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Abstract: Background and Objectives: Breast cancer is the leading cause of cancer related death globally and presents 
as the most common female malignancy in Iran. Multiple factors are associated with an increased risk of developing 
breast cancer; for example first degree family history of breast cancer, BRCA1, 2 mutation and history of atypical 
hyperplasia on biopsy are the most important risk factors for developing breast cancer. Some prognostic factors are 
classically used that it would help us to either choosing recommended optimal treatment or recognizing the prognosis. In 
several studies it is shown that these factors have different patterns in age groups or histopathologic types. The aim of 
this study was to determine the age distribution of hormone receptors and biomarkers and determine their relation to the 
histopathologic types. 

Methods: Data were gathered from the medical records of Baqiyatallah hospital, Tehran, Iran. Breast cancer patients 
whose disease was confirmed by pathologic studies and had immunohistochemical profile, were included. Estrogen 
receptor (ER), Progesterone receptors (PR), HER2/neu and p53 were selected as biomarkers of this study.  

Results: Mean age of patients was 49.47±12.50 years (range 20 to 86). The most common histopathologic type was 
invasive ductal carcinoma. Distribution of ER and PR against age detected similar; ER positivity increased with age and 
it peaked in fifth decade of life, and PR positivity showed more regular pattern and it also peaked in fifth decade of life (p 
<0.05) HER2/neu positivity also had trend to increase with age and it peaked in sixth decade of life, but P53 had trend to 
show unimodal distribution pattern that peaked in sixth decade of life, but this findings were not statistically significant 
(p>0.05). 

Conclusions: Our breast cancer patients were generally younger than patients round the world. The different distribution 
pattern of biomarkers in our studies in comparison with similar studies, may suggest different biologic behavior of breast 
cancer in our patients. Further studies will help illuminate this point.  

Keywords: Age groups, Biological tumor markers, Breast Neoplasms, Pathology, Iran. 

INTRODUCTION 

In women, breast cancer is the most frequently 
diagnosed cancer and the second leading cause of 
cancer death in the United States [1], while being the 
leading cause globally [2]. It is the most common 
female malignancy in Iran, as well [3]. Multiple factors 
are associated with an increased risk of developing 
breast cancer; for example first degree family history of 
breast cancer, BRCA1, 2 mutation and history of 
atypical hyperplasia on biopsy are the most important 
risk factors for developing breast cancer. Other risk 
factors including age, duration of estrogen exposure 
(e.g. early menarche, nulliparity, late menopause), oral 
contraceptive, alcohol consumption (more than 2-5 
drinks/day) [4]. Several risk and prognostic factors 
have been determined to help recommend optimal 
treatments. Lymph node status, tumor size,  
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histopathologic features including tumor type and 
grade, and hormone receptor status are well-accepted 
as prognostic factors. Hormone receptor status is also 
used to predict the response to hormonal therapy [5]. 
Prognostic markers correlate with the survival 
independent of the systemic therapy. Classical 
prognostic factors are estrogen receptor (ER), 
progesterone receptor (PR) and human epidermal 
growth factor receptor 2 (HER2/neu). ER-positive 
breast cancers are associated with a better prognosis. 
But ER/PR-negative tumors are often associated with 
aggressive disease.  

ER status is, however, correlated with other 
established indicators of favorable prognosis, such as 
age, diminishing its role as an independent prognostic 
factor. The prevalence of ER positive tumors increases 
with age. It is observed that better prognosis related to 
positive ER status is less pronounced for women <40 
years [6]. ER and PR are used as predictive markers 
for response to hormonal therapy and PR is also used 
as a prognostic factor in ER+ breast cancer. HER2, a 
proto-oncogene, is more common among the high 
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grade tumors and is associated with poor prognosis [7]. 
Herceptin (trastuzumab) and Pertuzumab are the only 
FDA-approved therapeutic antibodies for HER2+ 
breast cancer [8]. ER status and HER2 are important 
factors in determining the suitable treatment for breast 
cancer, thus affecting survival. Aromatase inhibitors are 
favored over tamoxifen in PR negative and HER2 
positive tumors, though ER/PR- HER2+ tumors are 
associated with lower responsiveness to any type of 
hormone therapy [9]. Studies have shown significant 
correlation with clinical outcomes.  

There is a strong correlation between number of 
cells positive for Ki67 and nuclear grade, age and 
mitotic rate [7]. It is believed that breast cancer at 
younger age is more aggressive and is associated with 
poor outcome. Studies show that younger women 
present with higher grade and poorly differentiated 
tumors and ER negative and HER2 positive tumors are 
more common in this age group [10]. Earlier detection 
of breast cancer necessitates more effective and 
acceptable treatments and patient selection is crucial to 
obtain the best results. Some factors have prognostic 
values while predicting patient’s response to therapy. 
Determining the pattern of distribution of these markers 
in breast cancer patients, may spot light on treatment 
options which should be used more widely in Iran. In 
this study we investigated the prevalence of breast 
cancer histopathologic subtypes and the biomarkers 
ER, PR and HER2; we also present the distribution of 
these factors in accordance with age.  

MATERIAL AND METHODS 

Inclusion and Exclusion Criteria 

Studies were eligible if they met the following 
criteria: (1) the main exposure of interest was invasive 
breast cancer stratified by ER/PR, HER2/neu and P53 
status (negative/positive or low/high expression); (2) 
male patients excluded from our study for unifying our 
study, because male patients with breast cancer have 
different pattern of biomarkers (3) over 240 patients 
were enrolled in the study, which did not present 
redundant data. 

In this retrospective study, detailed clinico-
pathological information of breast cancer patients from 
Baqiyatallah hospital was consecutively collected since 
March 2005 till March 2008. These patients were 
diagnosed with invasive breast cancer and were 
undergone surgical treatments. Major pathological 
parameters were obtained from the medical records of 
each patient and the final staging was performed based 

on the American Joint Committee on Cancer (AJCC) 
staging criteria version 7 and the situation of 
biomarkers delineated by immunohistochemical (IHC) 
procedure. Based on ASCO 2010 IHC criteria, ER and 
PR assays be considered positive if there are at least 
1% positive tumor nuclei in the sample on testing in the 
presence of expected reactivity of internal (normal 
epithelial elements) and external controls [11]. 
Targeting a peptide on C-terminus of the 185 kDa 
HER2/neu protein, estrogen receptor antibody and 
progesterone receptor antibody in 1:50 dilution each. 
College of American Pathologists (CAP) and the 
American Society of Clinical Oncology (ASCO) 
recommended guidelines for grading HER2/neu status 
was used [12]. Some patient’s profiles of hormone 
receptors and biomarkers were not complete. Due to 
small number of missing data, they were considered as 
negative.  

All histological studies were performed by the same 
pathologist in the Baqiyatallah hospital and we used 
data, registered in patient’s medical records.  

The frequency and percentage of histopathologic 
types were calculated by age and receptor status. 
Finally, the distribution of breast cancer subtypes and 
receptor status was assessed across age. Qualitative 
variables were analyzed using Chi square test.  

As a so important issue, we try our best to conduct 
this study in accordance with Declaration of Helsinki of 
1996. 

RESULTS 

Age distribution: A total of 244 breast cancer 
patients were registered. 5 male patients were 
excluded due to exclusion criteria. The age distribution 
showed peak incidence in the age group 46-50 years, 
while the age group under 30 years had fewest 
patients. Mean age at diagnosis was 49.4 ± 12.39, 
ranging from 24 to 86 years. The frequency of breast 
cancer in each age group is shown in Table 1 and 
Figure 1.  

Histological types against age: The most common 
type of breast cancer in all age groups was invasive 
ductal carcinoma (80%). After that, invasive lobular 
carcinoma and medullary carcinoma were most 
frequent, each accounting for 5.2% of patients (Table 
1).  

Biomarkers against histological type: The most 
common receptor in invasive ductal carcinoma was 
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Table 1: Frequency of Various Histopathologic Types by Age Groups 

HISTOPATHOLOGIC TYPES  

IDC MC MuC PC TC ILC IDC LCIS DCIS PCIS Total 

Frequency 3 3 0 0 0 0 0 0 0 0 6 

% within age group 50 50 0 0 0 0 0 0 0 0 100 

% within pathology 1.6 25 0 0 0 0 0 0 0 0 2.6 
<31 

% of total 1.3 1.3 0 0 0 0 0 0 0 0 2.6 

Frequency 44 2 0 2 0 5 1 0 0 0 54 

% within age group 81.5 3.7 0 3.7 0 9.3 1.9 0 0 0 100 

% within pathology 23.8 16.7 0 50 0 41.7 50 0 0 0 23.6 
31-40 

% of total 19.2 0.9 0 0.9 0 2.2 0.4 0 0 0 23.6 

Frequency 59 4 4 1 3 2 1 0 0 0 74 

% within age group 79.7 5.4 5.4 1.4 4.1 2.7 1.4 0 0 0 100 

% within pathology 31.9 33.3 66.7 25 60 16.7 50 0 0 0 32.3 
41-50 

% of total 25.8 1.7 1.7 0.4 1.3 0.9 0.4 0 0 0 32.3 

Frequency 45 2 1 1 0 4 0 1 0 0 54 

% within age group 83.3 3.7 1.9 1.9 0 7.4 0 1.9 0 0 100 

% within pathology 24.3 16.7 16.7 25 0 33.3 0 100 0 0 23.6 
51-60 

% of total 19.7 0.9 0.4 0.4 0 1.7 0 0.4 0 0 23.6 

Frequency 25 1 0 0 2 0 0 0 0 1 29 

% within age group 86.2 3.4 0 0 6.9 0 0 0 0 3.4 100 

% within pathology 13.5 8.3 0 0 40 0 0 0 0 100 12.7 
61-70 

% of total 10.9 0.4 0 0 0.9 0 0 0 0 0.4 12.7 

Frequency 9 0 1 0 0 1 0 0 1 0 12 

% within age group 75 0 8.3 0 0 8.3 0 0 8.3 0 100 

% within pathology 4.9 0 16.7 0 0 8.3 0 0 100 0 5.2 

A
G

E
 G

R
O

U
P

S
 (y

ea
rs

) 

>70 

% of total 3.9 0 0.4 0 0 0.4 0 0 0.4 0 5.2 

Frequency 185 12 6 4 5 12 2 1 1 1 229 

% within age group 80.8 5.2 2.6 1.7 2.2 5.2 0.9 0.4 0.4 0.4 100 

% within pathology 100 100 100 100 100 100 100 100 100 100 100 To
ta

l 

% of total 80.8 5.2 2.6 1.7 2.2 5.2 0.9 0.4 0.4 0.4 100 

IDC= Invasive ductal carcinoma; MC= Medullary carcinoma; MuC= Mucinous carcinoma; PC= Papillary carcinoma; TC= Tubular carcinoma; ILC= Invasive lobular 
carcinoma; IDC= Invasive ductal carcinoma; LCIS= Lobular carcinoma in situ; DCIS= Ductal carcinoma in situ; PCIS= Papillary carcinoma in situ. 

HER2/neu. ER was the most common receptor in 
invasive lobular carcinoma and tubular carcinoma, and 
the second most common in invasive ductal carcinoma 
(Table 2). 

Biomarkers against age: Tumors with positive 
biomarkers were most frequent in patients under 50 
years. ER and PR had heterogeneous age distribution 
(p=0.031, p=0.033, respectively) (Table 3). These 
receptors were most frequently positive between 46-50 
years of age. Other biomarkers were distributed 
normally and no age predominance was observed (p > 
0.05). ER distribution had unimodal distribution that it 

increased in incidence to reach its peak in the range of 
46-50 years old (17.5%); Thereafter its frequency 
decreased in accordance with age. However, regarding 
PR its distribution was more regular and it also peaked 
in fifth decade of life. (Figure 1: Frequency of estrogen 
receptor by age, Hassan Akbari, Figure 2: Frequency 
of breast cancer biomarkers by age in Iran, Hassan 
Akbari). 

DISCUSSION 

In Iran, as in many countries of Eastern 
Mediterranean Region, breast cancer is more 
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Figure 1: Frequency of various Histopathologic types by age. 

 

Table 2: Frequency of Biomarkers by Histopathological Type 

 BIOMARKERS 

HISTOPATHOLOGICAL TYPES P 53 Her2/neu ER PR 

Lobular carcinoma in situ (LCIS) 1 (1.2%) 1 (0.7%) 0 0 

Ductal carcinoma in situ (DCIS) 0 0 1 (0.7%) 1 (0.8%) 

C
ar

ci
no

m
a 

in
 s

itu
 

Papillary carcinoma in situ 0 1 (0.7%) 1 (0.7%) 1 (0.8%) 

Invasive ductal carcinoma 68 (78.2%) 129 (86.6%) 127 (82.5%) 102 (82.9%) 

Medullary carcinoma 5 (5.7%) 4 (2.7%) 0 0 

Mucinous carcinoma 
4 

(4.6%) 
0 4 (2.7%) 

4 
(3.3%) 

Papillary carcinoma 2 (2.3%) 2 (1.3%) 3 (1.9%) 3 (2.4%) 

Tubular carcinoma 1 (1.1%) 3 (2%) 5 (3.2%) 4 (3.3%) 

Invasive lobular carcinoma 4 (4.6%) 7 (4.7%) 11 (7.1%) 6 (4.9%) In
va

si
ve

 c
ar

ci
no

m
a 

Invasive with extensive intraductal carcinoma 2 (2.3%) 2 (1.3%) 2 (1.3%) 2 (1.6%) 

P value  >0.05 >0.05 0.00 0.015 

 

Table 3: Frequency of Biomarkers by Age Groups 

AGE GROUPS (years) 

BIOMARKERS <30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 >70 P value 

P53 2 
(2.4%) 

8 
(9.6%) 

9 
(10.8%) 

12 
(14.5%) 

12 
(14.5%) 

14 
(16.8%) 

13 
(15.7%) 5 (6%) 3 

(3.6%) 5 (6%) >0.05 

HER2/neu 2 
(1.5%) 

14 
(10.3%) 

15 
(11.2%) 

21 
(15.7%) 

21 
(15.7%) 

18 
(13.3%) 

18 
(13.3%) 

10 
(7.3%) 8 (6%) 8 (5.9%) >0.05 

Estrogen 
receptor 

1 
(0.7%) 

14 
(9.8%) 

15 
(10.5%) 

21 
(14.7%) 

25 
(17.5%) 

20 
(14%) 

21 
(14.7%) 

9 
(6.3%) 

8 
(5.6%) 9 (6.3%) 0.031 

Progesterone 
receptor 

1 
(0.9%) 

10 
(8.6%) 

10 
(8.6%) 

19 
(16.3%) 

20 
(17.3%) 

17 
(14.6%) 

17 
(14.6%) 

9 
(7.7%) 

5 
(4.4%) 4 (3.6%) 0.033 
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Figure 2: Frequency of breast cancer biomarkers by age in Iran. 

commonly detected in women under the age of 50 [10]. 
Consistent with similar studies in Iran [14-18] the mean 
age of patients in this study was 49.5 years which is 
about one decade younger than patients in western 
countries [19]. It may suggest a difference in biologic 
behavior of tumors in our patients. More than half of 
patients in our study were younger than 50 years and 
this pattern was seen in all histological types, except 
for the invasive lobular carcinoma. 

ER/PR receptors were most frequently positive 
between 46-50 years of age. In our study, frequency of 
estrogen receptor increased with age and peaked at 
fifth decade of life. Regarding progesterone receptor 
distribution, it showed more regular pattern and it also 
peaked in fifth decade of life. Regarding P53 and 
HER2/neu no age predominance detected (Figure 2). 

Invasive ductal carcinoma was detected as the most 
common type of breast cancer overall, followed by 

invasive lobular and medullary carcinoma. These 
figures are consistent with both Iranian and western 
studies [16, 19].  

We compared our results with age distribution 
patterns for different histopathologic types of breast 
carcinoma, published by American Association for 
Cancer Research [18] (Table 4). It shows a younger 
age at diagnosis in the Iranian patients. 

The age-associated pattern of distribution of 
biomarkers that we observed was different from most 
studies reported from outside Iran. Many studies report 
a positive correlation between age and positive 
estrogen receptors [20-23], while progesterone 
receptor showed no significant age association [19, 
20]. However, Pourzand et al. reported a direct 
correlation between positive progesterone receptor 
status and being younger than 40 years [24]. In our 
study, ER and PR showed heterogeneous patterns of 

Table 4: Comparison of Age Distribution Patterns in USA and Iran 

HISTOPATHOLOGICAL TYPES 

 Ductal NST Tubular Lobular Medullary Inflammatory Papillary Mucinous 

 USA Iran USA Iran USA Iran USA Iran USA Iran USA Iran USA Iran 

Total cases% 68.5 80.8 1.6 2.2 8.1 5.2 1.1 5.2 1.2 0.7 1.7 2.8 2.6 

Median age 61 N/S 62 N/S 66 N/S 51 N/S 56 70 N/S 71 N/S 

Peak age of 
incidence <50 <50 50-

69 <50 70-79 <50 <50 <50 <50 70-79 <50 70-79 <50 

Positive 
Estrogen 
receptor%  

62 68.6 73 100 75 91.7 17 0 36 

N
/S

 

59 75 75 66.7 

Note: N/S: Not specified, NST: No special type. 
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distribution in accordance to age and both were 
significantly more prevalent between age 40 and 50. 
Regarding the fact that most of our patients were in this 
age group, it may suggest a role for these receptors. 
Younger age of breast cancer patients in Iran may be 
attributed to early expression of markers. Besides, 
these receptors were the most common receptor types 
in all histological categories after HER2/neu. 

A study in Taipei, China [25] reported comparison of 
prognostic molecular markers in women aged under 35 
with older patients and it was found that women under 
35 were, they found higher ER- and PR- positive than 
negative (Table 5).  

Consistent with other studies [10, 26], we observed 
that HER2 over-expression was more common in 
younger patients.  

Among different histological types, HER2/neu over-
expression was significantly high in invasive ductal 
carcinoma. Since this histological type is the most 
common one, this marker could be an important one in 
epidemiologic studies in Iran. This result was also 
reported by other researchers from Iran [27-29].  

Since invasive ductal carcinoma is the most 
common histological type of breast cancer in Iran, and 
HER2/neu is the most common receptor in this tumor, 
Herceptin-therapy may be beneficial in Iranian breast 
cancer patients. 

CONCLUSION 

Our findings exhibit different results for age of onset 
and biomarkers of breast cancer, in comparison with 
other WHO regions. This issue may declare different 
behavior of breast cancer cells among Iranian women 
that would result in different response to therapies. 
Future studies needed to depict this important issue. 
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