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Abstract 
A series of morphological and molecular factors can be used in order to appreciate the prognostic of mammary cancer. A multitude of 
molecular factors has been investigated in order to identify a prognostic factor, one of the most studied factors being HER2 (human 
epidermal receptor growth factor). For this purpose, we have carried out an immunohistochemical research, in order to determine the 
correlation between the presence of morphological factors in tumor formation, different stages of evolution, and the response to therapy. 
We have correlated HER2 expression with the histological type of carcinomas, the histological differential degree, ER, PR 
immunohistochemical expression, as well as the available clinical data. Within the studied carcinomas, we have identified a number of 
98/156 (62.8%) carcinomas HER2/neu negative, out of which 74/156 (47.4%) did not reveal the presence of HER2/neu and 24/156 
(15.4%) have been quantified as being 1+. The HER2/neu supraexpression was encountered in 58/156 (37.17%) cases: in 34/156 (21.8%) 
cases the immunostaining was interpreted as being 2+ and in 24/156 (15.4%) cases it was interpreted as being 3+. HER2/neu 
supraexpression should be routinely determined through immunohistochemical methods in all primary mammary tumors, especially in 
those poorly differentiated. 
Keywords: mammary tumors, HER2/neu supraexpression, immunohistochemistry. 

 Introduction 

A series of morphological and molecular factors can 
be used in the prognosis of mammary cancer, especially 
those presenting a high risk of developing an aggressive 
form, recurrent cancer after a short period of tumoral 
activity, metastasis, and short free interval of tumoral 
activity. The morphological factors include the type and 
the size of the tumor, the radio-imagistic aspect of the 
tumor suggesting malignancy, the histological degree 
and the nodal status, which is the most reliable 
prognostic factor in the breast cancers. 

The molecular factors include estrogen receptor 
(ER), progesterone receptor (PR), oncogenes (myc, ras, 
etc.), suppressive genes (p53, BRCA1, etc.), proteasis 
(cathepsin D) and cellular cycle regulatory factors 
(cyclins, cyclin-dependent kinases). Out of the molecular 
factors, the ER expression is the most representative 
factor and presents the most important clinical 
applicability. 

A multitude of molecular factors has been studied in 
order to identify a prognostic factor, beside the ER 
status. One of the most investigated factors was HER2 
(human epidermal receptor growth factor).  

HER2/neu oncoprotein, an analogous mutant of the 
cellular receptor for EGF (epithelium growth factor) is 
one of four members of tyrosine kinases family – 
type 1, involved in regulation and developing of normal 
mammary gland, by means of the epithelial cells 

interactions or interaction between cells and stroma [1]. 
The four transmembrane receptors contain an extra-

cellular binding domain, a transmembranary segment 
and an intracellular protein within the tyrosin kinase 
domain, with the only exception of HER3, which  
does not present the tyrosin kinase domain. The HER 
receptors form both homo and heterodimers, stabilized 
and activated through ligands, with the exception of 
HER2 (orphan receptor), where such a ligand has not 
been identified, with HER2 as a partner for hetero-
dimerisation within the family [2]. 

The initial studies disclosed the amplification role  
of HER2 gene or HER2 protein supraexpression in 
carcinogenesis [3], but further studies have been focused 
on the prognosis and predictive role of HER2 [4].  

Although HER2 supraexpression was initially used 
as prognostic factor in mammary cancer, the actual 
value of immunohistochemical study is helpful for the 
selection of female patients who will be treated using 
Herceptin (Trastuzumab), which is a humanized 
monoclonal antibody, which blocks this protein. 

The purpose of our research was to determine the 
correlation between the morphological factors found in 
the mammary tumors in different stages of evolution 
and the response to therapy. 

 Materials and Methods 

We have carried out an immunohistochemical 
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research on 156 female patients carcinomas in order to 
determinate the HER2/neu expression and the hormonal 
status of ER and PR receptors. In all the 156 cases,  
we had access to clinical data regarding the nodal status 
and the presence of metastasis. The patients included in 
our research were selected from the female patients 
hospitalized in No. 1 Surgery Clinic from the County 
Hospital Timişoara and also the Surgery Clinic from the 
Municipal Hospital Timişoara, between 2004 and 2009. 

We have correlated the HER2 expression with the 
histological type of carcinoma, the histological degree 
of differentiation, the immunohistochemical expression 
of ER, PR and the available clinical data. 

The membranary coloration pattern obtained was of 
continuous or discontinuous type, presenting a low, 
moderate or strong intensity, contributing to the 
HER2/neu expression quantification. The positive 
reactions were identified at the level of the epithelial 
tumoral cells, myoepithelial cells, stromal cells, myo-
fibroblasts, with a negative reaction for the fibroblasts. 
The benign lesions, adjacent to malign tumoral lesions, 
found on different sections did not present any positive 
reaction for HER2. The cytoplasmatic reaction observed 
in some o cases was not considered as being positive, 
only the membranary patter was interpreted as being 
positive. 

 Results 

Out of 156 mammary tumors included in our 
research, 77 (49.35%) were female patients below the 
age of 50 and 79 years (50.65%) were female patients 
over the age of 50 years. 

The age distribution in the studied group was as it 
follows : four (2.56%) female patients below the age of 
30 years, 28 (17.94%) female patients between 30–39-
year-old, 45 (28.84%) female patients between 40–49-
year-old, 48 (30.76%) female patients between 50–59-
year-old, 22 (14.10%) female patients between 60–69-
year-old and nine (5.76%) female patients over the age 
of 70 years. 

From the 156 carcinomas studied, we have obtained 

a number of 98/156 (62.8%) negative HER2/neu 
carcinomas, out of which 74/156 (47.4%) did not 
presented HER2/neu, and 24/156 (15.4%) were 
quantified 1+ (Figure 1); HER2/neu supraexpression 
was encountered in 58/156 (37.17%) cases; in 34/156 
(21.8%) cases the immunostaining was interpreted as 2+ 
(Figure 2) and in 24/156 (15.4%) cases it was 3+ 
(Figure 3). As we have already mentioned, only 2+ and 
3+ results were reported as positive to the clinician,  
0 and 1 being reported as negative (Figure 4). 

As one can observe in Figure 4, most cases presenting 
HER2/neu supraexpression have been encountered in 
invasive ductal carcinoma (45.8%) and ductal carcinoma 
in situ (DCIS) (36%), invasive lobular carcinoma (35%) 
and undifferentiated carcinoma (50%). The medullary 
and neuroendocrine carcinomas did not present 
HER2/neu expression. Only four cases of mucinous 
carcinomas were found, out of which only one was HER 
positive (2+). In the case of carcinomas presenting 
HER2/neu supraexpression, a higher frequency of the 
following morphological characters was noticed: 
inflammatory infiltrate, necrosis, fibrosis, calcifications, 
intravascular tumoral emboli, and presence of multi-
nucleated giant cells.  

The following results were found regarding the 
histological degree of differentiation: 10 (3%) cases 
HER2/neu-positive (2+, 3+) with G1 differentiation 
degree, 30 (32%) cases HER-positive with G2 differ-
entiation degree and 18 (62%) with G3 differentiation 
degree (Figure 5). 

A statistical data analysis, using the “chi-square 
test”, with a 95% confidence interval, prevalence rate 
determination and a p<0.05, statistical significant was 
performed. 

The distribution rate of hormonal receptor expression 
(ER, PR), nodal and metastatic status has been studied, 
along with the histopathological type, as well as the 
differentiation degree between the HER-positive and 
HER-negative groups. 

 

Figure 1 – Invasive ductal carcinoma. HER2/neu 
negative (×200). 

Figure 2 – Invasive ductal carcinoma. HER2/neu 2+. 
A moderate membranary staining is observed, 
continuous, in more that 10% of the tumoral cells 
(×400). 
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Figure 3 – HER2/neu positive 3+. An intense membranary 
staining, continuous, in more than 10% of the tumoral cells 
(×200). 
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Figure 4 – The immunohistochemical expression of 
HER2/neu for the studied carcinomas. 

Figure 5 – HER2/neu expression based on the histo-
logical degree of differentiation. 

 
A statistical significant correlation has been obtained 

in the case of histopathological type (p=0.04), differential 
degree (p<0.01) and the nodal status (p=0.01); the  
vast majority of HER-positive carcinomas have been 
identified as being of ductal type – in situ and invasive, 
well-differentiated, with positive nodal status. There is a 
weak correlation regarding the metastasis distribution, 
with a p<0.05 value, most of HER-positive carcinomas 
presenting metastases. In the case of hormonal receptors 
expression (ER, PR) there is no significant statistical 
correlation between the two groups. 

 Discussion 

In the medical literature, HER2/neu (c-erbB-2) 
supraexpression, localized on 17q chromosome, has 
been identified in 20–30% of the mammary carcinomas 
[4] and has been associated with high histological 
degree, DNA-aneuploidy, high rate of proliferation, 
negative state of estrogenic and progesteronic receptors, 
mutations of suppression gene p53, IIα topoisomerase 
magnification and other variations of associated 
molecular biomarkers. It has also been associated with 
young age, invasion and metastasis in the mammary 
cancer, short free interval of disease and low survival 
rate [5]. A highly criticized aspect regarding HER2 test 
was the fact that detection of gene magnification or 
protein supraexpression does not reflect the receptor’s 
functionality.  

In order to act in the pathobiology of mammary 
cancer, HER2 must be activated through auto-

phosporylation. In order to detect the autophosporylate 
HER2, monoclonal antibodies have been developed. 
Only 12% of invasive carcinomas presented an active 
receptor, associated with an unfavorable prognostic [6]. 
The percentage of in situ carcinomas presenting 
activated receptors is higher (58%). From the original 
study of Slamon, revealing HER2 as a weak predictive 
survival factor in mammary carcinomas with positive 
nodal status, several other studies pointed out the 
importance of HER status, as an independent predictive 
factor in multi-varied analysis [7, 8]. In the case of 
mammary carcinomas, without nodal invasion, some 
studies found metastasis in HER2-positive cases [9], 
while some studies did not identify this correlation [10]. 
HER2 supraexpression have been identified in all stages 
of the disease, including the benign lesions biopsied 
[11] and especially in atypical hyperplasia, which 
suggests that HER2 magnification appears early in 
tumoral development. HER expression in both DCIS 
and invasive carcinomas suggests that the monoclonal 
antibodies anti-HER2 therapy presents therapeutically 
benefits, even in early stages of disease. Regarding the 
HER2 status, as a predictive response in different 
therapeutically schemes, the results of the study were 
inconclusive. Generally, HER2 status is a predictive 
factor of the weak response to hormonal therapy, 
especially with tamoxifen. One of the studies suggested 
an unfavorable evolution of the ER+/HER+ patients 
treated with tamoxifen [12]. 

The relationship between the HER2 status and the 
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chemotherapy is poorly defined. Some studies suggest 
that HER2 can predict the sensitivity of paclitaxel and 
anthracyclines treatment (topoisomerases-inhibiting) and 
its resistance to CMF (cyclophosphamide, methothrexate, 
5-fluorouracil) treatment, while other studies do not 
confirm the results. The HER2 expression has been used 
successfully in the prediction of local tumoral recurrences 
in patients following a surgical operation and also radio-
therapy [8, 13]. 

The current endocrine therapies of breast cancer 
target mainly the ER signaling pathway by either:  

▪ Reducing the blood levels of estrogen;  
▪ Antagonizing the ER function using anti-estrogens, 

such as tamoxifen;  
▪ Lowering ER levels with anti-estrogens, such as 

fulvestrant (Faslodex). 
Tamoxifen, a non-steroidal SERM (Selective 

Estrogen Receptor Modulators), is the most frequently 
prescribed drug in the treatment of all mammary cancer 
stages [14], and it is used in the prevention of mammary 
cancer, especially in women presenting a high-risk [15]. 

In our study, the female patients presenting HER2/neu 
2+ followed standard chemotherapy treatment with 
doxorubicin (Adriamycin), accompanied by surgical 
treatment, depending on the tumoral pattern of each 
patient. 

For the HER2/neu 3+, the international protocols 
recommend the use of Trastuzumab (Herceptin). 
Trastuzumab is often used together with chemotherapy, 
but it may also be used alone or in combination with 
hormone-blocking medications, such as an aromatase 
inhibitor or tamoxifen. Trastuzumab is usually well 
tolerated, presenting as potential side effects congestive 
heart failure and allergic reaction. 

Regarding DCIS, it is important to rank the patients 
into risk groups in order to apply an adequate therapy. 
Some studies have been carried out, in order to study 
the relationship between HER2 and the histopatho-
logical subtypes of DCIS. A correlation with the 
extensive, high-grade subtypes, especially comedones 
was established [16]. In the invasive carcinomas, HER2 
supraexpression has been encountered in a higher 
percentage of ductal carcinomas, compared with the 
lobular carcinomas, and only 10% of the medullary 
carcinomas presented the HER2 supraexpression, 
associated with the absence of the neuroendocrine 
differentiation [17, 18]. 

In the present research, HER2/neu has been 
expressed in 58/156 cases (37.2%), out of which 34/156 
(21.8%) have been 2+ and 24/156 (15.4%) have been 
3+. Out of the HER2 negative cases, 24/156 (15.4%) 
have been 1+ and 74/156 (47.4%) have been quantified 
as “0”. We have noticed a higher prevalence of the HER 
supraexpression in the case of invasive ductal 
carcinomas and in situ, while the neuroendocrine and 
the medullary carcinomas have been HER negative. 
Most of the HER-positive carcinomas (62%) were 
poorly differentiated (G3). Most of the carcinomas 
presenting supraexpression of HER2/neu, also presented 
nodal metastases, statistically correlated in the present 
research (p=0.01). 

Thus, most of the carcinomas presenting HER2/neu 
supraexpression were invasive-ductal type and DCIS, 
poorly differentiated, with nodal status and metastatic 
positive. The medullary and neuroendocrine carcinomas 
did not express HER. 

 Conclusions 

Normal mammary gland and mammary carcinomas 
are under hormonal control, with the estrogens and  
the progesterons as regulatory factors, activating or 
inhibiting, within the mammary tissue, a series of 
growing factors, receptors and proteins, acting as 
transcription and translation factors at the level of the 
messenger ribonucleic acid (mRNA). ER and PR levels 
are used as predictive indicator in anti-estrogen hormonal 
treatment. 

The tumors expressing HER2/neu-positive present 
rapid invasion and metastasis, reduced life expectancy, 
aggressive evolution, chemotherapy and endocrine 
therapy resistance, high angiogenic activity and response 
to Herceptin (Trastuzumab) treatment.  

A minimal protocol of pharmacodiagnostic 
determinations using immunohistochemical methods in 
mammary tumors should imperatively include hormonal 
receptors for estrogens (ER) and progesterons (PR) and 
HER2/neu protein. 

HER2/neu supraexpression should be routinely 
determined using immunohistochemical methods in all 
primary mammary tumor cases, especially in those 
poorly differentiated and negative to hormonal receptors. 
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