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DICHIARAZIONE

Ai sensi dell’art. 76 sul Conflitto di Interessi, pag. 34 dell’Accordo Stato-Regione del 2 febbraio
2017, dichiaro che negli ultimi due anni ho avuto i seguenti rapporti anche di finanziamento con
soggetti portatori di interessi commerciali in campo sanitario:

. consultant/advisory board member for Astellas, Atrazeneca, Bayer, BMS, Ipsen, Janssen,
Merck, MSD, Novartis, Pharmamar, Pfizer, Roche;

. travel support from BMS, Ipsen, Janssen and Pfizer;

. research funding from AstraZeneca, Roche and Sanofi (Inst).
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Radioterapia di precisione per unol

The term “oligometastatic” was coined by Hellman and Weichselbaum in 1995

.. an intermediate state between loco-regional and widespread disease in which the full metastatic biological potential is not
expressed and circulating tumor cells has metastasized in limited sites...

Localized Oligometastatic Systemic

b o

Hellman & Weichselbaum JCO 1995
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Radioterapia di precisione per unoncologia innovativa e so:

Defining oligometastatic disease from a radiation oncology perspective: )
An ESTRO-ASTRO consensus document s
Yolande Lievens *-*, Matthias Guckenberger ”, Daniel Gomez “, Morten Hoyer “, Puneeth lyengar©,

Isabelle Kindts', Alejandra Méndez Romero *, Daan Nevens ", David Palma’, Catherine Park’,
Umberto Ricardi®, Marta Scorsetti', James Yu™, Wendy A. Woodward *

* Department of Radiation Oncology, Ghent University Hospital, Ghent University, Belgium; ® Department of Radiation Oncology, University Hospital Zurich, University of Zurich,
Switzerland; © Department of Radiation Oncology, UT MD Anderson Cancer Center, Houston, USA; ® Danish Center for Particle Therapy, Aarhus University Hospital, Denmark;
€ Department of Radiation Oncology, UT Southwestern Medical Center, Dallas, USA; ' Department of Radiotherapy, Cancer Centre, General Hospital Groeninge, Kortrijk, Belgium;
£ Department of Radiation Oncology, Erasmus MC University Medical Center, Rotterdam, The Netherlands; " Iridium Kankernetwerk, Radiation Oncology Department, Universiteit
Antwerpen, Antwerp, Belgium; ' London Health Sciences Centre, Canada; ' Department of Radiation Oncology, UCSF Helen Diller Comprehensive Cancer Center, San Francisco, USA;
¥ Department of Oncology, University of Turin; 'Radiotherapy and Radiosurgery Dept, Humanitas Clinical and Research Hospital - IRCCS, Rozzano-Milan, Italy; ™ Yale School of
Medicine, New Haven, USA

= A threshold of 1-56 metastatic lesions
= All lesions must be safely treatable with local therapy

» Oligometastatic state must be assessed with high resolution imaging

Lievens et al, Radiother Oncol 2020
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AGGRESSIVE MULTIDISCIPLINARY APPROACH: Systemic therapy plus ablative radiotherapy can be beneficial?

. Phase Il Italian trial: 54 oligometastatic Breast cancer . Recent prospective observational study: 1422 patients
patients with less than 6 lesions treated with Stereotactic . prospecti - udy- P
. . : . : with 1-3 metastatic lesions treated with SABR
ablative body radiotherapy (SABR) or fractionated intensity Mixed histology (28.6% prostate cancer)
modulated radiotherapy (IMRT) gy (26.57% p

- o,
Two-year OS was 95 % Two-year OS of 79%

100—\
=
s E]
X 0 g
3
— S 504
@ ==
@ 044 E
S s
1 S . -
(1] o Tr T LJ ~’]
o 6 12 18 24 30 o 05 10 15 2-0
Months Time since start of treatment (years)
Pts at risk 54 49 43 40 36 27
os 200% a% o . o o Number at risk 1422 1096 773 553 244
e = = s - (number censored) (304) (573) (739) (1017) (1231)
Trovo et al, Radiother Oncol 2018 Chalkidou et al, Lancet Oncol 2021
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Radioterapia di precisione per un‘onc

SABR-COMET TRIAL: Extended Long-Term Outcomes

Patients with up to 5 metastatic lesions meeting
inclusion criteria

99 Randomized Patients (mixed histology)
1-3 metastatic lesions (91%)

v 4-5 metastatic lesions (9%)
[ Informed consent obtained ]

lung (n = 18), breast (n = 18), colon (n = 18),
prostate (n = 16), and other (n = 29)

4

RANDOMIZATION
(1:2 ratio of randomization to Arm 1 vs. Arm 2) A 100 -
90 4
- 80+
=
-~ 704
@ ' A 4 “ g 60-
ARM 1: STANDARD OF CARE ARM 2: SABR 3 8-year OS
Palliative radiation therapy if indicated SABR to all sites of known disease U?D 504
Further chemotherapy at discretion of Further chemoﬂ!erapy at discretion of b 40 -
kmedlcal oncologist ) \medical oncologist ) s . 27_2% in the SABR arm
>
l l S  20- VS
1 J -
& EOLLOW-UP Y FOLLOW-UP ) 10+ — Control Arm 13.6% in the control arm
- SABR Arm stratified log-rank test: p = 0.008
Clinical follow-up every 3 months with Clinical follow-up every 3 months with 0 - T T T T T T T T 1 (H R 0 50, P =S 008)
quality of life measurement. quality of life measurement.
0 1 2 3 4 5 6 7 8
CT and bone scan at 3 and 6 months, CT and Bone Scan at 3 and 6 months, .
then every 6 months until progression then every 6 months for SABR salvage Time (years)
) Qf new lesions J Number at risk
Control 33 28 18 11 4 2 2 2 1
SABR 66 54 44 40 31 25 12 S 32

Harrow et al, Int J Rad Onc, 2022
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Radioterapia di precisione per unol

L Retrospective or prospective non-randomized studies

0 Oligometastatic definition heterogeneity among studies

O Outdated imaging for staging

O Outdated systemic therapy (dual HER-2 blockade therapy, CDK 4/6
inhibitors, immune checkpoint inhibitors ...)

(FR0) Aviione BOLOGNA, 25-27 NOVEMBRE
LSttt Societd faieno di Rodiotiologio o PALAZZO DEI CONGRESSI



The use of aggressive multidisciplinary approach has great variability between different Hospital Departments and is often
considered for palliative purposes rather than curative intent, but we can not miss the
opportunity to achieve long survival

+ DISCUSS IN MULTIDISCIPLINARY TUMOR
Advanced surgery BOARD

’ L \ « TREAT IN CENTERS WITH AGGRESSIVE
,’ o S APPROACH EXPERTISE

| S Innovative systemic
\ therapies
1 e

Ablative radiotherapy

@ Associazione Italiana Hj BOLOGNA, 25'27 NOVEM BRE

BadiowcuplacOncaoaiaclizica Societd talena di Radibiologio ko GALacLOEIEORERESS)
7O




NAZIONALE AIRO

NAZIONALE AIRB
CO AZIONALE AIRO GIOVANI

Radioterapia di precisione per unoncologia innovativa e sostenibile

HORMONE RECEPTOR POSITIVE/ HER2-NEGATIVE OLIGOMETASTATIC BREAST CANCER

HER2-POSITIVE OLIGOMETASTATIC BREAST CANCER

TRIPLE NEGATIVE OLIGOMETASTATIC BREAST CANCER

.. AND ...
+ ANTIBODY-DRUG CONJUGATE REVOLUTION
e B == BOLOGNA, 25-27 NOVEMBRE
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HORMONE RECEPTOR POSITIVE/ HER2-NEGATIVE METASTATIC BREAST CANCER

Radioterapia di precisione per un’

\ Figure 13,14 /7 600D SCIENCE
—“_[ ] & BETTER MEDICINE
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SYSTEMIC TREATMENT OF RECURRENT UNRESECTABLE (LOCAL OR REGIONAL) OR STAGE IV (M1) DISEASE: i isi

SYSTEMIC TREATMENT OF RECURRENT Ny « ) ) Chemotherapy only for Visceral Crisis
Continue
therapy until

Visceral crisis initial therapyPPP p s
or unacceptable G
toxicity
Premenopausal® — Ovarian or + therapy99.""

No visceral crisis

Prior endocrine

N t | therapy within 1y )
Cgrlnopr:'?ehensive 5 e SRRy coninue Endocrine therapy for
W(e{e'll Cancer endocrine

Nanoer . e S e e Pl Oligometastatic Luminal Breast
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Selective ER modulators999 toxicity C
No visceral crisis
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HORMONE RECEPTOR POSITIVE/ HER2-NEGATIVE METASTATIC BREAST CANCER

Radioterapia di f

Cyclin-dependent kinase (CDK) 4/6 inhibitors revolutioned the treatment of HR-positive/HER2-negative metastatic
breast cancer patients

Mechanism of action D:P:a:fb;)c:i:::‘;
+ Suppression of phosphorylation of the retinoblastoma tumor suppressor Ribociciib
protein, which serves to prevent cancer cell proliferation M
G2

In combination with
+ Endocrine therapy (aromatase inhibitors, fulvestrant)

S
Less toxic than chemotherapy...
RIBOCICLIB
...More Effective than Endocrine therapy alone (PFS and OS ABEMACICLIB
benefit)
PALBOCICLIB
Wagner et al,, Oncogene, 2020
N st i = BOLOGNA, 25-27 NOVEMBRE
@ R s Onoogclini Societd Itdlio Radiobiologa Rl GALacLOEIEORERESS)
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HORMONE RECEPTOR POSITIVE/ HER2-NEGATIVE METASTATIC BREAST CANCER

Radioterapia di precisione per unol

MONALEESA-2: Ribociclib + Letrozolo VS Placebo +Letrozolo

oS No.of  No.of  Median Overal MONARCH-2: Abemaciclib + Fulvestrant VS Placebo + Fulvestrant
Patients  Events Survival
mo
100§ Ribociclib 334 181 639 100
904 Placebo 334 219 514
80 Hazard ratio for death, 0.76 (95% Cl, 0.63-0.93)
- Two-sided P=0.008 80
9 704
¢ 60 o
-‘_E & i, Abemaciclib + fulvestrant
g 7] Ribociclib T 60
I £
F 30 a
204 Placebo g 40
10+ 5
0 Placebo +fulvestrant
SR S CAes S TR SRR S S JO: WS S P S S R RN (RN A T T o
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 204
Months Log-rank P =.01
= % -
No. at Risk o HR=0.757 (95% Cl, 0.606-0.945)
Ribociclib 334 323 315 305 300 284 270 253 237 220 202 191 180 165 158 150 142 135 125 101 48 8 0 : ! : ! y ! y ' / y y y y " ' y ' y :
Placebo 334 326 316 306 293 283 265 244 222 209 195 183 167 149 139 131 114 104 94 73 38 6 0 0 3 6 9 1215 18 21 24 27M 3(:h 3336 39 42 45 48 51 54 57
onths
No. at risk
H Abemaciclib+fulvestrant 446 422 410 397 384 364 339 321 302 284 265 246 234 214 202 157 101 58 23 0
Medlanos 639 VS 51 4 months Placebo +fulvestrant 223 214 201 195 191 178 170 158 148 135 122 115 99 92 82 62 42 15 3 0
(improved by 12.5 months)

MedianOS 46.7 months vs 37.3 months
(improved by 9.4 months)

Hortobagyi et al, N Eng J Med, 2022
Sledge et al, JAMA, 2019
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Radioterapia di precisione per unoncologia innovativaotenibile e
HER2-POSITIVE METASTATIC BREAST CANCER

HER2 proteins are receptors that control how the cells grow and divide Tests that examine HER2 include: Immunohistochemistry (IHC) and
fluorescence in situ hybridization (FISH)

Negative (0)10x Negative (0)40x

Positive(3+)40x

Breast cancer identified as HER2-positive are MORE AGGRESSIVE BUT...

Houdis C et al, N Eng J Med, 2007

e

(T Asoision stns = BOLOGNA, 25-27 NOVEMBRE
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\\ 2%
... Now we have MONOCLONAL ANTIBODIES that target different meenmmab W\ . ’ =N
extracellular regions of the HER-2 tyrosine kinase receptor preventing the [N
activation of HER signaling pathways

~4Dimerisation domain
Subdomain IV of HEJ o (" of HER2

CLEOPATRA Study: Docetaxel+Trastuzumab + Pertuzumab VS Docetaxel + Trastuzumab + Placebo

Overall Survival ,
Investigator-assessed PFS 8-year landmark OS rate
O,
A B was 37% for
100ty 100+ p00001
M % docetaxel + trastuzumab + pertuzumab
80+ ; 80
g M o4 ! !
g 60 2% 60
E 504 gé 50
T: 404 %i 404 M
5 10 L pdmark froesuvival at Byears 6%, 7 H : :
o > B B TR Can we improve this OS rate in
— Pertuzumab, trastuzumab, and docetaxel ST % L‘“‘MIL"(_%_/ . . g .
- s e LY e FE | OQligometastatic HER-2 positive patients
0 - -
0 110 ;o zTo Jo ;‘10 610 /To B'o rlu 130 1{0 150 0 1b ;0 110 AID -;]0 u‘o 7'0 8'0 9'0 ﬂ')o 1{0 150 by addlng metastases-dlrected
Number at risk Nomber atrisk Time since randomisation (months) r)
(number censored) mbel ed)
Petmmb 4020) Vi) NBQY) 2690 ZBAY 188UE) 16560) 10GH 1WGH 20EY MA@ 00 ouen ™ P':::;:'M: A1 Mg PO 00 G0N AW O SE0 08 HEY 1N 683 em therapy .
Pacbo 460 3009) 8900 0060 U WHH E) %G BE) KGN ME) 109 w9 Pacbo 406(0) 2307 10Q) 7609 S BUD BUY) NE) BEH AGH WE) 4@ 00

Swain et al, Lancet, 2020
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Number of SNVs per exome

Mut load across BC subtypes

Number of single nucleotide variants per exome
by PAMS50 subtype in TCGA breast cancers

160
p<0.001*

140
120
100 " ’

80 ’ ’

60 i

40

- ==

0

&53" & r o
g \o§ & %ﬁ

TRIPLE-NEGATIVE METASTATIC BREAST CANCER

Does not have any of the receptors that are commonly found in breast cancer

Lack of targets

Historically treated with chemoterapy

TILs across BC subtypes

TiLs (%)

100 mStrLy
InTu-Ly
80
o
60- : : A .
8 8 1 e o
H H 1 8
g ° H 1 °
40 it S g o 1 e i
[ g . | N b= g
20 | - H 1
y i §
]
-1~ LN -3 i
04 - L = _-_ ]
Overall ER+/HER2- HER2+ ER-/HER2-
Subtype
n 2,009 2,009 1,079 1,079 207 297 256
Min 05 0 10 05 0 25
al 75 1 75 1 10 15 125
Q2 10 2 10 15 15 3 20
a3 20 5 15 35 30 55 30

Max 80 70 7% 70 80 40 75

g

N oS

B
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..BUT...

Higher mutational burden - "neoantigens" - stronger antitumor
immune response

Increased levels of tumor infiltrating lymphocytes (TILs) in the tumor
microenvironment

Elevated levels of PD-L1 expression

The most immunogenic breast cancer subtype

BOLOGNA, 25-27 NOVEMBRE
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Radioterapia di precisione per un‘oncologia inno\(é

IMMUNE CHECKPOINT INHIBITORS

The role of Immune checkpoints is to prevent an immune
response from being so strong that it destroys healthy
cells in the body but it can also prevent the immune
system from destroying cancer.

J

Immune checkpoint inhibitors block checkpoint proteins
(es. PD-1 and PD-L1) preventing the “off” signal and
allowing the T cells to kill cancer cells.

ﬂ‘ Associazione Italiana @

{17 Eatlormmpis e Dreobei Sinis Societa faliana di Rediobiologia

Hot Tumor

- CD8+ T cells and NK cells are present in tumor
- Suppression of immunosuppressive cell types
- Improved prognosis and killing of tumor cells with immunotherapy treatment

Immunotherapy

Immune l
attack
Tumor
cell death

g(?lls il ‘ NK cell

2N
R Dying
Treg g cancer cell

o= BOLOGNA, 25-27 NOVEMBRE
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Radioterapia di precisione per unoncologia innovativa e

IMPASSION130 Trial: Nab-paclitaxel + Atezolizumab vs Nab.paclitaxel + placebo

Atezolizumab: a humanized monoclonal anti-PD-L1 antibody

100 4 08 events, n (%) Median OS (95% ClI), mo
— AP 120 (65) 254 (19.6-30.7)
901 — PenP  139(76) 179(13.6-20.3)
80 4 Stratifiod HR, 0,67 (95% CI, 0.53-0,86)
70 4
E 60 1
3 501 3yoar O8: A+nP, 36%
g 40 4
30 1
"""""" Final survival rates
WY eccccnaniuccaccnsanacacnsanccaananaanannaasaMigagecnnsanaasdonii. AP, 18%
e R e R o e R R R R e RS R b s gl SR i
04
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54
No. at risk Time (months
(PD-L1 IC+ population): ¢ )
AP 185 177 160 145 135 121 108 98 ©0 8 77 67 S5 32 17 M 9 6 3
PHP 184 170 150 132 113 95 85 72 66 62 54 47 28 4 T 6 3 1 NE

Associazione Italiana @
Radi ia e Oncologia clini o 5 Z S 5
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Median OS 25.4 vs 17.9 months

in PD-L1 positive triple negative
metastatic breast cancer patients

Emens et al, Ann Oncol, 2021

BOLOGNA, 25-27 NOVEMBRE
§o PALAZZO DEI CONGRESSI




Radioterapia di precisione per un'oncologi

IMMUNE CHECKPOINT INHIBITORS COMBINATION WITH RADIOTHERAPY

Pre-clinical and clinical evidence supporting the concept that
radiotherapy can have immunological effects:

anti PD-1/PDL-1
@anti CTLA4

- Abscopal effect
- DNA damage
- Up-regulation of PD-L1

{

Immune checkpoint inhibitors against PD-1 or PD-L1 can
synergise with radiotherapy

J

Is SABR more immunogenic than conventional radiotherapy? ST et

Successful combination for oligometastatic patients?

David et al, Biomedicines, 2022

ﬂ‘ Associazione Italiana BOLOGNA, 25'27 NOVEM BRE
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ANTIBODY-DRUG CONJUGATES (ADCs) REVOLUTION

ADCs are composed of an antibody linked to a biologically active Antibody
cytotoxic payload Specific for a tumor- Linker
asso.ciated antiger_1 [YEIED Attaches the cytotoxic agent

- The antibody must be highly selective for a tumor-associated antigen Liﬂ;}eciﬁ:%e““” on t‘;”S‘f;nnst':;dﬁ-e':fwn;';2";;
+ The payload must be a cytotoxic agent able to induce cell death : ) <tabla i circj’lation and
+ The linker must be stable in circulation and must release the cytotoxic release the cytotoxic agent

agents in target cells. Cytotoxi ; inside targeted cells.™3

otoxic agen
. . ) ) L Designed to kill target cells when

Selective binding of the antibody to tumor > internalization - release of internalized and released.’:2
the cytotoxic payload in the target cell > diffusion into the neighboring \
antigen-negative cells.

g g Q,?‘

$
<o
é*
patents

Reduce systemic toxicity

B
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TRASTUZUMAB-DERUXTECAN

An antibody-drug conjugate composed of an anti-HER2 antibody, a cleavable tetrapeptide-based linker, and a cytotoxic topoisomerase | inhibitor.

Impressive results in both HER2-positive BC .
and Luminal or triple negative BC patients with => Overcomes the classical breast cancer
low HER2 expression classification
DESTINY-BREASTO03: Trastuzumab-deruxtecan vs TDM-1 in HER2 positive metastatic DESTINY-BREASTO04: Trastuzumab-deruxtecan vs chemotherapy HER2-low
BC metastatic BC
A Progression-free Survival 4
PFS oy - Hazard ratio: 0.50
1 95% C1 0.£0-0.63
04 2 P < 0.0001
80 Median 12:Mo ’ -
2 Progression-feeProgression- { \
1 Survival rvival ‘
‘g 604 Trastuzumab deruxtecan (N=261) (9:;“8) (59‘;%?“ -4 L. T-DXxXd
§ \ o % g \ mPFS: 9.9 mo
o 504 =y Trastuzumab NR (185-NE)  75.8 (69.8-80.7) B g
g W n . Deruxtecan -
i ‘ Trast, b 68(5.6-82) 34.1(27.7-405) -
P My i~ TPC :
L oL N , mPFS: 5.1 mo JEEE SN
204 Trastuzumab emtansine (N=263) Hazard ratio for disease progression ”~ |\
or death, 0.28 (95% CI, 0.22-0.37) .
101 P<0.001 { »
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 L T . T R RN,
Months L B R N R B B RLE R B B B B B R R R R R R N R R

- e
Cortés et al, N Eng J Med, 2022
Modi et al, N Eng J Med, 2022
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Radioterapia di precisione per un'oncol

SACITUZUMAB GOVITECAN

An antibody-drug conjugate composed an antibody targeting Trop-2 (expressed in the majority of breast cancers) and SN-38, a topoisomerase | inhibitor.

Impressive results in both Triple negative BC
and Luminal/HER2-negative BC

ASCENT Trial: Sacituzumab govitecan vs chemotherapy in Triple negative
metastatic BC

PFS D Progression-free Survival in the Full Population

Median
No. of No.of Progression-
Patients Events free Survival
mo (95% CI)
Sacituzumab Govitecan 267 190 4.8 (4.1-5.8)
Chemotherapy 262 171 1.7 (1.5-2.5)
—  100- Hazard ratio for disease progression
3 or death, 0.43 (859 Cl, 0.35-0.54)
E 304 P<0.001
s Sacituzumab govitecan
§ 60 ——— Chemotherapy
£ i
-3
8 20
+] -
g
e 0 T T T T T T T T d
o 3 6 9 12 15 18 21 24 27

Months
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Overcomes the classical breast cancer
classification

TROPICS-02: Sacituzumab govitecan vs chemotherapy Luminal/HER2-
negative metastatic BC

PFS (%)

100 A
90 4
80 A
70
60
50
40
30 4
20 A
10

Sacituzumab govitecan Chemotherapy

In=272) (n=271)
No. of events 170 159
PFS rate
6 mo 46% 30%
12 mo 21% 7%
Median PFS
—mo (95% C1) 55{4.2to 7.0) 4.0(3.11044)

HR (95% Cl), Pvalue 0.66 {0.53 to 0.83), P~.0003

—e— Sacituzumab govitecan
—a— Chemotherapy

Time (months)

Bardia et al, N Eng J Med, 2021
Rugo et al, J Clin Onc, 2022
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