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METASZTATIKUS EMLORAK

ELSODLEGES CEL A PALLIACIO

5-15%-BAN TARTOS CR ERHETO EL SZISZTEMAS
KEZELESSEL

LOKALIS KONTROL ELERHETO SEBESZETI
BEAVATKOZASSAL, ILLETVE SUGARTERAPIAVAL

ER, PGR POZITiV DAGANATOKBAN, LAGY RESZ, CSONT
VAGY TUNETMENTES VISCERALIS ATTET ESETEN AZ
ELSODLEGES KEZELES HORMONTERAPIA



Osztrogének

Az ER tulprodukcidja az emlédaganatok hozzavetoleg 70%-
ban kimutathat?.

Az osztrogének szteroid hormonok, amely alapvetéen
befolyasoljak a normal emlé epithelium proliferaciojat.
Genomikai hatasmechanizmus

— Hormon-receptor kotédés kapcsan specifikus gének
transcriptioja és az altaluk kodolt fehérjék szintézise fokozddik

— A genomikai hatdsok orak/napok alatt jatszodnak le
Nem-genomikai hatasmechanizmus
— Neurotranszmisszio modulalasa a gén transcriptiotol fuggetleniil

— A nem-genomikai hatdsok mdsodpercek/percek alatt jatszodnak
le



ESTROGEN BIOSZINTEZIS

KOLESZTERIN = PREGNENOLON = 17aHIDROXYPREGNENOLON =) DEHIDROEPINDROSZTERON
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{ Estrogen is a generic term for estrus-
16a-HIDROXIOSZTRON .

‘ producing compounds; the three

_ most common naturally occurring

OSZTRIOL estrogens are: Estrone (E1), estradiol

(E2), and estriol (E3).
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OSZTRON/OSZTRADIOL

e OSZTROGENEKET AZ OVARIUM, PLACENTA,
MELLEKVESE, HERE, ILLETVE MAGA A DAGANAT
TERMELHET

e OSZTRADIOL A LEGEROSEBB, OSZTRIOL A
LEGGYENGEBB OSZTROGEN

» A KERINGO OSZTRADIOL 3%-A SZABAD
FORMABAN LERING TOBBI FEHERJEKHEZ KOTVE
(60% ALBUMINHOZ, 37% GONADALIS
SZTEROIDKOTO FEHERJEHEZ)

 AZ EMBERI VIZELETBEN AZ OSZTRADIOLNAK
LEGALABB 10 FELE METABOLITJA TALALHATO



ER action and signaling
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Crosstalk Between ER and mTOR Signaling

IGFR-1 HERZ-1

Plasma
membrane

Nucleus [ERE] [ER target genetranscription]

mTORC1 activates ER in a
ligand-independent fashion?

Estradiol suppresses
apoptosis induced by
PI3K/mTOR blockade?

Hyperactivation of the PI3K/
mTOR pathway is observed in
endocrine-resistant breast
cancer cells?

mTOR is a rational target to
enhance the efficacy of
hormonal therapy

Adapted from Di Cosimo and Baselga, Nature Clin Prac Oncol, 2009

1. Yamnik, RL. J Biol Chem 2009; 284(10):6361-6369.
2. Crowder, RJ. Cancer Res 2009;69:3955-62.
3. Miller, TW. J Clin Invest 2010; 120(7):2406-2413.



AZ ENDOCRIN SZABALYOZAS ES BEFOLYASOLASA
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ENDOKRIN TERAPIA

Selective estrogen receptor
modulators (SERMs)

A SERM az 6sztrogén receptor
kompetitiv antagonistaja,
interferal a DNS szintézissel
illetve gatolja a GO>G1 Iépést
a sejtciklus soran.*

* Egyes szoveteken agonista
hatas

* A legfontosabb gyogyszerek a
tamoxifen, raloxifen és
toremifen.

*J Pharmacol Exp Ther. 2000; 295(2): 431-
437.

** J Steroid Biochem Mol Biol. 1997; 61(3-6):

241-245.

Aromatase inhibitors (Als)

Az Al az aromataz enzimet gatolja,
ami a kering6 tesztoszteront
osztradiolla illetve az androstendiont
O0sztronna konvertalja.

Ez a periférias atalakulas
posztmenopauzaban az 6sztrogén
legfontosabb forrasa.**

Az Al csak akkor hatékony, ha az
O0sztrogén primer modon mar nem
termelddik (oophorectomia,
menopausa, LHRH terapia).

A szteroid szerkezetd, irreverzibilis
gatlast okoz, a nem-szteroid
szerkezetdi, reverzibilis gatlast okoz

A legfontosabb gyogyszerek az
Exemestan és Anastrazol/Letrozol.



ENDOKRIN TERAPIA

Szelektiv 6sztrogén Progesztinek
receptor downregulator

* Fulvestrant szteroid  Megestrol acetat illetve
szerkezeti antiosztrogén Medroxyprogeszteron acetat

* A tamoxifennél nagyobb ER * Szignifikans modon csokkenti
koto aktivitas az AR és ER receptor

* Nincs agonista hatasa expressziot

 Emlérakban a progesztinek
hatasmechanizmusa kettos:

— Egyéb szteroid hormonok
hatasanak modositasa

— Direkt cytotoxikus hatas a
tumorsejteken



ENDOKRIN TERAPIA

A premenopauzalis emlorakok 60%-a ER pozitiv

A premenopauzalis emlorak kezelésének része,
az ovarium osztrogén szintézis felfluggesztése
LHRH agonistakkal (+ tamoxifen vagy Al, vagy
fulvestrant).

Az LHRH agonistak , kimeritik”, az agyalapi mirigy
hormontermelését.

A leggyakrabban alkalmazott LHRH agonistak a
goserelin és leuprolid.



TAMOXIFEN

Az EBCTCG értékelése 15 éves az adjuvans kezelést
koveto 15 év analizise alapjan arra a kovetkeztetésre
jutott, hogy a tamoxifen a hormonreceptor pozitiv
korai stadiumu emloérak visszaesési ratat 13%-kal
(p<0,00001), az emldrak mortalitast 9,1%-kal
(p<0,00001) csokkentette.*

* Az ATLAS (Adjuvant Tamoxifen: Longer Against
Shorter) vizsgalat (n=80000) azt igazolta, hogy ha a
tamoxifen terapiat 10 évig folytatjak a standard 5
helyett, az emlorak mortalitas 4%-t tovabb
csokken.**

International Agency for Research on Cancer (IARC) revealed that 1677000 women were
diagnosed with breast cancer in 2012 and 577000 died.

* Lancet. 2005; 365(9472): 1687-1717; ** Lancet. 2013; 381(9869): 805-816.



ENDOCRIN REZISZTENCIA |

* Némely korai-stadiumu ER+ eml6rak esetén is komoly
a visszaesés lehetdsége.*

* Egy vizsgalat igazolta, hogy az endocrin terapia
idotartamanak 10 évre novelése kismértékben
csokkenti a relapszus esélyét, de az folyamatosan
fennall.**

* Ennek feltételezett oka az, hogy a tumorsejtek ,,alvd”
allapotba keriilnek (tumor dormancy), melynek
mechanizmusa nem teljesen ismert (tumor 6ssejtek;
tumor mikrokornyezet, pl. angiogenezis,

immunfaktorok.**#*, *x**

*J Natl Cancer Inst 2008; 100 (16): 1179-1183; **Lancet 2013; 381(9869): 805-816;
***Breast Dis 2006-2007; 26: 87-98;**** Breast Cancer Res Treat 2001; 65(1): 71-75.



ENDOCRIN REZISZTENCIA I

* Egy vizsgalat szerint a metasztatikus ER+ tumorokban
olyan mutacidk jelennek meg, amelyek lehetévé teszik
az ER fuggetlen transcriptiot, proliferaciot ez altal
csokkentve az endokrin kezelések hatékonysagat.*

* Az ER jelatvitel (phosphatidyl inositol 3-kinase [PI3K] -
Akt — mammalian target of rapamycin [mTOR])
valtozasai ugyancsak fontos szerepet jatszanak az
endokrin rezisztenciaban.**

* A PI3K - Akt — mTOR jelatviteli ut fontos szerepet
jatszik a sejt novekedésben, proliferaciéban, endokrin
— és kemoterapia — rezisztenciaban.

*Nat Genet 2013; 45(12): 1439-1445; **Ther Adv Med Oncol 2014; 6(4): 154-166.



ENDOCRIN REZISZTENCIA 1l

A BOLERO-2 vizsgalat kimutatta, hogy az
everolimus (MTOR gatld) + examestan
hatékonyabb, mint az examestan a PFS
(progression-free survival) vonatkozasaban,
olyan betegek esetén akiket korabban nem-
szteroid szerkezetli aromataz inhibitorral
kezeltek.*

*N Engl J Med 2012; 366(6): 520-529;,



Antl-hormaone therapy
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TABLE 1.

Hallmark Trials
for Adjuvant
Anti-Hormone
Therapy in
Postmenopausal

Women.

THE AMERICAN JOURNAL OF
HEMATOLOGY/ONCOLOGY
2016; 12(12): 18-23



JAMA Oncol 2015; 1(4): 528-534.
Figure. Schematic for Standard of Care Therapeutic Options for the Treatment of Metastatic Breast Cancer

Biopsy
L ¥ v
ER positive.D ER/HER2-positive® HER2-positivel Triple negative®
Ld l‘ Ld L4
Aromatase inhibitor with or Taxane, trastuzumab, and pertuzumah’ Chemotherapy
without palbociclib® TDM-19
Tamoxifen Lapatinib and chemotherapy
Exemestane and everolimus Trastuzumahb and chemotherapy
Fulvestrant
Other hormone
chemotherapy? ¥
2 Premenopausal women may receive regimens indicated for postmenopausal or HER2-targeted therapies alone or in combination as clinically indicated.
women if they are treated with ovarian ablation. In particular, endocrine therapy can be considered as monatherapy when
bConsideration of front-line therapy should be based on previous therapy patients have bone or soft-tissue disease or are asymptomatic.
received for early-stage disease. "Preferred first-line regimen; patients treated without pertuzumab may receive
Palbociclib may be considered in the front-line setting in combination with it in combination with trastuzumab with or without chemotherapy as future line
letrozole. therapy.

dChematherapy may be considered at any point if a visceral crisis Is suspected. Epreferred second-line treatment for patients progressing on a
?Patients with ER/HER2-positive disease may be treated with either endocrine trastuzumab-based regimen. TDM-1 indicates trastuzumab emtansine.

*Visceral crisis is defined as severe organ dysfunction as assessed by signs and symptoms, laboratory
studies, and rapid progression of disease. Visceral crisis is not the mere presence of visceral metastases, but
implies important visceral compromise leading to a clinical indication for a more rapidly efficacious therapy,
particularly since another treatment option at progression will probably not be possible. ESO-ESMO 2nd
international consensus guidelines for advanced breast cancer (ABC2) 2014.



Endokrin kezelés hatékonysaga a hormon receptor

status fluggvényében
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Proposed sequencing strategy for postmenopausal patients with
ER+/HER2 advanced breast cancer.

15! Line Metastatic" 2

RIBOCICLIB  AI or fulvestrant! (+/-)° CDK 4/6 inhibitor PALBOCICLIB

20d [ inel 2

EVEROLIMUS Al or fulvestrant! EXAMESTAN + ENTINOSTAT

+ mTOR OR + HDAC inhibitor3

Additional sequencing of endocrine therapy +/- targeted agent”
depending on previous exposure

Endocrine Refractory!
Switch to chemotherapy

' Participation in a clinical trial is highly encouraged if one is available for patient to participate in

* Decision to add targeted agent depends in part on tumor volume, disease tempo and desire for response
! Fulvestrant and Al (aromatase inhibitor) can be used interchangeably depending on prior exposure

2 |If relapse following adjuvant Al was <1 year prior, can proceed to either first line or second line directly

3 This would be the preferred second line in patients with increased protein acetylation; presently available

only on a clinical trial Medicines 2016, 3, 2; doi:10.3390/medicines3010002




Ciklus-dependens kinazok (CDK-k)

* Ciklus-dependens kinazok (CDK-k) egy serin-threonin
kinaz csalad.

* Fontos szerepet jatszanak a sejt-ciklus folyamataban.

* A cyclin D interakcidoja a CDK4- és CDK6-tal a
retinoblastoma (Rb) géntermék hyperfoszforilaciojat
okozza, aminek kovetkeztében a sejtciklus a G1 check-
ponton athaladva S-fazisba lép.

* A cyclin-D — CDK4/6- Rb jelatvitel zavara a kritikus Rb
check-pont regulacidjanak elvesztéséhez vezet, ami
szamos tumorban kimutathatg, illetve osszefuiggésbe
hozhatd az emlédaganatok endokrin rezisztenciajaval.

e A valtozasok lehetnek: cyclin-D amplifikacio, mutacid, Rb
mutacio, a negativ regulacio elvesztése (pl. p16,3)



PALBOCICLIB

* Palbociclib (Ibrance, Pfizer) egy kismolekulasulyu CDK4 és
CDK®6 gatlo.*

* Preklinikai vizsgalatokban gatolta a ER-pozitiv
emloétumorsejtek novekedését, szinergisztikus az
antiosztrogénekkel, és visszaforditja az endokrin
rezisztenciat.**

* Ezek alapjan keriilt sor a PALOMA (Palbociclib: Ongoing Trials
in the Management of Breast Cancer) elsé vizsgdlatra ami egy
nyilt, randomizalt vizsgalat amely a palbociclib plus letrozole
versus letrozole monoterapiat hasonlitotta 0ssze elsévonalu
kezelésként posztmenopauzas ER + és HER2 — el6rehaladott
allapotu nébetegeknél.***

* Mol Cancer Ther 2004; 3: 1427-38; ** Breast Cancer Res 2009; 11: R77; *** Lancet Oncol
2015; 16: 25-35.



PALOMA-1 VIZSGALAT
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Lancet Oncol 2015; 16: 25-35.




Researchers in the new, phase lll trial studied the treatment
in 666 women and found a greater than 10-month
improvement in progression-free survival compared to
letrozole alone (24 months versus 14.5 months). This is
equivalent to a 42% reduction in risk. The previous trial also
found a 10-month improvement, demonstrating a consistent
clinical benefit.

The most common adverse events were neutropenia (1.8%)
in the combination treatment arm and fatigue (0.9%) in the
letrozole-alone arm. Serious adverse events occurred in less
than 1% of patients in either arm, except for febrile
neutropenia, which occurred in 1.6% of the palbociclib arm,
and pulmonary embolism, which occurred in 0.9% of the
treatment arm and 1.4% of the control arm.

ASCO Congress 2016



PALBOCICLIB

* On March 31, 2017, the U.S. Food and Drug
Administration granted regular approval to
palbociclib (IBRANCE®, Pfizer Inc.) for the
treatment of hormone receptor (HR) positive,
human epidermal growth factor receptor 2
(HER2) negative advanced or metastatic
breast cancer in combination with an
aromatase inhibitor as initial endocrine
based therapy in postmenopausal women.



® o ® ° ° ®
Kisqgali (ribociclib)

* On March 13 2017 “The US Food and Drug
Administration (FDA) has approved Kisqali®(ribociclib,
formerly known as LEE011) in combination with an
aromatase inhibitor as initial endocrine-based therapy
for treatment of postmenopausal women with hormone
receptor positive, human epidermal growth factor

receptor-2 negative (HR+/HER2-) advanced or metastatic
breast cancer.

» “Kisqali is a CDK4/6 inhibitor approved based on a first-
line Phase lll trial that met its primary endpoint early,
demonstrating statistically significant improvement in
progression-free survival (PFS) compared to letrozole
alone at the first pre-planned interim analysis. Kisqali
was reviewed and approved under the FDA Breakthrough
Therapy designation and Priority Review programs



HDAC (Histone deacetylase)-gatlok

HDAC-gatlokat régota alkalmazzak a pszmhuatnaban és a
neurologlaban mint hangulat stabilizalo és antiepilektikum.

e Utdbbi idében vizsgaljak mint potencialis terapiakat
daganatokban®, parazitas betegségekben®* és gyulladasos
betegségekben™**,

* A génexpressziohoz szukséges a DNS ki- és be-csavarodasa
a hisztonok koril.

e Ezt a histone acetyl transferas (HAT) enzimek végzik az
altal, hogy acetylajak a hiszton lysin molekulait, aminek
kovetkeztében a chromatin ,fellazul” és a transcriptid
lehetové valik.

* Az ellentétes folyamatot a HDAC enzimek végzik,
eltavolytjak a lysinek acetyl csoportjait, kondenzaljak a
chromatint és leallitjak a transcriptiot.

* Current Topics in Medicinal Chemistry 2010; 10 (14): 1423-40; **Bioorganic & Medicinal
Chemistry 2010; 18 (1): 415-25; ***Drug Discovery Today 2005; 10 (3): 197-204.



HDAC (Histone deacetylase)-gatlok

* A pontos onkolégiai hatasmod nem teljesen
tisztazott, de epigenetikai mechanizmust
feltételeznek.*

A HDAC-gatlok p21 (WAF1) expressziot okoznak, ami
szabalyozza a p53 tumor szuppresszor aktivitast.

» Osztrogén+ERa k6todés mitogén szignal a
tumorgenezis szempontjabal.

 Ujabb adatok szerint a HDAC altal medialt chromatin

inaktivacio illetve DNS methylacio kritikus

komponens az ERa ,,csendesités” szempontjabdl az
eml6tumor sejtekben.**

*Nature Biotechnology 2010; 28(12): 1259-66; **Breast Cancer Research and Treatment
2005; 94 (1): 11-6.



CONSORT diagram

(*)One patient received no study drug and was excluded from the safety set. ITT, intention-to-treat.

Random assigrnmant
(M = 130)

ITT population ITT population
examastang + entinostat exemeastane + placebo
1|'| = E'ld-.l' 1|‘| = EE]'

Safety population® Safety population
exameastane + entinostat exemeastane + placebo
{n = 63} in = 6E)

J Clin Oncol 2013; 31:

2128-2135




Kaplan-Meier estimates of (A) progression-free survival
(PFS) and (B) overall survival (OS). (A) Vertical tick marks
represent the PFS time of patients without progressive
disease. (B) Vertical tick marks represent the survival time of
patients alive or lost to follow-up as of the last contact.
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Forest plot of progression-free survival for key subgroups. EE,
exemestane plus entinostat; EP, exemestane plus placebo; NSAI,
nonsteroidal aromatase inhibitor

Median (months)

Hazard
n EE EP Ratio 95% CI
All patients 130 428 227 0.73 0.50to 1.07 ‘
NSAl-sensitive 85 487 336 0.85 0.54 to 1.34 =
NSAIl-resistant 45 372 178 047 0.23t00.97 -
Last NSAl in 19 349 178 055 0.20to 1.57 -
adjuvant setting
Last NSAl in 111 487 227 074 0.49to1.10 '
adv setting :
Progesterone 102 428 197 0.66 0.43 to 1.02 .
receptor positive
Visceral 78 428 220 076 0.47to1.22 =
involvement :
Bone-only disease 24 5.36 4.61 0.89 0.37 to 2.10 b
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Trial Explores Adding Entinostat to Exemestane for
Advanced Breast Cancer

FEATURED CLINICAL TRIALS

BY: Marcia Frellick

REVIEWED BY: Shannon L. Puhalla, MD

Phase Ill study needs 600 people with hormone
receptor-positive, HER2-negative disease to evaluate
whether adding entinostat to exemestane is more
effective than exemestane alone

Trial starts: March 2014  Trial ends: Remains open to
enrollment as of June 7, 2017



EVEROLIMUS

Az everolimus mTOR (mammalian target of
rapamycin) gatlo
Az mTOR egy kinaz, amely a sejtek

energiaellatasban vesz részt (normal és koros
egyarant)

Az mTOR gatlas megfosztja a sejteket a
novekedéshez sziikséges energiatol

2012 juliusaban kapott FDA jovahagyast poszt-
menopauzas hormonreceptor pozitiv, HER2-negativ
emloérak kezelésére examestannal egyiitt adva



Everolimus in Postmenopausal HormoneReceptor—Positive Advanced Breast Cancer

N Engl J Mmed 2012; 366(6): 521-529
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Kaplan—Meier estimates of overall survival
Cl, confidence interval; EVE, everolimus; EXE, exemestane; HR, hazard

ratio; PBO, placebo
100

HR =0.89 (95% Cl=0.73=1.10)
Log-rank P=0.1426
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Table 1. Summary of adverse events®

Patients, n (%)

EVE + EXE
(n=482)

PBO + EXE
(n=238)

Serious adverse events
Suspected to be drug-related
Grade 3/4 adverse events
Suspected to be drug-related
Adverse events leading to
treatment discontinuation
On-treatment deaths
Total
Related to disease progression
Related to adverse events
Total treatment exposure,
patient-years
Exposure-adjusted on-treatment
deaths (deaths per patient-
year)

On-treatment deaths <4 months from randomization

Total
Related to disease progression
Related to adverse events

On-treatment deaths >4 months after randomization

Total
Related to disease progression
Related to adverse events

157 (32.6)

63(13.1)
266 (55.2)
197 (40.9)
140 (29.0)

22 (4.6)

14 (2.9)

8(1.7)
378

22(5.8)

11(2.3)
6(1.2)
5(1.1)

11(2.3)
8(1.7)
3(0.6)

37 (15.5)
4(1.7)
70 (29.4)
20(8.4)
12 (5.0)

4(1.7)

3(1.3)

1(04)
103

4(39)

*Deaths occurring >28 days after end of treatment are not included.
EVE, everolimus; EXE, exemestane; PBO, placebo.

Annals of Oncology 2014; 25: 2357-2362




Table 1. Systematic reviews of adherence to adjuvant endocrine therapy

Tamoxifen Aromatase inhibitor
Adherence (range)™® 41%—-88% 52%-91%
Therapy discontinuation (range)® 15%-20% within year 1 5%-25% within 2 years
Five-year therapy discontinuation 47.2% (95% ClI, 41.1%-53.5%) 31.0% (95% ClI, 25.9 %—-37.5%)

from meta-regression analysis®

“Murphy et al. (21).
“Huiart et al. (22).

:_ Adherence to Endocrine Therapy in
o Breast Cancer Adjuvant and
= Prevention Settings
f - Rowan T. Chlebowski, Jisang Kim, and
. Reina Haque
0

1 2 3 i 5 Cancer Prev Res 2014; 7(4); 378-87.

Years since diagnosis

@ Nonadherence fo tamoxifen
@ Depression and/or anxiety

Figure 1. Nonadherence rates for adjuvant tamoxifen therapy in clinical
practice and incidence of depression and/or anxiety in breast cancer
patients with early stage disease.



OSSZEFOGLALAS

* Az endocrin terapia a posztmenopauzalis
emlorak kezelésének alapveto része.

* Az endokrin rezisztencia attorésére uj
modern terapiak vannak

* Az adjuvans endokrin kezelések idotartama
fokozédott

e A metasztatikus emlorak elso és
masodvonalu kezelése ma mar kombinalt
terapia (endocrin+rezisztencia ellenes)



Table 2. Relative risk of breast cancer development in
women using hormone replacement therapy in the Million

Wormen Study [51]

Duration of HRT

Relative risk (95% CI)

Mewver using HRT

1.00 {(0.96-1.04)

Frevicusly using HRT:
shorter tham 1 year
1-4 years

S3-9 years

10 years and longer

Currently using ocestrogens alone:

shorter than 1 year

1-4 years

o2-9 years

10 years and long
Currenthy using osstrogens
with progestogens:
shorter tham 1 year

14 year

S3-9 years

10 years and long

0.94 (0.84-1.03)
1.01 {0.92-1.12)
1.14 {1.00-1.30)
1.05 (0.84-1.30)

0.81 (0.53-1.20)
1.25 {1.10-1.41)
1.32 {1.20-1.48)
1.37 (1.22-1.54)

1.45 {1.19-1.78)
1.74 {1.60-1.89)
217 (2.03-2.33)
2.31 (2.08-2.56)

HRT — haormone replacement therapy: 1 — confidence interval

Lupo M, Dains JE, Madsen
LT. Hormone replacement
therapy: an increased risk
of recurrence and motality
for breast cancer patients?
J Adv Pract. Oncol 2015; 6:
322-330



