
Journal of Surgical Sciences Vol.5, No.1, January – March 2018 

16 

ORIGINAL ARTICLE 

 

 

   

 

 

 

BREAST CANCER FROM THE PERSPECTIVE OF  

MOLECULAR SUBTYPES 

 
V. Munteanu

1,2
, P. Vârtej

1,2
, Florentina Gherghiceanu

1
, Amelia Voinea

1
 

 
1
“Carol Davila” University of Medicine and Pharmacy, Bucharest, Romania 

2
Bucharest University Emergency Hospital, Bucharest, Romania 

 

Corresponding author: Florentina Gherghiceanu 

Phone no.: 0040758060909 

E-mail: fgherghiceanu@gmail.com 

 

Abstract 

 

Breast cancer is the most common malignancy in women and the second for both sexes, after 

pulmonary cancer. The definition of certain subtypes and the correlations with 

immunohistochemical markers provide new perspectives in terms of prognosis and may be useful in 

achieving individualized treatment for each patient. Our study aimed to determine, in a selected 

group of patients, which is the molecular profile of patients with breast cancer to validate or 

invalidate this distribution for Romanian patients. The research was retrospective, monocentric, 

and descriptive, and covered the period from January 1st, 2007 to December 31st, 2017. During 

this time, there were 2515 patients with breast cancer hospitalized in the Oncology Department of 

the University Emergency Hospital Bucharest, Romania, 438 of them meeting the inclusion criteria. 

Modern breast cancer management nowadays involves more than surgical and oncological 

chemotherapy and radiation therapy. It requires a deeper understanding of the mechanisms that 

lead to cancer initiation as well as of the targeted treatment methods for each cancer subtype. 
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Introduction 

 

Breast cancer is the most common 

malignancy in women and the second overall, 

after pulmonary cancer [1]. According to OMS 

in 2015 there were reported approximately 1.4 

million of new breast cases worldwide and 

approximately 570.000 deaths (representing 

approximately 15% of total cancer related 

deaths in women) [2]. 

Classic breast cancer classification 

systems have been defined only using biological 

criteria such as the age of the Patient, the 

dimensions of the tumor, histological type, the 

status of the lymphatic ganglions or the 

presence of metastasis [3]. Only the histological 

aspect of the tumor seems not to be sufficient to 

establish he complex genetic modifications 

which underlying the bases of initiation and 

progression of cancer. Immunohistochemical 

examination has a very important role which 

offers the possibility of identification of 

molecular tumor characteristics which have the 

value of alternative markers, surrogates, which 

correspond with the genetic profile [4].  

Modern histological exam criteria are 

represented by the immunohistochemical 

properties described by: estrogen receptors 

(ER), progesterone receptors (PR), human 

epidermal receptor 2 (HER2 or c-erbB2), KI 67 

and E-cadherin [5-8]. 
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The definition of certain subtypes and the 

correlations with immunohistochemical markers 

provide new perspectives in terms of prognosis 

and may be useful in achieving individualized 

treatment for each patient. 

In 1970, Jensen is the first to describe the 

estrogen receptor and he proved that it isn’t 

present in all types of breast cancer. Nearly a 

century before, in 1896, Beaston proved for the 

first time the regression of advanced breast 

cancer by removing the ovaries, in patients in 

premenopausal diagnose, while noting that it did 

not occur in all cases [9-13].  

Perou and colleagues described four major 

molecular types. These are: estrogen receptor 

(ER), human epidermal growth factor receptor 

(HER2), basal-like and normal-like [3,14-18]. 

Our study aims to determine, in a selected 

group of patients, which is the molecular profile 

of patients with breast cancer to validate or 

refute this distribution for patients in Romania. 

 

 

Materials and methods 

 

 The research was retrospective, 

monocentric, descriptive and covered the period 

from January 1st, 2007 to December 31st, 2017. 

During this time, there were 2515 patients with 

breast cancer hospitalized in the Oncology 

Department of the University Emergency 

Hospital Bucharest, Romania. 

The inclusion criteria in the study were: 

 Patients with breast cancer (stage I, II and III) 

 For whom treatment was with a curative visa 

 And it consisted of local resection or 

mastectomy with or without axillary 

lymphadenectomy 

 That have or have not undergone chimio-

radiotherapy  

 For which all the necessary data have been 

recorded in the observation charts 

 Applying the inclusion criteria to the total 

number of patients, we obtained the study group 

of 438 patients. 

 

 

Results 

 

The study group presented a distribution 

of the ages ranging from 23 to 90 years with an 

average of 58.97 years, a standard deviation of 

12.49 years and a median of 59 years (Figure 1). 

 

 
Figure 1 – Age distribution in the studied lot 

 

Concerning the positivity of hormone 

receptors and of HER2, we notice 252 ER + 

cases, representing 57.35%, 216 PR + cases, 

representing 49.31%, respectively 110 cases of 

HER2 +, representing 25.11% of the total 

number of cases. 

 

 
Figure 2 - Patient distribution according to 

receptor positivity 

 

From the point of view of the molecular 

subtype, a number of 226 patients, representing 

51.60%, were characterized as Luminal A 

subtype, 107 patients, representing 24.42%, 

were characterized as Luminal B subtype, 49 

patients, representing 11.19% in the subtype of 

those with overexpression of the HER2 gene 

and 56 patients, representing 12.79%, were 

Triple Negatives (Figure 3). 

A comparative analysis of the age 

statistics of patients enrolled in the study 

according to the molecular subtype revealed an 

average age with a minimum value of 50.64 

years for triple negative patients. The other 3 

groups (Luminal A, Luminal B and HER2) 
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showed an average age of approximately 60 

years (Figure 4 and Table 1). 

 

 
Figure 3 - Distribution of patients by molecular 

subtype 

 

Figure 4 - Comparative statistical information by 

molecular subtype 
 

  Age 

 HER2 Luminal A Luminal B Triple  

negative 

N 49 226 107 56 

Mean 60,16 60,50 59,53 50,64 

SD 11,07 12,04 12,56 12,41 

Median 60 61 59 50 

Minimum 39 23 25 26 

Maximum 90 88 89 86 

Table 1 - Comparative statistical information by 

molecular subtype 

 

 

Discussions 

 

Estrogen receptors belong to the 

superfamily of steroid hormone receptors being 

a ligand-dependent transcription factor. They 

are composed of two receptors, alpha-estrogen 

(ER-α) and beta-estrogens (ER-β), both of 

which bind with high affinity to the estrogen 

ligand [19]. 

Estrogen receptors (ER) and/or 

progesterone (PR) are positive in about 75% of 

cases diagnosed with breast cancer. There are 

genes encoding cells of the luminal epithelium, 

being called luminal. These receptors comprise 

2 main subtypes, luminal A and luminal B [20]. 

The luminal A subtype is seen in 

approximately 70% of cases. It includes tumors 

that typically have a low histological 

differentiation degree (G1-G2), being 

characterized by higher ER levels and lower 

levels of proliferation related genes. Luminal-A 

type is defined as ER-positive and / or PR-

positive tumors with negative HER2 index and 

Ki67 <14% (proliferating nuclear antigen) by 

immunohistochemistry. Patients diagnosed with 

this subtype have a better prognosis, higher 

survival rate and a good response to hormone 

therapy; also, the risk of relapse is lower 

compared to the other subtypes [21]. 

Luminous subtype B - occurs in about 15-

20% of mammary neoplasms, has a higher 

histological degree, increased aggression, 

increased number of proliferation genes; the 

most important genes involved in proliferation 

are: avian myeloblastosis viral oncogene 

homolog (V-MYB), gamma glutamyl hydrolase 

(GGH), transmembrane protein associated with 

4-beta lysosome (LAPTMB4), nuclease-

sensitive element binding protein 1(NSEP1) and 

cyclin E1 (CCNE1). This subtype is defined by 

ER positive, PR positive, HER positive / 

negative, ki67> 14%. It is correlated with a 

worse prognosis, a lower survival rate and a 

high relapse risk; there was also a low response 

to hormone therapy compared to luminal A 

subtype, but a better response to neoadjuvant 

therapy [21]. 

The HER-2, acronym for human 

epidermal growth factor receptor-2, is 

considered an important marker for the 

diagnosis and prognosis of breast cancer. It is 

expressed on the surface of normal cells. Its 

overexpression occurs in 20-25% of tumor cells 

of breast cancer because of alterations in 

ERBB2 amplification. Morphologically, these 

tumors are proliferative, have high histological 

and nuclear degrees, and more than 40% have 

mutations of the p53 gene [22-26]. 

Approximately 50% of HER2-positive 

mammary neoplasms are positive for ER, but 

generally express low ER levels. Tumors that 
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overexpress this gene are called HER-2 + and 

they represent the most aggressive type of breast 

cancer by aggressive metastasis (especially 

bone, cerebral and visceral) and increased 

resistance to therapy. This subtype is non-

responsive to endocrine therapy but has a fairly 

high sensitivity to the administration of 

Trastuzumab (Herceptin) - monoclonal antibody 

or Doxorubicin; they significantly increase the 

survival rate; in the absence of treatment, the 

prognosis is poor [21]. 

Following in-depth studies, Staff et all 

subclasses HER2 + tumors according to 

prognosis in three distinct classes: one with poor 

prognosis and a survival rate of only 12% at 10 

years compared to survival of 50-55% in the 

other two groups, using HER2 derived 

prognostic predictor (HDPP). HDPP is 

associated with genes related to the immune 

response to tumor invasion and metastasis [27-

31]. 

Triple Negative - affects especially young 

women aged 45 and over, with a higher African 

American prevalence. This subtype represents 

10-15% of all breast neoplasms characterized by 

a high histological grade, high mitotic and 

proliferative indexes and the presence of central 

areas of necrosis and fibrosis. Tumors have 

elevated levels of basal myoepithelial markers 

such as EGFR, CK5, CK14 and CK17 but do 

not express ER, PR or HER2, which is why they 

are termed triple negative [32]. 

The American Oncology Society defines 

triple negative tumors by lack of ER / PR 

expression (<1%) and HER2 expression (0 or 

1+) and HER2 status confirmation by 

fluorescence in situ hybridization (FISH) if 

undetermined (2+) by IHC [33]. 

Macroscopically, these tumors are large, 

palpable, but with an increased risk of relapse 

and a reserved prognosis. Metastasis often 

occurs in the first 3 years from diagnosis and is 

localized especially at the visceral level [34]. 

In the treatment of these neoplasms, 

specific therapies are not momentarily available, 

so the standard is a combination of a taxane and 

an anthracycline. Although the prognosis is 

reserved, it seems that these tumors respond 

better to the treatment compared to the luminal 

subtype. This concept is termed the "triple 

negative paradox" [35]. 

 

Conclusions 

 

Modern breast cancer management 

nowadays involves more than surgical and 

oncological chemotherapy and radiation 

therapy. It requires a deeper understanding of 

the mechanisms that lead to cancer initiation as 

well as of the targeted treatment methods for 

each cancer subtype.  
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