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Abstract:
Background: Breast cancer (BC) is a heterogeneous disease witch produce from a number of genetic and
epigenetic risks that lead to dysregulation of cell growth, circumvention of apoptosis, and development of the
ability to invade the underlining tissue through the basement membrane. Aim: To assessment the association of
BMI and age with positive receptors and metastasis status subtypes expression in Iraqi women of BC and
determine the ERA and ERB and investigated the impact of those biomarkers alteration on the prognosis of
patients with BC. Methods: This case-control study involved on 120 women with BC and same number as
control group. Estimation of ERA and ERB were based on sandwich- ELISA. Results: The results examined that
age and BMI of women with BC were significant associated with positive expression of ER and PR (p-value
<0.05), but there were no association between those parameters and expression of Her-2 receptor subtype (p-
value >0.05). The results referred to a significant effects of age and BMI on expression of ER and PR in women
with BC (OR=1.25 CI95%=0.49-3.51, OR=1.60 CI=0.61-4.16) (OR=1.4 CI95%=1.4-3.6, OR=1.83
CI95%=0.69-4.87), respectively. The results suggested the significant increase in incidence of IDC type of BC
compare to ILC in women with (BMI ≥ 25) Conclusion: Assessment of ERA and ERB are useful in diagnosis
and following up of women with BC in different ER, PR, Her-2, and in different histological grades.
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Introduction:
Assessment of the agents that relate with an increase the incidence rates of breast cancer (BC) development is an
important factor in general health screening and premature detection for women (1,2). BC is a heterogeneous disease
witch results from a chains of genetic and epigenetic events that lead to deregulations of cell growth, circumvention of
apoptosis, and development of the capacity to invade the underlining tissue through the basement membrane (3,4).
The incidence is much higher for women but BC affects both men and women. Overall rating, women are at 100-fold
higher risk of BC than men (5). Besides sex and from the above data suggested that the aging is one of the most
important risk factors of the BC, because the incidence of BC is highly related to the increasing age. In 2016,
approximately 99.3% and 71.2% of all BC associated deaths in America were reported in women over the age of 40
and 60 years, respectively (6). Therefore, it is necessary to have a mammography screening ahead of time in women
aged 40 or older (7). In Iraq, the same study suggested that the mean age of BC incidence was from 50 to 60 years (8).
Nearly a quarter of all BC cases are related to family history and women, whose mother or sister has a family history
of BC are a higher risk factor to incidence with this cancer (9,10). The aim of this study to assessment the association
of BMI and age with positive receptors expression and metastasis status subtypes in Iraqi women of BC and determine
the ERA and ERB and investigated the impact of those biomarkers alteration on the prognosis of women with BC.
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Materials and Methods:
Study design:
This study was done at the laboratories of chemistry department, College of Medicine , University of Babylon. The
patients group recruited in this study were 120 women in the age group ranging from 29 - 72 years , the mean ± SD
was (56.3 ± 11.7 y). The diagnosis of BC confirmed by CT- scanning, ultrasound, MRI and biopsy with histo-
pathological examination. One hundred and twenty apparently healthy women (without breast diseases) were taken as
a control group of the age ranging ( 27-71 y), the mean ± standard deviation (SD) was (54.9 ± 10.7 y). The ages of this
group were matched to ages patient group, where statistical analysis showed no significant differences in ages
between patient and control groups (p>0.05). Control group underwent full history and physical examination
including: address, age, smoking , past history of diseases and medications. Any women whom suffered from
mammary glands diseases and whom used contraceptive pills were also excluded from this group.
Estimation of ERA and ERB:
This method was based on Sandwich-enzyme linked immune sorbent assay (ELISA). The micro-Elisa strip plate
provided has been pre-coated with an antibody specific to ERA. Standards or samples were added to the appropriate
wells and combined with the specific antibody for ERA . Horseradish Peroxidase (HRP)- conjugated antibody
specific for ERA was added to each well and then incubated. The TMB substrate solution was added to each well.
Only those wells that contain ERA and HRP conjugated ERA antibody will appear blue in color and then turn yellow
after the addition of the stop solution. The concentration of ERA can be calculated in the samples by comparing the
OD of the samples to the standard curve.

Results:
Women with BC were classified according to the age ( ≥50 and < 50) into two subgroups depending on family
history (FH), histological type (HT), histological grade (HG)(IDC, in situ ductal carcinoma)(ILC, in situ lobular
carcinoma), estrogen receptor (ER), progesterone receptor (PR), Her-2 receptor (HER-2), menopause status (MS),
cancer site (CS), and metastasis status (MS) , as shown in Fig. (1):

Figure (1): Age distribution of patient subgroups
Amongst 120 women with breast cancer who contributed in this study, there were classified according to the
BMI( ≥25 and < 25) into two subgroups as described in above as shown in Fig. 2:
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Figure (2) : BMI distribution of patient subgroups
The results of this study revealed that that age and BMI of women with BC were significant associated with positive
expression of ER and PR, but there were no association between those parameters and expression of Her-2 receptor
subtype.
Table 1 show the levels of ERA (pg/ml) depending on clinic-pathological variables in study subgroups:
Table (1): Levels of ERA (pg/ml) depending on clinic-pathological variables in study subgroups
Clinic-pathological
variables

ERA (mean± SD) pg/ml

Age

ERA (mean± SD) pg/ml

BMI
Family history

Yes
No

≥ 50 < 50 p-value ≥ 25 < 25 p-value

123.7±4
123.9±3.7

123±3.8
122±3.6

0.055
0.088

122.5±3
122.5±2

122±2.9
122±1.5

0.084
0.093

Histological type
IDC
ILC

122.7±3.9
123.6±3.8

122±3.9
123±3.5

0.065
0.078

122.6±2
122.8±2

121±2.3
121±1.9

0.094
0.063

Histological grade
Grade 1+2
Grade 3

121.7±3.7
123.5±3.2

121±3.8
120±3.6

0.095
0.008

122.3±3
123.5±2

122±2.9
119±1.5

0.084
0.003

Menopausal status
Pre
Post

124.7±4
123.9±3.9

120±3.8
121±3.8

0.000
0.000

123.6±3
122.5±2

122±1.9
124±2.5

0.000
0.000

Site of cancer
Right
Left

123.7±4.1
123.9±3.7

123±3.8
123±3.6

0.075
0.098

122.5±2
122.5±2

122±1.9
122±1.8

0.14
0.19

Metastasis status
Yes
No

124.8±3.9
124.9±3.9

120±3.7
124±3.7

0.000
0.054

124.2±3
122.1±2

122±2.9
122±1.5

0.000
0.076

The figure 3, showing the serum levels of ERA and ERB in women with BC compare to control groups. The serum
levels of ERA were significantly raise (124.9±14 pg/ml, P<0.05) in women with BC compare to control group
(99.8±10.2 pg/ml). Serum levels of ERB was showing no significantly differences (12.3±4 pg/ml, P=0.126) in
patients with BC compared to control group (11.6±3 pg/ml).
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Figure (3): Serum level of ERA and ERB (pg/ml) in patients and control groups
Discussion:
Women with BC were included in this study have an age of 56.3 ± 11.7 years. The minimum and maximum age were
29 and 72 years respectively, in which about 53 % of the patients located in the age ≥50 years of old and 47% were in
the age <50 years of old. The current study showing that the highest frequency of BC was in women with age of 51-60
years, followed by those with age of 41-50 years. This trend of frequency rate in relation to age was inconsistent to
that reported for Arab Countries and globally. Thakur P et al., (2017) were suggested that age is one the most
important known risk factor for breast cancer (11). They found that the females with age >50 years were 49% but
female with age < 50 were 51%. Furthermore, the fact that the prevalence of BC correlate with age and this finding
disagreement with the results of present study that showing the incidence rate increase with age. Other study from Iraq
suggested that the age is the main risk factor for BC and the incidence rate increase with age and this results in same
line with our finding (12). The present results disagreed with two studies in Iraq performed on women with BC and
revealed that the peak of age frequency in the Iraqi BC patients was 44.5 years, and that 76.8% were under 50 years
(13,14). For obese and excess body weight (over weight and pre-obese) is generally recognized as a significant risk
factor for many common cancers included BC (15). The association between body mass index and BC risk has
received much attention in the past few years, but the findings have still been controversial, therefore in this study, we
examined the association of BMI and increase risk of Iraqi women with BC. The results of present study suggested the
significant increase in incidence of IDC type of BC compare to ILC in women with (BMI ≥ 25) and the IDC is the
must type of BC in the world. This results may be due to increase fats and muscles mass in chest of women lead to
pressing on milk ducts in breast tissue leading to increased risk of IDC type of BC. The results show increase
incidence of BC in women have not expressed Her-2 receptor and this will give a negative correlation between
women have (BMI≥ 25) and negative Her-2 receptor expression. This cause–effect relationship between obesity
indices and BC has been espoused in various studies including that of Kang L et al., (2018) (16). Obesity is a
significant risk factor for BC development, therefore the previous epidemiological study have shown a consistent
association between elevated BMI and age with increased BC risk in women (17). In this study the role of age in the

https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20K%5BAuthor%5D&cauthor=true&cauthor_uid=29403312
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increasing of expression of ER (OR= 1.02, CI95% =0.54-1.93) and PR( OR= 1.02, CI95%= 0.58-1.86) were very
clear and supported the hormonally disorders associated factors that effect on tumors progression and increase of BC
risk. Therefore, the increasing in the BMI was also found to increase the expression of ER and PR and this may be
because increase mass of adipose tissue that help to raise the levels of ER and PR. In contracts the Her-2 receptor
expression was found to be not effected by age and BMI and this may be due to the hormones not bind with this
receptor and its target of many growth factors and specific drugs (18). The incidence rates of hormone receptors
positive BC are increasing in the United States, likely due in part to increasing prevalence of excess body weight and
declining fertility rates. Carol E et al., (2019) showing that the decreasing in incidence rates for hormone receptors
negative BC, which are associated with poorer survival, may have contributed to the declines in BC mortality (19).
Metastatic status of BC frequently differs from the preceding primary BC in properties such as receptors type. BC
often may be metastasize anywhere in the body but primarily distribution to the many organs such as
bone, lungs, lymph nodes, liver, and brain, with the most common site being the bone (20). The results shows not
effects of age and BMI on expression of Her-2 receptors in metastasis status. In metastasis BC , the overexpression of
ER and PR may be correlated with cancer stages and metastasis organ status. The results show that expression of Her-
2 is not a prerequisite for development of BC metastases. The expression of Her-2, ER, and PR receptors can change
during the course of the disease in BC (21). The results of present study supported the conclusions by other studies
that demonstrate the molecular detection of Her-2 overexpression in tumor cells is predictive of the Her-2 status on
metastases (22,23). The present results provided data that showing of the menopausal, metastasis status, and
histological grade 3 were highly significantly differences of ERA (ng/ml)(p-value<0.05) depending on age and BMI
between two subgroups (pre ,post) , (yes, no) , and (grade 3) respectively. After menopause, the estrogen levels goes
down to 10 folds, whereas androgens levels decrease only 1.5-fold (24). These findings confirm that young age at
menopause (less than 50 years) and old age at menopause (more than 50 years) increase BC risk through increasing of
ERA levels. Although metastatic BC is unlikely to be cured, there have been meaningful improvements in survival
due to the availability of more effective systemic therapies, including endocrine therapy in the treatment of metastasis
BC (25). This disturbance in hormones level in pre and post menopause, metastasis, high histological grade of BC
may be the main cause of unbalanced ERA levels. Expression of ERB is not predominantly in sex organs except
prostate; it is found in skin, bone, brain, lung, urinary bladder, blood vessels, lymphocytes, and fat tissues and appears
to be widely distributed throughout the whole body. ERA is expressed mainly in sex organs such as breast, uterus,
ovary, and testis (26). For this reason, the ERB levels may be not changed between women with BC and control group
and this useful in estimation of ERA/ERB as prognostic biomarker in BC. In conclusion, assessment of ERA and ERB
are useful in diagnosis and following up of women with BC in different ER, PR, ,Her-2, and in different histological
grades.
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