER2 17%,3 in
Kumasi, Ghana ER+ (47.06%), PR+
(13.24%), HER2+ve (20.37%);4 in Eritrea
in the horn of Africa, 40% was ER-,5 a
comparative study of Norway and Ghana
showed 85% and 76% ER+ breast cancer
respectively;6 ER+ 33%, PR+ 18.3% in
Tanzania;7 24% ER+, 34% ER-/PR+, 10%
ER-v/PR+, 66% ER- and PR-, 26.5%
overexpress HER2 in Kenya8 and 64% as
ER/PR+ in a study in Saudi Arabia.9
A similar variation in prevalence of
biomarkers (ER,PR,HER2) is noticed in
works done in Nigeria as buttressed by the
following studies: multiple studies in Ibadan
showed ER+ 65.1%, PR+ 54.7% and
HER2+ve of 79.9%10, ER+ 65%, PR+ 60%,
HER2 91%, 17% was triple
negative11 and 22.8 - 25.0% as ER+12;
ER+ 7%, PR+ 2.1%, HER2+ 3.8% and 87%
triple-negative in Lagos13; 25% ER+,
27.8% PR+ and 25% HER2+ in Jos14; in
Ilorin ER+ 27%, PR+ 16% and HER2+
30%15; in two cohort studies in Nigeria and
Senegal the hormone receptor frequencies
were ER+(24% and 28%), PR+(20% and
17%), Her2(17% and 16%)3 respectively. A
study in Benin show HER2 positivity of
10.8%.16 Titiloye et al in a Nigerian cohort
study reported ER+ of 38%, PR+ 21%,
HER2 over-expressing 4%, 53% was triple
negative,17 in a comparative study between
British and Nigerian women ER+ was
58.8% and 26.5%, PR+ 52.9% and 29.4%,
and HER2 44.1% and 23.5% respectively,18
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Materials and Method
Study design and material:
This was an archival cross-sectional study
that determined the immunohistochemical
profiles of breast carcinoma in UCTH,
Calabar. The archival material was paraffinembedded tissue blocks of breast carcinoma
diagnosed
in
the
department
of
histopathology, UCTH, Calabar. Basic
information like age at diagnosis, year of
diagnosis, sex and histopathological
characteristics of the breast cancer were
collated from the medical records.
Tissue ribbons made from paraffinembedded
blocks
were
mounted,
deparaffinized and rehydrated. Antigen
retrieval was done using heat in citrate
buffer. Blocking of endogenous peroxidase
activity is done after which the primary
antibody is applied and incubated at room
temperature for 1hour. The excess antibody
is rinsed off with phosphate buffered saline
and the section is then covered with the
secondary antibody, incubated for 1hour and
rinsed with a gentle stream of streptavidinhorseradish peroxidase reagent diluted with
phosphate buffer saline. This is incubated
for 30 minutes at room temperature and then
the section is immersed in freshly prepared
chromogen/substrate
reagent
solution
diaminobenzidine/hydrogen peroxide for 2-7
minutes. The sections are mounted and
interpreted using a control. The Allred
grading score is used for ER and PR while
HER2 is assessed by observing the
completeness of the membrane staining.
Sample size:
The sample size of the study was comprised
of all the histological specimen that was
diagnosed with breast carcinoma seen in
UCTH in the period 1st January 2010 to 31st
December 2014.
Data analysis:

This was done using the current version of
the US Centre for Disease Control (CDC)
statistical software Epi-info 7 with
descriptive and inferential statistics. The
mean age, age range, and sex distribution
were determined, the frequency (percentage)
distribution of the biomarker(ER, PR and
HER2) of breast carcinoma was determined
and this immunological profile was
correlated
with
histopathologic
characteristics. Frequency tables, graphs,
and charts were used to display the findings.
Criteria for selection:
Blocks
of paraffin-embedded
tissue
specimen diagnosed with breast carcinoma
during the study period of 1st January 2010
to 31st December 2014 were included in this
study.
Exclusion criteria:
All the cases that the tissue blocks could not
be gotten from the departmental store and all
the cases that the immunohistochemistry
result came out as null were excluded from
the study.
Ethical consideration:
Ethical clearance for this study was obtained
from the health research ethics committee of
the University of Calabar Teaching Hospital,
Calabar, Cross River state, Nigeria.
Conflict of interest: The author has no
conflict of interest.
Results:
General findings
For five years study period of 1st January
2010 to 31st December 2014, nine thousand
six hundred and forty-seven histology
samples were received in the Department of
Histopathology, University of Calabar
Teaching Hospital. One thousand 0ne
hundred and fifty-four of these samples were
breast tissue and two hundred and sixty-nine
representing 23.3% were diagnosed with
breast cancer. A total of one hundred and
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forty-seven (147) met the inclusion criteria
and was included in the study analysis.
Socio-demographic characteristics of subjects
Table 1: The age distribution of subjects

The mean of patient age at diagnosis is 46.31 years (SD+/-12.75) old. The age range is from 2180 years old. The modal and median ages are 40 years and 45 years respectively. The patients’
age is stratified into three major groups. These are an age less than 40 years old that has 42 cases
(28.57%); age 40 to 55 years old that has 73 cases (49.66%) and age more than 55 years old that
has 32 cases (21.77%). The number that is premenopausal(less than 55 years) is 115 cases
(78.23%). The modal age group is 40-49 years and has 47 cases (31.97%).

Key: L=20-29yrs; K=30-39yrs; J=40-49yrs, H=50-59yrs; G=60-69yrs, F=70-79yrs, D=80-89yrs
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Figure 1: Bar chart showing age distribution of breast cancer in subjects.
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Table 2: The proportion of estrogen receptor status of breast cancer in UCTH

Table 2 shows that 94 cases (63.95%) are estrogen receptor positive and 53 cases (36.05%)
estrogen receptor negative.
Figure 2: Pie chart showing the proportion of estrogen receptor status.

Table 3 shows that 59 cases (40.14%) are progesterone receptor positive and 88 cases (59.86%)
are progesterone receptor negative.
Figure 3: Pie chart showing proportion of progesterone receptor status
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Table 3: The proportion of progesterone receptor status of breast cancer in UCTH
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Table 4: The proportion of Human epidermal growth factor receptor2 status of breast cancer in
UCTH

Table 4 shows that 31 cases (21.09%) are Her2 receptor positive and 116 cases (78.91%) are
Her2 receptor negative.
Figure 4: Pie chart showing proportion of Her2 receptor status

Table 5 shows a majority of breast carcinoma are estrogen receptor-positive but progesterone
and Her2 receptor-negative. There is no association between histological type of breast cancer
and hormone receptor status.
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Table 6: Relationship between histologic subtype and receptor status.

Table 6 shows that the majority of the ductal
type are generally estrogen receptor positive
and progesterone receptor and Her2 receptor
negative. The lobular type is estrogen and
progesterone receptors-positive. The special

type is mainly estrogen receptor,
progesterone receptor, and Her2 receptor
negative. The ductal carcinoma in-situ is
majorly estrogen receptor positive.

The table 7 shows that the young age (less
than 40 years) is 42 cases (28.57%) and the
cancer are majorly receptor-negative. The
age group 40-55 years is 73 cases (49.66%)
and the cancers are majorly receptorpositive. The age group 56-89 years (more
than 55years) is 32 cases (21.77%) and the
cancers are estrogen receptor and
progesterone receptor positive but Her2
receptor negative.
There is an association between age group
less than 40 years and estrogen receptor(ER)

(p<0.001), progesterone (PR) (p<0.001) and
Her2 receptor (p<0.001) receptor. There is
also an association between age group 4055years and ER (p=0.006) and Her2
(p=0.001). There is an association between
age greater than 55 years and ER (<0.001)
and PR (=0.004). Statistical analysis showed
highly significant differences between breast
cancer hormone receptor status and age
group.
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Table 8: Relationship between tumor size and receptor status

Table 9 shows that grade 1 (well
differentiated) is 11 cases (7.86%); grade 2
(moderately differentiated) is 68 cases
(48.57%) and grade 3 (poorly differentiated)
is 61 cases (43.57%). Majority of grades 1
and 2 are estrogen and progesterone
receptors positive while grade 3 are
generally progesterone and Her2 receptor
negative.
There is an association between grade 2
tumors and ER (p=0.018) and PR
(p=0.0004). There is also an association
between grade 3 tumors and PR (p=0.009).
The analysis also showed a significant
difference between estrogen receptor and
grade 2 tumors and between progesterone
receptor and grades 2 and 3 tumors.
Discussion:
Breast cancer is the commonest cancer in a
female with an increasing incidence rate
worldwide1,19 and thus has become a
cancer of serious public health concern. The

St. Gallen 13th and 14th International Breast
Conference took into cognizance this high
incidence and thus came out with guidelines
for the diagnosis and treatment options for
early breast cancer and
lymph
node-positive
breast
cancer
respectively.20,21
These
management
guidelines took into cognizance the biology
of tumor cells as detected by DNA Microarrays that assess the intrinsic gene
expression profile of the breast carcinoma.
The conference also recommended tailored
therapy towards precision treatment via
individualized treatment decision. Breast
cancer is a heterogeneous disease that has
marked intra and inter tumor variations. It
has diverse morphologic and biologic
features, variable clinical outcome and
response to therapeutic options. This
heterogeneity has been a major drawback in
coming out with a clear-cut therapeutic
regimen for each molecular subtype of
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The range of tumor size is from 1.6cm to 12cm and a mean of 4.04cm with a standard deviation
of 1.98. The modal size of a tumour is 3.2cm and the median size is 3.4cm. Six cases (4.08%) is
tumour size of 1.5-1.9cm (less than 2cm); 2-5cm is 111 cases (75.51%) and 5.1-12.5cm (greater
than 5cm) is 30 cases (20.41%). This is shown in table 8.
Table 9: Relationship between histologic grade and receptor status.
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breast cancer. Despite this heterogeneity, the
management, prognostication and prediction
of response to therapy of breast cancer is
based chiefly on the tumour cell biology
which involves the assessment of hormonal
receptor, epidermal growth factor receptor,
Her 2 receptor, cytokeratin5/6 and
proliferative marker ki-67 of the breast
carcinoma. The receptors are routinely
tested for using immunohistochemistry as a
surrogate for the intrinsic biologic
characteristics. The hormone receptors are
estrogen
receptor(ER),
progesterone
receptor (PR) and human epidermal growth
factor receptor (Her2). These biomarkers
predict the molecular subtypes and possible
choice and outcome of therapy.
The age at diagnosis of breast cancer is a
very important prognostic factor.22 The age
range of breast cancer in the study is 21-80
years. This is in agreement with many other
studies that the age also falls between the
third and ninth decade of life.23,18,24,25
However, this is at variance with some
reports that the lower limit is the second
decade of life26,27,28 and those that the
lower limit is the fourth decade.29 The age
at diagnosis reported in many studies in
Africa and Asia countries are about a decade
lower than values in Europe and
America.30,31-3,18
The mean age of this study is 46+/-12 years.
This is in tandem with the majority of works
in other parts of the world,3,4,9,27 and also
in Nigeria12,23,34-8,39,40,17-8 in which
the mean age is in the fifth decade of life.
The median age of this study is 45 years and
peak age group is 40-49 years which is
similar to other studies.4,41,17,24,25,28,42
The mean age and peak age group both fall
in the fifth decade of life. The ages are the
reproductive stage of the woman’s life.
During this period the breast is exposed to
the effects of the estrogen and progesterone
hormones that promote its growth and
development,
usually
any
actively

proliferating group of cells can be a fertile
ground for cancer development. This may
partly explain why breast cancer is
commoner in this age group in Africans and
Asians but may not explain why the age of
Americans and Europeans are a decade
higher. The life expectancy is lower in
African and poor Asian countries (42-48
years), it means that their population in most
cases will have a large number of the
inhabitants being young, this may also
explain why younger women will
present with breast cancer as opposed to US
America and European countries where the
life expectancy is higher and the proportion
of older women will be higher. This may
partly explain the difference in peak age
group between this study, other African and
Asian studies and the western world. The
strong association of age with breast cancer
was also statistically confirmed in this study,
similar to other reports associating age at
presentation to an increased risk factor for
breast cancer.22 This association remained
even after correcting with other factors like
tumor size and histologic grade that also
affects breast cancer. Immunohistochemical
analysis of the hormonal receptor status
showed that 63.95% are estrogen receptor
positive while 36.05% was estrogen receptor
negative. Progesterone receptor positive
breast cancer was 40.14% and 59.86% was
progesterone receptor negative. Her2
receptor positive was 21.09% while 78.91%
was Her2 negative. This high proportion of
ER (60%) positive and low Her2 (22%)
positive were similarly reported in Carolina
Breast cancer study43 but PR (56%) positive
was equally high which is different from this
study. These values are at variance with
various studies that have been done on
hormone receptor (ER and PR) and Human
epidermal growth receptor (Her2)3-9 around
the world. Similarly, a wide variation in the
percentage of each biomarker was reported
in Nigerian studies. 3, 10, 11, 13, 14, 15, 16,

Omoruyi K. A. et al., Med. Res. Chron., 2018, 5 (1), 57-70
DOI No.: 10.26838/MEDRECH.2018.5.1.57

Medico Research Chronicles, 2018

Downloaded from
Medico Research Chronicles
“Immunohistochemical profile of breast carcinoma in university of Calabar teaching hospital, Calabar, South
Nigeria”

65

17, 18,24 The reasons for this variation may
not be unconnected with the pre-analytical
errors like delay in fixation, using the wrong
fixative and prolonged fixation of more than
72 hours of samples that will require
immunohistochemistry. Also, the reviewed
results are from studies that are either
retrospective or prospective research works.
The pre-analytical error that may have
resulted in variation in results obtained will
more likely be associated with retrospective
results, in which the sample may be fixed in
10% neutral buffered formalin for more than
72 hours thereby reducing the chances of
unmasking and identifying the hormone
marker or Human epidermal receptor
2(Her2) during antigen retrieval process of
analytic stage. Some of the studies also had
their results for Her2 confirmed with
Fluorescence In-Situ Hybridization (FISH)
and quantitative real-time polymerase chain
reaction (qRT-PCR) which was not the case
in this study.
The majority of the invasive ductal
carcinoma in this study had high ERpositivity but a different finding was
reported by Javaria et al that documented
91.3% were ER/PR negative44 but invasive
lobular carcinoma had high ER/PR
positivity similar to what this study found.
The difference in hormone receptor and
Her2 status may be due to the different
methods used in handling the tissue at the
stage of pre-analytical, analytical and postanalytical of immunohistochemistry and the
inconsistencies observed in these stages of
immunohistochemistry between and within
the same laboratories can explain the
variations documented by the various
studies in identifying ER/PR and Her2
status. Pre-analytic errors may result from
delayed placement of sample in fixative, use
of wrong fixative and prolonged fixation
time more than 72 hours. Analytic errors
may include antibody selection, antibody
validation, and antigen retrieval method

used and post-analytic errors may be due to
wrong positive and negative controls,
interpretation and reporting of the result.
The age-specific comparison showed that
majority of a patient less than 55 years had
estrogen receptor-positive tumors. This is
different from a study done in Kuwait45 in
which majority of a patient less than 55
years had a low proportion of estrogenpositive tumors. The study report is also at
variance with work in Pakistan that
documented a high percentage of ER/PR
negative tumor in women greater than 45
years.44
The study showed that most of the breast
cancer found in the very young patients (less
than 40 years) were progesterone receptornegative (90.48%) and Her2 receptornegative (97.62%). This is at variance with a
study done in Riyadh that had a low
percentage of progesterone receptornegative (39.4%) and Her2 (44%)receptornegative in women less than 45 years.44 The
percentage of progesterone receptornegative (50%) was just half in the young,
although less than 30 years was used,45 but
that of Her2 receptor-negative was (25%).
The breast cancers of the age group 40-55
years equally have a low proportion of
progesterone receptor-positive and Her2
receptor-positive in this research work. This
is at variance with a report in Kuwait that
had a very high proportion of Her2
(78.8%)45 receptor-positive for breast
cancer in patient 30-55 years.
The majority of the tumors in this study that
had tumor size of 2-5cm were progesterone
receptor-negative (61.26%) and Her2
receptor-negative (79.28%). This, however,
is at variance with a report from Kuwait in
which Her2 receptor-positivity (84.3%) and
progesterone receptor (67.4%) are very
high45 and the estrogen receptor-negativity
was lower (19.1%). Tumour size greater
than 5cm also have a very high percentage
of progesterone receptor negativity (60%)
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and Her2 receptor negativity (76.67%) in
this study and this is in tandem with the
Kuwait study for progesterone receptor
(76.9%) but at variance with the Her2
receptor (7.7%) negative and 92.3%
positive.45 These variations observed with
receptor status and tumour sizes may also be
as a result of pre-analytic fixation, analytic
antigen
retrieval
or
post
analytic
interpretation and reporting of results of
immunohistochemistry
for
hormone
receptors and for the Her2 receptor,
and further confirmation of Her2 with
Fluorescence in-situ Hybridization (FISH)
that was not done for this study would have
affected the proportions of positive and
negative results.
The study showed that majority of the
cancers were grades 2 (48.57%) and 3
(43.57%) tumors, grade 2 was the highest
and grade 1 (7.86%) was the lowest in the
proportion
of
the
breast
cancers.
Comparative analysis of receptor status and
tumor grade revealed that most grade 1
tumors were estrogen receptor-positive
(63.64%) but progesterone receptor-negative
(63.64%) and Her 2 receptor negative
(81.82%). The same high estrogen receptor
positivity and low progesterone and Her2
receptor-negativity were observed in grades
2 and 3. Javaria et al also reported a high
percentage of a low-grade tumour in ER/PR
positive tumour and high-grade tumour in
ER/PR negative tumours44 but at variance
with Saleh and Abdeen report in Kuwait that
had high progesterone receptor positive for
grade 1, high Her 2 receptor positivity for
grades 2 and 3, high oestrogen receptor
negative for grades 2 and 3 and a marginal
high progesterone receptor positive for
grade 3.45Irianiwati et al also reported grade
2 as the commonest tumour in its work on
breast cancer in Indonesian women similar
to although the value was less than this
study finding- 40%.29

Saleh and Abdeen also reported a right side
preponderance of 53.61%, the left side is
42.17% and bilateral is 4.22%.45
Comparative analysis with receptor status
showed a high estrogen receptor positivity,
low progesterone receptor and Her2 receptor
positivity for both the right and left-sided
tumors in this study. This is different from
the high positivity for estrogen and Her2
receptors and low progesterone receptor on
the right side and high progesterone,
estrogen and Her2 receptors on the left
side45 reported in Kuwait.
Conclusion:
Breast carcinoma with positive estrogen and
progesterone receptors are frequently seen in
post-menopausal women. Breast carcinoma
of the invasive ductal histologic types is
more likely to be estrogen receptor and
progesterone receptor positive. Hormonal
receptor (estrogen and progesterone)
positivity is equally common in carcinoma
diagnosed in patients with grade 2 and grade
3 tumors.
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