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HER2 en cancer de mama: un paradigma en evolucion

La via de HER2, su interaccion con los receptores de estréogeno y el
papel de HER3.
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Papel del HER2 en el cancer de mama
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Papel del HER2 en el cancer de mama

Cumulative survival

0.9

0.8

0.7

0.6

0.5

0.4

— HER2/neu negative
No trastuzumab
—— Trastuzumab

1.0-
‘© 0.8-
=
=)
S = 0.6-
D ©
— o 0.4-
© 2
o i
o 0.2
o
0

No. of patients at risk

HER2/neu negative 1,782
No trastuzumab 118
Trastuzumab 191

12 24 36 a8 60
Time From Diagnosis (months)
1,060 633 348 211 120
65 31 16 8 6
155 94 51 25 10

- —
|HER2 negative (n=240)|
HERZ2 sitive (n=22
P<0.001 i : i
T T T T I I
0 2 4 6 8 10

Follow -up (years)

Tovey SM et al, British Journal of Cancer, 2009

Fig 1. Overall survival by trastuzumab treatment group.
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Guias de valoracion de HER2
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American Society of Clinical Oncology/College of American
Pathologists Guideline Recommendations for Human

Epidermal Growth Factor Receptor 2 Testing in Breast Cancer

Amspmis C. Wislff M. Eltmabeth H. Hammond, Lared M. Schwarrz, Karem L. Hagerry, D. Cratg Allred,
Richard [ Core, Miuchell Dowserr, Parrick L. Fimgibbons, Wedad M. Harma, Ay Lamger, Lisa M. McShune,

Soomemung Patk, Mark 0. Edich A Michael F. Press, Anthomy Rbades, Carharte Smrgeon,
Shetla E Taube, Raymond Ti Cal F. Vance, Marc van de Viper, Thomas M. Wheelr,
andl Damiel F. Hayes

A B E T EATCT

Purpase
To develop a guidelne to improve the accumacy of human epidesmal growth factor receptar 2
[HERZ) tes8ng in invasre beeast cancer and s utilty as 3 predictive markes.

Methods

The Amencan Society of Cinical Dnoology and the College of Amencan Pathalogists convened an
expest panel, which conducted a systematic review of the literature and developad recommen-
dabons for opbrmal HERZ testing performance. The guideline was reviewed by selecied sxperis
and spproved by the board af dirsoiors for both anganizations.

Results

Appronimately 20% of cwrent HERZ t=sting may be inaccurate. When carsfully validated testng
i= performed, avalable data do nat clesrly demonstrate the supsnorty of sither immunohisto-
chamistry THC) or in situ hybridization (ISH) 2= a predictor of benedit from ant-HERS thesapy.

Recommendations

The panel recommends that HER2 status should be determined for all invasive breast cancer. A
testing algorithm that reles on accurste, rependucble assay performance, including rewly
available types of bnghtfeld ISH, is proposed. Elements to relisbly reduce assay vanason For
exampls, spacimen handling, sssay exchusion, and reporting criteris) are specified. An aiganthm
defining positve, equivocal, and negative values for bosh HERZ profein expresson and gens
amplfication is recommended: a pastive HERZ result is IHC stsining of 3+ (unifoern, imenss
membrane staining of > 20% af invasive tumor cells)l, 2 flucrescent in siu hybeidizaton [FISH)
rezubt of more than six HEAZ gene copies per nucleus or a FISH ratic (HERZ gene signals to
chromasome 17 signals] of mane than 2.2; a negative result is an IHC staining of 0 or 1+, a FISH
rezuht of le=s than 4.0 HEAZ gene copies per nucksus, or FISH ratio of less than 1.8, Equvocal
resulis reguine additonal action for final determination. |t is recommended that to perdorm HER2
testing, bortones show 35% concandance weth anather validated test for positive and negative
assay values. The panel stongly recommends. validstion af labormtory assay or modfications, uss
of standardized operating procedures. and compliance with new t=sting crieria to be manitored
with the use of stringent ksboratory acorsditation standards, praficiency testing, and compe-
tency assessment. The panel recommends that HERZ tesbng be done in a CAP-accredited
Ishoratony or in a ksboratory that mests the accreditation and proficiency testing requirements
set aut by this document.

o Chin Onool 260118145, This guidelie was developed through a colaboration between
Amencan Society of Clinical Onoolbgy and College of American Pathologits and fas been
publizhed jointly by inwiation and consent in both fie Journal of Clinical Oncology and the
Archives of Pathology & Labaratary Madicine. Copyright £ 2007 Amencan Socety of Clinical
Onoology and Colfege of Amenican Paficiomsts. Al nghts resened No part of fis document
may be reproduced or ransmited in any form or by any means, efectronic or mechanical,
inciuding photooopy, moording or any informaton storage and retrieval system, withouw
writen permussion by Amercan Socety of Clnical Oncology or College of Amencan
Fathologsts.

Wolff AC et al. J Clin Oncol. 2007
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Recommendations for Human Epidermal Growth Factor
Receptor 2 Testing in Breast Cancer: American Society of
Clinical Oncology/College of American Pathologists Clinical
Practice Guideline Update

Ansonto C. Wolf,* M. Hiaberk H. Hammomd,* David & Hicks,* Mirch Dowseer,* Lisa M. McShane,*
Kimiberdy H. Alison, Domaild C. Alired, Jofin MLS. Bariar, Michae! Bifous, Parrick Frogibbons, Wedad Hanma,
Roberr B, Jemkins, Pameia B. Mangu, Soomenung Patk, Edirh A Perez, Michae! F. Pres, Parricia A Spears,
Call F. Vance, Glussppe Viale, and Damiel F. Hiayes*

A B 858 T R A € T

Parpose

To update the Amencan Socety of Ciniel Oncology (ASCOWCollege of Amencan Pathdiogists ICAR
guideine rscommendations: for hurman epidemal growth facior recepior 2 (HER testing in beesast canoes
fa improve the aocuracy of HERZ sssting and s usiity as a predictve marker in invesive breast cancer.

Mzdads
ASCOMCAP convened an Updste Commuttes that included coauthars of the 2007 guidsine io
conduct a systematic itersturs review and updase recommendations for optimal HER2 t=sting.

Besults

The Update Committee idemtified critera 2nd arsas requinng clarification 1o improwve the acourzcy
of HERZ testing by immunochistachemistry (IHC) or in situ hybridization {ISH). The guideline was
reviewed ard approved by both anganizabons.

Becommendations

The: Lipdet= Commitiee rscommends shat HERZ swsas (HEA? regetve or postivel be detemmined in ol
patients with imasse sary stage or reourenos] breast cancer on the basis of ane or moee HERT test
resuks inagative, squavocal, or postive). Testing orfera define: HEAZ-positive stz when fon obesnang
within an area of tumor that amounts to > 10% of coniiguous and tumar o=l theme &
evacenoe of prolen ovensgression {HO) o gene amplification [HERZ copy number or HER2CEPTT mio
by |5H based on counting at keast 20 celis within the arsal. f nesuks are equivocal evised critenal, eflex
festing should be parormed using an altemastive assay IHC or ISH]. Aspest testng shouid be considesed
i smets seam decordant with o hisiopathologe frdngs. Lsborstores shoud dermonstrte high
concordanos with 2 valdated HERZ test on a sufficendy bige and epresentaine set of specimens. Testing
rmust be: performed in a labarmiony ancredied| by CAP or another soomediting ansty. The Lipdate Commitise
unges providers: andl heakh sysisms o cooperate fo ensurs the highast quality t=sting.

This guideline was dewelopad through a collaboration betwesn the American Society of Clinical
Oreoiogy and the Collsge of Amencan Pathalogists and has besn published jointhy by invitation
and consent in both Joumal of Cincal Onoology and the Amxfuves of Fathology & Labomtory
Mediche. Copyright © 2013 American Scciety of Clinical Oncalogy and College of Amencan
Pathalogists. All rights reservsd. Na part af this document may be reproduced ar srarsmitied in
any farm or by amy mesns, electronic or mechanical, including photocopy. recoeding. ar any
informiation storage and rewisval system, without written parmission by Ammesican Society of
Clinical Oncology or College of Amesican Pathologsts.

Mnminmmlﬂhmﬁ

primary breast cancers. Sincethen, minor darifictions:

In 2007, 2 joiet Expert Panel convened by the Amer- MWBMMHIMMM
ican Socimy of Chinical Oneology {ASCO) and the  have been isued > A deiailed rationale for this 6l
College of American Pathologiss (CAF) met o de- 2003 wpdate, as well as additional backgromnd
wedop guideines for when andhow to et for e hu-  information, is available in Data Supplement 1.
mman epidermmal growsh Eacior receplor 2 (HERZ) gene In 2012, ASCO and CAP convened an Update
{alsy referred #o s ERBA7)'? which i smpfified  Comenitter io conduct a formal and comprehensive
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Human Epidermal Growth Factor Receptor 2 Testing in
Breast Cancer: American Society of Clinical Oncology/
College of American Pathologists Clinical Practice Guideline
Focused Update

Antonio C. Wolff, M. Elizabeth Hale Hammond, Kimberly H. Allison, Britiany E. Harvey, Pamela B. Mangu, John
M.S. Bartlett, Michael Bilous, lan O. Ellis, Patrick Fitzgibbons, Wedad Hanna, Robert B. Jenkins, Michael F. Press,
Patricia A. Spears, Gail H. Vance, Giuseppe Viale, Lisa M. McShane, and Mitchell Dowsert

A B S TR ATCT

Purpose

Tamupdate key recommendations of the American Society of Clinical Oncology/College of
American Pathologists human epidermal growth factor receptor 2 (HER2) testing in breast cancer
guideline

Methods

Based on the signals approach, an Expert Panel reviewed published literature and research survey
results on the observed frequency of less comman in situ hybridization (ISH) pattemns to update the
recommendations

Guidsiine previaes
with comprehensiue review ond enslyses
of the relevant lterature for each
recammentation. Addtioral iformation,
inciuding & Data Supplement with
aictional evidence tables, 8 Metnodsiogy
Supplemant, slida sats, clinical tools and
resaurces, and ks 1o patent nformation
at way. cancer net, is available at ww
asco orghresseancerpuideines.
Reprint Requests: 2318 Mill Ruad, Suite
800, Alexandia, VA 22314; quidelines
asco ey

Authers’ disclasures af petential conflicts
of interest and suthor canuibutions are
feund &t the and of this ariice.
Cormespanding author: American Saciety
of Clnicsl Oncology, 2318 Mi A, Sute
800, Mlexandia, VA 22314, e
guidelines@asee org.
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Two recommendations addressed via correspondence in 2015 are included. First, immunohisto-
chemistry {IHC) 2+ is defined as invasive breast cancer with weak to moderate complete membrane
staining observed in > 10% of tumor cells. Second, if the initial HER2 test result in a core needle
biopsy specimen of a primary breast cancer is negative, a new HER2 test may (not “must”) be
ordered on the excision specimen based on specific clinical criteria. The HER2 testing algorithm for
breast cancer is updated to address the recommended work-up for less common clinical scenarios
{approximately 5% of cases) cbserved when using a dualprobe ISH assay. These scenarios are
described as ISH group 2 (HEAZ/chromosome enumeration probe 17 ICEP17] ratio = 2.0; average
HERZcopy number < 4.0signals per cell), ISH group 3 (HERZICEP17 ratio < 2.0; average HERZcopy
number = 6.0 signals per cell), and ISH group 4 (HERZCEP17 ratioc < 2.0; average HERZ copy
number = 4.0 and < 6.0 signals per celll. The diagnostic approach includes more rigorous in-
terpretation criteria for ISH and requires concomitant IHC review for duakprobe ISH groups 2to 4 to
arrive at the most accurate HER2 status designation (positive or negative) based on combined
interpretation of the ISH and IHC assays. The Expert Panel recommends that laboratories using
single-probe ISH assays include concomitant IHC review as part of the interpretation of all single-
probe ISH assay results.

Find additional information at www.asco.org/lbreast-cancer-guidelines.

J Clin Oncol 36:2105-2122. @ 2018 by American Society of Ciinical Oncology and College of
American Pathologists

testing and the clinical utility of HER2 as a pre-
BT i e e

therapies targeting the HER2 protein.”™ Activating
First released in 2007 and updated in 2013, the  mutations of the tyrosine kinase and extracellular
recommendations by the American Society of  domains of HER2 in the absence of amplifica-
Clinical Oncology (ASCO)/College of American  tion or overexpression offer an alternative and
Pathologists (CAP) human epidermal growth — much lesscommon mechanism for HER2-targeted
factor receptor 2 (HER?) testing Expert Panel are  therapy that is being explored in clinical trials of
aimed at improving the analytic validity of HER2  small molecule kinase inhibitors.” Data from

© 2018 by Ameriean Soelety of Cinical Gneology and College af American Pathoiogists 2105
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Copyright © 2020 American Society of Clinical Oncology. All rights reserved.
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Funcion biologica de HER2

« EGF descubierto en 1959
* Objetivo:

« Describir la interaccion con los
receptores de membrana,
internalizacion y degradacion

« Analizar las proteinas fosforiladas por
los EGF in vitro

- Determinar la secuencia de los eventos
bioquimicos que conducen a la
proliferacion celular

« Definir el papel fisiologico del los EGF

enddgenos

CONCLUDING REMARKS

Among the many alternative hypotheses that may be considered in attempt-
ing to understand the mechanisms by which EGF exerts its effect are:

1.

2.

w

All of the biological effects of EGF are exerted at the plasma membrane
and the internalization process merely serves to remove the stimulus.
Membrane binding is necessary for some of the observed effects (such
as transport) whereas others (such as DNA synthesis) require internali-
zation of the cell-bound hormone.

Phosphorylation of membrane components induced by EGF is related
to altered transport of ions and nutrients or internalization of the cell-
bound growth factor.

A degradation product of EGF is biologically active within the cell.
Internalization of the receptor, with or without degradation, is related
to the mitogenic signal.

Activation and internalization of the membrane phosphorylating sys-
tems (receptor related?) is required for mitogenicity. This could serve to
phosphorylate specific membrane-associated cytoplasm proteins which
in turn could act as metabolic signals.

Carpenter G, Cohen S, Ann Rev Biochem, 1979



Amplificacion de HER2

s degree of HER-2/neu
with 12 pg of Eco RI-
mmor 31 (Fig. 1), which
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the best prognostic factor for disease recurrence and survival, inscence, 1987



Descripcion de |la familia de receptores HER

Gen homologo al
oncogen virico v-
erbB (avian

Amplificado en
una linea celular
de cancer: se

erythoblastosis

HER2 tiene
actividad TK
similar al EGFR

Clonacion de otros dos
genes relacionados y
post-gendmica
caracterizacion
completd la descripcidn

denomind HER2

virus) y al EGFR

Schechter et al. 1985; Schechter et al. 1984 King et al. 1985

R2 (er
R3 (er
R4 (er

O O O O

]
m rm rm

Akiyama et al. 1986

EGFR (HER1, erbB1)

pB2, HER2/neu)
0B3)

0B4).

de los 4 receptores

Kraus et al. 1989; Plowman et al. 1993;
Manning et al. 2002

Adaptado de Moasser MM, Oncogene, 2007



Funcion biologica de HER2

HER/erbB: familia de 4 receptores de membrana
(HER1/4)

Papel en la proliferacion y diferenciacion celular
Distintos EGF actian como ligandos (salvo para
HER2)

Los receptores HER existen como mondmeros o
dimeros (homo-hetero). La unién con el ligando
induce la dimerizacion, especialmente con HER2
(sefiales mas potentes)

En células normales, escasas moléculas de HER2

(sefiales controlables)

lipophilic segment, and an Intraceliular domain with
tyrosine kinase catalytic activity (Figure 1) [9]. A termi-
nal carboxyl autophosphorylation segment is most
likely to be responsible for translation of the activation
signals initiated by extracellular ligand binding into
physiologic action.

Ligands of HER receptors
An understanding of the action of ligands of HER
receptors is crucial to understanding the role of the

receptors themselves. The HER receptors exist as mono-
mers. However, on ligand binding they form receptor

Rubin I, Yarden Y, Ann Oncol, 2001



Senalizaciéon mediada por las proteinas HER

Union con ligando
(al menos 12

disti ntOS) inactivo

J
\
Dimerizacion — cambio
conformacion dominio

EC activacion

)
™~

Fosforilacion
dominio intracelular

Expresado en multiples tejidos no hematopoyéticos — implicado en desarrollo cerebro, piel, pulmén y tracto Gl

HER2 siempre forma activa

LD1

CR1

LD2

CR2

™

TK

Moasser MM, Oncogene, 2007



Sobreexpresion de HER2

Por amplificacion o alteracion de la regulacion
transcripcional (20-50 copias o incremento de 40-100 de la
expresion proteica en cancer de mama)

Evento temprano en el desarrollo del cancer de mama
Presente hasta el 50% de CDIS

Entidad propia con caracteristicas propias (ej. propension a
M1 SNC, sensibilidad a determinados citotoxicos y

resistencia a terapias hormonales)
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Slamon DJ. Science 1989

Lohrisch C, Piccart M, Semin Oncol 2001
Park K, Histopathology 2006

Gabos Z, J Clin Oncol 2006



Tumorogeénesis mediada por HER2

Heterodimero EGFR-HER2 evade degradacion endocitica de EGFR

Incremento
de la
actividad
de EGFR

Presencia de . .
otras Activacion

Como TOPO2A (posible diana terapéutica) alteraciones PI3K/Akt Mediada por HER2-HER3
genémicas (HER2'-
(ademas de la HER3)

amplificacion)

SIS Proteina Mayor actividad independiente
regulaciéon

del ciclo alternativa del ligando y potencia similar al
(AHER2) gen neu mutado

Mediada por ciclina D1y p27

celular

Promocion
del
fenotipo
invasivo

Activacion
de kinasas
Src

Moasser MM, Oncogene, 2007



PAPEL DEL RECEPTOR HER3



Papel del receptor HER3

Receptor “inactivo” (o débilmente) por carecer de actividad TK
Activacion de la via PI3K/Akt (supervivencia, evasidon apoptosis)
Sobreexpresado en 40-70% cancer de mama

Asociacion con metastasis a distancia, tamano y riesgo de recidiva
aunque con resultados contradictorios (heterogeneidad? Forma de

deteccion? Distinto papel segun subtipo molecular?)

Lyu H, Acta Pharmaceutica

Sinica B, 2018



Table 2. Evaluation of human epidermal growth factor receptor 3 (HER3) by immunohistochemistry (IHC) in the selected studies

Tumor type (Reference) overexpression, %

Antibody used for the
evaluation of HER3 by IHC

Cutoff for overexpression

Pancreatic (18)

Nanotools, Teningen,
Germany

Cytoplasmic and membrane-staining intensity

Positive: moderate staining is observed in >10% tumor cells
(score 2+) and strong staining is observed in >10% tumor
cells (score 3)

Breast (19)

Breast (20)

Clone 2F12, Labvision,
Cheshire, UK

lgG1, Neomarkers, UK

Cytoplasmic. Proximity ligation assay.

Positive: Optimal cutoffs for HER2:HER3 dimers were
assessed by performing a minimum P value estimation using
approximate 5% cutoffs (5% of cases per interval) across the
entire dataset using relapse-free survival as an endpoint.

4-point scale, where 0 = no staining, 1 = light staining,
2 = moderate staining, and 3 = strongstaining

Positive: 3 strong staining

Colorectal (Z1)

MAD-MS-775-P NEOmMarkers,

Fremont, CA

Cytoplasmic and membrane

Positive: Membranous staining: >1% of tumor cells stained.
Cytoplasmic staining: 2+: moderate immunostaining in >10%
of tumor cells and 3+: strong immunostaining in >10% of
tumor cells.

Ocaia A, JNCI, 2013



Table 3. Odds ratios of human epidermal growth factor receptor 3 (HER3) overexpression (experimental) vs normal HER3 expression
(control) for death at 3 and 5 years based on cancer by site and staining method*

Studies Number of studies Pooled OR (95% CI); P Subgroup difference P
Colorectal cancer (21, 22, 24) 3 3-year OS: 0.82 (0.44 to 1.51); .62 <.001
5-year OS: 1.07 (0.63 to 1.80); .80 .002
Gastric cancer (23, 25) 2 3-year OS: 3.71 (2.19 t0 6.29); <.001 .03
h-vear 0S:- 299 (181 t04 958): < 001 21
Breast cancer (19, 20) 2 3-year OS: 2.48 (1.50 to 4.11); <.001 .66
5-year OS: 2.89 (1.84 to 4.53); <.001 A7
HER2-overexpressing tumors (19, 20, 23, 25, 27) 5 3-year OS: 3.12 (2.24 to 4.37); <.001 .004
5-year OS: 2.84 (2.09 to 3.88); <.001 .02
ER-positive tumors (19, 20, 27) 3 3-year OS: 2.77 (1.82 to0 4.22); <.001 24
B-year 0S: 2.75 (1.86 to 4.08); <.001 17
Cytoplasmic and membrane staining (18, 19, 21-23, 25-27) 8 3-year OS: 2.15 (1.61 to 2.85); <.001 .59
5-year OS: 2.21 (1.68 to 2.90); <.001 .79
Membrane staining (20, 24, 28) 3 3-year OS: 2.45 (1.62 to 3.71); <.001 .61
5-year OS: 2.18 (1.45 to0 3.27); <.001 .95

Cl = confidence interval;, ER = estrogen receptor; OR = odds ratio; OS = overall survival.

Ocaia A, JNCI, 2013



Metastasis a distancia ‘

Patritumab/U3-1287
Seribantumab/MM-121
Elgemtumab/LIM716
Lumretuzumab/RG7116

AV-203
KTN3379
GSK2849330

N

AKT STAT @ MAPK

Genes in drug resistance/EMT
Noncoding RNAs (miRNA and IncRNA)

‘ Resistencia a tto

Lyu H, Acta Pharmaceutica Sinica B, 2018



HER3 como posible diana terapéutica
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Table 4. Ongoing studies evaluating anti-human epidermal growth factor receptor 3 (HER3) therapeutic strategies*

Study/sponsor Phase/setting Experimental arm(s)
NCT01482377 Phase |, 3-part dose escalating study RO5479599R05479599 + cetuximab
Hoffmann-La Roche Malignant/locally advanced HER3-positive solid tumors RO5479599 + erlotinib

NCT01451632 Phase | MM-121 (SAR256212) + cetuximab + irinotecan
Merrimack Pharmaceuticals Advanced cancers

NCT01447225 Phase | MM-121(SAR256212) + gemcitabine

Merrimack Pharmaceuticals

NCT01209195
Merrimack Pharmaceuticals

NCT00734305

Merrimack Pharmaceuticals

NCT01436565

Sanofi-AventisMerrimack
Pharmaceuticals

NCTO01151046

Merrimack Pharmaceuticals

NCT01421472
Merrimack Pharmaceuticals

NCT00994123
Merrimack Pharmaceuticals
NCT01447706
Merrimack Pharmaceuticals

NCT01097460

Merrimack Pharmaceuticals

NCT01603979

AVEQO Pharmaceuticals

NCT01479023

Washington University
School of Medicine

Advanced-stage solid tumors

Phase |

Advanced gynecological cancers or HER2-negative breast
cancers

Phase |

Advanced solid tumors resisting ordinary treatment

Phase |

Locally advanced or metastatic solid tumors (PI3K mutation
present)

Phase |l

Locally advanced or metastatic estrogen receptor—positive
and/or progesterone receptor—positive HER2-negative
breast cancer

Phase |l

Early HER-2 negative breast cancer

Phase |-l

Advanced non-small-cell lung cancer

Phase |l

Platinum-resistant or refractory recurrent/advanced ovarian
cancers

Phase |

Advanced HER2-amplified, heregulin-positive breast cancer

Phase |

Metastatic or advanced solid tumors

Phase |

Advanced solid tumors

MM-121 (SAR256212) + carboplatin MM-121
(SAR256212) +pemetrexed MM-121
(SAR256212) + cabazitaxel

MM-121+ paclitaxel

MM-121

MM-121(SAR256212) + SAR245408

Arm A: MM-121 (SAR256212) + exemestane
Arm B: placebo+ exemestane

Arm A: MM-121 (SAR256212)
+ paclitaxel—doxorubicin,
cyclophosphamide—surgery

Arm B: paclitaxel—doxorubicin,
cyclophosphamide—surgery

Arm A: MM-121 (SAR256212) + erlotinib Arm
B: erlotinib

Arm A: MM-121 (SAR256212) + paclitaxel

Arm B: paclitaxel

MM-111 + trastuzumab
AV-203

U3-1287

Ocaia A, JNCI, 2013



INTERACCION CON LA VIA DE LOS
RECEPTORES DE ESTROGENO



Interaccion vias r.

estrogeno y HER2
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TABLE 1. Response to estrogen deprivation/SERMs in the neoadjuvant setting

Study 1 Ellis (117) Study 2 Zhu (118) Study 3 Smith (11)
Letrozole Tamoxifen Letrozole Tamoxifen Letrozole Tamoxifen
EGFR/HER2 negative 54% 42% 35% - 41% 43%
EGFR/HER2 positive 88% 21% 75% — 58% 22%

Arpino G. Endocrine Reviews, 2008



Interaccion vias r. estrogeno y HER2

HER3 HER ligands

-
° ..Iigands
o* HERI1

. Proliferation
—> Survival
Invasion

— - —— —

Proliferation
Survival
Invasion

transcription

oA TF
-

Giuliano M, Breast Care, 2013




Tumor volume (mm?3) mean +SEM
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Time after fragment transplantation (day)

60

vehicle

lumretuzumab 3 mg/kg
pertuzumab 3 mg/kg
fulvestrant 50 mg/kg

lumretuzumab 3 mg/kg +
pertuzumab 3 mg/kg

lumretuzumab 3 mg/kg +
fulvestrant 50 mg/kg

pertuzumab 3 mg/kg +
fulvestrant 50 mg/kg

lumretuzumab 3 mg/kg +
pertuzumab 3 mg/kg
fulvestrant 50 mg/kg

Collins D, PLOS ONE, 2017



CONCLUSIONES




Conclusiones

 HER2 juega un papel fundamental en el cancer de mama, como factor
pronostico y predictivo de respuesta a tratamiento dirigido

« Afinidad por formar hetero-dimeros con HER3 (¢éposible diana?)

» Reaccion cruzada con la via de los receptores de estrégeno, posible causa

de resistencias al tratamiento



