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Miglioramenti della sopravvivenza nel
carcinoma mammario metastatico
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Giordano et al. Cancer 2004;100:44-52



Nuovo paradigma nel trattamento
locale del tumore mammario

Dalla massima terapia
tollerabile

v
Alla minima terapia efficace



Dal massimo tollerabile al
minimo efficace

 Chirurgia
— Mastectomia radicale sec Halsted
— Mastectomia radicale modificata
— Quadrantectomia
— Chirurgia oncoplastica

— Svuotamento ascellare
— Biopsia linfonodo sentinella



E' necessario svuotare |I'ascella se Il
LNS e positivo?

In 27% additional positive
nodes detected

Axillary lymph
Clinical T1 or node dissection Breast
T2, NO MO Breast (n = 445) radiation
breast_ cancer __ conserving therapy:
patients therapy, systemic
sentmgl Iymph \ / adjuvant
(N =891/1900 node dissection therapy
expected-
closed early) A
|
I
I
Randomization Mlcromets: 37-44%

of patients with positive SN Macromets: 55-62%

Median T-size: 1,6 cm; about 70% T1; 30% grade lll; adjuvant therapy 97%
Overall survival as primary endpoint (non-inferiority)
Giuliano AE, et al. ASCO 2010. Abstract CRA506.




E’' nhecessario svuotare I'ascella se il LNS
e positivo?

 Nessun beneficio In sopravvivenze o In
minori recidive dallo svuotamento ascellare

o | fattori che influenzano la sopravvivenza
non sono correlati con il tipo di intervento

— Eta’, grado istolgico, stato recettori ormoanili,
uso di terapia adiuvante

Giuliano AE, et al. ASCO 2010. Abstract CRA506.



Irradiazione parziale della mammella

* Brachiterapia interstiziale
— Basse dosi ‘
— Alte dosi

e Terapia Intracavitaria:
— Fotoni Ortovoltaggio
(Intrabeam)
— Elettroni Intraoperatori
— Brachitherapia

(I\/Iammosite) e Alta conformabilita

e Minor esposizione del
tessuti non tar get

Vantagai




Nuovo paradigma nel trattamento
medico sistemico del tumore
mammario

 Daterapia uguale per tutte le pazienti

. 1

* Aterapiaindividualizzata
— Predizione del rischio
— Probabilita di effetto dei farmaci



Ruolo della terapia sistemica primaria

e Aumentare il tasso
di chirurgia Biomarker discovery
conservativa (neo-adjuvant setting)

e Eradicare il tumore

Aumentare
|’efficacia

marcatori di

beneficio clicnico

L. Gianni, 2009



LA chemioterapia primaria riduce |l
volume del tumore

_ OR %
Risposte

cliniche con
chemioterapia
primaria

B18 EORTC B27*  Aberdeen® MDACCH

OCR BPR

* AC arm; ° CVAP arm;: » FAC arm.



Non vi sono svantaggi in
sopravvivenza quando di impiega
chemioterapia primaria

B-18 B-27

S IVEL

N Ev HR P
Post 751 311
Pre 742 308 .99 0.90

N Ev RRP
AC 784 192
AC-T 783 182 .93 0.46
ACSx— T 777 189 .97 0.76

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16



Vantaggl in sopravvivenza per le
pazienti che ottengono una pCR

B-18 B-27

Survival and pCR Survival and pCR

N Ev HR




PCR con CT + Trastuzumab

757

50+

66%

% of patients

26%

T-FEC T-FEC + Tras

Buzdar A et al, JCO 2005



Selezionare Il tupo di tumore
iIncrementa la probabilita di
effetto della terapia specifica

unselected population selected population




Tumore mammario — quanti sono?

| HER2

P MR RSN AL L ]
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Classificazione Predittiva
St. Gallen 2007

Non endocrine Incompletely
. endocrine responsive
responsive
e ER & PgR *Low ER & PgR

or
both absent . pgRr absent
or
e HER2 overexpr
or
e High Ki-67




Classificazione genomica
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Clasisficazione genomica in base
a ER ed HER2

ER+ e/o PR+/HER2-, basso Ki-67: Larga
coincidenza con Luminal A

ER+ e/o PR+/HER?2+, e/o alto Ki-67:
prevalenti tumori Luminal B

ER-/PR-/HER2+: sottotipo HER2+

ER-/PR-/HER2-: Larga coincidenza con
sottotipo basaloide (o Triplo negativo)




Frequenza del diversi sottotipi

e
N

<

H Burstein and A Goldhirsch St Gallen 2007



Sopravvivenza globale in rapporto alla
terapia con trastuzumab in HER2+

1.0+ ~— HER2/neu negative
_ No trastuzumab
E 0.8- —— Trastuzumab
o
~ =
;_E 0.6'
) ©
= 0.4+
i
@ O 4
= 0.2
O

0 12 24 36 48 60

Time From Diagnosis (months)
No, of patients at risk

HER2/neu negative 1,782 1,060 633 348 21 120
MNo trastuzumab 118 65 31 16 8 6
Trastuzumab 191 155 94 51 25 10

Dawood, S. et al. J Clin Oncol; 28:92-98 2010



Efficacia del Trastuzumab nella terapia
adiuvante della malattia in fase precoce

Median follow-up (HR)

HERA H 1 year (0.54)

HERA . 2 years (0.64)

N9831 AC-T-H —— 1.5 years (0.87)
Combined analysis H H 2 years (0.48)
BCIRG 006 ACaDH |—— 2 years (0.61)
BCIRG 006 DCarboH —— 2 years (0.67)
FinHER VH / DH ! o— . 3 years (0.42)
PACS 04 ! ] | 4 years (0.86)

0 Favours 1 Favours no 2
Herceptin HR Herceptin

Piccart-Gebhart NEJM 2005; Romond NEJM 2005;
Slamon SABCS 2006; Smith, Lancet 2007; Perez ASCO 2005



Studi In corso con una durata di trattamento
adiuvante con trastuzumab < ad 1 anno

Trial Sponsor Duratain Tipodi No. of
mesi CT paz
PHARE INCAN, 6vs.12 Center's 3,400
Paris choice
PERSEPHONE U, 6vs. 12 Center's 4,000
Warwick, choice
SHORTER U. Modena 2 vs.12 A+T vs. 2,500
T+FEC
SOLD Finnish 2Vvs 12 T+FEC 3,000

BCG



L aresistenza al trattamento con
trastuzumab

T:a_
)

Ciardiello and Tortora, NEJM, 2008



Bersagli e pallottole nel
carcinoma mammario HER2+

Bevacizumab
Ertumaxomab « ".'.'/(

Py ~‘:--;- A VVascular
S cndothelial cell
membrane

Pazopanib Sunitinib

Vorinostat Temsirolimus

Tanespimycin

Everolimus

HDAC-=histone deacetylase



Lapatinib plus capecitabine: efficacy®
(EGF100151, independent assessment)

Tyverb + Capecitabine Hazard Cr)adt?oS
Outcome | capecitabine I(Dn:201) ratio .. | pvalue
(n=198) (95% Cl) (%50/0
(mec (6.2) “3) | o2 013
(median, wks 27.1(6.2 18.6 (4.3 ' — 0.0001
OS 0.78
(median, wks | 67.7 (15.6) | 66.6(153) | (270 | - 0.177
[mos]) ' '
1.9
0 —
ORR (%) 23.7 13.9 ar 3| 0017
2.0
* (0 —_
CB* (%) 29.3 17.4 233 | 0008

*CR + PR + SD>6months

° pts progressing after Trastuzumab, Taxane and Anthra

Cameron et al. Breast Cancer Res Treat 2008




Lapatinib + trastuzumab

Lapatinib 1500 mg/d PO

(n=148)
HERZ (FISH+IHC3+)

metastatic breast cancer |
Progression on

Ph aS e I I I — Anthracycline

— Taxane

=T t b
EG F 104900 Pruglrz:;::;rz: most
recent trastuzumakb
reginen

Primary endpoint:
- Progression-frea
survival
ondary endpoin
WEr survival
» Owverall response rate
» Clinical benafit rate

‘NN—EDUZ}I|

trasfurumab il progression after at

Crossover allowed to lapatinib « =
l=zst 4 weeks on therapy 5

Lapatinib 1000 mgid PO +
trastuzumab 4 -2 mgikg IV weekly
(n=148)

m
>
>
c
3
0

Time From Randomization {(months)

10 15 20 25
an I':ﬂ! 41 ."

65 47 28

Time From Randomization (months)

Blackwell, SABCS 2009, JCO 2010



HER2+ / ER+ BC: relazioni fra le vie di trasduzione del
segnale e possibili modalita di intervento

" Growth factor IGFR




Superamento della resistenza
nel tumori mammari ErbB2+/HR+

Aromatase
inhibitor
Androgens [ .;1& Oestrogen

e“%e

ErbB heterodimer signalling

. _ EGFR
G [ G (or other
G ErbB)

Non-genomic ER-
mediated response

“ Lapatinib Lapatinib | apatinib
MAPK
PI3K/Akt pathway
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Nuclear genomic ER-mediated response Gene transcription

Adapted from Prat and Baselga. Nat Clin Pract Oncol 2008; 5: 531-42

Oestrogen
receptor

Signal

Cytoplasm crosstalk

Nucleus




Risposte alla terapia con Lapatinib + letrozolo
In tumori HER2+/ER+ (N=219)
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Response rates were compared using stratified Fisher’s exact test.




Frequenza del diversi sottotipi
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H Burstein and A Goldhirsch St Gallen 2007




Tumore mammario ereditario

PTEN, ATM, STK11/LKB1,
MSH2/MLH1, BRIP1,
PALB2, RAD50, NBS1
=1%




Sistemi di riparo del DNA: un nuovo
bersaglio

Normal Cells

DMNA Damage

/ 4

Repair Alternative
by HR repair

l {(NHEJ or SSA)

Genomic stability
Survival

HR-deficient cells

DMNA Damage

2\

Repair Alternative
by HR repair
{(NHEJ or SSA)

!

Gross genomic instability

Cell death or survival with
chromosomal deletions
or exchanges

Turner, Nat Rev Cancer 2004;
Carey, Clin Canc Rev 2010



Nuovi bersagli nel carcinoma
mammario

/ Chemo, X-rays, other insults

Anders, Clin Cancer Res 2010



Risultati del trattamento con
inibitori di PARP (blocco di BER)

Olaparib 400 Olaparib 100
mg twice daily | mg twice daily
N=27 N=27
Objective response 11° (41%) 6 (22%)
CR 1 (4%) 0
PR 10 (37%) 6 (22%)
Stable disease 12 (44%) 12 (44%)
Progressive disease 4 (15%) 9 (33%)

* Intention to treat; ° all but 1 within first 4 courses Tutt. Lancet 2010



Modifiche del volume tumorale

P Olaparib 400 mg bid

[] BRCAL
[ BRCA2

Increasing tumor shrinkage

- Median: - 30%

-100

Olaparib 100 mg bid

Increasing tumor shrinkage
R

I

Median: - 7%

%

Tutt, Lancet 2010




Alcuni tumori sporadici sono fenocopie del tumori
con deficit di BRCA1 o BRCAZ2, senza avere
mutazioni germinall

High grade
ER- and HER2-negative

The C-myc amplified
Medullary

“BRCAneSS” Pushing margins

tumors DCIS less common

Lymphocytic infiltrate
TP53 mutations

Basal phenotype

EGFR expression



PARP1 is Upregulated in TNBC

Gene expression profiling showed that PARP1 was significantly
upregulated in the majority of triple negative breast cancers (n = 50)

P< 0.0001

|
20

PARP1 mRNA

(Red FluorescenceUnits Normalized to B-Glucoronidase)

ASC® ‘ Annual 09

Meeting




Risultati con nibitori di PARP in TNBC

Risposte cliniche nel 48% dei casi (verso il 16&
dei controlli), in paz molto pretrattati

Progression-Free Survival Overall Survival

1001

GemiCarbo (n = 38)
Median PFS = 3.3 months
P<0.0001

HR = 0.342 (5% C!, 0.200-0.584) .

HR = 0.348 (95% CI. 0.189-0.649)




Il ruolo del microambiente —
la neoangiogensi

®©

L. arrow mﬂnucyte lineage

hypoxic stimuli

- + 1 i
Tcﬁg' :1; 2 / o VEGF, cytokines,

o gm;vth factors
3 e ]

p.l.:ﬁgenitur cells/monocytes

Aasculugeni :

mimicry

angiogenesis from
pre-existing vessels

Furuya M, Vascular Health and Risk Management 2005



Switch angiogenico e sviluppo tumorale

Tumore di piccole Tumore di grandi
dimensioni (1-2 mm) dimensioni

e avascolare e Vvascolarizzato

e (uiescente - e potenzialmente
' P metastatico

Bergers G, et al. Nat Rev Cancer 2002; 3: 401-10



Randomized phase lll trials with
Bevacizumab in MBC

E2100° AVADO®° RIBBON-1°°°
Study design 1° line 1° line 1° line
Pts # 673 736 615 622
Comparator Paclitaxel q7 Docetaxel g21 Capecitabine | Anthra/taxane
RX Rx+B RX Rx+B RX Rx+B RX Rx+B
(7.5/15)
Median PFS (mos) 5.8 11.3 8.1 9.0/10.0 | 5.7 8.6 8.0 9.2

* Cross-over allowed

HR 0.48 0.80/0.67 0.69 0.64
ORR % 22.0 50.0 46.4 52.2/ 23.6 35.4 37.9 51.3
OS (mos) 24.8 26.5 31.9* 30.8*/ 21.2 29 23.8 25.2

°Miller, NEJM 2007; Gray, JCO 2009. °° Miles, SABCS 2009; °°°Robert, ASCO 2009, SABCS 2009



The “Vicious Cycle” Hypothesis of Bone
Destruction in Metastatic Cancer

PTHrP, BMP, 3
TGF-B, IGF, FGF, PDGF, BMPs
 VEGF, ET1, WNT TGF-B, IGFs
FGFS CA+2

Bloccare I'0ss0 per ridurre
la crescita del tumore

Adapted from Roodman D. N Engl J Med. 2004;350:1655.



Over 2600 patients

Cochrane Database Comparing Placebo-Controlled Trials in Breast Cancer Setting

Zoledronic acid 4 mg

(Hehro 200

Pamidronate 30 mg

[fredia diudy T8 and TH

Ibandronate iv 6 mg

[Rady 2003)

Ibandronate oral 50 mg
i Boy ZDDE)

Oral clodronate 1600 mg

(B e 3 S
[Psterson 10D

[Tubiana-FHdin 2001
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Osteonecrosi della mandibola
(ONJ)

 Clinical features of
suspected ONJ

— Exposed bone in maxillofacial
area that occurs in association
with dental surgery or occurs
spontaneously, with no evidence
of healing

 Working diagnosis of ONJ

— No evidence of healing after 6
wks of appropriate evaluation  Risk factors

and dental care - oral infections

— No evidence of metastatic - surgical trauma of the jaw
disease in the jaw or - concomitant cancer treatments
Osteoradionecrosis - comorbidities (diabetes)

- BP potency, schedule and duratt@gg&

Weitzman R, et al. Crit Rev Oncol Hematol. 2007;62:148-152. _l':_,,’l



Evidenze cliniche di un effetto
antitumorale del bifosfonati

Trial

Treatment

Pts #

End

point

HR

Diel Clodronate (oral) 290 B.Mets | 23.6 vs 26.2% 0.77
rate
Powles Clodronate (oral) 1069 BMFS | 0.69 (0.48-0.99) 0.043
(primary)
ABGCSG12 | Zol vs Pl + LhRh 1803 DFS 0.64 (0.46-0.91) 0.01
and Ana or Tam (primary)
ZO-FAST Zol immed. vs 1065 DFS 0.59 (0.36-0.96) 0.0314
delayed + Letro (secondary)
neoAZURE | Zol vs pl 205 pCR 6.9vs 11.7% 0.146
WHI-OS BP vs not for 154,768 | BCrisk | 0.68 (0.52-0.88) <0.01
osteoporosis
BCINIS BP vs not for 4039 BC risk | Odds ratio 0.72 n.r.
osteoporosis (0.57-0.90) h&g
: {l |



Beneficl delle terapie adiuvanti

e E’ stimato che

— Una terapia endocrina ottimale puo ridurre
Il rischio di recidiva annuale di circa il 60%-
70%

— Una chemioterapia ottimale puo ridurre |l
rischio di recidiva annuale di circa 50%-
60%

— Il Trastuzumab puo ridurre il rischio di
recidiva annuale del 45%-55%

— Lo Zoledronato puo ridurre il rischio di
recidiva annuale di circa il 36%



Riduzione della mortalita per
tumore mammario
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