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- E2100
A Randomized Phase Ill Trial of
Paclitaxel versus Paclitaxel plus
Bevacizumab as First-Line Therapy
for Locally Recurrent or Metastatic
Breast Cancer

KD Miller, M Wang, J Gralow, M Dickler, MA Cobleigh,
EA Perez, TN Shenkier, NE Davidson

E2100 Study Design

Stratify:
- DFS < 24 mos. vs. > 24 mos.
- < 3 vs. > 3 metastatic sites
- Adjuvant chemotherapy yes vs. no
- ER + vs. ER- vs. ER unknown

E< Paclitaxel + Bevacizmab
Paclitaxel
28-day cycle: Patients assigned to paclitaxel

Paclitaxel 90 mg/m?2D1,8 and 15 monotherapy could not receive

Bevacizmab 10 mg/kg D1 and 15 bevacizumab at any time.
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E2100 Response

Paclitaxel Pac.+Bev.

All patients (n) 316 330
Response rate 14.2 28.2
X 2 p<0.0001

Mesurable dis.(n) 250 236
Response rate 16.4 34.3

72 p<0.0001

E2100: Progression Free Survival

1.0

0.9 —— Pac. + Bev. 10.97 months

0.8 —— Paclitaxel 6.11 months
0.7

0.6

05 HR = 0.498 (0.401-0.618)

0.4 Log Rank Test p<0.001
0.3

PFS Proportion

0.2
0.1

0.0
10

Months
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Overall Survival

—— Pac. + Bev.

—— Paclitaxel

OS Proportion

HR = 0.674 (0.495-0.917)
Log Rank Test p=0.01

20

Months

E2100 Toxicity (1)
NCI-CTC Grade 3 and 4

Paclitaxel Pac.+Bev.
(n=330) (n=342)
Grade3 Grade4 Grade3 Grade 4
= mE 0 0 (K] 0.3

m#e - ZE42* 0.3 0.9 1.2 0
anfliil 0 0 0.6 0.3

B IR * 0 0 0.9 1.5
NCI-CTC v3.0, worst per patient *p<0.0001; **p=0.004
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E2100 Toxicity (2)
NCI-CTC Grade 3 and 4

Paclitaxel Pac.+Bev.
(n=330) (n=342)
Grade3 Grade4 Grade3 Grade 4

REEE" 13.6 0.6 19.9 0.6
mERk 2.7 0 4.7 0.3

o FhEK R A 0 3 0.9 4.4
IDEREIRT 0 0 0.3 0
NCI-CTC v3.0, worst per patient *p=0.01

E2100 Conclusions and Future Directions

» Addition of bevacizumab to paclitaxel
- Significantly prolongs progression free survival
- Increases objective response rate
- Longer follow-up required to assess impact on OS

e Further studies should

- Explore the role of bevacizumab in the adjuvant
setting

- Develop methods to identify patients who are most
likely to benefit from VEGF-targeted therapies




PINZAF VI EIASITIHDIS DD NPOEA DAIBERE 2012/7/2

NEW ENGLAND JOURNAL

ORIGINAL ARTICLE

Paclitaxel plus Bevacizumab versus Paclitaxel
Alone for Metastatic Breast Cancer

N Engl J Med
Volume 357(26):2666-2676
December 27, 2007

The NEW ENGLAND
JOURNAL o MEDICINE

A B
100+ 100
—_ Paclitaxel plus bevacizumab
£
—_ ) — 80
= Paclitavel plus bevacizumab #
£ = Median: paclitaxel, 25.2 mo;
@ 60 2 60 paclitaxel plus bavacizumab,
-E Median: paclitaxel, 5.3 mo; § 267 ma
£ 4 \ paclitaxel plus bevacizumab, 11.8 mo ha—
= . i :
n o
i A 5
e 20 20+
o
&
0 T T 0 T T T T T T T T 1
0 B 12 54 4] 6 12 18 24 30 36 42 48 54
Manth Manth
No. at Risk No. at Risk
Paclitasel plus 347 323 167 1000 53 25 14 7 2 1 Paclitasel plus 347 323 280 232 190 147 88 46 24 7
bevacizumab bevacizumab
Paclitasel 326 159 89 47 20 12 6 2 0 0 Paclitasel 326 284 236 199 1le2 138 BF 47 13 5
Figure 2. Survival Analyses.
Progression-free survival (Panel A) and overall survival (Panel B) in all eligible patients were analyzed with the use of the Kaplan—Meier
method. Analyses including all patients assigned to treatment yielded similar results (data not shown).

N Engl J Med
Volume 357(26):2666-2676

December 27, 2007

The NEW ENGLAND
JOURNAL o MEDICINE
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Hazard Ratios for Disease Progression

Mo of Patiests  Progression-free Survival (me]  Harard Ratio (95% C1)
cerum Hazand Ratio [98% C1)

Pacitaxel plus Bevacinumab Botter  Pacitavel Batser

Miller K et al. N Engl J Med 2007;357:2666-2676
™ NEW ENGLAND
JOURNAL o MEDICINE

Trial Outcome Index
(mean change)

FACT-B Subscale
(mean change)

FACT-B (mean change)

No. of Patients

No. of Patients
Paclitaxel plus

No. of Patients
Paclitaxel plus Paclitaxel plus
bevacizumab

bevacizumab
Paclitaxel Paclitaxel

EWBBLSICRABIDPNTNOLLBEHIIFRNERERL

Paclitaxel + bevacizumab

Paclitaxel

The NEW ENGLAND
JOURNAL o MEDICINE

Miller K et al. N Engl J Med 2007;357:2666-2676
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accelerated approval

MADKSREREBENT L DIMERRICERL
BB ISGTLWERERREZVWSEIPREHTES
£S5, EDHBRIRAIY RRA> hTEME
D BNTZEAZRER(CHEE T D AT AT
1992F KX DKEIFDANEA LTS,

Bevacizumab (X e F [E F7E Z X 5k (C 2008 F
2H22HIURAGR =N,

TR IEGD DFR

+9 EEE X RV \evidencez B E(CERBUEDIT
e MY — (REPZE) (F. EJOHRE
ZEMECDVNWT T (CEHMI T E D K DIREERGHER
RIEL. BEOI> R > b TOBERMZIREE
U< TIEIRBTIRLY,

B RBYE BN REE T =73 NUIETUER AR (FFuE
BDELET D,

10



PINZAF VI EIASITIHDIS DD NPOEA DAIBERE 2012/7/2

PINZAFVIEARIITHDENNDD | FR

ASCO | , B
E2100 Paclitaxel vs. Paclitaxel + Avastin

NEJM .
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AVADO trial 2
a
RIBBON-1 trial ﬁi %

Final overall survival results from the randomised,
double-blind, placebo-controlled, phase Ill AVADO
study of bevacizumab plus docetaxel compared with
placebo plus docetaxel for the first-line treatment of
locally recurrent or metastatic breast cancer

Miles DW, Chan A, Romieu G, Dirix LY, Cortés J, Pivot X,
Tomczak P, Juozaityte E, Harbeck N, Steger GG
on behalf of the BO17708 study group
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AVADO: double-blind, placebo-controlled trial

. Treat Possible
Previously untreated Docetaxel* with open-label
| b 3 — placebo bevacizumab _
=50l e *+ placebo g3w to PD or to PD All patients

(N=736) unblind ur?{)ll?r:d given op_tion
to receive

Stratification factors
*Region Docetaxel* PN |)cvacizumab

Prior taxane/time to +bevacizumab o 2 with

relapse since adjuvant 7.5mg/kg q3w Treat second-line
chemotherapy with chemotherapy
bevacizumab

*Measurable disease Docetaxel* to PD
*Hormone receptor +bevacizumab g 4
status 15mg/kg q3w

® Primary endpoint: PFS
— secondary endpoints: OS, ORR, duration of response,
quality of life, safety

*Docetaxel: 100mg/m? q3w Miles DW, et al. ASCO 2008

AVADO: updated PFS

— Placebo + docetaxel (n=241)
— Bevacizumab 7.5mg/kg q3w + docetaxel (n=248)
— Bevacizumab 15mg/kg q3w + docetaxel (n=247)
Unstratified HR*=0.77 (0.64—0.93), p=0.0061
Stratified HR*=0.67 (0.54-0.83), p=0.0002

Unstratified HR*=0.86 (0.72—1.04), p=0.1163
Stratified HR*=0.80 (0.65-1.00), p=0.0450

PFS estimate

18 24
Time (months)

*data censored for non-protocol therapy before PD
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AVADO: updated efficacy

Patients with measurable disease

at baseline

ORR, %
p value vs placebo

ITT population

1-year survival, %
Difference vs placebo
p value vs placebo

Patients still at risk, n

*mg/kg q3w

Bev 7.5*
+ docetaxel

Placebo +
docetaxel

n=207 n=201

46.4 55.2
0.0739
n=248

81
4.9

mature OS

OS estimate

—— Placebo + docetaxel (n=241)

NPOEA DAIBERR 2012/7/2

Bev 15*
+ docetaxel

n=206

—— Bevacizumab TSRy qiRw -+ oot taces| (N=2448)
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RIBBON-1: A Randomized, Double-Blind,
Placebo-Controlled, Phase Ill Trial of Chemotherapy with
or without Bevacizumab for First-Line Treatment of HER2-
Negative Locally Recurrent
or Metastatic Breast Cancer

N. Robert, V. Dieras, J. Glaspy, A. Brufsky,
|. Bondarenko, O. Lipatov, E. Perez, D. Yardley,
J. O’Shaughnessy, X. Zhou, S. Phan

Fairfax Northern Virginia Hematology Oncology, U.S. Oncology, Fairfax, VA; Institut
Curie, Paris, France; UCLA TORI, Los Angeles, CA;
Univ. of Pittsburgh, Pittsburgh, PA; State Medical Academy, Dnepropetrovsk, Ukraine;
Bashkirian Republican Clinical Oncology,
Ufa, Russia; Mayo Clinic, Jacksonville, FL; Sarah Cannon Cancer Center, Nashville,
TN; Baylor-Sammons Cancer Center, Texas Oncology,
U.S. Oncology, Dallas, TX; Genentech, South San Francisco, CA

Study Design

Previously

untreated MBC
(n=1237)

Stratification Factors:

« Disease-free
interval

« Previous adjuvant
chemotherapy

* Number of
metastatic sites

- Cape, T or Anthra

CHOICE OF CHEMO
BY INVESTIGATOR

Capecitabine
or
Taxane
or
Anthracycline

RANDOMIZE 1:2

Chemo +
bevacizumab
q3w

Chemo +
placebo
q3w

» Capecitabine (1000 mg/m2 BID x 14d)

» Taxane (docetaxel g3w or protein-bound paclitaxel q3w)
» Anthracycline-based chemotherapy (AC, EC, FAC, FEC)
 Placebo or bevacizumab (15 mg/kg q3w)

Optional
2nd-line Chemo
+
bevacizumab

14
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Capecitabine: PFS by Investigator

Median, mo
HR (95% Cl)

p-value
Median, mo
HR (95% Cl)

p-value

12 16

Time (mo)

PIL BV

(n=206) (n=409)

5.7 8.6
0.69 (0.56-0.84)
p=0.0002

6.2 9.8
0.68 (0.54-0.86)
p=0.0011

Taxane/Anthra: PFS by Investigator

Median, mo
HR (95% ClI)
p-value
Median, mo
HR (95% CI)

p-value

Time (mo)

PL BV
(n=207) (n=415)

8.0 9.2
0.64 (0.52-0.80)
p<0.0001
8.3 10.7
0.77 (0.60-0.99)
p=0.040
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Benefit With Bevacizumab-Based Therapy:
Modest Improvement in PFS

E2100 (IRF assessment)? RIBBON-1: Taxane/anthracycline cohort?

= Bevacizumab + taxane/
anthracycline (n=415)
— Placebo + taxane/anthracycline (n=207)

= Bevacizumab + paclitaxel (n=368)
— Paclitaxel (n=354)

HR=0.482 (0.39-0.61)

p<0.0001 HR=0.642 (0.52-0.80)

p<0.0001

PFS estimate
PFS estimate

6 18 24 30
Time (months)
RIBBON-1: capecitabine cohort?

12 18 24 30 36
Time (months)
AVADO?3#

= Bevacizumab® + docetaxel (n=247)
Placebo + docetaxel (n=241)

= Bevacizumab + capecitabine
(n=409)
— Placebo + capecitabine (n=206)

HR=0.672 (0.54-0.83)
p<0.001¢

HR=0.692 (0.56-0.84)
p=0.0002

PFS estimate
PFS estimate

24 30 36 12 18 24 i)
Time (months) Time (months)
aCensored for non-protocol therapy before disease progression; P15 mg/kg q3w; Exploratory p-value

1Gray et al. JCO 2009. Reprinted with permission. © 2010 Am Soc Clin Oncol. All rights reserved. Fig 3 from Gray R et al. J Clin Oncol
2009;27:4966-72; 2Robert ; 2Robert et al. ASCO 2009; *Miles et al. SABCS 2009; “Miles et al. JCO 2010

S S— e LR XS » .
ET-BRIECHTEANYZAT (BV)D
EIRERERAER (1st line) AXNEFTE(E

RIBBON-1 RIBBON-1
BER E2100 A\/_A;?%O CapetD#tH AITED G
(n=722) =) (n=615) (n=622)
NOYaEEN FesEtn st havaEY hAVEEY AT AT
arm N)aEE + + + + + + Sy
BV 75t BV* 75k BV 75tk
EFHER 22% 49% 46% 64% 24% 35% 38% 51%
P<0.0001 P=0.0002 P=0.0097 P=0.0054
s 5.8 11.3 8.0 10.0 5.7 8.6 8.0 9.2
(m)
HR 0.48 0.67 0.69 0.64
P<0.0001 P=0.0002 P=0.0002 P<0.0001
(O8]
m) 25.2 26.7 NR NR 21.2 29.0 23.8 25.2
0.88 0.85 1.03
HR P=0.16 BiEte P=0.27 P=0.83
*Bevacizumab15mg/kg q3wE¥
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a
JCO AVADO trial ﬁﬁ % Lt
JCO RIBBON-1 trial
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E2100 Paclitaxel vs. Paclitaxel + Avastin 4

NEJM .

FDA Avastin TLREER

AVADO trial
RIBBON-1 trial

JCO AVADO trial
JCO RIBBON-1 trial
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DEPARTMENT OF HEALTH AND HUMAN SERVICES
FOOD AND DRUG ADMINISTRATION

Docket No. FDA-2010-N-0621
Proposal to Withdraw Approval for the Breast Cancer

Indication for AVASTIN (Bevacizumah)

DECISION OF THE COMMISSIONER

November 18, 2011
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ERITSNINDD?
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FEI UL, RIS T, Medicare /Medicaidt — & RIFER
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REZES/N\ND B FEILEDHBITERRIFREZDIEAE D,
REFBEE UCEPNRFYOND D F2)LMAEDHA
TEEBUCNDRBEHEDHDEERELTUND,

NPOEA DAIBERE 2012/7/2
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The NEW ENGLAND

JOURNAL o MEDICINE

JANUARY 26, 2012

Neoadjuvant Chemotherapy and Bevacizumab
for HER2-Negative Breast Cancer

Bevacizumab Added to Neoadjuvant
Chemotherapy for Breast Cancer

oh.D., Go h.D., P

20
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The NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 JANUARY 206, 2012

for HER2-Negative Breast C

kert, M.D., Siby

Car
for the German

Breast Groug

N Engl J Med
Volume 366(4):299-309
January 26, 2012

Patient Enrolmen

n=969

HER2 negative BC
(n=1948)
e US size 1cm <
* Normal Cardiac function

EC-T+ bevacizumab HiEaleld)

von Minckwitz G et al. N Engl J Med 2012;366:299-309

Neoadjuvant Chemotherapy and Bevacizumab
ancer

Gunter Minckwitz Holger Eidtmann Via ezai, M.D., Peter A. Fasching, M.D.

Hans Tescl Holm E n, | S¢ V.D. 1elia Kittel, M.D., Claus H sch, M.D
Rolf Kre M.D., Christin ver, M.D., Christian Jackisch, M.D., G (unz, M.D
ens-U M.D., Jens Hi child, M.D., Tanja Fehm, M.D., Berit Maria M M.D.

ekljudova, Ph.D., and Untch, M.D.

p and the Arbeitsgemeinschaft Gynikologische Onkologie—Brea

VOL. 366 NO. 4

st Study Groups

The NEW ENGLAND
JOURNAL of MEDICINE

t

Hormone receptor

positive negative

629 340

323

633
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Pathological CR rate (%)

18.3 a1 7
n=969 n=956

All patients

Hormone receptor A—w___u—
positive n=629 n=633

Hormone receptor 27' 9 39. 3
negative n=340 n=323

EC-T + bevacizumeb

von Minckwitz G et al. N Engl J Med 2012;366:299-309

Conclusions

« The addition of bevacizumab to neoadjuvant chemotherapy significantly
increased the rate of pathological complete response among patients with
HER2-negative early-stage breast cancer.

Efficacy was restricted primarily to patients with triple-negative tumors, in
whom the pathological complete response is considered to be a reliable
predictor of long-term outcome.

The NEW ENGLAND
JOURNAL of MEDICINE

22
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ORIGINAL ARTICLE

Bevacizumab Added to Neoadjuvant
Chemotherapy for Breast Cancer

Harry D. Bear, M.D., Ph.D., Gong Tang, Ph.D., Priya Rastogi, M.D.,
Charles E. Geyer, Jr., M.D., André Robidoux, M.D., James N. Atkins, M.D.,

Luis Baez-Diaz, M.D., Adam M. Brufsky, M.D., Ph.D., Rita S. Mehta, M.D.,
Louis Fehrenbacher, M.D., James A. Young, M.D., Francis M. Senecal, M.D.,
Rakesh Gaur, M.D., M.P.H., Richard G. Margolese, M.D., C.M., Paul T. Adams, M.D.,
Howard M. Gross, M.D., Joseph P. Costantino, Dr.P.H., Sandra M. Swain, M.D.,
Eleftherios P. Mamounas, M.D., and Norman Wolmark, M.D.

N Engl J Med
Volume 366(4):310-320
January 26, 2012

The NEW ENGLAND
JOURNAL of MEDICINE

NSABP B-40

Tissue for Tissue for
B.omarkers Biomarkers

\ 4 T
PN TTTBEEEEDE:
r r ~BAAA - AAAR § -

Cancer R " X 10
\.gaga. >

+/-

Endpoints: pCR, cCR, DFS, gene expression patterns

VNARP
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NSABP B-40
Pathologic Complete Response (Breast)

N=592 N=588

mW/O BEV
BEV

% pCR (Breast)

OR=133
Chi-square test: p=0.027

NSABP B-40
Pathologic Complete Responses (Breast) for
HR+ and TN Breast Cancer

® W/O BEV

% pCR (Breast)

TNBC

OR =1.70 OR=1.17 |

p=0.008 p=0.44 Interaction p value = 0.1¢
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Conclusions

« The addition of bevacizumab to neoadjuvant chemotherapy significantly
increased the rate of pathological complete response, which was the
primary end point of this study.

The NEW ENGLAND
JOURNAL of MEDICINE

Cancer Self-Seeding Theory
B1C ataction (1.6 and f1)

CTC functions

= Infiltration
(fascin, MMP1)

» Stroma recruitment,
angiogenesis (CXCL1)

—
@ Primary tumor cells -
{9 crcs

ED Metastasis tumor cells

=7 Blood vessels
Comen E, Norton L, Massague J. Nat Rev Clin Oncol 2011;8:369-77.
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Herceptin® Combination with Chemotherapy

Survival

Chemotherapy
plus HERCEPTIN

Chemother;apy" Ty p= 0.045

alone

Percentage of Patients

209, , 25.4

6.0 7.6 100 126 150 175 200 226 250 276 800 326 360 3rs 400

|

Months since study enroliment

Original Article

Oncogene 27, 6120-6130 (16 October 2008) | doi:10.1038/onc.2008.

HER2 regulates the mammary
stem/progenitor cell population driving
tumorigenesis and invasionHER2 regulates
mammary stem cells

H Korkaya, A Paulson, F Iovino and M S Wicha
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