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OUTLINE 

• Anti CDK4/CDK6 nel tumore HR+ 

 

 
• Anti CDK4/CDK6 nel tumore HER+ 

 

• Anti CDK4/CDK6 nel tumore TN 
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Antiestrogen Therapy: Aromatase Inhibitors vs. Tamoxifen & Fulvestrant 

Presented By Joseph Sparano at 2015 ASCO Annual Meeting 



Endocrine resistance 

• endocrine therapy is often regarded as a prototype 
of biologically targeted treatment.  

 

• by contrast with HER2-overexpressing disease, 
pathway-directed breakthrough innovations have 
been rare in this subtype.  

 

• in the advanced disease setting, with every further 
line of palliative endocrine therapy, shorter durations 
of progression-free survival are seen. 

 



Two major axes in endocrine resistance 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Shift from oestrogen-dependent tumor growth to the activation of alternate 
growth factor signalling pathways in the absence of oestrogen 

Growth factor (HER2-EGFR-
IGFR) 

receptors/PI3K/AKT/mTOR 

 

 

CDK4/CDK6/
Rb/E2F 

 

 



Lange C A, Endocr Relat Cancer 2011 
Musgrove EA, et al Nat Rev Can 2011 

 
 
 

CDK4/6 

pRb phosphorylation and inactivation 
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Palbociclib 

• is an orally active selective inhibitor of CDK4/6 that 
inhibits cell proliferation and DNA synthesis by 
preventing cell-cycle progression from G1 to S phase 1 

 

• is active in cell line models of endocrine therapy 
resistance2 

 

 
1. Toogood J Med Chem 2005 

2. Finn Breast Cancer Res 2009 
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PD 0332991 and CDK4/6 

Block of pRb phosphorylation 

PD 0332991 



Study Design: Phase 2 Part 2 
Primary Endpoint: PFS 
Designed to detect a 50% improvement in median PFS from 9 to 13.5 months  
(80% power, 1-sided α = 10%) 

Study population 
• Postmenopausal 

women with ER+ 
HER2– breast 
cancer 

• Patients with 
CCND1 
amplification 
and/or loss of p16 
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4-week treatment cycle 

PD 0332991 125 mg QD x 3 weeks, 
1 week off; plus 

letrozole 2.5 mg QD x 4 weeks 

Letrozole 2.5 mg QD x 4 weeks 

1:1 

Stratification Factors 
• Disease site (visceral vs bone only vs other) 
• Disease-free interval (>12 vs ≤12 mo from end of 

adjuvant to recurrence or de novo advanced disease) Finn RS, et al ASCO 2013 



17% 



PALOMA-1: Randomized open-label phase II trial 
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Dose modifications 

Dose interruption Dose reduction Study 
discontinuation 

ARM A 33% 40% 13% 

ARM B 4% - 2% 



Palbociclib in HR+/HER2– BC: Phase III Studies 
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PALOMA3 Study Design 
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Demographics and Baseline Tumor Characteristics  
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Tumor Characteristics and Prior Treatment 
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Primary Endpoint: PFS (ITT Population) 
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PFS: Central Blinded Review Audit (n=211)   
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Summary of Key Secondary Efficacy Endpoints 
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Adverse Events—All Cause  
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Treatment Summary 
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Conclusions  
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Other CDK Inhibitors in Phase III Trials in Advanced ER-Positive Breast Cancer 
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TREND  

Phase 2, open-label, multicenter, randomized study of PD 0332991 (oral CDK 
4/6 inhibitor) monotherapy and PD 0332991 in combination with the 
endocrine therapy to which the patient has progressed in the previous line 
for ER-positive, HER2-negative post-menopausal advanced breast cancer 
patients. 
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• recent evidence has suggested a role for E2F-mediated gene transcription in DNA 
damage response and repair, as well as apoptosis signaling.  

• repression of E2F activity via CDK4/6 inhibition and RB activation impacts the 
response of triple negative breast cancer (TNBC) to frequently used therapeutic 
agents.  
 

• CDK4/6 inhibition can antagonize cytotoxic therapeutic strategies and increases 
utilization of error-prone DNA repair mechanisms that could contribute to disease 
progression.  
 

 
 



Open Questions 

• genetic changes in cyclin D1 and p16 are known to occur in breast cancer 
and might have a role in the further selection of patients for treatment with a 
CDK4/6 inhibitor.  

 

• however, in Paloma-1/TRIO-18 trial, patients selection on the basis of cyclin 
D1 amplification or p16 loss was not associated with an improved outcome 
from palpociclib 

 

• one of the most important markers of sensitivity to palbociclib is the 
presence of an intact Rb pathway; however, since pRb loss is uncommon in 
oestrogen receptor-positive, HER2-negative breast cancers, it was not used 
as a prospective independent biomarker for patient selection in the present 
study.  

 

 

oestrogen receptor positivity is currently the best and most effective 
predictive marker for the identification of patients likely to respond to 

CDK4/6 inhibition.  

 

 

 



COMPLEXITY OF BC 

Adapted from Fabrice Andre 
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Breast Cancer 2013 Breast Cancer 2016 

Impact of prior exposure to HT (Tam and/or AIs) 
 
Attention to different toxicity profile of new drugs 
and quality of life 
 
Biomarker analysis in clinical trials of novel 
targeted agents and combinations is essential in 
order to identify features predictive of response 


