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HER2 Story: 30 years in the making
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HER?Z2 Story: Poor Prognostic Marker

Human Breast Cancer: Correlation of
Relapse and Survival with Amplification
of the HER-2/nex Oncogene
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Cancer de mama HER2-positivo

Aproximadamente 20-25% dos canceres de mama

No Brasil cerca de 12mil novos casos ao ano de cancer de mama HER2+

Cerca de 2mil mulheres ao ano com diagndstico de cancer de mama HER2+ metastatico

ASCO/CAP Guidelines:
* |HQ 3+

* FISH HER2/CEP17 >2.0

» Atencdo: Novo guideline ASCO/CAP publicado hoje!!!



HER2-“Positive” Breast Cancer

* 20-25% of invasive breast cancers

* Overexpression can activate signaling
* Promotes cell pFﬂHfH'Elﬂﬂh and survival

-Hudis NEJM 2007
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100 - 1.0
— Trastuzumab + CT (n=235)

— CT (n=234
80 - 0.8 - (n=234)

0.6

50%

25.1 mo (median)

0.4 1 20.3 mo
(median)

Proportion alive

0.2 1 RR=0.80
P=0.046

P<0.001 5 15 25 35 45

Slamon et al. N Engl J Med. 2001;344:783.
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Pertuzumab plus Trastuzumab plus Docetaxel
for Metastatic Breast Cancer
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Study design

Placebo + trastuzumab

n = 406

> _
HER2-positive MBC 1-1 =6 cycles recommended

centrally confirmed
(N = 808)

Pertuzumab + trastuzumab

-
n =402 Docetaxel

=6 cycles recommended

Randomization was stratified by geographic region and prior treatment status (peo/adjuvant chemotherapy received or not)

HERZ = human epidermal growth foctor receptor 2; MBC = metastatic breast cancer; N/n = number of patients; PD = progressive disease



Cleopatra: Final OS Analysis

Median follow-up 50 months (range O—70 months)

== Pertuz + T + D: median 56.5 months

100
90 Placebo + T + D: median 40.8 months
80 =
o A15.7
o 60- months
w /0’#”,,
O 40 - //,"” L2 P
30 7 HR 0.68
20 1 959 Cl =0.56, 0.84
10 - p = 0.0002
0 ) ) ) ) ) ) 1
0 10 20 30 40 50 60 70
Time (months)
n at risk
— Ptz+T+D 402 371 318 268 226 104 28 1
Pla+T+D 406 350 289 230 179 91 23

ITT population. Stratified by geographic region and neo/adjuvant chemotherapy.

Cl, confidence interval; Pla, placebo; Ptz, pertuzumab. Swain S. et al. ESMO 2014
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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.,
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Ellie Guardino, M.D., Ph.D., Liang Fang, Ph.D., Michael W. Lu, Pharm.D., Steven Qlsen, M.D_, Ph.D.,

and Kim Blackwell, M.D., for the EMILIA Study Group
T-DM1: Mechanism of Action

Progression-free Survival (3]

100+ Median No. MNo. of
of Manths  Ewents
Bl Lapatinib—Capecitabine 6.4 304
T-Dinil 916 265
Stratified hazard ratio, DLES
Bl - [95% €I, 0.55-0.77)
P<0.001
40 -
20-
o Lapatinib—capecitabine
i} ll i E- i l:l:l lll ll-l llﬁ- llﬂ. 2:[1 1.2 Il-l EIE- Elﬂ. S.EI
Months

Adapted from LoRusso PM, et al. Chin Cancer Aes 2011.



ASCO, NCCN, and ABC2 Treatment Guidelin;s
in HER2+ Advanced Breast Cancer

HR—, HER2+ metastatic
breast cancer

Pertuzumab +

First line trastuzumab +
taxane (preferred)

Trastuzumab *
chemotherapy

T-DM1 Trastuzumab + |\ tnib+ | Lapatinbs | OtherHERZ
targeted

pertuzumab * o u
. capecitabine | trastuzumab =
cytotoxic agent® P combinations

Second line

(preferred)

Continued

Third line anti-HER2
blockade®

@ f pertuzumab not previously recened.
Y Mo benefit after 3 rounds of sequential cytotmdc therapy or Eastern Cooperative Oncology Group (ECOG) performance status 2 3, consider no further cytotoedc therapy and palliative care.
1. Giordano SH, et al. J Giin Oncod. 2014;32(18:2078-2100; 2. NCCN Guidelines: Breast Cancer. Version 3.2015; 3. Cardoso F, et al. Amn Oncol. 2014:25(10): 1871-1888.




Avancos no tratamento do cancer de mama HER2+ avancado

CLEOPATRA p=0.0008
Tras+Doc J

Swain et al. 2013

EGF30008 p=0.113"°

Johnston er a/. 2009 Let

TANDEM p=0.325

Kaufman er al. 2009 | Ana |

EGF104535 p=0.0124

Guan et al. 2013 Pac |

Stamon e ar. 2001 - TETT0 Y o=0.046

CcT

EMILIA p=0.0006
Verma et al. 2012 Lap+Cap

GBG26/BIG3-05 p=0.73
von Minckwitz et al. 2009 Cap e First-Line

EGF100151 P=0.206 M Second-Line Plus
Cameron et al. 2010 cap

E Third-Line Plus

EGF104900 p=0.026
Blackwell er al. 2012 Lap

| | | | | |
0 10 20 30 40 50

Median OS (months)

Abbreviations: Ana, anastrozole; Cape, capecitabine; CT, chemotherapy; Doc, docetaxel; Lap, lapatinib; Let, letrozole; OS, overall survival; Pac, paclitaxel;

pertuzumab; T-DM1, trastuzumab emtansine; Tras, trastuzumab.




Por que precisamos de dados de vida real

Paciente idosa com cancer de mama em um Paciente idosa com cancer de mama no
ensaio clinico randomizado nosso consultorio




Real World Data on OS in MBC

Year of Diagnosis

2008 2009 2010 2011 2012

HR+ HER2- 43.7 42.0 40.9 42.0 44.5 40.3
(N=9.908)  (40.2-46.6) (38.9-44.6) (38.0-43.4) (39.2-45.0) (41.8-47.3) (37.8-ND)

HER2+ 38.6 42.3 40.1 42.3 51.1 Not
(N=2.861) (33.6-44.6) (38.3-50.8) (35.2-45.6) (36.5-49.8) (46.5-NR)  Reached

HR- HER2- 15.1 15.1 14.7 14.0 13.9 14.1
(N=2.317) (12.7-16.4) (13.0-17.4) (13.2-17.0) (11.4-15.9) (11.4-15.9) (12.5-15.5)

Product-Limit Survival Estimates
With Number of Subjects al Risk and 35% Confidence Limits

OS per year of diagnosis 1 + Censored
:‘E:h 0.8+ | Logrank p <.0001
in HER2 positive patients B e
&
® 0.4
Period-Subgroups based on the metastalic diagnosis :31 0.2 Ty
1:MBC diagnostic in 2009 00
2:MBC diagnaostic in 2010 )
3. MBC diagnostic in 2011 o e #E 131 ih ¢
: "y 2 384 253 146 19 o
4: MBC diagnostic in 2012 3 255 S bl 2
5:MBC diagnostic inferior or equal to 2008 4 a42 287 3g 0
6: MBC diagnostic superior orequalto 2013 5 386 237 139 86 G
G 218 231 ]
I T T T I
0 2 4 ] 8

0S5 {en annés) Delaloge S, et al. ASCO 2017.
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Neoadjuvant Treatment of Breast Cancer: Lessons from HER2 positive disease

NOAH trial
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Neoadjuvant Treatment of Breast Cancer: Lessons from HER2 positive disease

FDA CTNeoBC Meta-analysis

pCR is associated with improved EFS for Her2 positive

Event-Free Survival Probability
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Cortazar P, Zhang L, et al. Meta-analysis Results from the Collaborative Trials in Neoadjuvant Breast Cancer (CTNeoBC).
Cancer Res December 15, 2012; 72 (24 Supplement): S1-11.



Avancos na neoadjuvancia em cancer de mama HER2-positivo

pCR

rate (%)

'
75 4

Dual HER2 blockade +
short chemotherapy Dual HER2 blockade +
longer chemotherapy (7)

50 — Trastuzumab +

short chemotherapy Trastuzumab +
longer chemotherapy

Anthracycline-
25— based chemo-
therapy

Taxane-based
chemotherapy

:
Time

Figure 1: Incremental Improvement in Pathologic Complete Remission (pCR) Rates by
Optimizing Systemic Neoadjuvant Treatment of HER2-Positive Breast Cancer.



NEOADJUVANT TRIALS ASSESSING PERTUZUMAB

NeoSphere: N=417
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Adapted from Alvarez et. al Breast Cancer 2013



Tratamento adjuvante em cancer de mama HER2-positivo
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Adjuvant Trastuzumab in HER2-Positive Breast Cancer

Dennis Slamon, M_D., Ph.D_, Wolfgang Eierrmann, M. D_, Micholas Robert, M. D, Tadeusz Pienkowski, M _C¥_,
FMiguel Martin, M., Michael Press, M.D., Ph.D., John Mackey, M.D., John Glaspy, M_.D., Arlene Chan, M_Dx.,
Marek Pawlicki, M_Dr., Tarmas Pinter, M.D_, VWicente Valerc, M. D., Mei-Ching Liu, M_D., Guido Sauter, M_.D_,
Gunter wvon Minckwitz, M. D., Frances Wisco, |.D., Walerie Bee, M. .Sc., Marc Buyse, Sc. .,
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Aldlessandro Riva, M_D., and John Crown, M.D., for the Breast Cancer International Research Group™
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Escalonamento no tratamento adjuvante em cancer de mama HER2-positivo
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Adjuvant Pertuzumab and Trastuzumab
in Early HER2-Positive Breast Cancer

AL D., Baricon Procter, Ph_.[., Evandro de Azambuja, M.,

Crirmitrics Zardawvas, M., Mark Bermyunes, MO, Giuseppe Wiale, B O, Thomas Swuter, MDD,
Aurmal Arahmani, Ph.D, Mathalie Rouchet, BM.Sc., Ermima Clark, M . Sc., Adarm Knott, Ph.D.,
Istwan Lamng, M. D, Christelle Lewy, M. D, Denise A Yardley, M. | Jose Bines, M. D,

Richard D. Gelber, Ph.»., Martine Piccart, M.D_, and Jose Baselga, M. D_,

for the APHIMNMITY Steering Committee and Investigators

A Intention-to-Treat Population
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De-escalonamento no tratamento adjuvante em cancer de mama HER2-positivo
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Desafios no cancer de mama HER2-positivo

Heterogeneidade intra-tumoral
Heterogeneidade inter-tumoral
De-escalonamento
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Disparidade

Toxicidade financeira



Example of HER2 heterogeneity analyzed by different

methods

Figure 1: Heterogeneous tumor analyzed by different methods

IHC staining showing clusters
of HER2+ cells (brown
staining)

o
"i;\"- .

Double FISH/IHC showing Dual-color in situ

HER2 protein expression hybridization (HER2 black,

(green) and HER2 gene chromosome 17 red)

amplification (red)

1. Viale et al. Modern Pathology 2013
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Breast cancer intrinsic subtypes vary in subsets
defined by ER and HER2

Claudin=low Basal-like
s s
H ER+HER?#
o ER+HER:Z-
B ERJHERZ+
®m ER-HERZ-
HERZ- e | cheiid Luimidmal B Laidmdmal A,

! I I

Prat, A & Perou, CM. Mol Oncol 2011



HER2-enriched subtype as a predictor of pathological
complete response following trastuzumab and lapatinib
without chemotherapy in early-stage HER2-positive breast
cancer (PAMELA): an open-label, single-group, multicentre,

phase 2 trial

Antonio Llombart-Cussac, Javier Cortés, Laia Paré, Patricia Galvdn, Begofia Bermejo, Noelia Martinez, Maria Vidal, Sonia Pernas, Rafael Lopez,
Montserrat Murioz, Paolo Nuciforo, Serafin Morales, Mafalda Oliveira, Lorena de la Pefia, Alexandra Peldez, Aleix Prat

38 (49%)

101 (67%)

9 (12%)

22(29%) WELEAR)) 63(85%)
22 (15%)
B Luminal & M Eazal-like
] Luminal B B Mormal-like

[ HER2-enriched

Figure 2: Distribution of intrinsic molecular subtypes at baseline
(A) All patients (n=151). (B) Patients with hormone receptor-positive disease (n=77). (C) Patients with hormone
receptor-negative disease (n=74).

MNumber of Number of Pathological
patients with  patients achieving complete
molecular pathological response
subtype at complete (95% Cl)
baseline response
Total 151 46 30% (23-39)
Luminal A 22 0 0%
Luminal B 16 p. 13% (4-36)
HER2-enriched 101 41 41% (31-51)
Basal-like 9 1 11% (2-44)
Mormal-like 3 2 67% (21-94)

Table 2: Pathological complete response at the time of surgery, by
intrinsic molecular subtype assessed at baseline
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Tumores “triplo-positivos” necessitam de quimioterapia?

Sparing chemotherapy with dual HER2 blockade in combination
with endocrine therapy for advanced HER2 positive breast cancer

Gustavo Werutsky'*, Tomas Reinert"**, André Poisl Fay'”



Podemos diminuir a duracao da adjuvancia sem comprometer desfechos?

Persephone Trial: Cutting Trastuzumab
Duration by Half Safer, Efficacious in HER2-
Positive Breast Cancer

Surabhi Dangi-Garimella, PhD

During a press cast hosted by the American Society of Clinical Oncology ahead of the annual meeting,
women with HER2-positive early-stage breast cancer who were treated with trastuzumab (Herceptin) for
& months had a similar rate of disease-free survival as women who received the drug for 12 months,

which is the current standard of care.
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Mecanismos de resisténcia ao trastuzumabe
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Mecanismos de resisténcia ao trastuzumabe

Neratinib after trastuzumab-based adjuvant therapy in
HER2-positive breast cancer (ExteNET): 5-year analysis of a
randomised, double-blind, placebo-controlled, phase 3 trial

Miguel Martin, Frankie A Holmes, Bent Ejlertsen, Suzette Delaloge, Beverly Moy, Hirgji lwata, Gunter von Minckwitz, Stephen K L Chia,
Janine Mansi, Carlos H Barrios, Michael Gnant, Zorica Tomasevic, Neelima Denduluri, Robert 5Epumvfc‘, Erhan Gokmen, Anna Bashford,
Manuvel Ruiz Borrego, Sung-Bae Kim, Erik Hugger Jakobsen, Audrone Ciceniene, Kenichi Inoue, Friedrich Overkamp, Joan B Heijns,

Anne C Armstrong, John 5 Link, Anil Abraham Joy, Richard Bryce, Alvin Wong, Susan Moran, Bin Yao, Feng Xu, Alan Auerbach, Marc Buyse,
Arlene Chan, for the ExteNET Study Group™

Is extended therapy with neratinib
ready to be a new standard of care?

YES! WWAIT!
= Fositive DF S data - e ® = No QS data
=

=  Similar results ta the
achusant trastuzumab
trials at 2 yaars 'u

= Fertuzumab s an option
in the necadjuvant satting
for hgh risk patiants, so
wiolld the naratinib basnafit
still persist In this group’s

« For lowear risk patients,
doss the toxicity justify the
small potential for banafit?
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Disparidades entre SUS e sistema de saude suplementar

Estimation of Premature Deaths From “":1
Lack of Access to Anti-HER2 Therapy for o

iCarlos Sampaio

Advanced Breast Cancer in the Brazilian gepes-
Public Health System s e

e 2008 mulheres com cancer de mama HER2 positivo diagnosticadas em 2016
e Apenas 808 estarao vivas em 2018 caso tratadas apenas com quimioterapia
e 1408 estariam vivas caso tratadas com quimioterapia + trastuzumabe

e 1576 estariam vivas caso tratadas com quimioterapia + trastuzumabe + pertuzumabe
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Lei de Moore — Diminuicao progressiva do custo de novas tecnologias

Moora's Law
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Aumento progressivo do custo de medicamentos oncologicos

Inexorable Rise of Monthly Costs
FP. Bach, MSKCC. org

Monthiy and Median Costs of Cancer Drugs at the Time of FOA Approval

1965 - 2018
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Biossimilares

JAMA | Original Investigation

Effect of a Proposed Trastuzumab Biosimilar Compared
With Trastuzumab on Overall Response Rate in Patients
With ERBB2 (HER2)-Positive Metastatic Breast Cancer

A Randomized Clinical Trial

ANVISA aprova MYL-14010:
biossimilar de trastuzumabe

para cancer de mama HER2+

A aprovacao pode seruma alternativa parao
aumento do acesso a drogas de alto custo.




Take-home messages

e Tumores HER2-positivos formam um subgrupo distinto de cancer de mama

* Terapias anti-HER2 = revolucdo e modelo de desenvolvimento de novas estratégias terapéuticas

e Avanc¢os em todos cenarios

* Neoadjuvante —> altas taxas de pCR
e Adjuvante —> altas taxas de cura
* Metastatico - tumores HER2-positivo ja podem ser considerados como tendo melhor

prognostico do que outros subtipos



Take-home messages

Heterogeneidade intra- e inter- tumoral

Necessidade de personalizacao do tratamento
e Escalonamento

e De-escalonamento

Desigualdades sécio-econbémicas

Toxicidade financeira = precisamos buscar alternativas
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