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Hormone receptor-positive breast cancer (HR+ BC): 
Most common presentation of breast cancer, 
2/3  of breast cancers express ER and/or PR 
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Rationale for endocrine therapy in HR-positive BC 

Å Estrogen plays a critical role in the development and progression 
of HR+ breast cancers: ER signal transduction pathways are key 
promoter of tumor proliferation, survival and invasion 

Å Estrogen deprivation in breast tissue is basic rationale for 
endocrine therapy 

Å Endocrine therapy is an important class of target-directed therapy 
that blocks the growth-promoting effects of estrogen via ER 

 

 

 

       



Anti-estrogen therapies in BC 

Å Selective estrogen receptor modulators (SERMs), such as tamoxifen, 
which block activity of ER 

Å Third-generation aromatase inhibitors (AIs), estrogen synthesis inhibitors 
steroidal: anastrazole, letrozole 
nonsteroidal: exemestane 

Å Selective estrogen receptor down-regulators (SERDs), such as fulvestrant,               
which induce destabilisation/degradation of ER  

 

 

       

Timeline of approval for endocrine therapy agents 



Endocrine therapy in HR-positive disease 
 
ÅMost patients with HR+ BC benefit from endocrine therapy: hormonal 

therapy improves clinical outcomes 

Å Endocrine therapy has become the mainstay of treatment in HR-
positive early and particularly advanced disease 

Å Preserved endocrine responsiveness to first-line endocrine therapy 
allows successive use of several hormonal therapeutic options and  
thus prolongs time to introduction of chemotherapy 

Å Unfortunately, the majority of patients with HR+ advanced breast 
cancer will ultimately progress despite endocrine therapy:                        
resistance is a major clinical problem 

de novo, intrinsic resistance 
acquired resistance 

Å New treatment options that restore endocrine sensitivity are needed! 

 

 

 

       





ET is the preferred option for HR+ disease, even in the presence of 
visceral disease, unless there is concern or proof of endocrine resistance 
or there is disease needing a fast response (LoE: 1 A) 
 
The preferred 1st line ET for postmenopausal patients is an aromatase 
inhibitor or tamoxifen, depending on type and duration of adjuvant ET 
(LoE: 1 A) 
Fulvestrant HD is also an alternative option (LoE: 1 B)  
AI + everolimus is also an option after progression on a non-steroidal AI 
(LoE: 1 B) 
  
Optimal post-AI treatment is uncertain. 
Available options include, but are not limited to, tamoxifen, another AI 
(with a different mechanism of action), fulvestrant HD, megestrol acetate 
and everolimus + AI (LoE: 1 A) 
  

ER-positive/HER2-negative ABC 



Primary endocrine resistance is defined as: 
 relapse while on the first 2 years of adjuvant ET 
 PD within first 6 ms of initiating 1st line ET for mBC, while on ET  
 
 Secondary (aquired) endocrine resistance is defined as: 
 relapse while on adjuvant ET but after the first 2 years 
 relapse within 12 months of completing adjuvant ET 
 t5 җ с ƳƻƴǘƘǎ ŀŦǘŜǊ ƛƴƛǘƛŀǘƛƴƎ 9¢ ŦƻǊ Ƴ./Σ ǿƘƛƭŜ ƻƴ 9¢ 
  
                                                                                          (LoE:  Expert opinion) 

Endocrine resistance 



Mechanisms of endocrine resistance 
 

ÅUpregulation of alternative signal transduction pathways 
 

ÅESR1 gene mutations 
 

ÅEpihenetic modifications of the ESR1 gene 
 

ÅAlterations in cell cycle signaling 

       

 
Mechanisms of endocrine resistance are a topic of active 
research in order to reverse resistance and improve the outcome 
of patients with HR+ breast tumors 



Cross-talk between signal transduction pathways and 
ER signaling in endocrine-resistant breast cancer: 
Opportunities for targeted interventions 

Reprinted by permission from the American Association for Cancer Research: Johnston SR. Clin Cancer Res. 2005;11:889s-899s 



Enhancing sensitivity to endocrine therapy:  
PI3K/AKT/mTOR inhibition in HR+ advanced BC  

ÅmTOR is a central regulator of multiple 
signaling pathways involved in cancer 

Aberrations of this pathway are common in 
multiple cancers, including BC3,4 

Furthermore, hyperactivation of the 
PI3K/AKT/mTOR pathway has been observed 
in endocrine-resistant BC cells4 

ÅInhibition of the mTOR pathway may 
enhance endocrine sensitivity by inhibiting 
ligand-independent activation of the 
estrogen receptor 

ÅDual blockade of the mTOR and  
endocrine pathways via mTOR inhibition  
in combination with endocrine therapy 
offers clinical benefits for patients 
progressing on NSAIs 

1. Osborne CK, et al. Annu Rev Med. 2011;62:233-247; 2. Yamnik RL, et al. J Biol Chem. 2009;284(10):6361-6369; 3. Samuels Y, et al. Science. 2004;304(5670):554; 4. Miller TW, et al. J Clin Invest. 2010;120(7):2406-2413. 

mTOR interacts with ER signaling as well as 
growth factors including IGF-1, VEGF, and ErbB1,2 
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