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    HR+ in 70% of breast cancers with prognostic and predictive role 



ER 
discovery 

1970 1980 1990 2000 2010 2015 

Tamoxifen Anastrozole 

Letrozole 
Exemestane 
Fulvestrant Everolimus 

(mTOR inhibitor) 

Palbociclib 

ER assay  
(DCC) 

ESR1 
cloning 

ER assay 
(ICH) 

ESR1 
mutations 

(antiCD4/6) 

*      Aromatase inhibitors 
**    “SERMs”-Selective Estrogen-Receptors Modulator  
*** Estrogen receptor antagonist (accelerates the proteosomal degradation of ER) 

Prognostic and Predictive Role 



• mTORC1 activates ER 

in a ligand-

independent fashion1 

• Estradiol suppresses 

apoptosis induced by 

PI3K/mTOR blockade2 

• Hyperactivation of the 

PI3K/mTOR pathway is 

observed in 

endocrine-resistant 

breast cancer cells3 

• mTOR is a rational 

target to enhance the 

efficacy of hormonal 

therapy 

Crosstalk between ER and 
mTOR Signaling 

EVEROLIMUS 



Bachelot T et al,  J Clin Oncol, 2008 

“TAMRAD” TRIAL 





(encoded by CCDN1 gene) 

(RB proteomic complex) 



CDK INHIBITORS IN PHASE III TRIALS IN 
ADVANCED ER-POSITIVE BREAST CANCER 

• Palbociclib – «PALOMA» trials 
 

• Ribociclib – «MONALEESA» trials  
 

• Abemaciclib – «MONARCH» trials  



Palbociclib Mechanism of Action: selective CDK4/6 Inhibition 

Palbociclib arrests the cell cycle 
at G1 by selective inhibition of 

CDK4/6 

Fry DW, et al Mol Cancer Ther 2004, 3;1427; Carnero A, Br J Cancer, 2002; 87 



Palbociclib Inhibits Luminal ER+ Human Breast Cancer Cell Lines In Vitro 



• Oral, highly selective inhibitor of CDK4/6 
• Prevents cell-cycle progression from G1 to S 

phase 
• In vitro activity in Rb-positive tumor cell lines 

and primary tumors 
• Low nanomolar concentrations block Rb 

phosphorylation inducing G1 arrest in 
sensitive cell lines 

1)Toogood J Med Chem 2005; 2) Finn Breast Cancer Res 2009 



Cohort 2 
Cohort 1 

Paloma -1 Study Design 
Randomized phase II open-label trial involving 50 centres in 12 countries 
Endpoints: Primary PFS; Secondary: ORR, OS, clinical benefit response, duration of 
response, safety and tollerability, serum biomarker analyses 

Elegibility criteria 
Inoperable, locally recurrent disease; postmenopausal status, no prior therapy for 
advanced cancer, no letrozole within 12 months, ECOG performance status <1 

(4 –week cycles) 





Finn RS et al, Lancet Oncol 2015; 16 (1): 25 

Median PFS 10.2 vs 20.2 months 
HR 0.49, p=0.0004 



With 30 events in the Palbociclib+Letrozole arm and 32 events in the control arm, study 
failed to demostrate an OS advantage by adding Palbociclib. A follow up OS analysis will 
be performed after the accrual of additional events. 



Finn RS et al, Lancet Oncol 2015; 16 (1): 25 

PALOMA – 1: Conclusion 



Abstract LBA502 <br /><br /> A Double Blind Phase 3 Trial of Fulvestrant With or Without Palbociclib in Pre- and Post-menopausal Women With Hormone Receptor-positive, HER2-

negative Advanced Breast Cancer That Progressed on Prior Endocrine Therapy<br />(PALOMA3 Study)  



PALOMA3 Study Design 

Presented By Nicholas Turner at 2015 ASCO Annual Meeting 



-At 195 PFS events, increased reflecting rapid enrollment 
-Independent data monitoring committee established that the study met the primary endpoint 



Demographics and Baseline Tumor Characteristics  

Presented By Nicholas Turner at 2015 ASCO Annual Meeting 



Tumor Characteristics and Prior Treatment 

Presented By Nicholas Turner at 2015 ASCO Annual Meeting 



Primary Endpoint: PFS (ITT Population) 

Presented By Nicholas Turner at 2015 ASCO Annual Meeting 



PFS: Central Blinded Review Audit (n=211)   

Presented By Nicholas Turner at 2015 ASCO Annual Meeting 



Slide 16 

(Presented by Nicholas Turner at ASCO Annual  Meeting 2015) 



EMA (“European Medicines Agengy”) 
validated marketing application of 

palbociclib in combination with endocrine 
therapy of HR+/HER2- metastatic breast 

cancer based on final results of “PALOMA-1” 
and “PALOMA-3” trials. 

 
August, 2015 



Pearl  
(GEICAM-CECOG trial) 

PALOMA -2 (1008)  

(Completed enrollment) 

(“event-driven trial”) 



Slide 17 

Presented By Joseph Sparano at 2015 ASCO Annual Meeting 



Von Minckwitz G et al, SABCS; December 10-14 2013   

PENELOPE-B 
(GBG trial) 

(event-driven trial) 

HT 



Neoadjuvant Palbociclib Plus Letrozole 
Design: Open-label, multicentre, single-arm pilot study to determine efficacy and 
safety of neoadjuvant palbociclib plus letrozole in 3 of 4 weeks cycles for 4 months 

Patients will be given letrozole 2.5 mg/d plus PD0332991 (CDK 4/6 
inhibitors) 125 mg/d for 3 out of 4 weeks in repeated cycles for 16 weeks 

(4 cycles) before surgery 

Chrow LWC et al, SABCS; December 9-13 2014,  (GBG trial) 

Biopsy 
Ki67<15%vs15,1%-35%vs>35% 



13Y-MC-JPBM Clinical Protocol (Monarch Study) 
A randomized double-blind, placebo-controlled, phase 3 study on nonsteroidal 

aromatase inhibitors (anastrozole or letrozole) plus LY2835219, a CDK4/6 inhibitor or 
placebo in postmenopausal women with hormone receptor-positive, HER2-negative 

locoregionally recurrent or metastatic breast cancer without no prior systemic therapy 
in this disease setting 

Women with HR+, HER2- 
locoregionally recurrent or 

metastatic breast cancer and 
no prior systemic therapy for 

locoregionally recurrent or 
metastatica disease 

(N = 450) 

Arm A: experimental Arm 
LY2835219 + NSAI until PD  

(N = 300) 

Arm B: control Arm 
Placebo + NSAI until PD  

(N = 150) 

R 2:1 

Experimental Arm A: LY2835219 150 mg orally twice/d on day 1 to 28 +  
  non-steroidal aromatase inhibitor once/d of a 28-day cycle 
Control Arm B: Placebo  orally twice/day on day 1 to 28 +  
         non-steroidal aromatase inhibitor once/d of a 28-day cycle 

(completed enrollment ) 

(abemaciclib) 



A NEW «TARGET THERAPY» IN ENDOCRINE-RESPONSIVE 
BREAST CANCER OTHERWISE THE «HORMONAL RECEPTORS» 

WHAT DO WE LEARN UNTILL NOW: 

• Endocrine-directed therapy for women with metastatic HR+, 
HER2-negative breast cancer remains the treatment of choice 
 

• Recurrence or resistance on endocrine therapy remains a 
major problem in HR+ breast cancer 
 

• Therapies that extend benefit of endocrine therapy (anti 
mTOR-everolimus, anti CD4/6-palbociclib) address key 
endocrine intracellular tumor growth and cell signaling 
pathways (“target” molecular therapy) 

  delays disease progression and the need to transition to   

       cytotoxic agents 

Always address eligible patients to clinical trials  



WHAT DO WE LEARN UNTILL NOW: 



WHAT DO WE LEARN UNTILL NOW: 

•Many of drugs used to treat patients with HR+/HER2- 

breast  cancers are orally administred 

 

•More physician time is required to educate patients about 

adverse events and to emphasize adherence and self-

monitoring 

 

•Frequent monitoring visits are needed (i.e. 4 weeks) 

 

•Nurses need more education to be able to counsel 

patients and to allert physician to early signs of side effects 

treatment-related 
 

Patients believe “ORAL”=“NON TOXIC” 



SIDE EFFECTS IN BOLERO -2 STUDY :  
anti mTOR «everolimus»+ steroidal aromatase inhibitor «exemestane» 



DOSE MODIFICATIONS 

Paloma-1 Study: SIDE EFFECTS 



Adverse Events—All Cause  

PALOMA-3 Study: SIDE EFFFECTS  

Neutropenia was the most common AE leading to dose reduction (21%) and interruption (45%) 

Presented By Nicholas Turner at 2015 ASCO Annual Meeting 



CDKs 

Evading 
growth 

suppressors 

PARPs 
inhibitor 

In BRCA-mutated breast 
cancer (genomic instability) 

CDK 
inhibitor + 

Metzer-Filho, JCO 2012 


