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Introduction 

Breast cancer is one of the most frequently diagnosed 

cancers in women worldwide, it accounts for 26 % of all 

malignancies in women and it‘s the most common cause of 

cancer death in women (Jemal et al., 2011). 

Breast cancer is a clinically heterogeneous disease. 

Global gene expression analyses using high throughput 

technologies have helped to explain much of the heterogeneity 

of breast cancer and have provided important new molecular 

classifications. In the last decade, genomic studies have 

identified five major breast cancer intrinsic subtypes (Luminal 

A, Luminal B, HER2-enriched, Basal-like and a Normal Breast-

like group). These groups of tumors are associated with critical 

clinical differences and may further provide important 

knowledge on the biology of breast cancer initiation and 

progression (Weigelt et al., 2010). 

The treatment of breast cancer includes the treatment of 

local disease with surgery, radiation therapy, or both, and the 

treatment of systemic disease with cytotoxic chemotherapy, 

endocrine therapy, biologic therapy, or combinations of these. 

The need for and selection of various local or systemic 

therapies are based on several prognostic and predictive factors 

(NCCN Guidelines, 2013). 
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According to the 2011 and 2013 St Gallen guidelines, the 

decision on systemic adjuvant therapies should be based on the 

surrogate intrinsic phenotype determined by ER/PR, HER2 and 

Ki67 assessment (Goldhirsch et al., 2013). 

All luminal cancers should be treated with Endocrine 

Therapy (ET). Most luminal A tumors, except those with 

highest risk of relapse (e.g; extensive nodal involvement), 

require no chemotherapy, whereas luminal B HER2-negative 

cancers constitute a population of the highest uncertainty 

regarding chemotherapy indications. Indications for 

chemotherapy within this subtype depend on the individual risk 

of relapse, taking into account the tumor extent and features 

suggestive of its aggressiveness (grade, proliferation, vascular 

invasion), presumed responsiveness to ET and patient 

preferences (Wishart et al., 2011). 

The ER signaling pathway is an example of a complex 

biological pathway that controls a variety of functions, such as 

cell proliferation, apoptosis, invasion, and angiogenesis, and is 

exploited by breast cancer cells to serve as a major survival 

pathway driven by the female hormone estrogen. The classic 

function of ER is its nuclear function, also referred to as 

genomic activity, to alter the expression of genes important for 

normal cellular function and tumor growth and survival. ER 

modulates the expression of hundreds of genes, some by 
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upregulation and others by down regulation.(Schiff et al., 

2009). 

Coregulators serve as a fine-tuning mechanism by 

increasing or reducing the transcriptional activity of the 

receptor. Several coregulators have been implicated in cancer, 

most notably AIB1 (Osborne et al., 2003). 

The ER signaling pathway is also regulated by membrane 

receptor tyrosine kinases, including EGFR, HER2, and IGF1-R. 

These membrane kinases activate signaling pathways that 

eventually result in phosphorylation of ER as well as its co-

activators and co-repressors at multiple sites to influence their 

specific functions (Schiff et al., 2003). 

Resistance to endocrine therapy can occur de novo 

(existing before any treatment is given) or be acquired 

(developing during a given therapy after an initial period of 

response). Some tumors lose estrogen dependence with loss of 

ER expression, although preclinical data suggest that ER can 

sometimes be re-expressed during subsequent treatment, other 

tumors lose estrogen dependence while still expressing ER, 

indicating that an escape pathway has developed to replace ER 

(Lopez-Tarruella and Schiff, 2007). 

Multiple pathways and molecules have been implicated 

in the diverse mechanisms responsible for endocrine resistance. 

These pathways and their gene networks, recently reviewed 
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elsewhere, have mostly been investigated in the preclinical 

setting with a focus on Tamoxifen. Several alternative pathways 

have been shown or suggested to play a general role in 

resistance to various other forms of endocrine therapy. 

Deregulation of these pathways most often arises from genetic 

or epigenetic changes in the tumor cells themselves. These 

changes influence uptake and metabolism of the endocrine 

agents and cellular responses to their inhibitory effects 

(Musgrove and Sutherland, 2009). 

Targeted agents to reverse resistance to endocrine 

therapy include: EGFR inhibitors, mTOR inhibitors, PI3K 

inhibitors, hystone deacetylase inhibitors, Src inhibitors and 

IGF-1R Inhibitors (Rocio-Garcia et al., 2013). 
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Aim of the Work 

The aim of the work is to review the molecular basis of 

resistance to hormonal treatment and the recent advances 

concerning the management of hormonal resistant breast 

cancer. 


