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Sensitivity and Resistance 

• Two faces of the same coin? 

 

 

 

– Sensitivity: predict it and use for treatment 
choice; assess it 

– Resistance: assess it; use it for tuning 
treatment  

 

• Not so simple to be defined 

? 

https://www.google.it/url?q=http://www.wilditaly.net/miei-figli-come-gli-ebrei-sotto-hitler-le-infelici-parole-di-berlusconi-16524/&sa=U&ei=jUcgU7P2LI7g7Qby7YH4Bw&ved=0CCkQ9QEwAg&usg=AFQjCNFRoEl-F5qtb0ZZnb32w6hrMbRWUQ


Which point of view? 

Biological 

view 

Clinical 

view 

How can we integrate them? 

Choice of therapy, assessment of efficacy, evaluation at 

progression, subsequent therapies  

http://www.motic.it/prospetti/Microscopio BA210.pdf


Data supporting                                   

the relevance of biology 

• ER expression level is predictive of the 

clinical effect of hormonal drugs.  

 

• The inhibition of the ER-related pathway 

(both by blocking the receptor and by 

downregulating the level of ligand)  

demonstrated to abrogate or to reduce the 

tumor cell growth 





Estrogen receptor level                             

and effect of tamoxifen 

EBCTCG, Lancet 2011 



Effect of estrogen deprivation on breast 

cancer proliferation in the IMPACT trial 

Dawsett, JCO 2005 

ANA TAM 

After 2 weeks of therapy 



ER and sensitivity 
• It is increasingly apparent that ERa-expression is not 

synonymous with HT sensitivity  

 

• ERa-positive tumours:  
– do not invariably respond to endocrine therapy,  

– exhibit considerable response heterogeneity to any given 
endocrine agent,  

– may be refractory to one class of endocrine therapy and 
sensitive to others  

– frequently progress from responsive to resistant phenotypes, 
despite retaining ERa expression.  

 

• Such apparent inconsistencies suggest that:  
– ERa expressing tumours are not a homogenous group 

– the classical model of E-dependent ERa function does not 
adequately represent the full repertoire of E and ERa 
activity. 
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Sensitivity and resistance 

Osborne, JNCI 1994 



Hormone resistance 

• Primary (intrinsic or de-novo) 
– IIC vs intrinsic subtypes 

– Alternative pathways already active 

– The milieu of ER coactivator and repressor 

 

• Secondary (acquired) 
– Estrogen receptor mutations or epigenetic 

suppression 

– Activation of alternative pathways  

– Occurence of mutation in downstream effectors 

– Clonal selection or adaptive changes 



IIC vs intrinsic subtype 

Prat, Mol Oncol 2011 



Alternative pathways already active 



Regulation of ER-dependent signalling 

• Ligands 

• Levels of receptors 

• Receptor co-regulatory proteins (co-

activators and co-repressors) 

• Binding of other transcriptional factors and 

other nuclear receptors 

• Phosporylation and other post-

trascriptional modifications 

Fuqua, SABCS 2013 



ER expression is frequently 

retained at time of resistance 

Johnston, Cancer Res 1995 

Retained ERa 

is not only 

functional, but 

continues to 

represent a 

legitimate 

therapeutic 

target. 



Shao, SABCS 2013 



Possible therapeutic fallout of 

ESR1 gene alteration identication 

• Ligand-binding domain mutation may be 
treatable with higher doses of fulvestrant or 
alternative anti-estrogens with higher potencies, 
but not with estrogen deprivation (AIs) 

• Gene-traslocation cannot be treated with 
classical endocrine therapies and require 
alternative therapies 

• Gene-amplification could be treatable with both 
estradiol and anti-estrogens, but not estrogen 
deprivation (AIs) 

Shao, SABCS 2013 



Hormonal drugs can switch on several 

alternative signalling pathways 

• ER and HER-family pathways 

 

• ER and novel pathways 
– PI3K/AKT/mTOR  

– Histone Deacetylase and transcription 

– Angiogenesis  

– Src-kinase 

– FGFR  

– Insulin-like growth factor 1  

– Cycline-dependent kinase and cell cycle 

 

 



How translating these knowledges 

to the clinical practice? 

1. Primary tumor  

• The best characterization 

 

2. Metastatic cancer 

• Biopsy of the metastases 

• Hormonal drug already used and response 

• Length of exposure to the hormonal drug 

• DFI and TTP 

 



Characterize the tumor biology 

StGallen 2013 



How to define Luminal A tumors                    

without gene predictors 

• Progesterone 

receptors > 20% 

 

 

 

• KI67 > 20% 

Prat JCO 2013 

Ki67 >14% 
Ki67 >20% 

5704 pts 

reclassified 

at IEO 



Change in ER between primary BC and 

corresponding metastases 

Kasraw, Curr Oncol Rep 2011 

Mean discordance 29,7% 



Change in receptors between primary BC 

and corresponding metastases (liver) 

Curigliano, Ann Oncol  2011 

Neg to Pos Pos to Neg 

ER 26% 11% 

PG 19.8% 64.6% 

HER2 5.9% 31.5% 

Discordance on Bone Mets: ER: 20%, HER2: 7% 



Efficacy of hormones as first line therapy                    

in ER+ postmenopausal MBC 

Wilson & Chia, ASCO 2013 
Mean TTP: 9.6 months 



Results of hormones as second line therapy         

in ER+ postmenopausal MBC 

Wilson & Chia, ASCO 2013 
Mean TTP: 4.8 months 



SELECTION CRITERIA IN SECOND LINE TRIALS 

EFECT CONFIRM SOFEA BOLERO2 

Eligibility 

criteria 

Relapse during 

treatment with 

(or within 6 

months of 

discontinuation 

of) an adjuvant 

NSAI, or 

progression 

during treatment 

with a NSAI for 

metastatic 

disease. 

Relapse during adjuvant 

HT or within 1 year from 

its completion.  

PD after a previous 

treatment with either an 

TAM or an AI as a first-

line therapy in case of 

relapse after >1 year 

from adjuvant HT or for 

de novo ABC 

Relapse after 

NSAI as 

adjuvant for at 

least 12 

months, or as 

first-line in 

ABC for at 

least 6 months 

Recurrence 

during or within 

12 mos after the 

end of adjuvant 

HT or 

progression 

during or within 

1 mos after the 

end of treatment 

for ABC. 

Letro or Ana not 

to be the last 

therapy. 

Should these criteria be translated in clinical practice for 

selecting patients resistant to hormonal drugs? 

Have these criteria a biological rationale? 



Criteria of sensitivity and resistance                   

used in clinical trial 

EFECT CONFIRM BOLERO2 

Criteria of  

sensitivity 
• CR, PR or SD 

for at least 6 mos 

during treatment 

for ABC. 

• At least 2-year DFS 

while on the adjuvant 

HT  

• CR, PR or SD for 6 

mos for ABC  

 

• At least 2 yrs of HT 

before recurrence in 

the adjuvant setting  

• A response or 

stabilization for at 

least 6 mos of HT for 

ABC 

Criteria of 

resistance 

 

• All other pts, 

including all those 

treated with 

adjuvant AI 

 

• Recurrence within 

the first 2 yrs on 

adjuvant HT  

• SD for <6 mos  

• PD as the best 

response to first line 

for ABC 

 

• Recurrence during 

or within 12 mos after 

the end of adjuvant 

HT  

• Progression during 

or within 1 mos after 

the end of treatment 

for ABC. 



Patients treated in phase III RCT have 

heterogeneous sensitivity 

020 

F vs A 

FIRST* 

HDF vs A 

S0226 

FA vs A 

FACT 

FA vs A 

SOFEA 

FA vs F vs E 

CONFIRM 

HDF vs F 

BOLERO2 

EE vs E 

TAMRAD* 

TE vs T 

n.Pts 451 206 707 514 716 736 724 111 

HT Naive 

(%) 
2 74 60 32 0 0 0 0 

HT Adj (%) 53 25 40 61 80 63 19 41 
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24 
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nr 

HT for 
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* Randomized Phase II trial  ** during or within 12 m 



Do the criteria of 

sensitivity/resistance used in 

RCT pick up patients with 

different probability of 

treatment effect ?  



Assessment of 

sensitivity/resistance 

• RCT used PFS to measure the efficacy of 
treatment 

• Subgroup analyses give some information about 
the behavior of tumors stratified by sensitivity 
status 

• Response rate data are always reported in 
aggregated form.  

• Many patients with bone disease only (difficult to 
be evaluated) 

 

• Several limitations in understanding the value of 
the sensitivity status on the effect of a new 
hormonal treatment 



Effect by sensitivity/resistance 

EFECT trial Chia, JCO 2008 



Effect by sensitivity/resistance 

CONFIRM trial Di Leo, JCO 2010 



Effect by sensitivity/resistance 
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Mehta Prior Tamoxifen: 280/707 (40,3%) 

SWOG 0226  
ANA vs ANA/FUL in first line 



Conclusions from literature 

• Sensitivity 
– At least 2-year DFS while on the adjuvant HT  

– CR, PR or SD for at least 6 mos for ABC  

 

• Resistance 
– More confused criteria  

• Loose of hormone receptors 

• Recurrence during or within 1-2 years  after the end of adjuvant HT  

• Progression during (or < 6 mos) or within 1 mos after the end of treatment 
for ABC. 

• PD as best response to treatment 

• All non sensitive pts 

 

• These criteria did not select patients with 
really different results 



Translation to the clinics 

 

Guideline recommendations 



NCCN 2013 Guidelines 



NCCN 2013 guidelines 



ESMO 2013 Guidelines 

Cardoso, Ann Oncol 2013 

ET1: If not used in 

the adjuvant 

setting or if 

discontinued for 

>12 months, AIs 

are the preferred 

option 
 

ET2,3: factors that 

need to be taken 

into account in this 

treatment decision 

include response 

to previous 

endocrine 

therapies and its 

duration 



AIOM 2013 guidelines 



Conclusions 

• No homogeneous definition 

• Arbitrarily time-dependent definition 

• No easily evaluable biological criteria 

• No firm clinical criteria can be drawn from clinical 

trials 

 

• Need for a more strict definition of 

sensitivity and resistance, and of surrogate 

biomarkers useful to understand the 

biological changes occuring in the tumor 


