Disclaimer

Theinformation provided is for educational purposes only as well as to give you general
information and a general understanding of the subject.

Byusing the information presented, you understand that there is no client relationship
between you and the presenter.

Theinformation 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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m Triple Negative
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159%?

ER/PR +/++

60% to 70%

25% to 30%:*

HER-2 i +/ - + . +/ -

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;108:3071 317.
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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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m Triple Negative

10% to
159%?

1
25% to 30% 60% to

HER2+ 70%°

1Slamon DJ, et al. New Eng J Med. 2001; 344:783-792; 2Dawood S, et al. J Clin Oncol. HEB'Zé
2009;27:220-226; 3 Bedard PL, et al. Breast Cancer Res Treat. 2008;108:307i 317. hX W (FISH-ve) X




HER 2

?pTlTla?
TCH, TCx4+H,ACTH
Taxol + H , X 12

Do Io Io Do

+ Pertuzumab




Observation

fadS,090) Hqiwx 2 years

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



mHR +
mHER2 +
m Triple Negative

10% to
15%?

25% to 30%!* 60% to

70%3

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;108:3071 317.
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Anthracycline ( O O0)
Taxol ( ) Taxotere (
Cyclophosphamide

Carboplatin
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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
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2009;27:220-226; 3 Bedard PL, et al. Breast Cancer Res Treat. 2008;108:3071 317.



ONCOTYPE DX & TAILORX TRIAL

Survivin
Cyclin B1
MYBL2

Invasion
Stromelysin 3
Cathepsin L2

HER-2
GRB7
HER-2

Estrogen
ER

PR
Bcl2
SCUBE2

GSTM1 BAG1

CD68

Reference
Beta-actin
GAPDH
RPLPO
GUS
TFRC

RS

+ 0.47 x HER-2 group score

- 0.34 x ER group score

+ 1.04 x proliferation group

+ 0.10 x invasion group score
+ 0.05 x CD68

- 0.08 x GSTM1

- 0.07 x BAG1

Schema: TAILORXx

Node Negative, ER Positive Breast Cancer

Register
Specimen
Banking

|
-—0ONnCcoz ype /A
——

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

Registry
Chemotherapy

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

+ Hormone Rx

Primary study group




Q & tailorx trial result of intermediate oncotype recurrence sc
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RECURRENCE SCORE . :
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40 - oW (< 18) 99%  0.8%(04%tol6%) 1%
|t (18-30) 812 32%Q22%tod]%)  28%
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@ 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 ...
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FSH = follicle-stimulating hormone; LHRH = luteinizing hormone-releasing hormone
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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
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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
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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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