
G. Ricciardi 

 
UOC Oncologia Medica, A.O. Papardo, Messina  

Dir. Prof. V. Adamo 

 

giusyricciardi81@hotmail.it 

Sessione 6: 
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Nuove Associazioni: T-DM1 e Ribociclib 



Milestone of HER2/anti-HER2 

Therapies in BC 



Survival with HER2+ Metastatic Disease 

Tolaney S, ASCO 2018 



HER2 Heterogeneity 

 HER2 heterogeneity is defined by the 
presence of at least 2 distinct clones of cells 
with different levels of HER2 amplification 
within a tumor 

 

 Prevalence: 10-30% (based on definition 
used) 

 

 A recent study reported a prevalence of 
HER2 heterogeneity of 10%(16/157) (13/16 
HR+, 3/16 HR-) using the following definition: 
 HER2+ by FISH in >5% and <50% of tumor cells 

 an area of tumor that tested HER2 negative 

 

 HER2 heterogeneity was associated with 
lower pCR rates after neoadjuvant T-DM1 + 
pertuzumab 

Metzger Filho O, et al. ASCO 2019 



Mechanisms of resistance to anti-HER2 agents 

Vernieri C, et al. Crit Rev Oncol Hematol 2019 



TCGA, Nature 2012 

Amplification of cyclin D1 gene (CCND1) in 

Breast Cancer 

“...a common oncogenic event was cyclin D1 amplification and high expression, which 

preferentially occurred within luminal tumors, and more specifically within luminal B and 

HER2 positive BCs...” 



HER2+ MBC 

HR+HER2+ 

HR-HER2+ 



 
Johnston SRD. ClinCancer Res 2010 

Cross-talk Between ER and HER2 Pathways 



CDK4/6 and anti-HER2 resistance 

Corona SP, Crit Rev Oncol Hemat 2017 



CDK4/6 inhibitors in HER2+ BC 



The synergistic effect on cell proliferation with the 

Palbociclib and Trastuzumab combination in 

HER2-amplified BC cell lines 

Finn RS, Breast Cancer Res 2009 



CDK4/6 Inhibitor had additive activity 

with TKIs 

Witkiewicz AK, et al. Genes Cancer. 2014 



T-DM1 & CDK4/6 inhibitor 

Spring L, et al. ASCO 2017 1Witkiewicz AK, et al. Genes Cancer. 2014; 2Finn RS, et al. Breast Cancer Res 2009 



Matutino A, et al. Ther Adv Med Oncol 2018 

Trials with Palbociclib in HER2-positive breast cancer 



 PATRICIA: A Phase II study of Palbociclib and trastuzumab with or 

without letrozole in pretreated postmenopausal HER2-positive MBC 

Villagrasa P, et al. ASCO 2018 



Ciruelos E, et al. SABCS 2018 

 PATRICIA - Stage I: preliminary results 

PFS 

6-month PFS rates 



Matutino A, et al. Ther Adv Med Oncol 2018 

Trials with Abemaciclib in HER2-positive MBC 



Tolaney SM, et al. ESMO 2019 



Tolaney SM, et al. ESMO 2019 

“...This is the first phase 2 

study of a CDK4 & 6 inhibitor 

and ET vs. standard-of-care 

chemotherapy, together with 

HER2 directed treatment in 

HR+, HER2+ ABC to report 

positive results...” 



Oliveira M. ESMO 2019 



Active trials with Ribociclib in  

HER2 positive Breast Cancer 

Matutino A, et al. Ther Adv Med Oncol 2018 



Phase 1b/2 clinical trial with 

Ribociclib + trastuzumab 

Goel S, et al. Clin Breast Cancer 2019  

Median PFS 1.33 Months  

(95% CI, 0.92-2.57) 

 

Median FU: 5 months 

“...Continuous low-dose ribociclib (400 mg) plus 

trastuzumab is safe, with no new safety concerns. 

The limited activity observed in this study suggests 

that further study of CDK4/6 inhibitor/anti-HER2 

combinations should focus on a less pretreated 

population...” 



Phase 1b clinical trial with 

Ribociclib + T-DM1 

Spring L, et al. ASCO 2019 

3 + 3 design 



Ribociclib 300 mg 
daily + T-DM1 3.6 

mg/kg 3-wk 

Dose level 

Time 

Dose level 1 
(n=3) 

Dose level 2 
(n=3) 

Dose level 3 
(n=3) 

Dose level 4 
(n=1) 

Ribociclib 400 mg 
daily + T-DM1 3.6 

mg/kg 3-wk 

Ribociclib 500 mg 
daily + T-DM1 3.6 

mg/kg 3-wk 

Ribociclib 600 mg 
daily + T-DM1 3.6 

mg/kg 3-wk 

Ribociclib + T-DM1 phase 1b 

Adapted from Spring L, et al. ASCO 2019 

Patients characteristics (n=10) 

Median age (range) 53 (38-72) 

Median prior therapy lines (range) for MBC 1 (0-2) 

Median follow-up 10.9 mos 

ER+/HER2+ 8/10 pts 

Recommended phase 2 dose  

(RP2D) 

No DLT 

observed 



Preliminary safety results 
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AEs G3-4 50% 20% 10% 10%

Most frequent AEs G3-4 

4/10 pts required dose reductions due to toxicity 

Adapted from Spring L, et al. ASCO 2019 



Spring L, et al. ASCO 2019 

Ribociclib + T-DM1: preliminary 
efficacy data 



Final Remarks 

 The introduction of anti-HER2 agents has led to improvements in survival in 

advanced settings.  

 

 Despite this breakthrough, nearly all pts with HER2+ MBC eventually progress on 

anti-HER2 Therapy. 

 

 A better understanding not only of the resistance mechanisms but of tumor 

heterogeneity is essential for the development of new strategies to furhter improve 

patients outcome  

 

 Preclinical studies demonstrate a clear synergy between anti-HER2 therapy and 

CDK4/6 inhibitors. 

 

 Early preclinical data support the use of CDK4/6 inhibitors in HER2-driven breast 

cancer and preliminary efficacy data with Ribociclib + T-DM1 are relatively safe, 

with promising results and warrant further investigation 

 

 



GRAZIE! 


