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Recent clinical and biological 
insights in HER-2 positive Breast 

Cancers: Liquid Biopsy for 
biomarkers identication.  



Breast Cancer in Italy 
• It is estimated that in 2018,  in Italy, were diagnosed with just 

over 373,000 new cases of malignancy, of which about 178,000 

in women. 

• Breast cancer accounts for 29% of female neoplasms.  

• In 2018 about 52,800 new cases of female breast carcinomas 

were diagnosed in Italy.  

• About 800,000 women live in Italy with a diagnosis of breast 

cancer.  

• Breast cancer is the leading cause of cancer death for women 

in all age groups. In 2015 there were 12,274 deaths due to 

breast cancer. 

 
I NUMERI DEL CANCRO IN ITALIA 2018. AIOM-AIRTUM 



• Approximately one third of patients with primary 
breast cancer will eventually develop 
disseminated disease; 
 

• About 10% of patients are metastatic at diagnosis. 
 
 



Breat Cancer: Incidence and Mortality Trends in Italy 

I NUMERI DEL CANCRO IN ITALIA 2018. AIOM-AIRTUM 



Sopravvivenza per sede 

Coviello, 2017 



England 10-year net survival changes in ~ 40 years  

Source: cruk.org/cancerstats  



Breast cancer is many disease! 
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HER2+ Behavior
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Poor prognosis of HER2-positive Disease 
(without trastuzumab) 



Trastuzumab has changed the landscape and 
natural history of HER2+ BC 

Dawood, S. et al. J Clin Oncol; 28:92-98 2010 



DFS OS 

Moja L, et al. Cochrane Databse Syst Rev. 2012;18(4):CD006243. 

STANDARD: 

1 year of trastuzumab concurrent with chemotherapy 

Trastuzumab for HER2+ Early BC: 
Systematic  Review of Pivotal Trials 

 

• EBC: Risk of death reduction of approx. 40%. 



Dual HER2-Inhibition in Neoadjuvant Trials 

Trial Experimental 
Anti-HER2 

pCR  with 
Trastuzumab 

pCR with  
Dual inhibition 

NeoSphere Pertuzumab 29% 46% 

NeoALTTO Lapatinib 30% 51% 

CALGB 40601 Lapatinib 40% 51%* 

NSABP B41# Lapatinib 52% 62%* 

TRYPHAENA$ Pertuzumab NA 55-64% 

* Not statistically significant, # Received AC-T, $ No single anti-HER2 arm  



von Minckwitz G et al, N Engl J Med. 2018 Dec 5. doi: 10.1056/NEJMoa1814017 
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What About the Adjuvant Setting? APHINITY
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NEJM 2017   HR- :  1.6% HR+ : 0.4%.   
  Node- 0.9% Node + : 1.8% 

3-year absolute risk: 0.9%.            
4-year absolute risk: 1.7% 

Absolute 
Difference 

Dual Inhibition in Adjuvant Setting: 

Aphinity trial 







 

Challenges 



Treating HER2+: Triumph of Incrementalism
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1. Baselga et al, N Eng J Med 2012; 2. Swain S et al, NEJM 2015 

CLEOPATRA: First-line Trastuzumab +  
Pertuzumab vs. Trastuzumab (mFU 50 mos) 

Pertuzumab +  
trastuzumab+docetaxel 

Placebo +  
trastuzumab+docetaxel 

Hazard  
ratio 

P-value 

ORR1 80.2% 69.3% 0.0001 

PFS2 18.7 months 12.4 months 0.68 <0.0001 

OS2 56.5 months 40.8 months 0.66 0.0001 

Most common adverse events ≥Grade 3 in the pertuzumab+trastuzumab+docetaxel group:  

Neutropenia (48.9%), febrile neutropenia (13.8%), leukopenia (12.3%), and diarrhea (7.9%)  

Long term cardiac safety maintained 



EMILIA: T-DM1 vs. Lapatinib Plus Capecitabine in 
Second-line 

Verma S et al, NEJM 2012 

www.esmo2012.org 
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Unstratified HR=0.66 (P<0.0001). 

www.esmo2012.org 
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Cap + Lap 6.4 304 

T-DM1 9.6 265 0.8 

Stratified HR= 0.650 (95% CI, 0.55, 0.77)     in
 

Data cut-off July 31, 2012; Unstratified HR=0.70 (P=0.0012). 

Overall Survival: Confirmatory Analysis 
  Median (months) No. of events  

Cap + Lap 25.1 182 

  T-DM1 30.9 149  

Stratified HR=0.682 (95% CI, 0.55, 0.85); P=0.0006 

  Efficacy stopping boundary P=0.0037 or HR=0.727  
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T-DM1 
Lapatinib +  

capecitabine 
Hazard  

ratio 
P-value 

PFS 9.6 months 4.6 months 0.65 <0.001 

OS 30.9 months 25.1 months 0.68 <0.001 
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HER2-Directed Therapy: Role of T-DM1 
 





Mechanisms of Resistance to HER2- 
Directed Therapy 



Liquid biopsies open a complete new perspective  

 
Bettegowda C, et al. STM 2014  

How can we improve early detection of 
Resistance to HER2- Directed Therapy? 

 



Liquid biopsies open a complete new perspective  

• ctDNA is a direct measurement of cancer DNA, rather than an indirect 
measure of the effects of cancer  

→ Higher specificity  

→ Participate to early detection of cancer  

→ Allow monitoring of minimal residual disease  

 

• Ultra-deep sequencing to detect ctDNA  

→ Can improve signal to noise ratio  

→ Increase detection of more mutations/amplifications per sample  

 



Liquid biopsies in resectable disease (breast cancer) 



Liquid biopsies in resectable disease (colorectal cancer)  

Tie J, et al. STM 2016  

Stage II colorectal cancer  











LiqERBcept: the GIM21 project 

Alessandra Fabi 

Aims of the project 

 Application of liquid biopsy for longitudinal 
cancer monitoring 
 

 Anticipation of relapse or early evaluation of 
response to T-DM1 
 

 Identification of additional ‘actionable’ mutations 
 

 Liquid biopsy vs clinical imaging 

Project PIs 

Patrizio 

Giacomini 

id: GIM21 
Funding 

PI(s) City Center(s) 
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Sponsor e Centro coordinatore 

Sponsor 

Promotore Consorzio Oncotech 
c/o Dipartimento di Medicina Clinica e Chirurgia – Oncologia  
Università degli Studi di Napoli “Federico II” 
80131 Napoli 
Prof. Sabino De Placido 

Centro 

Study Chairman 
Prof. Francesco Cognetti 

Regina Elena National Cancer Institute 

Study coordinators 
Dr. Alessandra Fabi: clinical issues 

Dr. Patrizio Giacomini: laboratory assessment and liquid biopsy 

Statistician  Dr. Diana Giannarelli 

Central Laboratory  

Responsible person 

Dr. Patrizio Giacomini 

Oncogenomics and Epigenetics 

LiqERBcept: the GIM21 project 



Disegno dello studio 

POPOLAZIONE DELLO STUDIO 
(n=circa 45 pazienti da arruolare) 

  
Pazienti con neoplasia mammaria 

metastatica HER2- positiva candidati 
a ricevere Trastuzumab Emtansine  

come da pratica clinica 
 

PD Treatment with TDM1 

I pazienti saranno trattati fino a progressione della malattia, tossicità inaccettabile, ritiro del 
consenso o morte, a seconda di cosa accada per primo, come da pratica clinica 

Dose: 3,6 mg / Kg ogni 21 giorni 

studio in aperto, prospettico,  

interventistico, non  farmacologico 



Disegno dello studio 

 Si tratta di uno studio in aperto, prospettico, interventistico, non  farmacologico 

 
 Gli effetti di T DM1  saranno monitorati dalla combinazione di Next Generation Sequencing  

(NGS, tessuto tumorale) e Biopsia Liquida (LB, sangue) per rilevare  eventi molecolari 
(aberrazioni genetiche, principalmente mutazioni)  associati a (o causativi di) recidiva e resistenza 
primaria/adattativa al  blocco di HER2 

 
 Saranno selezionati per lo studio circa 45 pazienti con neoplasia mammaria 

metastatica HER2-positiva candidati a ricevere Trastuzumab Emtansine (TDM1) 
come da pratica clinica. Gli effetti di T-DM1 saranno monitorati durante tutta la 
storia clinica dei pazienti (tessuti archiviati, raccolta del sangue, biopsie mirate). 
 

 Gli effetti di T DM1 saranno monitorati dalla combinazione di Next Generation 
Sequencing (NGS, tessuto tumorale) e Biopsia Liquida (LB, sangue) per rilevare 
eventi molecolari (aberrazioni genetiche, principalmente mutazioni) associati a (o 
causativi di) recidiva e resistenza primaria/adattativa al blocco di HER2. 
 



Obiettivi dello studio 
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OBIETTIVI PRIMARI OBIETTIVO SECONDARIO 

Sono stati definiti tre obiettivi principali: 
1. Rilevazione delle mutazioni dell’elenco (sono 
definite come quelle rilevate nelle biopsie tissutali 
da una o entrambe le lesioni primarie e dalla 
recidiva più recente, quando disponibile) e di 
mutazioni acquisite associate alla resistenza nel 
sangue.  
 
2) Identificazione delle relazioni temporali tra 
indicatori molecolari di recidiva (mutazioni 
dell’elenco) e letture convenzionali (criteri RECIST) 
che portano alla predizione della 
risposta/anticipazione della ricaduta.  
 
3) Rilevazione di mutazioni de novo che si 
verificano durante il trattamento con T-DM1 

1) Specificità e Sensitività della biopsia liquida 
come definite di routine nella pratica clinica 
patologica 
 
2) Investigare se si verifichino mutazioni durante il 
trattamento con T-DM1 
 











Conclusions 

 The natural history of patients with early and metastatic  HER2+ breast cancer has changed due to 
trastuzumab treatment. 

 Resistance mechanisms in HER2-targeted treatments play an important role. 

 Risk stratification based on pathologic response after neoadjuvant treatment allows for  a more 
personalized treatment and a more rational resource allocation. 

 Novel treatments in MBC HR2+ disease are showing great promise and, in the future, may add to the  

currently available options. 

 New scientific insights and a spur of technological innovations, make prospects for success greater 

than ever. 

 Breast cancer is many diseases and precision medicine aims at selecting the right therapy 

 Liquid Biopsy in the future could drive treatments. 
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