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La differente espressione di 
geni coinvolti in neoplasie 

(Genomica)

E le proteine da essi 
prodotte 

(Proteomica)

Al fine di determinare un 
dettagliato profilo 

molecolare neoplastico 
su cui agire

Biologia molecolare
Consente lo studio
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Il primo anticorpo monoclonale ad essere 
utilizzato negli ospedali è stato il rituximab, nato 
dodici anni fa, e’ capace di reagire contro il CD20 
un antigene presente sulla superficie delle cellule 
in oltre il 95% dei linfomi del tipo non-Hodgkin.
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pCR of primary tumour: intent-to-treat population
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HannaH (BO22227) 
Phase III study

Randomised, open-label, Phase III, 
Neoadj Doce x 3  FEC x 3
Plus Trastuzumab IV or SC

non‐inferiority study 
to compare:  

PK, efficacy and safety 
of trastuzumab SC and IV in HER2‐positive EBC
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Pertuzumab

First HER2 Dimerization Inhibitor, synergistic and 
complementary

activity with trastuzumab



HER2

Dimerisation
domain

Cho et al. Nature 2003;421:756–760; Fendly et al. Cancer Res 1990;50:1550–1558; Franklin et al. Cancer Cell 2004;5:317–328;
Nahta et al. Cancer Res 2004;64:2343–2346; Scheuer et al. Cancer Res 2009;69:9330–9336 

Pertuzumab

HER3
Trastuzumab

Subdomain IV
• Trastuzumab does not inhibit ligand-activated 

HER2 dimerisation
• Trastuzumab prevents HER2 activation by 

extracellular domain shedding
• Trastuzumab inhibits ligand-independent HER2 

signalling and flags cells for destruction by the 
immune system

• Pertuzumab inhibits ligand-activated 
HER2 dimerisation

• Pertuzumab flags cells for destruction 
by the immune system

• Pertuzumab suppresses multiple HER signalling
pathways, leading to a more comprehensive 
blockade of HER2-driven signalling

Pertuzumab: Mechanism of Action



NEOSPHERE: neoadjuvant trastuzumab and 
pertuzumab in HER2-positive EBC

• Primary endpoint:    pCR rate at time of surgery
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Trastuzumab q3w for 1 year
Neoadjuvant treatment

Trastuzumab
Docetaxel

q3w x 4

q3w x 4

q3w x 4

q3w x 4

n=417

Trastuzumab
Pertuzumab
Docetaxel

Trastuzumab
Pertuzumab

Pertuzumab
Docetaxel

Adjuvant treatment

FEC
x 3 q3w

FEC
x 3 q3w

Docetaxel
x 4 q3w

FEC
x 3 q3w

FEC
x 3 q3w

EBC = early-stage breast cancer; FEC = 5-fluorouracil, epirubicin, cyclophosphamide;
pCR = pathological complete response; q3w = every 3 weeks 

Gianni et al. Lancet Oncol. 2012;13:25-32

Graphical elaboration from text data



NEOSPHERE: pCR rates, ITT population

1. Gianni et al. Oral presentation SABCS 2011
Cancer Res December 15, 2011; 71(24 Supplement): S5-1

2. Gianni et al. Lancet Oncol. 2012;13:25-32

H, trastuzumab; P, pertuzumab; T, docetaxel
p values from Cochran‐Mantel‐Haenszel test and adjusted for multiplicity
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