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Introduction

Breast cancer (BC) is the most common health problem 
in Iranian women that its incidence is increasing rapidly. 
It is the fifth cause of death and third burden of disease 
among women malignant disease (Mohammadi et al., 
2013). Prognostic factors (well defined and presumptive, 
anatomic and biochemical, and clinical and molecular) 
influence the design, conduct, and analysis of clinical 
trials of early-stage breast cancer (Dorr, 1993). In addition 
to, prognostic factors such as age, tumor size, and cancer 
stage and grade, overexpression of the human epidermal 
growth factor receptor 2 (HER2)-positive and positivity 
for estrogen receptor (ER) or progesterone receptor (PR) 
are heavily studied prognostic (Qin et al., 2015). In BC; 
ER and PR were the first predictive molecular markers 
(Payandeh et al., 2015). However, 25-50% of ER and PR 
positive tumors are resistant to hormone therapy (Klijin, 
1991) , and tumors with HER-2 overexpression do not 
always respond to trastuzumab therapy. In addition, 
about 20% of patients with BC are negative for all three 
markers mentioned above, and their tumors are more 
resistant to traditional therapy schemes (Yan et al., 2015). 
However, breast cancers have heterogeneous features 
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that are diverse in behavior, outcome and response to 
therapy. It is difficult to predict outcomes in all breast 
cancer patients using traditional histopathologic factors 
and the same biomarkers factors (Dowsett and Dunbier, 
2008). In studies suggested a categorization of invasive 
breast cancers based on genetic profiles into five 
subtypes with clinical implications: luminal A, luminal 
B, HER-2/neu overexpressing, normal breast like and 
triple negative phenotype (Perou et al., 2000; Sotiriou 
et al., 2003). The HER-2/neu gene encodes a 185-kDa 
transmembrane receptor tyrosine kinase with homology 
to members of the EGF receptor family. Unlike the other 
EGF receptors, HER-2/neu has an intrinsic tyrosine 
kinase activity that activates receptor-mediated signal 
transduction in the absence of ligand (Hu et al ., 1992). 
The immunohistochemical staining for steroid hormone 
receptors (ER and PR, respectively) and the human 
epidermal growth factor receptor-2 (HER2) helps to 
choose appropriate therapies and predict prognosis for 
breast cancer patients (Doval et al., 2015). A positive 
HER-2 status in patients with BC correlates with high 
sensitivity to targeted therapy with trastuzumab. These 
biomarkers play an important role in clinical practice 
by individualizing treatment and determining adequate 
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chemotherapeutic schemes for patients (Yan et al., 2015). 
In some studies, the prognostic value of HER-2/neu was 
not independent of cell-proliferation rate (Ji et al., 1993) 
or other markers of tumor aggressiveness (Hartmann 
et al., 1994). The aim of this study was to investigate 
the association HER-2/neu oncogene in breast cancer 
predictive factors in Kermanshah province, Iran. 

Materials and Methods

The relationship between HER-2/neu and prognostic 
factors of 130 cases of breast cancer was evaluated during 
two years in Imam Reza hospital in Kermanshah, Iran. 
The data were analyzed using descriptive statistics IBM 
SPSS v. 19 (T-test, Chi-square and Mann-Whitney test).

Results 

The mean age for the patients at diagnosis was 
46.02±8.04 years, 100% female. Six patients (4%), thirty 
two (25%), fifty sex (43%) and thirty sex (28%) were 
located in age group of 20 to 30, 31 to 40, 41 to 50 and 
51+, respectively. Forty-seven patients (36%) had HER2- 
positive and eighty three (64%) had HER2-negative. The 
most patients according to age, HER2-neu, family history, 
stage, histological features, lymph node involvement, 
number of lymph nodes and grade were 41-50 years, 
negative, negative, stage ІІ, ductal carcinoma, yes, 1 to 
3 lymph nodes and grade ІІІ, respectively. The lowest 
frequency of patients according to age, stage, number 
of lymph nodes and grade had 20-30 years, stage ІV, >9 
lymph nodes and grade ІІ, respectively (Table 1). 

The most frequency tumor location was belonging to 
upper outer of breast and the less frequency was belonging 
to inner and axillary tail of breast (Figure 1).

Among the BC predictive factors like to family 
history, stage, lymph node involvement, number of 

Table 1. The Baseline Characteristics for All Patients
Variables n (%) Mean±SD

Age (year)  46.02±8.04
 20-30 6(4)
 31-40 32(25)
 41-50 56(43)
 >51 36(28)
HER2-neu
 Positive 47(36)
 Negative 83(64)
Family History
 Positive 48(37)
 Negative 82(63)
Stage
 0 11(9)
 І 16(12)
 ІІ 55(42)
 ІІІ 38(29)
 ІV 10(8)
Histological Features
 Ductal carcinoma 104(80)
 Lobular carcinoma 16(12)
 Other 10(8)
Lymph node involvement
 Yes 85(65)
 No 45(35)
Number of lymph nodes
 0 45(35)
 1-3 51(39)
 4-9 25(19)
 >9 9(7)
Grade
 І 17(13)
 ІІ 100(77)
 ІІІ 13(10)

Table 2. The correlation of variables with HER2 for the Patients
Variable Mean(H+) Mean(H- ) SD(H+) SD(H-) DF SUM(H+) SUM(H-) Test statistics P-value

Age (T) 44.6 48.81 7.92 8.04 128   1.499 0.136
Family History (X2)     1   5.519 0.036
Tumor Location(X2)     10   0.152 0.88
Stage(U ) 99.68 56.14    4685 3830 8.224 0.012
Lymph node involvement (U) 90.83 51.16    4269 4246 6.063 0.024
Number of lymph nodes (U) 89.9 52.16    4185.5 4329.5 6.231 0.001
Grade (U) 99.68 46.14    4685 3830 8.22 0.021
H: Her2; SD: standard deviation; DF: degree of freedom; T: T test; X2: Chi-square test; U: Mann-Whitney test

Table 3. The Variables in the Patients Based on HER2
Variable n(%) n(%) P
 [HER2+] [HER2-]

 Histological Features   0.908
 Ductal carcinoma 47(36) 57(44)
 Lobular carcinoma 0(0) 16(12)
 Other 0(0) 10(8)
Marker 
ER
 Positive 13(19.6) 53(80.4) 0.001
 Negative 15(22.7) 49(77.3) 0.031
PR
 Positive 12(16.3) 64(88.7) 0.017 
 Negative 9(17) 45(83) 0.004
ER: Estrogen Receptor; PR: Progesterone Receptor

Figure 1. The Number of Patients Based on Tumor 
Location
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involved lymph nodes in axillaries, grade and hormone 
receptor status with HER2-neu oncogene status had a 
direct correlation, but tumor location, age and histological 
characteristics didn’t have significant correlation (Table 2).

We found significant correlation between HER2 with 
ER and PR and also HER2 with ER,PR negative (P<0.05), 
but was no significant correlation between HER2 and 
ER,PR positive (P>0.05) (Table 3).

Discussion

BC is a malignant tumor that is observed mainly in 
women. It is noteworthy, prognostic factors in breast cancer 
are indicators that reflect the individual characteristics of 
the tumor and the patient (Bailey, 1998). Analysis and 
evaluation of these factors play a fundamental role in 
selection of the most effective cancer-specific therapy 
with the least unnecessary toxic effects produced by 
inadequate treatment regimens. By enabling prediction 
of the prognosis, these factors also contribute directly 
to prolonging survival of women diagnosed with breast 
cancer, and they have an impact, especially in the short 
term, on breast cancer mortality (Kurebayashi, 2007). In 
two studies, HER2-neu amplification was identified in 
38% of 50 patients (Mirtavoos Mahyari et al., 2014) and 
23.0% (Doval et al., 2015). This percent in our patients 
was 36%. In our study similar to other studies, (Gullick, 
1990; Perren, 1991) we found a statistically significant 
correlation between age and HER2-neu overexpression. 
Family history of BC significantly associated with elevated 
HER2 levels in the tumors (Lehrer, 1995) like to our study. 
Histological grade and nuclear grade are fundamental 
prognostic factors that over time have been shown to play 
an important role (White et al., 2003). In a survey of 165 
cases of BC, percent of tumor grade for Grade I, Grade II 
and Grade III was 8.3%, 60.8% and 30.8%, respectively 
(Seshie et al,. 2015). In this study, Grade I was 13 %, Grade 
II was 77 % and Grade III was 10 %. A study claimed 
that no significant difference regarding HER2-neu status 
was seen in clinic pathological characteristics of patients 
(Mirtavoos Mahyari et al., 2014), but in contrast; we 
found significant relationship between grade and stage 
with HER2-neu and stage (P<0.05). It should be noted that 
lymph node metastases are the most significant prognostic 
factors in patients with breast carcinoma (Olszewski 
et al., 2009). A study reported that HER-2/neu protein 
overexpression is determined by immunohistochemistry 
correlated with lymph node status and breast cancer tumor 
grade (Berger et al., 1988). Of 100 BC cases, 89 cases had 
invasive ductal carcinomas, 4 cases had invasive lobular 
carcinomas and 7 had other types (Chuangsuwanich et al., 
2014). Of 130 cases in our study, 104 had invasive ductal 
carcinomas, 16 had invasive lobular carcinomas and 10 
had other types. The analysis among 1,284 breast cancer 
patients in India showed that 63.4% women were ER- 
and/or PR-positive and only 23.1% women were HER2-
positive. Overall, 23.7% women were triple negative 
and 10.0% tumors were both ER-/HER2-positive. We 
found 53.1% PR-positive and 62.1% ER-positive in our 
study. Our results found a significant inverse association 
between HER2 expression and ER/PR expression (p 

<0.0001) (Doval et al., 2015). However, a recent study by 
Dawood et al. showed that among metastatic breast cancer 
patients who were HER2+, more HR- patients benefited 
from trastuzumab treatment compared to HR+ patients. 
We found significant relationship between HER2-neu 
with ER or PR and also with ER-/PR-negative (P<0.05), 
but not significant relationship between HER2-neu and 
ER-/PR-positive (P>0.05). Two other studies showed 
10.0% tumors were both ER and HER2 positive. ER and 
PR positivity was significantly associated with HER2-
negative status (P<0.0001) (Doval et al., 2015). ER, PR 
and HER2-neu receptor positivity was 32.1%, 25.6% 
and 25.5 % respectively (Seshie et al., 2015). Herein; 
ER, PR and HER2 positivity were 51%, 65% and 36%, 
respectively. It is noteworthy in anatomy of breast that 
tumor location in 82 our patients are located in the upper 
part of the breast, in upper outer (57 of 82) specially.

In conclusion HER2-neu is independent risk factor 
that it can be a good prognostic factor and also important 
predictive factor. We recommend that it be evaluated for 
all different types of BC.
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