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Abstract: ER, PR and HER 2/neu receptor studies are known to be prognostic and predictive biomarkers of breast
carcinoma. Hence the status of ER, PR and HER 2/neu receptors are routinely assessed in breast carcinoma by
immunohistochemistry using paraffin embedded tissue blocks. The reason for assessing the receptor status is to decide on the
best treatment regime for breast cancer patients. Ki 67 which is a biomarker of cellular proliferation is also assessed to guide
the oncologist by determining the proliferative capacity of the tumour. A descriptive cross-sectional study conducted during
January 2016 to December 2018 in three specialized surgical centres. Study sample included 92 patients with histologically
confirmed breast carcinoma. ER, PR, HER2/neu receptor status and Ki 67 proliferative index were assessed to determine the
prognostic implications of breast carcinoma. Mean age at presentation was 53.99 years and the most common histological type
was invasive ductal carcinoma (84.78%). In the cohort of 92 patients with breast carcinoma 73.91% were ER positive, 58.69%
were PR positive, and 11.95% were HER2/neu positive. Lymph nodal involvement was seen in 31.52% of the patients. There
was no statistically significant association with HER2/neu status and nodal involvement (p = 0.629). Distant metastasis was
seen in 4.35% cases. The association with HER2/neu status and distant metastasis was not statistically significant (p = 0.085).
ER status showed a significant negative correlation with HER2 status (rho = -0.634, p < 0.0001). PR status showed a
significant negative correlation with HER2 status (rho = -0.834, p < 0.0001). Ki67 index showed a significant positive
correlation with HER2 status (rtho = 0.248, p=0.017).
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and Data System [4, 5].

The identification of receptors in breast cancer cells has
revolutionized the management of patients by providing
prognostic and predictive information for the oncologists [6].

1. Introduction

Breast carcinoma is the most common malignancy in
females worldwide [1]. It is the leading cause of death in

women due to cancer [2]. In most parts of the world there is a
rise in the detection rate of breast carcinoma due to the
availability of mammography and increased awareness
among different communities across the world [3].
Mammography enables to identify extremely small lesions
which are few millimeters in diameter. In order to ensure
uniformity in interpretation the mammographic findings are
now universally reported using the Breast Imaging Reporting

The role of the pathologist is to correctly assess the receptor
status of tumour tissue by a histological technique such as
immunohistochemistry. The main  advantage of
immunohistochemistry is that it does not require fresh tissue
for the procedure. Receptor studies that are routinely done for
breast carcinoma include oestrogen receptor (ER),
progesterone receptor (PR) and human epidermal growth
factor receptor-2 (HER2/neu). The rationale of doing receptor
studies is to decide on the best treatment regime for breast
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cancer patients. ER and PR are nuclear receptors that are
responsive to hormone signals and promote cell growth. Allred
scoring system has been used to assess the ER and PR status of
the tumour. Score 0-5 is given to assess the proportion of
stained tumour cells and score 0-3 is given to determine the
intensity of the staining reaction. Final Allred score is the sum
of the proportion score and intensity score [7].
Proportion score (PS)

Score % of stained nuclei

0 no staining of nuclei

1 < 1% of cells show nuclear staining

2 1-10% of cells show nuclear staining

3 11-33% of cells show nuclear staining
4 34-66% of cells show nuclear staining
5 67-100% of cells show nuclear staining

Intensity score (IS)

Score Intensity of staining

0 no staining

1 weak nuclear staining

2 moderate nuclear staining
3 strong nuclear staining

HER 2/neu proteins are transmembrane tyrosine kinase
receptors found in normal breast tissue. HER 2/neu receptors
control growth, division and repair of breast tissue under
normal physiological conditions. In certain breast cancers
HER 2/neu gene is amplified and a as a result HER 2/neu
receptor will be over expressed. This will lead to
uncontrolled proliferation of HER 2/neu positive breast
cancers. HER 2/neu overexpression is associated with an
aggressive biological behavior [8].

Table 1. Scoring of Human epidermal growth factor receptor (HER2/neu).

Staining pattern Score HER 2/neu status

No membrane staining 0 negative

Weak, incomplete, heterogenous membrane staining in > 10% tumour cells 1+ negative

Weak to moderate, complete membrane staining in > 10% tumour cells 2+ weakly positive/equivocal
Strong, complete membrane staining in > 10% of tumour cells 3+ strongly positive

Ki 67 is a cellular marker of proliferation. It is a nuclear
protein encoded by the gene MK167. Ki 67 can be assessed
by immunohistochemistry and is a reliable biomarker to
determine the proliferative status of the tumour. Ki 67 is
expressed as a percentage of tumour cells that showed
nuclear staining and the counting is done in mitotically active
areas of the tumour [9]. Ki-67 staining is detected by using
the MIB-1 antibody.

HER 2/neu is overexpressed in approximately 15 — 30% of
breast cancers [10] and is associated with shorter disease-free
interval. HER 2/neu amplification also correlates with nodal
metastasis and absence of ER and PR receptors [11]. There is
evidence to support that HER2/neu amplification occurs
early in human breast carcinogenesis. HER2/neu positive
breast cancers are resistant to hormonal treatment but show
increased sensitivity to cytotoxic chemotherapeutic agents.
HER2/neu positive breast cancers show an increased
tendency for hematogenous spread. There is evidence to
support that anti-HER2 antibodies (Herceptin) can increase
the disease-free interval in HER2 positive breast cancer
patients [12].

Objectives:

To assess the frequency of ER, PR and HER 2/neu protein
expression in a cohort of histologically confirmed breast
carcinoma and determine the prognostic implications.

2. Methodology

Descriptive cross- sectional study was conducted during
January 2016 to December 2018 in three specialized surgical
centers of the Colombo district in Sri Lanka. Multicenter
study included 92 patients with breast carcinoma. Resected
surgical specimens of the patients that were adequately fixed
in 10% buffered formalin were sectioned, and representative

samples were chosen to be placed in tissue cassettes for
overnight processing. Following tissue processing samples
were embedded in paraffin wax. Paraffin embedded tissue
blocks were cut in to 4 um thick sections and stained with
haematoxylin & eosin (H & E). Tumour characteristics were
identified by the microscopic examination of H & E stained
tumour tissue. ER, PR, HER 2/neu receptors and Ki 67
proliferative index were assessed by immunohistochemical
staining of paraffin embedded tumour tissue (Dako REAL
EnVision Detection System, Peroxidase/DAB). Primary
antibodies that were used are monoclonal mouse anti-human
oestrogen receptor o, clone 1D5 and monoclonal mouse anti-
human progesterone receptor, clone PgR636. For the
detection of Ki 67 monoclonal mouse anti-human Ki 67
antigen, clone MIB-1, 0.2 ml vial was used. Polyclonal
Rabbit anti-human c-erbB-2 oncoprotein (Dako), LOT
20042564, 1:600 dilution, was used for the assessment
HER2/neu status of tumour tissue.

Informed consent was obtained from all the participants
prior to the commencement of the study. Data was retrieved
from histopathology reports of the patients. Identification
details of the participants were not revealed, and a coding
system was used at every step to ensure confidentiality.
Reporting of immunohistochemical results were according to
international recommendations [7, 8] and the laboratory
procedures were of the highest standard as per the
accreditation guidelines of the College of American
Pathologists.

All statistical analyses were performed using Graphpad
Prism version 8.0 (GraphPad Software Inc, San Diego, CA,
USA). Quantile-quantile plots and the Shapiro-Wilk test were
used to assess the normality of data (13) and non-parametric
tests (Mann-Whitney test) were used to analyse datasets
which are not normally distributed. Continuous data are
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summarised as mean and standard deviation. Statistical
significance is defined as p < 0.05.

3. Results

A total of 92 female patients were included in this study.
The mean age of the patients with breast carcinoma was
53.99 years. The cohort of breast carcinoma comprised of
different histological types.

[ Ductal
carcinoma

[ Lobular
carcinoma

[ Other histological
types

Total=92

Figure 1. Histological types of breast carcinoma.

Invasive ductal carcinoma was the most common
histological type. There were 78 (84.78%) cases out of 92,
classified as invasive ductal carcinoma. Invasive lobular type
of breast carcinoma included 5 cases (5.44%) and the
remaining 9 (9.78%) were less common histological types
such as mucinous carcinoma, invasive papillary carcinoma,
invasive cancer with medullary carcinoma-like features, and
cribriform carcinoma (figure 1).
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Figure 2. ER, PR and HER 2/neu status of breast carcinoma.

Figure 2 in the invasive ductal carcinoma group 64
(82.05%) were ER-positive, 51 (65.39%) were PR-positive
and 5 (6.41%) were HER2/neu-positive. Of the patients with
invasive lobular carcinoma 4 (80.0%) were ER-positive, 3
(60.0%) were PR-positive and none were HER2/neu positive.
Of the patients with “other histological types”, none had ER-
positive or PR-positive disease and 66.67% (n = 6) were
HER2/neu-positive. Triple negative disease was seen in
33.33% of patients in the group with “other histological
types”.

Figure 3 in the cohort of breast carcinoma 29 patients
(31.52%) had node positive disease while 63 patients
(68.48%) had node negative disease. 6 (20.69%) of the node
positive cases were HER 2/neu -positive compared to 5
(7.94%) of the node negative cases which were HER 2/neu-
positive. This difference was not statistically significant (p =
0.629) when the two groups were compared using a Mann-
Whitney test.
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Figure 3. Association between HER 2/neu status and Ilymph nodal
involvement.
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Figure 4. Association between HER 2/neu status and distant metastases.

Figure 4 in the cohort of breast carcinoma 4 patients
(4.35%) had distant metastases whilst 88 patients (95.65%)
had no distant metastases. 1 (25.00%) of the patients with
distant metastases had HER2-positive disease compared to
10 (11.36%) of the patients with no distant metastases who
were HER2-positive. This difference was not statistically
significant (p = 0.085) when the two groups were compared
using a Mann-Whitney test.

Correlation analyses of ER, PR, HER 2/neu status and Ki
67 proliferative index

As the data were found to be non-parametric when
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assessed using Q-Q plots and the Shapiro-Wilk test, the
Spearman’s rank correlation test was used to perform all
correlation analyses. Spearman’s rho and associated p values
are reported in each case.

ER status showed a significant negative correlation with
HER2/neu status (rho = -0.634, p < 0.0001). PR status
showed a significant negative correlation with HER2/neu
status (rho = -0.834, p < 0.0001). Ki 67 index showed a
significant positive correlation with HER2/neu status (rho =
0.248, p =0.017).

4. Discussion

Study included 92 cases of invasive breast carcinoma.
Mean age was 53.99 years (standard deviation 8.03) and the
age range was 38 to 76 years. Studies done in different parts
of the world show great variation in the mean age of breast
carcinoma. It has been reported by Adesunkanmi ARK et al,
that in the African region the mean age was 48 years and the
majority were premenopausal [14]. In the European continent
the results were somewhat different [15] as majority of
women were postmenopausal at the initial presentation.
Bowen RL et al [16], in their study done in the UK has
shown the median age at presentation for black women is
same as for African women. The age at presentation for
African-American women is significantly younger than their
Caucasian counterparts [17]. There may be several reasons
for the above findings including the varied expression of
breast cancer associated molecular genetics, most
importantly BRCA 1 and 2 genes [18].

In the cohort of breast cancer invasive ductal carcinoma
was the most common histological type (84.78%). There
were five cases (5.44%) out of 92 classified as invasive
lobular carcinoma and the remaining 9.78% included the less
common variants such as mucinous carcinoma, cribriform
carcinoma, papillary carcinoma and carcinoma with
medullary features [19, 20]. There was diversity in the
expression of ER, and only 73.91% were reported as ER
positive by immunohistochemical staining [21]. PR positivity
was seen in 58.69% cases and 11.95% were reported as
HER2/neu, 3+/positive. Of the invasive ductal carcinomas,
82.05% were ER positive while 80% of invasive lobular
carcinoma showed positive results for ER [22]. Potemski et
al. (2007) has shown that the higher the level of receptor
expression [23], the lesser the adverse outcomes. PR
expression is taken as a factor increasing the predictive value
of ER. There was no statistically significant association
between ER positivity and the histological type of breast
carcinoma (p< 0.05).

HER2/neu positivity was seen in 6.41% of ductal
carcinoma. None of the invasive lobular cancers were
HER2/neu positive. In the remaining patients 66.67% were
HER2/neu positive. HER2/neu expression which is known to
have prognostic and predictive implications vary between 15-
30% in invasive carcinoma [10]. In the current study
HER2/neu positivity was found only in 11.95% cases which
is lower than the expected result. Breast cancer cells can have

up to 100- fold increase in HER2/neu protein resulting in
marked overexpression of receptors on tumour cells [24].

The study had 29 patients (31.52%) with node positive
disease at the time of presentation. 63 (68.48%) patients
were free of nodal involvement at the time of the diagnosis
of breast carcinoma. 6 of the node positive cases (20.69%)
were HER2/neu positive. There was no statistically
significant difference between the HER2/neu positivity in
node positive and node negative groups (p=0.629). Distant
metastasis was seen in only 4 out of 92 patients (4.35%).
HER 2/neu was positive in 25% of patients with distant
metastasis and 11.36% of patients with no distant
metastasis. This difference was not statistically significant
(p=0.085). Gabos Z. et al, [25] in their study have observed
the serious prognostic implications of human epidermal
growth factor receptor including the risk of brain metastasis.
Horiguchi J, Koibuchi Y, Ilijima K, et al, [26] have
discussed about the co-expression of ER and HER2 as a
predictive factor for response to treatment.

5. Conclusion

In the cohort of breast cancer, the most common
histological type was invasive ductal carcinoma. Mean age
at presentation was 53.99 years although there is
considerable variation in different parts of the world.
More extensive collaborative research would be useful to
identify the risk factors of breast cancer in different ethnic
groups. Evaluation of ER, PR and HER2/neu status and Ki
67 proliferative index are performed routinely in breast
carcinoma, in view of the significant clinical implications
[27]. ER (+) tumours have more favourable outcome in
comparison to ER (-) tumours [28]. HER2/neu positive
status is associated with an aggressive behaviour and
shorter disease free interval [29].

According to the results of the current study ER status
showed a significant negative correlation with HER2/neu
status (rtho = -0.634, p < 0.0001). PR status showed a
significant negative correlation with HER2/neu status (rho =
-0.834, p < 0.0001). Ki 67 index showed a significant
positive correlation with HER2/neu status (rho = 0.248, p =
0.017).
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