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Introduction: Breast cancer is the most common cancer in women, Owning to
the prominent role of biomarkers in molecular classification of breast cancer in DOI: 10.4103PMIJPM_255_17
recent years, evaluation of estrogen receptor (ER), progesterone receptor (PR), Quick Response c.,d.
and Her2/neu seems to be required for prognosis and treatment of patients.
Material and Methods: One-hundred twenty two patients with primary breast
carcinoma were selected and immunohistochemistry staining for ER, PR, and
- Her2/neu were performed on representative paraffin blocks. ER level can be
semi-quantified by immunohistochemistry using the H-score. The score, given
as the sum of the percent of tumor cells staining multiplied by the intensity level,
ranges from 0 to 300 as low, intermediate, and high grades. The statistical
association of ER expression with the level of PR and Her2/neu, tumor size,
necrosis, microscopic grade, vascular invasion, and lymph node involvement
were analyzed using SPSS16 software. Results: Resulls showed that in menop patients.”* Given that
122 studied patients, 44.3% were in the low ER-positive group where most of estrogen is able to induce the expression
these cases (22.1%) were Her2/neu negative. Although there was a reciprocal  of progesterone, it seems that there is
interplay between the expression of ER and Her2/neu, increased expressionof indispensable concordance between
ER had a direct relation with PR level. However, there was no statistical relation the:exprassion:of ER and PR inarkers: Fi
between ER level with age, tumor size, necrosis, microscopic grade, vascular P 4 Z
invasion, and lymph node involvement. Discussion: The study clearly indicated breast cancers, high frequency of luntors
that low ER group encompasses the high frequency of breast cancer patients.  ar¢ posilive for both ER and PR and just
Furthermore, the most cases of low ER patients were in Her2/neu negative group,  about 10% of tumors with PR positive
is ER negative.™ Positivity for hormone
KEY WORDS: Breast cancer, estrogen receptor, Her2, immunohistochemistry, ~ feceptors (ER and PR) in breast cancer is
progesterone receptor associated with diminished relapse and
increased sensilivity to hormone therapy,
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Breast cancer is the most common malignancy in women with incidence of one million
cases in a year."" Breas! cancer is the second most common cause of cancer death among
20--59 years old women after lung cancer." The prevalence of breast cancer in developed
countries (except Japan) is more than developing countries that is presumably related to
the lifeway and dietary regimens of women.™ Despite the increasing incidence of breast
cancer, the mortality of patients is decreased due to early diagnosis and well-documented
therapeutic procedures."

One of the most important classifications of breast cancer is based on the expression
of estrogen receplor (ER), progesterone receplor (PR), and Her2/neu receptor.
Immunohistochemically, 50--85% of breast cancers are positive for ER that is more common
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so that about 80% of positive for ER/PR (ER or PR) and less than
10% of negative for ERPR respond to treatments. Undoubtedly, the
expression of ER is a crucial biomarker in breast cancer because
of susceptibility index to endocrine therapies. ER-positive tumors
are the main target of endocrine therapy.” There is accumulaling
evidence that the expression of PR is considerably attributed to
ER expression. Tumors with overexpression of PR and negative
for ER are rare and encompass less than 1% of breast cancer™
Overexpression of PR is assessed by nuclear staining using relevant
antibodies through immunohistochemistry (IHC).

Epidermal growth factor receptor (Her2/neu) is an oncogene
that encoded a transmembrane glycoprotein with tyrosine
Kinase activity belongs to the family of epidermal growth factor
receptors.” Her2/neu overexpression is found in about all
cases of high grade ductal carcinoma in situ (DCIS), 20-30%
of cases of invasive ductal carcinoma, and smaller percentage
of invasive lobular carcinoma.” In some cases of breast
cancer, the expression of ER, PR (hormone receptors), and
Her2/neu is negative that is known as triple negative breast
cancer.*! Expression of Her2/neu (C-erb-B2) is considered as a
prognostic indicator of breast cancer."*! It has been suggested
that overexpression of Her2/neu is resulted in overall poor
survival. Overexpression and amplification of Her2/neu was
analyzed by IHC, fluorescent in situ hybridization (FISH), and
chromogenic in situ hybridization (CISH) methods."" However,
the first approach is IHC that its results were reported as 0,
+1, +2, and +43. The scores of 0 and +3 are related to 0 and
100% of Her2/neu expression, respectively. But scores of +1
and +2 should be checked by FISH to make final decision on
the expression of Her2/neu. Frozen tissues fixed in formalin
and cytological smears fixed in alcohol were used to evaluate
Her2/neu expression.”™!

To sum up, the aim of the present study was to determine the
status of low ER-positive breast cancers and ils associalion wilh
a number of clinical and pathological features. Results showed
that the expression of ER in low ER-positive breast cancers were
in association with the expression of PR and HER2/neu.

MATERIALS AND METHODS

Materials

Monoclonal antibodies of ER, PR, and Her2/neu, Biotin Blocking
System, Liquid DAB + Substrate Chromogenic System,
EnVision + Dual Link System, Target Retrieval Solution were
provided from DAKO (Denmark). Hematoxylin was purchased from
Panreac (Spain). Hydrogen peroxide, methyl alcohol, Entelan glue,
and ethy! alcohol 99.6% were supplied from Merck (Germany).
Pepsin was provided from Sigma (Germany). Xylene and ethyl
alcohol (96--70%) were purchased from shimi-nab (Iran).

Patient samples

In this retrospective study, achieved paraffin-embedded tissues
were retrieved from patients diagnosed as breast cancer from 2012
to 2016. Of these, 122 cases of breast carcinoma were identified.

The slides prepared from paraffin-embedded specimens were
stained with the conventional hematoxylin and eosin method.
All specimens including needle biopsies and maslectomies were
reviewed and original diagnoses were confirmed by pathologist
and pathology resident.

Hematoxylin and eosin (H and E) staining
Paralfin-embedded lissues were provided as 4 pm sections
and stained with hematoxylin and eosin (H and E) method. In
this method, glass slides containing tissue sections incubated
at 70°C for 2 h. Then, slides rinsed into several jars filled with
xylene, graded series of ethanol solutions, hematoxylin, lithium
carbonate, and eosin. Stained sections were independently
evalualed by two pathologist and pathology resident.

Immunohistochemistry

Immunohistological staining was performed on formalin-fixed
paraffin-embedded lissue sections using antibodies against
ER, PR, and Her2/neu. For this aim, 4 pm lissue sections
were deparalfinized at 37°C for 2 h and xylene for 24 h. Then,
slides rehydrated in a graded series of ethanol solutions
and PBS (phosphate buffered saline) for about 12 min. To
retrieve antigens, slides immersed in the jar conlaining Tris
buffer (pH = 9) and heated in water bath at 95°C for 20 min
followed by washing in PBS solution. To quench the intracellular
activity of peroxidases, slides were immersed in a solution of
3% hydrogen peroxide in methanol for 10 min, washed with
PBS, and placed in jars containing avidine solution for 5 min.
Then, biotin was added to increase the specificity of staining,
After washing with PBS, slides were incubated by primary
and secondary antibodies for 45°C and 30°C, respectively, in
a humid and dark place al room temperature, The slides were
washed in PBS and slained with substrate-chromogen solution
known as 3,3"-diaminobenzidinetetrahydrochloride (DAB) for
5 min, The counterstaining was performed with hematoxylin
for 30 s and washed in water. The stained slides immersed
in graded series of ethanol and then, xylene to transparence,
and dehydration of tissues. Then, slides mounted to study
under microscope. Negative controls were exposed to
antibody diluent replacing primary antibody. The intensity
of immunohistochemical staining was evaluated and degrees
of differentiation (well, moderate, and poor) were assigned
to respectively, as grades of 1 to 3 based on H-scoring level.
H-scoring method was expressed as (wo paramelers including
the total number of stained tumor cells and the intensity of
staining as follow:

H - score = % stained tumor cells x intensity of staining

For assessment of H-score, 10 randomly fields under microscope
was chosen to determine the scores of 0, 1, 2, and 3 corresponding
to the absence, weak, moderate, and strong nuclear slaining
intensily, respectively. In this line, H-score 300 was considered
as high expression (100% stained tumor cells x3), while H-score
between 0 and 100 is related to low ER positivity."”! Besides, PR
and HER2/neu receptors were evaluated by THC. Classification
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of PR was performed based on positive (more than 1% nuclear
staining for PR) and negative (less than 1% staining).

Statistical analyses
Data were analyzed using (-test and Chi-square in SPSS (V.16).

RESULTS

Women patients included 121 cases with invasive ductal carcinoma
and one case with invasive lobular carcinoma. Age range of patients
was 26--78 years with a median age of 49.5 years. The median
tumor size was 3.5 cm (range 0.6--9 cm). Among 122 breast cancer
patients, 44.3% (54 cases), 28.7% (35 cases), and 27% (33 cases)
were stained negative, low, and intermediate for ER expression,
respectively [Figure 1 and Table 1). There is no high expression of
ER and most cases were negative for ER receptor. No meaningful
association was shown between the type of ER group and the age
of patients (P value = 0.08). In both age groups (<50 and >50),
most people were in the group of low ER (44.3%). Table 2 was
summarized the overall characteristics of studied patients.

Most of the patients (both in low ER positive and also in two
other groups) reveal “infiltrating ductal carcinoma” subtype.
Proliferative activity (i.e., Ki67 immunostaining) is not performed.
In addition, there was no significan! relation between ER group

Table 1: The frequency of patients based on ER expression using
H-score method

Estrogen Receptaor (H-SCORE) Number (%)
Low 54 (44.3%)
Intermediate 33 (27%)

Negative 35 (28.7%)
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and microscopic grade of breast cancer (£ value = 0.136) based
on Fisher statistical test.

Itis evident that 77.3%6 of ER group showed positivity for vascular
invasion in which low ER group had the highest positivity for
vascular invasion. Inaddition, no significant meaningful relation
was observed between vascular invasion and ER expression based
on ¥* statistical method (P value = 0.930).

The appearance of ER groups in breast cancer specimens was also
evaluated based on necrosis, Results showed that nearly 80.8%
of specimens were negative for necrosis. According to slatistical
analysis, there was no meaningful association between ER group
and necrosis (P value = 0.565).

The incidences of low ER-posilive group in breast cancer patients
based on involvement of lymph node showed that the percentage
of negative and positive lymph nodes were about 18.3% and
28.8%, respectively. Besides, there was no significant relation
between ER groups and lymph node involvement based on %*
slatistical test (P value = 0.666). It should be mentioned that
lymph node involvement was not determined in 18 cases, so they
did not consider in stalistical analysis.

Given that 1 case of lobular carcinoma was found among patients,
the magnification of ER group was surveyed based on the type of
lobular and ductal breast carcinoma [Table 2. The exact fisher
test showed no significant relation between ER group and the
type of tumor (Pvalue = 1),

Her2 receptor is an imporlant marker in classification
of breast cancer. The difference between Her2/neu
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Figure 1: Staining of PR receptor in breast cancer
PR classification based on H-score method (b)
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Table 2: The appearance Incidence of ER groups based on the several
varicties of breast cancer

o ___ERGrowp  Total
Negotive  low ER  Intermediote
Microscopic grade
Not identified 0 0.8% 2.5% 3.3%
Grade 1 7.4% 11.5% 9% 27.9%
Grade 2 17.2% 311% 13.1% 61.5%
Grade 3 1% 0.8% 2.5% 7.4%
Age
<50 14.8% 27.9% 13.9% 56.6%
250 13.9% 16.4% 13.1% 434%
Vascular invasion
Negative 5.9% 10.9% 5.9% 22.7%
Positive 22.7% 34.5% 20.2% 77.3%
Necrosis
Negative 22.5% 35.8% 22.5% 80.8%
Positive 6.7% 9.2% 3.3% 19.2%
Lymph node involvement
Negative 12.5% 18.3% 11.5% 42.3%
Positive 17.3% 28.8% 11.5% 57.7%
Diagnosis
Ductal 28.7% 43.4% 7% 99.2%
Lobular 0 0.8% 0 0.8%
Tumor size (mm)
<20 9.1% 10.9% 5.5% 25.5%
20-50 13.6% 24.5% 18.2% 56.4%
>50 5.5% 9.1% 36% 18.2%
Her2/neu
Negative (0-1) 17.2% 221% 13.1% 52.5%
Weakly positive (2) 5.7% 19.7% 12.3% 37.7%
Strongly positive (3) 5.7% 25% 16% 9.8%
PR
Negative 19.7% 6.6% 9% 35.2%
Positive 9% 37.7% 18% 64.8%

positivity and ER positivity is statistically meaningful
(P value = 0.044). Among 122 patients, 52.2% of cases
were negative (grade of 0--1) which 22.1% of them were in
low ER group. In the group of weakly positive HER2/neu
immunohistochemistry slaining (grade 2) (37.7%), the most
cases (19.7%) were low ER group. In Her2/neu with strong
positive staining (grade3) (9.8%), the majority were negative
for ER (5.7%), indicating there was a reciprocal relationship
between the appearance of Her2/neu and ER. Increasing
appearance of Her2/neu was associated with decreasing
occurrence of ER (enhancement of negative ER).

Another clinical prognostic marker for breast cancer is PR
receplor. The frequencies of positive and negative PR groups
were 64.8% and 35.25%, respectively. According to 3 lest, there
was a significant relation between the appearance of ER and PR
receptors (P value <0.001), Among 122 patients, the bulk of
population was PR positive (64.8%) in whom the majorily was in
low ER group (37.7%). Results showed a direct interplay between
the magnification of ER and PR receptors with meaningful
statistical relationship.

Theappearance of ER was also studied based on the size of tumor.
There was no significant difference between ER appearance and
the size of tumors (Pvalue = 0.9) based on Kruskal--Wallis test.
The range of tumor size was 0.6--9 cm with average size of 3.5 cm,
the majority of patients (56.4%) were the range of 2--5 cm tumor
size, the second group was the range of <2 cm (25.5%), and
tumors with the size of >5 cm were the least group (18.2%). In
low ER group, the most of tumors were in the range of 2--5 cm.

DISCUSSION

The purpose of this study was lo invesligale the prevalence
of low ER positive and its association with certain clinical
and pathological properties in breast cancer. Breast cancer
is a heterogeneous disease clinically and biologically. In this
line, several clinical and tissue-specific factors are involved in
determining prognosis and even therapy including age, lymph
node involvement, tumor size, the lype of tumor, tumor grade,
apoplosis, differentiation degree, and vascular invasion." For
instance, the prognosis of breast cancer is highly variable and is
influenced by key factors such as age, tumor size, tumor degree,
vascular invasion, lymph node involvement and above all,
molecular markers. Molecular markers were extensively used
lo recognize Lhe type of lumor and anticipate the response to
therapy. Therapeutic strategies include endocrine remedies for
ER-positive tumors, Herceptin for Her2/neu positive tumors and
chemotherapy for triple negative breast tumors that does not have
any specific targets. Among molecular markers, ER, PR. and Her2
have the most importance because of their role in prognosis and
trealment of patients.

As shown in results, 71.3% were positive ER and 28.7%
were negative for ER. Among ER-positive group, 44.3%
and 27% of population had low and intermediate grades,
respectively, according to H-score method. These resulls are in
concordance with the study performed with NikaC, Gloyeske,
and David j. Dabbs in which about 70--75% of palients was
positive for ER. This study is the based on H-score method and
the results is similar to our study."* Another study was performed
wilh Shahin Sayed and Zahir Moloo, of 304 patients in this
study, 72.4% were ER positive.”! The data of this study was line
with our results. Among PR-positive patients, the majority was
also positive for ER, whereas PR-negative population has the
negative for ER, indicating the direct relationship between two
markers. Gloyeske ef al. showed there is a meaningful relation
between ER and PR, while in the research by Yu et al. there
was no meaningful association.™ In another study with 72.4%
ER-positive patients, 64.8% of paticnts were also positive for
PR that had a similar association with our study.” The results
showed that there was a meaningful association between ER
and the other important biomarkers. In facl, overexpression
of Her2/neu (Her2/neu+) was associated with high frequency
of ER-negative population and there was a reciprocal relation
between the expression of ER and Her2/neu. Although the
majority was Her2/neu positive in other studies, there was no
meaningful association between Her2/neu and ER markers.™"*!
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Although 77.3% of population was positive for vascular invasion,
the association between ER and vascular invasion was not shown
in the present study. The positivity of vascular invasion was
shown to be prevalent in low ER group respective to the group
with intermediate expression of ER. Furthermore, the higher
frequency of vascular invasion in negative ER than intermediate
ER indicates that the expression of ER has not a meaningful
association with vascular invasion. In this line, we proposed that
since the used procedure to evaluate vascular invasion based
on H and E staining may lead to the poor interpretation, other
methods such as D2-40 immunostaining is required lo accurate
interpre! the invasion to vascular lissue. Our results also showed
no meaningful association between the expression of ER with
age, lumor size, and involvement of lymph node that confirm
the results of other studies in these fields.”™

CONCLUSION

Our study reveals thal of the 121 patients, the low ER group has
constituted the prevalence rate (44.3%) with high frequency of
Her2/neu negalive cases (22.1%). In addition, ER expression had
a direct relation with PR, reciprocal association with Her2/neu,
and no association with other clinical features of tumor. This
investigation can provide a valuable implication to identify the
most important prognostic biomarkers in breast cancer and their
application to manage the patients.
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