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La biologia del carcinoma mammario: comprendere i 
meccanismi molecolari per individuarne le vulnerabilità



WHAT IS BREAST CANCER?



• 11.7% of cancer cases diagnosed in adults in 2020 were breast cancer (Worldwide), 24.5% in
women. This is 2,261,419 cases.

55,133



• breast cancer incidence is strongly related to age

• female breast cancer death rates 
have fallen by 40% in the UK



• 6.9% of cancer deaths in adults in 2020 were breast cancer (Worldwide), 15.5% in women.
•This is 684,996 cases.

12,633



All breast cancers arise in the terminal duct lobular units 
(the functional unit of the breast) of the collecting duct 



7Mechanism and Pathophysiology



Breast Cancer under the microscope

• histological types
• grade
• size
• lymph node status

• hormone receptors
• HER2
• proliferation

Predict behaviour Cancer biology



Breast 
cancer is a 
family of 
diseases

Harbeck et al, Nature Reviews 2019



Perou et al, Nature 2000; Sørlie T et al. PNAS 2001

Diversity of breast tumour subtypes





TCGA, Nature 2012

>50% of mutations are present in < 10% of breast cancer
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Harbeck et al, Nature Reviews 2019
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Breast cancer progression (theory vs real life)



ER+ breast cancers

• 2/3 of breast cancers are ER+

• Endocrine therapy is the standard of 
care for these cancers 









ADC in HER2 positive cancer – mechanism of action





Destiny Breast04 – Trial Efficacy in HR+/HER2-low mBC

Modi et al, NEJM 2022



>6 months longer overall survival vs chemotherapy

Modi et al, NEJM 2022



Basal (Triple Negative) Breast Cancer

ER, PR, HER2 negative

High nuclear grade and proliferative index

BRCA1/2 positive

Chemosensitive (but poor prognosis)









Robson et al., NEJM 2017



Tutt et al., NEJM 2021



Immune crosstalk in breast cancer 

Harbeck et al, Nature Reviews 2019







Harbeck et al, Nature Reviews 2019



Common metastatic sites in breast cancer 



Harbeck et al, Nature Reviews 2019



Therapeutic Options



Cancer Cell 37, April 13, 2020 

Mechanisms of therapy resistance

Loss of ER (~10%)



Mechanisms of therapy resistance and therapeuti approaches

Cancer Cell 37, April 13, 2020 



Therapeutic options – Palbociclib (CDK4/6i)



Finn et al, NEJM 2016; Hortobagyi et al, NEJM 2016; Di Leo et al, JCO 2017; Tripathy et al, Lancet Oncol 2018

PALOMA2 MONARCH3

MONALEESA7MONALEESA2

Clinical trials showing superior outcome in patients treated with a combination of 
ET and a CDK4/6 inhibitor
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Mechanisms of therapy resistance



Targeting the engine and not the drivers of resistance



CA A Cancer J Clinicians, Volume: 71, Issue: 4, Pages: 333-358, First published: 13 May 2021, DOI: (10.3322/caac.21670)

Metabolic targeting agents in cancer therapy 



Nature 2020 Jul;583(7817):620-624.






