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I nuovi farmaci hanno modificato
la storia naturale della malattia?
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La storia naturale negli ultimi anni

UK 1950-2009 and USA (to 2008):
Breast cancer mortality at ages 35—-69
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30| LARGE effect on UK/USA
breast cancer mortality

by combining several

]l MODERATE effects.

Further MODERATE effects
15 are still worthwhile and
achievable.
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Una crescita lenta e continua...

Ca mammario N+: evoluzione dei risultati della chemioterapia

% Libere da malattia
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Una crescita lenta e continua...

Cumulative Survival

Months
1974-1979
1980-1984
1985-1989

1990-1994
1995-2000

Sopravvivenza dopo diagnosi di ricaduta

Five Year Relative Survival Rates for
Breast Cancer: 1973 - 2004

Localized Regional Distant

1973 85 53 <10

2004 98 84 27

Cancer survivors increased from 3 M to 11 M in the same period

CA4, Jan 1978 and Jan 2009




La “rivoluzione” dei biologici

A 1.0 .I- — HER2/neu negative B 1.0 — HER2/neu negative
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Dawood, S. et al. J Clin Oncol: 28:92-98 2010




Trastuzumab-DM1

Attivita citotossica Target-Dipendente

[ODM1-Derivato dalla maytansina

B Antibiotico antitumorale di
origine naturale

B Attivita preclinica significativa,
ma alta tossicita come
farmaco libero

OTrastuzumab-DM1 e stato
disegnato per rilasciare DM1
nelle cellule tumorali Her2+

B Aumenta l'indice terapeutico
di DM1

B Mantiene l'effetto biologico del
trastuzumab




Meccanismo d’azione




Trastuzumab-DM1

Attivita citotossica Target-Dipendente

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Trastuzumab Emtansine for HER2-Positive
Advanced Breast Cancer

Sunil Verma, M.D., David Miles, M.D., Luca Gianni, M.D., lan E. Krop, M.D., Ph.D.,
Manfred Welslau, M.D., José Baselga, M.D., Ph.D., Mark Pegram, M.D.,
Do-Youn Oh, M.D., Ph.D., Véronique Diéras, M.D., Ellie Guardino, M.D., Ph.D.,
Liang Fang, Ph.D., Michael W. Lu, Pharm.D., Steven Olsen, M.D., Ph.D.,
and Kim Blackwell, M.D., for the EMILIA Study Group

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



Trastuzumab-DM1
EMILIA: disegho dello studio

- HER2-positive LABC o
MBC (N=980) T-DM1
3.6 mg/kg g3w IV

*Pretrattate con taxano
e trastuzumab
Capecitabine
1000 mg/m 2 PO bid, gg 1-14, g3w
+
Lapatinib
1250 mg/day PO qd

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

 Primary endpoints: PFS (review indipendente), OS, e tossicita

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

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



Proportion progression-free

0.6 =

Trastuzumab-DM1

PFS: Review indipendente

Mediana N. di

(mesi) eventi
Cap + Lap 6.4 304
T-DM1 9.6 265

HR stratificato=0.650 (95% CI,
0.55, 0.77) P<0.0001

4 6 8 10 12 14 16 18 20 22 24 26 28

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



Trastuzumab-DM1
0S
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Verma S. et al N Engl J Med. 2012;367:1783-91
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Trastuzumab-DM1

Risposta oggettiva

Durata della risposta (DOR)

Differenza: 12.7% (95% ClI, 6.0, 19.4) Mediana (mesi) (95% CI)
£=0.0002 I Cap + Lap 6.5 (5.5, 7.2)
5 43.6% 1.09 T-DM1 12.6 (8.4, 20.8)

0.4+

0.2=

120/389 173/397

% pazienti senza progressione
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Verma S.

etal N Engl J Med. 2012;367:1783-91



Trastuzumab-DM1

Effetti collaterali

All Grades, % | Grade 23, % | All Grades, % | Grade 23, %

Evento avverso

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



La famiglia degli EGFR

Dominio extracellulare — sito per il ligando

HER1/EGFR HER?2 HERS3 HER4

Dominio
Transmembrana

Dominio intracellulare: tirosin kinasi

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



Il dimero HER2 - HER3

La fosforilazione delle tirosin kinasi da/
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.



Pertuzumab: meccanismo di azione

Pertuzumab

Trastuzumab HER2 /

«

Sito

_ dimerizzazione
Subdomain I

Trastuzumab does not inhibit ligand- HER2 dimerisation

activated HER2 dimerisation _
o Pertuzumab flags cells for destruction
Trastuzumab prevents HER2 activation by the immune system

o7 el Er slomEln SRR Pertuzumab suppresses multiple HER
Trastuzumab inhibits ligand-independent signalling pathways, leading to a more
HER2 signalling and flags cells for comprehensive blockade of HER2-driven

destruction by the immune system signalling

Pertuzumab inhibits ligand-activated

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




Trastuzumab + Pertuzumab
Terapia neoadiuvante

Neoadjuvant treatment Adjuvant treatment

Trastuzumab q3w for 1 year

Trastuzumab |q3w x 4
Docetaxel

Trastuzumab
Pertuzumab
Docetaxel

Trastuzumab | q3w x 4
Pertuzumab

Pertuzumab
Docetaxel

Primary endpoint: pCR rate at time of surgery

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

p =0.0198
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H, trastuzumab; P, pertuzumab; T, docetaxel

Gianni et al. Lancet Oncol 2012



Trastuzumab + Pertuzumab
NEOSPHERE: effetti collaterali

Patients, %

TH HP TP

(n=107) (n=308) (n=94)
Neutropenia 57.0 f0.9° 553
Neutropenia febbrile 7.5 0.0 - 7.4
Leucopenia 12.1 : 00: 7.4
Diarrea 3.7 I 0.0: 4.3
Astenia 0.0 0.0 2.1
Granulocitopenia 0.9 : 0.0 : 2.1
Rash 1.9 : 00! 1.1
Irregolarita mestruali 0.9 0.0 - 4.3
Reaz ipersensibilita 0.0 107 0.0
Aumento ALT 2.8 = :: 1.1

AE, adverse event; ALT, alanine aminotransferase
H, trastuzumab; P, pertuzumab; T, docetaxel Gianni et al. Lancet Oncol 2012



Trastuzumab + Pertuzumab
CLEOPATRA: disegno dello studio

Patients with
HER2-positive
MBC

No prior
chemotherapy for
MBC
(N = 808)

Placebo + trastuzumab

Docetaxel*
=6 cycles
recommended

Pertuzumab + trastuzumab

Docetaxel*
=6 cycles
recommended

Baselga et al. NEJM 2012



Trastuzumab + Pertuzumab
CLEOPATRA: PFS

The NEW ENGLAND Pertuzumab plus Trastuzumab plus Docetaxel
JOURNAL o MEDICINE for Metastatic Breast Cancer

ESTABLISHED IN 1812 JANUARY 12, 2012

Independently Assessed Progression-free Survival

e Pertuzumab (median, 18.5 mo)
m== Control (median, 12.4 mo)

In prima linea

g Hazard ratio, 0.62
L/ (95% Cl, 0.51-0.75)
P<0.001

Progression-free Survival (%)

0 5 10 15 20 25 30 35 40
Months

No. at Risk
Pertuzumab 402 345 267 139 23 32 10
Control 406 341 209 93 42 17 7

oo
o o

Baselga J e Coll. — Studio CLEOPATRA



Trastuzumab + Pertuzumab

- +
Pertuzumab, trastuzumab, and docetaxel for HER2-positive =¥ 'k @
metastatic breast cancer (CLEOPATRA study): overall survival
results from a randomised, double-blind, placebo-controlled,

phase 3 study

Sondra M Swain Sung-Boe Kim, Javier Cortés, Jungsl Ro, Viodimir Semiglazov Mario Compone Eva Cinvelos Jean-Marc Ferero,
Andreas Schnesweiss, Adom Knott, Emma Clark. Graham Ross. Mark C Bermpunes, José Baselgo

www.thelancet.com/oncology Vol 14 May 2013




Trastuzumab + Pertuzumab
CLEOPATRA: OS

100 — Pertwzumab, trastizumab, docetaxel
—— Placebo, trasturumah, docetaxel
50 —
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0 5 10 15 20 5 30 35 40 45 5 55
Time {months)
Number at risk
Pertuzumab 402 38 371 342 317 230 143 84 33 g 0 0
Placebo 406 383 350 324 285 108 128 67 22 4 0 0
Figure 2: Kaplan-Meier estimates of overall survival (intention-to-treat population)
Patients are stratihed by previous treatment status and region. Tick marks indicate censoring events.

www.thelancet.com/oncology Vol 14 May 2013




Trastuzumab + Pertuzumab
CLEOPATRA: OS

Meglio pertuzumab Meglio placebo n HR  95% Cl

Al - 808 0.66 0.52-0.84

Prior (neo)adjuvant chemotherapy Yl\ég : = = ‘31%23 822 82;:88431

Europe = i} 306 0.72 0.48-1.07

Region North America = e s 135 0.68 0.36-1.28

South America = o m— 114 0.55 0.31-0.98

Asia — o m— 253 0.64 0.41-1.00

<65 years =— il 681 070  0.53-0.91

265 years =  te—l— 127 0.51 0.27-0.95

Age group <75years — - 789  0.66  0.52-0.85

275 years = - 19 0.72 0.15-3.50

White = et 480 0.70 0.51-0.95

T Black =— - 30 0.52 0.14-1.91

Asian = 261 0.66 0.43-1.03

Other = i ——— 37 0.29 0.06-1.43

. Visceral disease = == 630 0.57 0.44-0.74

Diseasrlype Non-visceral disease = = 178 1.42 0.71-2.84

Positive = o ] 388 0.73 0.50-1.06

ER/PQR status Negat[ve — el 408 0.57 0.41-0.79

IHC 3+ = = 721 066  0.51-0.85

HERZstats FISH-positive — i 767 067  0.52-0.86
| | |

0 1 2 3 4 5

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

www.thelancet.com/oncology Vol 14 May 2013




Trastuzumab + Pertuzumab

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

Placebo + trastuzumab + docetaxel Pertuzumab + trastuzumab + docetaxel
n (%) (n=396) (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)
05 240
Iporessia 105 (26.5) 121 (29.7)
Astenia 121 (30.6) 110 (27.0)
Vomito 97 (24.5) 104 (25.5)

Edemi periferici 101 (24.8)
Neutropenia febbrile 30 (7.6)
Secchezza cutanea 23 (5.8)

Sandra M. Swain et al, Abstract P5-18-26 SABCS 2012
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BOLERO-2: Studio di fase III

N=724 ~
Pazienti in Everolimus 10 mg/day + FIss
postmenopausa Exemestane 25 mg/day
(N = 485) 0S
ER+ HER2- ABC
PR = ORR
re r? ar|? a e
anastrozolo o Placebo + e
letrozolo Exemestane 25 mg/day
= Safety
(N = 239) PK

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

u NoO cross-over

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



BOLERO-2: Studio di fase III

Endpoint primario: PFS

B Central Assessment

Hazard ratio, 0.36 (95% Cl, 0.27-0.47)
P<0.001 by log-rank test

Everolimus plus exemestane
(median PFS, 10.6 mo)

Probability of Event (%)
S
|

I-l..I.I.II_ L m l
40 e
30+ cebo ol '!II..I.I._--.II.I
- Place us exermnestans g |
20 P J: ey

(median PF5, 41mo) 7777

0 I I I I I I I I I I I I |
i e 12 18 24 30 36 42 4B 54 o0 66 72 TR
Weeks

MNo. at Risk

Everolimus 485 385 281 201 132 102 &7 43 28 18 9 3 2
Placebo 239 168 54 55 33 0 11 11 & 3 3 1 o 0

Figure 1. Kaplan—Meier Plot of Progression-free Survival.

M ENGL | MED 3666 NEJM.ORG FEBRUARY g, 2012



BOLERO-2: Studio di fase III

ORR e Clinical Benefit valutati localmente

40 -
_— Everolimus + Exemestane 33’40/0
Placebo + Exemestane
30
P <0.0001
25 -
20 - 18,0%
P <0.0001
15 -
1)
. 9,5%
5 .
0,4%
O I 1
Response Clinical Benefit

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

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



BOLERO-2: Studio di fase III

Principali effetti collaterali

Eve + Exe Plac + Exe

(n=482) (n=238)
Evento avverso cL G(:-/:des, cL G(:-/:des, Grade 23, %
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

Modificato da N ENGL ] MED 366;& MNEJM.ORG FEBERUARY g, 2012



BOLERO-2: Studio di fase III

Qualita della vita

100+
R o HR, 0.74 (95 Cl, 0.58-0.95)
® Log-rank P=.0084
-
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