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ABSTRACT

Background: Breast cancer is the most common cancer in women, containing 
approximately one third of all illnesses in women. Assessment of molecular 
markers is valuable in predicting the outcome of disease and decision making for 
optimal treatment. The purpose of this study was to determine the relationship 
between estrogen and progesterone receptors with Her-2, Ki67, P53, and 
clinicopathological factors in breast carcinoma.
Methods: 184 patients with breast cancer were chosen and immunohistochemistry 
was used for expression of p53 protein, Her-2, Estrogen receptor, Progesterone 
receptor and Ki67 in breast tissues. For statistical analysis, Pearson’s Chi-square 
tes and Spearman’s rho were used.
Results: Positive staining of estrogen receptor, progesterone receptor, Her-2, 
Ki67 and p53 was found in 63%, 53.8%, 54.6%, 56.2% and 42%  respectively. 
Also there was reverse relation between estrogen receptor, progesterone receptor 
with Her-2 (P<0.05), but there was no relation between estrogen receptor and 
progesterone receptor with p53 and Ki67 (P>0.05). Also over-expression estrogen 
receptor was significantly associated with decreased lymph node metastasis and 
malignancy grade (P<0.05). Also over-expression of progesterone receptor was 
significantly associated with decreased malignancy grade (P<0.05).
Conclusion: Breast cancer progression is often associated with alterations in 
expressions of estrogen receptor, progesterone receptor, HER-2/neu, p53, and 
Ki67 and reverse association between hormones receptors and HER2 leads to 
lower or absent hormone receptors in women with HER2 positive breast cancers. 
Also positive estrogen receptor status can be associated with better survival in 
these patients.

Introduction
Breast cancer is the most common malignancy1 and 

the leading cause of cancer death in women.2 It is one 
of the most frequent cancers among Iranian women.3 
Moreover, it is a biologically heterogeneous disease.2 
The importance of several molecular markers in breast 
cancer are being evaluated in recent years.4 Assessment 
of these biomarkers is valuable in predicting the outcome 
of disease and decision making for optimal treatment.5 

Therefore, treatment decisions for breast cancer are 
commonly made based on the information derived 
from the immunohistochemistry (IHC) of biological 
markers,6 especially estrogen receptor (ER), progesterone 
receptor (PR), Her2/neu, Ki67 andp53.4 Estrogen receptor 
status and/or progesterone receptor status are useful as 
prognostic factors, although their importance lies more 
as predictors of response to endocrine therapy. 

Patients with ER/PR positive tumors are hormone 
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responsive and therefore have a significantly better 
prognosis compared with patients whose tumors are 
ER/PR negative.7 Also studies showed Estrogen is an 
important mitogen, exerting its activity by binding to 
its receptor. ER found in 50-80% of breast cancers.2 
The proto-oncogene Her2-neu (c-erbB-2), localized to 
chromosome 17q21, encodes a transmembrane tyrosine 
kinase growth factor receptor. Her- 2/neu shares 
considerable homology with the epidermal growth factor 
receptor.7 It is overexpressed in 20-30% of patients with 
breast cancer, with regard to its role as a prognostic and 
predictive factor. Although many studies have suggested 
that HER2 over-expression may be associated with a poor 
clinical outcome, other studies have not fully supported 
this observation.7 Also HER2 over-expression has been 
associated with resistance to hormonal therapy in several 
studies.7 Ki-67, proliferation index,8 is a non-histone 
nuclear protein that is closely linked to proliferating 
cells,9 and are associated with worse outcomes.10 

High Ki-67 expression is associated with higher 
histological grade, larger tumor size, the presence of 
axillary lymph nodalmetastasis, shorter disease-free 
and overall survival in patients with breast cancer.9 
Therefore, Ki67 has been suggested as a prognostic 
marker in patients with breast cancer. p53 as a 53 KD 
nuclear phosphoprotein,6,11-13 plays an important role in 
many critical cellular events related to human aging and 
cancer, including DNA damage,14 telomere shortening 
and oxidative stress.15 Also p53 is involved in regulating 
cell proliferation and inducing apoptosis.16 Many studies 
showed that overexpression of p53 protein in breast 
tumors can be associated with high cell proliferation 
and increased risk of progression.13 Therefore, we aimed 
to evaluate the relation between expression of estrogen 
receptor and progesterone receptor with HER2, p53, and 
Ki67 in samples of breast tissue from 184 patients with 
breast cancer.

Patients and Methods
Breast cancer tissue was obtained from 184 patients with 

breast cancer after taking their consent during 2014-2015 
from Hospitals in Yazd city, central Iran. Also this study 
was approved by the Ethics Committee and Research 
Committee of Yazd Research and Clinical Center for 
Infertility.

Following fixation, the specimens were embedded on 
wax paraffin and sliced to 4 µm in thickness for staining. 
The haematoxylin and eosin (H&E) as histological 
method was used to stain and analyze tissue sections. 
The histological grade of tumor is determined by Bloom 
and Richardson17 and modified by Elston.18

Immunohistochemical analysis was performed on 
specimens that were embedded on wax paraffin from 
the main tumors. 4 µm thick histological sections were 
mounted on poly-L-lysin coated slides. Then slides were 
dewaxed with xylene and rehydrated by decreasing the 
intensity of alcohol. For blocking endogenous peroxidase 
activity, sections were treated with 3% hydrogen peroxide 
for 15 min. Then, the slides were transferred to citrate 
buffer and boiled for 15 min in pH 9, but Her-2 in pH 6 in 
a microwave oven for antigen retrieval. Then, the sections 
were washed 3 times with phosphate buffered saline. 
For blocking non-specific binding sites, the slides were 
incubated in 1% BSA in phosphate buffered saline (PBS) 
for 20 min. Then, the sections were exposed to primary 
antibody.6 Table 1 shows the used primary antibodies.

Then, the secondary antibody sheep anti mouse, 
anti-Rabbit Horseradish peroxidase (ready to use) was 
used and in a later stage, sections were incubated with 
3,3-diamino-benzidine tetrahydrochloride (Sigma). Then, 
the sections were counterstained with hematoxylinandand 
were washed in tap water, dehydrated, and mounted with 
glass cover slips. Negative control was performed by 
replacing the primary antibody with fetal bovine serum 
in each series.

Her-2 was categorized as positive or negative: 0=no 
staining, 1=weak, 2=moderate, and 3=strong staining. 
Positive staining was considered as a score of ≥1. ER and 
PR nuclear stains were categorized as positive or negative. 
The positive staining was considered as >1% of the cell 
nuclei stained. Ki67 staining was categorized as positive 
or negative. The positive staining was considered >20% 
of the cell nuclei. P53 staining was categorized as positive 
or negative. The positive staining was considered >5%.

Statistical analysis was performed using SPSS software, 
version 19. Initially, the correlation of each tumor 
marker was evaluated by Pearson and Chi-Square tests. 
For measuring the coefficient of concordance between 
two variables, Spearman’s rank correlation coefficient 
(Spearman’s rho) was used. Statistical significance was 
considered as P<0.05.

Results
The results showed that ER and PR had the highest 

correlation among tumor markers. The characteristics 
of patients with breast cancer (histological type, nuclear 
grades, age and tumor size) are shown in table 2.

The result of this study showed that 68 (36.95%) patients 
were ER negative and 116 (63%) were positive. Frequency 
and percent of the immunohistochemical expression of 
steroid receptors, Her2/neu, Ki67 and p53 are shown in 
table 3.

Table 1: Antibodies used for immunohistochemical characterization of breast cancer patients
Antibody Isotype Dilution Source
ER Monoclonal mouse anti human1D5 Ready for use Dako
PR Monoclonal mouse anti human PGR 636 Ready for use Dako
Her2 Polyclonal Rabbit anti human c-erbB2 1: 400 Dako
P53 Monoclonal mouse anti human DO7 Ready for use Dako
Ki67 Monoclonal mouse anti human MIB-1 Ready for use Dako
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The results of this study showed that there was reverse 
correlation between ER with Her-2 (P<0.01, r=-0.27). 
Moreover, there is a reverse relation between PR with 
Her-2 (P<0.01, r=-0.21). Relation between ER and PR 
with p53, Ki67 and Her-2 is shown in table 4.

We found a relationship between ER with grade (P<0.01, 
coefficient correlation=-0.28), PR with grade (P<0.05, 
r=-0.23) and relation between ER with Lymph nodes 
(P<0.05, r=-0.24). Table 5 shows relation between all 
biomarkers with grade and lymph nodes.

Moreover, the results showed that there is no correlation 
between ER with age (P=0.175) and PR with age (P=0.52).

Discussion
Tumor markers are molecules occurring in tissue that 

are associated with cancer and whose identification 
is useful in patient diagnosis, treatment or clinical 
management. Therefore determination of factors affecting 
clinicopathological features of breast cancer is important 
in improving insight toward this disease.5 In this study, the 
immunohistochemical expression of tumor markers (ER, 
PR, HER- 2/neu, P53 and Ki67) in patients with breast 
cancer was different from other studies. This difference 
may be due to genetic differences, however other factors 
such as threshold for positivity are responsible for at least 
some of the differences.2 One study showed that 75% of 
patients with ER+/ PR+, 40% of patients with ER+/ PR-, 
25% of patients with ER-/ PR+ and 5% of patients with 
ER-/PR- respond to endocrine therapy.19 Since ER+ breast 
cancers are more commonly found in older women and 
screening mammograms are more frequently used in 

older women, the detection method may have resulted 
in a greater relative increase in the age-adjusted rates 
for ER+ cancers than for ER- cancers. If mammogram 
screening was positively correlated with environmental 
pollutants this could partially account for the correlation 

Table 2: Characteristics of breast cancer patients (histological type, nuclear grades, age and tumor size)
Patient characteristics Frequency (n=184 ) Percentage
Histological type
Infiltraiting Ductal Carcinoma 163 89.5
Infiltrating lobular Carcinoma 15 8.33
Medulary Carcinoma 4 2.2
Missing system 2 1.09
Nuclear grades
1 14 7.6
2 115 62.5
3 53 28.8
Missing system 2 1.08
Age
≤40 72 39.2
Age>40 112 60.8
Tumor Size
≤3Cm 41 22.28
>3Cm 94 51.08
Missing value 49 26.63

Table 3: Frequency of positive expression of steroid receptors, Her2/neu, Ki67 and p53 in 184 breast cancer patients
Biomarker Frequency Percent
ER 116 63.05
P53 71 38.5
Her2 100 54.6
Ki67 98 53.2
PR Positive 100 54.3

Table 4: Relation between ER with Her-2, PR, p53 and Ki67 
in patients with breast cancer
Variables ER PR

P value P value
P53
98(-)
71(+)

0.435 0.302

Ki67
75(-)
98(+)

0.688 0.126

Her-2
83(-)
100(+)

0.007 0.004

P<0.05 is statistical significant

Table 5: Relation between biomarkers with grade and 
lymph nodes
Biomarker Lymph Nodes Grade
ER 0.045 0.002
PR 0.27 0.02
Ki67 0.35 0.085
Her2 0.51 0.28
P53 0.052 0.052
P<0.05 is statistical significant
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observed between environmental pollutants and ER+ 
breast cancers.20 

Also, we found a reverse association between hormones 
receptors and HER2 which led to lower or absent hormone 
receptors in women with HER2 positive breast cancers. 
This is one of the reasons why women who over-express 
HER2 may be resistant to tamoxifen.21 There are many 
findings in agreement with our reports which showed that 
there is a reverse significant association between hormones 
receptors expression and HER2 over-expression.21 HER2 
over expression may also correlate with resistance to 
hormonal therapy, sensitivity to anthracycline-based 
chemotherapy and resistance to CMF (cyclophosphamide, 
methotrexate, 5-FU).6 Moreover, HER2 over-expression is 
associated with partial resistance to endocrine treatment. 
The complex cross-talk between ER and HER2 pathways 
might be an underlying cause of resistance, although the 
intrinsic biological mechanism is poorly understood.22 
Another study did not find any association between 
ER expression and HER2 over-expression.23 Estrogen 
receptor and PgR have an inverse relationship with Ki67 
and when ER, PR decreased, Ki-67 increased.24 Ranade 
and colleagues reported that ER and PR have a negative 
correlation with p53 protein.25 Therefore, increased ER 
and PR were associated with resistance to apoptosis. Also 
our study showed that there is a reverse relation between 
ER with Lymph nodes and grade. Therefore it seems that 
ER-positive tumors are correlated with better survival 
than ER-negative tumors and decreased breast cancer 
mortality in afflicted patients. Rodriguez and co-workers 
found similar results26, while another study showed that 
no correlation was found between ER/PR status and 
lymph node metastasis.2 

Conclusion
In conclusion, these findings showed that breast 

cancer progression is often associated with alterations 
in expressions of ER, PR, HER-2/neu, p53 and Ki67. 
These changes might affect the treatment decision. 
The difference between positive expressions of these 
biomarkers with other studies may be due to genetic 
differences. However, other factors such as threshold 
of positivity are responsible for at least some of the 
differences. Reverse association between hormones 
receptors and Her-2 leads to lower or absent hormone 
receptors in women with HER2 positive breast cancers. 
Also ER positive correlated with better survival in breast 
cancer patients.

Conflict of Interest: None declared.
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