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(Anti-) Angiogenesis
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RCTs of ChemoRx +/- VEGFR TKI
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HER2- Metastatic Breast Cancer

(CT Needed)
DecisionMakingProblems



The Challenges of Metastatic Breast Cancer

F Cardoso& J Cortes




Chemotherapy for Recurrent or

F Cardoso& J Cortes




Systemic Approach for HER2-Negative,

F Cardoso& J Cortes




Tailoring Therapy in Metastatic Breast Cancer:
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F Cardoso& J Cortes




e m—\:n lﬂ:lll\lﬁﬁ :lﬁ 1n1 nﬁ
MBC: maindrivers in 2010s
e Clinico
PathologicalFactors
— HER2 /HR

— Previous Treatment
— BurdenofDisease




MBC: maindrivers in 2010s
 Goals e Clinico
— ProlongationofSurvival PathologicalFactors
— Qualityof Life — HER2 /HR
— SymptomRelief — Previous Treatment
— Response — BurdenofDisease

— DelayofProgression
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Randomized Controlled Trials (RCTs) of

He-negaftive 124 41% 6.0 0.494 :
18% 2.7 P=0.0006 1 2.4

MN Dickler, ASCO




RCTs and Meta-Analysis



Survival Analyses
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Mo, at Risk

Miller K et al. N Engl J Med 2007;357:2666-2676
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Hazard Ratios for Disease Progression
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Hazard Ratios for Disease Progression

Subsgroup

Harsrd Rataa [F50% LI)

Soonthisregimenbecamewidelya
doptedbyclinicianswhotreatedtho
usands of patients and
feltconfortablewithusing the
drug

AM Gonzalez-Angulo,
NatRevClinOncol 2011
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Trial Design

Previously

untreated MBC Investigator’s

_ choice of
(i=285) chemotherapy

Chemotherapy +
bevacizumab Optional
q3w 2nd-line

chemotherapy

Chemotherapy + +
placebo bevacizumab

q3w

Stratification factors:
- Disease-free Capecitabine
interval =»| or taxane/

« Previous adjuvant anthracycline
chemotherapy

 No. of metastatic
sites

- Capecitabine,
taxane or
anthracycline

RANDOMIZE 2:1

 Capecitabine (1000 mg/m? bid d1-14)
» Taxane (docetaxel 75—-100 mg/m? or nab-paclitaxel 260 mg/m?2)
» Anthracycline-based chemotherapy
¢ AC (doxorubicin 50-60 mg/m?, cyclophosphamide 500—-600 mg/m?)
« EC (epirubicin 90—-100 mg/m?, cyclophosphamide 500—-600 mg/m?)
* FAC (5-FU 500 mg/m?, doxorubicin 50 mg/m?, cyclophosphamide 500 mg/m?)
e FEC (5-FU 500 mg/m?, epirubicin 90—-100 mg/m?2, ¢ ' i
. NJ Robert, JCO 2011
» Bevacizumab or placebo (15 mg/kg) e e o oy iok




Capecitabine Cohort

BV PL
(n=409) (n=206)

Investigator assessment
Median, months 8.6 5.7
HR (95% CI)* 0.69 (0.56-0.84)
p=0.0002

IRC assessment
Median, months 9.8 6.2
HR (95% CI)* 0.68 (0.54-0.86)
p=0.0011
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NJ Robert, JCO 2011

*Stratified analysis Robert et al. ASCO 2009




Objective Response Rate™:
APeCilablIllc JIC

Patients, % B Complete response
M M Partial response

p=0.0097

2.2%

BV (n=3238) PL (=161}
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*Patients with measurable disease at baseline NJ Robert. JCO 2011




A Meta-Analysis of Overall Survival Data from
Three Trials of Bevacizumab and First-Line
Chemotherapy as Treatment for Patients with
Metastatic Breast Cancer

Joyce O’Shaughnessy, David Miles, Robert Gray,
Véronique Diéras, Edith A. Perez, Robin Zon, Javier Cortes,
Xian Zhou, See-Chun Phan,Kathy Miller

Baylor-Sammons Cancer Center, Texas Oncology, US Oncology, Dallas, TX; Mount Vernon
Cancer Centre, London, England; Dana-Farber Cancer Institute, Boston, MA; Institut Curie, Paris,
France; Mayo Clinic, Jacksonville, Florida; Michiana Hematology Oncology, South Bend, IN; Vall
d'Hebron University Hospital, Barcelona, Spain; BioOncology, Genentech, S San Francisco, CA,;

Indiana University Melvin and Bren Simon Cancer Center, Indianapolis, IN

ASCO, 2010




General Study Designs

E2100 Optional
SENENG] Second-
line
Chemo +

Chemo + BV

RIBBON-1 RIBBON-1
Capecitabine, only)
Taxane,
or
Anthracycline

Chemo +
No BV

Previously
Untreated —>
MBC

\\V/:\D]@
Docetaxel
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Comparison of the Studies

E2100 AVADO* RIBBON-1*
No. of patients 722 488 1237
Geography US (90%) Ex-US US (50%)

Randomization _ , .
ratio (BV:PL) 11 11 21

Paclitaxel Capecitabine,
Chemotherapy Docetaxel Docetaxel/nab-Paclitaxel,
Doxorubicin/Epirubicin

PFS PFS

Key Secondary OS, ORR, OS, ORR,
Endpoints 1-yr survival 1-yr survival

BV=bevacizumab, PL=placebo, PFS=progression-free survival, ORR=0bjective response rate, OS=overall
survival.

* Permitted continuing on BV or crossing over to BV.

TAnalyses based on IRF assessments.




RIBBON-1 RIBBON-1
| e i (TaxiAnthra)

Non- Non-
BV BV
mo

Stratified 0.48
HR (95% CI) (0.39-0.61)

BV=bevacizumab, Cape=capecitabine, Tax/Anthra=taxane/anthracycline.
* 15 mg/kg cohort.




Patient Characteristics, Pooled Population

BV
(n=1439)

Age, median 56 yr

Triple-negative disease, % 25

Disease-free interval (<24 mo), % 37

Prior adjuvant chemo, % 62

Taxane 24

Anthracycline 48

Visceral disease, % 69

>3 metastatic sites, % 41




Progression-Free Survival, Pooled Population

BV

(n=1008) | (n=1439)
Median, mo 6.7 9.2
HR (95% ClI) 0.64 (0.57-0.71)




Analysis of PFS by Subgroups
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Objective Response Rate*
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Non-BV BV
(n=788) (n=1105)

*Includes only patients with measurable disease at baseline.




Overall Survival, Pooled Population

BV

(n=1008) (n=1439)
Median, mo 26.4 26.7
HR (95% CI) 0.97 (0.86—1.08)

1-yr survival

rate (%) [ 82




Use of Subsequent Systemic Theraples N
AVADO and RIBBON-1 Studie

%

Any chemotherapy 71

Bevacizumab 51

Any hormonal therapy 25

# of subsequent anti-cancer agents
>4 27
15

3
2 27
1 10

*Data not available from E2100.




Conclusions

Significant PFS advantage but no OS difference with BV
across 3 first-line studies and in pooled analysis

In MBC, the ability of Phase lll trials to demonstrate
treatment effect upon OS depends on the duration of
survival post-progression (SPP)

Higher chance of affecting OS in populations with short
SPP (20 month PPS in these 3 first-line trials)

Patients with adverse prognostic features benefit from BV
as do patients with more indolent disease

Low Incidence of treatment-related deaths with BV

Safety profile consistent with previous BV experience

Broglio and Berry. 2009. J Natl Cancer Inst. 101:1642-49.
Saad, Katz, and Buyse. 2010. J Clin Oncol. 28:1958-62.
Burzykowski, et al.2008. J Clin Oncol. 26:1987-92.




A look at TNBC



Meta-analysis of First-line Bevacizumab Plus
Chemotherapy in Triple-Negative Breast Cancer

8.1months | 5.4 months |, Rﬂﬂim_‘ <.0001
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TNBC population (23% of all): PFS

Estimated

0.8 Median, months (:’::E-E_ ED
HRa (85% CI) 0.494 (0.33-0.74)
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Facts and Prejudices



Regrowth/Rebound
Toxicity

Age

Biomarkers

Cost



Regrowth/Rebound



Fromdiscontinuationtodeath

D Miles, JCO 2011




Toxicity






Bevacizumab and FAEs

V Ranpura, JAMA 2011




V Ranpura, JAMA 2011




Bevacizumab and ATE

FJ Scappaticci, JNCI 2007




Bevacizumab and CHF

T Choueiri, JCO 2011




Safety, Causes of Death*

Non-BV BV
(n=982) | (n=1679)

Total deaths 55.8 51.3

51.5 47.4

*Safety evaluable patient population.




BV
(n=1679)

Neutropenia : 10.0

Sensory neuropathy : 9.5

Hypertension : 9.0

Febrile neutropenia : 6.5

Venous thromboembolic event . 2.8

Proteinuria 2.3

Arterial thromboembolic event : 1.6
Bleeding : 1.5

Left ventricular systolic function : 1.5

Wound dehiscence . 0.8
Fistula . 0.5

Gl perforation : 0.5

RPLS <0.1

RPLS=Reversible posterior leukoencephalopathy syndrome.




BV
(n=1679)

Neutropenia : 10.0

Sensory neuropathy : 9.5

Hypertension : 9.0

Febrile neutropenia : 6.5

Venous thromboembolic event . 2.8

Proteinuria 2.3

Arterial thromboembolic event . 1.6
Bleeding : 1.5

Left ventricular systolic funct. : 1.5

Wound dehiscence : 0.8
Fistula : 0.5
Gl perforation : 0.5
RPLS <0.1

RPLS=Reversible posterior leukoencephalopathy syndrome.




Age
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X Pivot, EJC 2011




(Bio)Markers



J O’Shaughnessy, SABCS 2010




J O’Shaughnessy, SABCS 2010
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Imaging

Hypertension
InfiltratingMyeloidCells
CirculatingBiomarkers
Polymorphisms in the VEGF pathway
In situ Biomarkers



MN Dickler, ASCO 2011




SP Li, JNCI Mon 2011
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EAM O’Flynn, Breast Cancer Res 2011




Representative magnetic resonance images (MRI) of a grade 3 invasive ductal breast
carcinoma (T2N1MO) with regions of interest outlined: A) Ktrans (min-1) before and B) after 2
cycles of neoadjuvant chemotherapy and on bold oxygenation level-dependent MR,
corresponding R2x (s=1) images C) before and D) after 2 cycles of neoadjuvant chemotherapy
on blood oxygenation level-dependent MRI. [For color image please see
http://jncimono.oxfordjournals.org/.].

Before and
After 2
cyclesof
NACT

© The Author 2011. Published by Oxford University Press. M I::} N {::I G ﬁ,ﬁ; Fj H 5



DCE-MRI images of representative patients showing three patterns of response to
bevacizumab. [For color image please see http://[ncimono.oxfordjournals.org/.].
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Before and after 1
cycleofBevacizumab

Mehta S et al. J Natl Cancer Inst Monogr 2011;2011:71-74

© The Author 2011. Published by Oxford University Press. M G N G G’ Hjﬂh P H 5



AM Jubb, LancetOncol 2011




Schneider, B. P. et al. J Clin Oneol; 26:4672-4678 2008

MN Dickler, ASCO




AM Jubb, LancetOncol 2011




1 Baseline Plasma VEGF-A & VEGFR2 May Predict
Benefit in AVADO

Mo of Hazard Bevacizumab 15 myikg Placebo +
- A desmatswal heatnr Aeannbawal haHar
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Hazardratio (95% Cly
DVWMiles et al, SABCS 2010

off for high and low; baseline samples for 54% of pts

MN Dickler, ASCO
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MN Dickler, ASCO E2100, Schneider, B. P. et al. J Clin Oncol; 26:4672-4678; 2008







CR 2008




Gene Ontology

SX Yang, CCR 2008




Cost



TJ Smith, & BE Hillner, NEJM 2011




FDA opted to grant accelerated approval - contingent
upon data from ongoing RCTs:

— Confirmation of the magnitude of the PFS benefit

— Noevidence of detrimental effect on OS5

2 RCTs + meta-analysis subsequently reported:
— Lessrobust PFS benefit

— Noimprovementin O3
In July, 2010, ODAC voted 12:1 to recommend
withdrawal of Bev label — process initiated by FDA

EMA has limited use of Bev to combo with paclitaxel or
capecitabine (when use of A or T not appropriate)

Await hearing granted to sponsor for June 28-29, 2011

MN Dickler, ASCO 2011




F Trotta, JCO 2011
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RISK BENEFIT
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Breast: PFS as a surrogate for OS

Burzykowski et at JCO 2008



Probability of statistically significant differences in
overall survival (OS) as a function of median survival

postprogression (SPP)
Sample sizes required for detecting a statistically

!

For trials with an improvement in PFS of p =.001, the
chance of seeing a survival benefit is:

> 90% if SPP = 2 months

<20% if SPP

4 mo

nths

Probability of OS
20

LT e o

4 8 12 16 20 24

Median SPP (months)

Broglio, K. R. et al. J. Natl. Cancer Inst. 2009



Is PFS a Clinical Benefit Endpoint?
Opinion: Pro

* | have no problem accepting that, in
a lethal disease such as metastatic

cancer, delaying progression is a
clinical benefit in itself, provided that

the magnitude of the benefit is
sufficient and the side-effect profile
acceptable.”

R Pazdur, NC| Cancer Bulletin May 13, 2008

http:l'www.cancer.govincicancerbulletin Cl_Cancer_Bulletin_031308/pager




Conclusions



45 yearsold
2006: FEC>D + Tam (pT2N1 G2 HER2- HR+)
2.2011: SymptomaticBone and LiverMts

11.2011. In Response (Objective and
Symptomatic) withPaclitaxel and
Bevacizumab
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Neo-Angiogenesisisobviouslyimportantalso in
Breast Cancer

AdditionofBevacizumabto CT results in a
clearadvantage in RR and PFS

The advantagemaybeclinicallyveryrelevant in
some situations (ie TNBC)

Toxicityismanageable
Age and otherfactors are littlerelevant
Costissueshouldbescientificallyfaced



BP Schmeider, JCO 2011




