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INSIDENCE AND MORTALITY BREAST CANCER 2012

Estimated age standardized incidence and mortality
rates, 2012 (GLOBOCAN)- WORLD
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INTRODUCE:
Incidence and
mortality; 2012

GLOBOCAN DATABASE
2012-WORLD:

Breast cancer remain the
second most common
cause of cancer,
estimated 1,67 million new
cancer case diagnosed in
2012.

Females: Breast, colo-
rectal and cervix cancer.




|. Breast Cancer Statistics

» Breast cancer is the second most commonly
diagnosed cancer among American women, after
skin cancer.

* Breast cancer is also the second leading cause of
cancer death among U.S. women, after lung cancer

Breast cancer
statistic In
American

Breast cancer accounting
25% of all cancer.

In USA (2013): new breast
cancer was estimated at
232.340 and the number
of death at 39.620.

Incidence rate ranging
from 27 per 100.000 in
middle Africa and Eastern
AsiQ.




GLOBOCAN DATABASE 2020; Estimated new case breast
cancer in 2020

Estimated number of new cases in 2020, worldwide, females, all ages

Breast
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INSIDEN DI INDONESIA: RISKESDAS 2019

o |Insiden kanker di Indonesia: o Pada Wanita: kanker payudara
136,2/100.000 penduduk. terbanyak: insiden 42,1/100.000
penduduk.

o Angka kematian: 17 per 100.000
penduduk.

o Peringkat 8 di Asia Tenggara
o Peringkat 23 di Asia
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Etiology/Risk factors of Breast
Cancer

* Family History of Breast Cancer.
* Puberty in very early age.

» Menopause occurred at later age.
* History of infertility.

» Those who had their first child after 40 years have an
increased risk of developing Breast Cancer.

* Estrogen therapy during post-menopausal period (5.2yrs).
» Obese women

* Women who drink more than moderate amounts of
alcohol.

ETIOLOGY OF
BREAST
CANCER

Hereditary (10% of patients
have first degree relatives).

Genetic mutatfions: BRCA
and BRCAZ2.

Radiation: history mantle
radiotherapy during
childhood (R/ Limfoma
Hodgkin)

Hormonal factors: HRT
(hormonal replacement
treatment contain estrogen
and progesterone)




PATHOLOGY:

o Carcinomas in situ: ductal carcinoma in situ (DCIS), Lobuler carcinoma in situ (LCIS)

o Invasive carcinomas:

o Invasive ductal carcinoma (80%)
o Invasive lobular carcinoma (10%)

o Other invasive carcinoma: Medullary, papillary, tubular, cribriform, metaplastic,
squamus, adenoid cystic, mucinous, secretory, and undifferentiated.




“Intrinsic” breast cancer subtypes

» Basal-like ER- PR- HER2- ck5/6+ and /or HER |+
* Luminal A ER+ and/or PR+ HER2-

* Luminal B ER+ and/or PR+ HER2+

» HER2+ / ER - ER- PR- HER2+

» “Unclassified” Negative for all five markers

Subtype of
Breast cancer




SYMPTOM OF BREAST CANCER

SYMPTOMS OF BREAST CANCER SYMPTOMS OF BREAST CANCER

» Earliest symptom is often a lump or thickening in the * The lump may be painful, but pain is an uncommon &
breast or under the arm. unreliable sign.

* In the early stages the lump may move freely beneath * A discharge from the nipple may occur.
the skin when it is pushed with the fingers. » Sometimes the breast becomes red & swollen.

* During advanced stages the lump may adhere to the * Sometimes the breast feels normal, but the lymph
chest wall or to the skin over it & cannot be moved. nodes in the underarm feel like hard small lumps &

» A change in the size, shape or contour of the breast or may be slightly tender.

in the appearance of the skin of the breast or nipple
can be a symptom of breast cancer.

» Sometimes the skin may appear puckered or dimpled.




7th Edition of TNM staging system

X Primarytumor cannot be assessed.
T0 No evidence of primary tumor.

Tis Carcinoma in situ,

Tis (DCIS) DCIS.

Tis (LCIS) LCIS.

Tis (Paget) Paget disease of the nipple NOT associated with invasive carcinoma and/or carcinoma in situ
(DCIS and/or LCIS) in the underlying breast parenchyma. Carcinomas in the breast parenchyma associated with
Paget disease are categorized based on the size and characteristics of the parenchymal disease, although the
presence of Paget disease should still be noted.

T1 Tumor €20 mm in greatest dimension.

Tim  Tumor <1 mm in greastest dimension

Tia Tumaor >1 mm but <5 mm in greatest dimension.
Tib Tumor >5 mm but $10 mm in greatest dimension.

Tic Tumor >10 mm but <20 mm in greatest dimension.

T2 Tumor >20 mm but <50 mm in greatest dimension.

T3 Tumor >50 mm in greatest dimension.

T4 Tumor of any size with direct extension to the chest wall and/or to the skin (ulceration or skin nodules).
T4a Extension to the chest wall, not including only pectoralis muscle adherence/invasion.

Tdb Ulceration and/or ipsilateral satellite nodules and/or edema (including peau d'orange) of the skin, which

do not meet the criteriz for inflammatary carcinoma.
Tac Both Td4a and Tab.
Tad Inflammatory carcinoma,

TNM STAGING
FOR BREAST
CANCER AJCC 7

AJCC: American joint
committee on cancer:
TNM staging




NX
NO
N1
N2

N3

N stage 7th Edition

Reglonal lymph nodes cannot be assessed (e.g,, previously removed),

No regional lymph node metastases.

Metastases to movable ipsilateral level |, Il axillary lymph node(s).

Metastases in ipsilateral level |, |l axillary lymph nodes that are clinically fixed or matted,
OR Metastases in clinically detected Ipsilateral internal mammary nodes in the absence of
clinically evident axillary lymph node metastases.

N2a Metastases in ipsilateral level |, Il axillary lymph nodes fixed to one another
(matted) or to other structures.

N2b Metastases only In clinically detected ipsilateral internal mammary nodes and
in the absence of clinically evident level |, Il axillary lymph node metastases.

Metastases in ipsilateral infraclavicular (level Ill axillary) lymph node(s) with or without level
I, Il axillary lymph node involvement, OR Metastases in clinically detected ipsilateral
internal mammary lymph node(s) with clinically evident level |, Il axillary lymph node
metastases. OR Metastases in ipsilateral supraclavicular lymph node(s) with or without
axillary or internal mammary lymph node invelvement.

N3a Metastases in ipsilateral infraclavicular lymph node(s).
N3b Metastases in ipsilateral internal mammary lymph node(s) and axillary lymph
node(s).

N3c Metastases in ipsilateral supraclavicular lymph node(s),

TNM STAGING
FOR BREAST
CANCER AJCC 7t

N: Nodal




o b
M stage 7™ Edition TNM STAGING

o . o . FOR BREAST
* MO : No clinical or radiographic evidence of distant CANCER AJCC 7ih

metastases.

M: metastasis

* ¢MO(i+) : No clinical or radiographic evidence of distant
metastases, but deposits of molecularly or microscopically
detected tumor cells in circulating blood, bone marrow, or
other non-regional nodal tissue that are €0.2 mm in a
patient without symptoms or signs of metastases.

« M1 : Distant detectable metastases as determined by
classic clinical and radiographic means and/or histologically
proven >0.2 mm.




TNM Stage Groups

Tis, NO, MO,

Ti, NO, MO

TOor Tl, N1lmic, MO

TO, N1, MO or T1, N1, MO or T2, NO, MO

T2, N1, MO or T3, NO, MO

TO-3, N2 MO or T3, N1, MO

T4, NO-2, MO

Any T, N3, MO

AndT, any N, M1

dddadaded

Staging

+ Early breast cancer

+ Stage o - carcinoma in situ or isease not invaded basement
membrane

+ Stage |- small pimary tumour without lymph node
involvement

v Stage I Metastasis to ipstlateral avllary lymph nodes

+ Locally advanced breast cancer

+ Stage 111 lange tumour with extensve nodal involvement
where node s fived to chest wall inflammatory breast cancer
that i rapidly progressive

 Advanced or metastatic breast cancer

+ Stage IV - Metastases to organs istant from the primary
fumor




STAGING OF BREAST CANCER (TNM)

STAGING OF
BREAST CANCER

TNM STAGING
T0 T1 T4

No evidence | Tumor 2cm or | Tumor size 2- | Tumor size >5 | Tumor of any
of primary less in size with

tumour greatest direct
diameter extension to
cest wall or
skin

N NO N1 N2 N3

No palpable Mobile Fixed Fixed
axillary palpable supraclavicul
Lymph nodes axillary ‘::g:;aersy ar nodes
Node nodes
MO M1
M No evidence Distant
of distant metastasis

Metastasis  metastasis

MANCHESTER STAGING

STAGE1 TUMGUR SIZE <1 CH
NO WODAL INYOLYEMENT
KO DISTANT WETASTSSIE

SThEE2 TUMOLR SIZE 250H
IPSILATERAL MOBILE NCOAL METASTASIS
HO DRSTANT METAZTAIIS

STAGEIA TUMOR SZE =5 CM
IPSILATERAL FIXED NCDAL METASTASIE
WO DNSTANT METASTASIS

STABETE TUMOR OF RAY 57 INYATING SKIN OR CHERT
AL
SUPRACLEVICULAR NOCAL NETASTARIS
NC DISTANT METAETAZE

STAGEA TUMOUR OF ANY SIZE
NCDAL METASTASIE
CHETANT METASTASIS




TREATMENT IN BREAST CANCER:

Treatment

* Early breast cancer

* Local-regional therapy

« Systemic adjuvant therapy

* Adjuvant chemotherapy

» Adjuvant endocrine therapy
* Locally advanced breast cancer

¢ Primary/neoadjuvant/chemotherapy
* Metastatic breast cancer

* Endocrine therapy

* Chemotherapy

TREATMENT OPTIONS

Hormone
Therapy

Chemo-
therapy

3 .




BREAST CANCER IN INDONESIA:

o Coming to hospital: with advance stage or metastasis.

o History with alternatif treatment: infection ¢¢?2

o sCreening programee¢e




Goals of therapy THERAPY OF

* For early & locally advanced breast cancer BREAST CANCER
* Cure STAGE 1 42

* Metastatic breast cancer Surgery

* Improve symptoms
» Improve quality of life Chemotherapy
* Prolong survival

Early stage goals of therapy is cure

Hormone Therapy

Blological Therapy




THERAPY OF BREAST CANCER:

STAGE 3

Neo adjuvant chemotherapy

Surgery

Adjuvant chemotherapy

Hormone therapy

Biological therapy

Palliative

chemotherapy

Hormone
therapy

STAGE4

Radiotherapy

Biological
therapy




Systemic therapy for breast cancer

o Systemic therapy:
Hormonal therapy
Chemotherapy (Neo-adjuvant or Adjuvant)
Targeted therapy
Immune therapy

Biological therapy




Systemic therapy for breast cancer

o Neoadjuvant systemic therapy: considered in patients with locally advance
breast cancer, because tumor regression increase the opportunities for breast
conserving treatment (BCT).

o Adjuvant systemic therapy: addresses the possibility of occult micro-metastasis,
which can, with fime grow into overt metastasis disease.




Systemic therapy for breast cancer

o Neoadjuvant and Adjuvant systemic therapy:

o HORMONAL THERAPY OR CHEMOTHERAPY
o Targeting therapy (anti-HER?2)




INDICATION THERAPY:

NEO-ADJUVANT OR ADJUVANT SYSTEMIC THERAPY: HORMONAL22 CHEMOTHERAPY?2¢
TARGETED THERAPY<22 OR THE OTHERS??¢
GUIDELINES: NCCN...

Based on: staging tumour, hormonal status and HER/EGFR (Epidermal growth factors receptor) status.

(e}

(e}

(o}

Hormonal status: ER/PR

HER : HERT1,2,3 or 4

(o}

(o}




NCCN CLINICAL PRACTICE GUIDELINES IN ONCOLOGY

Breast Cancer, Version 3.2020
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Systemic adjuvant treatment: hormone receptor and HER2 positive

National

Comprehensive NCCN Guidelines Version 1.2016 NCCN Guidelines index
B Cancer Breast Cancer Tehie of Contenty

Netwadk® Invasive Breast Cancer T

SYSTEMIC ADJUVANT TREATMENT - HORMONE RECEPTORW

Consider adjuvant endocrine therapy
pNO ———= |% adjuvant chemotherapy’=2% with
* Tumor 50.5 cm K’ trastuzumabX (category 28)

4 Adj
S uvant endocrine aunpy or
e pN1iml——» |Adjuvant chemotherapy***
pT1, pT72, or pT3; with trastuzumab® followed by
and pND or pNimi endocrine therapy

(52 rmm Sxary Adjuvant endocrine therapy
node metastasis) Tumer 0.6-1.0 cm —— o |2 adjuvant chemotherapy¥+#* |, See Follow-Up
Histology:™ with trastuzumab® (BINV-16)

* Ductal
* Lobular Adjuvant endocrine therapy

* Mixad umor + adjuvant chemotherapy with

* Meotaplastic T > em trastuzumab (category 1)Y2-32b6

Node positive (one or more Adjuvant endocrine therapy
metastases >2 mm to one or more + adjuvant chemotherapy with
ipsilateral axillary lymph nodes) trastuzumab (category 1)V=aabb

*Se0 Princpien of HERZ Tessog (BINV-A)

*Mixed lobulat and ductal carsnorma as well as metaplastic cardinoma should be graded basad on the ductal component and treated based on thia grading. The metaplastic
ar mexed componant coes not pltar prognasis,

The prognesss of patients with T1s and T1b turmars that are node negative is uncartain even when HER2 s ampiified of overaxpressed. This s a population of breast cancer
patierty that was not studied in the svailable randomized tals The decision for use of trastuzumab theesgy in this cohort of patients must balunce the knawn xicilies of
trastuzumad, such as cardiag toxicity, and the uncenain, absolute dbenefits that may exist with trastuzumab therapy

YEvdence supports that the magnitude of bonafit from surgical or radiation cvarian abation n premaencpausal woman with normane recepiorpositive breast cancer In simiar 1o
that achieved wah CMF aione. See Adjuvart Engourne Thamgy (BINV-J) and SrecpemiivedAciuvant Therapy Segmona (HINY-K),

Chomotherapy and endocrne therapy used as adjuvant themapy should ba given sequentisly with endocrine therapy following chamotherapy, Avadlatile data sugges: that

NCCN Guidelines
(2016)

Invasive Breast
Cancer:

Systemic adjuvant
Hormonal therapy:

Hormone receptor positive
(HR +)




HORMONAL AGENTS

» Postmenopausal patients:  (Als)
* Anastrozole or Letrozole as first line
* Exemestane as second line

* Tamoxifen and Megace remain options for third line
OR for patients who do not tolerate aromatase
inhibitors.

» Premenopausal patients: (SERMs)

* Tamoxifen as first line

*Megace OR aromatase inhibitor with ovarian
ablation as second line.

Hormonal agents, continued:

» Megace (megestrol acetate)
”Is a progestin

» Before aromatase inhibitors, was considered
second-line therapy, after tamoxifen.

» May still have activity in some patients who have
failed tamoxifen and/or aromatase inhibitors.

* Side effects: increased appetite, weight gain,
increased risk of DVT/pulmonary embolism.




HORMONAL AGENTS

Hormonal agents:
»Tamoxifen: (SERMs)
» Mixed estrogen receptor agonist-antagonist.

» Can be used in premenopausal and postmenopausal
women,

» Response rates are 50-60%.

» Duration of response may be years.
* Toxicities: hot flashes, increased risks of DVT/
pulmonary embolism, endometrial cancer

»May be associated with tumeur reluctance in up to
13% of patients.

Hormonal agents, continued:
AN
» Anastrozole (Arimidex), non-steroidal
* Letrozole (Femara), non-steroidal

* Exemestane (Aromasin), steroidal

Method of action: block conversion of adrenal androgens
to estrogen in adipose tissue and in the breast.

Use 1S restricted to postmenopausal women.

Side effects: hot flashes, myalgias/arthralgias, increased
risk of osteoporosis, altered lipid profiles.




SYSTEMIC CHEMOTHERAPY

o NEO-ADJUVANT CHEMOTHERAPY
c ADJUVANT CHEMOTHERAPY




HUMAN DISEASES AND

CONDITIONS COLLECTION

A, Malcolm Campbell, Editor

Neoadjuvant chemotherapy (NCCN 2016)’ is given before any surgery
to reduce the tumor size and to destroy any cancer cells that may be in
the blood circulation or may have spread to distant parts of the body (also
known as micrometastasis). The drugs are given once every three weeks
for three cycles or sometimes weekly for two to three months. After this,
depending on the tumor shrinkage, surgery is done. Usually as a thumb
rule, total mastectomy is done, but in some Western countries, breast

conservation is also done.

Neoadjuvant
chemotherapy

.
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HUMAN DISEASES AND

CONDITIONS COLLECTION

A. Malcolm Campbell, Editor

Chemotherapy given after Britaary surgery is called adjuvant chemother-
apy. It is usually given two to three weeks after surgery once the surgical
wound heals and the pathology reports pathological reports are available.
Again, the regimen would depend on various factors like age, pathological
stage of tumor, receptor status (ER, PR, or HER), other medical condi-
tions like diabetes mellitus and cardiac disease, and the financial condi-
tion of the patient. An adjuvant chemotherapy is given for six to eight
cycles at three-weekly intervals. Adjuvant chemotherapy regimens may
also include targeted drugs like trastuzumab. Many times, adjuvant che-

motherapy is also followed by radiation therapy.

Adjuvant
chemotherapy

.
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ADJUVANT CHEMOTHERAPY OF

BREAST CANCER

Combination regimens derived from those that
produce highest response in advanced disease

Doxorubicin containing regimens popular as they are
superior to CMF regimens and require only 4 cycles

Taxanes —newer class with activity against metastatic
BC: in combination increase disease free survival in
node positive BC

Chemo initiated within 3 weeks of surgical removal,
optimal duration of treatment — 12-24 weeks

Short term toxicities of chemo countered by serotonin-
antagonists and CSF




NCCN; FIRST LINE CHEMOTHERAPY BREAST CANCER HER2 NEGATIVE

CAF/FAC

* Cyclophosphamide 600 or soomg/m2 IV day 1

» Doxorubicin 60 (or 50)mg/ma2 IV day 1 (over 72 hr)

* Fluorouracil 6oomg/mz IV day 1 (or soomg/ma2 days
1,4)

* Repeat cycle every 21-28 days.

CMF

» Cyclophosphamide 10omg/mz2 PO days 1-14 (or
6oomg/m2 [V, day 1)

» Methotrexate 4gomg/m2 IV days 1,8 (or day 1 only)

* Flurouracil 60oomg/m2 IV days 1,8.

* Repeat cycle every 28 days.




NCCN; FIRST LINE CHEMOTHERAPY BREAST CANCER HER2 NEGATIVE

g
AC regimen CEC /FEC

* Doxorubicin 6omg/m2 IV day 1 *» Cyclophosphamide 75mg/m2 PO, days 1-14

» Cyclophosphamide 400-600mg/m2 1V day 1 (60omg/m2lV, day 1)

* Repeat cycle every 21 days. « Epirubicin 60 (or 100)mg/m2 IV, days 1, 8

» Fluorouracil 600 (or 500) mg/mz2 IV, days 1,8
* Repeat cycle every 21 days
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SYSTEMIC ADJUVANT TREATMENT - HORMONE RECEPTOR-NEGATIVE - HER2-POSITIVE DISEASEY

NO & Consider adjuvant chemotherapy™**
P with trastuzumab” (category 2B)

Consider adjuvant chemotherapy®*®®
with trastuzumab®

* Tumor 0.5 cm or
* Microinvasive

pNimi —»

pT1, pT2, or pT3; and Consider adjuvant chemotherapy®***

pNO or pN1mi {(£2 mm Tumor 0.6-1.0 cm PR
axillary node metastasis) _— — Seq
Alh oy Follow-Up
= uvant chemotherapy®®50.0% (category 1) | (BINV-16)

Histology:* Tumor >1 cm with trastuzumab (category 1)
« Ductal
* Lobular
* Mixed
* Mataplastic

Node positive (one or more | Adjuvant chemothaorapy®® 50 %8

Msm.lﬂmtoomumml with trastuzumab (category 1)

Ipsiiateral ax|llary lymph nodes)

bSen Principiea of HER2 Teating (BINV-A).

"Mixed obutar and ductal carmnoma a3 well &5 metsplastic carcinoma should be graded based on the ductal componant and treated based on this grading, The
metaplastic ar mixgd component does nol alier prognoss

*The prognosis of pationts with T1a and T1b tumors $hat are node negative & uncertain even when HER2 s ampifiod or ovareapressed. This s a populabon of broast
cances patients that was not studied in the svailable randomized es. The decision for use of frastusumab therapy in this cobort of patients must balance the knawn

NCCN Guidelines
(2016)
Invasive Breast Cancer:

Systemic adjuvant
Chemotherapy:

Hormone receptor
negative and HER2
positive disease
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Comprehensive NCCN Guidelines Version 1.2016

MNCCN Guidelines index
Breast Canper Table of Contants

e Invasive Breast Cancer s
PREOPERATIVE/ADJUVANT THERAPY REGIMENS 1234
Regimens for HERZ-negative disease’ Regimens for HER2-positive disease®” !
] Preferred regimens:

Erefered regimens:

* Dose-dense AC (doxorublcin/cyclophosphamide) followed by
paclitaxel avery 2 woeks

* Dose-dense AC {doxorublcin/cyclophosphumide) followed by
weekly paclitaxel

* TC (docetaxel and cyclophosphamide)

Qther regimens:
+* Dose-dense AC (doxorubicin/cyclophosphamide)
* AC (doxorubicin/cyclophosphamide) avery 3 weeks (category 28)
* CMF (cyclophosphamide/methotrexate/flucrouracil)
» AC followed by docetaxel every 3 weeks
* AC followed by weekly paclitaxel
* EC (epirubicinicyclophosphamide)
» FECICEF followed by T
(Ruorourscilioplrublcin/cyclophasphamide followed by docetaxel) or
(Nuorouraciiieplrublicin/cyclophosphamide followsd by weekly paclitaxel)
* FAC followed by T
(Nuorouracildoxorubicin'cyclophosphamide followed by weekly paciitaxel)
* TAC (docstaxel/doxorubicin/cyclophosphamide)

'Retrospecive evidence suggaute that pethracydine-based chamothergy
regimans may be suporior o non-anthracycine-basad rogimens in patients with
HER2.positive tumars,

Rmmmd diinical tnals demonstrate that the addson of a taxane 10
ne-based chamotherapy provices an Improved oulcomse.
’CMF and radiation theragy may be given concurentiv, or the CMF mav be aiven

* AC followed by T + trastuzumab £ pertuzumab?  ——
(doxerublein/cyclophosphamide followed by paciitaxel plus trastuzsmab £
pertuzumab, various schedules)

* TCH (docetaxelicarboplatin/trastuzumab) £ pertuzumab

Other regimens:
* AC followed by docetaxel + trastuzumab ¢ pertuzumab®
* Docetaxel + cyclophosphamide + trastuzumab
* FEC followed by docetaxel + trastuzumab + pertuzumab®
* FEC followed by paclitaxel + trastuzumab + pe
« Paclitaxel + trastuzumab'?
» Pertuzumab + trastuzumab + docetaxel followed by FEC?
« Pertuzumab + trastuzumab + paciitaxel followed by FEC?

O patients with HER2-posilive snd mxdlary nods-positive braast cancer,
trasticrumat should be incorporated into the adjuvant therapy (casegory 1),
Trastuzumab should also be considered for palients with HER2-posflive nocde-
negatve lumors 21 om (category 1)

Memstuzumab should optimally be given concurrently with pacita as part of
the AC fallowed by pacitaxsl regimen, and should be given for one year total
guration

BA pertuzumab-contaning regimen can be adminsiened 1o palients with 272 or
2N1, HER2-postive, sary-stage treast cancar proocperatively. Patients who have
not received a paruzumat-containng ragiman can recelve adjuvant pantuzumed

Trastuzumab aven In combination with an anthracvcling is assocated with

NCCN Guidelines
(2016)

Invasive Breast
Cancer:

HR negative and HER2
POSITIVE:

AC/TC + Trastuzumab or
Pertuzumab
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DOSING SCHEDULES FOR CHEMOTHERAPY REGIMENS FOR HER2-POSITIVE RECURRENT OR METASTATIC BREAST CANCER .
mmmnmmmuﬁmugmm: Weekly paciitaxel/carboplatin + trastuzumab™® anOSIVe BreOST
Pertuzumab + trastuzumab + docetaxel”™ % * Paclitaxel 80 mg/m*® IV days 1,8, & 15 C .
+ Pertuzumab 840 mg IV day 1 followed by 420 mg IV « Carboplatin AUC 2 IV days 1, 8, & 15 ancer.
* Trastuzumab B mg/kg IV day 1 followed by & mglkg IV Cycled every 28 days,
» Docetaxel 75-100 mgim* IV day 1 + Trastuzumab
SCysiad Sy 21 gl REPRGIL. W LI gy Systemic therapy for HER2
or
Pertuzumab + trastuzumab + paclitaxet®! B mglkg IV day 1 followed by 6 mg/kg [V every 21 days™ eye
+Portuzumab 40 g V day 1 folowod by 420 mg V cyced mary 2 ays. positive recurrent or
+ Trastuzumab umab + paciitaxe .
.?:ngn;gwa.yuoumwzm/u IV weokly + Paclitaxal metastatic Breast Cancer
or » 175 mg/m? IV day 1 cycled avery 21 days*
» 8 mg/kg IV day 1 followed by & mg/kg IV cycled every 21 days™ or
« Paclitaxe! B0 mgim' IV day 1 weekly®' » B0-90 mg/m* IV day 1 weakly>®
or * Trastuzumab
o Puchtion) 178 sngiae thy # cychad ayery 21 duys +4 mgikg IV day 1 followed by 2 mg/kg IV waekly Ado-trastuzumab
Qther agents for HER2-positive disease: or . .
Ado-trastuzumab smtansine (T-DM1)® 8 mgikg IV day 1 followed by 6 mg/kg IV every 21 days® emtansine (T-DM1): highly
36 IV day 1 .
e ey It Trastzuma « docetae potent anti microtubule
Pacitaxolicarboplatin + trastuzumab™? » B0-100 mg/m’ IV day 1 cycled every 21 days’ agent
» Carboplatin AUC 6 IV day 1 of
* Paclitaxol 175 mgim? 1V day 1 » 35 mg/m IV days 1, 8, and 15 weekly™®
Cycled avery 21 days. * Trastuzumab
* Trastuzumab » 4 ma/kg IV day 1 followed by 2 mg/kg IV weekly
» 4 mg/kg IV day 1 followed by 2 mg/kg IV weekly of
or » B mglkg IV day 1 followed by 6 mg/kg IV every 21 days™
» B mgikg IV day 1 followed by & mgikg IV every 21 days™
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SYSTEMIC ADJUVANT TREATMENT - HORMONE RECEPTOR-NEGATIVE - HER2-POSITIVE DISEASE"

Coansidh - > ™

NG = ith trastizumab® (category 28)

}—+ Consider adjuvant chemotherapy™4¢
with trastuzumab®

* Tumor £0.5 cm or
* Microinvasive

pN1m

P11, T2, 0r pT3; and

BN of pN1mi (S2 mm Consider adjuvant chemotherapy® ¢

Tumor 0.6-1.0 em

axiliary node metastasis) with irasturumaby® -
Follow-Up
stology: umar Adgvant ct apy 0% (catagory 1) | (BINV-16)
:‘aum‘ & b 25 with trastuzomab (category 1) 2
+ Lobular
* Mixod
« Mots plastic
Noge positive (one or more -
motastases >2 mm 10 one ormonl m chemotherapy™ ""
Ipsflateral axillary lymph nodaes) | w rumab (catsgory 1)

ign Prrcims of HERL it (UBIV-A)

“Nixed iobdor and dumal carcinama o3 wel as melaplastic cercinoma should be gmaed based on the duddal cormpanent and trested Sased on the gradng. The
metapias!c or mixkd component Coes not aker prognosis

“Irw prognosis of pasonts with 716 arc 110 tumors that are noda negetive s Unoartain evea whan HERY is ampified or ovarexpressad, This 18 @ population of brosst
cancar prtionts thel waas not studed i the avalable rendomized tials. The decsion %o use of imsluzumab theregy in this cohart of patients mul Galanos the own
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PREOPERATIVE/ADJUVANT THERAPY REGIMENS 1234
Eegimens for HERZ-nocative disaase® Begimens for HER2-posltive disease®
Preferred ragimens: Brefarred regimens:
+ Dose-densa AC ( in/cyclophosphemide) followed by + AC followed by T + trast bt p o
paclitaxel every 2 weeks {doxor b follk by paclitaxel plus trestuzumab &
*Dosc-densc AC inicyclophosphamice) foll by , vatious
wookly paciitaxel «TCH (s p )2 p b
o TC and ey
Qther regimens
Qiher regimens: +AC followed by A b+ per ?
* Dose«d AC ¢ yclophosphaem|de) * Docetaxsl + cyclophosphamide + trastuzumab
“AC ( yeiophoup ) every 3 weeks (caegory 28) « FEC foliowed by |+ * per b®
+ CMF {cyclophosphamideimeth i acil) * FEC follownd by paclitaxel + trastuzumab + perturumab”
* AC followed by docetazel every 3 weeks « Paclitaxel + trastuzumab"®
« AC followed by weekly paciitaxal » Pertuzumab + trastuzumab + docetaxe! followed by FEG®
* EC (epiruticin'cyclophcaphamide) » Pertuzumab + trastuzumab + paclitaxel followed by FEC?
« FEC/CEF foSowed by T
(. ivopis yol i oy or
(n P Y P Dy weokly p )
* FAC foliowed by T
[ i yclophosphamide fozowed by weskly p )
*TAC | lidaxorubicinicyclophosp )

TRet v suggests hat 3 based cremahorapy
i) s (e e SUDRACE LD NONRIAC)CINe-asEd reyimens i padents wit)
_HER2-postva tumers.
*Rardomized cinical rials demonstaty that the addtan of a laxane o
SnraCyCNG-Sused chemoharapy proviaas am impraved ouieoms.
ACNF and eocd etion therany mav be o van concurresity. o thy CNF may b aiven

By putierrs with MER2.poutive and sxiary node-posiiive brest cancer,
Spaluransh should be noogorsted ink the edjuvers hampy (calegory 1)
Trastizzumah $h0uid 2% be considened for patiants with HER2.pastive nade-
angative lumors 21 con {sategory 1)

TTrasiuzwnat stouls optirally be given concumenty Wi gadiaxs @ part of
iz AC Slowed oy pacinxei rgimen, and shoukd be gven for one yosr fotal
dhurabon

A periuzumad-containng fmgimen can ba admnstonc o patents with 212 or
=N, HER2-postive, sarty-siage breast cancer preoperstivedly. Pationts who have
n21 recaned @ portuzumab.contaings FEgIMoN Cam recome ASjUVANE porzuTal.

UTrastuzumnh aven n combinaken win an anthrcvcline & asscoatnd nit




ANTI HER2 AGENTS:

* Trastuzumab is the first humanized monoclonal
antibody which binds with the HER2 (extracellular
domain receptors IV) and reduces tumor cell

1. Trastuzumab proliferation and survival.

* Currently approved Anti HER2 agents are

* MOA: inhibits tyrosine kinase signalling of receptor
Activates ADCC
3. T-DM1 or ado-Trastuzumab Emtansine G1 arrest by modulating CDKs

Induction of apoptosis

2. Pertuzumab




TRASTUZUMAB: Anti-Her2 extracellular domain

EGFR signal transduction in tumour cells

i

Gene transcription

6™

M S
Proliferation/ Survival
maturation L G F,J (anti-apoptosis)
Chemotherapy / i
radiotherapy Meiastasis

resistance Angiogenesis




PERTUZUMAB:

+ The HER2/HER3 heterodimer is considered the most potent ' Pertuz:umab target.s the ext'racellular dimeri;ation
HER dimer pair for ligand-induced tyrosine phosphorylation, domain (subdomain Il) (while trastuzumab binds to
and downstream signaling. domain IV.)

* of the HER2 receptor and blocks ligand-dependent

* Thus, there is a need for a potential agent, heterodimerization of HER2 with other HER
such as Pertuzumab, which can also prevent members (HER1, HER3, and HER4) and
heterodimerization, resulting in more potent homodimerization with other HER2 receptors
growth inhibition.

racellular
s

'3

n \ Transmembrane
Dommain
Intracellular
Domain




Mechanisms of action from trastuzumab and pertuzumab

Pertuzumab and Trastuzumab:
Complementary Mechanisms of Action

Pertuzumab
HER2 _

HER1/3/4

Dimerization ‘

S

domain
Subdomain IV
Trastuzumab: Pertuzumab:
+ Inhibits ligand-independent HERZ2 signaling + Inhibits ligand-dependent HER2
+ Activates ADCC dimerization and signaling
+ Prevents HER2 ECD shedding * Activales ADCC

ADCC = antibody- dependent call. madiated cytotoacty. ECD = extracaiular doman

Pertuzumab with trastuzumab

HER2 receptor

>\/

Pertuzumab

Trastuzumab

b

v Inhibited
Dimerisation domain F signaling
of HER2

Inhibitor of HER dimerization: binds HER2 and prevents formation of homo- or heterodimers
Suppresses activation of several intracellular signaling cascades driving cancer cell growth
Synergistic with trastuzumab

Approved for first-line treatment of metastatic Hee2 ¢ broast cancer in combination with trastuzumab
and taxane chemotherapy




T-DM1: Ado trastuzumab Emtansine

Antibody-drug conjugate for metastasis breast cancer
Her2 positive, who previously received a trastuzumab.

Trastuzumab-DM1 (T-DM1)

Trastuzumab-DM1

Free DM1 is released
within the cell

T-DM1 undergoes
receptor-mediated
internalization

DM1 is a highly potent
antimicrotubule agent
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Prafared Regimen for Trastusumad-Exposed HER-Pusiihe Diseass
Ado-irasturumab emtansine {T-OM1) s an antibody-drug conjugale

frastuzumab is conjugaded with the cyloloxic actvily of the
micsotubule-inhbiory agent OM1 (derivative of maytansne). A racant
randomezed, intemational, multicenter, open-iabel, phase il study
(EMILIA} svalustied the safaty ang aficacy of T-OM1 compamd with
lapatnd plus capactabne for HER2-postive patents with locally
acvanced breast cancer or metastatic breast cancer,™ The primary
endpaints of this stuay ware PFS, 08, and safsty. T-DM? gemonstrated
a slatistically significant improvement In bolh peimary endpoaints of PFS
ang OS.

PFS (essessed Ly Independen| raview) was signilicantly improved with
T-DM1 with median PFS of 9.8 months vs. 8 4 monihs with lagatinis

-
The NCCN Panel racommands T-DM1 as a preferred opton for
treatrment of patients with HER2-positive metasialic breast cancer who

LN"G previously recelved a rustuzumab-based regimen.

Ot Regimens for Traslurumat-Exposed HERZ-FPositive Disasse
Pertizumab is sclive in paliants bayond the firsl-ine seling. The results
of & multicenter, operslabel, single-arm. phase | study (n = 68) show
that the combination of pertuzumab and traskuzurmab s acive ard well
tolerated in patients with HERZ-positiva matzasiato breast cancar that
has progressed on prior mstuzumab thempy. The trisd reporied an

abjective fespanse rate of 24 2% and o cinical benefit mie of S0% !

To delermine whather the cinical benstt sean In tha study was from
peruzumab alona or was 3 result of the combined affect of partuzumal
and trastuzumad, a cohor) of patlents (n = 28) whose disease
progremsed during prior rastuzumab-based therapy mesved
peruzumad monctheraay untl progressive dissass of unacceplable
toxicity, Of these, patients wilh disease progression (n = 17) continued
to receive partuzumab with the additon of frastuzumab. In the 29

M URE LN ) MMM FLE MRS Ly

The ragymen of capecitatne plus lapatitb 15 250 an opbon for patants
with HER2-pasitive disease following prograssion on a
rastuzumab-coniaining regimen. A phase |l study compared fagatinin
plus capecitabing with capecitabing alono in women with ndvancad or
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Patients with cardiac risk factors

Potential risk factors associated with the development of trastuzumab-
related cardiotoxicity include :

- previous or concurrent anthracycline use,
- age greater than 50,

- pre-existing cardiac dysfunction,

- high body mass index,

- Treatment with antihypertensive agents.

For patients with cardiac risk factors who are candidates for adjuvant HER2-
directed treatment, careful monitoring of cardiac function during and after
treatment is necessary.

Presence of cardiac risk factors alone should not exclude HER2-positive
patients from HER2-targeted therapy

AVOIDABLE FOR
TREATMENT WITH
TRASTUZUMAB

Cardiotoxicity more
concurrent with
anthracycline agents




Other systemic therapy: lapatini

Oral dual tyrosine kinase inhibitor; HER2 AND EGFR

- Antibody versus small-molecule
Lapatinib ErbB2-targeted agents

* Oral dual tyrosine kinase inhibitor
of HER2 and EGFR

* FDA approved in combination with
capecitabine for trastuzumab-
resistant disease

» May have CNS penetration

* Well tolerated: common toxicities
imclude rash and diarrhea

Monoclonal antibody -
trastuzumab'’
* Directed toward
extracellular portion
of receptor
* Works mainly by
triggering antibody-
dependent cellular
cytotoxicity
Small molecule - Tyverb**
* Directed toward kinase domain
(intracellular target)
* Can directly and efficiently inhibit
phosphorylation and activation of
downstream signalling pathways




LAPATINIB (TYKERB): oral chemotherapy, small-molecule,
dual target agent.

Tyverb is an oral, small-molecule,

Lapatinib
* Inhibits the tyrosine kinase activity associated with dusitargeted agont
two oncogenes, Ugonds | Bl EREls
— EGFR (epidermal growth factor receptor) and k B ¥ s

\*  with receptor

— HER2/neu (Human EGFR type 2)

§
: e ! Rumes,
* ER+/EGFR+/HER2+ breast cancer patients and in Y N ®» 2
patients who have HER2-positive advanced breast cooun/gutinns | aeher g
cancer that has progressed gfter previous treatment ey miat
with other chemotherapeutic agents, such
as anthracycline, taxane-derived drugs, or trastuzumab
Cell cydde progression, proliferation, Differsntiotion

vervival, apeptosis




PALBOCICLIB: CDK 4/6 inhibitors

v Several cell-cycle checkpoint proteins control + CDK 4/6 and cyclin D regulate the G1/S transition
progression through cell division from G1/S through e T
L i . | oncoprotein. When RB is phosphorylated,
M-phase including cyclin-dependent kinase (CDK), transcription factors are released allowing the cell to
Among these proteins, those targeted against the transition from G1 to 5 phase.
cyclin-dependent kinases, (i.e., CDK inhibitors) are
, * Inhibitors of CDK 4/6, therefore, keep RB in the
the most advanced thEFBpEU’[ICS for breast cancer unphosphorylated state and transcription factors

remain bound to it, ultimately resulting in G1 arrest.




PALBOCICLIB:

* Palbociclib is the first-in-class, oral, reversible, highly
selective inhibitor of CDK4/6 that has been approved
for front-line treatment of metastatic ER+/HER2-
breast cancer in combination with an Al
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reactions reported at a higher incidence in the palbociclib plus letrozole
versus letrozole alone included neutropenia (54% vs. 1%) and
leukopenia (19% vs. 0%). Based on this study, the FDA approved
palbociclib in combination with letrczole for the treatment of
postmenopausal women with ER-positive, HER2- advanced breast

The NCCN Panel has included the combination of palbociclib with
letrozole as a first-line endocrine therapy option for postmenopausal
Lpauents with ER-positive, HER-negative metastatic breast cancer.

Limited studies document a PFS advantage of adding trastuzumab or
lapatinib to aromatase inhibition in postmenopausal women with
hormone receptor-positive metastatic breast cancer that is HER2-

po EITIV&‘T‘ an

Resistance to endocrine therapy in women with hormone
receptor-positive diseass is frequent. One mechanism of resistance o

alone versus 8.5 months (95% Cl, 6.01-13.9) with everolimus and
tamoxifen,

A phase |Il trial In postmenopausal women with advanced, hormone
receplor-positive breas! cancer with no prior endocrine therapy for
advanced disease, randomized subjects o letrozole with or without the
mTOR Inhibitor temsirolimus has been reported.” In this study, PFS
was not different between the treatment amms (HR, 0.89; 95% Cl, 0.75-
1.05; long-rank P =,18).

The results of this trial differ from that of the BOLERO-2 trial (described
below). The reasons for the differences in the outcomes of these two
randomized phase |1l studies """ is uncertain, but may be related to the
issues of patient selection and extent of prior endocrine therapy.

A phase |Il study (BOLERO-2) randomized postmencpausal women
with hormone receplor-positive advanced breast cancer that had

nmnaracean Ar actirrad dorinn trastmant with 2 nanctamidal armmatasa




EVEROLIMUS:

HR+: HORMONAL TREATMENT RESISTANCE,
PIBK MUTATION

* In hormone receptor positive breast cancer
cells, endocrine resistance develops as a result
of aberrant signaling through the
phosphatidylinositol 3-kinase (PI3K)-Akt-
mTOR pathway.

A randomized phase || study estimated the efficacy of tamoxifen alone
versus tamoxifen combined with everolimus, an oral inhibitor of mTOR,
in woman wifh hormone recaptor-positive, HER2-nagative metastatic
breast cancer previously treated with en aromalase inhiitor ™ After a
median folow-uo of 13 manths, an intentto-reat aralysis showed that
e clinical benefit was 42.1% (5% Cl, 29.1-55 9) with tamoxifen ajone
and 61.4% (85% CI, 46.9-74.1) with tamoxfan plus overoimus. An
impeovement in median time (0 progression was seen when everolimus
was combinad with tamoxifen compared with tsmoxifen alone, Medisn
tme ko progression was 4.5 months [95% C1, 3,7-8.7) with tamaxifen

NCUUN Fomes

Netwoeld Breast Cancer

110 versus 4.1 morths, respectively; (KR, (1 38; 95% CI, 031048, P<
000117 The adverss everts [all grades) tha! cccurmed more frecusntly
n thosa racaiving everolimus included sfomatis infactions, rash,
preumonils, and hyperglycamia, ™ Analysis of safety and efficacy In
the alderty patients enrolied in this Iral showed that eldedy patents
ireaied with an averolimus-containing regimen had simiar incidences of

deaths ™ The NCCN Panel aorees that the evidence from the

BOLEROQ-2 ¥iai is compeling enough to consider the addition of
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everolimus to exemestans in women who fuifl the ealry criteria for
BOLERO-2

Many premencpacsal and postmenopausal women with
hormane-respensiva braasi cancer benaft from sequental use of

endocrine Mnerapies at disease progression. Thereiore, women with
breast cancers who respond to an andocrine mansuver with edher
shankage of the tumar or long4erm disease skabilization (clinical
benefit) should recsive addiional endocrine therapy at dsease
progression. Alter second-ing endocring therapy, Ittle high-level
evidence exists 1o assist in selecting e optimal sequence of endocring
frerapy. Additional andocring therapies for second-ling and subsequant

ireaiment aigorithm. Combination chematherapy generally pravides
higher rates of otjectiva response and longer time fo progression, in
cumparson to single-agen! chematrerapy. Combination chemotherapy
5, however, associated with an increase in oxicty and is of lite
suvival benefit. ™" Furthesmore, adminislering single agents
saquantially decresses the fiesthood that dose reductions wil be
needeq, Thus, the panel fnds litle compelling evicence that
combirafion chematherapy s supedice lo saquential single agents.
Standard clireca! praclice s to continue firs:-line chemotherapy ki
progression. Adverse effects may require dose raduction and cessation
of chemetherapy prior fo disease progression. Limited information

einnacte that LS san ha nrclannand with Iha 1 e Af ranknime




PEMBROLIZUMAB: IMMUNOTHERAPY (PD-LT)

Triple negative breast cancer

* How about immunotherapy?

* Pembrolizumab (Keytruda) is active in some
cancers such as melanoma or lung cancer

Phase 2 Study of Pembrolizumab Monotherapy
for Previously Treated Metastatic Triple-Negative
Breast Cancer: KEYNOTE-086 Cohort A
Detphine Loirat * Ahmad Awada
3, Rina Hu

Sherene Lot
Vassdikl Karantza,'’ Javier Cortés

s ASCO ANNUAL MEETING 1T RASTOTT

Immunotherapy has promise in metastatic breast cancer

Summary and Conclusions

* Pembrolizumab monotherapy showed durable antitumor activity in a
subsel of patients with heavily pretreated mTNBC
* Activity appeared Independent of tumor PD-L1 expression
+ ORR was numencally lower in patients with poor prognostic factors
Survivalis promising, particularly in patients with CR, PR, or SD

Activity may be greater in patients with less heavily pretreated disease
Analyses of non-PD-L1 biomarkers, including TILs, are ongoing
Treatment was well tolerated

Randomized studies of pembrolizumab monotherapy and
pembrolizumab-based combination therapy are ongoing for TNBC

e ASCO ANNUAL MEETING 17 #ASCO17

Lre i o4 e st ) & e S oot




BRCA mutation carriers with . OLAPARIB, a PARP inhibitor
metastatic breast cancer

BRCA mutation carriers with Objective response by BICR
metastatic breast cancer

OlympiAD study design

+ HERZ nagatrve motastatc BC Primary sodpoint

ER+ andlor PRe o THEC * Progression-dree survivel
» Daleterious or suspectod Otaparlt (RECIBT 1.1, BICA)
deleterious gBRCAM 't

+ Prior antheacycline and tavans b
* 52 prioc chemot et apy lines in - Secondary endpoints
motastatic netting E = Time 10 secood
* HRY diseore progressed on L oo PrOgression of desth
21 sndoct ine ther apy, o not sultable ¢ N * Overalisurvival
It prioe platinum use " nermthelapy « Objective response rate
« N svkience of progression :
during treatment in the advanced
wetting
ZA2 montim since (veciadjuyant
treatment

Median time to response. days

Median duration of response, months EEEREE RS

« Safety and tolerability

+ Giobal HRQoL
(EORTC OLO-C30)

W aTQEYE T et #5000 €

===+ ASCO ANNUAL MEETING 17 BASCO1T  jsiiiry wimsmsine o

avs

Overall response Complete response

* We have an active new drug: Olaparib, a PARP |
inhibitor :‘..A.SCO ANN.‘UA!. mEE.TING T BASCOIT oo ivaone e

e R AW e8I e




NCCMN GUIDELINES® Breast Cancer, Version 3.2020

ADDITIOMNAL TARGETED THERAPIES AND ASSOCIATED BIOMARKER TESTING
FOR RECURRENT OR STAGE IV (M1) DISEASE

Biomarkers Associated with FDA-Approved Therapies
Breast Cancer Biomarker Detection FDA-Approved NCCHN Category NCCHN Category
Subtype AEants of Evidence of Preference
Ay @ BRCAT mutation Germline sequencing Haparib Category 1 Preferred
BRCAZ mustation Talazoparnb Category 1 Prefarmad
HFR-positives AIK3CA mutation PCR (blood or tissue block if blood negative), Alpelisib + Category 1 Preferred second-
HERZ-negative® molecular paneal testing fulvestrantd line therapy
HH-nagal-fvef PD-L1 expression IHC Atezolzumab + Catagory 24 Fraferrad
HERZ-negative® = Threshald for positivity: albumin-bound
=1% on tumor- paclitaxel
infiltrating immune cealls
Ay NTRK fusion FISH, NMGS, PCR (tissue block) Larotrectinib® Categorny 28 Useaful in certain
clreumstances®
Entrectinib® Category 26 Useaful in certain
clreumstances®
By MS1-HdMMR IHC, PCR (tissue block) Pembrojizumakb’ Category 24 Useful in GBI’IBP‘I
circumstances

a pazsess for garmiine BRCAT/2 mutations in all patients with recurrant or metastatic breast cancar ® Larotrectinib and entrectinib are indicated for the
io identify candidates for PARP inhibitor therapy. While olaparib and talazoparib are FDA indicated treatmemnt of solid twmors that hawve an NTRK gene
in HERZ2-negaiive diseasa, the paneal supports use in any breast cancar sublype associated with a fusion withoul a known acquilned resistance miutaton
germling 8RCAT aor BROCAZ mutation, and have no satisfactory allemative treatments or that
B For HR-positive/HERZ2-negalive breast cancer, assess for PIK20A mutations with tumer or lBguid blopsy have progressaed following treatment.
if HR-positivelHER2-nagative and if considerng tharapy with to identify candidates for alpalisib ples I Pambrolizumab is indicated for the treatmeant of
fulvestrant. PIKICA mutation testing can be done on tumor fissue or ciDMNA In penpheral blood {liquid patenis with unresectable or metastatic, microsatedlite
biopsy). If igukd blopsy s negative, Wwmor kssue asting s recommeanded. instability-high {MS1-H) or miematch repair deficlant
S For THNBC, mssess PO-L1 exprassion biomarker status on tumor-infitrating mmuna cells to identify [(dMMMR ) salid turmors that hieve progressed following
candidates for atezolizumab plus albumin-bound paclitaxel. pricw treatment and who have no satisfactory altermative
4 Thea satety of alpelisib in patients with Type 1 or uncontrodled Type 2 diabetes has not bean established. traatmeant options.
Wersion 32020, W0 £ Mo liooal Commpoet ree Carcer Ing. 2020, Al righls meservesd. BINV-R
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Approved Breast Cancer Therapies

=11
LAPATINIB PERTUZUMAB ADO-
2010 2012 & 2013 TRASTUZUMAB
«  Approved with letrazole for * Approved with docstaxel trasturumab for EMTANSINE
ER+HER2+ metastatic HER2+ metastanc disease mn upfront 2013
discase Setng -
> EGF30008 » CLEOPATRA Tnal (2012) * Approved for HER2+ metastatic
* Approved with docetaxel/trastuzumab for discase after progression on
HER2+ disease in the neoadjuvant setting trastuzumab
> Neosphere (2013) # EMILIA Tral
J
\
_ EVEROLIMUS
2 2012
:-é' * Approved with exemestane for ER+~HER2-
i | metastatnc disease after treatment faillure
. E with letrozole or anastrozole
» BOLERO 2 Tral i3
\

PALBOCICLIB
2015

[nhibitor

metastatic disease i upfront setting
> PALOMA 1 Tnal

* Approved with letrozole for ER+HER2-

>

Figure 1. Unites States Federal Drug Administration (U.S. FDA)-approved drugs (since 2010).
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~ Human Epidermal Growth Factor Receptor Family 1

No specific
EGF, TGFu . f Cellulin  ligands -

. 5 often acts as
Amphiregulin, HB-EGF dimer partner

i 1
‘ ‘
HERI1 HER2
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EGFR Function in Normal Cell
& L7

Gene Transecription

Cell Cycle Progression

CHEMOTHERAPY

Chemaotherapy is freatment with cancer

kiling arugs.

Chemo can be
used to kil
cancer cells

that have been
left behind

Chemo con be
used to shrink the
fumorse it can be
removed with less
extensive surgexy.

Chemo can be
used to treat
metastatic breast
tumor




WHEN IS CHEMOTHERAPY USED?

After Surgery Before For advanced
Surgery stage
T
Z S
| |-
m—— - — e —==——m{]
Adjuvant Neoadjuvant Palliative

Chemotherapy Chemotherapy Chemotherapy




ADJUVANT CHEMOTHERAPY =

Used to fry to kill any
cancer cells that
might have been left
behind or have
spread but can't be
seen.




NEOADJUVANT CHEMOTHERAPY £

c used fo fry fo
shrink the tumor
Lg so that it can be

B 9
removed with
less extensive
? surgery

{.




