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CASE STUDY
317 PARFRURIBLME

@ 5ZJ=E T2 NO MO stage 1A
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t: 12X16 mm

grade 1
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CASE STUDY
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AC 4541 2D)L
AC - weekly paclitaxel (80mg/m?)
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. TC (DTX + Cyclophosphamide)
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1. TAM 55

2. TAM 558 (EENHESE LI SLH-RH agonistighl)
3. TAM 5% +LH-RH agonist 24F
4. TAM 5% f+LH-RH agonist 55

5. Al 55EE+LH-RH agonist 55

10™ International Conference on Primary Therapy of Breast Cancer (2007)
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Table 3. Definition of risk categories for patients with lymph node-negative breast cancer

Minimal risk—low risk

High risk
(at least one of the

Facror (all of the listed factors) Good risk listed factors)

Tumor size. cm* <l 1-2 >2

Estrogen receptor statust Positive Positive Negative

Gradet Grade 1 Grades 1-2 Grades 2-3
(uncertain relevance for tumors <1 cm)

Aget >35y

*]t was generally agreed that pathological tumor size (of invasive component) was the most important prognostic factor for defining additional risk of relapse.
fEstrogen receptor status and grade are expressions of the malignant transformation of the tumor cell, and it is difficult to precisely dichotomize these features to
indicate a good versus bad prognosis.

FPatients who develop breast cancer at a young age are considered to be at high risk of relapse, although an exact age threshold for this increased risk has not been
defined. While acknowledging this fact, the panel did not accept age as a factor to influence the choice of the type of treatment (chemotherapy or endocrine therapy).
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Journal of the National Cancer Institute, Vol. 87, No. 19, October 4, 1995
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Adjuvant Therapy for Very Young Women With Breast

Cancer: Need for Tailored Treatments

Aron Goldhirsch—~Ric
Green, John Bryant, Shari

Breast cancer rarely occurs in women below the age of 35
years. Data from various sources indicate that diagnosis at
such an age is assoclated with a dire prognosis mainly be-
cause of a more ageressive preseniation. Although the effect
of chemotherapy for premenopausal patients is substantial,
recent evidence on 2233 patients suggested that very young
women with endocrine-responsive tumors had a statistically
significantly higher risk of relapse than older premeno-
pausal patients with such tumors. In contrast, results for
¥ ger and older p P | patients were similar if
their tumors were classified as endocrine nonresponsive, In-
formation from studies on 7631 patients who were treated
with chemotherapy alone in trials of three major U.S. coop-
erative groups showed a similar interaction between the ef-
fect of age and steroid hormone receptor status of the pri-
mary tumor. Better treatments for very young patients are
required and may involve ovarian function suppression in
addition to other endocrine agents in patients with endocrine
responsive tumors and a more precise investigation of che-
motherapy and its timing, duration, and intensity in those
with endocrine nonresponsive tumors. Very young women
with this disease are faced with personal, family, profes-
sional, and quality-of-life issues, which further complicate
the phase of treatment decision making. The development of
more effective therapies for younger patients reguires tai-
lored treatment investigations and cannot rely on informa-
tion predominantly contributed from older premenopausal
women. [J Natl Cancer Inst Monogr 2001; 30:44-51]

d D. Gelber, Gn?g Yothers, Robert J. Gray, Stephanie
P astiglione-Gertsch, Alan 8. Coates

BB U! Goldhirsch

hal:l h1gher grade and hig B
percentage of vessel invasion, and less expiessic
receptor (ER) and progesterone receptor but similg
sion of HER2/neu in the primary tumor.

Results from two population-based studies ind
risk of death is highest among the youngest and
horts when compared with the patients of inte
even when the analysis allows for differences inl 3
stage (51 A review of the National Cancer Data Base (&) reveals
that patients younger than 35 years of age have more advanced
disease at diagnosis and a poorer 5-vear survival than older
premenopausal patients. Similar findings have been reported
from the National Cancer Institute SEER' database (7), from the
Finnish Cancer Registry (§), from the Southwest Oncology
Group (SWOG) database (90, and from a recent Danish study
on young patients who did not receive adjuvant therapy (143,
as well as from several series described from single centers
(1713}

Why Focus on Breast Cancer in Women Less Than
35 Years Old?

In addition to considerations related to presentation of disease
and prognosis, women under 35 years of age with breast cancer
face some specific problems that are less relevant for older pre-
menopausal patients. It is clear, however, that trials reporting
results for premenopausal women largely reflect outcomes for
patients in their 40s. Table | indicates some of the issues that are
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Table 1. Treatment and personal issues: evidence and current options of approach

Considerations on differences between
younger and older premenopausal patients

Status of evidence

Current options
(sometimes despite evidence)

Local disease control and very late effects
of radiation therapy

Pregnancy after breast cancer

Interpersonal and family relations;
professional decisions

Young patients have a higher risk for locoregional relapse
(43,46). No data are available on late effects of
anthracyclines and taxanes plus radiation therapy on the
heart.

Pregnancy seems to be safe after breast cancer and after
adjuvant systemic cytotoxic therapy (49,50.51) (except
for BRCA1 and BRCA?2 carriers) (52). Uncertainty
exists concerning pretreatment with tamoxifen and
neonatal genital tract malformations (53).

Younger women might be particularly vulnerable to the
emotional distress of the disease (56) because they
need to face disease and treatments before attaining
many personal accomplishments.

Breast conservation with radiation therapy is
considered a standard {47). Total or bilateral
(prophylactic) mastectomy is increasingly
discussed (48).

There is reluctance to consider pregnancy even for
women with lymph node-negative disease (54).
Gonadotropin-releasing hormone analogue is
available as an effective endocrine treatment,
especially if given with tamoxifen (53). (New
endocrine therapies are being investigated.
mainly in postmenopausal patients.)

Psychological support is an option that is being
tested in trials.

CMFRDERR

Table 2. Endocrine effects of chemotherapy in premenopausal
patients—percentage of patients with amenorrhea for at least 3 months in
International Breast Cancer Study Group Trial VI according to age (13)

No. of
patients
(%)

Age
group, y

No
amenorrhea,
o

Amenorrhea followed
by resumption of
menses, %

Permanent
amenorrhea,

<35
=35

90 (8.5)

964 (91.5)

88 4
34 7
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IBCSG < 35

Primary Therapy of Early Breast Cancer

FRfESF B ik
1978 79

1984 225 JAMA 254: 3461, 1985
1988 540 JNCI 80: 471, 1988
1992 820 JNCI 84:1479, 1992
1995 1250 JNCI 87:1441, 1995
1998 1800 JNCI 90:1601, 1998
2001 2500 J Clin Oncol 2001;19:3817-3827
2003 3100 J Clin Oncol 2003;21:3357-3365
2005 4100 Annals of Oncology
2007 4700 Annals of Oncology
2009 5000< Annals of Oncology
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CASE STUDY
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Endocrine Therapy plus Zoledronic Acid
in Premenopausal Breast Cancer

Michael Gnant, M.D., Brigitte Mlineritsch, M.D., Walter Schippinger, M.D.,
Gero Luschin-Ebengreuth, M.D., Sabine Péstlberger, M.D.,
Christian Menzel, M.D., Raimund Jakesz, M.D., Michael Seifert, M.D.,
Michael Hubalek, M.D., Vesna Bjelic-Radisic, M.D., Hellmut Samonigg, M.D.,
Christoph Tausch, M.D., Holger Eidtmann, M.D., Glinther Steger, M.D.,
Werner Kwasny, M.D., Peter Dubsky, M.D., Michael Fridrik, M.D.,
Florian Fitzal, M.D., Michael Stierer, M.D., Ernst Riicklinger, Ph.D.,
and Richard Greil, M.D., for the ABCSG-12 Trial Investigators*

Gnant M et al. N Engl J Med 2009;360:679-691

Primary Endpoint: Disease-Free Survival

Zoledronic Acid Significantly Improves DFS Compared With Endocrine Therapy
Alone

—_—

100

o N © ©
S o o o
I I

I
2

No.of  Hazard ratio (95% Cl)
events vs No ZOL P value

| — zoL 54 0643 (046t0091) .01l
71— NozOL 83

w
o
|

Disease-free survival, %
(42
T

= N
o O

o

T T T T T T
0 12 24 36 48 60 72 84
Time since randomization, months
Number at risk
NoZOL 904 838 735 565 441 265 161 60

,  ZOL 899 851 744 573 434 270 131 59

12
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ABCSG-12 Trial Design

e Accrual 1999-2006

¢ 1,803 premenopausal breast cancer patients
¢ Endocrine-responsive (ER and/or PR positive)
e Stage I&ll, <10 positive nodes

* No chemotherapy except neoadjuvant

¢ Treatment duration: 3 years

—> Tamoxifen 20 mg/d
Tamoxifen 20 mg/d

Surgery Goserelin Randomize + Zoledronic acid 4 mg gém
(+RT) |l 3.6 mg g28d bl

Anastrozole 1 mg/d
2 + Zoledronic acid 4 mg gém

Tamexifen plus Anastrozole plus
Tamexifen  Zoledronic Acid Anastrozole Zoledronic Acid
Characteristic [N=451) (N=449) (N=453) (N=450)

Age at study entry
Median —yr 455 453 450 445
Range — yr 27.6-56.3 27.5-56.3 25.9-56.3 28.83-56.4
=40 yr— no. () 80 (17.7) 67 (14.9) 88 (19.4) 91 (20.2)
~40yr— no. (3) 370 (82.0) 382 (35.1) 3164 (30.4) 358 (79.6)
Cancer stage — no. (%)
T 338 (74.9) 335 (74.6) 348 (76.5) 339 (75.3)
=T2 99 (22.0) 9% (21.8) 93 (20.5) 97 (21.6)
Unknown 13 (2.9) 16 (3.6) 11 (2.4) 13 (2.9)
Modal status — no. (%)

Negative 301 (66.7) 795 (65.7) 303 (66.9) 302 (67.1)
Positive 136 (30.2) 138 (30.7) 139 (30.7) 135 (30.0)
Unknown 13 (2.9) 16 (3.6) 10 (2.2) 12 (2.7)

Histologic grade — no. (36)
lor 344 (76.3) 344 (76.6) 344 (75.9) 339 (75.3)
3 93 (20.6) 89 (19.3) 97 (21.4) 98 (21.8)
Unknown 13 (2.9) 16 (3.6) 11 (2.4) 12 (2.7)

13
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Tamaxifen
Characteristic (N=451)

Estrogen-receptor status — no. (3a) 7
Negative 16 (3.5)
Low expression 51 (11.3)
Medium expression 166 (36.8)
High expression 204 (45.2)
Unknown} 14 (3.1)
Progesterone-receptor status — no. (%)
Negative 40 (8.9)
Low expression 52 (11.5)
Medium expression 160 (35.5)
High expression 185 (41.0)
Unknowni 14 (3.1)
Preoperative chemotherapy — no. (36)
No 406 (90.0)
Yes 24 (5.3)
Unknown 21 (4.7)

Tamaxifen plus

NPOE AN DATEERE 2009/07/04

Anastrozole plus

Zoledronic Acid Anastrozole Zoledronic Acid

(N=449)

19 (4.2)
61 (13.6)
149 (33.2)
204 (45.4)
16 (3.6)

32 (7.1)
64 (14.3)
142 (31.6)
195 (43.4)
16 (3.6)

404 (80.0)
23 (5.1)
12 (4.9)

[N=453)

15 (3.3)
54 (11.9)

167 (36.9)

206 [45.5)
11 (2.4)

34 (7.5)
58 (12.8)
143 (32.9)

200 (44.2)
12 (2.6)

408 (90.1)
24 (5.3)
21 (4.6)

Events in the Intention-to-Treat Population

(N=450)

17 (3.8)
58 (12.9)

153 [34.0)

210 [46.7)
12 (2.7)

36 (3.0)
59 (13.1)
131 (29.1)
212 (47.1)
12 (2.7)

405 (90.0)
26 (5.8)
19 (4.2)

Anastrozole
(N=903)

72
14
41

21

10

No Zoledronic Acid
(N=904)

no. of events
83

20
41
23
10
10

26

Zoledronic Acid
(N =2899)

54

10

29
16

16

Table 2. Events in the Intention-to-Treat Population.*
Tamoxifen
Event (N=900)
All events 65
Recurrence
Locoregional 16
Distant 29
Bone metastases 18
Contralateral breast cancer 10
Secondary malignant condition 9
Death
All 15
Without previous recurrence 1
* Only the first event per patient is included.

Gnant M et al. N Engl J Med 2009;360:679-691

The NEW ENGLAND

JOURNALof MEDICINE
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Disease-free Survival (%)

No. at Risk
Anastrozole
Tamoxifen

NPOE AN DATEERE 2009/07/04

ABCSG-12 Trial

tamoxifen + goserelin vs. anastrozole + goserelin
in premenopausal patients

Hazard ratio for disease progression, 1.10
(95% Cl, 0.78-1.53)

P=0.59, Wald test

P=0.59, log-rank test

No. of
events

-+ Anastrozole 72
—— Tamoxifen 65

T T T 1
36 48 60 72 34

Months since Randemization

903 344 725 540 411 255 139 51
900 834 718 552 411 243 129 50

Overall Survival (%)

No. at Risk
Anastrozole
Tamoxifen

Gnant M et al. N Engl J Med 2009;360:679-691

Hazard ratio for death, 1.80 (95% Cl, 0.95-3.38)
P=0.07, Wald test
P=0.07, log-rank test

Mo, of
events

Anastrozole 27
Tamoxifen 15

12 24 36 48 60 72 84

Months since Randomization

849 743 558 436 271 151 59
840 736 580 439 264 141 60

The NEW ENGLAND
JOURNALof MEDICINE

Effect of anastrozole and tamoxifen as adjuvant treatment

> @

for early-stage breast cancer: 100-month analysis of the
ATAC trial

The Arimidex, Tamaxifen, Alone or in Combination (ATAC) Trialists’ Group*

Forbes JF et al. Lancet Oncol 2008:9:45-53

15
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100-month analysis of the ATAC trial
- ER positive patients -

= Tamoxifen
— Anastrozole

HR 0-85 [95% Cl 0-76—0-94]
p=0-003

Patients (%)

Absolute difference
1 |
2 3 4

Follow-up (years)

2400 2306 2196 2075 1896 1711 1396 547
Anastrozole 2618 2541 2453 2361 2278 2159 1995 1801 1492 608

ASCO Plenary Session
- 2009F D EERE -

5
CA125MD ERIZEDWVTHEZEDHICLTHAFESRBIFERLAL
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PARP

Poly(ADP-ribose) Polymerase

MIT IR HT4TEIEIZE T HPARPREEHIBSI-201 |
D EITHEERER

FLIBEY + HIVRTSFY
VS.
FLIREY + hLRTSF+ BSI-201 (#4:%)

Presenter: Joyce O’Shaughnessy et al. (US Oncology)
Provider; BiPar Sciences

ASC&_)) Annual 09

Meeting

17



AARBERTLFI 4TS —

NPOE AN DATEERE 2009/07/04

DNAF A= LiETE

(BE5MR, IRETHR. (L2 MH)

EEMER
(DNA # %L, ROS)

Bt AR

TR

1ASKDNANE

. ROLAFROMER

. EEGIEE <
PARP1 j

2R DNAKR

- JEH—RinEE

o ATz
BRCA1/BRCA2

o J7UO=—BmER
IVRRILT—EENMEE

ASC@) Annual 09

Meeting

PARP [BE#ID1E AR

1. PLATINUM CHEMOTHERAPY

Inflicts DNA damage via adducts and
DNA crosslinking

2. PARP1
UPREGULATION

Base-excision repair of
DNA damage

CELL SURVIVAL
' | Annual ‘09
Meeting

(P L ALH], KRB l

FHDNABEZR HHEE

BEYEE

— PARP1

\

DNA &R/ IEREES
s ZILFINSURTIS—HE
- IEEYMEE

A E

Helleday et al. Nature Reviews. 2008; 8:193

: BSI-201

—_—p

3. INHIBITION OF PARP1 /—TA-

_ ~
Disables DNA base- C

excision repair G=

4. REPLICATION FORK
COLLAPSE

N Double strand DNA
break

e\
&1—,

CELL DEATH
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Metastatic TNBC
N =120
S E—

RANDOMIZE |

Gemcitabine (1000 mg/m2, IV, d 1, 8) BSI-201 (5.6 mg/kg, IV, d 1, 4, 8, 11)
Carboplatin (AUC 2,1V, d1, 8) Gemcitabine (1000 mg/mz, IvV,d 1, 8)
Carboplatin (AUC 2, IV, d 1, 8)

RESTAGING
Every 2 Cycles

* Patients randomized to gem/carbo alone could crossover to receive
gem/carbo + BSI-201 at disease progression

Progression-Free Survival

BSI-201 + Gem/Carbo (n = 57)
Median PFS = 6.9 months

Gem/Carbo (n = 59)
Median PFS = 3.3 months

P < 0.0001
HR = 0.342 (95% CI, 0.200-0.584)

8 9 10 11 12 13 14 15

PFS Months

ASC@) ARnua] ‘09

Aeeting

19



BRIABFRIVFIv IS — NPOEA M AfEHE 2009/07/04

Overall Survival

100
BSI-201 + Gem/Carbo (n = 57)

Median OS = 9.2 months

Gem/Carbo (n = 59)
Median OS = 5.7 months

®
(=]

P = 0.0005
HR = 0.348 (95% CI, 0.189-0.649)

=]
(=]

Survival Probability (%)
H
(=)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
OS Months

ASC@) Annual 09

Meeting

Safety Summary

» No differences in hematologic or non-hematologic toxicities

« No differences in gemcitabine/carboplatin dose reductions
between study arms

ASC@) Annual 09

Meeting

20
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Phase III Metastatic TNBC Study

Open-Label, Randomized Safety and Efficacy Trial of
Gemcitabine/Carboplatin = BSI-201 in Metastatic TNBC

* Primary Endpoints
— Overall Survival

— Progression-Free Survival

 Patients randomized to chemotherapy alone may crossover to
BSI-201 at disease progression

* Planned Initiation: Late June 2009

* For more information: http://www.BiParSciences.com

ASC&_) .f'\nnu al 09

Lt,rm(r

BRCARIEZF DEITEIEICXTT D
#2OPARPFREERI lolaparib] DEIFE5HER

Presenter: Andrew Tutt (Guy’s Hospital,London UK)

Sponsor: AstraZeneca

NPOE AN DATEERE 2009/07/04
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The NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 JULY 9, 2009 VOL. 361 NO. 2

Inhibition of Poly(ADP-Ribose) Polymerase in Tumors
from BRCA Mutation Carriers

----;.Tjr M D Ph.D., Peijun Wu, Ph.D.,

Olaparib EGEREEIFEGER HBHEBROEH.HE.EE

The NEW ENGLAND

Fong P et al. N Engl J Med 2009;10.1056/NEJM0a0900212 JOURNAL of MEDICINE

22
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Study aim and design

ss the efficacy and tolerability of oral clapanb in BRCA1,
utation camers with breast cancer

+ Multicenter proof-of-concept phase Il study, single-arm sequential
cohort design

Confirmed BRCA1 or BRCA2 mutation
Advanced refractory breastcancer
(stage INBARCAV) after failure of 21 prior chemotherapy
for advanced disease

Cohort 1 (enrolled first) Cohort 2*

Olaparib 400 mg po bid (MTD) Olaparib 100 mg po bid
28-day cycles; n=27

Study endpoints

Primary
Objective tumor response rate (ORR, by RECIST)

— Complete response (CR) + partial response (PR)

Secondary endpoints included:

« Best % change from baseline in tumor size
« Progression-free survival

« Safety and tolerability

RECIST, Responas Evaluation Criteria in Solid Tumars
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400 mg bid 100 mg bid
(n=27) (n=27)

PS (0/1/2) 12/13/2 16/10/1

FATRELIOAY
LOAVE R{E (FEH) 3 (1-5) 3 (2-4)
FXY - TI)SHAD) AN 10 (37) 11 (41)

f)TINRAT4T 13/26 (50)  16/25 (64)
ER+ HER2- 11727 (41)  4/26 (15)
ER+ HER2+ 1/27 (4) 4/26 (15)
ER- HER2+ 1727 (4) 1/26 (4)

Olaparib Olaparib
400 mg bid 100 mg bid
ITT a7k—bk (n=27) (n=27)

ORR n (%) 11 (41) 6 (22)
CR n®) 1 (4) 0
PR n (%) 10 (37) 6 (22)

Per protocol a7/k—Fk (n=26) (n=24)
ORR n (%) 11 (42) 6 (25)

CR n®) 1 (4) 0
PR n (%) 10 (39) 6 (25)
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Best % change from baseline in
target lesions by genotype

100 Olaparib 400 mg bid cohort

= BRCA 1
BRCA 2
Increasing tumor shrinkage
Best %
change
from
haseline o
-20
—40 4

50

Best % change from baseline in target
lesions by prior chemotherapy

Olaparib 400 mg bid cohort

B Previous anthracycline, taxane and capecitabine

Increasing tumor shrinkage

Bast %
change
from
baseline
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RECIST response to olaparib
400 mg bid

Day 180 on study

« BRCA1 camer
« ER-ve, PR -ve, HER2 -ve
« Adjuvantd se AC-T, capecitabine/bevacizumab,
vinorelbine umab
* Olaparib commenced 12.6.07 — remains on olaparib
Courtesy of Mark Robson MSKCC

Progression-free survival

Median PFS
Olaparnb 400 [ (4.6-T.4) months

Qlaparik 100 3.8 (1.9-3.39) menths

NB: Non-randomized sequential cohorts

Freadom from progression (%)

150 200

PFS (days)
No. of patients at nsk

100 mg: 27
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Olaparib Olaparib
400 mg bid 100 mg bid
(n=27) (n=27)
EEBRICESHIE 0 1 (4)
BEERICELSHM 8 (30) 2 (7)

o

BRCA1/BRCA2EEZ#H I HREEEETXNRELTH FIZHABEDESR
HERFFLE-OHETH S,

#OPARPBEZE#Ilolaparib 400 mg bidl&. BELZEITAEEZITT-
BRCA1/BRCA2ZEZEH I HEEICR L THoAEEETRLI=,

RHE 41%
PFS(HRfE) 5.7nA

#DOolaparibld. Bl¥EAIE. BRCAL/BRCA2ZE D HEIZBERLCKERET
Hb,

FLEE . DR EJZETPARPIEEHI D 1F AERAER KM TIREES N T=,
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