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TERAPIA SISTEMICA 
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DEFINIZIONE DI 

TERAPIA SISTEMICA 

 

 

STADIO DI MALATTIA 

 

SCOPI-OBIETTIVI 

 

ADIUVANTE 

Localizzata “Early” Prevenzione metastasi  

GUARIGIONE 

 

PRIMARIA/  

NEOADIUVANTE 

Localmente avanzata 

(II,III) 

Controllo locale 

Chirurgia radicale/conservativa 

Prevenzione metastasi 

GUARIGIONE 

 

TERAPEUTICA 

Metastatica (IV) Qualità di Vita 

Regressione tumore 

Prolungamento sopravvivenza 

PALLIAZIONE 



Antibiotici citotossici e 
correlati (doxorubicina, 

epirubicina) 

Antimetaboliti e inibitori 
della catena dei folati 
(methotrexate, fluorouracile) 

Agenti alchilanti 
(ciclofosfamide, cisplatino 
derivati 

Antimitotici di 

origine naturale 
(alcaloidi della vinca-

vinorelbina, taxani-

paclitaxel e docetaxel) 

CHEMIOTERAPIA 



LHRH antagonisti 

Tamoxifene 

Inibitori dell’aromatasi 
(letrozolo, anastrozolo, 

exemestane) 

Fegato, ghiandole surrenaliche, tess. adiposo 

POST-
MENOPAUSA 

PRE-
MENOPAUSA 

ORMONOTERAPIA 



TERAPIA A BERSAGLIO 
MOLECOLARE 



“Tailored Therapy” 



TERAPIE A BERSAGLIO 

MOLECOLARE 

Farmaci diretti contro uno specifico bersaglio molecolare 

espresso selettivamente sulle cellule tumorali 

  

Azione selettiva e specifica verso le cellule tumorali 

Tossicità minore e diversa rispetto la chemioterapia 

tradizionale 

Possibile utilizzo in concomitanza di chemioterapia o 

ormonoterapia o radioterapia 

Somministrazioni in alcuni casi per via orale/sc con 

miglior compliance e risparmio di risorse sanitarie 



Targets and bullets in breast cancer 

PI3K 

mTOR 

Akt 

Tyverb 

Trastuzumab 

ErbB3 
ErbB2 ErbB1 

ErbB2 

Pertuzumab 

IGF-IR 

Pazopanib 

Bevacizumab 
Ertumaxomab 

HSP90 

Tanespimycin 

Alvespimycin 
HDAC 

Vorinostat Temsirolimus 

Everolimus 

Sunitinib 

HDAC=histone deacetylase 

VEGF 

PDGFR VEGFR Vascular 

endothelial cell 

membrane 



Terapie a bersaglio molecolare 
nel carcinoma mammario 

Trastuzumab Anticorpo monoclonale umanizzato contro Her2 

Pertuzumab Anticorpo monoclonale umanizzato inibitore delle 
dimerizzazione di Her2 

TDM1 Anticorpo farmaco coniugato (Trastuzumab-Emtansine) contro 
Her2 

Lapatinib Piccola molecola inibitore reversibile e selettivo della tirosin 
chinasi intracellulare di entrambi i recettori EGFR (ErbB1) e 
HER2 l(ErbB2) 

Everolimus Molecola inibitore dell'mTORC1 

Denosumab Anticorpo monoclonale umanizzato diretto contro RANKL 

Bevacizumab Anticorpo monoclonale umanizzato diretto contro il VEGF 
 



ANTI-HER2 THERAPIES 





Slamon et al. Science 237:177, 1987 

Median Survival 

HER2 overexpression 3 yrs 
HER2 normal 6-7 yrs 

HER2/Neu (ErbB2) oncogene is associated 
with poor prognosis in breast cancer 

HER2 protein 
overexpression (IHC) 

HER2 gene 
amplification (Southern) 





HER2 overexpression  
associated with more  
aggressive phenotype4 

 Anti-HER2 monoclonal 
mouse antibody 

humanised: trastuzumab6 

HER2 gene is cloned2 

HER2 protein found to be 
overexpressed in breast tumours3 

HER2/neu  
gene identified1 

Herceptin 
clinical trials begin 

    1993−1995 1984 1985 1987 1989 1992 

2010 2000 2012 2011 2006 

US approval: 
HER2-positive MBC1 

EU approval: 
HER2-positive MBC2 

EMA approval: 
Neoadjuvant-adjuvant 

therapy with Herceptin6 

EMA approval:  
Concurrent Herceptin 

+ chemotherapy in EBC5 

EU/US approval: 
HER2-positive EBC3 

1998 

From Bench to Bedside…. 



TERAPIA A BERSAGLIO MOLECOLARE ANTI-HER2 

FATTORE DI 
CRESCITA 

RECETTORE (ICH) 

GENE HER2-neu (SISH) 

PROLIFERAZIONE 

La crescita 
rallenta 

Herceptin 
blocca i 
recettori 



IHC 0 IHC I+ IHC 2+ IHC 3+ 

HercepTest® PI. 3rd ed. 

• IHC is scored on a 0-3+ scale based on staining intensity and completeness of 
membrane staining 

• HercepTest® is an FDA-approved assay 

Immunohistochemistry 

IHC Test Measures HER2  
Protein Overexpression 

















Progression-free 

survival 

Rate of overal response 

was 50% for 

trastuzumab-group vs 

32% w/o trastuzumab (p 

< 0.001) 

 

 Median duration of 

response was 9.1 

months for 

trastuzumab-group vs 

6.1 months w/o 

trastuzumab 



Overall survival 

 

Reduced risk of death 

of 18-20%. 















Progression-free survival 



Overall survival 

Up date from ESMO Congress 2014: median survival with adding 

pertuzumab vs only trastuzumab in 50.6 months vs 40.7 months. 











total 

HR+ 

HR- 

HERA-results: 1yr vs 2yrs  

WHAT ABOUT THE 

DURATION OF TREATMENT? 



NOAH: Inclusion criteria 

• Histologically proven locally advanced breast cancer 
(T3N1/T4) or any T plus N2/N3, or any T plus 
involvement of ipsilateral supraclavicular nodes 

• HER2-positive disease was defined as IHC 3+ 
overexpression or HER2 amplification by FISH according 
to a central laboratory  

• For the observational arm, HER2-negative disease was 
defined as IHC 0 or 1+ on the basis of local laboratory 
testing 

• Mandatory hormone receptor assessment 

• LVEF ≥55% 

Gianni L, Eiermann W, Semiglazov V, et al. Lancet 2010; 375:377384. 



AT 
q3w x 3 cycles 

T 
q3w x 4 cycles 

CMF 
q4w x 3 cycles 

CMF 
q4w x 3 cycles 

HER2-positive LABC 
(IHC 3+ or FISH-positive) 

HER2-negative LABC 
(IHC 0/1+)* 

AT 
q3w x 3 cycles 

T 
q3w x 4 cycles 

H + AT 
q3w x 3 cycles 

H + T  
q3w x 4 cycles 

H q3w or q4w x 4 cycles 
+ CMF q4w x 3 cycles 

H continued q3w 
to week 52  

(n = 117) (n = 118) ( n = 99) 

Surgery followed by radiotherapy † 

19 (16%) patients crossed 
to H after November 2005 

NOAH (MO16432): Study design 

•H, trastuzumab (8 mg/kg loading dose then 6 mg/kg);  
AT, doxorubicin (60 mg/m2), paclitaxel (150 mg/m2); T, paclitaxel (175 mg/m2);  
CMF, cyclophosphamide, methotrexate and fluorouracil 5-FU 
* A separate treatment group of HER2-negative patients received chemotherapy only; 
•† Hormone receptor-positive patients received adjuvant tamoxifen. 

• Gianni et al. ASCO 2013 – abs 504 
• Gianni L, Eiermann W, Semiglazov V, et al. Lancet 2010; 375:377384. 

An international, open-label, Phase III study of neoadjuvant–adjuvant trastuzumab in patients 
with locally advanced or inflammatory  

HER2-positive breast cancer 

43 



NOAH neoadjuvant−adjuvant study: Significant 
improvement in pCR rates with Herceptin 

pCR, pathological complete response 
bpCR, pathological complete response in breast tissue; 
tpCR, total pathological complete response (in breast and axillary nodes) 
*Absence of invasive tumour cells Gianni L, et al. 2010 
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P=0.0007 

P=0.001 

Significant improvement in pCR with addition of Herceptin  
to chemotherapy in HER2-positive treatment groups 



NOAH: EFS (primary endpoint) in HER2-positive ITT population (follow-up data) 

Significant EFS benefit with the addition of trastuzumab  
to chemotherapy in HER2-positive patients 

45 
• Gianni et al. ASCO 2013 – abs 504 



NOAH: Overall survival in the HER2-positive ITT population (follow-up data) 

Trend towards overall survival benefit with the addition of  
trastuzumab to chemotherapy in HER2-positive patients 

46 
• Gianni et al. ASCO 2013 – abs 504 



  

NeoSphere: Randomised, open-label study of pertuzumab 
and/or trastuzumab with a taxane in the neoadjuvant setting 

 
Adjuvant treatment 
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Trastuzumab + docetaxel (n = 107) 

Pertuzumab + trastuzumab  

+ docetaxel (n = 107) 

Pertuzumab + docetaxel (n = 96) 

Pertuzumab + trastuzumab (n = 107) 

Trastuzumab + FEC 

Trastuzumab + FEC 

Trastuzumab + FEC 

Trastuzumab + [docetaxel  FEC] 

Gianni, Lancet Oncol 2012; 13 

(NEOadjuvant Study of Pertuzumab and Herceptin in an Early Regimen Evaluation) 

N. 417 



H, trastuzumab; P, pertuzumab; pCR, pathological complete response; T, docetaxel 

 
Gianni L, et al. Lancet Oncol 2012; 13:25–32. 

NeoSphere: Pertuzumab and trastuzumab plus docetaxel 
significantly increased the pCR rate vs other arms 
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COMMON OR SEVERE TOXICITIES OF anti-HER2 BIOLOGIC AGENTS 

Anti-HER2 Agent Common or Serious Grade ¾ Adverse 
Events 

Trastuzumab Cardiotoxicity 
Infusion reactions 

 

Lapatinib 

Diarrhea 

Rash 

 

Pertuzumab 

Neutropenia 

Febrile neutropenia 

Diarrhea 

Rash 

 

T-DM1 

Thrombocytopenia 

Liver Disfunction (elevate AST/ALT) 
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• Herceptin is well tolerated with a consistent safety and tolerability profile2–7 

• Low cumulative incidence of cardiac events after long-term follow-up2–7 

1. PSUR 03/2011; 2. Rastogi P, et al. 2007; 3. Perez EA, et al. 2008; 4. Slamon D, et al. 2011 
5. Procter M, et al. 2010; 6. Gianni L, et al. 2011; 7. Perez EA, et al. 2011; 8. Suter T, et al. 2007 

Herceptin has a consistent safety profile based on 
experience in ~1,000,000 patients1 

Time (years) 

C
u

m
u

la
ti

v
e
 i

n
c
id

e
n

c
e
 (

%
)
 

N9831 ACTH (n=570)3 

BCIRG 006 ACTH (n=1068)4 

BCIRG 006 TCH (n=1056)4 

N9831 ACTH (n=710)3  

HERA CTH (n=1682)5,8 

B-31 ACTH (n=947)2 

3.3% 

2.0% 

0.4% 

2.8% 

0.8% 

3.8% 

Cardiac events: NYHA class III/IV 
or severe symptomatic CHF 

or cardiac death 

CHF, congestive heart failure 
NYHA, New York Heart Association 

Adjuvant studies: 



Dosage 

Intravenous 
administration 

 

• Three-weekly schedule: loading dose of Herceptin 8 mg/kg 
followed by 6 mg/kg maintenance dose at 3-weekly intervals, 
beginning 3 weeks after the loading dose 

• Weekly schedule: loading dose of Herceptin 4 mg/kg  
followed by 2 mg/kg maintenance dose every week, 
beginning 1 week after the loading dose 

• EBC: Administration for 1 year or until disease recurrence, 
whichever occurs first 

• MBC: Administration until disease progression 

• First dose: administered over 90 minutes 

• Observation time: 6 hours required after start of the first 
infusion to monitor for symptoms like fever and chills or other 
infusion-related symptoms 

• Subsequent doses: administered over 30 minutes if well 
tolerated 

• Observation time: 2 hours required after each administration 

Herceptin IV: Dosage and 
administration 

Herceptin® (trastuzumab). Summary of Product Characteristics 

18 cycles 

52 wks 









HannaH-study 

(In 5’) 
(In 90’-30’) 



Hannah-results: efficacy 





Everolimus in postmenopausal Hormone-receptor-positive 

advanced breast cancer 

Activation of mTOR 

intracellular signaling 

pathway 

Resistence to 

endocrine therapy 



Exemestane 25 mg po qd  

Everolimus   10 mg po qd         









Inhibiting Local Sprouting Tumor: Angiogenesis as 

an Anticancer Treatment  

Somatic 

mutation 

Small 

avascular 

tumor 

Tumor secretion of 

proangiogenic 

factors stimulates 

angiogenesis 

Rapid tumor growth 

and metastasis 

Angiogenic inhibitors 

may reverse this 

process 

Folkman J. N Engl J Med. 1971;285:1182-1186. 



Bevacizumab 









Denosumab  

Denosumab is a fully human 
monoclonal antibody that binds 
human RANK Ligand with high 
affinity and specificity1 

By binding to RANK Ligand, 
denosumab prevents activation of 
its receptor on the surface of 
osteoclasts and their precursors 

 

In clinical trials, no neutralising 
antibodies were detected24 

 
1. McClung MR et al. New Engl J Med 2006;354:821–31; 
2. Stopeck AT et al. J Clin Oncol 2010;28:5132–9; 
3. Fizazi K et al. Lancet 2011; Lancet 2011;377:813–22; 
4. Henry DH et al. J Clin Oncol 2011;29:112532. 



Bone metastases from Breast Cancer 

- 70-80% of patients with MBC develop bone mets 

 

- SREs occur in up 64% of MBC pts not with bisphoshonates  

 

Morbidity 

 Reduced performance status 

Quality of life 

 Reduced survival 

Hospital cost 

 
Lipton A. Cancer. 2003;97:848-853 

 



Bone turnover 

1. Adapted from: Boyle WJ, et al. Nature 2003;423:337–42; 
2. Roodman GD. N Engl J Med 2004;350:1655–64.  

Osteoblasts Bone resorption 

Activated 

osteoclasts 

RANK Ligand 



The Vicious Cycle Of Bone Destruction 

 

Activated 

osteoclasts 

Osteoblasts 

Bone resorption Growth factors 

(eg, TNF, IL-1, TGF-β) 

RANK Ligand 

PDGF, BMPs, TGF-β, 

IGFs, FGFs, Ca2+ Tumour 

1. Adapted from: Boyle WJ, et al. Nature 2003;423:337–42; 
2. Roodman GD. N Engl J Med 2004;350:1655–64.  



Denosumab inhibits RANK Ligand to interrupt the 
vicious cycle of bone destruction 

 

1. Adapted from: Boyle WJ, et al. Nature 2003;423:337–42; 
2. McClung MR, et al. New Engl J Med 2006;354:821–31. 

Osteoblasts 

Bone resorption X 

Apoptotic 

osteoclasts 

RANK Ligand and  

denosumab-bound  

RANK Ligand 

Tumour 



FDA-Approved Agents for Prevention 
of SREs in Metastatic Breast Cancer 

AGENT DRUG CLASS DOSE AND SCHEDULE 

Zoledronic Acid (IV) Bisphosphonate 4 mg IV q3-4w 

Pamidronate (IV) Bisphosphonate 90 mg IV q3-4w 

Denosumab (SC) RANK-L  targeted Mab 120 mg SQ q4w 

Both ASCO and NCCN recommend all 3 agents[1,2] 

 

•No agent is recommended over another 
•Bone-modifying agent therapy is only recommended for 
patients with evidence of bone metastases 

 

1.Van Poznak CH, et al. J Clin Oncol. 2011;29:1221-1227.  2. NCCN. Clinical practice 
guidelines in oncology: breast cancer. v.2.2013. 



Patients should receive a dental exam and 
preventive dentistry before initiating bone-
modifying agent therapy 

Frequent measurement of Ca, P, Mg 

Should be accompanied by calcium and Vit D 
supplementation. 

Duration of treatment: Biphosponate for up to 
2 years. Denosumab unknown 



■  Stadio di malattia 

■  Caratteristiche genetiche e biologiche 

 

 

■  Adeguatezza del trattamento  
 schema 

 modalità di somministrazione 

 conservazione dei farmaci 

 valutazione tossicità 

 

■  Condizioni cliniche, età, comorbidità 

FATTORI CHE INFLUENZANO LA PROGNOSI 

(MALATTIA) 

(PAZIENTE) 

(CHI CURA) 




