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Early Breast Cancer
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Intertumor heterogeneity

Differences among different

patients affected by breast
cancer, including different

cancer subtypes

ER positive
HER2 POSITIVE || HER2 positive
Any Ki67 ER and PgR
Any PgR absent

lumA LumB HER2 TNBC

ER positive
HER2 negative
Ki67 low (< 10%)

i

«basal-flike»/triple

- ER positive
PgR high )
== HER2 NEGATIVE negative
And either ER and PgR absent
Ki67 high or HER2 negative
PgR low
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Early Breast Cancer
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TEST GENOMICO
valuta gruppi di geni espressi nel tessuto neoplastico: puo aiutare a
caratterizzare meglio il rischio di ricaduta e la risposta alle terapie

| test genomici sono indicati:

-casi incerti per valutare l'effettiva utilita della chemioterapia adiuvante post-operatoria, in
aggiunta alla ormonoterapia, per le pazienti affetti da carcinoma mammario in fase iniziale
(stadio I-IlIA) con recettori ormonali positivi (ER+) e con recettore HER2-negativo

| test genomici non sono indicati:

-paziente, informata, nega il consenso alla eventuale chemioterapia adiuvante né quando, a
giudizio clinico dell'oncologo, le caratteristiche e le condizioni cliniche della paziente facciano
escludere la possibilita della chemioterapia.

-nel carcinoma in fase iniziale ER+ HER- identificati dopo stratificazione clinico-patologica
come a basso rischio di ricorrenza o ad alto rischio di ricorrenza

Oncotype DX% (21-gene panel)
= Ma marrint® (70-gene panel; "Amsterdam signature'")

= EndoPredict® (EP and EPclin scores)
* Prosigna® PAMS50O-ROR® (Breast Cancer Intrinsic Classifier)
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Indicazione, prescrizione, esecuzione, utilizzo e monitoraggio dei test genomici
nell'ambito del percorso di cura con garanzia di presa in carico
multidisciplinare e di appropriatezza d'uso




The Oncotype DX® Assay

- 16 breast cancer-related genes
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Adjuvant ET for young HR+/HER2- breast cancer premenopausal
women: ovarian suppression with LHRHa
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Adjuvant CT for Node-POSITIVE BC: EBCTCG Meta-Analysis 2005-2006

Breast cancer mortality

Taxanes > Anthra. > CMF > No Chemo.

verrili M. Br ) Cancer. 2009 101(suppt 1) 8285
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HER2-positive Breast Cancer therapy in ADJUVANT SETTING

Post-neoadjuvant

therapy and Post-surgery
surgery
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. . . .. Adjuvant Pertuzumab and Trastuzumab
Trastuzumab Emtansine for Residual Invasive HER2-Positive in Early HHER2-DPositive Breast Cancer

Breast Cancer

B (Katherine Tria|) B Population with Node-Negative Disease (Aph"“ty tr|a|)
100 100 99.7 99.1 98.4 96.7
T-OM1 995 99.0 97.5 96.2
= 20+ o 4
E . Trastuzumab £ T 80
) &
o= 0 é o 60+
ES 3-Yr Freedom 35
25 Mo.of No.of  from Distant 3 x
ES 404 Patients Events (36) Recurrence, %o g g 40 = Pertuzumab, 32 events
'ﬁ E T-DM1 743 78 (10.5) £9.7 'E g = Placebo, 29 events
$ 20- Trastuzumab 743 121 {16.3) 3.0 2% 20 Untratified hasard ratio. 113 (95% Cl. 0.66-L86
Unstratified hazard ratio for disease recurrence, - nstratified hazard ratio, 1.13 ( - 0.68-1.86)
0.60 (95% CI, 0.45-0.79) P=0.64
0 T T T T T T T T T T 0 I T J T T T T I
0 6 12 18 24 W i 42 48 54 &0 0 6 12 18 24 30 36 42 438
Months since Randomization Months
Mo. at Risk No. at Risk
T-DM1 743 707 682 661 636 564 412 254 143 45 4 Pertuzumab 897 865 856 849 41 826 §18 775 456
Trastuzumab 743 670 643 609 577 520 359 231 126 41 4 Placebo 902 282 873 266 856 249 844 792 461
c C Population with Node-Positive Disease
100 —-——._.=—._,;___T-I[E 100 98.1 94.9 92.0 89.9
. EDA Trastuzumab o
£ g_ 80 98.2 93.7 90.2 867
T o T8
= .
z No.of  No.of 4 £ 60
a Patients  Events (%) g e
T 40 T-DM1 743 47 (5.7) v $ 40 — Pertuzumab, 139 events
g Trastuzumab 743 56 [?5] a g — P|acebg. 181 events
20 Unstratified hazard ratio for death, 2
0.70 (95%: Cl, 0.47-1.05) = 20+ Unstratified hazard ratio, 0.77 (95% Cl, 0.62-0.96)
P=0.08 P=0.02
o T T T T T T T T T T 0 : : : : : : : |
0 6 12 18 24 i I 42 48 54 60 0 6 12 18 24 30 16 42 43
Months since Randomization Months
Mo. at Risk No. at Risk
T-DM1 743 719 702 693 G668 648 508 345 195 76 12 0-atKis
Placebo 1502 1453 1439 1408 1359 1319 1264 382 405

G.von Mickwitz et al. NEJM 380;7, 2019 G.Von Mickwitz et al. NEJM 377;2, 2017




ADJUVANT THERAPY AFTER NEOADJUVANT

HR+ AND HER2-
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ESMO Clinical Practice Guideline for the diagnosis, staging and treatment of
patients with metastatic breast cancer™

A. Gennari’, F. André’, C. H. Barrios’, J. Cortés”>®’, E. de Azambuja®, A. DeMichele’, R. Dent'’, D. Fenlon’, J. Gligorov'?,
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C. Saura”’, P. Schmid”, C. F. Singer’®, T. Spanic’®, S. M. Tolaney’®, N. C. Turner”’, G. Curigliano®®, S. Loibl*®,

S. Paluch-Shimon®® & N. Harbeck®', on behalf of the ESMO Guidelines Committee”

Ann Oncol, 30; 2021



Therapy pressure
And/or
Microenvironment

BREAST TUMOR HETEROGENEITY

Types of breast tumor heterogeneity

Intertumor heterogeneity mMA LumB HER2 TNBC

Differences among different

patients affected by breast

cancer, including different

cancer subtypes

Intratumor heterogeneity , .
Spatial heterogenelty: é S
Differences among different '

areas with the same tumor

R«
Temporal heterogeneity ’ l Primary tumor

Differences among primary ¢gi™mg
tumor and relapses

a. Fumagalli C, Barberis M. Diagnostics (Basel). 2021111555,



Patients with newly diagnosed or recurrent MBC

v N
Biopsy of metastatic lesion to
confirm diagnosis

!

V4
Reassess biomarkers ER, PgR, HER2
[ESCAT I-AJ2b

v v v

a4 A4 \Yd
Staging: history and physical examination, haematology, biochemistry, tumour markers, CT of the chest and abdomen
and bone scintigraphy (or PET-CT), brain imaging (symptomatic patients or according to subtype if the presence of CNS
metastases will alter the choice of therapy)

Treatment choice should take into :> ‘ TAILORED THERAPY

account at least these factors:

* HR and HER2 status . .
* Previous therapies and their toxicities Main Goals in the Treatment of MBC

* Disease-free interval

* Tumor burd)en (defined as number and site of |« Balancing treatment efficacy and toxicity is the main
metastases

el e objective
* Biological age, PS, comorbidities (including :
organ dysfunction) * Goals of treatment:
* Menopausal status (for ET) ~ Improve survival
* Need for rapid disease/symptom control — Delay disease progression
« Socio-economic and psychological factors — Prolong duration of response
* Available therapies in the patient’s country — Palliate symptoms

* Patient preference -~ Improve or maintain quality of life




Patients with ER+/HER2—- MBC

If imminent organ failure

Somatic mutation testing
(tissue or liquid)

Germline BRCA1/2 testing + PALB?

At PD

1

A

No risk of organ failure

1

hd
Imminent organ failure

Fulvestrant?
(+ CDK4/6 inhibitor if not
used previously)

Everolimus—exemestane?
(1. B]
or
Everolimus—fulvestant®®
[II, B]

If PIK3CAm+:
fulvestrant-alpelisib
[I, B; MGBS 2; ESCAT I-A]®

If germline BRCA/PALB2m+:
PARP inhibitor
[I, A; MCBS 4; ESCAT I-A]**

PD after several lines of ET = targeted therapies

+

CDK4/6, cyclin-dependent kinase 4/6; ChT, chemoatherapy; ESMO, European Society of Molecular Oncology; ET, endocrine therapy; MBC, metastatic breast cancer; PD, progressive disease,
Reprinted from Annals of Oncology, Vol, 32, Issue 12, Gennan A, et al., ESMO Clinical Practice Guideline for the diagnosss, staging and treatment of pabents with metastatic breast cancer,
Pages 1475-1495., Copyright 2021, with permission from European Society for Medical Oncology, Published by Elsevier Ltd,

Ann Oncol, 30; 2021




Aromatase inhibitors
(Anastrozole, letrozole,
exemestane)

0 Testosterone

(Tamoxifen) (Elacestrant) fulvestrant)
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INHIBITORS of CD4/CD6 for

cstroen Q. e HR+/HER2- BREAST CANCER
£

Cyclin ? Cyclin D Proliferation

CDK 4/6 Inhibitor Phase 3 Registration Studies

Similar Global Efficacy Results

PValue
PALOMA-2 1 0.58 < .0001 85 55
Palbociclibl2]
PALOMA-3 2 0.46 < .0001 68 25
MONALEESA-2 1 0.57 < .0001 80 53
Ribociclibi®t] MONALEESA-3 1-2 0.59 < .001 70 41
MONALEESA-7 1 0.55 < .0001 79 51
MONARCH-3 1 0.54 < .0001 78 59
Abemaciclibl<]
MONARCH-2 2 0.54 < .0001 NK 48

Cross-trial comparnsons not intended
CBR, clinical benefit rate; NK, not known; ORR, overall response rate; PFS, progression-free survival

a. Palboadkd [PI). EMA. Published November 25, 2016. Updatad iy 21, 2021; b. Riboackb [P1]. EMA. Publkshed August 31, 2017. Updated November 18, 2021; c. Abemacchb [PI]. EMA
Published October 29, 2018, Updated Apnil 21, 2022,



Cohort 1: Inclusion based on

clinicopathological risk factors:
* 24 ALNOR
* 1to 3 ALN and at least 1 of the
bolow:
Histologic grade 3
Tumor size 25 cm

HR-positive,
HER2-, node-
positive high
risk early
breast cancer

Other criteria:

* Women or men

* Pre-/ post-menopausal

* With or without prior neo- and/or adjuvant chemotherapy

* No distant metastasis

* Maximum of 16 months from surgery to randomization and 12
weeks of ET following the last non-ET

O'Shaughnessy J, et al. SABCS 2020. Abstract GS1-01

Stratified for:

*  Prior
chemotherapy

*  Menopausal status

* Region

HR+/HER2- high-risk early BREAST CANCER

Abemaciclib (150 mg twice daily for up to 2
years)
+ Standard of care endocrine therapy
(5 to 10 years as clinically indicated)

Standard of care endocrine therapy
(5 to 10 years as clinically indicated)

monarchE study design

Primary Objective: IDFS (STEEP criteria)

Key Secondary Objectives: IDFS in Ki-67 high (= 20%) population, DRFS,

OS, safety, patient reported outcomes, and pharmacokinetics

£ 100
E a0 - \ .
3 s, /
Lo . e CDK4/6 and Al in
(™) ] Abemaciclib + ET ET Alone 0
§ o s ADJUVANT setting:
I I Nominal P=.0009 (2-sided)
. Chatiet: e @ 0] HR (95% CI): 013 (0.583, 0,
Statistically significant + : 432 § ® w‘:,,m't,,_o,,},m_m;'],? . pN 1-3 d nd G3
clinically relevant 0 Moy, Risk of develop
2 ng an IDFS event
improvement in IDFS; ey M hiochet o and/ or pTZS cm
Ordoher s s 10947 ©0 3 & 9 12 518 21 24 27 ® 39 % N 4
I E 0 : i Tlme Lmnnt‘ns) . . A i ; : 3 : PY >
; ; T 0 3 6 9 12 15 18 21 24 2 30 B B p halll
benefit at PO analysis ' Time (months)
Number at risk
Abemaciclib + ET 2808 2880 2619 2573 2519 2076 1487 1020 619 133 LY 1 0
ETAlone 2820 2700 2653 2608 2548 203 1496 1082 621 13 102 0 0

O'Shaughnessy J, et al. SABCS 2020, Abstract GS1-01



EVEROLIMUS: mTOR cascade inhibitor

BOLERO-2(?]

N=T74
PIVIVW with MR+, HER2- ABC
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defined s
sRecurrence during or withia 12
months after end of adjuvant Placebo ¢
- Exemestane 25 mg/day
*Progression during or within | y
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for advanced dnease
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Cross-trial comparisons not intended,

Al, aromatase inhibitor; ALP, alpelish; ANA, anastrozole; EVE, everolimus; EXE, exemestane,;

FUL, fulvestrant; IM, intramuscular; PMW, postmenopausal women; PO, by mouth; PS, performance status,
3. Baselga ), et al. N Engl ) Med. 2012;366:520-529; b. André F, et al. N Engl ) Med, 2019;380:1929-1940.
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The Role of Chemotherapy in MBC

Monotherapy vs Combination Chemotherapy

* Despite the availability of targeted therapies,
chemotherapy is still a crucial part of treatment in the
metastatic setting

* This includes triple-negative disease and both HER2-
positive and HER2-negative disease

* Most patients with HER2-negative disease will relapse
after endocrine therapy and then require chemotherapy

Duration of Chemotherapy

|

* Both chemotherapy and sequential single-agent CT are

reasonable options

» Sequential monotherapy is the preferred choice for

MBC

» Combination CT is recommended for patients with:

- Rapid clinical progression

- Life-threatening visceral metastases
- Need for rapid symptom and/or disease control

* Duration of each regimen and number of regimens
should be tailored to each individual patient

* Usually each regimen should be given until:
- Progression of disease
or

~ Unacceptable toxicity (“unacceptable” should be defined
together with the patient)

Cardoso F et al. Ann Oncol 2016; 28

Preferred Systemic Therapy Regimens for Recurrent or Stage IV

HER2-Negative Disease

* Anthracyclines
~ Doxorubicin
~ Liposomal doxorubicin
* Taxanes
~ Paclitaxel £ bevacizumab*
~ Nab-paclitaxel
* Anti-metabolites
~ Capecitabine
~ Gemcitabine
* Microtubule inhibitors
— Vinorelbine
~ Eribulin

*Where approved

Adapted from NCCN Guidelines. Breast Cancer. V2.2020.

* For germline BRCA1/2 mutations:
— Olaparib
~ Talazoparib
* Platinum (for patients with triple-
negative tumors and gBRCA1/2
mutation)
— Carboplatin
~ Cisplatin
* For PD-L1 positive tNBC:
~ Atezolizumab + nab-paclitaxel




Patients with HER2+ MBC

26 cycles [I, A;
MCBS 4; ESCAT
I-A]** followed
by trastuzumab—
pertuzumab-ET
until progression
(1, A]

26 cycles
[I, A; MCBS 4;

ESCAT I-A]*®
followed by
pertuzumab—
trastuzumab
until progression
[1. A]

Resection

[”' B] FOr 1-4

SRT

For 5-10 BMs [lI, B]

BMs [I, A]

SRT

(11, B]

—_——

A

r

WBRT
(I, B]

(11, A; MCBS 3;
ESCAT I-AJ:2

(preferred)
or
Trastuzumab
deruxtecan
[II, A; ESCAT |-A]°<

U 4
vV NV
1st-line treatment 2nd-line treatment after trastuzumab + pertuzumab
| | |
& + 4
V' A4 NV
HR+ HR- Active BMs No, unknown
| | or stable BMs
Y 4 U < U 1
V' V vV V V vV
ChT No ChT ChT No ChT Local intervention Local intervention
contraindicated contraindications contraindicated contraindications indicated® not indicated
’ | I - I
+ £
4 N N N\
Trastuzumab Docetaxel [or Trastuzumab— Docetaxel [or 1-10 BMs, >10 BMs, Tucatinib— Trastuzumab
(+ pertuzumab) paclitaxel (11, A)] pertuzumab until paclitaxel (I1, A)] favourable unfavourable capecitabine— deruxtecan
+ET + trastuzumab— progression + trastuzumab— prognostic factors | | prognostic factors trastuzumab [I, A; ESCAT I-A]><
(11, B] pertuzumab [II, B] pertuzumab

(preferred)
or
T-DM1
[1, A; MCBS 4;
ESCAT |-A]*®

Figure 3. First- and second-line treatment of HER2-positive MBC.

BM, brain metastases; ESCAT, ESMO Scale for Clinical Actionabiity of Molecular Targets; MCBS, Magnaude of Clinical Benefit Scale; SRT, stereotactic radiation; T-DMI, trastuzumab emtansing;
WERT, whole-bram radiation therapy.

Reprinted from Annaks of Oncology, Vol, 32, Issue 12, Gennan A, &t al,, ESMO Clinical Practice Guideline for the diagnosss, staging and treatment of pabents with metastatic breast cancer,
Pages 1475-1495,, Copynght 2021, with permission from European Society for Medical Oncology. Publshed by Elsevier Ltd,

Ann Oncol, 30; 2021




Patients with mTNBC

v
Search theragnostic markers

! ! !

~w ~
PD-L1-,
PO-L1+ gBRCAm-wild-type

80% of tumors in Women with BRCA1- |

mut are «triple-negative» phenotype, J; J;
basal-like phenotype, or both - ) o .

mminent organ failure No imminent organ failure
* 10% of early-onsey TNBC have BRCA1-
mutation I 1|

N N

R Preferred: anthracycline—taxane- Preferred: taxane or

. . -Alabef . .
[UZAIMCES SGFSCAT Al ChT-based therapy PARP inhibitor-based based combination anthracycline monotherapy,
(platinume preferred therapy (preferred Alternative: taxane—bevacizumab with opposite agent used

Pembrolizumab—ChT - . o ; ,
_ . - over taxane) [I, A over ChT) [I, A; MCBS or capecitabine-bevacizumab at progression
[1. A; MCBS 3; ESCAT I-AJ*<! )L A] 4: ESCAT I-AJ"

ANTIBODY DRUG
CONJUGATE

Sacituzumab govitecan (preferred) [I, A; MCBS 4]°¢ or ChT

ChT: eribulin, capecitabine or vinorelbine

-

Figure 5. Treatment of mTNBC.

Ann Oncol, 30; 2021



BREAST CANCER gBRCA positive

Strong family history of breast, ovarian,
. pancreatic, and/or high-grade/metastatic
prostate cancer

ESMO clinical B Diagnosis of BC before age 50 y
practice guidelines
for early BC . + Diagnosis of TNBC before age 60 y
recommend testing
if there is

Personal history of ovarian cancer

© Second BC or male sex

ESMO, Cardoso F. et al. Ann Oncol 2019; 30

*BRCA1 and BRCA2 encode proteins for
homologous recombination DNA repair

*BRCA1 and BRCA2 germline alterations show
deficiency in homologous recombination
repair

*PARP inhibitors are inhibitors of
polyadenosine diphosphateribose polymerase,
selective killer for tumor cells with deficiency

in homologous recombination repair.
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The PD-L1 pathway downregulates the anticancer

immune response at two different levels
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PD-L1 expression has been observed in >50% of advanced TNBC tumours™

Atezolizumab: an anti-PDL1 antibody
specifically engineered to avoid triggering

ADCC

G 1T angneerad (ale2aZumad)

Anti-PDL1 and anti-PD1 antibodies con
potentially trigger ADCC agoinst immune cells
expressing the PD-L1 or PD-1 immune

checkpoint molecules
Atezolizumab has been engineered (specificolly
modified) to avoid
triggering ADCC
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Sacituzumab govitecan antibody in mTNBC: “ASCENT” trial

N ENGL ) MED 384;16 NEJM.ORG APRIL 22, 2021 —
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