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Registro tumori della provincia di Ferrara

La storia naturale negli ultimi anni
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Una crescita lenta e continua…
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Dawood, S. et al. J Clin Oncol; 28:92-98 2010

Recettori ormonali negativi Recettori ormonali positivi

La “rivoluzione” dei biologici



Attività citotossica Target-Dipendente

�DM1-Derivato dalla maytansina
�Antibiotico antitumorale di

origine naturale
�Attività preclinica significativa, 

ma alta tossicità come 
farmaco libero

�Trastuzumab-DM1 è stato
disegnato per rilasciare DM1 
nelle cellule tumorali Her2+
�Aumenta l’indice terapeutico

di DM1
�Mantiene l’effetto biologico del 

trastuzumab

Trastuzumab-DM1



Meccanismo d’azione



Attività citotossica Target-Dipendente

Trastuzumab-DM1

Verma S. et al N Engl J Med. 2012;367:1783-91



• Primary endpoints: PFS (review indipendente), OS, e tossicità

• Key secondary endpoints: PFS (investigatori), ORR, DOR

1:1 

HER2-positive LABC o 
MBC (N=980)

•Pretrattate con taxano
e  trastuzumab

•Progressione in 
terapia metastatica o 
entro 6 mesi dalla
terapia adiuvante

PDT-DM1 
3.6 mg/kg q3w IV

Capecitabine
1000 mg/m 2 PO bid, gg 1–14, q3w

+ 
Lapatinib

1250 mg/day PO qd

PD

Verma S. et al N Engl J Med. 2012;367:1783-91

Trastuzumab-DM1
EMILIA: disegno dello studio



Mediana
(mesi)

N. di
eventi

Cap + Lap 6.4 304

T-DM1 9.6 265

HR stratificato=0.650 (95% CI, 
0.55, 0.77) P<0.0001
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Trastuzumab-DM1
PFS: Review indipendente
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Median (months) No. of events

Cap + Lap 25.1 182

T-DM1 30.9 149

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

Trastuzumab-DM1
OS

Verma S. et al N Engl J Med. 2012;367:1783-91



Durata della risposta (DOR)
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Trastuzumab-DM1
Risposta oggettiva

Verma S. et al N Engl J Med. 2012;367:1783-91



Cap + Lap
(n=488)

T-DM1
(n=490)

Evento avverso All Grades, % Grade ≥3, % All Grades, % Grade ≥3, %

Diarrea 79.7 20.7 23.3 1.6

Hand-foot syndrome 58.0 16.4 1.2 0.0

Vomito 29.3 4.5 19.0 0.8

Neutropenia 8.6 4.3 5.9 2.0

Ipokaliemia 8.6 4.1 8.6 2.2

Fatigue 27.9 3.5 35.1 2.4

Nausea 44.7 2.5 39.2 0.8

Mucosite 19.1 2.3 6.7 0.2

Trombocitopenia 2.5 0.2 28.0 12.9

Aumento AST 9.4 0.8 22.4 4.3

Aumento ALT 8.8 1.4 16.9 2.9

Anemia 8.0 1.6 10.4 2.7

Verma S. et al N Engl J Med. 2012;367:1783-91

Trastuzumab-DM1
Effetti collaterali



HER2HER1/EGFR HER4HER3

Dominio
Transmembrana

Dominio intracellulare: tirosin kinasi

Dominio extracellulare – sito per il ligando

Rowinsky. Oncologist. 2003;8(suppl 3):5-17. Yarden et al. Nature Rev Mol Cell Biol. 2001;2:127-137.

La famiglia degli EGFR



HER2 HER3

La fosforilazione delle tirosin kinasi dà
inizio al signaling intracellulare

Yarden et al.Nature Rev Mol Cell Biol. 2001;2:127-137. Holbro et al.Proc Natl Acad Sci USA. 2003;100:8933-8938. Tzahar et al.Mol Cell Biol.1996;16:5276-5287.

Il dimero HER2 – HER3



HER2

Sito

dimerizzazione

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: meccanismo di azione



� 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

Trastuzumab + Pertuzumab
Terapia neoadiuvante



H, trastuzumab; P, pertuzumab; T, docetaxel

p = 0.014150
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Trastuzumab + Pertuzumab
Terapia neoadiuvante



AE, adverse event; ALT, alanine aminotransferase
H, trastuzumab; P, pertuzumab; T, docetaxel

Patients, %

TH
(n=107)

THP
(n=107)

HP
(n=108) 

TP
(n=94)

Neutropenia 57.0 44.9 0.9 55.3

Neutropenia febbrile 7.5 8.4 0.0 7.4

Leucopenia 12.1 4.7 0.0 7.4

Diarrea 3.7 5.6 0.0 4.3

Astenia 0.0 1.9 0.0 2.1

Granulocitopenia 0.9 0.9 0.0 2.1

Rash 1.9 1.9 0.0 1.1

Irregolarità mestruali 0.9 0.9 0.0 4.3

Reaz ipersensibilità 0.0 0.9 1.9 0.0

Aumento ALT 2.8 0 0 1.1

Gianni et al. Lancet Oncol 2012

Trastuzumab + Pertuzumab
NEOSPHERE: effetti collaterali



Patients with
HER2-positive 

MBC
No prior 

chemotherapy for 
MBC

(N = 808)

Placebo + trastuzumab
n=406

1:1

n=402

Docetaxel*
≥6 cycles 

recommended

P
D

Pertuzumab + trastuzumab

Docetaxel*
≥6 cycles 

recommended

P
D

Baselga et al. NEJM 2012

Trastuzumab + Pertuzumab
CLEOPATRA: disegno dello studio



Baselga J e Coll. – Studio CLEOPATRA

In prima linea

Trastuzumab + Pertuzumab
CLEOPATRA: PFS



Trastuzumab + Pertuzumab



Trastuzumab + Pertuzumab

CLEOPATRA: OS



ER, estrogen receptor; FISH, fluorescence in situ hybridization; IHC, immunohistochemistry; PgR, progesterone receptor

808 0.66 0.52‒0.84

432 0.66 0.47‒0.93
376 0.66 0.46‒0.94

306 0.72 0.48‒1.07
135 0.68 0.36‒1.28
114 0.55 0.31‒0.98
253 0.64 0.41‒1.00

681 0.70 0.53‒0.91
127 0.51 0.27‒0.95
789 0.66 0.52‒0.85
19 0.72 0.15‒3.50

480 0.70 0.51‒0.95
30 0.52 0.14‒1.91
261 0.66 0.43‒1.03
37 0.29 0.06‒1.43

630 0.57 0.44‒0.74
178 1.42 0.71‒2.84

388 0.73 0.50‒1.06
408 0.57 0.41‒0.79

721 0.66 0.51‒0.85
767 0.67 0.52‒0.86

n HR 95% CI

All

No
Yes

Europe
North America
South America

Asia

<65 years
≥65 years
<75 years
≥75 years

White
Black
Asian
Other

Visceral disease
Non-visceral disease

Positive
Negative

IHC 3+
FISH-positive

0 1

ER/PgR status

Disease type

Race

Age group

Region

HER2 status

Prior (neo)adjuvant chemotherapy 

2 3 4 5

Meglio placeboMeglio pertuzumab

Trastuzumab + Pertuzumab

CLEOPATRA: OS



Trastuzumab + Pertuzumab

CLEOPATRA: effetti collaterali (>25% tot o con differenze >5%)

n (%)

Placebo + trastuzumab + docetaxel

(n=396)

Pertuzumab + trastuzumab + docetaxel

(n=408)

Diarrea 191 (48.2) 278 (68.1)

Alopecia 240 (60.6) 248 (60.8)

Neutropenia 197 (49.7) 216 (52.9)

Nausea 168 (42.4) 179 (43.9)

Fatigue 148 (37.4) 155 (38.0)

Rash 95 (24.0) 149 (36.5)

Iporessia 105 (26.5) 121 (29.7)

Mucosite 79 (19.9) 112 (27.5)

Astenia 121 (30.6) 110 (27.0)

Vomito 97 (24.5) 104 (25.5)

Edemi periferici 122 (30.8) 101 (24.8)

Prurito 40 (10.1) 68 (16.7)

Stipsi 101 (25.5) 63 (15.4)

Neutropenia febbrile 30 (7.6) 56 (13.7)

Secchezza cutanea 23 (5.8) 44 (10.8)

Sandra M. Swain et al, Abstract P5-18-26 SABCS 2012



Inibitori mTOR



2 

1

N = 724 
Pazienti in
postmenopausa
ER+ HER2- ABC 

refrattarie a 
anastrozolo o 

letrozolo

Everolimus 10 mg/day +
Exemestane 25 mg/day 

(N = 485)

Placebo +
Exemestane 25 mg/day 

(N = 239)

PFS

OS
ORR
Bone 

Markers
Safety

PK

� Stratificatione:
1. Risposta alla precedente terapia ormonale
2. Presenza di malattia viscerale

� No cross-over

J. Baselga at the 2011 ECCO/ESMO September 26, 2011. Abstract: 9LBA.

BOLERO-2: Studio di fase III 



BOLERO-2: Studio di fase III 

Endpoint primario: PFS



P < 0.0001

P < 0.0001

J. Baselga at the 2011 European Multidisciplinary Ca ncer Congress (ECCO/ESMO), September 26, 2011

Central assessment: 
� Response rate: 7.0% vs 0.4%
� Clinical benefit rate: 30.9% vs 15.1% 

BOLERO-2: Studio di fase III 

ORR e Clinical Benefit valutati localmente



Eve + Exe
(n=482)

Plac + Exe
(n=238)

Evento avverso
All Grades, 

%
Grade 3, %

All Grades, 
%

Grade ≥3, %

Stomatite 56 8 11 1

Rash 36 1 6 0

Fatigue 33 3 26 1

Diarrea 30 2 16 1

Tosse 22 1 11 1

Disgeusia 21 <1 5 0

Epistassi 15 0 1 0

Polmonite 12 3 0 0

Anemia 16 5 4 <1

Iperglicemia 13 4 2 1

Trombocitopenia 12 2 <1 0

Aumento AST/ALT 13/11 3/3 6/3 1/2

BOLERO-2: Studio di fase III 

Principali effetti collaterali

Modificato da



BOLERO-2: Studio di fase III 

Qualità della vita

Burris et Al


