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I will not discuss off label use in my presentation but will discuss drugs 

in clinical trial testing stage. 



Esr1 +/+ Esr1 -/- 

Central role for estrogen receptor in normal and cancerous breast 

Quaynor  et al. N Engl J Med 2013 

Rumi et al. Endocrinology 2014 
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Benefit of hormone therapy for ER+ metastatic breast cancer 

Mouridsen H et al. JCO 2003 
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Model for estrogen receptor activation 



Genomic alterations in EGF signaling promote endocrine resistance 

TCGA  

Huober et al. 2012 



ESR1 mutations in metastatic breast cancer 

TCGA Luminal A/B 
 

TP53  - 26% 
 

PIK3CA – 39% 
 

ESR1 -- <0.01% 
 

 
 
 



Antecedent therapy for ESR1 mutant cases 



Mutations in ESR1 cluster to hotspot in LBD 

Somatic mutations occur throughout gene in ~15-20% ER+ MBC 
Rare amplifications and deletions  
Hotspot mutations clustering to amino acids L536, Y537, and D538 within LBD 
– these patient all with prior aromatase inhibitor 
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ESR1 mutations promote E2-independent transcription and proliferation 
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Common LBD mutations locate to region key to ER activation 

Agonist structure 

Sean Fanning and Geoffrey Greene 



Therapy – Receptor antagonists 

Antagonist structure 



0

1n
M

 IC
I

5n
M

 IC
I

10
nM

 IC
I

50
nM

 IC
I

10
0n

M
 IC

I

50
0n

M
 IC

I

10
00

nM
 IC

I
0

20

40

60

80

100

SKBr3

R
L

U

WT

S463P

Y537S

D538G

S463P/D538G

Steady-state blood 
plasma level of ICI: 

~12-25nM  

SERD sensitivity - Fulvestrant 



• Residual ER detected in 6/16 (38%) pts 

•  Associated with progressive disease by CT imaging 

Van Kruchten, De Vries et al., ASCO, 2014 

Median FES uptake in all lesions 

FES uptake in each lesion 

Residual estradiol binding (FES) on fulvestrant therapy 



GDC-0810 [18F]-fluoroestradiol (FES)-PET Data Shows Robust Target Engagement 
Across All Doses 
 

Pre-treatment Post-treatment 

• Scan performed ~20 hrs post dose (600 mg)  
• Supports QD dosing 
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Drugging ER mutant cancers: co-mutation patterns 
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Other drivers still relevant: e.g. PIK3CA mutation 
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Major points for therapeutic intervention 
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