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ABSTRACT 
 
Background: Breast cancer is the leading cause of death of women 
around the world. Rates differ by around fivefold across the globe, but 
they are rising in areas where the disease was previously uncommon. 
Aim of the study: the aim was to discover whether the molecular 
classification of breast cancer offers more knowledge about survival 
relative to traditional histopathological prognostic factors. 
Methodology: 
In this study, the prognostic influence of ER, PR, and HER2 expression 
was analyzed independently in breast cancer patients using an 
immunohistochemical study (n = 297) at Mosul Oncology Hospital in 
2018 on women diagnosed with primary breast cancer, and, in 
combination, survival analysis was performed using age-adjusted 
Kaplan-Meier and Cox relative risk models. Patient, Breast Cancer 
Stage. 
Result: The results showed that patients (n=297) with different ER, PR, 
and HER2 expressions had different clinical outcomes with different 
treatment responses. Breast cancer's molecular classification was based 
on the pattern of expression of ER, PR, and HER2. The breast cancer 
subtype ER + / PR + / HER2 + was found in 36.3% of cases, ER + / PR 
+ / HER2- observed in 23.9% of cases, ER - / PR- / HER2 + was 
observed in 23.5% of cases, and finally, a triple-negative subtype was 
found in 16.16% of cases.ER+/PR+/HER2- tumor patients have a 
positive prognosis, while triple-negative adenoma patients have the 
worst prognosis. We also suggest that this molecular classification be 
used to select the best treatment form in all breast cancer patients. 
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Introduction: 
In the world, including the Eastern 

Mediterranean region of EMR, the 

cancer burden is rising. (1) The most 

common cancers in the world are breast 

and lung cancers. (2) There is an annual 

rise in Eastern Mediterranean region 

(EMR) cancer from 1 percent to 5 

percent, according to the WHO. 
(3) The most common cancer in the 

province of Nineveh, according to the 

Mosul Cancer Registry, is breast 

carcinoma. (4) 

In predicting the recurrence rate of the 

disease, the histopathological 

properties of breast cancer, the patient's 

personal properties, and the preferences 

of chemotherapy regimens were 

previously used. Estrogen receptor 

(ER) positive breast cancer accounts 

for 80% of all breast cancer and is a 

functional predictor of normal breast 

growth in addition to cancer 

progression. In addition, ER positivity 

can predict response to endocrine 

therapy, whereas progesterone receptor 

(PR) has a poor predictive value. (5) 

Patients with breast cancer with 

estrogen receptor (ER) tumors-positive 

and/or progesterone receptor (PR)-

positive have lower rates of post 

diagnostic mortality relative to patients 

with ER and/or PR- negative diseases. 
(4) Clinical studies have also shown that 

treatment with adjuvant hormonal 

and/or chemotherapy regimens 

improves the survival benefit of 

women with hormone receptor-positive 

tumors. (6) 

A gene that may play a role in the 

development of breast cancer is HER2 

(human epidermal growth factor 

receptor. (2) The HER2 gene (also often 

referred to as HER2/neu proteins) 

produces HER2 proteins. The receptors 

on breast cells are HER2 proteins. 

HER2 receptors usually help regulate 

how a healthy breast cell develops, 

divides, and repairs itself. But the 

HER2 gene does not function properly 

and makes too many copies of itself in 

about 10 to 20 percent of breast cancers 

(known as HER2 gene amplification). 
(6) All of these extra HER2 genes tell 

breast cells to generate too many HER2 

receptors (HER2 protein 
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overexpression). This makes breast 

cells expand and break in an unchecked 

manner.(5) 

 

In the pathology study, breast cancers 

with HER2 gene amplification or 

HER2 protein overexpression are 

dubbed HER2-positive. Compared to 

HER2-negative breast cancers, HER2-

positive breast cancers tend to develop 

quicker and are more likely to spread 

and come back. But there are drugs 

specifically for breast cancers that are 

HER2-positive. In assessing the 

chemical therapeutic strategy in the 

treatment of breast cancer patients, 

immunohistochemically examination of 

ER, PR, and HER2 markers is 

frequently used along with 

histopathological grading and staging. 
(6, 7) In this research, we identified 

breast cancers with this receptor and 

followed their effect on recurrence and 

survival in the province of Nineveh and 

its neighboring regions to determine if 

compared to traditional 

histopathological prognostic factors, 

the molecular classification of breast 

cancer provides more survival details. 

Aim of our study was to discover 

whether the molecular classification of 

breast cancer offers more knowledge 

about survival relative to traditional 

histopathological prognostic factors. 

Methodology: - 

This prospective follow-up research 

was performed at Mosul Oncology 

Hospital in 2018 on women diagnosed 

with primary breast cancer this study 

was carried out during the period from 

1st January 2018 till the 1st of January 

2021, according to the Iraq Cancer 

Registry, 297 new breast cancer cases 

were diagnosed at Mosul Oncology and 

nuclear medicine  Hospital. (8) Patients 

with invasive breast cancer. (2) who 

have undergone breast preservation or 

mastectomy were the criterion for 

inclusion in this study. (3) They are not 

severely comorbid. (4) The full 

immunochemistry outcome of ER, PR 

and HER2 was observed and the 

follow-up duration was 2 years. 

The classification of pathological 

mammary tumors (TNM) by the 

American Joint Committee on Cancer 
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(AJCC) was used to identify breast 

tumors (9) and the patients were treated 

according to international guidelines 
(10). This study was performed in 

compliance with the Helsinki 

Declaration and approved by the Mosul 

Medical College Ethics Committee and 

the Ministry of Health in Nineveh. 

Medical and patient characteristics, 

including age of the patient, disease 

stage, tumor characteristics (status of 

the lymph node and tissues), method of 

care and proof of hospital record 

frequency. 

The follow-up of patients was 

performed on an outpatient basis 

monthly through the period of study. 

Clinical interrogation and annual 

mammography were part of the follow-

up examination. A further assessment 

including a serum calcium blood test, 

alkaline phosphatase, tumor marker 

like (CA 15-3), chest and abdominal 

CT scan and bone scan was conducted 

when some clinical proof of recurrence 

or metastasis was suggested. 

The status of ER, PR and HER2 

expression was assessed by 

immunohistochemistry and performed 

on the surgical biopsy. ER and PR were 

scored for nuclear (not cytoplasmic) 

staining. Nuclear staining of more than 

or equal to 1% of tumor cells was 

considered a positive test, and nuclear 

staining of less than 1% of tumor cells 

was considered a negative test (8). 

HER2 membrane pattern and staining 

strength were evaluated and the 

expression was rated as 0, 1+, 2+, or 

3+, according to the American Society 

of Clinical Oncology / College of 

American Pathologists guideline (8). A 

staining score of 3+ was considered a 

positive test and tumors with a 2+ score 

(equivocal) were further evaluated in 

the Nottingham modification of the 

Bloom - Richardson grading scheme 

and the WHO classification system by 

fluorescence in situ 

hybridization(FISH) test (11,12). 

According to the pattern of ER, PR and 

HER2 expression, cases were divided 

into 4 group: first group; ER +ve, PR 

+ve and HER2 –ve, second group; ER 

+ve, PR +ve and HER2 +ve, third 

group; ER-ve, PR-ve and HER2+ve 
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and fourth group; ER-ve, PR- ve and 

HER2 –ve (triple negative) (13). 

Statistical analysis 

SPSS was used to perform data 

management and statistical research 

(Version 20; SPSS). The χ2 test was 

used to examine the substantial 

discrepancies between patients in 

various classes. From the date of the 

first diagnosis of the disease to the date 

of death or the last follow-up visit, the 

average survival period was estimated. 

The Kaplan-Meier test was used to 

check the discrepancies in survival 

between the four groups and to 

determine the prognostic effect of ER, 

PR, and HER2 in patients with breast 

cancer using Cox proportional hazard 

models. In these models, important 

prognostic variables were included, 

such as patient age and tumor level. 

Result: 

The mean age of all breast cancer 

patients included in this study at the 

time of diagnosis was 52.7 years (SD= 

11.1, range 24-89 years), out of 297 

patients, 37 patients (12.4%)   were   

≤39   years   ,171   patients (57.57%) 

were between 40-59 years and 89 

patients (29.9%) were ≥ 60 years old. 

The distribution of the histological 

types was as follows: 222(74.74%) 

were Invasive ductal carcinoma (IDC), 

at first appearance 34 patients (11.44%) 

were Invasive lobular carcinoma (ILC), 

9 patients (3.03%) were mixed (IDC , 

ILC) and 31 patients (10.43%) were 

other histological types. 

Distribution pattern of ER, PR and 

HER2 expression in breast cancer 

samples and its relation with clinic 

pathological features Based on 

immunohistochemical study, out of 297 

cases, 179 (60.2%) were positive for 

ER expression and 118 (39.7%) were 

negative. For HER2 receptors, 177 

(59.59%) showed HER2 over-

expression and 120 (40.4%) cases 

showed negative expression. In the 

present analysis, the distribution of the 

expression pattern of ER, PR and 

HER2 markers was as follows: first 

group 71/297 (23.9%) showed (ER+, 

PR+, and HER2 -), second group 

108/297 (36.36%) showed (ER+, PR+, 

and HER2+), 
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third group 70/297 (23.5%) showed 

(ER-, PR- and HER2+) and finally 

fourth group 48/297 (16.16%) showed 

(ER-, PR- and HER2-) (table 1). 

The mean age of the first group (ER+, 

PR+ and HER2-) was 54.11 years (SD 

13.4), the mean age of the second 

group (ER+, PR+ and HER2+) was 

52.87 (SD 

12.4), the mean age of the third group 

(ER-, PR- and HER2+) was 53.2 years 

(SD 12.3) and the mean age of the 

fourth group (ER-, PR- and HER2-) 

was 49.75 years, respectively (SD 

12.3). The correlation between the age 

of patients and the pattern of 

expression of ER, PR and HER2 was 

statistically important. The p-value 

amounted to 0.000 (Fig 1).

 
Figure 1: Distribution of age according to the expression sequence of ER, PR & 

HER2. 

Table 1: Correlation of pattern of expression of ER, PR and HER2 with clinic 

pathologic features of 297 breast cancer cases. 

 ER+, PR+ 
&HR2+ 

ER+, PR+ 
&HRE2- 

ER-, PR- 
&HER2- 

ER-, PR- 
&HER2+ 

total P 
value 

Number 
(%) 

108 71 48 70 297  

36.36 23.9 16.16 23.56 

70 

 

60 

 

50 

 

ER+,PR+ & HR2+ 

ER+,PR+ & HR2-

ER-,PR- & HR2-

ER-,PR- & HR2+ 

10 

 
< 39 y 40 - 59 y 60 - 89 y 
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Age 

< 39 y 12 9 10 6 37  

0.000 40 - 59 y 66 33 29 43 171 

60 - 89 y 30 29 10 20 89 

Tumor size 

T1 31 15 16 12 74  

 

0.176 

T2 60 44 25 36 165 

T3 10 12 8 15 45 

T4 6 3 0 4 13 

Histopathology 

IDC 86 47 36 53 222  

 

0.543 

ILC 12 12 4 6 34 

DIC 1 4 3 2 10 

others 9 8 6 8 31 

Lymph node invasion 

N0 13 15 11 22 61 0.005 

N1 58 31 23 21 133 

N2 16 13 11 14 54  

N3 17 15 6 7 45 

N4 3 0 0 1 4 

Stage 

I 3 2 1 4 10  

 

0.002 

II 40 28 16 24 108 

III 61 38 30 40 169 

IV 4 3 2 1 10 
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A significant association was found 

between the pattern of expression of 

ER, PR and HER2 with breast cancer 

lymph node status (P value = 0.005) in 

which patients in the group (ER+, PR+ 

and HER2+) and in the group (ER+, 

PR+ and HER2-) had a higher number 

of lymph node metastases compared 

with other patient groups (Table1). 

In addition, a significant association 

was found between the expression 

pattern of ER, PR and HER2 with 

breast cancer stage (p value=0.002), the 

group of patients (ER+, PR+ and 

HER2+) and the group of patients 

(ER+, PR+ and HER2-) who had a 

higher percentage of advanced breast 

cancer stage than other breast cancer 

patient groups. No significant 

association between the ER, PR, and 

HER2 pattern of expression and the 

histopathological forms and the size of 

the tumor (Table 1). 

Discussion: 

This research analyzes the prognostic 

effect of ER, PR and HER2 markers in 

patients with breast cancer separately 

and combined   to   accumulate   them.   

Several studies have demonstrated 

survival benefits of the ER receptor in 

breast cancer, evidence from the 

Surveillance Epidemiology End Results 

Program (SEER) research revealed that 

in a broad cohort study of women with 

breast cancer, ER was an independent 

prognostic factor, and it was also 

observed that this survival benefits are 

greatly improved by adjuvant hormone 

therapy provided to patients with ER 

positive tumor by minimizing 

recurrence. (14,15,17,18) 

It is well known that overexpression of 

the HER2 gene is an important 

indicator of both short total survival and 

time to relapse in patients with breast 

cancer. Since 1998, Trastuzumab 

(Herceptin), which is a humanized 

monoclonal antibody to the 

extracellular HER2 domain, has 

become the standard adjuvant 

medication in early-stage breast cancer. 
(19) Trastuzumab has been shown to be 

an important treatment for increasing 

survival in patients with early HER2 

and metastatic HER2 positive breast 

cancer. (20.21.22) 
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The molecular classification of breast 

cancer, based on immunohistochemical 

analysis of ER, PR, and HER2, was 

performed in this study. A subtype of 

breast cancer was identified in 23.9 %, 

G1 was detected in 36.36 %, G2 was 

detected in 23.56 %, and eventually, in 

16.16 %, the triple-negative subtype 

was detected. (23,24) This pattern of 

expression of these markers is more or 

less within the rates of expression of 

other studies in Iraq (1) and other studies 

abroad. (25, 26) although the pattern of 

expression of these markers has a high 

detection rate, this may lead to the 

variation of genetic predisposition, the 

variety of risk factors, the

 technique of 

immunohistochemistry and the 

difference in number of markers. 

In addition, we find that ER-/PR- 

/Her2+ breast tumor patients and triple- 

negative tumor patients have less lymph 

node metastases and lower final 

staging, controversial for 

ER+/PR+/Her2 breast cancer patients 

and for ER+/PR+/HER+ tumor patients 

with larger tumor size, higher 

percentages of lymph node metastases, 

and higher clinical level. Such findings 

are consistent with the results of other 

studies Iraq (1,12,13) but not consistent of 

studies in London. (27,28) 

While some of the patient samples who 

enrolled in their research did not obtain 

adjuvant hormone, our result is more 

identical to the outcome in study at 

Kirkuk in Iraq (12) and Stockholm in 

Sweden. (24) Conversely, all ER+ breast 

cancer patients who were included in 

our study obtained adjuvant therapy, in 

addition, some of these studies 

incorporated CK5, 6 and/or Epidermal 

growth factor receptor (EGFR) markers 

in their subtyping. (33, 34) In order to 

discriminate between highly endocrine 

sensitive, low proliferation, positive 

prognosis 'luminal A-like' and less 

endocrine responsive, the 2015 St 

Gallen Consensus (International 

Specialist Consensus on the Primary 

Therapy of Early Breast Cancer) 

suggested the evaluation of Ki-67, 

which is a nuclear marker of cell 

proliferation that is expressed in all cell 

cycle phases, barring G0. (27,35) 
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Conclusion 

In all patients with breast cancer, we 

should use this molecular description in 

earlier diagnosis for breast cancer, 

although we need to perform more trials 

including the evaluation of Ki-67, and 

include more information for identified 

subgroups of breast cancer patients. 
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