2
O
73!
O

5
o

SAVERIO CINIERI

& UNIVERSITA DEGLI STUDI DI BAE]
& UNIVERSITA DEGLI STUDI DEL SALENTO

&IBCSG

& MED ONCOLOGY DPT EUROPEAN INSTITUTE

ONCOLOGIA MEDICA & BREAST UNIT BEINTASI
OF ONCOLOGY, MILANO

UNITA OPERATIVA COMPLESSA



Saverio Cinieri Disclosures

Direct and indirect with OncologyPharma Companies:

Honoraria, Institutional Grants/Research Support, Advisory Boards, Scientific National and
International Meeting Support.

Lilly, Pfizer, Roche, AstraZeneca, Amgen, Novartis, Pierre Fabre, Italfarmaco, Astellas,
Takeda, Eisai, Bayer, Teva, Boehringer Ingelheim, Servier, Sanofi Genzyme, MSD, Merk
Serono, Celgene, BMS, Ipsen, Puma, Incyte, Pierrefabre.

These relantionships do not impact my ability to present an unbiased presentation.

THIS PRESENTATION IS THE INTELLECTUAL PROPERTY OF THE AUTHOR/PRESENTER



Biology of HR+/HER2- MBC

Receptor status may change during metastatic progression and receptor discordance can
have a prognostic impact.
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Endocrine Therapy for HR+ MBC: key considerations

Sequential hormone therapy is the preferential treatment for most patients with
HR-positive/HER2-negative MBC.

Many treatment options available: endocrine monotherapy or combinations with
targeted agents.

Endocrine resistance is universal, duration of response is variable.

Chemotherapy as first line should be considered for patients with immediately life-
threatening disease.



Endocrine Resistance

Endocrine Resistance after Adjuvant ET Endocrine Resistance in ABC

Early Relapse on ET Primary PD within 24 wks Endocrine
Resistance from start of ET - Refractoriness

Tamoxifen

Aromatase inhibitor

Relapse after 2-3 years on ET
or within 1y after termination PD after 24 wks Endocrine

I Acguired from start of ET | Resistance
Resistance

Tamoxifen

Aromatase inhibitor

Late relapse off ET
I No prior ET
5 years of Endocrine Therapy Endocrine

No prior endocrine therapy Sensitive

Endocrine

Modified from S Johnston and ABC3



@ The Nobel Prize in Physiology or Medicine 2001
Leland Hartwell, Tim Hunt, Sir Paul Nurse

Share this: | +| =D

The Nobel Prize in Work in yeast led to Nobel prize in 2001:
Physiology or Medicine Nurse, Hartwell and Hunt for discovery of CDKs
2001

Leland H. Hartwell Tim Hunt Sir Paul M. Nurse
Prize share: 1/3 Prize share: 1/3 Prize share: 1/3

The Nobel Prize in Physiology or Medicine 2001 was awarded jointly
to Leland H. Hartwell, Tim Hunt and Sir Paul M. Nurse "for their
discoveries of key regulators of the cell cycle”.



Palbociclib

M GO

G1

L=

CDKA4 ICy, = 11 nM
CDK6 IC,, = 16 nM

FDA approved 2015

CDK 4/6 inhibitors
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| AA Estrogen  Pathways I

CDK6 IC,, =39 nM

I

_Q Palbociclib |
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l Sammons SL et al, Curr
Cancer Drug Target 2017
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CDK9 IC,, = 57 nM

Abemaciclib CDK1 IC,, = 1,627 nM

FDA approved 2017

FDA approved 2017

I, Mol Can Ther, 2016



Probability of Progression-free

Survival (%)

CDK 4/6 inhibitors: first line setting

PFS CDK4/6 PFS Placebo HR (95%Cl)

First-line, Al-sensitive

Treatment

PALOMA-2 666 Let+Palbo 24.8 14.5 0.58 (0.46-0.72)
Let+Pla

MONALEESA-2 668 Let+Ribo 25.3 16.0 0.57 (0.46-0.70)
Let+Pla

MONARCH-3

493

Al+Abema 28.8

Al+Pla

14.8 0.54 (0.42-0.70)

60— ' Palbociclib—Letrozole

50

40 ' ‘

20 Ha(zgasgr(’?lt’u%j):_so.n) Placebo-Letrozole L}_&

10— Two-sided P<0.001

0 T T T T T T T T T T T

0 3 6 9 12 15 18 21 24 27 30 33
Months

Finn RS et al, N Engl J Med, 2016

| Censored observations
—= Abemaciclib arm: median, not reached

100 = 183 2 Placebo arm: median, 19.2 months
- 80
70 4
60 — 60
Ribociclib 50 -1
+ Let: I
40 i 40 -
30
20 - Hazard ratio (95% Cl) 0.568 (0.457-0.704) 20 _'
P value 9.63x10° ] HR (95% Cl): 0.51 (0.38 to 0.72)
3 7 10 o Log-rank Pvalue = .000102
— T T T T T T T T T T T T T LSV ST (SR S S A M SO ey L CUL U e (LI S T S B P 52 B O e
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 0 4 8 12 16 20 24 28

Time (months)

Hortobagyi GN et al , Ann Oncol 2018

Time (months)
Goetz et al, J Clin Oncol, 2017



Second-line, endocrine pretreated n

CDK 4/6 inhibitors:
2"d line or early relapse during/after adjuvant ET

Treatment

PFS CDK 4/6

PFS Placebo HR (95%Cl)

PALOMA-3 521 Fulv+Palbo 9.5 4.6 0-46 (0-36—0-59)
Fulv+Plac
MONARCH-2 669 FulvtAbema 16.4 9.3 0.55 (0.45-0.68)
Fulv+Pla
100 — Fubrestzant phes palboadib (n=347)
Median peograssion-free sunaval 9.5 months @
(35% (19-2-12.0) <= 100 4
= 80+ == ;"ﬁm"'tp""’;bﬁb" :'r"_!fTi', P © y == abemaciclib + fulvestrant (n = 446); median, 16.4 months
S : : .n_.o.?g.@"m T = i placebo + fulvestrant (n = 223); median, 9.3 months
[ {(5uli3556) S 804
S 6o C?J 4
g ® 60
é 40+ 4 Lt ]
= 3!,.,,__.., L 40 -
+ e 3|
g | S 1
- Wo4b wn E
(95% 0 0.36-0-5%; i g 20“_ Log-rank P < .001
ROy = 1 HR, 0.553 (95% Cl, 0.449 to 0.681)
o | A N (TR TR 5 T | ] M ST R) D 5 1 =
c-:zaasl*égw 12 13 14 15 - R S T N N S . i -
Q- o 3 6 9 12 15 18 21 24 27 30

Cristofanilli M. et al, Lancet Oncol 2016

Sledge GW et al, J Clin Oncol 2017



MONALEESA-3:

-

* Postmenopausal
women and men
with HR+/HER2-
ABC

* No or <1 line of
prior endocrine
therapy for
advanced disease

» N=726
A

Randomization (2:1)

Stratified by:

* Presence/absence of liver/lung
metastases

* Prior endocrine therapy

First line
(i.e. treatment-naive for ABC)

* Relapse >12 months after completion of
(neo)adjuvant endocrine therapy

OR

* De novo advanced/metastatic disease
(no prior exposure to endocrine therapy)

phase lll placebo-controlled study of ribociclib +

Fulv

Primary endpoint

« PFS (locally assessed per
RECIST v1.1)

Secondary endpoints

« Overall survival

» Overall response rate

« Clinical benefit rate

« Time to response

* Duration of response

+ Time to definitive
deterioration of ECOG PS

« Patient-reported outcomes
« Safety
 Pharmacokinetics

Second line + early relapsers
(i.e. received up to 1 line of prior endocrine therapy for ABC)

» Early relapse on or <12 months from completion

of (neo)adjuvant endocrine therapy
OR

» Relapse >12 months from completion of
(neo)adjuvant endocrine therapy with
subsequent progression after 1 line of
endocrine therapy (antiestrogen/Al) for ABC

OR
= ABC at diagnosis that progressed after

1 line of endocrine therapy (antiestrogen/Al)
for ABC

Probability of PFS (%)

Probability of PFS (%)

S
o

(o
(]

S
o

N
o

First line*

PFS Ribociclib+ = Placebo +
(investigator L

fulvestrant estrant
assessment) n=129
Events, n (%) 76 (31.9) 66 (51.2)

Median PFS,
months

Hazard ratio
(95% CI)

NR 18.3

0.577 (0.415-0.802)

8 10 12 14 16
Time (months)

Second line + early relapserst

PFS m : >+ le c - +
(investigator fulvestrant  fulvestrant
assessment) n=236 o n=109
Events, n (%) 131 (55.5) 84 (77.1)
Median PFS,
months

Hazard ratio
(95% CI) 0.565 (0.428-0.744)

14.6 9.1

8 10 12 14 16 18
Time (months)

20 22

Slamon DJ ASCO 2018

18 20 22 24 26

24 26



CDK 4/6 inhibitors: place in therapy

1st CDK4/6 + Al Trial 2nd Fulv PFS mo TOT mPFS

PFS mo
Palbociclib PALOMA-2 27.6 PALOMA-3 4.6* 32.2
Abemaciclib MONARCH-3 28.8 MONARCH-2 9.3 38.1
Ribociclib MONALEESA-2 25.3 MONALEESA-3 9.2 34.5

1st Al PFS mo 2nd Fulv+CDK4/6inh TOT mPFS

PFS mo

Palbociclib PALOMA-2 14.5 PALOMA-3 11.2* 25.7
Abemaciclib MONARCH-3 14.8 MONARCH-2  16.4 31.2
Ribociclib MONALEESA-2 16.0 MONALEESA-3 14.6 30.6

*heavily pretreated



CDK 4/6 inhibitors: place in therapy

CDK4/6i upfront for all?

* OSdata

* Clinical subgroups

* Toxicity

* Quality of life

* Costs

* Regulatory restrictions (still no data on CDK4/6i after 15t line fulvestrant)

e Biomarkers



CDK 4/6 inhibitors: overall survival

ORIGINAL ARTICLE

Overall Survival with Palbociclib

and Fulvestrant in Advanced Breast Cancer

N.C. Turner, D.J. Slamon, J. Ro, |. Bondarenko, S.-A. Im, N. Masuda, M. Colleoni,
A. DeMichele, S. Loi, S. Verma, H. Iwata, N. Harbeck, S. Loibl, F. André,
K. Puyana Theall, X. Huang, C. Giorgetti, C. Huang Bartlett, and M. Cristofanilli

Presented at ESMO 2018

Percentage of Patients

1

Median OS months
Palbociclib + Fulv: 34.9 (95% Cl 28.8-40.0)
Placebo + Fulv: 28.0 (95% Cl 23.6-34.6)

Wclihﬂ;hestrant
*\u\*

Stratified hazard ratio for death, 0.81 (95% Cl, 0.64-1.03)
P=0.09

Unstratified hazard ratio for death, 0.79 (95% Cl, 0.63-1.00)
P=0.05

b3

Placebo +fulvestrant

T 1 1 1 1 1 T 1 1
6 12 18 24 30 36 42 43 54

Months



CDK 4/6 inhibitors: overall survival

LONG NATURAL HYSTORY OF DISEASE

Endocrine therapy Chemotherapy BSC

* Impact of new therapy at early point
* Impact of subsequent therapy

* Trials not powered for OS

* Individual patient-level meta-analysis



CDK 4/6 inhibitors: post-progression data

PALOMA-3

SYSTEMIC SUBSEQUENT ANTICANCER THERAPIES

6.6 months i i 6.9 months i
Palbociclib + Fulvestrant (n=347 Placebo + Fulvestrant (n=174 PAL+FUL m
Line of Subsequent Therapy PBO*FUL R
Third or Thirdor | earur o
Treatment, n (%)* First Second  Greater First Second  Greater PBO+FUL . ~_mOS=28ms
Any treatment received? 248 182 131 140 13 85 — m
Chemotherapy 138(56) 133(73) 121(92) | 87(62) 76(67) 76(89) | peossur T
Antihormonal 100 (40) 40 (22) 38 (29) 52 (37) 29 (26) 31 (36) — m
mTOR kinase inhibitor 40 (16)  17(9)  20(15) | 21(15)  12(11)  13(15) | ssosruL . L
CDK4/6 inhibitors* 6 (2) 2(1) 6 (5) 9 (6) 6 (5) 15 (18) PAL#HL
TEST
Median (range) number of lines of post-progression therapy: palbociclib arm, 2 (1-10); placebo arm, 3 (1-10). PeosTUL : : : :
27 patients in the PBO arm received postprogression CDK4/6 inhibitor treatment. ’ 8 1 e (Month;m % » %

+ Sensitivity analysis suggests reduction of the treatment effect size

Cristofanilli M, ESMO 2018



CDK 4/6 inhibitors: real-world data

Treatment post-palbociclib Frequency (%)
Systemic anticancer treatment 26 (76.5)
POST-PALBOCICLIB TX Chemotherapy 24(92.3)
PALBOCICLIB+HT §  PFS-2 | Caelyx 4(15.4)
ﬁ ﬁ ﬁ Capecitabine 7 (26.9)
Carboplatin + Gemcitabine 1 (3.8)
Palbociclib start PD/death PD/death Eribuline 6 (23.1)
Nab-paclitaxel 5(19.3)
100 A MTX — Ciclophosphamide 1(3.8)
Endocrine Therapy 2(7.7)
Everolimus + Exemestane 2(7.7)
. Best Supportive Care 8(23.5)
80
s -
o
E Best Response Frequency (%)
| CR 0(0.0)
PR 1(4.2)
60
SD 15 (62.5)
| Median PFS-2: 5.8 months (95% CI 3.4-8.3) PD 8 (33.3)
40 0 2 4 6 8

months Menichetti A, AIOM giovani 2018



CDK 4/6 inhibitors: clinical subgroups

Fulvestrant + CDK 4/6 inhibitors in premenopausal women

PALOMA-3 (subgroup analysis)

100 ~ ¢4 —L“—

Median PFS, months (95% Q1)

=~ Palbociclib + Fulvestrant 9.5 (7.4-NE)
-+ Censored
Placebo + Fulvestrant 5.6 (1.8~7.6)
Censored
0+ HR(95% ), 0.50(0.29-0.87)
Two-sided unstratified log-rank test: p = 013
T T T

Progression-free survival (%)

M M T T T T T T T
U : 3 4 5 6 g i3 s 10 n
Patients at risk: Time (months)

Palbociclib + Fulvestrant 72 69 55 54 51 51 40 40 17 17 5 5
Placebo + Fulvestrant 36 34 20 20 19 19 1 14 - 4 3 1

2
[
>
>
&
2
v
gt
\
s
2
$
3.
a

MONARCH-2 (subgroup analysis)

Median PFS
no
10.8m »

MR (B8% CI); 446 (204, 754), p= 002

12 1
Time (months)

Loibl S, Oncologist 2017; Neven P, ASCO 2018

Al/tamoxifen + goserelin + CDK 4/6 inhibitors in premenopausal women

MONALEESA-7

Ribociclib
(600 mg/day.
3-weeks-on/1-week-off) =
tamoxifen/NSAl + goserelin
n=335

Pre- and perimenopausal
women with
HR+,HER2- ABC

No prior endocrine

therapy"® and s1line of
chemotherapy for
advanced disease

N=672

Progression-free survival (%)

‘ Riboockb group

T — Placebo grovp

S, HR 055 (5% €1 0 £4-0-69): p=0-0001
20 X % ‘

% —— bx —
L “on
A ~ -
60 - - —
;ukx L--ﬂ a
-
— o
40 - ey
20
0 T T T T T T T U T T T T 1
Q 4 b 8 10 12 i 16 18 20 2 M 26 28 30

Tripathy D, Lancet Oncol 2018



CDK 4/6 inhibitors

FDA pooled analysis of raw data from 5 RCTs: PALOMA-2, PALOMA-3, MONALEESA-2, MONARCH-2, MONARCH-3

Endocrine Therapy: Al or Fulvestrant

PR Negative Lo
100% —— Placebo 100% +
g 8O% 4 ~—— CDKI g 80% - \
‘5 -—
> 60% 1 S 60%1
E 40% 4 2 40% 1
o
& 20%4 & 20%+
-'r-‘—r 1 v -~ v ™ 1 m",,% S—
0 5 10 15 20 25 35 0 5 10
At Risk Honwe At Risk
Placebol78 101 62 30 12 S5 1 Placebo 82 47 36
COK)312 227 171 99 51 26 3 COKI182 141 110
Endocrine Therapy: Al
: De Novo Metastatic
100%4\%\ - Placebo
w »
T o .
-— "-*
o
> e .
= 60% e,
= “*_& -
£ 40%- ’ .
£ o T 19
20%+
0 5 10 15 20 25 30 35
At Risk PP
Placebo 238 192 147 88 45 21 1
COKI ' 9 116 v 3

: clinical subgroups

bular Cancer _Bone Only Metastases

e Placebo 100% —— Placebo |
COX1 é‘ 80%+ —— CDKI
S 4
> 60% 4
5 A0%4
b‘*‘**—- § -
& 20%4
P TE———— - P — 0%1 L ¥ ’ 1] L) ¥ ]
15 20 25 30 35 0 5 10 15 20 25 30 35
Months At Risk Months
26 14 8 2 Placebo 317 251 186 111 55 22 3
75 35 20 2 COKISSE a0 3%6 271 156 B0 13
Disease Free Interval >12 mo
100%1 \; —— PMacebo
2 80%- \"‘“ CDKi1
= %
S R e
» 60%~ oy
% \‘-\ R e 1
Bt \\ e
© . |
& 20%- ©.
’ Y ¥ ¥ ¥ v L I' -;
0 5 10 15 20 25 30 35
At Risk Months
Placebo 377 286 210 111 %3 3
COKI S - : T -

Gao J, ASCO 2018



Progression-free survival, %

Progression-free survival, %

CDK 4/6 inhibitors: clinical subgroups

PALOMA-2 Pts with visceral metastasis

FALCON

— Palbociclib + Letrozole, median 19.3 months (95% Cl, 16.4-22.2) L0 — Ruvestrant 500 =g (n= 135)
003 ~—- Placebo + Letrozole, median 12.9 months (95% Cl, 8.4-16.6) — Anastrezie 1 g 2n-110)
++ Censored 90 =\
HR, 0.63 (95% Cl, 0.47-0.85), P < 0.01
80 &0
3 n
o
3
60 — T 20
&
¥ 5o
. f -
ey = &
e ¥
20 j’_ = 20
mesmrlenameng 7 & 10| HRODY(FHRCIOM-LI)
! " | Medan prograsion-free sosvival
‘ 10 Fvedrant 138 months
0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T - o :f a
01234567 8 910111213 14151617 18192021 222324 2526 27 28 20 30 31 3233 34 _ | Anastrazoie 158 sonths
Time. months v | I S U T 7Y PO T T 1 1
0 3 & 9§ 12 15 1B 21 M I IO P BV
Pts without visceral metastasis 2 e S B
7 — Hulyestiart 500 mg (n-C5)
o ) —— Anastooaoie 1 ma (n=113)
—— Palbociclib + Letrozole, median NR months (95% CI, 25.1-NE) - ch
100 -~ Placebo + Letrozole, median 16.8 months (95% Cl, 13.7-22.2)
++ Censored -
————— HR, 0.50 (95% Cl, 0.36-0.70), P < 0.0001
80 | x -
R
o4
T Mg
40 X g
o e e I
: -
|
20 B s | HR053(g5%01042-084)
Median progression. free sunival
- Fuvemrmant 723 momn
t+—/—m—m—m——————T—T T T T T T T T Amastrarole 13 8 months
01234586 7 8 91011121314 1516 17 18 1020 21 22 23 24 25 26 27 28 29 30 31 32 33 34
Time, months 3 £ o . % !; . i . . hae e
; 0 3 & 9 12 15 18 21 34 27 3W 13 3% 39

Turner NC et al, Ann Oncol 2018

Time rom mndameation (ment™sipopertson J et al, Lancet 2016



CDK 4/6 inhibitors: toxicity

_ Palbociclib Ribociclib Abemaciclib

Neutropenia ‘/k] W @ZI
Anemia vv vv vv

Thrombocytopenia v/
Fatigue v v v

Diarrhea v v
Nausea

QTc prolongation v

Venous thromboembolic events 4.9% abemaciclib arm vs 0.6% placebo arm (MONARCH-3)

/2919 ASF.P wASCO18 sesoro e ANQGIE DeMichele, MD, MSCE

A e



CDK 4/6 inhibitors: QoL

PALOMA-2 PALOMA-3

Global QoL
1.0 =
w— Palicciclib + Letrazole (ne419) AL PAL + FUL PCB+ FUL
Medinn: 26.3 mo (95% CI: 13, 5-NE) Patients with events, n(%) 80 (23.9) 52 (31.3)
S e == Placebo + Letrozole (=216) 08 % Median (5% C) TTD,mo  NE NE (5.7-NE)
s ) Medin; 24.9 mo (35% CF: 20.3-33.6) > Hazard ratio (95% Cl) 0.641 (0.45-0.91)
T 0.8 7 \-.”- 1-sided log-rank test P=0.0065
= ‘
- 0.6 s 0.7+ (.
= = 00— 00— —0
= g
g 2 0.6 o e
-1 [
z ]
= 04 = 3 0.5+
= B
= 0
: : B 5.l — PAL+FUL
£ [
7 2> ——PCB+FUL
0z - | s
' (3 0.3
Huzard ratio=0883 (05% CT- 06731 158) I
” L-sided P-valwe=0 1900 1 0.2
. r‘“ T I T T T I T T I I T I I T rrrrrrrrrrrrrrrrey
01 2 34567 B8 910NI1213I41SI1651T18192021 222324252627 282930313233 34 0414
Palbociclib « Letrozole 43 416 395 375 348 340 328 323 311 24184 281 26200 25225 217205 198 166064 119006 73 57 40 20 21 13 9 6 L 1L 1 O ’
rlh&tlu) = Lemrozcle NS 105 IO 11 SISV 13 127 123 1010 10D 100 95 St 38 05 M1 84 S0 44 22 2 M M M 1 5 S 4 & 2 2 0 0 =l
Time to Deteriorntion, mo T T T T T T T ]
0 2 4 6 8 10 12 14

Time to deterioration, mo

Rugo HS, Ann Oncol 2018 Harbeck N et al, Ann Oncol 2016



CDK 4/6 inhibitors: regulatory indications

Drug Dose Schedule EMA approval EMA approval AIFA
Palbociclib 125 mg 3 weeks First line, Al-sensitive with Al 2016 Approval and
daily on/1 week |Progressing after ET, with Fulvestrant reimbursement
off
Ribociclib 600 mg 3 weeks First line, Al-sensitive with Al 2017 Approval and
daily on/1 week reimbursement
off
Abemaciclib |150 mg or |Continuous |First line, Al-sensitive with Al 2018 Approval pending
200 mg Progressing after ET with Fulvestrant (not in
daily Monotherapy after progression on ET |monotherapy)
and CT

CDK4/6 POST 1ST LINE FULVESTRANT IS NOT ALLOWED



PREDICTIVE BIOMARKERS

* pRb X) * PIK3CA mut(X)
* P16 (X) * TP53 mut (X)
* Ki67 (X) * CDH1 mut(X)
*ER (X * FGFR1 mut(X)

* ESR1 gene expression @ * RTK mut@
* CDKN2A gene expression @ * ESR1 mut @
* CCND1 gene expression (X)

* CCNE1 gene expression /)



Mechanisms of endocrine resistance

EGFR/HER2/HER3 inhibitors FGFR inhibitors IGFR inhibitors
Estrogen .L
@ EGFRIHER3 FGFR IGFR

SRC inhibitor — ¢ SRC

RAS

S

RAF PI3K inhibitors

mTORCQ
—A AKT inhibitors

mTOR inhibitors

CDK inhibitors

mTORC1

: -V | HpAc inhibitors

PN —

Johnston s et al, ] Natl Cancer Inst 2015




PI3K/AKT/mTOR pathway

GFRs:
IGF1R, EGFR, HER2, Destogen '
FGFR and MET
................. P VY VN m“moooi;::j
"""" i x PIP2 PI(3)P AW
SOSESHCH = L% @
HIPTSRY | CiNPP4B) .
SHIPZ ER \EB)
AP - ———
l « GSK3 1l @
S « FOXO Quberin ‘
 BAD 1 AR
» ASK1 T S
l ®HFB
e - L g
@D —E— @@ |
@Ird
P - ‘---“--‘lﬂ-"-..“.g‘--‘
-, = v .
Nucleus iy ™ © P Transcription
ERIERFeon /,—o
AP0t SP1 AFAT

Modified from Ma et al, Nat Rev Cancer, 2015 May; 15(5).261-75

LUMINAL BC:

Inhibitor Drug Target Study
Buparlisib Pan-PI3K  BELLE-2
Pan-class | PI3K (BKM120) BELLE-3
inhibitors Pictilisib Pan-PI3K  FERGI
(GDC-0941)
Isoform-specific PI3K  Taselisib p110a SANDPIPER
inhibitors Alpelisib 01100 SOLAR-1
Temsirolimus mTOR HORIZON
mTOR inhibitors
Everolimus mTOR TAMRAD,
BOLERO
AKT inhibitor Ipatasertib AKT 1/2 lpatunity

Significant cross-talk with ER.

PIK3CA mut 30-40%, AKT1 mut 4%, PTEN mut 4%.
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Probabity of Event, %
3

MTOR inhibitors: Everolimus
BOLERO-2

Everolimus 10 mg/d

-

Exemestane 25 mg/d (n=485)

Placebo
+

Exemestane 25 mg/d (n=239)

« Stratification:
1. Sensitivity to prior hormonal therapy
2. Presence of visceral disease
P F S * No crossover

0S

10
HR=0.45 (95% C1, 0.38-0.54)

Log-rank p<0.0001

Probabilty of overali survival

40 4
204  Censoringtimes 3
Comorimg Smes ~—EVE+EXE /N = 207/483
= EVESEXE (n/N=310/425) ~—PBO+EXE (/N = 143/239)
= NOEEN ]
0 6 12 18 24 30 35 42 48 54 60 66 72 78 B4 90 96 102 108 114 120 0 2 4 6 8 10127416 18 20 22 24 26 29 30 32 34 36 38 40 92 44 46 48 50
Time, wk oo

Yardley DA, Adv Ther, 2013 Piccart, Ann Oncol 2014



MTOR inhibitors: Everolimus

Toxicities

| Gme |  Gmde
Any AE 100 7 40 44 of 36 5
Stomatitis 50 20 2 8 o 12 9 2 <1 0
Rash - 0 T B 0 -0 S
Fatigue a7 |5 e | = e e el e
Diarrhea a4 1 I e =] e 1 s [ = g
Nausea R N T = S T e 2= TR
Decreased appeite 770 AT I ) I I ) I (/) [
Weight decreased A Al A T AT
Cough o o e S - T S
Pheumonitis® 62 e R e e e e N
Hyperglycemia® Y S s L = S e s R

*Incidanca <25%, but AE of spacial nterast.

Abbreviations: AE. adverse event: EVE. everolimus: EXE. exemestane; PB0, placebo piccart. ASCO 2012
iccart,



MTOR inhibitors: first line

Combination of mTor inhibitors and Al in first-line: able to prevent endocrine resistance?

EVE + LET (n=202)

. 100 - H —
BOLERO-4: Open-label, Phase Il, single-arm study Median PFS 22.0 months EVE +LET
90 (95% Cl 18.1-25.1) + Censoring time
Key eligibility criteria 80
+ Postmenopausal wormen with ER+, i
HER2- ABC not amenable to RN SOBoRY. =
‘amevmm&y’mwor + ILPFS - 70 ~
mdiomefapy Pabents grogressing in the g 60
» No prnor metastatic 8C treatment 1L selting had the option to Secondary endpoints c 1l
+ No prior treatment with, or known fRchive 21 Kestinant & th ’ ®
by itivity to. MTOR inhibitors nvestigator's discretion X ft g‘;s § D il o e e e s e e e S e Sy D ny et s o NS b e i e o A ey et e e e e g g
« Pnor necadjuvant or adjuvant NSAI . < 40
therapy must have been completed 2L sem"g(m 50) ;:;A sa?:yR CEBR, 5 .
>1 year prior to enfoliment EVE 10 mg/day ' 30 -
+ ECOG performance status 0-2 + EXE 25 mglday %
g’ 20 -
56% no prior Endocrine Rx «
0 -
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6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46
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Royce M, JAMA 2018



Isoform-specific PI3K inhibitors: Alpelisib

PI3K

Catalytic
subunit

Regulatory
subunit

PI3K
isoforms

A A
A A

PFS in PIK3CA-mut

Median PFS, months:

Data cut-off:

Men or postmenopausal
women, with HR+,
HER2- ABC

= Recurrencelprogression

« Identified PIK3CA status (in
archival or fresh tumor tissue)
» Measurable disease or
21 predominantly lytic
bone lesion

» ECOG perdormance status <1

(N=572)

80+ e Alpolisib ¢ fulvestrant (n=160) 11,0 (5% Cl: 7.5-14.5) Jun 122018
e Placebo ¢+ fulvestrant (n=172) 5.7 (95% CI: 3.7-7.4)
60 Number of PFS events, n (%)
Progression
404 Deatt
Censored
i Median PFS
0 |
llllllllllllllllllllllllllllllllHRWC')
012345678 9101MR1BUBIBTBIVANRDBNBBT289N p.vdue

Time (Months)

Alpelisib +
fulvestrant
169
103609  129(75.0)
99(586)  120(69.8)
4(24) 9(5.2
66 (39.1) 43(250)
10 57
(15-145)  (37-74)
(.65 (0.50-0.85)
0.00065

Probability of PFS

SOLAR-1 study design

PIK3CA-
~» mutant cohort
(n=341)

1:1, stratified by presence of
liverfung metasfases and prior
CDK4/6 inhibiter freatment

PIK3CA-non-
% mutant cohort
(n=231)

ALP 300 mg QD PO
+ FUL 500 mg IM*
n=169

PBO
+ FUL 500 mg IM*
n=172

ALP 300 mg QD PO
+ FUL 500 mg IM*
n=115
PBO
+ FUL 500 mg IM*
n=116

Primary endpoint
= PFS in PIK3CA-mutant cohort
(locally assessed)

Secondary endpoints include:
« OS (PIK3CA-mutant cohort)

* PES (PIK3CA-non-mutant cohort)
* PFS (PIK3CA mutation in ctDNA)
« OS {PIK3CA-non-mutant cohort)
* ORR/CBR

« Salety

PFS in PIK3CA-non-mut

1009 Median PFS. moaths
) yart (92 1E RSk 0 5483 M*
" w——— Nptisb+ Ghustant 0=115)  TARSNCL 5403 fulveatrant
T— e Placebo s ibestant (2118)  S5% O 38-01) . =10
;s Number of PS eventsn (6] 45428 S7(81)
,,,,, w3 SRS Progression 7409 STHSY)
40+ _—%_L__ Death 2017 0
— Censored wBETd BE0Y
%0 Median PFS 14 58
85401 5403 (991
ey - HR (3% C) 085(05%-12)
£ A B uE CE R 6 8 '+ Posterior probability ™
Tme (Moaths) HR<1, % :

André F, ESMO 2018




Isoform-specific PI3K inhibitors: Alpelisib

Adverse events in total population

Alpelisib + fulvestrant Placebo + fulvestrant
N=284 N=287
AEs 220% in either arm, %

Al | Graded | Graded | AN __

Diarrhea 164 (57 j7) 19 (G.b 0 . 45 (15.7) 1 (0.3) 0.

Nausea 127 (44.7) 7(25) 0 64 (22.3) 1(03) 0
Decreased appetite 101 (356 2(0. 0 30 (10. 1(03 0
Vomiting 77 (21.1) 2(0.7) 0 28 (9.8) 1(03) 0
Decreased weight 76 (26.9) 11(3.9) 0 6(21) 0 0
Stomatitis 70 (24.6) 7(25) 0 18(6.3) 0 0
Fatigue 69 (24.3) 10(35) 0 49(17.4) 3(1.0) 0
Asthenia 53 (204) 5(1.8) 0 37 (12.9) 0 0

Dose discontinuation due to AEs: 25% in the alpelisib + fulvestrant and 5% in the placebo + fulvestrant

André F, ESMO 2018



Open issues: when to use Pi3k inhibitors?

Identification of PIK3CA-mutant clones after resistance to CDK 4/6 inhibitors

30 ] Dayl p = 0.00069
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ERBB2
ESR1
FGFR1
FGFR2
FGFR3

O’Leary, Cancer Discov 2018
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The ASCO Post —

The systematic review included all phase IT and
11T randomized controlled trials investigating
chemotherapy with or without targeted therapies
and hormone therapies with or without targeted
therapies as first-line or second-line treatments,
or both, in postmenopausal women with HR-
positive, HER2-negative metastatic breast cancer
published between January 2000 and December
2017; additional recently published relevant
randomized controlled trials were also
subsequently added. Progression-free survival
was the primary outcome measure. All treatments
were compared with anastrozole (the most
common comparator in trials included in the
meta-analysis) and with palbociclib plus
letrozole (since it was the first combination of a
CDK4/6 inhibitor plus hormone therapy approved
for clinical practice and remains a first-line
standard of care along with other CDK4/6
inhibitor plus hormone therapy combinations).

A total of 140 studies comprising 50,029 patients
were included in the analysis.

Key Findings

Lompared with anastrozolc alone progressmn—

The ASCO Post

0.42,95% Crl = 0.28-0.67) and, in patients with
PIK3CA-mutated disease, alpelisib plus
fulvestrant (HR = 0.39, 95% Crl = 0.22-0.66).

“In the first-line or second-
line setting, CDK4/6
inhibitors plus hormone
therapies are better than
standard hormone therapies
in terms of progression-free
survival. Moreover, no
chemotherapy regimen with
or without targeted therapy is
significantly better than
CDK4/6 inhibitors plus
hormone therapies in terms
of progression-free survival.”

— @Giuliano et al

Tweet this quote ¥

Compared with anastrozole alone, progression-
free survival was improved with several regimens
of chemotherapy with or without targeted
therapies (including anthracycline- and taxane-
contalmng reglmens) mcludmg fluorouracil plus

189



Endocrine Therapy for HR+ MBC: new algorithms

High Endocrine
Sensitivity

Moderate Endocrine
Sensitivity

De novo stage IV Progression after 2-3 yrs from start or
Progression > 1y after adjuvant ET < ly from end of adjuvant ET

< O~ < O\

Fulv + CDK4/6i

NSAI + CDK4/6
. (bone only)

v \ \

Exe + Eve

v

Poor Endocrine
Sensitivity

Progression within 2-3 yrs
from start of adjuvant ET

7N

Fulv + CDK4/6i

ChemoRx

Fulv +CDK4/6i*

v

Exe-Eve*

* Sequences not supported by data from clinical trials

PIK3CA (and ESR1) mutational status on ctDNA might have a role in treatment sequencing




