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TIMELINE OF THERAPIES FOR ER+ BREAST CANCER 
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PFS/TTP of 1st-line endocrine therapy trials in HR+ MBC 
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Trial Date Tam  
(months) 

AI 
(months) 

AI+ FUL 
(months) 

FUL 
(months) 

HR 

Nabholtz  
ANAS vs TAM 

2000 5.6 11.1 - - 0.81 

Bonneterre  
ANAS vs TAM 

2001 8.3 8.2 - - 0.99 

Mouridsen 
ANAS vs TAM 

2001 6.0 9.4 - - 0.72 

Chernozemsky 
EXE vs TAM 

2007 8.3 12.0 - - - 

Paridaens 
EXE vs TAM 

2008 5.8 9.9 - - 0.84 

Mehta  
ANAS vs ANAS + 

FUL 250 mg 

2012 - 13.5 15.0 - 0.80 

Berg 
ANAS vs ANAS + 

FUL 250 mg 

2012 - 10.2 10.8 - 0-99 

Robertson 
ANAS vs FUL 500 

2015 - 13.1 - 23.4 0.66 

Robertson 
ANAS vs FUL 500 

2016 - 13.8 - 16.6 0.79 

Range 6-8 8-13 10-15 16-23 



TIMELINE OF THERAPIES FOR ER+ BREAST CANCER 

Å Despite the advances over the years, patients on endocrine therapy still have recurrence of their disease 

 
ï EBC: recurrences either during or after adjuvant endocrine treatments 10-15% @5yrs and up 

to 30% @15yrs 
ï MBC: endocrine treatments lead to initial tumour regression in only ~30% plus 20% of 

prolonged stable disease,  inevitably resistant disease develops in almost all pts  
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5 years of endocrine treatment 

AIs 

Tamoxifen 

Early relapse 
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Modified from Jonhston S. SABCS 2016  



Definitions of  endocrine resistance in ER + MBC 
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Cardoso et al Ann Oncol 2014, Hart et al NRCO 2015 

άŀ ǊŜƭŀǇǎŜ  
Å while on the first 2 years of adjuvant ET 
Å PD within first 6 months of first-ƭƛƴŜ 9¢ ŦƻǊ a./Σ ǿƘƛƭŜ ƻƴ 9¢έ 

Primary endocrine resistance 
HR+ BC that progresses rapidly on initial endocrine therapy, suggesting that the majority of 
tumour cells were already resistant before commencement of the therapy 

άŀ relapse  
Å while on adjuvant ET but after the first 2 years 
Å within 12 months of completing adjuvant ET 
Å PD җс ƳƻƴǘƘǎ ŀŦǘŜǊ ƛƴƛǘƛŀǘƛƴƎ 9¢ ŦƻǊ a./Σ ǿƘƛƭŜ ƻƴ 9¢έ  

Secondary (acquired) endocrine resistance 
HR+ BC initially sensitive to the endocrine treatment, but through mutation, altered gene 
expression or selection pressure, has developed resistance to such therapy  
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Endocrine  
Resistance 

Upregulation of alternative signal 
transduction pathways 

Alterations of ER itself  
άLossέ due to ESR1 silencing 

Constitutional activation of ER due 
to ESR1 mutations/ fusion events 

Mechanisms of Endocrine Resistance 
Genomic landscape, pathways and drugs to 

reverse endocrine resistance 



8 

Genomic Data by Breast Cancer Subtype 

TCGA. Nature 2012 
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Regulation of the G1/S Checkpoint 

CDK inhibitors 
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Selective CDK 4/6 inhibitors 



11 

Kinome Selectivity of CDK 4/6 inhibitors 


