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The information provided is for educational purposes only as well as to give you general
information and a general understanding of the subject.
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between you and the presenter.
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The information provided is not a substitute and should not be used as a substitute for
professional advice.
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Level of evidence

I Evidence fromf|at least one large randomized controlled trial

of good methodological quality (low potential for bias) or

meta-analyses of well-conducted RCTs|jwithout heterogeneity

I1 Small RCTs or large RCTs with a suspicion of bias (lower
methodological quality) or meta-analyses of such trials or of
trials with demonstrated heterogeneity

[II  Prospective cohort studies

IV Retrospective cohort studies or case-control studies

vV Studies without control group, case reports, experts’' opinions
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1Slamon DJ, et al. New Eng J Med. 2001; 344:783-792; 2Dawood S, et al. J Clin Oncol.
2009;27:220-226; 3 Bedard PL, et al. Breast Cancer Res Treat. 2008;108:307-317.
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pCR as surrogate of Survival
— Differences amo pes (N = 4193)
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Prognostic impact of pathologic complete response (pCR) on disease-free survival according to breast cancer intrinsic subtype
Von Minckwitz G, et al. J Clin Oncol 2012;30:1796-1804



MECHANISM OF SYNERGY BETWEEN
TRASTUZUMAB & PERTUZUMAB

Q aphinity trial pertuzumab Q aphinity trial pertuzumab
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New Developments in Neoadjuvant and Adjuvant Therapy for Breast Cancer Qo

\x;a!options com/oncology SHcs c‘é‘s.?:g:ggf

Open-Label Phase |l NeoSphere Study:
Neoadjuvant Pertuzumab/Trastuzumab

FECg3wx3
Trastuzumab g3wfor1 yr
FECg3wx3
Trastuzumab qg3wfor 1 yr

Docetaxel/Tmab
X 4 cycles

/ (n=107)
Docetaxel/Tmab/Pmab

X 4 cycles

Chemo-naive women with

HER2Z2+ breastcancer e (in=107)
(operable orlocally
advanced/ inflammatory); Tmab/Pmab Docetaxelq3wx 4 —
primary tumor > 2 cm —. X 4 cycles FECq3wx3
(N=417) (n=107) Trastuzumab q3wfor 1 yr
\ Docetaxel/Pmab FEC Q3w X 3
X 4 cycles

Trastuzumab q3wfor 1 yr

(n = 96)
. Primary endpoint: pCR in breast (ITT pop)
. pPCR defined as absence of invasive neoplastic cells at microscopic examination of the
primary tumor at surgery

Trastuzumab 8 mg/kg loading dose, then 6 mg/kg q3w; pertuzumab 840 mg loading dose, then 420 mg
qg3w; docetaxel 75 mg/m? escalating, if tolerated, to 100 mg/m? q3w
Giannil, etal. LancetOncol. 2012;13:25-32.



Q pertuzumab neoadjuvant trial

o

PERJETA + L areanel
ptin + docetaxel PERJETA + Herceptin PERJETA + docetaxel
Mercepti(r'\1 :Sctl)c))cetaxel (n=50) (n=51) (n=46)
ER+ and/or
PR+
22% 12% 2.0% 8.7%
95% CI: 11.5-36.0 95% CI: 4.5-24.3 95% CI: 0.1-10.5 95% ClI: 2.4-20.8
Mare :::AEI‘:’;C standl Herceptinj docetaxel PERJETA + Herceptin PERJETA : docetaxel
(n=57) (n“57) (n=55') (n-SO)
ER- and PR-

54.4% 29.8% 20.0% 26.0%
95% CI: 40.7-67.6 95% CI: 18.4-43.4 95% Cl: 10.4-33.0* 95% Cl: 14.6-40.3



N =417

® Tumor size > 2 cm

¢ Operable, locally
advanced, or
inflammatory
HER2-positive
breast cancer

* LVEF = 55%

' N =225

* Tumor size >2 cm

¢ Operable, locally
advanced, or
inflammatory
HER2-positive
breast cancer

® LVEF > 55%

NEOSPHERE study design ‘

QO N-30Q>®» D

TRYPHAENA study design

QOO N-30Q>®» D

Q pertuzumab neoadjuvant trial
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100 ~
90+ - s aay
~ 80+ % z
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B 707
§ 6o
£ so-
8 40= Numberof Numberof S-yearprogression-free Hazard ratio
o patients events (%) survival (95% ) {(95%C1)
— Group A 107 19 (18) 81% (1-87)
0 — GoupB 107 17 (16) B6%.(77-91) 064 (034-1.40)
104 — GoupC 107 27(25) 73%(64-81) 1-25{068-2-30)
— GroupD 96 24 (25) 73%(63-81) 205(107-393)
0 T Ll L) L) L
a 12 24 36 48 6C
Namsioar it shek Monthe after randomsabion
GroupA 107 101 89 83 78 58
GroupB 107 L2l L 28 86 63
Geoup C 107 93 86 80 7 55
GroupD 96 85 7% 7z 65 57
B
100 ~
90 ~
804 —
— LL AT
£ 70+
£«
W
40+ Numberof Numberof S-year disease-free Hazard ratio
5 patients events (%) survival (95% C1) {955 Cn)
a — GroupA 103 18 (18) 81% (72-88)
04 — GoupB 101 15(15) 84% (72-91) 060 (028-1.37)
N Group C 96 19 (20) 80% (70-86) 083 (042-164)
— GeoupD a2 22{24) 75% (64-83) 216 (1.08-4132)
c ¥ . L) L) '
a 12 24 35 48 6C
Niidicranibik Months after surgery
Group A 103 92 85 M 77 12
GroupB 1M 96 92 28 Bs 17
GroupC 96 3 87 81 75 10
GroupD 92 81 76 72 66 29
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mHER2 + [&M
m Triple Negative =&

10% to
159%?

25% to 30%!

HER2+[& 1%
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1Slamon DJ, et al. New Eng J Med. 2001; 344:783-792; 2Dawood S, et al. J Clin Oncol. HER-2:% HER-2:% #8
2009;27:220-226; 3 Bedard PL, et al. Breast Cancer Res Treat. 2008;108:307-317. L3 # 2 (FISH-ve) 7 # 2 (FISH+ve
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Observation

fadS,090) Hqiwx 2 years

NSABP B-31 (USA) ACx 4 = Pgiw x4 orqwx 12

(n=2,030) ACx4—OPq3wx4omwxi2
AC X § e P g % 12

NCCTG N9831 (USA) _.-

(n = 3,505) é*c"‘_’““”"” Haw x 52

ACx A Pagw x 12 + Hgw x 52

AC % 4 =P Dgiw x 4
scnco0e 0o €3 Ac 4 —0aw L e
' D+Carboqiwxt + HQw x 15 wed Hg3w x 1)
FinHer (Finland) <UQ3W" JorVawx8 =P CEF q3w x 3

(n=2327)
Dgiwx 3orVagwx 8—’C[F Q3w x 3




XHERA study design

Women with locally determined HER2-positive

invasive early breast cancer

Surgery + [(neoladjuvantCTx = RT

Centrally confirmed IHC 3+ or FISH+ and LVEF 3 55%

Randomisation

|

1 year Herceptin 2 years Herceptin
8 mg/kg = 6 mg/kg 8 mg/kg=- 6 mg/kg

Observation

3-weekly schedule 3-weekly schedule

!

After ASCO 2005,
option of crossover
to Herceptin

CTx: chemotherapy -
RT: radiotherapy Gianni 2009
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Q @ long term survival benefits her:

A

Me“.;ﬁllow-up
(% folsonv-up time after
selective crossover)

DFS benefit

HR (95% CI)

<

Number of DFS events:
1 year trastuzumab
vs observation

2005 (09%) 1 year —— 0.54 (0.43-0.67) 127 vs 220 p < 0.0001
2006 (4.39%) 2 years . 0.64 (0.54-0.76) 218 vs 32171 p < 0.0001
2008 (33.8%) 4 years -l 0.76 (0.66-0.87) 369 vs 458 p < 0.0001
2012 (48.6%) 8 years ] 0.76 (0.67-0.86) 471 vs 570 p < 0.0001
0O 1 2
B
Median follow-up OS benefit HR (95% CI) Number of deaths:
(9% follow-up time after 1 year trastuzumab
selective crossover) vs observation
2005 (09%) 1 year > = - 0.76 (0.47-1.23) 29 vs 37 p=0.26
2006 (4.19%) 2 years - - . 0.66 (0.47-0.91) 59 vs 90 p = 0.0115
2008 (30.99%) 4 years ———t 0.85 (0.70-1.049) 182 vs 213 p = 0.1087
2012 (45.5%9%) 8 years - . 0.76 (0.65-0.88) 278 vs 350 p = 0.0005
o 1 2
- R

Favors 1 year trastuzumab

Favors observation



APHINITY TRIAL

~<PHINITY
Study Schema

N = 4805

* HER2+ centrally confirmed

Trastuzumab + Pertuzumab

Trastuzumab + Placebo

- Node + or node — (tumor >1 cm or 0.5-1 cm with high risk feature)

= Stratification factors:

— Nodal status, ER/PR %; geographic region;
- Anthracycline vs non-anthracycline regimen

*Chemo: FECorFACx30or4 >THx3-4 OR ACx4->THx4 OR TCHx6

Clinicaltrials.gow.
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QA aphinity trial pertuzumab

Q aphinity trial pertuzumab

A = Treat Population
100 286 —— o b TARBLE T: AVHINITY Tral Pomary and Secondary Endpoines
S8 s 95 7 93 2 S0.6
= S0
f — 3 - Year Endpoint Pernuarumalby Placobo Hazsed Ratio PVaslue
= 0FS QaI% 23.7% om 0as
_§ 204 —— Pertuzumab,. 171 events
s sl D G IDFS secord 03.5% 925% 082 043
- primary ron-
= 20 sSiratified harard ratio. 0.81 (959 CI. 0.66—1.00) CRNCHT ewants
- P=-0.045 Dlcase-tree Intcrval oa.a% 02 3% om =3
® - 2 S % 0 6 - - Rocurt once 1reo Irtornval 95.2% o8.3% 079 043
Months
=t Risk D-ulz recurrorco froo 957X GSI1% o882 a0
Pertuzumab 2400 2309 227s 2236 2199 2153 2101 1687 879
Placebo 240 233s 2312 227a 2215 2168 2108 1674 866 Overall survival (Mrst L e A Q7% os9 AET
Interim anstysts )
B Population with Node-Negative Disease HDES = b 4 Aroa L
200 99 7 99 1 98 4 96.7
- 995 950 575 6.2 Positive Results for APHINITY, bu...
=
FE ascopost.com
404 —— Pertuzumab, 32 everts
'§ — Placebo, 29 everts
= 204 Unstratified harard ratio,. 1.13 (959% Ci. 0.68-1_86) S—— —
P-0.64 Meowt common (5% ] sovers (lirads 3 or higher] Al
o - - - - - - R J
o & 12 1= 24 30 36 2 et Saninngnie g o
s N :w-a rerinin e af mdote Noad -V
No. at Risk T 2
Pertuzumab 897 86S 856 849 s41 826 s18 77s 456 . -
Placebo 202 882 873 866 856 849 Saa 792 461 Fovrr ssmevrsind sath decredir in o 13.1% 1L.1%
crrasm typw of wiste blood el
- —— - —— R - —_ —
C Population with Node-Positive Disecase Niarvhows ans AT
200 98 1 949 92 0 899 ——
Omse’ 3fer chewotherngy darreg O5% L
== 80 o8 2 3.7 90 2 86.7 Acwgvtad e rops
= po Nestrophi coust decrvased
s Ly spwe 1o @ cerizin Cope 2 mhite Sood LR -
404 —— Pertuzumab, 139 events o
'§ — Placebo, 181 evernts Azacriis
= 20+ Unstratified hazard ratio, 0.77 (95% C1. 0.62—0.96) Dirceruce vo ~oul blows! colls o b Mt
P 002 Accvsapakis
e - - - - - - - -
o - 12 18 24 30 36 42 48
Months
No. at Risk T
Pertuzumab 1503 1444 1419 1387 1358 1327 1283 912 423 < > | | I:I |
Placebo 1502 1453 1439 1408 1359 1319 1264 882 <0s




Neratinib (HKI-272)
- Strocnal Celils

Trastuzumab

GPCRs «
Paracrine ErbB llgands % -
Autocrine ErbB ligands

Neratinib Phosphorylation of intracellular signaling molecules

increased cell proliferation

- Potent, low molecular weight, orally administered irreversible pan-HER
tyrosine kinase inhibitor (HER-1, -2, -4).

- Binds covalently to the intracellular TK domain and inhibits auto-
phosphorylation and subsequent downstream signaling.

- Preclinical studies show increased potency over lapatinib

Cortées-Funes H. et al. Breast Cancer Res. 2009 Suppl 1:519
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Months after randomization

Months after randomization

No., at risk

No. at risk

384 376 382

Neratindb 604 559 5S41 520 464 407 400 391

705 642 571 565 558 554 544 523
567

731

Neratirub 816 757
Placebo 815

402

Placebo 605 575 548 529 455 448 444 435 427 4

581 556 551 342 535

intention-to-treat population. Cut-off date: March 1, 2017
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Neratinib in HER2-Positive Breast Cancer

« The phase lll ExteNET trial evaluated 1 year of treatment with the tyrosine
kinase inhibitor neratinib, following chemotherapy and trastuzumab, in
patients with early-stage HER2-positive breast cancer.

« The study met its primary endpoint, showing improved invasive disease—
free survival with neratinib, which translated to an absolute benefit of 2.3%
at 2 years.

« In the predefined, hormone receptor—positive subset, patients receiving
neratinib derived an even greater benefit, with a 49% risk reduction of an
invasive event (2.2% absolute benefit).

« Grade 3 diarrhea was a problem for nearly 40% of patients treated with

neratinib, but intensive prophylaxis with loperamide reduced the frequency
of this side effect.




KATHERINE Study Design

= ¢cT1-4/N0O-3/MO at presentation (cT1a-b/NO excluded)

= Centrally confirmed HER2-positive breast cancer T-DM1
3.6 mg/kg IV Q3W
14 cycles

= Neoadjuvant therapy must have consisted of
— Minimum of 6 cycles of chemotherapy
* Minimum of 9 weeks of taxane

+ Anthracyclines and alkylating agents allowed N=14386 Trastuzumab
+ All chemotherapy prior to surgery 6 mg/kg IV Q3W
— Minimum of 9 weeks of trastuzumab 14 cycles
+ Second HER2-targeted agent allowed
» Residual invasive tumor in breast or axillary nodes Radiation and endocrine therapy

per protocol and local guidelines
= Randomization within 12 weeks of surgery

Stratification factors:
= Clinical presentation: Inoperable (stage cT4 or cN2-3) vs operable (stages cT1-3N0-1)
= Hormone receptor: ER or PR positive vs ER negative and PR negative/unknown
= Preoperative therapy: Trastuzumab vs trastuzumab plus other HER2-targeted therapy
= Pathological nodal status after neoadjuvant therapy: Positive vs negative/not done



Invasive Disease-Free Survival

1004
9
Tﬂ-; e
@™ 807
o
— —
2>
-
5 60- Trastuzumab
2 = T-DM1
@D
‘u; Trastuzumab T-DM1
2 40 (n=743)  (n=743)
[13]
@ IDFS Events, no. (%) 165 (22.2) 91 (12.2)
&)
B Unstratified HR=0.50 (95% CI, 0.39-0.64)
g 2 P<0.0001
= 3-year IDFS 77.0% 88.3%
U- ] T T T T T T T T ] T
0 6 12 18 24 30 36 42 48 54 60
. Time (months)
No. at Risk
Trastuzumab 743 676 635 594 555 501 342 220 119 38 4
T-DM1 743 707 681 658 633 561 409 255 142 44 4




Patients (%)

-
o

First IDFS Events

25

N
o

-
(&)

B Trastuzumab
B T-DM1

222

15.9

Total patients Distant Locoregional Contralateral Death without
with IDFS event? recurrence recurrence breast cancer prior event

"Patients who experience additional IDFS event(s) within 61 days of their first IDFS event are reported in the category according to the following hierarchy:
[1] Distant recurrence; [2] Locoregional recurrence; [3] Contralateral breast cancer; [4] Death without prior event.

e

*CNS metastases as component of distant recurrence (isolated or with other sites). /| Trastuzumab T-DM1

This presentation is the intellectual property of Charles E. Geyer Jr. Contact him at cegeyer@vcu.edu for permission to reprint and/or distribute.



Overall Survival

1007 - -==—-—'-—E=
R,
| I—
80+
) | Trastuzumab
af o0 — T-DM1
g
= Trastuzumab T-DM1
u::: 40- (n=743) (n=743)
Events, no. (%) 56 (7.5) 42 (5.7)
Unstratified HR=0.70 (95% CI, 0.47-1.05)
204 P=0.0848
Boundary for
statistical significance HR<0.43 or P<0.000032
0 B ] ] ] I ] I ] I ] ] ]
0 6 12 18 24 30 36 42 48 54 60
_ Time (months)
No. at Risk
Trastuzumab 743 695 677 657 635 608 471 312 175 71 8

T-DM1 743 719 702 693 668 648 508 345 195 76 12



Trastuzumab grade 1

T-DM1 grade 1

60 - Trastuzumab grade 2 T-DM1 grade 2
B Trastuzumab grade 23 M T-DM1 grade 23
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KATHERINE Summary and Conclusions

» Adjuvant T-DM1 demonstrated both a statistically significant and clinically meaningful
improvement in IDFS compared with trastuzumab

— Unstratified HR=0.50; 95% CI 0.39-0.64; P<0.0001
— 3-year IDFS rate improved from 77.0% to 88.3% (difference=11.3%)

= Benefit of T-DM1 was consistent across all key subgroups including HR status, extent of
residual invasive disease, and single or dual HER2-targeted neoadjuvant therapy

» The safety data were consistent with the known manageable toxicities of T-DM1, with
expected increases in AEs associated with T-DM1 compared to trastuzumab

= Additional follow-up will be necessary to evaluate the effect of T-DM1 on OS

= The KATHERINE data will likely form the foundation of a new standard of care in this
population and increase the use of neoadjuvant therapy in HER2-positive EBC
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1Slamon DJ, et al. New Eng J Med. 2001; 344:783-792; 2Dawood S, et al. J Clin Oncol.
2009;27:220-226; 3 Bedard PL, et al. Breast Cancer Res Treat. 2008;108:307—-317.



{EE23E9E (Chemotherapy)
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Anthracycline ({3F5 4L &)

Taxol (Z1205) > Taxotere (X4 =25

Cyclophosphamide
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LREATE-X: Study Design

= Preplanned interim analysis of a randomized, open-label phase |ll studyl!'!

Stratified by ER status, age, neoadjuvant Wk 24
chemotherapy, use of 5-FU, institution, node status l
1 Capecitabine
Pts 20-74 yrs of age 2500 mg/m*/day PO Days 1-14
with stage I-1lIB HER2- BC and Q3W for 8 cycles?
residual disease Hormonal therapy if ER/PgR+
(non-pCR, N+) after neoadjuvant (n = 455)1

chemotherapy® and surgery,
ECOG PS0Oor1;
no previous oral fluoropyrimidines Hormonal therapy if ER/PgR+
(N =910)7 No further therapy if ER/PgR-
(n = 455)1

= Primary endpoint: DFS

*Anthracycline/taxane, anthracycline containing, or

= Secondary endpoints: OS, time o anacshamide.

from fil’St day Of preoperative 125 pts were removed from treatment (n = 10) and control (n = 15) arms due
to failure 1o meet eligibility criteria.

che mOthefapy to recu rre.nce or HDMC recommended extension 1o 8 cycles following interim safety analysis
death, safety, cost-effectiveness of first 50 pts receiving 6 cycles.

1. Toi M, et al. SABCS 2015. Abstract S1-07.

2. Ohtani S, et al. SABCS 2013. Abstract P3-12-03. Slide credit: clinicaloptions.com




w CREATE-X: A Phase lll Trial of Adjuvant
Capecitabine for HER2-Negative Stage I-llIB
Breast Cancer

Capecitabine
2,500 mg/m?/day,

d1-14
Pathology
Neoadjuvant | q (n = 440)
chemo Surgery Non-pCR
or node+

Primary endpoint: DFS (n = 445)

Capecitabine Control

Qutcome (n = 440) (n = 445)

p-value

5-year DFS 74.1% 67.7% 0.00524
5-year OS 89.2% 83.9% 0.01

Subgroup analysis of DFS for pts with HR-negative disease (n = 296): HR = 0.58



Q @ create x study

A Disease-free Survival in Full Analysis Set
1.0+
Capecitabine
0.8
% 0.6 Control
=]
0.4
‘s
.‘§ 0.24 Hazard ratio for recurrence,
-g second cancer, or death, 0.70
E 959 C1. 0.53-0.92
0.0 T 4 L g L 4 T
o 1 2 3 B S
Years since Randomization
No. at Risk
Capecitabine 443 38S 359 286 175 34
Control 444 366 328 255 158 19

B Owverall Survival in Full Analysis Set

i Capecitabine
=
= 0.8 Control
-
-
g 0.6
‘S .-
= 0.
S 0.2+
2 Hazard ratio for death, 0.59
9595 C1, 0.39-0.90
0.0 v L s LS Ll
0 1 2 3 R S
Years since Randomization
No. at Risk
Capecitabine 443 408 391 321 197 43
Control 444 406 37s 297 180 27

C Disease-free Survival among Patients with Triple-Negative Disease

Probability of Disease-free Survival

No. at Risk
Capecitabine
Control

1.0
0.8+
Capecitabine
>
0.6 B i S —
Control
0.4 -
0.24 Hazard ratio for recurrence,
second cancer, or death, 0.58
859 C1, 0.39-0.87
0.0 T T | 2 L) L
o 1 2 3 “® S
Years since Randomization
139 109 S6 76 42 11
147 9SS g4 &9 47 6

D Owverall Survival among Patients with Triple-Negative Disease

1.0+
= 0.8+
==
o
'E 0.6 Control
S 0.4
=
0.2
Hazard ratio for death, 0.52
959 C1, 0.30-0.90
0.0 T T L 2 LS T
(8] | 2 3 4 S
Years since Randomization
No. at Risk
Capecitabine 139 124 116 91 sO 11
Control 147 125 108 82 s2 9
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“HR + A2
mHER2 + fgM
m Triple Negative =f&%:

10% to
159%?

60% to 70%
25% to 30%!

Gl
%1% (HR+)

1Slamon DJ, et al. New Eng J Med. 2001; 344:783-792; 2Dawood S, et al. J Clin Oncol.
2009;27:220-226; 3 Bedard PL, et al. Breast Cancer Res Treat. 2008;108:307-317.
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25 (Allred 538 = 8)

{9 HR %5 (Allred 438 = 4)




ONCOTYPE DX & TAILOR-X TRIAL

."f“@?roliferation Estrogen RS = +0.47 x HER-2 group score
£ "'—KIT ER - 0.34 x ER group score

STK15 PR + 1.04 x proliferation group
& Bel2 + 0.10 x invasion group score
urvivin
+ 0.05 x CD68
Cyclin B1 SCUBE2 - 0.08 x GSTM1
MYBL2 - 0.07 x BAG1

GSTM1 BAG1

Invasion
Stromelysin 3
Cathepsin L2

CD68

Reference
Beta-actin

HER-2 GAPDH

GRB7 RPLPO

HER-2 GUS
TFRC

Schema: TAILORXx

Node Negative, ER Positive Breast Cancer

|
e |- ONCOZYpe

Figure 1 | Oncotype DX Recurrence Score (RS) Genes and Algorithm

SOURCE: Adapted from Sparano, J. and S. Paik, Development of the 21-Gene Assay and Its Application in
Clinical Practice and Clinical Trials, Journal of Clinical Oncology, 26:721-728, 2008.

Note: ER - Estrogen receptor; PR - Progesterone Receptor

Assay

Banking

RS<10 RS 11-25
Hormone Randomize
Therapy Hormone Rx

Registry M
Chemotherapy
+ Hormone Rx

Primary study group



Q & tailorx trial result of intermediate oncotype recurrence sc

20
RECURRENCE SCORE . :
RISK GROUP N  S-YRRISK(95%(C)
40 - oW (< 18) 99%  0.8%(04%tol6%) 1%
|t (18-30) 812 32%Q22%tod]%)  28%
R 3 = High(=3)) 20 106% (2%t 15.5%) 85%
v
z , L0G RANK P<. 001
TAILORX: Design = s
10 =
Female 18-75 N o
ER and / or PR +ve (o
Aiarey - R T | | | | | |
1.1 —-50cm B _
Y RS 11-25 | 0 12 24 {3 48 60 12
and any grade LY A
0.6-1.0 cm = MONTHS
and grade 2/3
Node-negative :
@ Oncotype DX |ﬁ [ :

primary endpoint — IDFS

Clinical Evidence | Oncoytpe DX
sample size based on non-inferiority of ET versus CT+ET in the 11-25 RS
population Breast Recurrence Score ...

Data further showed that greater than 95% of patients
with micromets or 1 positive node and Recurrence
Score results <18 were distant recurrence free at 5 ...




fey B 52075

)

eI AL 5 A R E
T B 552 s (ERIPR) Z 514 S & 2 Rl

(LY
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7). 75 B Aromatase Inhibitors (A.l)
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Gonadotropins
(FSH+LH

=& A1

LHRH AR
~analogs "N
><— 4N
S e
E:H%_F%B HéTg;% Aromatase
(hypothalamus) inhibitors

Progesterone | Anti-
%@'Ifé Peripheral conversion estrogens

N

FSH = follicle-stimulating hormone; LHRH = luteinizing hormone-releasing hormone
49
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1. Saphner et al. J Clin Oncol. 1996;14:2738.
2. Early Breast Cancer Trialists’ Collaborative Group. Lancet. 1998;351:1451.
3. Update of Houghton. J Clin Oncol. 2005;23(16S):24s. Abstract 582.




ATLAS Trial Design

Continue TAM therapy
[ to 10 years
(n = 6,454)

Eligibility (n = 12,894)%*

Early breast cancer (BC)
Completed 5 y of TAM

Stop TAM therapy

e at 5 years
(n = 6,440)

* Of the study’s entire population, ER-positive BC: 6,846 (53%); ER-negative
BC: 1,248 (10%); unknown ER status: 4,800 (37%)

« Yearly follow-up forms sent by central organizers recorded recurrence,
incidence of second cancer, hospital admission or death.

« Besides duration of TAM therapy, disease management was at physician’s
discretion.

« Recurrence was defined as first recurrence of any form of BC after ATLAS entry.

Davies C et al. Lancet 2012;[Epub ahead of print].
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¢ Event Rate Ratios in ER-Positive
Disease from Time of Diagnosis in

Meta-Analysis and ATLAS Trial

Sy TAM vs

10y TAM vs

mortality =10 y

none: Svy: 10 y TAM vs
Meta-analysis ATLAS none¥*
Breast cancer 0.94 0.75 0.70
recurrence =10 y
Breast cancer 0.73 0.71 0.52

* Product of rate ratios, estimated effect

“Taken together with the results from trials of 5 years of tamoxifen versus
none, the results from ATLAS show that 10 years of effective endocrine
therapy can approximately halve breast cancer mortality during years 10-14

after diagnosis.”

Davies C et al. Lancet 2012 ;[Epub ahead of print].




Combined results from all trials of Extended Al
following 5-10 years of any prior endocrine therapy

Any recurrence

22192 women

8 8 &8 8

-
o

:

RR 0-76 (0-70-0-83)
Logrank 2
5-y gain 2:5% (Cl 1-7 - 3-3)

< 000001

Control’

70%
i

'b'.

=
-

#8 8 & &

]

Distant
Recurrence

22192 women

RR 0-85 (0-77-0-95)
Logrank 2p = 0-004
5-y gain 1'1% (C1 04 - 1-7)

Control”

3IE

Al
:&—o" =

#8 8 &8 8

10

n

Breast cancer
mortality

22192 women

Control’
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COMMON SITES OF OSTEOPOROSIS

Spine

Healthy bone Bone with
osteoporosw
©Patient Resource LLC

Q @ zometa adjvant breast bmd

Q:
Cx 7
gz
Q
g °
(42}
Qo
.
.E§. 4 =$= | umbar spine
L)
§§ 3 == Total hip
b-& -
o 2
e
o8 1
3
g’

12 months 24 months 36 months

Figure 3: Zoledronic acid increased BMD at the lumbar spine and total
hip in the Zometa-Femara Adjuvant Synergy Trial (Z-FAST)—This graph
shows that the total percent change in bone mineral density (BMD) between the
immediate-treatment arm and the delayed-treatment arm continued to increase
over time. Adapted with permission from data in Brufsky A et al: Clin Breast
Cancer 9:77-85, 2009.[36]




Q & ebctcg meta-analysis bisphosphonates

T B C
V1,767 women 11,767 women _ 11,767 women
LR = 0.86 (95% C|, 0.78-0.94) RR = 0.72 (95% Cl, 0.60-0.86) wat RR = 0.82 (95% Q, 0.73-0.93)
~ 50— H 50-
— 10-year gain: 3.0% (SE, 1.3) ) 10-year gain: 2.2% (SE, 0.8) £ 10-year gain: 3.3% (SE, 1.2)
A Logrank 2P = 002 | * Log-rank 2P = 0002 | = Log-<ank 2P = 002
H 40 - * 40 - g 40 |
& g g
=
2 = Control 25.8% e B
& § 5
3 20 15.8% @ 204 ¥ 20- Control 18.0%
¢ thera ’22 8% § 3-
py 22. 3 8.7
10 - A% 10 - S Control 8.8% g 10 -
nate 7.5% therapy 14.7%
0 . . 0 - 3. therapy 6.6% | 0. : .
0 5 10 Years 0 5 10 Years 0 5 10 Years

Figure 2. Results From the EBCTCG Meta-Analysis of Treatment With Adjuvant Bisphosphonates. Data are for
postmenopausal women and show (A) breast cancer recurrence, (B) bone recurrence, and (C) breast cancer mortality.[22]
EBCTCG = Early Breast Cancer Trialists’ Collaborative Group; RR = relative nsk; SE = standard emor. Figure reprinted from
Early Breast Cancer Trialists® Collaborative Group et al. Lancet. 2015.[22] Published under a Creative Commons License
[https://creativecormmmons.orgllicense). DOL: http://dx.doi.org/10.1016/S0140-6736(15)60908-4. Open access funded by
Cancer Research UK.
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Artery
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Central_ AXis

Inframammary Fold ,

MLC Segments

DR

BERERE (Radiotherapy)

Standard Wedges

IMRT/RapidArc

Tomotherapy

R e B i s
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15T Line : H + P + Chemo
2"¢ Line : TDM-1 (Kadcyla)

3* Line : Lapatinib +Capecitabine
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Marty M et al., J Clin Oncol. 2005 Jul 1;23(19):4265-74.
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Selective estrogen
receptor modulators
(SERMS)

75 2 B I
Aromatase inhibitors
(Al)

ER R Zas A BN T
Estrogen receptor

downregulators
(ERDS)
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Gonadotropins
(FSH+LH

=& A1

LHRH BRR
~analogs
>
\ < =:.I
_EZH%_FI%B Hé?;:ﬁ% Aromatase
(hypothalamus) inhibitors

AndroOwg

B ERR
Progesterone Anti-

%@'Ifé Peripheral conversion estrogens

N

FSH = follicle-stimulating hormone; LHRH = luteinizing hormone-releasing hormone
a4
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st Aromatase inhibitors ‘O R e — _ TerSi_ne_ kinase
"y receptor (eg, EGFR) inhibitors

Palbociclib

Buparlisib _ icl
Alpelisib Ribociclib

Abemaciclib

Estrogen receptor
downregulator

T - PI3K R
J_ 0S = \—inhibitors @ CDK4/6 inhibitors

icm/a \/

Gene transcription

it. Team. Solution.

dley DA, et al. ASCO BC 2011, Abstract 268; 2. Osborne CK, et al. Annu Rev Med. 2011;62:233-247; 3. Yamnik RL, et al. J Biol Chem. 2009;284(10):6361-6369;
t al. Nat Rev Clin Oncol. 2013;10(4):191-210; 5. Infante JR, ASCO 2014, Abstract 2528.
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QOLERO-Z: A Trial of Everolimus in
HR+ Breast Cancer

- Survival and

Safety
Placebo + Endpoints
Exemestane 25 mg/day
(N = 239)

Basekhiaet al NEJM 2012
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““BOLERO-2 (18-mo): Final PFS Analysis

Based on Local Assessment—Met Primary Endpoint
(4.6-mo Prolongatlon of PFS)

= 1.07 HR = 0.45 (95% CI, 0.38-0.54)
s Log-rank P < .0001
> 0.8- . )
-— S Kaplan-Meier medians
owm EVE+EXE: 7.8 months
=2 0.6- PBO+EXE: 3.2 months
=
| —
€S 04-
> 8
§ L Censoring ti ‘ e
' nsoring times
a — EVE+EXE (n/N = 310/485) LI_.
04 — PBO+EXE (n/N = 200/239)
1 ] | ) | 1 1 1 1 1 ] 1 1 1 1
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
Time, month
No. at risk 8, MO
EVE+EXE 485 394 318 236 194 147 99 57 42 23 13 10 4q 1 0
PBO+EXE 239 146 103 61 42 27 17 9 6 2 1 1 0 0 0

Abbreviations: Cl, confidence interval; EVE, everolimus; EXE, exemestane; HR, hazard ratio; PBO, placebo; PFS, progression-free survival.
Yardley DA, et al. Ady Ther. 2013.30(10):870-884,



HR = 0.89 (95% CI, 0.73-1.10)

— Log-rank P= .14
§ 80"~ 3 Kaplan-Meier medians
5 EVE+EXE: 30.98 months
= PBO+EXE: 26.55 months
S 60 -
S
o
'% 40 -
o
‘§ 20 - ' Censoring times
a ——EVE+EXE (n/N = 267/485)

~PBO+EXE (n/N = 143/239)

0

L L L L L L L v AJ L L L] L] L L A LJ v v L

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 5
No. at risk Time, months

EVE+EXE 485 471 448 429 414 399 373 347 330311 292 279 266 248 232 216 196 154 118 91 58 39 23 11 1 0
PBO+EXE 239 232 220211 201 194 182 170 162153 145 130 120 113 109 102 98 77 56 41 28 18 8 S5 1 0

One-sided P value was oblained from the log-rank test stratified by sensitivity to prior hormonal therapy and presence of visceral metastasis from IXRS*®,
Abbreviations: Ci, confidence interval; EVE, everolimus; EXE, exemestane; HR, hazard ratio; IXRSY¥, Interactive Voice and Web Response System;
PBO, placebo.

Piccart et al. presented at EBCC-9; 19-21 March 2014; Glasgow, Scotland. Abstract 1LBA.
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Aromatase inhibitors @

bh)

Estradiol @ “ Growth factor
receptor (eg, EGFR)

Buparlisib Fl;e}lbboc_icll_ibb
Alpelisib ibocicli
Estrogen receptor = P Abermaciclib

downregulator 4 PI3K

J_ “She. @\/inhibitors @
., TOR
@ @  hibitors D

M Gl

/ \ 4 & =

Gene transcription

it. Team. Solution.

Data from 1. Yardley DA, et al. ASCO BC 2011, Abstract 268; 2. Osborne CK, et al. Annu Rev Med. 2011;62:233-247; 3. Yamnik RL, et al. J Biol Chem. 2009;284(10):6361-6369;
4. Zardavas D, et al. Nat Rev Clin Oncol. 2013;10(4):191-210; 5. Infante JR, ASCO 2014, Abstract 2528.



CDK4/6 fIHI7H

ER » HER2 » CDK4/6

SESE T

PROLIFERATION

MAPKsER/PGRIAR

Wnt/p-catenin
STATs \ j @4_ p53
PI3KIAKTImTOR\>

NF-xB Hm - @

Palbociclib

Ribociclib
@ Abemaciclib
—

N\
% g ™ raceion

G1/s

. checkpoint

Kim S, et al. AACR-NCI-EORTC 2013; Abstract B264; Rader J, et al. Clin Cancer Res 2013;19:6173-6182; Finn RS, et al. Breast
Cancer Res 2009;11:R77; Thangavel C, et al. Endocr Relat Cancer 2011;18:333-345.
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Ta

1. Summary of ClinicalTrial Data for CDK4/6 Inhibitors for HR+/HER2- Advanced Breast Cancer

Study Phase Amms Description Median PFS ORR Median OS
Hazard Ratio (95% Hazard Ratio
cl) (95% C1)
Firstdine PALOMA-1/ I 2 Palbocicib/letrozole 202vs 02 mo 550% s 375vs345mo
TRIO-18 vs letrozole 0.488 (0.319-0.748) 390% 0.897 (0.623-
1.294)
PALOMA-2 n 2 Palbocicib/etrozole 248vs 145 mo 553% s Pending
vs placebofletrozole 0.58 (0.46-0.72) 444%
MONALEESA-2 I 2 RibocichbAetrozole 253vs 160mo 527% vs Pending
vs placebofletrozole 0.568 (0.457-0.704) 371%
MONALEESA-7 I 2 Ribocicib/OFS/AI or 238vs 13.0mo 510% vs Pending
tamoxifen 0.553 (0.441-0.694) 36.0%
vs placebo/OFS/Al or
tamoxifen
MONARCH-3 n 2 Abemeaciclib/Al NR vs 147 mo 590% v Pending
vs placebo/Al 0.543 10.409-0.723 440%
Second- PALOMA-3 n 2 Palbocicibffulvestant 95vs46mo 246% v Unknown
line vs placeboffulvestrant  0.46 (0.36-0.59) 15.0%
MONARCH-2 ] 2 Abemeciclbffulvestrant 164 vs 93 mo 481% w Pending
vs placeboffulvestrant  0.553 (0.449-0.681) 213%
Laterline MONARCH-1 I 1 Abemaciclb 60mo 19.7% 177 mo

Al = aromatase inhibitor, CDK4/8 = cyclin-dependent kinase 4 and 6; HER2 = human epidermal growth factor receptor 2; HR = hormone receptor; OFS =

ovarian function suppression, ORR = objective response rate; OS = overall survival, PFS = progression-free survival



(Falbociclib + Letrozole in First-Line
MBC: PALOMA-2 Trial

» Randomized, double-blind, phase 3 trial

Patients with Palbociclib PO 125 mg/d 3 wks on/1 wk
hormone off + letrozole PO 2.5 mg/d
receptor-positive, (n = 444)

HER2-, ABCw/ no

prior systemic Placebo + letrozole PO 2.5 mg/d
therapy for ABC (n=222)

(N = 666)

Palbociclib +
Letrozole Letrozole HR (95% ClI) P Value

Median PFS, mo 24.8 14.5 0.58 (0.46, 0.72) <.000001

Most common grade 3/4 AEs with palbociclib + letrozole:
* Neutropenia, leukopenia

Finn RS, et al. ASCO 2016. Abstract S507.



A Investigator Assessment

WALOMA-2: A Phase lll Trial of First-Line Palbociclib & 10

80
70

60 S Palbociclib-Letrozole
50 ~ \h\\

B

with Letrozole

Survival (%)

40 i h\ﬂ 0"

30 y
. % M y
Hazard ratio, 0.58 |
20 (95% Cl, 0.46-0.72) Placebo-Letrozole ! ‘

104 Two-sided P<0.001

o

Palbociclib + Placebo +
letrozole letrozole
(n = 444) (n = 222) HR (p-value)

Probability of Progression-free

+

9 12 15 18 21 24 27 30 33
Months

Median PFS 24.8 mo 14.5 mo 0.58 (<0.000001)

No. at Risk
Palbociclib— 444 395 360 328 295 263 238 154 69 29 10 2

Letrozole
Placebo- 222 171 148 131 116 98 81 54 22 12 4 2

Letrozole

Palbociclib + letrozole Placebo + letrozole
_(n = 444) (n = 222)

B Central Assessment

100

90

80

70

60 :

50 Ty

Any Any
‘Hematologic AEs, % | grade Grade 3 | Grade 4 | grade | Grade 3 | Grade 4

Palbociclib-Letrozole

Neutropenia 80 56 10 6 1

Ll U

Survival (%)

40 Placebo-Letrozole
30

Leukopenia 39 1 0
Anemia 24 <1 2
Thrombocytopenia 16 0

Hazard ratio, 0.65
20 (95% Cl, 0.51-0.84)
104 Two-sided P=0.001

Probability of Progression-free

9 12 15 18 21 24 27
Months

No. at Risk
Palbociclib— 444 384 344 319 281 252 228 149 68 31

Letrozole
Placebo— 222 167 144 131 111 94 76 49 22 12

Finn RS et al. Proc ASCO 2016:;Abstract 507. Letrozole




S“albociclib + Fulvestrant in Previously
Treated ABC: PALOMA-3 Trial

* Randomized, double-blind, phase 3 trial

Patients with Palbociclib PO 125 mg/d 3 wks on/1 wk off +
hormone fulvestrant IM 500 mg Q2W x 3 then Q4W

receptor-positive, (n =347)

HER2- ABC with

PD on endocrine Placebo + fulvestrant IM 500 mg Q2W x 3
therapy then Q4W
(N =521) (n=174)

Palbociclib+ Placebo +
Fulvestrant Fulvestrant HR (95% Cl) P Value

Median PFS, mo 9.2 3.8 0.42 (0.32, 0.56) <.001

Most common grade 3/4 AEs with palbociclib + fulvestrant:
* Neutropenia, leukopenia, anemia, thrombocytopenia, fatigue

Turner NC, et al. N Engl J Med. 2015;373:209-219.



[reated ABC: PALOMA-3 Trial

Palbociclib PO 125 mg/d 3 wk on/1 wk off +
fulvestrant IM 500 mg Q2W x 3 then Q4W

Patients with hormone (n=347)

receptor-positive, HER2-
ABC with PD on ET
(N =521)

Placebo + fulvestrant IM 500 mg Q2W x 3
then Q4W
(n=174)

grglbociclib Plus Fulvestrant in Previously

A %g;a{Survivﬂ among Patients with Sensitivity to Previous Endocrine Therapy
/R LA

Palbociclib + Placebo +
Fulvestrant Fulvestrant

Hazard ratio

(95% CI) P Value

Median PFS, mo 9.2 38 0.42 (0.32, 0.56) <.001

* Randomized, double-blind, phase 3 trial

* Most common grade 3/4 AEs with palbociclib plus fulvestrant:
- Neutropenia, leukopenia, anemia, thrombocytopenia, fatigue

Turner NC, et al. N Engl ) Med. 2015;373:209-219,

!

&V Median
AN No.of Overall Survival
- 100+ Patients  (95% Cl)
90+ mo
80+ Palbociclib+Fulvestrant 274 39.7 (34.8-45.7)
8 Placebo+Fulvestrant 136 29.7 (23.8-37.9)
& 60
kS 50 Palbociclib +fulvestrant
o
g
G 404 Placebo+fulvestrant
2
o 30
20
104 Hazard ratio for death, 0.72 (95% Cl, 0.55-0.94)
c 1 |l 1 I T T ] L] 1
0 6 12 18 24 30 36 42 48 54
Months
No. at Risk
Palbociclib+fulvestrant 274 257 233 208 182 146 131 110 14 —
Placebo+fulvestrant 136 122 107 93 70 57 48 35 5 -
B Overall Survival among Patients without Sensitivity to Previous Endocrine Therapy
Median
No.of Overall Survival
100- Patients  (95% Cl)
90+ mo
80+ Palbociclib+Fulvestrant 73 20.2 (17.2-26.4)
13 704 Placebo+Fulvestrant 38 26,2 (17.5-31.8)
2
E 60+ Placebo +fulvestrant
6
[ SO"
g
5 404 Palbociclib + fulvestrant
4
g 30+
20
104  Hazard ratio for death, 1.14 (95% Cl, 0.71-1.84)
c T T T T T T T 1 1
0 6 12 18 24 30 36 42 48 54
Months

No. at Risk
Palbociclib+fulvestrant 73 64 53 39 27 19 17 16 3
Placebo-+fulvestrant 38 33 28 22 16 11 9 8 2



Sibociclib + Letrozole in First-Line
MBC: MIONALEESA-2 Trial

* Randomized, double-blind, phase 3 trial

Patients with Ribociclib PO 600 mg/d 3-wks-on, 1-wk-off +
hormone letrozole PO 2.5 mg/d
receptor-positive, (n = 334)

HER2-, ABCw/ no

prior systemic Placebo + letrozole PO 2.5 mg/d
therapy for ABC GEEEL)

(N = 668)

Ribociclib+ Placebo +
Letrozole Letrozole HR (95% ClI) P Value

Median PFS, mo Not reached 14.7 0.56 (0.43, 0.72) 3.29 x 10°

Most common grade 3/4 AEs with ribociclib + letrozole:
* Neutropenia, leukopenia, anemia, thrombocytopenia

Hortobagyi GN, et al. N Engl J Med. 2016;375:1738-1748.



?S in MONALEESA-2

3 1.01
e
s 0'9-4 \’—\_‘
i L‘\“‘“\‘
) ‘\L._"
0.4 -
'S 0.3+
g 0.2~ Hazard ratio, 0.56 (95% CI, 0.43-0.72)
g - “ oL
2 O.l-] P=3.29x10° for superiority —
el . s s 9 | T T T L Y T 1
0O 2 4 6 8 10 12 14 16 18 20 22 24
Month
No. at Risk

Ribociclib 334 294 277 257 240 226 164 119 68 20 6 1 0
Placebo 334 279 264 237 217 192 143 88 44 23 S 0 0

From N Engl J Med, Hortobagyi GN, et al., Ribocichib as First-Line Therapy for HR-Positive, Advanced Breast Cancer,
375., 1738-1748. Copyright © 2016 Massachusetts Medical Society. Reprinted with permission from Massachusetts

Medical Society.
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PALOMA-2 and MONALEESA-2 Trials

Ii<dve rse Events

AEs occurring in =2 35% of patients in PALOMA-2 and

MONALEESA-2 trials

Ribociclib!?!

Ribociclib + Placebo +
Letrozole Letrozole
n=334 n =330
All Grade All Grade
AE, % grade 3/4 grade 3/4
Neutropenia 74 59 S 1
Nauseca 52 2 29 1
Infections SO 4 42 2
Fatigue 37 2 30 1
Diarrhea 3s 1 22 1

Palbociclib!®!
Palbociclib + Placebo +
Letrozole Letrozole
n =444 n=222
All Grade Al Grade
AE, % grade 3/4 grade 3/4
Neutropenia 80 66 6 2
Iinfections 60 7 42 3
Leukopenia 39 25 2 0
Fatigue 37 2 28 1
Nausea 35 <1 26 2

a. JanniW. et al. JCin Oncol. 2017:35. Abstract 1047 L. IBRANCE®" P11 2017.
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Aromatase inhibitors ‘O

bh)

— Tyrosine kinase

Estradiol Growth factor —

receptor .~ EGFR) inhibitors
Palbociclib
Ribociclib

Abemaciclib

Buparlisib
Alpelisib

- PI3K
@\/inhibitors

Estrogen receptor
downregulator

CDK4/- d
® ® ® ' - ﬁﬁ'b M Gll
Rb - P N r [‘ Cell cycle l
a2y G2 s

Gene transcription

Data from 1. Yardley DA, et al. ASCO BC 2011, Abstract 268; 2. Osborne CK, et al. Annu Rev Med. 2011;62:233-247; 3. Yamnik RL, et al. J Biol Chem. 2009;284(10):6361-6369;
4. Zardavas D, et al. Nat Rev Clin Oncol. 2013;10(4):191-210; 5. Infante JR, ASCO 2014, Abstract 2528.
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Q pi3k inhibitor breast cancer &

Growth factor receptors
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- Pilaralisib (XL1487) - Alpelisib (BYL719) /

PIP.
- Pictilisib (GDC0941) - Tazelisib (GDC0D032) i @ :
Dual PI3K/mTOR inhibitors //’/;::-—‘ @

- NVP-BEZ235 s INPP4B e
- LY3023414

- GSK2126458 T—— R:’F
/ PDX1 3

Pan-PI3K inhibitor
= Buparlisib (BKM120)

'soform specific PI3K
inhabitor

Akt inhibitor

l MEK
- MK 2206 1 AKT 3 l
- Uprosertib (GSK21411795) ERK
= Lpatasertib (GDC-0068)
- AZD5363 / 1
s mTORC2 ‘ /

Dual mTORC1/2 mTORC1 inhibitors ‘ / \

inhibitors (rapalogues)

- LNK128 - Sirolimus
AZD2014 = Everolimus

AZDS80S5 - Temsirolimus SN

MLNO13S8 - Ridaforolimus

.




Agent

(indyst

dev;x:r)
Alpelisib
(BYL719)

Buparlisib
(Novartis)
Copanlisib
(Aligopa)
(Bayer)

GDC-0077
(Genentech)

IP1-549
(Infinity)

Gedatolisib®
(PF-05212384)
(Pfizer)

LY3023414
(Eli Lilly)

Study Description

SOLAR-1: fulvestrant + alpelisib or placebo in hormone receptor-positive,
HER2-negative progressive advanced BC

HER2-negative recurrent advanced /metastatic BC with PIK3CA mutations
 Apelisib + LSZ102® in progressive advanced/metastatic ER-positive BC

e BELLE-2: fulvestrant + buparlisib or placebo in hormone receptor-positive,
HERZ-negative recurrent advanced/metastatic BC

* Copanlisib with letrozole + /- palbociclib as neoadjuvant therapy in
hormone receptor-positive, HERZ2-negative stage | to IV BC

e GDC-0077 as a single agent OR combined with palbociclib + letrozole,
letrozole, or fulvestrant in hormone receptor-positive, HER2-negative
advanced/metastatic BC with PIK3CA mutations

* |PI-549 + nivolumab in TNBC

e Gedatolisib + palbociclib with letrozole OR palbociclib with fulvestrant
in MBC
» Gedatolisib + docetaxel, cisplatin, or dacomitinib in TNBC

e LY3023414 + abemaciclib with fulvestrant in MBC

Phase

(ClinicalTrials.gov

identifier)

1]
(NCT02437318)*

(NCT03056755)
|
(NCT02734615)

i
(NCT01610284)

1/
(NCT03128619)

|
(NCT03006172)

|
(NCTO02637531)

|
(NCT02684032)
|

(NCTO 192006 1)

|
(NCT02057133)
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- Atezolizumab (Impassion 130 study)
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Talazoparib

PARP i FDA indication in Breast -

Indicated for deleterious or suspected deleterious gBRCAm, human
epidermal growth factor receptor 2 (HER2)-negative metastatic
breast cancer, in patients who have been treated with
chemotherapy in the neoadjuvant, adjuvant, or metastatic setting
Patients with hormone receptor (HR)-positive breast cancer should
have been treated with a prior endocrine therapy or be considered
inappropriate for endocrine therapy

Indicated for the treatment of adult patients with deleterious or

suspected deleterious|germline BRCA-mutated (gBRCAm)JHER2-

negative locally advanced or metastatic breast cancer.
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 Accumulation of double strand breaks, in the absence of an
alternative DNA repair mechanism, leads to cell death

PARP Inhibition in BRCA-deficient Tumors

A Normal Cells

Base-excision
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\
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recombination
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B Cells with BRCA Mutation
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repair recombination
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A
AstraZeneca ‘?

LYNPARZA® (olaparib)
approved by US FDA in
germline BRCA-mutated
metastatic breast cancer

PUBLISHED
12 January 2018

A ession-free Survival

100+
90+
__ 801
&
= 704
'E
S 604 Hazard ratio, 0.58 (95% Cl, 0.43-0.80)
3 " £<0.001
&=
§ 40+ Olaparib (N=205)
v
3 30+
g Standard therapy
20 (N=97)
104
e
c 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 1
0 1 2 3 45 6 7 8 9 1011 1213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Months since Rand i
No. at Risk
Olaparib 20520117715915412910710094 73 69 61 40 36 23 21 21 11 1111 4 3 3 2 2 1 1 1 0
Standardtherapy 97 88 63 46 44 29 25 2421 131111 8 7 4 4 4 1 1 11 11110000

B Overall Survival
1005

Hazard ratio, 0.90 (95% CI, 0.63-1.29)
P=0.57

Olaparib (N=205)

Overall Survival (%)
g

40
304
Standard therapy
20- (N=97)
104
9 L T 5 5 e | T > 5 | N 3 T T T T T ) TR, R VL ! T T T 1 Kt 3 | ] A, T | T 1
01 2 3 45 6 7 8 9 101112131415 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Months since Randomization
No. at Risk
Olaparib 20520520520119919518918317817015915314613310993 78 59 46 38 30 25 18 15 14 12 8 6 4 2 0
Standard therapy 97 93 92 88 85 82 78 77 74 71 69 65 62 57 5039 34 28 24 21 1312 9 8 7 5 4 4 2 0 O
T °
The New England Journal of... N N .

Olaparib for Metastatic Breast



Primary endpoint: progression-free survival by BICR

Olaparib
300 mg bd

—

Progression/deaths, n (%)
Median PFS, months

L) L) 1 L) 1

6 8 10 12 14 18 b 20 22 24 22 2B
Months

Atrisk. n 205 177 154 107 94 69 40 23 21 f 0 Olaparib 300 mg bd
g 83 44 B 21 8 4 4 0 Chemotherapy TPC

| ¥ k| L
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@ Hle//E/TALAS20BREAST%20DATAY%20SET/embrca%20slides.pdf

San Antonio Breast Cancer Symposium, December 5-9, 201

Study Design: EMBRACA -

~J

Primary endpoint

Talazoparib Progression-free survival by RECIST by
Patients with locally advanced or metastatic 1 mg PO daily blinded central review
HER2-negative breast cancer and a
ermline BRCA1 or B ion*t :
9 RO A Treatment (21-day cycles) Key secondary efficacy endpoints
Stratification factors: continues until progression or Overall survival (OS)
» Number of prior chemo regimens (0 or = 1) SHACEEplalicICHCE ORR by investigator
= TNBC or hormone receptor positive (HR+) Physician's choice of Safety
- History of CNS mets or no CNS mets therapy (':)?T)*i
capecitabine, :
eribulin, gemcitabine, Explorgtory endpoints =t
or vinorelbine Duration of response (DOR) for objective
responders
Quality of life (QoL; EORTC QLQ-C30,
: B : A QLQ-BR23
Phase 3, international, open-label study randomized )
431 patients in 16 countries and 145 sites
Abbreviations: CNS. central nervous system; EORTC, European Organisation for Research and Treatment of Cancer, HER2, human epidermal growth factor receptor 2; mets, metastases; PO, orally (per 0s);

QL Q-BR23, Quality of Life Questionnaire breast cancer module QL Q-C30, Quality of Life Questionnaire Core 30; R, randgmized; RECIST, Response Evaluation Criteria In Solid Tumors version 1.1;

TNBC, tnple-n five breast cancer P

’Addi—;jcmal' p'indi%a:on criteria included- no more than 3 prior cytotoxic chemotherapy regimens for locally advanced or metastatic disease; prior treatment with a taxane and/or anthracycline unless medically confraindicated.
THERZ-positive disease is excluded. *Physician’s choice of therapy must be determined prior to randomization 3
wwres cinscaltrials gov (NCT01945775)

Thic nrocoantatimn e tho intaellectiiz! orooert
1535 pieseiiiaguiv > = = ~w-Luda 4
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Background

» Talazoparib (TALA) is a highly potent dual-
mechanism PARP inhibitor?-3
* Inhibits the PARP enzyme
« Traps PARP on single-stranded DNA breaks*

= Prevents repair of DNA damage, resulting in cell death

» Phase 1 trial established a tolerable dose of
1 mg/day for continuous dosing (fed or fasting)®
» Single-agent activity in other tumor types (prostate,

ovarian, SCLC)

efficacy and safety in patients with germline

BRCA1/2 mutations and prior platinum therapy or

at least 3 prior cytotoxic regimens®

b el L Y
¥ !

— —— /7 e—_, syntheticLethality in
Persistent unrepaired ‘
SSBs
£

HR deficient tumors

TN
\ ~PARP _/—-O-— .
— f.: BEENS €= __5 Lethality not restricted
NS ———

Trapping of PARP- to HR deficiency
DNA complexes

_+» The phase 2 ABRAZO trial showed encouraging

Figure adapted from Murai J et al. Cancer Res. 2012;72:5588-5599, with permission from AACR.

e

Phase 1 | Prior Platinum | No Platinum

(n=14)2

Confirmed ORR, %  50% 21% 37%
(95% ClI) (10, 35) (22,55 =
PFS, mo D 4.0 56 -
(95% Cl) (2.8, 5.4) (5.5, 7.8)
CBR24, % 86% 38% 66%
(95% ClI) (24, 53) (48, 81

=Data shown for the phase 1 study is only in breast cancer patients.

Abbrewiations: Cl, confidence inierval, CBR24, clinical benefit rate at 24 weeks; HR, homologous recombination; PARP, poly(ADP-ribose) polymerase; ORR, objective response rate; PFS, progression-free survival;

SCI1.C, small cell lung cancer, SSB, single-strand break.

1. Ashworth A J Clin Oncol. 2008.26:3785-3790. 2_ Jalve M, Curtin NJ. Ther Adv Med Oncol. 20113:257-267_ 3. Helleday T. Mol Oncol. 2011;5:387-393. 4. Lord CJ, Ashworth A. Science. 2017-355-1 152-1158 ' 2
S de Bono J el al. Cancer Discov. 2017.7 620629 6. Tumer NC et al. Presented at ASCO; June 3, 2017; Chicago, IL. Abstract 1007 : 3
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Baseline Characteristics (ITT Population) .

TALA Overall PCT
(n = 287) (n = 144)

‘Age, median (range), y 45 (27.0-84.0) 50 (24.0-88.0)
e 182 (63.4%) 67 (46.5%)
R e L T e ]
ECOG=0/1/2,% 53.0% / 44.0% / 2.0% 58.0% / 40.0% / 1.0%
Measurable disease by investigator, no. (%) 219 (76.3%) 114 (79.2%) B
e ——— - e
e ———— o AT
Hormone receptor status, no. (%) |
 TNBC 130 (45.3%) 60 (41 e
HR+ 157 (54.7%) 84 (58.3%) |
BRCA status, no. (%) | R
BRCA1+ 133 (46.3%) 63 (43.8%) |
__BRCA2+ 154 (53.7%) | 81(56.3%) f’@
Disease free interval (initial diagnosis to aBC) <12 months | 108 (37.6%) 42 (29.2%) :

Abbreviations: aBC, advanced breast cancer, ITT, intent to treat

This presentation is the intellectual property of the author/presenter. Lontact her at jlitton@mdanderson.ong for permission to reprint and/orn distribute.
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Abbreviations: aBC_ advanced breast cancer, ITT, infent to treat
Bpresentation is the intellectual property of the author/presenter. Contact her at jlitton@mdanderson.org for permission to reprint and/or distribute. A
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Prior Therapies for Advanced Breast Cancer

TALA Overall PCT
(n = 287) (n = 144)

Prior adjuvant/neoadjuvant therapy, no. (%) 238 (82.9%) 121 (84.0%) ﬁi

Prior hormonal therapy, no. (%) 161 (56.1%) 77 (53.5%)

Prior platinum therapy, no. (%) 46 (16.0%) 30 (21.0%) B |

No. of prior cytotoxic regimens for aBC, no. (%)

' =D | 111 (38.7%) 54 (37.5%) ;
ey 107 (37.3%) 54 (37.5%)

g(z 57 (19.9%) 28 (19.4%) 31

>3 12 (4.2%) 8 (5.6%)




§

ndpoint: PFS by Blinded Central Review.

TALA
(n = 287)

Events, no. (%) A | 186 (65%)
Median, mo (95% Cl) 8.6 (7.2,9.3) 5.6 (4.2, 6.1

Hazard ratio, 0.54, 95% Cl, 0.41, 0.
P < .0001 2

- TALA
~4-Overall PCT

R S S M - - - e e g g S e

| Pfdgroislon-fr« survival, % |

1 L] 1 L] 1 1 ] 1 1 1 L]

3 6 9 12 15 18 21 24 27 30 =

Duration of PFS, mo

287 (00) 220 (50/50) 148 (53/103) 01(34/137) S55(17/154) 42(9/163) 29(9/172) 23(2174) 16(5/179) 12(4/183) 5(2185) 3(0/185) 1(0/185)
144 (D) 68 (41/41) 34(2081) 22(889)  9(7/76) 8(076)  4(379) 2(281)  2(0/81) 1(1/82)  0(183) 0(0B3)  0(0B3)

1-Year PFS 37 vs 20%  Median follow-up time: 11.2 months

‘ is the intellectual property of the author/presenter. Contact her at jlitton@mdanderson.org for permission to reprint and/or distribute.
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P bt by 40y VE e pATaL

100
- ~+-Overall PCT Evante I | SeliE
% 80- Median, mo (95% Cl) | 5.7 (4.1,8.1) ,
70+ Hazard ratio, 0.32, 95% ClI
- P=.0016
E
50... ................................................................................
E
20.
g
0- 1 1 1 1 1 1 1 1 1
= 0 3 6 9 12 15 18 21 24 27

Duration of PFS, mo

{eventsicumulative events)
. 43 (00) 30 (1212) 17 (10v22) 9 (5727) 4 (2/29) 1(@31) 1(0/31) 1(0/31) 1(0/31) 1(0/31)
20 (00) 5(1111) 1(@3149) 1(0N14) 1(0n4) 1 (0/14) 1(0/14) 0 (1115) 0 (0/15) 0 (0/15)
¥

B e ecenter Contact her at jliton@mdanderson.org for permission to reprint and/or distribute.
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TALA Overall PCT
(n=?87) (n = 144)

100
i 90-

; ' I i Events, no. (%) 108 (38%)  55(38%)
.;‘}“fjw‘ R 10 By Median, mo (95% Cl) = 22.3(18.1,262) | 19.5(16.3, 22.
i S 701 —TALA Hazard ratio, 0.76, 95% Cl, 0.54, 1.06
E 60 - ~¢-Overall PCT
% 504----- R , : e eememe e
B 40 '
6 30+
20
10 -
0- 1 | | | | ' , , : : o
0 3 6 9 12 15 18 2012411127 30 33 G
» Duration of OS, mo .
AT e s s mauo o qom ey gem o e w0 e (ORECEE
e
Month 24. % (95% Cl) | 45% (36.7538) T JM

T 0%
Month 36, % (95% ClI) 34% (25.3-43.7) A

mdanderson.org for permission to reprint and/or distribute.
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Secondary/Exploratory Endpoints :

Best overall response [measurable disease]* —m:-

Complete response, no. (%) 12 (5.5%)
@M response, no. (%) 125 (57.1%) 31 (27.2%) 4
Stable disease, no. (%) 46 (21.0%) 36 (31.6%)

 Non-evaluable, no. (%)
Objective response by investigator [moasurablo disease]* i

4 (1.8%) 19 (16.7%)
- n=219 n=114

4.99 (2.9-8.8); P < .0001
. n=287 n=144
68.6 (62.9-74.0) 36.1(28.3:445
4.28 (2.70-6.83); P < .0001 g

5.4 (2.8-11.2)

Odds ratio (95% Cl); 2-sided P value™
Clinical benefit rate at 24 weeks [ITT]
CBR24 % (95% CI|
~ Odds ratio (95% Cl); 2-sided P value™
DOR by investigator [subgroup with objective response]
~ Median (IQR), mo

Abbreviation’ IQR, interquartile range ’ ’ e
*Per RECIST version 1 1 wnflrmahon of complctr‘ rﬁf,pon 3€ Of pamal res pfm e was not required. "*CMH=Cochran-Mantel-Haenszel
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EMBRACA vs. OlympiAD

TALA ; Overall PCT
(n =287) (n = 144)
100 Events, no. (%) 186 (65%) 83 (58%)
Median, mo (95% CI) 86(7.2.93 56(4.2 6.7)
Q909 : b ‘ : ‘ ' Olaparib
- Hazard ratio, 0.54, 95% CI, 041, 0.71 ‘
s % P < 0001 300 mg bd ;
g ™ Progression/deaths, n (%) [REREEIECE) 71(732)
; 60 Median PFS, months 7.0 42
.
e
el
§ m< >t > \_’\xﬂh_\
E 10 - +e -
0+ 3 2 :
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42
Duration of PFS, mo 02 46 8 10 12 14 16 18 20 22 24 26 28
NO. 31 PSR EVEntR CUmMURING events| Months
TALA o0 VIS WS NI S[amsh QA 20 BN 1. 2:4%8 188 & < -
L MID0) SINNY M6 D@ SOMH O 4OTR  20e . = 3 . Atnsk.n 205 177 154 107 94 69 40 23 2 1 0 Olaparib 300 mg bd

9763 a4 25 21 11 8 4 4 ‘ 0 0 Chemctherapy TPC

EMBRACA OlympiAD

14
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Adverse Events: Hematologic '

b o Ty
B

g All Grade Grade 3 Grade 4 All Grade Grade 3
No. of patients with = 1 AE, no. (%) 194 (67.8%) 140 (49.0%) 17 (5.9%) 63 (50.0%) 29 (23.0%)
- Anemia 151 (52.8%) 110 (38.5%) 2 (0.7%) 23 (18.3%) 5 (4.0%)
| Neutropenia 99 (34.6%) 51 (17.8%) 9 (3.1%) 54 (42.9%) . 25 (19.8%)
 Thrombocytopenia 77 (26.9%) 32 (11.2%) 10 (3.5%) 9 (7.1%) 2 (1.6%)
Lymphopenia 21 (7.3%) 9 (3.1%) 0 4 (3.2%) 0
PvFeane neutropenia 1 (0.3%) 0 1 (0.3%) 1 (0.8%) 0

- MDS / AML: none reported in the TALA arm; 1 patient on capecitabine

Abbreviations: AML, acute myeloid leukemia; MDS, myelodysplastic syndrome. : : 1
i £ +h e L hnlacbhp Sitton@mdandercon ore for nermissic Eouaae =i
is presentation is the intellectual property ot the author/presenter. Contact her at jlitton@mdanderson.org for permission to reprint and/or distribute.

ey Overall PCT

(n = 286) ——
— ~Graded
19 (15.1%)

1(0.89

19 (15.1%)

1(0.8%)
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Adverse Events: Nonhematologic

No. of patients with = 1 nonhematologic AE, no. (%)
Fatigue
Nausea
Headache
Alopecia
Vomiting
Diarrhea
Constipation
Decreased appetite
Back pain
Dyspnea
Palmar-plantar erythrodysesthesia syndrome
Pleural effusion

All Grade
282 (98.6%)
144 (50.3%)
139 (48.6%)
93 (32.5%)
72 (25.2%)
71 (24.8%)
63 (22.0%)
63 (22.0%)
61 (21.3%)
60 (21.0%)
50 (17.5%)

4 (1.4%)
6 (2.1%)

TALA

(n = 286)

Grade 3

5 (1.7%)
1 (0.3%)
5 (1.7%)
7 (2.4%)
2 (0.7%)
1 (0.3%)
1 (0.3%)
7 (2.4%)
7 (2.4%)
1 (0.3%)
5 (1.7%)

- All adverse events (AEs) in = 20% of patients and grade 3-4 AEs in = 2.4% of patients
» No clinically relevant cardiac or vascular toxicity observed in the TALA arm
- Alopecia: all grade 1 except 2.4% grade 2 in TALA; 7.9% grade 2 in PCT

an

Grade 4
91 (31.8%)

= O BCh

O B O B O It O e

1/or distribute.

All Grade

123 (97.6%)

54 (42.9%)
59 (46.8%)
28 (22.2%)
35 (27.8%)
29 (23.0%)
33 (26.2%)
27 (21.4%)
28 (22.2%)
20 (15.9%)
19 (15.1%)
28 (22.2%)
11 (8.7%)

Overall PCT
(n = 126)

Grade3  Grade4
48 (38.1%)
4 (3.2%) o
2 (1.6%) 0
1 (0.8%) o 8
2 (1.6%) o 8
7 (5.6%) o
0 0 =
1(0.8%) 0
2 (1.6%) 0
3 (2.4%) 0
3 (2.4%) 0
5 (4.0%) 0

Rl B Rt S T B M i s e T
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CQLQ-030 Patient-Reported Global Health Staty
‘GHS)/QoL '

-
o

Statistically significant
Improvement in estimated overall
“mean change from baseline in

- GHS/Qol for TALA-treated

~ patients [3.0 (95% CI, 1.2, 4.8)]
compared to PCT-treated patients
-5.4 (-8.8, -2.0)]

P < .0001

(&)}

1
(&)}

Estimated overall mean change from
baseline (GHS/Qol)
o

=
o

TALA 1 mg PO daily PCT
- (n =262) (n=114)

7 Note: Results from longitudinal repeated measures mixed effects model.
Thts presentatlon is the intellectual property of the author/presenter. Contact her at jl

e S5

itton@mdanderson.org for permission to reprint and/or distribute.




"_‘Time to Deterioration in EORTC QLQ-C30: GHS/QoL

~ Statistically significant delay in the time to clinically meaningful deterioration™ in

e G b e e e

GHS/Qol favoring TALA

i S AR 0 o

e s

TALA 1 mg PO daily ' PCT
1001 (n = 262) 4 (n = 114)
90- Events, no. (%) 76 (29%) 48 (42%)
== 80 Median, mo (95% Cl) 24.3(13.8, NR) 6.3(4.9,12.2)
g‘ 704 Hazard ratio, 0.38, 95% Cl, 0.26, 0.55
o) P < .0001
w® 601 i
j -1
_9 50 RN e NN e g T L L e L L L L L L L el e el o et e
o
-06 40 7 "'*"'l
-g il TALA l—
——
= i
20 --Overall PCT 1»4-—«
. 10 ]
. o
L 1] 1 | 1 | 1 I | 1 L] L} | L 1
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42
Time to deterioration, mo
No. at risk (events/cumulative events)
TALA 262 (0/0) 212(26/26) 139(18/44) 78(1 7/61) 44 (7/68) 28 (3/71) 26 (1/72) 20 (0/72) 14 (1/73) 7 (3/76) 4 (0/76) 2 (0/76) 0 (0/76) 0 (0/76) 0 (0/76)
PCT 114 (0/0) 64 (22/22) = 30(17/39) 17 (3/42) 6 (2/44) 1 (3/47) 0(1/48) "D (0/48) 0 (0/48) 0 (0/48) 0 (0/48) 0 (0/48) 0(0/48) 0(0/48) 0 (0/48)

Abbreviation: NR, not reached. *= 10-point decrease and no subsequent observation with a = 10-point decrease from baseline

This presentation is the intellectual property of the author/presenter. Contact her at jlitton@mdanderson.org for permission to reprint and/or distribute.
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EMBRACA Phase 3 Trial of Talazoparib: Conclusions

This presentation is the intellectual property of the aut

EMBRACA is the largest randomized trial evaluating a PARP inhibitor in patients with advanced
breast cancer and a germline BRCA1/2 mutation

Talazoparib resulted in prolonged progression-free survival vs physician’s choice of therapy by
blinded central review

« HR: 0.54 (95% CI, 0.41, 0.71); P < .0001
All key secondary efficacy endpoints demonstrated benefit with talazoparib
. Overall survival is immature (51% of projected events); HR: 0.76 (95% Cl, 0.54, 1.06); P = .10¢

Global Health Status/Quality of Life showed overall improvement from baseline and a delay in the
time to clinically meaningful deterioration in patients receiving talazoparib

. HR: 0.38 (95% ClI, 0.26, 0.55); P < .0001

Talazoparib was generally well tolerated, with minimal nonhematologic toxicity and few adverse
events resulting in treatment discontinuation

permission to reprint and/or distribute.
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inhibition Activation

Anti-PD1

PD1 PDL2

T-cell
T cells

\

i Y
Anti- Anti-
PDL1 PD1

PD1 PD1

PDL1 1 Killing

Tumor-infiltrating immune cells

Tumor cell

Figure | Mechanism of anti-PD | and anti-PDL| checkpoint blockades.
Notes: PDI| is expressed by T cells. PDLI s expressed in tumor cells and tumoranfiltratng immune cells, Combinavon of PDI1 and PDLI/PDL2 contributes to the

suppression of T-cell function, Inhiiting the interaction of PD | and its bgands can sgnificantly enhance T-cell funcuion, resulting in antitumor activity. Reprinted from Cancer
Treat Rev, 41(10), Meng X, Huang Z, Teng F, Xing L, Yu }, Predictive biomarkers in PD-1/PD-L| checkpoint blockade immunotherapy, 868-876, Copynight (2015), with
permission from Flsavier ™



CZEYNOTE-012: Phase 1b Study of
Pembrolizumab in Advanced TNBC

: Treat
+ P ]
dTvag:::ed PD-L1 + PD-L1 elr;bro/nlz(ur::,ab s
{(N=111) (n =65) ( '3'2) ngwg unacceptable
= n=

toxicity or PD

Patients evaluable for response (n = 27)

* ORR: 18.5%

* Median time to response: 17.9 wk (range, 7.3 to 32.4 wk)
* Median DoR: not yet reached (range, 15.0 to =2 47.3 wk)

* Median 0S: 11.2 mo (6-mo 0S, 66.7%; 12-mo 0S, 43.1%)

Nanda R, et al. J Clin Oncol. 2016;34:2460-2467.



S. Adams. ASCO 2017,

Study Design — KEYNOTE-086 Cohort A

Patients
+ Age218y
« Centrally confirned TNBC®

« 21 prior systemictreatmentfor
mTNBC with documented PD

+ ECOGPS 01 N=170
* LDH<2.5x ULN

* Tumor biopsy sample for PD-L1
evaluation

« No radiographic evidence of
CNS metastases

* Measurabledisease per
RECISTv1.1 by central review

* Primary end points: ORRP and safety
« Secondary end points®: DOR, DCR,c PFS, 0OS

s ASCO ANNUAL MEETING 17 | “"Sbmorgelspostiscc R andria i biC mespeche ooty sndHERAC O or

oS WP WS YT NG T TN T TR TR VSNV TN TY WA NN oM .
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SCO 2017.

Pembrolizumab Antitumor Activity in Previously Treated
and Previously Untreated mTNBC

Cohort A (N = 170): Cohort B (N = 52)":
Previously Treated, Previously Untreated,
Regardiess of PD-L1 Expression PD-L1 Positive

40 40 -

36 4 B Complete response 36 - -

32 - 32 .

= B Pamal response o8 e

=24 1 B Stable disease 224 <

o 20 - 224 wk 520
[+ 4
O 16 -

Total PD-L1 PD-L1
Positive Negative (All PD-L1 Positive)

1 AdamsS et -uscommuz-&muap.l.“mt
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Best Change From Baselinein " . Change From Baselinein
Target Lesion Size, All Patients Target Lesion Size, Patients With
CR, PR, or SD at Any Time Point

-100°

0 9 18 27 36 45 54 63
Time, weeks
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SCO 2017.

Pembrolizumab Antitumor Activity in Previously Treate.
and Previously Untreated mTNBC

Cohort A (N = 170): Cohort B (N = 52)":
Previously Treated, Previously Untreated,
Regardless of PD-L1 Expression PD-L1 Positive
100 1001
- B30 2 801
B0 | ¢ 0601
4C | ' % 401
o A & ]
o i B : 0 ‘
: = |
4C % -40
SC 8 60
30 80

<100

100
i ASCOANNUAL MEETING 17 | o i St et LOR i 2o Aot




S. Adams. ASCO 2017.

Time to Response and Duration of Response an
Stable Disease (RECIST v1.1, Central Review)

* Median TTR: 3.0 mo
(range, 1.9-8.1)

* No subsequent progression
* 0/1 with CR
« 5/7 with PR
* 12/35 with SD

* Median DOR: 6.3 mo
(range 1.2+ to 10.3+)

—— ——
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S. Adams. ASCO 2017.

Kaplan-Meier Estimate of PFS
(RECIST v1.1, Central Review)

o Events/Pts, n  Median (95% CI)
) 4
9 Total 148/170 20 mo (1.59.2.0)
80 4
»" POL1 positive 90/108 20mo (1.5.2.1)
U
R B0 PD-L1 negative 657/64 1.9 mo (1.6-2.0)
o S04
™
& 404
30 4
204
10+
(JC——;—U v v 5
) . S 10 12 14
Time, months
No. attnk
'l Ry | !
- . 2
. . ‘ 2y
« ASCO ANNUAL MEETING 17 #ASCO17 *nudes 1 paient W Unknown PO-L 1 status who expenenced PO
ety o e Guy Puminswr Teemed Ny Wywe g 3 :




Kaplan-Meier Estimate of OS

o170

S. Adams. ASCO 2007

Median (95% CI)

§Smo (72112

S8/105 83 mo (69.10.5)
3264 10.0 mo (6.2-NR)
Time, months
No. ot risk
4 2 4 = o z
Anchuses 1 padent wih uninown PO 1 1“




S. Adams. ASCO 2017,

Overall Survival by Best Overall Response

: 100% } 10
Bept et Exploratory Analysis
100+ e e e
: — (TR Events/Pts, Median
ol . n (95% CI)
80'4 : L " 3 e ————————reeel < S et & e
: p Not reached
70- CRor PR 08 INR-NR)
® 604 8D 8 Not reached
8. 50+ now {(12.7-NR)
ol 7.1 mo
30- g o b (6.3-8.8)
204
104
0
0 d 4 0 g8 9 10 12 14 16

Time, months
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Summary and Conclusions

« Pembrolizumab monotherapy showed durable antitumor activity in a
subset of patients with heavily pretreated mTNBC

» Activity appeared independent of tumor PD-L1 expression
*« ORR was numerically lower in patients with poor prognostic factors
« Survival is 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
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Phasel1/2

Eribulin + Pembrolizumab

Eribulin in combination with pembrolizumab in patients with TNBC
previously treated with 0—2 lines of chemotherapy in the metastatic setting

Figure 1. Study Design
Phase 1b (n = 12)

Dose Level 1
Enbulin mesylate 1.4 mg/m*
iVonDays 1and 8
pembrolzumab 200 mg IV
on Day 1 of a 21-day cycle

H =2 out of 6 patients

have a DLT, assess
dose level O

Dose Level O:

Ernbulin mesylate 1.1 mg/m
WonDays 1and 8
pembrolzumab 200 mg IV
on Day 1 of a 21-day cycle

Phase 2 (n = 83)

Eribulin mesylate
>

pembrolizumab
RP2D

Two strata:
* No prior chemotherapy
in the metastatic setting

* 12 Prior chemotherapy
lines for metastatic
disease

*Equivalent to 1.23 mg/n¥ eribulin (expressed as free base).

DOR, duration of response; ECOG, Eastern Cooperative Oncology Group: IV, intravenous; ORR, objective
response rate; OS, overall survival; PD-L1, programmed death ligand-1; PFS, progression-free survival;
RP2D, recommended phase 2 dose; TNBC, triple-negative breast cancer.

Tl - i i -




Figure 2. Maximum Percentage Change in Total Sum of Target Lesion Diameters
From Baseline per RECIST v1.1

-

o0
Stratum 1 P4
@ -0 9 | Noga e
R — * | omnee
= el
8 %
E 20 1
— O
g- 20 -
5 “°1
= _ A
@
2 &0
@
B q00 4
120 4 R . I . I S . I . . . . R . e . . . .
e e e N N N e S L e e . i b i R T T o o o =
Patients
140
120 1 Stratum 2 FO-L1

- Moo

Percent Change From Baseline

BABEB 88888

-

:

S 2 3 A B ®©B T M 9 W % %2 TI 4 W 6 I M 19 X 2% 22 23 D 2% 20 27 28 23 3 A% X2 23 B A8 30

Patients

P atsents vwAth DO D aselne and pOoSs O as aine 1amg &t loson Maasuraemant s were incihuded.
NA, NnO1 avadlat e, PD L1, programmed death Sgand 1 IRECIST, Reaponase Evalcation Crenia In Sobd Tumors .,




(Zingoing Randomized,Phase 3Trials
of Immune Checkpoint Inhibitors for TNBC

Study Identifier Setting Study Design

Pembrolizumab vs physicians’
choice (capecitabine, eribulin,
gemcitabine, or vinorelbine)

KEYNOTE-11912) Second- or third-

line

Chemotherapy (nab-P, paclitaxel,

KEYNOTE-355/®! First-line or gemcitabine/carboplatin), +/-
pembrolizumab

IMpassion 130 First-line Nab-paclitaxel +/- atezolizumab

a. ClinicalTrials.gov. NCT02555657.
b. ClinicalTrials.gov. NCT02819518.
c. ClinicalTrials.gov. NCT02425891.
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IMpassion130 study design: December 4-8, 2018

Prespecified analyses in the ITT and PD-L1 IC+ population

Phase lll study IMpassion130?

Previously untreated metastatic
or inoperable locally advanced TNBC®
N = 902 patients randomized

H\ Stratification factors:
Double blind; no crossover R 1. Prior taxane use
l W l 2. Liver metastases
3. PD-L1 on IC¢

Atezo + nab-P armd Plac + nab-P arm¢

ITT population: n = 451 ITT population: n = 451

PD-L1 IC+ patients: n = 185 (41%) PD-L1 IC+ patients: n= 184 (41%)

Key study endpoints
» Co-primary: PFS (ITT and PD-L1 IC+)
OS (ITT and PD-L1 IC+)
» Secondary: ORR and DOR
« Safety and tolerability

* NCT02425891. * Locally evaluated per ASCO-CAP guidelines. Prior chemotherapy in the curative setting, including taxanes, allowed i treatment-free interval 2 12 mo.
¢ Centrally evalualed per VENTANA SP142 IHC assay (double binded for PD-L1 status, PD-L1+: PD-L1 on 2 1% of IC). ? Alezokzumab or placebo 840 mg IVon days 1 and 15 Emens LA, et al. IMpassion130 biomarkers.
+ nab-paclitaxel 100 mg/m? IV on days 1, 8 and 15 of 28-day cycle untd RECIST v1.1 PD. 1. Schmid N Eng/ J Med 2018. SABCS 2018 (program #GS1-04)



NANO-SIZED* PROTEIN (ALBUMIN) SHELLS
ENCASE CHEMOTHERAPY AGENTS TO
CARRY THEM DIRECTLY INTO THE TUMOR

*100 times smaller than a human blood cell

Multiple Tumor-Targeting Mechanisms

Transports Chemotherapy
4/’7 Across Endothelial Barrier

AB RAXAN E Albumin, a natural carrier of nutrients

to tumors, is preferentially transported
into tumor cells by gp60 receptors (See
figure 1)

Concentrates Chemotherapy
&’/  Within Tumor Cells Via SPARC

AI b u m i n S he I I Newly discovered mechanism: tumors

secrete a specialized protein called
SPARC (Secreted Protein Acidic and
Rich in Cysteine), that acts as a highly
charged receptor to specifically attract
and bind albumin (See figure 2)

» Overcomes Insolubility of
Paclitaxel %

Many Chemo Agents

Protein shell (albumin)
replaces harsh chemicals and
solvents needed to introduce
water insoluble cytotoxic
agents into the blood stream
(See figure 3)

» Eliminates solvent-related
toxicities and other dose-
limiting complications

» Cuts infusion time to just
30 minutes

»

v

figure 2

o
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IMpassion130 biomarker analyses

* Pre-existing immune biology, including PD-L1 expression on TC, CD8+ T cells and stromal TILs, has also been
associated with clinical benefit from anti-PD-L1/PD-172

* In this exploratory analysis, we sought to evaluate whether this immune biology and BRCA1/2 mutation status
were associated with clinical benefit from atezolizumab + nab-paclitaxel

= Biomarkers were centrally analyzed in pre-treatment biopsies
— PD-L1 on IC and TC by VENTANA SP142 |HC assay?
— Intratumoral CD8+ T cells by IHC (Dako clone C8/144B)

and stromal TILs by H&E® PD-L1 IHC (SP142) Assay
by Vent Medical Syst
— BRCA1/2 mutation status by FoundationOne assay PD-L1 oyn '::n ana Yedlea y;;_':_‘: onTC

PR Al R N e, ~

P g el R N
Cian . : ¥ X < 3

Lok o0k, N7 Siamt 5% '
B A ¥ 3 tﬁ‘

SRS, TR o 0 e S TR D a

H&E, hematoxyfin and eosin staining; IHC, mmunohistochemistry.

2 PD-L1 scoring: IC0: < 1%; IC1: 2 1% and < 5%; IC2 2 5% and < 10%; IC3: 2 10%; TC— < 1% PD-L1 on tumor cells; TC+: 2 1% PD-L1 on tumor cels.

® Pre-specified cutoffs for CD8 IHC and stromal TiLs are based on references 1 and 2. Emens LA, et al. IMpassion130 biomarkers.
1. Adams JAMA Oncol 2018. 2. Denkert Lancet Oncol 2018. SABCS 2018 (program #GS1-04)
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In IMpassion130, PD-L1 in TNBC is expressed December 45, 2018

mainly on tumor-infiltrating immune cells

Prevalence of PD-L1 IC subgroups

IC2/3 The majority of patients with expression
14% of PD-L1 on TC are included within the
IC1 ico  PD-L1lC- PD-L1 IC+ population
27% 59%, (IC0)
59%

Prevalence of PD-L1 TC subgroups 34%

9% 91% PD-L1 TC-

BEP, biomarker-evaluable population. Emens LA, et al. IMpassion130 biomarkers.
BEP (TC): n = 900. PD-L1 scoring: IC0: < 19%: IC1:2 1% and < 5%: IC2 =z 5% and < 10%: IC3: 2 10%: TC= < 1% PD-L1 on tumor cells; TC+: = 1% PD-L1 on tumor cels. SABCS 2018 (program #GS51-04)




IMpassion130 primary analysis’-2:

Clinically meaningful PFS and OS benefit in

ITT population

San Antonio Breast Cancer Symposium®
December 4-8, 2018

the PD-L1+ population

PD-L1+ population®

1004 100+
3 ] ITT PFS E ] PD-L1+ PFS
F: Stratified HR, 0.80 Z 801 Stratified HR, 0.62
a 1 (95% CI: 0.69, 0.92) 2 1 (95% CI: 0.49, 0.78)
g ™ P=0.0025 g o P < 0.0001
_E 401 _s 40+
w [/
- ‘ S 1
2 ®55mo 7.2mo 2 ®somo 7.5m
®  0l(53.56) (5.6 75) &  ,138,56) (67,92 S —

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

Months Months
il ITT OS PD-L1+ OS

] Stratified HR, 0.84 Stratified HR, 0.62
- 80+ (95% CI: 0.69, 1.02) - (95% CI: 0.45, 0.86)°
2 1 P =0.0840° 2
& 60 4 oo
o ] » ) ~—4 -
I T s E .
[-5] w
S :mj 8 20 -

] 17.6 mo 21.3 mo 15.5mo 25.0 mo

N (15.9, 20.0) (17.3, 23.4) ol (13.1, 19.4) (22.6, NE)
0 3 6 © 12 15 18 21 24 27 30 33 36 0 3 6 9 12 15 18 21 24 27 30 33 36
Months Maonths

NE, nol estimable.

Median folow-up (ITT): 12.9 months.

*PD-L1+:PD-L1in & 1% of IC. ® Not significant. “Not formally lested per hierarchical study design.
1. Schmid N Engl J Med 2018. 2. Schmid ESMO 2018 [LBA1_PR).

Emens LA, el al. IMpassion130 biomarkers.
SABCS 2018 (program #GS1-04)
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PD-L1 IC status (positive vs negative) predicts December 4.8, 2018
PFS benefit with atezolizumab + nab-paclitaxel
100+ PFS for PD-L1 IC-
90 - subpopulation
80 -
70+
E 60
n 50 1
Iﬁ': 40 - 0.0 Mo
(9.9, 7.3)
301 5.6 mo
204 (5.4, 7.2)
10 - wes Atezo + nab-P (PD-L1 IC- n = 266)
=== Plac + nab-P (PD-L1 IC—n = 267)
0-' I 1 El 1 I I I I 1 1 I 1
0 3 6 9 12 15 18 21 24 27 30 33

Time (months)

Emens LA, et al. IMpassion130 biomarkers.
Median PFS durations (and 95% Cls) are indicaled on the plot. Stratified HRs are shown. Al P values except for PD-L1 IC+ PFS are nominal P values. Dala cutoff: April 17, 2018. SABCS 2018 (program #GS51-04)
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PD-L1 IC status (positive vs negative) predicts December 48, 2018

OS benefit with atezolizumab + nab-paclitaxel

100+ OS for PD-L1 IC-
90 A subpopulation

80
70 -
60
50 -
40

0S (%)

: 18.4 mo
:(16.4, 24.7) L
10 i 18.9 mo

20 1

== Atezo + nab-P (PD-L1IC- n = 266)
== Plac + nab-P (PD-L1 IC-n = 267)

.

0. 1(15.5, 22.0)

T T T T T T

1 L
0 3 6 9 12 15 18 21 24 27 30 33 36
Time (months)
= A trend toward association between PD-L1 IC positivity and poor prognosis was observed but was not statistically significant

-
—
—
-

= PD-L1 IC positivity was predictive of PFS and OS benefit with atezolizumab + nab-paclitaxel

Emens LA, et al. IMpassion130 biomarkers.
Median OS durations (and 95% Cls) are indicated on the ploL Stratified HRs are shown. Al P values are nominal. Data cutoff: April 17, 2018. SABCS 2018 (program #GS1-04)



PD-L1IC
Status n

ICO 532

Neg

IC1 243

Pos

IC2/3 125

All 900

» Adjusted for prior taxane lreatment and liver melasiases

Median, mo
A+nP P+nP

5.6

7.4

9.3

7.2

———

A + nP better

HR2

(95%Cl) Pvalue

e 0.47

0.59
(0.44, 0.78) = 0-005

0.64 0.03

0.79 < 0.005

(0.68, 0.92)

P + nP better

Median, mo
A+nP P+nP

18.4

(0.77,1.12) ' '

14.4

21.1

(0.42, 0.97) ' ' "

17.6

HR?
(95% Cl) Pvalue

1.02
(0.79, 1.31)

0.90

0.56
(0.38, 0.82) = 0-00°

0.71 0.26

(0.39, 1.30)

0.83 0.07

(0.68, 1.02)

0.2

2

A + nP better «— P + nP better

A multivariate analysis was performed o account for imbalances in baseline characleristics between PD-L1 |C—expressing subgroups (IC1, IC2 and 1C3)
ICO: < 1% PD-L1:1C1: 2 1% and < 5% PD-L1; ICZ'3: 2 5% PD-L1. All P values are nominal Data culoff: April 17, 2018

Emens LA, el al. IMpassion130 biomarkers
SABCS 2018 (program #GS1-04)
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The clinical benefit derived by PD-L1 IC+ patients December 4., 2018

was independent of their BRCA1/2 mutation status

/ 42% 7% \
BRCA1/2 non-mut/PD-L1 IC+ (n = 257) BRCA1/2 mut/PD-L1 IC- (n = 44)

HR (95% Cl) P Value HR (95% Cl) P Value
PFS 063(0.48,0.83)  <0.005 PFS 0.77(0.37,161)  0.49
OS  0.62(0.43,0.91) 0.01 0S  085(0.29,243) 0.76

BRCA1/2 mut/PD-L1 IC+ (n = 45)
HR (95% Cl) P Value

PFS 0.45(0.21,0.96)  0.04

OS  0.87(0.26,2.85)  0.82

* BRCA1/2 mutants and PD-L1 IC+ are independent from each other (P = ns)?

= Patients with BRCA1/2-mutant tumors derived clinical benefit (PFS/OS) only if their tumors were also
PD-L1 IC+

BEP (BRCA12): n = 612. Per FoundationOne BRCA1/2 lesting, BRCA1/2 multant: known and likely mutations. Al P values are nominal Emens LA, el al. IMpassion130 biomarkers
* Dala derived from conlingency lable with Fisher exacl lesis. ® Dala inlerpretation imiled by small number of BRCA 1/2-mulanl patienls SABCS 2018 (program #G51-04)
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* Neoadjuvant Therapy :
* HERZ: +Pertuzumab; nonpCR: adj TDM-1
* nonHER2 nonpCR: Ex-Xeloda (esp TNBC)

* Adjuvant:
- HERZ: +Pertuzumab, Ex-Neratinib after Trastuzumab (esp HR+)
 HR+: 10 years therapy esp N+, chemo or not - Oncotype DX
* Radiotherapy: RapidArc/Tomo, ABC x left breast/chest wall

- MBC:
 HER2: +P or TDM-1
* HR+: Al/Fulfest (+CDK4/6 inh; + PI3K inh; + mTOR inh)
* TNBC: PARP inh (Olaparib, Ta}lazoparib), Immunotherapy (Impassion 130)
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