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Palliative Oncologist: Specialists in the science and art of patient care. Hui D, JCO, 2015.
(Disease management + Supportive care)
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CLEOPATRA Study EIIIHEHER

e )
n =406 [ acebo + trastuzumab .
Docetaxel*
2 6 cycles
Pertuzumab + trastuzumab
L——

n =402 Docetaxel*
26 cycles

HER2-positive MBC
centrally confirmed
(N =808)

stratified by g
neo/adjuvant chemotherapy
Study dosing q3w:

— Pertuzumabl/placebo: 840 mg loading — 420 mg maintenance
— Trastuzumab: 8 mg/kg loading — 6 mg/kg maintenance
— Docetaxel: 75 mg/m2 — 100 mg/m? escalation if tolerated

graphic region and

* < 6 cycles allowed for unacceptable toxicity or PD; > 6 cycles allowed at investigator discretion
HER2, human epidermal growth factor receptor 2;
MBC, metastatic breast cancer;

PD, progressive disease.

Baselga J, et al. N Engl J Med 2012; 366:109-119.
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Baseline Characteristics

Placebo + T+D Pertuzumab + T + D
ITT population (n = 406) (n =402)

Median age, years (range) 54.0 (27-89) 54.0 (22-82)
Region, n (%)
Asia 128 (31.5) 125 (31.1)
Europe 152 (37.4) 154 (38.3)
North America 68 (16.7) 67 (16.7)
South America 58 (14.3) 56 (13.9)
Hormone receptor status, n (%)
ER- and/or PgR-positive 199 (49.0) 189 (47.0)
ER- and PgR-negative 196 (48.3) 212 (52.7)
Unknown 1 (2.7) 1 (0.2)
Disease type at screening, n (%)
Nonvisceral 90 (22.2) 88 (21.9)
Visceral 316 (77.8) 314 (78.1)
BRIEGINHFH

TYT30%, RILEVIBENES NBEBHIN=E 1N
MBCIZ#§ BRI ELFEIFILOAET
FSIRYXITERESD S0 F10%F1+

D, docetaxel; ER, estrogen receptor;

PgR, progesterone receptor; T, trastuzumab. Baselga J, et al. N Engl J Med 2012; 366:109-119.
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7 56.5
g 1 rsryzer
=~ 50
0
o 40

20.3 months

0.68
rSRYZXTTEL 95% Cl = 0.56, 0.84

10 (Slamon DJ, NEJM 2001) p<0.001
1
0 T T T T T T 1
0 10 20 30 40 50 60 70
n atrisk Time (months)
— Pz+T+D 402 a7 318 268 226 104 28 1
Pla+T+D 406 350 289 230 179 91 2 0

*PFSDHR$0.68 (18.7 7 A vs. 12.44° B)

Swain SM, et al. N Engl J Med 2015 14

HER2EZMRILE VB Erfs FEICXT LT
RIVEVEE+HNHER2E A CTRIB LIRS

100 — Letrozole 2.5 mg + lapatinib 1,500 mg
Letrozole 2.5 mg + placebo
=% LAY =L +5/5F =T
= 3334 A (PFS8.2m)
= 60
£ e
= vkay—i .
z 3234 A (PFS3.0m)
w
20

0 5 10 15 20 25 30 35 40 45 50
Time Since Random Assignment (months)

Patients at risk

Letrozole + 111 104 89 80 64 48 32 19 9 4
lapatinib

Letrozole 108 93 76 69 59 38 31 15 8 2

Johnston S, JCO 2009.

NILEVEBHRELst 51 ViakE LT
FUL 250mg LD + ANA vs. ANA
SWOG 0226388 2477 HI

RILVEVFERBTH507 ALUT

+40% had anti-estrogen | 1907 Median Overall Survival
-Stage IV 40% Combination, 47.7 mo (95% Cl, 43.4-55.7)
100 o Anastrozole, 41.3 mo (95% Cl, 37.2-45.0)
10% HER2[5 14 0.754
3
= Anastrozole + Fulvestrant
3 (154 deaths)
a i
= 050 Anastrozole
g (176 deaths)
o
0.254
Hazard ratio, 0.81 (95% CI, 0.65-1.00)
P=0.049 by stratified log-rank test
0.0 T T T T T T
12 24 36 48 60 72
Months since Randomization
No. at Risk
Anastrozole + 349 315 259 145 62 26 4
fulvestrant
Anastrozole 345 306 239 136 54 2 4

Mehta RS, NEJM 2012
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MANTA1 S ER

Enroliment
459 patients

Not eligible for random assignmen
(204 patients)
Less han stable disease

DBEESABnon-pPD B e

Evaluation for
response and eligibilty

TIVH LE~ 2 i
b SO L
Random assignment (04/98-10/03) Unknown o tes s s

256 patients (21 patients)
N

Paclitaxe| 175 mg/sqm No further chemotherapy
8 cycles Q21 days

Gennari A, et al. J Clin Oncol 2006;3912-3918.
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Fig 2. Kaplan-Meier estimates of progression-es survival Fig 4. Kaplan-Meier estimates of overall survival

Gennari A, et al. J Clin Oncol 2006;3912-3918.

B ECTERIN - FEIHEKCSG-BR 07025458
BRI vs. B
Study Design

Lig) , phase 11, Iti- t

Enroll period: 2007.05 - 2010.09 g

["PD ————————— Offthe study
324mMBC | I gy
patients with | H&

no prior :
chemotherapy ssessesRHillER
6cyclesof PG | CRIPRISD

[ Observation till PD

PG regimen

Paclitaxel 175 mg/m? Day 1 Stratification

Gemcitabine 1,250 mg/m? Day 18 8 1. Visceral diseases
every 3 weeks 2. Prior adjuvant taxane

vs. SD)

<
4.HR(#) vs. HR(-)

Primary PFS from
y Endpoi 0s, icities, QoL, and R Duration
Park YH, et al. J Clin Oncol 2013.

PFSHOSt B EICH#kEREETHLY

PFS oS

10 ToalAm  Fvonts Median  e5%Q)
~Maintnance 97 75 621089 Hazard raio, 0.65 (95% C1,0.42 10 0.99)
Observation 6 38 241053 P04

Hazard ratio, 073 (85% C1, 055 0 0.97)
Zo

month PFS rate aftr randorm assignment.
59.7% v36.0% (P < .001)

PFS
(probability)

S— . = Maintenance 37

3
Obsorvatn 49 235 18910281
0 6 12 18 24 30 3 42 48 0 6 12 18 20 3 3% 42 48
Time (months) Time (months)
No.at risk No. atisk
Maintenance 196 68 25 11 5 2 0 0 0 Mantemance 16 112 88 & 2 17 5 0 0
Obsevation 115 41 19 11 6 4 1 0 0 Obseatn 115 100 71 50 2 13 7 1 0

Park YH, et al. J Clin Oncol 2013.

2DDENFRHABDELED
[ | wmANTA1Y | KoreanTrial? |

Arm Continuation Observaion  Continuation Observation
(n=106) (n=109) (n=116) (n=115)
ER status ER+: 42.2% ER+: 41.5% ER+: 74.5%
ER-: 17.4% ER-:21.7% ER-: 25.5%
Unknown: 40.4%  Unknown: 36.8%
Induction [ADR or EPI]+PTX; 3w, 6cycles GEM + PTXq3w, 6 cycles

[ *HR therapy is allowed for ER+]

CR+PR 62.4% 62.3% 50%
CR+PR+SD 1009%** 1009%** 78.6%

PFS 8M (TTP) 9M (TTP) 7.5M 3.8M (P=0.026)
0s [ 28M 29M ][ 36.8M 28M (P=0.047) ]

*¥17 pts has no measurable lesion but no experience progression after induction therapy
1) Gennari A, etal.J Clin Oncol 2006;24:3912-3918. 2) Park YH, et al. ) Clin Oncol 2013.
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Hgggg& WPTX =L
MBC
(15 ine) wPTX
N: 1301 znd
TJI/:EJﬁtE wPTX Line

RO EFEILPTX)EHERAL T RILVESFETHREMIFLET

>IBRMEEE : Time to Failure of Strategy (TFS) (1-3/@)
>BIRWFBIED: 2F 47K, LEFHR, PFS (D-@, D-Q, BARLRILE-Q),
Safety, QOL, /\1 AV —A—RIOEMY, F

>BIRERE - 1606 (201601 8#4ET)

BV: bevacizumab, wPTX: weekly paclitaxel
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Genomic landscape of breast cancer

B TP53EPIK3CAERNBEIHENS\* (30%I2E)
m ERBB2, FGFR1, CCND1DIEIEHZDR* (10-20%)

m (RO, PTENER - k5. AKT1, RB1, BRCA1/2
ZER(IWERNCEE

® PI3K/AKT/mTOR, p53, CCND1(cyclin D1)/CDK4/Rb
TRIEOIE LN SEE L\ *

*2HT 9 THDETOHEE
Stephens PJ, Nature 2012.
28 Arnedos M, Nat Rev Clin Oncol 2015.

Genomic landscape of breast cancer
Especially for HR+

TP53EPIK3CAZENREIHENZ L\ (50%712E)

® ERBB2, FGFR1, CCND1DIEIEHZDIR* (20-30%)

m ARV, PTENZER - k5. AKT1, RB1, BRCA1/2
ZR(JERRNICER

® PI3K/AKT/mTOR, p53, CCND1(cyclin D1)/CDK4/Rb
RIEOIEH LN SEE L\ *

*2H TG THDETOHE
Stephens PJ, Nature 2012.
29 Arnedos M, Nat Rev Clin Oncol 2015.
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BOLERO (Breast cancer trials of OraL EveROlimus)
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mTORMEZEIAOY R L DR

name phase/type T:g drug Hazard ratio
BOLERO 1| g, | st ﬁ?ﬁ%ﬁiﬁiﬁﬁi!ﬁo (066" 1 HR)
BOLERO 2 ER+II-I|IER2- I::/g(l) gg N El\ggefo 043
BOLERO3 | oy | "Tas | WNR + Tras 4 placebo | (065 bR
BOLERO 4 | pp heoy | Ist | LET+ EVE -> EXE + EVE
BOLERO 6 | o ML | "0 | EVE vs. Cape vs. EXE + EVE

PAC: paclitaxel, Tras: Trastuzumab, EVE: everolimus, EXE: exemestane, VNR: vinorelbine, LET: letrozole, Cape: capecitabine
ns-AlL non steroidal aromatase inhibitor

*Statistically significant

1: Hurvitz SA, SABCS 2014, 2: Baselga J, NEJM 2011, 3: Oregan M, Lancet Oncology 2014
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Z|4% & Cyclin D1, CDK4/6

ER/PR, MDM2

/AR
MAPKs l’ Wnt/B-catenin

STATs
N

L
p53

Cyclin DIEIR A4V Tk

p21 °
PI3K/Akt —> i
/1 Cyclin D1 CDK4 or 6 k 16 P yres
NF-xB /7
J_ ® HURRIBENFZERIEPS3IZ
) BT RS REMHT B
\ (Bailey ST, PNAS 2012)
g ® MDM2IXERDERTEMHALAE
/‘ a EAET BELLIRO AR
0 _)/ Complers, BRI B(Saji S, BBRC 2001)
Restriction \/ (Tumor suppressor)

oint.
P Gene

transcription

Cell tycle

2nd linglEE L TD
CDK4/6BHZEZE Palbociclib+Fulvestrant

PALOMA3 Study Design

Palbociclib

HR+, HER2- ABC (125 mg QD;
Pre-/peri-" or post-menopausal 3wks °"i1 wk off)
Progressed on prior endocrine 2:1Randomization FuNestrant
Hlieapy; N=521 (500 mg IM g4w)
— On or within 12 mo adjuvant

— Ontherapy for ABC Stratification:

<1 prior chemotherapy regimen « Visceral metastases
for advanced cancer

Placebo
(3 wks on/ 1wk off)
« Sensitivity to prior +
hormonal therapy n=174 Fulvestrant®
“All recelved goserelin « Pre-/peri- vs Post- (500 mg IM g4w)
menopausal

Post-menopausal patients must have progressed on prior aromatase inhibitor therapy.

fadministered on Days 1 and 15 of Cycle 1 Clinicaltrials gov NCT01842135

Presented By Nicholas Turner at 2015 ASCO Annual Meeting Turner N, NEJM 2015.

2nd linej&%& & L CdDPalbociclib+Fulvestrant
FulvestrantE&| (BB PFS

100+ Hazard ratio, 0.42 (95% Cl, 0.32-0.56)

P<0.001

Palbociclib-fulvestrant (N=347)
Median progression-free survival,
9.2 mo (95% Cl, 7.5-NE)

Placebo-fulvestrant (N=174)

Probability of Progression-free
Survival (%)
=
g
i

204
Median progression-free survival,
10| 3.8 mo (95% Cl, 3.5-5.5)
T T T T T 1
2 4 6 8 10 12
Month
No. at Risk
Palbociclib— 347 279 132 59 16 6
fulvestrant
Placebo— 174 109 42 16 6 1

fulvestrant
Turner N, NEJM 2015.
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' DNA double halix

HDACI ‘open up’ the structure of DNA

pam
Chramoson e Closed chromatin = Genes off
[
\H‘; o, o HDAC
F Inhibitors
RO \/ (HDAC)
\,

\ Histone Histone
N (HATs) (HDACs)

Open chromatin =
Genes on

HDACBEZ%  Entinostat
PFSOIER (TH T H=H . OSHIERIFHSH

Phase Il 518& TH+E X XA + Entinostat vs. TF X245 > + Placebo
A B
0 S ——— 10 — Examestane  aniosa: medin, 213 s
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5
£ W, 073:95%G, 05010 107
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e HR, 0.59; 95% CI, 0.36 10 0.97 .
e 2-sided stratified log-rank P= 036
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o
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it P S S I et S A S

AR TORREE. REAEGEREACERTT Yardley DA, et al. J Clin Oncol 2013.
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b Fusion with YAP1 after exon 6 of ESR1
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Ma CX, Nature reviews cancer 2015.
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D538G (32)

111 (GDC-0810 or ARN-810)
ER-« degradation ICso = 0.7 M
R.q degradation Efficacy = 91

GDC- OSth‘EREEW‘J(
R

AACR (#CT731 EHH,MM 2015.
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Ma CX, Nature reviews cancer 2015. “
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G';z“(;;h tf::s(or Signaling pathway
(HER ‘f’am”y (PI3K/AKT/mTOR,
IGF-1R, FGER) Ras/MEK/MAPK)

Ligand /
Phosphorylation /
Dimerization Super active multi transmission
= PI3K, MAPK, FGFR pathway

Electricity _'m w\ Progression

Dve

Road
i e [ ——~

Super active transmission

)&& = Cyclin D1 amp, p16 loss

Downstream
Estradiol Estrogen receptor gene expression
Super efficiency engine
= adaptive to low E2
= dysregulation of ER, ER mutation

Other fuel usage .
= androgen derivative

Saji S, INCO, 2015,
Saji S, Nat Rev Clin Oncol 2012.
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Growth factor

receptors Signaling pathway

" (PI3K/AKT/mTOR,
(HER family,
IGF-1R, FGFR) Ras/MEK/MAPK) . ) )
Ligand / mTORi, PI3Ki, (FGFRi)
Phosphorylation /
Dimerization Super active multi transmission
o ? = PI3K, MAPK, FGFR pathway

Electricity _‘m m Progression
e
Road
e

Super active transmission

)&{ = Cyclin D1 amp, p16 loss
Downstream  CDK4/6i
Estradiol Estrogen receptor gene expression

Other fuel usage .
= androgen derivative

Super efficiency engine L
= adaptive to low E2 HDAGH

- N y Saji S, 1JCO, 2015,
= dysregulation of ER, ER mutation New-SERD Sali S, Nat Rev Ciin Oncol 2012
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RILEY

100+ Median Overall Survival
Combination, 47.7 mo (95% Cl, 43.4-55.7)
Anastrozole, 41.3 mo (95% Cl, 37.2-45.0)
0.754
=
s Anastrozole + Fulvestrant
5
A os0d (154 deaths)
= Anastrozole
E (176 deaths)
o
0.254
Hazard ratio, 0.81 (95% Cl, 0.65-1.00)
P=0.049 by stratified log-rank test
0. T T T T T T
12 24 36 48 60 72
Months since Randomization
No. at Risk
Anastrozole + 349 315 259 145 62 26 4
fulvestrant
Anastrozole 345 306 239 136 54 22 4

SWOG 02265#8 Mehta RS, NEJM 2012

RIVEFUE + D FARMEREEOBIAERER 1551 >F -5 @FTnns

. ECOG-ACRIN postmeno
HDAC | entinostat (n2c00) | exemestane o lime
PALOMA-2 i (it postmeno .
(n=650) etrozole 1stline
PALOMA-3 post and premeno with
palbociclib (n=417) M e LHRHa, 2nd line |°-2 Y% 38
(PD-0332991) PALOMA-4 o letrozol Asian postmeno
(n=330) etrozole 1stline 3
PEARL | exemestane postmeno
(n=348) vs. itabi 2nd line 3
MONALEESA-2 postmeno
CDK4/6 (n=650) n letrozole 15t line -
ribociclib | MONALEESA3 | | | (o Postmeno )
(LEEO11) (n=660) LI Eie 1st, 2nd line
MONALEESA7 | | tamoxifen/ns-Al premeno )
(n=660) +LHRHa 1st line
MONARCH 2 post and premeno with
e (n=550) M| fuvestrant ™, ipya, and line -
(LY2835219) MONARCH 3 I Al postmeno N
(n=450) i 1st line 05
EOLERO:2 | exemestane posiens 6.9vs. 2.8/ 30-98 vs.
TOR (n=724) 2nd line 26.55
SWOG 1222 - fulvestrant postmeno, stage-IV. .
(n=825) +anastrozole 1stline
Pan- | buparlisib BELLE-2 postmeno
PI3K (BKM120) (n=842) I fulvestrant 2nd line 6.9vs. 5.0

EAHTORKEE, REINEGERESCHETT %% Saii S, Breast Cancer 2015.
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