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Abstract

Objective: Contradictory reports have been published regarding the expression levels of the hormone receptors of
estrogen and progesterone (ER / PR) and theirclinical importance in diagnosis of breast cancer. The aim of this
study was to evaluate the relationship between pathological features of invasive and non-invasive ductal tumors
by different ER / PR phenotypes. Methods: This descriptive-analytical study was performed on 74 specimens of
breast cancer referred to Isfahan Hospitals for diagnosis between 2015 - 2018. After fixation of the specimens
in formalin, tissue passage, cross section and H / E staining, the specimens were divided into two groups:
non- invasive and Invasive ductal Carcinoma. After removing of mask, expression of different ER / PR phenotypes
was performed using primary monoclonal antibody and immunohistochemically methods. Results: From 74
malignant specimens, 61 (82.4%) were in the category of invasive ductal tumors and 13 cases (17.6%) were in the
category of non-invasive ductal tumors. Out of 73 patients with positive ER or PR phenotype 47 samples (63.5%)
had ER +/ PR +phenotypes, 6 samples had (8.1%) ER+ / PR —phenotype, 20 samples (27%) had ER- / PR +
phenotype and only one sample (1.4%) had the ER- / PR- phenotype and was in the category of invasive ductal
tumors. There was not detected ER- / PR- phenotype expression in non-invasive ductal tumor. Further analysis
showed that there were not significant difference between ER / PR phenotype and tumor stage (p =0.36) or with
tumor Grade (P=0.38), high age of menopause or post menopause (P> 0.05). Conclusion: Our data shows that
expression of ER-/ PR- phenotype only was detected in invasive ductal tumor. It is thought that the tumor type
maybe affects the expression of different types of ER / PR hormone receptor phenotypes in breast cancer patients.
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Introduction

Breast cancer is the second deadliest cancer in women  being reported in the Netherlands (117.2 per 100,000).

and on the Asian continent shows an increasing incidence of
malignancy in recent years [1]. Recent reports on breast
cancer show that about half a million women are dying of
this disease in worldwide each year [2]. The Sharma R
report shows that the number of breast cancer patients
was 1.7 million in 2016, with the highest prevalence

The rate was 35.4 per 100,000 women in Afghanistan [3].
These findings show that prevalence of breast cancer is
higher in developed countries than undeveloped countries.
Breast cancer is the most common cancer between Iranian
women and the prevalence of breast cancer is on average
22.6 women per 100,000 [4, 5].
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Breast cancer is mainly seen in both invasive and
non-invasive forms. Invasive ductal carcinomas that
account for about 70 to 85 percent of breast cancers
include invasive ductal carcinoma no special type
(NST) and invasive lobular carcinoma (ILC or NLC).
Non-invasive carcinomas that account for about 15 to
30 percent of the remaining breast cancer include Ductal
Carcinoma in situ (DCIS) and Lobular Carcinoma in situ
(LCIS) [6].

The mean age of breast cancer is different in various
geographical regions, which are subjected to different
factors such as stress, environmental factors, epigenetic
and genetic factors [7].

Genetic factors can be evaluated from two aspects in
the process of progression of breast cancer.

The first group of genes being expressed with a good
prognosis of the disease, while the lack of their expression
causes a poor prognosis of the disease. In this group,
genes such as P53, PTEN and several other markers can
be mentioned [8-11]. The second group of genes being
expressed highly and malignant cells invade to adjacent
tissues, lymph nodes or distant organs. These genes can
recurrent disease and results a poor prognosis in breast
cancer [12, 13].

Gene expression of ER+ / PR+ is very important in
prognosis and prediction of breast cancer patients [14].
There are a few reports regarding relationship between
these hormone receptors (PR / ER) and grade or stage
tumor from different regions of the world. The study
of Gahlaut R et al indicates that there is a statistically
significant relationship between grade and these hormone
receptors expression [15], However, the study by
Rauscher GH et al indicates that there is no any significant
relationship between ER / PR expression with grade and
tumor stage. On the other hand, it has been reported that
deaths from breast cancer in black women with positive
ER / PR are approximately four times more than similar
white women. This study shows that positive ER / PR have
not the same effect on prognosis and progression of the
disease in the two groups of black and white women [16].
There are different reports on regarding the expression
level of positive ER / PR receptors from different
geographical locations. For example, it has been reported
that positive ER / PR expression is 60 to 70% in India [17],
although in other parts of the world have been reported
75% or even more [18]. It seems that, geographic location
as an effective factor may play a role in the expression of
ER + / PR hormone receptors by unknown pathway.
There have not any complete reports on investigation the
relationship between four different forms of the ER / PR
phenotype with invasive and non-invasive duct tumors
or with pre-menopausal and post-menopausal in breast
cancer patients from center of Iran. Therefore, this study
was designed to investigate the relationship between these
two types of invasive and non-invasive ductal tumors with
expression of different phenotypes of ER / PR hormone
receptors simultaneously with pathologic features in breast
cancer patients in center of Iran.

Materials and Methods

Collection and preparation of samples

This descriptive-analytical study was performed on
74 breast cancer patients referred to Isfahan hospitals
in central of Iran during 2015-2018. This study was
conducted according to the guidelines of the Ethics
Committee of Isfahan University of Medical Sciences,
Iran. Samples were collected before patients received
radiotherapy or chemotherapy. Adjacent normal tissue
was used as control sample. The tissue preparation steps
are summarized as follows: fixation of the specimens in
10% formalin, tissue processing, paraffin embedding of the
specimens, preparation of 4 micron slices of all specimens
using Litzerotary microtome and finally staining with
hematoxylin and eosin. Tumors were divided into
Grades 1-3, according to the diagnosis of malignancy
by two pathologists (double blind) and tissue grade was
determined based on mitosis, polymorphism and presence
or absence of gland in the specimens. Tumor stages were
determined by routine staging from stage zero (in situ
carcinoma) to stage 4 (metastasis). The specimens were
divided into invasive and non-invasive groups according
to pathological methods [19, 20].

Evaluation of ER/PR Receptor Gene Expression by
Immunohistochemistry

The expression of ER and PR genes were
evaluated by immunohistochemistry. The sequence of
immunohistochemical procedures may be summarized
as follows: Temperature and antibody concentration used
according to the kit instructions: Microwave and citrate
buffer at 100° C for 20 minutes were used to detect the
location of the antigenic markers of the samples. In order
to inhibit endogenous peroxidase activity, the slides
were incubated in 3% hydrogen peroxide solution for
30 min and then washed 3 times with phosphate buffer
solution (PBS). Subsequently, the ER / PR primary
specific monoclonal antibody produced by Novocastra
was applied to the slides and after incubation, washed
three times with PBS, then the secondary antibody was
added. After each step, slides were washed three times with
PBS. Streptavidin conjugated with HRP enzyme that can
oxidize diaminobenzidine (DAB) was used to stain cells
[18-20]. Finally, the slides were examined using an optical
microscope equipped with an advanced camera plus 2 and
images were taken. It should be noted that these slides were
examined separately by two pathologists. After staining,
cells with less than 5% staining were considered negative
and those with more than 5% brown spots were considered
positive [12]. Samples with at least one type of positive
receptor (ER + / PR-, ER- / PR + or ER +/ PR +) are
considered positive and samples with ER-/ PR-phenotype
were considered negative and no gene expression.

Statistical analysis

Data were analyzed using SPSS 16 software and
Fisher, s exact and chi-square tests were used if necessary.
Values with p-value less than or equal to 0.05 were
considered as significant difference.
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Results

Relationship between pathological and histological
findings with grade and stage of tumors

The minimum age in this study was 25 and up to
80 years. Of 74 malignancy samples, 61 (82.4%) were
invasive ductal carcinoma and 13 (17.6%) were
non-invasive ductal carcinoma. 15 (20.3%) patients
were carcinoma in situ, meaning that the cancer cells
were confined to a single lobule and duct. They were not
infected with adipocytes around the cancer cells. 10 cases
(13.5%) were in stage I of progression of the disease that
the lymph nodes were not exposed to the cancer cells.
23 samples (31.1%) were lymph nodes adjacent to the
malignant cells. They were infected, meaning they were
in stage II (stage II) of disease progression. 16 samples
(21.6%) were in stage 3 (Stage III) disease and 10 samples
(13.5%) were in the stage of malignancy, meaning they
had metastasis to other tissues (Stage IV). There were
not any significant differences between tumor stage and
different ER / PR phenotypes (P=0.36, Table 1).

14 cases (18.9%) were in grade one and 41 cases
(55.4%) in grade two and 19 cases (25.7%) in grade three
in terms of histological and pathological progression
(Table 2). There was no significant difference between
Grades with the expression of different ER / PR
phenotypes (P=0.38).

Relationship between different ER / PR phenotypes with
invasive and non-invasive tumor types

From 74 samples, 73 (98.6%) had at least one positive
ER / PR phenotype and one (1.4%) had negative ER /
PR phenotype. From 73 positive samples: 47 (63.5%)
were ER +/ PR + phenotype, 35 of which (47.3%) were
invasive ductal tumors and 12 (16.2%) were non-invasive
ductal tumors. 6 (8.1%) were ER + / PR - phenotype
samples. There were 5 (6.8%) in invasive ductal tumors
group and 1 (4.1%) was in the non-invasive ductal tumors
group. 20 (27%) were ER - / PR + and all of them were
in invasive ductal tumors group (Table 3). One sample
had ER- / PR- phenotype, which was in the invasive
ductal tumors group. There was not detected ER- / PR-
phenotype in non-invasive tumor (P =0.88).

Relationship between premenopausal and menopausal
age with different ER / PR expression phenotypes

The mean age of patients with at least one ER /
PR-positive phenotype was 54 +12.39 years, while the
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Figure 1. Cross-sectional Area of Cells Stained by
Immunohistochemistry Method in 4 Micron Samples of
Normal and Cancerous Breast Tissue. Figure A, Arrow
shows PR+ in normal breast tissue. Figures B and C,
arrows show ER+ in cancerous cells of breast cancer
tissue (x 400 magnification). Figure D, Arrow show
PR+ in cancerous cells of breast cancer tissue (x 100
magnification).

age of ER-/PR- phenotype was 53 years. There was no
statistically significant difference between the age of
premenopausal and menopause with ER / PR phenotype
(P=0.61).Control (healthy) samples were positive for
ER / PR phenotype in terms of expression of hormone
receptors (Figure 1).

There was not detected expression of ER- / PR-
phenotype in non-invasive ductal tumors. There was not
a significant difference between invasive and non-invasive
ductal tumors with expression of different phenotype of
ER / ER hormone receptors in breast cancer (P=0.088).

Discussion

This descriptive-analytical study was performed to
investigate the relationship between different ER / PR
phenotypes with tumor type and histopathologic markers
in breast cancer malignancy. From the 74 malignant
samples, 61 were invasive ductal carcinoma and 13 were
non-invasive ductal carcinoma. There was an increase
in phenotype of positive ER / ER hormone receptor in
non-invasive ductal tumors compared to other tumor

Table 1. Relationship between Pathological and Histological Findings with Stage of Tumors

Phenotype ER+/PR+ ER+/PR- ER-/PR+ ER-/PR- Total

Stages Frequency Frequency Frequency Frequency Frequency
Stage zero 10 (66.7%) 2 (13.3%) 3 (20.0%) 0 (0.0%) 15 (100.0%)
Stage 1 7 (70.0%) 0(0.0%) 2 (20.0%) 1 (10.0%) 10 (100.0%)
Stage 2 13 (56.5%) 1 (4.3%) 9 (39.1%) 0 (0.0%) 23 (100.0%)
Stage 3 12 (75.0%) 2 (12.5%) 2 (12.5%) 00 (0.0%) 16 (100.0%)
Stage 4 5(50.0%) 1 (10.0%) 4 (40.0%) 00 (0.0%) 10 (100.0%)
Total 47 (63.5%) 6 (8.1%) 20 (27.0%) 1 (1.4%) 74 (100.0%)
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Table 2. Relationship between Pathological and Histological Findings with Tumors Grade

Phenoty pe Grade ER+/PR+ ER+/PR- ER-/PR+ ER-/PR- Total

Grade 1 7 (50.0%) 1 (7.1%) 6 (42.9%) 0 (0.0%) 14 (100.0%)
Grade 2 30 (73.2%) 2 (4.9%) 8 (19.5%) 1(2.4%) 41 (100.0%)
Grade 3 10 (52.6%) 3 (15.8%) 6 (12.5%) 00 (0.0%) 19 (100.0%)
Total 47 (63.5%) 6 (8.1%) 20 (27.0%) 1 (1.4%) 74 (100.0%)

Table 3. Relationship between Different ER / PR Phenotypes with Invasive and Non-invasive Tumor Types

Phenotype ER+/PR+ ER+/PR- ER-/PR+ ER-/PR- Total
Tumor Types

Invasive Carcinoma 35 (47.3%) 5(6.8%) 20 (27.0%) 1 (1.4%) 61 (82.4%)
Non Invasive Carcinoma 12 (16.2%) 1 (1.4%) 0 (0.0%) 0 (0.0%) 13 (17.6%)
Total 47 (63.5%) 6 (8.1%) 20 (27.0%) 1(1.4%) 74 (100.0%)

type. Also, it was not detected expression of ER-/PR-
phenotype in non-invasive ductal tumors.

In a study conducted by Stolnicu S et al on 112
breast cancer patients, 75% of the samples in that study
were positive for ER + / PR + receptors [21).In the
present study, 47 (63.5%) of non-invasive and invasive
ductal carcinoma specimens had positive ER + / PR
+ phenotype.The present study is largely consistent
with the above study regarding the expression of these
positive hormone receptor phenotypes in breast cancer.
In a study conducted by Zhang L et al, there was a direct
link between expression of ER + / PR + receptors and
the response to chemotherapy in breast cancer patients,
so careful evaluation of these markers is essential in the
therapeutic process [22]. Rauscher GH et al reported
that there was no significant relationship between ER
+ / PR + and tumor stage, mortality, and survival [16],
Our findings are consistent with that and there is not
significant difference between the tumor stages with
each of the different ER / PR phenotypes. On the other
hand, the study of Gahlaut R et al shows that there is a
statistically significant relationship between grade and
expression of hormonal receptors [15], while in present
study there was no statistically significant association
between grade and different ER / PR phenotypes in breast
cancer. This difference reflects the fact that expression of
different ER / PR phenotypes of hormone receptors with
grade characteristic tumors in all societies do not naturally
follow a completely identical pattern, most likely to have
other factors other than grade and stage. It can vary from
one geographical location to another.

In the present study, the negative phenotype of
hormone receptors, ER- / PR-, was not detected in
non-invasive ductal tumors, whereas this negative
phenotype was only seen in the invasive ductal tumors.
This isthe highlight of this study. Why the ER- / PR-
negative phenotype was observed only in the invasive
ductal tumor? A precise answer to this question requires
further studies in other geographical areas. However, it is
possible that the tumor type may also be involved in the
expression of this negative hormone phenotype ER-/ PR-.

Since breast cancer is the second fatal cancer in
women in the world, it seems it is necessary to process,

diagnose, follow-up therapy, and prognosis not only
positive hormonal phenotypes such as ER+ / PR+, we
must also consider the type of tumor, i.e., invasive or
non-invasive ductal tumorsas an effective factor.

On the other hand, it is also possible to think that in
ER- / PR-negative phenotype, non-expression of other
genes, such as p53, which downregulate the promoter
or expression of other genes may directly or indirectly
contribute to this phenomena [7]. Therefore, it should not
be missed or neglected that the initial diagnostic value of
the typing of ductal tumors (invasive or non-invasive
tumors) by skill and experience of the oncologists in visual
testing and with the help of markers. In another study,
Dibaba DT et al showed that there are other factors, such
as metabolic syndrome, immobility risk, and obesity that
do not reduce the risk of mortality even in patients with
ER + /PR + hormone receptor phenotype[23]. However,
risk factors, such as immobility and other unknown
factors, or high age of postmenopausal, increase the risk of
mortality. Also, Exercise and mobility exercises have
been reported to partially relieve fatigue in patients with
breast cancer [24]. There was not statistically significant
relationship between different ER / PR phenotypes and
age at menopause and premenopause.

In conclusion, ER- / PR-phenotype only observed in
invasive ductal tumor. It is thought that the tumor type
may affect the expression of different types of ER / PR
hormone receptor phenotypes in breast cancer patients.
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