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Hormonal agents commonly used for management of metastatic breast cancer

Table 17-5.Hormonal agents y used for of breast cancer.
Drug Action Dose, Route, Frequency Major Side Effects
Tamoxifen citrate (Nolvadex) SERM 20 mg orally daily :‘:‘hﬂus"“' uterine bleeding, thrombophlebitis,
Hot flushes, sweating, nausea, vaginal
Toremifene citrate (Fareston) SERM 80 mg orally daily Sy Vo

discharge, dry eyes, dizziness

Fulvestrant (Faslodex)

Steroidal estrogen receptor antagonist

500 mg intramuscularly days 1, 15, 29 and then
monthly

Gastrointestinal upset, headache, back pain, hot
flushes, pharyngitis, injection site pain

Goserelin (Zoladex)

Synthetic luteinizing hormone releasing analog

3.6 mg subcutaneously monthly

Arthralgias, blood pressure changes, hot flushes,
headaches, vaginal dryness, bone loss

Leuprolid (Lupron)

Synthetic luteinizing hormone releasing analog

3.75 or 7.5 mg subcutaneously monthly

Arthralgias, blood pressure changes, hot flushes,
headaches, vaginal dryness, bone loss

Fluid retention; venous thromboembolic events;

Megestrol acetate (Megace) Progestin 40 mg orally four times daily rarely used except in very late stage, treatment
refractory disease
Aratrools (k) al 1 mg oralty daly Hot flushes, skin rashes, nausea and vomiting,
bone loss
Hot flushes, increased arthralgia/arthritis,
Exemestane (Aromasin) Al 25 mg orally daily u e i b
myalgia, bone loss
Hot flushes, arthralgia/arthritis, myalgia, bone
Letrozole (Femara) Al 2.5 mg orally daily 9 velg

loss
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STelA HER2 TpIde AEe] BE, 34, 88 44, 34, 2 Hol8 HU5E 982 st 2o
2 etk B Sueld BB A4 YYsetaiel UL Hel BT T2 o] vl
FF A2 BAHo] Holrh

whebA] ol fiet kzte] ekalet S AAotr] A WEEA] HER2 4840 thelt AARE dfioF o}
™ HER2 EH-L immunohistochemical [HC) stain(3+)Q1 A1+ HER2 IHCQ2+)el A9 fluorescence

in—situ hybridization(FISH)©|1} silver in-situ hybridization(SISH)-& ©]-835lo] #Hd ofBE Hrisict,

HER2(HER2/neu, HER2, c—erb-B2)e} fH¢tate] Axt/gdo] dHAIA, Alxet FHO| HER29F st
A Agste] HER2 5472 485 Apdol= AxRE A7rst 42EFAQ] trastuzumab 53 HER29] Al

U E2A7IUAIE 28487l 22AFAY lapatinib 50] A EH ] A AHEEI QU

Continued Progress in the treatment of HER2 + Breast Cancer

Continued Progress in the Treatment of HER2+ BC |

1978 1985 1987 1998 2006 2007 2010 2012 2013 2017

FDA approves
lapatinib +
letrozole for MBC

Her2/neu
amplification
correlates with
shorter survival

FDA approves
lapatinib + Accelerated
capecitabine for approval of
MBC pertuzumab/

Slamon trastzumab as
neoadjuvant

FDA approves
Her2 amplification i therapy
in breast cancer adjuvant setting FDA approves

pertuzumab +
trastuzumab +
docetaxel for MBC

Aaronson

MBC metastatic breast cancer; MoAb : m noclonala tibod!

s Human Epidermal Growth Factor Receptor 2(HER2) A4 =+ FHER2A

NCCN 7poj=z2telef] wad HER2 F4d ALd Ee dold oA 7 gol AH8st= HER2
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AAAE trastuzumabolt}t. HZoE pertuzumabe] HER29} HER3e| EF ZetstdA Fok 282 At

L 71AHE 2t Qlom cytotoxic agentE ARG T-DM1 59 oFA% 7= it E3 g2 47| UA A

A (tyrosine kinase inhibitor) 2 lanitinibo] 1t}

Pertuzumab umanized monoclonal Ab,
'l blocks heterodimerization

Humanized monoclonal Ab to
HER2 extracellular domain

Ligand Traswucwmab

Antibody-drug
conjugate
(maytansine
analogue conjugated

to trastuzumab)

HER2 4 T-DM1
—4{' 7 HER1,3,4

Lapatinib X

4
RAF
P AKT -
Neratinib 1 v Endosoma '{
MEK
)
-

Small molecule v
kinase inhibitors ERR
4 v
Cytoplasm
Transcription Downstream
Cellular Effects Proliferation, Survival,
Nucleus Invasion, Angiogenesis

Trastuzumab, Pertuzumab, T-DM1 and Lanitinib(Z2]: www.meccinc.com)

1. Monoclonal antibody(HZ=3A])

1) Trastuzumab(AZ4: 5|49 3, Herceptin®)

Trastuzumab& GHIere] tx 2l T& X gA|=2A 1998W o] HER2 ©HlO] extracellular domain 59

g wHo

2 Sh= humanized monoclonal antibodyZ 7HEEo] 1998 A-3o=2 H] FDA 5<1-& Wkt
o] ¢fAl= HER2/neu ST mH o2 HER2 7|5& YAIote] dAZ] EEE =FAY T30 =24
HER2 A<l B-7ell matrt 9la

A Aol Gt ohjel 27 GRLAHE 197 Folge

=0

H:Io

o] QErEo] 50%, AFLFEL 30% HolAe Aoz B

HER2+= fietate] dypdo] defxHA] Alazer W] HER29F AskAl sty HER2 f47 419
£ Adstes QX 78t HEE | (monoclonal antibody)t HER 29] MEZ U g2A7|UA1S 284
StA 7= EZAZUA A Al (tyrosine kinase inhibitor)7} 1tk TS mTOR AA] @ CDK 4/6 AAx
2=t B2 AmAlE P32 24 (exemestane EE letrozole) @t -85t HR ¥4 HolAd st &4t

NME F& BIE Ho o},

=
32,
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o] FAe} HE Fo ol IUYAE F=2 paclitaxel?t docetaxel 9] taxane AA|ZF I I Qo=

St

vinorelbine, capecitabine, cisplatin, gemcitabin G©°] 211 Iy EJF 712 FAAE H-Eol= AETH

his
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2) Pertuzumab(AEF: HAEL 3, Perjeta®)
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2 5847} HER29} olghalsisle 2e
A4 Ame Adel Azl

o] °oFAl&= HER2 o|gAstE A5
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HER2 EAFUAS 28 o2 2487102

trastuzumab-> HER2 gA|e} Zesto] Al W AW Hd2E JAlste 28 71de 7Hdol et of of

A} trastuzumab®] W8 aWHL2 thEA oo 4B =S AAR}H.

A ATANA o] kA= HER2 Aol AA| 27155 =4 A T Aol
2 trastuzumab + docetaxel H-82%F thH] TP A= 7]7HPFS)S 6.37HE FS7HAIFHTH ESH HA| AHE

712H0S) 9 WIEE ol 15709 F7HA7] mtek v ofA el A mne] S-S terir,

2. Antibody-Drug Conjugate(ADC)
» Trastuzumab+Emtansine(T-DM1, AZ9: 7A8¥Lat F, Kadcyla®)

Trastuzumab+Emtansine= HER2 &4 ZFHo 7 dl= HEEFAQ trastuzumabdt st A2

A FAAQ emtansine(DM1)o] AZH FA-oF= AEA (Antibody—Drug Conjugate, ADC)®]|tt.

Trastuzumab> HER29] &43<l p95HER2 FA-S <At HER2 wiZf A2 W A3 HAE AAE

Yo zn A F4E <

>~

=,

sk, MEZEA =49 emtansine2 anti-mitotic 2F=<] maytansine®] o

FEA S o9l maytnsinoid2, ulAlAye] HEZ Adtste] FEERES AA|(tubulin polymerization

N

inhibitor)st1l A|EX F7] AAet AEE (Lo, T FES AZEF FE=  linker:=  emtansine©|

trastuzumabol| 4] E2] &
ZHAIZITE,

r{r

AL WAeh, AAF Mo S F4sfshHA HER2 A4 Ao 2 &

QAFAFo A o]Hof trastuzumab¥} taxane A|®mE B FHo| = HER2 A, A E7HsS =4

AP/ 0ld G AE A LR trastuzumab emtansine(T-DM1)3} lapatinib+capecitabine -89

rE

2 Hmg Av PAY AE 7S 247 96709, 64 fole Aolg Bt

3. Tyrosine kinase inhibitor

1) Lanitinib(AZ4: glo]AB A, Tykerb®, wHIEA)
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Lapatinib2 HER1(Epidermal Growth Factor Receptorl, EGFR)2} HER2 F 4=84|9] tyrosine kinase

ATP AHR9e] Aoz AuPoen NEAFL R0 Aaste] FF AR 4T} YL o
Aste 227 AT opdoltt. o ofAl: EGFR YUtz HER2 &40l Eapt gtk of ofAl:

trastuzumaboll =-54¢1 Aol F¥AoIY trastuzumabe] S FAEYHBBB)S FHE = o] WA

o] SHAl: trasuzumabdt FHIMAR ©E Roluth geAlete] Waadel o mabHolth o]xde

anthracyclin, taxane ¥ trastuzumabd] &9 3IAE oz g+ 34

r

ol A capecitabine®} lapatinib
o W-gRHo| capecitabine BE3 ML A WA FUg % AA WSO BT Wgayo] s

I BRI}

HER2 94 49 MEFA lapatinib¥} trastuzumab2 A2 A5ad7F Qi F A Afolof] wab
Aol gl wEtA trastuzumab A& F FPH HER2 A FHYd Ao A trastuzumab¥t lapatinib -8

Qo] lapatinib T=3 H|Wste] F8Y PE 7|Zk] 125 off 8452 FUkst BA A=A o ML

s2E 84 ¥ HER-2 Ed #H7 & Hold Feh &t A otzutebA] JA|IAQl letrozolel]

lapatitnib& F715h= ¥-88% 0] letrozole @50 Hlsf ¢-Heto] AT =] A= 9L

o] SHAlolA F2 UERtE BAge AX WA o4 Mg 5o ik Aulss, 440 Bl

2) Yl2te]l'd (Neratinib, AZE: Y&A A, Nerlynx®, Puma)

Helas gRAZUA SAAZA 20179 89 B FDACIA ‘2] HER2 Fd/ZE8 St 49l o
AENA BE trastuzub /AR oo A% HE AWA'R IstAn Sl obz 2= ettt
of SR HER2 ¥4 9% RS 14 48 ofog ARE FRT ofF & AT ABYL 237 9

s 712 Eolshe epAolth.

o] oFAl= o Al 8 (epidermal growth factor receptor, EGFR), HER2 @ HER4¢] H]7}<]
Koz Avtsto] EGFReE HER29] 27t QIAEHE fHAAIA ofF MAPKSE AKT ASHIHZE A e

24 EGFR E+=/%2 HER2 W FF MEF(carcinoma cell line)ol] sl &FF2-8-S et
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1
T

anthracycline)= ®IE ol 9t 2Fto|A bevacizumab¥t capecitabines -8 Fo3t H¢
capecitabine =R Hrg-E2] P2 Hlou 3P AL 7170 AA AE 7|7k A2 it

= PARP[poly (ADP-ribose) polymerase] A

PARPE doA &4H DNAE <{IAIstq &/4std

T oy @A ELS poly(ADP-ribosylationo]2t=
post—translation & Fo WPA|7|= Fho|tt TrefF DNA 35 7] Ed%ol7l A7 AAE ellA
PARP &/4o] Z7t=d fAlxz o] AEMAUES AlFeteh. PARP AAAl= ¢AIZS] DNA 3ES
I AT gZsHA 22 dRbERl A sAe] 8tE B

2& Aot
277,

201493 129 xx9°] PARP AHsHAIQ! olaparib(H A}, Lynparza®)°] germline BRCA o7} Ql&=
A dad Az 59
Zejula®)°]

s
Hate] &

2
15]91om, 2016\ ribrucaparib(FE 27}, Rubraca®)® 2017  niraparibA|Z e}
=i}, o

L

1% 2018 olaparib® niraparib2 germline BRCA
HER2 24 #

A% ol 9l

2 2=t ®3 talazoparib(ZAIL}, Talzenna®)

@ HR &4 2 HER2 |

Common Agents Added to Endocrine Therapies for Metastatic Breast

TABLE 75-5Common Agents Added to Endocrine Therapies for Metastatic Breast Cancer
Class

How administered
Anti-mTOR

Agents
Oral

Common Toxicities
Everolimus
CDK4/6 inhibitors

Oral

Mucositis, diarrhea, rash

Abbreviations: CDK4/6, cyclin D kinase 4/6; FDA, Food and Drug

Palbociclib, ribociclib, abemaciclib (not FDA
approved)

ion; mTOR,

target of rap:

1 leuk ia, fatigue,
and nausea

s mTOR(mammalian target of rapamycin) ¢JA|A|

= Anti-mTOR
mTORE dZo

2 AF9] serine—threonine kinase®2 mTORCI(mTOR complex 1)¥ mTORC2 (mTOR compl
x 2)2 FE3IH mTORC1S

e
mTOR, GBL(G protein S —subunitlike protein), Raptor(regulatory associat
ed protein of mTOR)%} & d

A A= AR, AW oA W I AH, AdART, B4 A4, DNA
-

CCopyright All Rights Reserved @ Korea Pharmaceutical Information Center Since 2000
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A 50l ol Mool wet AE GF elngel 44 L ol wuA g4 22 dosm, At x4

b

rel

e ARtk ozt RE 282 rapamycin(irolimus)oll €84 A 4= k. mTORC2E mTOR,
G AL, Rictor(rapamycin—independent companion of mTOR)2} 7 FAEH, o2 HEst &4 94=
deA QA ko ofy AR AR or BN Aor AAEM ME ZH9 FAHS THESHL A

kt &35S FSHAR rapamycinol= W-§5H4] d=tt.

4

mTOR AAAE everolimus So] 3tk mTOR AAE AIZH HE &45o FKBP(FK binding
protein)®} ZAgste] mTORE Aejzoz oAgttt, mTORS AAl= AE F7]9 AdPy; AEo] A
ARsHe Az W AS Hdg AAC] At JF2 udth 35822 Glo|A] S phase2 Z1d¥st= T Alx

o,

e

of MEF7|E 2ot SOl WHAHZ 5 Hefet Azo] 4= A

IGF

Rapamycin Amino  Glucose
(Sirolimus) acid IGF1R

\ PI3K Cell membrane
l Stress
(+) _—
Akt Energy deficiency
FKBP12 l Amino acid status
\ l_ mTOR —l
mTORC1
mTORC2
GBL Raptor .
FKBP12 | GAL | Sy

l | | | I |

Autophagy Ribosome mRNA
biogenesis  translation Cytoskeleton Metabolism Cell survival

|

Accumulation of cell mass

|

Cell growth

mTOR Inhibitor

* Everolimus(dH|2 2 A, A=Y: ofn]UE A, Afinitor®)

Everolimuse sirolimus®] FEAZ AHZO|EA of2nteld] AA|Aete] HEaHor HAHOEA of

zutetA] AAA A M-S HEte FEdelM ARgE.

E ©Copyright All Rights Reserved @ Korea Pharmaceutical Information Center Since 2000
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7oA 4/6(Cyclin-dependent kinase 4/6, CDK 4/6) <JAA|

RRELICES:

CDK 4/6 AAA°l&= Palbociclib, Ribociclib(24d %91 $1-2) 9D Abemaciclib(=2] 52l glg)5o]
o, o] AL FAEELY} PA-E XAot= AIZZF7](cell cycle) Gl phaseol4] CDK 4/6& Agjdo=z
A/

AAFo =M A 2 SOk o] ¥H HR ¥4, HER2 4 313

1. TRAZ (Palbociclib, A=g: g:AA A<, Ibrance®)

AAAIZA 20159 29 ©] FDA, 20169 89 oAl ‘HR <A
H @¥Hoz g EZZ(letrozole)

Palbociclib+ AlAl #x<9] CDK 4/6 ¢
A=A H7E F ool g Y
Pid/dold o oA E)

A A0l et

9 HER2 24
#¥ HR 94 2 HER2 o4 29

o ggstAY, W' g% & gho] 3H
AEZE (fulvestrant) @} 8o 52U Aot
Chromosomes are
| separated and actual Cell
Division occurs
Proper DNA replication Cell accumulates resources
checked and final prep for | 2 [BRANEE CDKdand | = needed to duplicate
Mitasis phase CDKé Geanome

FEsEEESENEE RSB

\

5
Actual duplication of Qluiescent Stole
Genome occurs (Cell Rests)
(DMA Synthesis)

Ibrance®(Palbociclib)

2 414 5916l go] Mol 47]

of eHAlE %7] feel ohet T W 5 ohE 4

_('?r
Aol w7 § gape] 12 WZH] 8O =2A letrozole?t 8 EE W

rE
-loll
Jo

= 8

o
(o]
o

o%.

B ¢ fulvestrantet 8ot FL2EA] @= ARGl vls| FAetaHE
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2. FRAZYRibociclib, AEY: 7]2Fe] A, Kisqali®, HHEA)

) Age WRA2H (palbociclib)e] o1& CDK 4/6 AAR 201749 39 1] FDASIA M7 /79

W73 % ol4o=A HR 94 2 HER2 84 A94/7ol4 93¢ S 13 hRuay Az2s o

ohetAl AslAlet MERW T WA F ooz HR 94 2 HER2 &4 A94/4014 9 sl 1
A EEey S fREaay ofF JaE Aol AuH fulvestrantol WEAW 0B HAHGon]

Yoll= ol A7 =] ke,

3. olH|utA]ZH (Abemaciclib, AZH: HAUL A, Verzenio®, dato]a))

HAYUe= Al ¥4 CDK 4/6 JAIAl=A 20179 10¥€ W28 8% o|%F Z3YH

H
S AW/ G BAE T ARONM fulvestrancebe] HE LW hEE] @ A Bhota
R

o] A= ER ¥4 F AlZEF(cell line)olAl D-cycling &/3st= CDK 4/65 A5t
retinoblastoma protein(Rb)2] QIAts} M EZF7] AAYP(G1-)S) U AE F4S A5t 3} = AEAE
A A7,

» =2etZ 0} (Talazoparib, AZW: gAY <&, Talzenna®, 3to]=})

A= &4 DNA Z3o] #od® G491 poly (ADP-ribose) polymerase(PARP)E Z¢hsh= FA| 2 4
olaparib¥} niraparibe] oo} 2018'd 84 m] FDACA "I = g AR FAHE = HANE AL
BRCA ®W°](gBRCAm), HER2 24 =4 HPAF/HolAd HYd AE gt = [(treatment of adult

patients with deleterious or suspected deleterious germline BRCA-mutated(gBRCAm) HER2-negative

locally advanced or metastatic breast cancer)’ o]l 5% 0™ o= obd AT|ER] ¢Skt

E3] o] ofAE AMESH] YA BRACAWZIA|A CDx(BRACAnalysis CDx) HIAZEES E8| Ao
ALg o FE AAEofoF gttt o] BRCA Hole A4 F8eY 25~30%, AA 89S 5~10%A4

5 ©Copyright All Rights Reserved @ Korea Pharmaceutical Information Center Since 2000



ISSUE & Ho|d fetet(Metastatic Breast Cancer) (3)
TREND

Uehel BRCA #ol §58 Sklsjop st7] wlol,
o] A= poly (ADP-ribose) polymerase(PARP) &4 A|A=A o] &4oE= PARP1¥ PARP27F Q)
©on] DNA &4 Faeh A4g< et

* 517} YAEMBRACA Study)

[e]
o
o] furel S tiAto® TALAZENNA F= oxl7p Aeidt geslsta WAl S AL

A4 oJAt7t AElsh Fetbslet @ WA= capecitabine, eribulin, gemcitabine, or vinorelbine 5-©] 1t
o] IAEL AYof FoJsl= 5o anthracycline and/or a taxane AlE A B2AS A R QW HZQW &
v Aol ©A aWozr T Foigith AldolA uEhd dAAHY aEe Iy ¥ ®rh 7
= (RECIST) H=E A&l 738 AE 7|7HPES)S H7iote WA 0 & o]Folfi.

A 23, TALAZENNA Fold2 Ho FX8 P& 717HPFS)0] 8.67fdo|%lom, efalsta Al of

12
oo
Flo
iz}
f
rII
ek
-
&
fol

_L;l
ST AL, 7 24T gaT, TR, 2EF, AL A8 A Folddt. wEhA TALAZENNAS] AR
H

Table S. Summary of Efficacy Results - EMBRACA Study

TALZENNA Chemotherapy
Progression-Free Survival by BICR N=287 N=144
Events, number (%) 186 (65) 83 (58)
Median months (95% CI) 8.6(7.2,9.3) 5.6(4.2,6.7)
Hazard Ratio (95% CI)* 0.54 (041, 0.71)
p-value® p<0.0001
Patients with Measurable Disease by Investigator® N=219 N=114
Objective Response Rate, % (95% CI)? 50.2 (43.4,57.0) 18.4 (11.8,26.8)
Duration of Response Median® months (95% 6.4(5.4,9.5) 3.9 (3.0, 7.6)
CI)

Abbreviations: BICR=blinded independent central review:; CI=confidence interval.

?  Hazard ratio is estimated from a Cox proportional hazards model stratified by prior use of chemotherapy for metastatic disease
(0 versus 1, 2, or 3), by triple-negative disease status (triple-negative breast cancer [TNBC] versus non TNBC), and by history
of central nervous system metastasis (yes versus no).

P-values from stratified log-rank test (2-sided).

Conducted in intent-to-treat (ITT) population with measurable disease at baseline.

Response rate based on confirmed responses.

Median estimated from Kaplan-Meier probabilities.

s a0
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Figure 1. Kaplan-Meier Curves of PFS - EMBRACA Study
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SRRt Ao]/d HER2 /4 &AtelA= HER2 AAIAQ] trastuzumabo] A2} AmAl= FAA|ete] BHE

QWo] BEX|7o|H, tyrosine kinase inhibitorQ] lapatinib2 trastuzumab X|=of Amjat 2}l g7t
Az Elof st

HT FE 20149 129 HZx9o PARP AdiAQl olaparib(B3k2}, Lynparza®)o] germline BRCA ®o]7}
QL AHPA FAaok 2o £9xow, 20164 ribrucaparib(EE 27}, Rubraca®)x 2017 niraparibA|

Zd}, Zejula®)o] FAagto] 5<91= ek o]& 2018| olaparib¥} niraparib-& germline BRCA G4} Ho]
3 HER2 54 Aol F3d &t et A85& 57t $AHUAY. E7E talazoparib(@4H, Talzenna

NE AT FAEAT

L olaparib(Fm}, Lynparza®)@ niraparibAl &2}, Zejula®)o] o]o] &etzu}s](Talazoparib, A|&W:

M4, Talzenna®)o] £4 DNA Elo]| #oj®l §4¢l poly (ADP-ribose) polymerase(PARP)E 2}
oz

ruft
)
_;

5

@shs 71HeR 201849 8¢ U] FDACIA “9et T

Y

2 2A5= AAAE AQ BRCA Hol

)

(@BRCAm), HER2 24 & 184 E& Aoy 9%

AEA) grore

A2 gl Aol HAHYow Fjli obF

riol

A
ol

o] oFAl= BRACAYZA|A CDx(BRACAnalysis CDx) EH|AEES Ed AbHof| AME o]B 2 AA L]
ojo} gttt o]= BRCA HWol= f4A4 farete] 25~30%, A 4] 5~10%°14 Yetds BRCA H

o] 4572 SIsof s] wEeld.

PARP AA 9ol 4F54 E BRCA EdROZL s Mol et &l HER2 AA, B|7}
A4 Q1 EFGRA AAA, mTOR AA|, tha;24 A=A, sre AAA Tol dold F4d & tide=

AT glo] g5 olSe] AW FR A

J

=35 7 g4o] 715 FUAT Faotel] BRCA $4% SAwolt we ulgm wAHe] whet
PARP Thuld As|Ale] e ¥hilo] RolAT glrk BRCA 444 Sdwlols 714 4o A9 que &

L dAagt wrstso] 2tz Ao 80%, 60%7HA] Z7tE7] wjEo| PARP A|A] Afdto] 7o},
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