ERERIAZE O—T 4 R —A2—58 K6 -Advancet &5 hKE KigiEH

c MAEFCRCODI=ODT RNV ARSI F—
oo o @ERRIEEF=2014JULY19

PFSOERE: 24 TR DFM AR EITLZLDM ?

Comprehenswq oo o0
C Sl geaomammsan JRICA &9 EHSNC0E
‘-ijli\-‘g::;" '}":.\ '. Statcom Co.Ltd. and Infelligence on Drug Evaluation

Project
JSCTR

(BDEEN)INTYIIANIR) S —F - BRI R ZIEEF(CSP)IEY
NPOBARERMAAZIELI—vFES R
AAykalL () RERER
NPOBARATAHILSA AR EEER
(— ikt EH) BABKRABREERARESE

(—iEstE) BRFRRFHRIAVVIOVLERER
PRARFEHTIZFEH ABBESEIFH £UHEF
REKXFREZR

P i 1

EFBEMNTOIHARRIER:ZEL 1



ERERIAZE O—T 4 R —A2—58 K6 -Advancet &5

RKE KIGHH

ERBDOANZHRFATREER
AL BUBYOBE REEE
TEOBE EADRE O ZAybaL (#)LE.NPO J-CRSUHEZEE. #tH CONCIDEEEE
X F DR vl
A GE O] R&ybals (¥k)
AERaE O] H o L
[FREsias v
MRE CAERE) V|
it O HERE, BMAIE, 7ATIX, BMREAEE)
HEMMBE- S V|
BRPRSRER MR A DR E O NPO J-CRSU
Z DM (BERE) Vi

EFBEMNTOIHARRIER:ZEL



ERERIAZE O—T 4 R —A2—58 K6 -Advancet &5 thoi ks KABLEH

= UE

BNABRREBRD IV FRA U NERSHIE
ER-EH LR TN - BIRREBROELLMRR, s ES4, 2011

o IUFRAUF
HEOBMICE->TRAESNSFEMBBB =M., LIZLIZHAERELIS

HEODBENZTDLDEERISN ., £FT-PMDAIZX>THEILZHLD
[CELEBZbND

* E}PE

BED=_A MDA TI5%EN . §DRECISTT25%EM NS D
BN HIROBEIZ. T35—ESBALRYELTAHLNIELETIZE
AATEOLNTRAELEL-ER. HAHE

EFBEMNTOIHARRIER:ZEL 3



ERRBAZR I —T 4 R~ —5—38BEE6 -AdvanceHES k= KABIE T

PFS &£0S

¢ Bevacizumab [X¥F%7GH ? FIFEFITERE?
MBCTHEIEMNATH

¢ BRTIHARETBTHARTHLPFSHARASNLHHIA B

¢ FDADPFSIZEDWVTCEERBLI-EH
gemcitabine in ovarian cancer
sorafenib in advanced renal cancer
bevacizumab in metastatic breast cancer ?
rituximab in Non-Hodgkin’s lymphoma

Guidance for Industry: Clinical Trial Endpoints for the Approval of
Cancer Drugs and Biologics, May 2007
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Phase Il trial of 1st-line bevacizumab

in MBC (E2100)

RKE KIGHH

Paclitaxel (n=350) PD*

Previously 28-|day IC)égle:/ o1 8
untreated MBC Paclitaxel 90mg/m= D1, 8 and 15

Bevacizumab 10mg/kg D1 and 15

(n=715)

Paclitaxel +
bevacizumab

10mg/kg every
2 weeks (n=365)

Stratify:
e Disease-free interval <24 vs >24 months
e <3 vs >3 metastatic sites
e Adjuvant chemotherapy yes vs no
e ER+ vs ER- vs ER unknown

Miller et al ASCO 2005
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AVADO: double-blind, placebo-controlled
trial

Previously Treat Possible

* ith open-label
untreated Docetaxel* + pl‘;’c'ebo bevacizumab

LR or mBC placebo q3w x9 to PD or to PD All patients
(N=736) unblind bl given option

Stratification factors to receive

*Region Docetaxel* bevacizumab

* Prior taxane/time to + bevacizumab with
relapse since 7.5mg/kg q3w x9 Treat second-line

adjuvant beva"c"ii::mab chemotherapy
chemotherapy Docetaxel* to PD

* Measurable disease + bevacizumab
*Hormone receptor 15mg/kg q3w x9
status

® Primary endpoint: PFS

® Secondary endpoints: ORR, 1-year survival, OS, TTF,
duration of response, quality of life, safety

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

EFBEMNTOIHARRIER:ZEL 6
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RIBBON-1: Study Design

Previously
untreated MBC CHOICE OF

(n=1237) CHEMO

Stratification Capecitabine
Factors: or

- Disease-free Taxane
interval or

- Previous adjuvant Anthracycline
chemotherapy

» Number of
metastatic sites

- Cape, T or Anthra

RANDOMIZE 2:1

Chemo +
bevacizumab
unti
Chemo + PD
placebo
q3w

« Capecitabine (1000 mg/m? BID x 14d)

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

EFBEMNTOIHARRIER:ZEL
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Trial

Placebo
controlled

Chemo

Dose of
Avastin

Primary
Endpoint

IRF*
review

Avastin in 1st line setting for MBC

1,2 ; | RIBBON-14 | RIBBON-14
E21_00 AVéDO Cape cohort AIT cohort
(n=722) (n=736) (n=615) (n=622)
No Yes Yes Yes
weekly Q3w o Anthracycline
Paclitaxel Docetaxel CelpEeiEline or Taxane
7.50r

10mg/kg q2w 15mg/kg q3w  15mg/kg q3w

15mg/kg q3w

PFS PFS PFS PFS

Retrospective Yes Yes Yes

*IRF:Independent Review Facility

1 Robert Gray et al. J Clin Oncol 2009; 27:4966-4972. 2Kathy Miller et al. N Engl J Med 2007; 357:2666-76
3 Miles D et al. SABCS2009 abstr#41.
4N. J. Robert et al. ASCO2009 abstr#1005.
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*Bevacizumab15mg/kg q3w

Avastin in 1st line setting for MBC

<Efficacy>
RIBBON-14 | RIBBON-14
Cape cohort A/Tcohort
(n=615) (n=622)
Paclitaxel Docetaxel ~ Docetaxel Cape Cape AT AT
arm Paclitaxel + + + + + + +BY
BV PL BV* PL BV PL
PR 5.8 11.3 8.2 10.1 5.7 8.6 8.0 9.2
(m)
HR 0.48 0.77 0.69 0.64
P<0.0001 P=0.0061 P=0.0002 P<0.0001
RR 22% 49% 46% 64% 24% 35% 38% 51%
P<0.0001 P=0.0003 P=0.0097 P=0.0054
OS
(m) 25.2 26.7 31.9 30.2 21.2 29.0 23.8 25.2
HR 0.88 1.03 0.85 1.03

1 Robert Gray et al. J Clin Oncol 2009; 27:4966-4972. 2Kathy Miller et al. N Engl J Med 2007; 357:2666-76
3 Miles D et al. SABCS2009 absir#41.
4N. J. Robert et al. ASCO2009 abstr#1005.
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ASCO2010 LBA1 Burger et al.

Phase I11 trial of bevacizumab (BEV) in the primary treatment of advanced
epithelial ovarian cancer (EOC), primary peritoneal cancer (PPC), or
fallopian tube cancer (FTC): A Gynecologic Oncology Group study.

G0OG-0218: Schema

l ] [ l [ [ Carboplatin (C)AUC 6 Arm

I
I
aclits : - Il‘ 2 |
Front-line: Paclitaxel (P) 173 mg/m =
Epithelial OV, PP

or FT cancer

- Stage Il optimai Carboplatin (C)AUC 6
(macroscopic)

= Stage il
suboptimal

- Stage IV

[
|
|
[
1
[

Paclitaxel (P) 175 mgim? :

mMNMN-E200Z2p 3

\ n=1800 (planned)

I ' I I [ I Carboplatin (C)AUC 6
Stratification vanables

« GOG performance status Paclitaxel (P) 175 mg/m?

(PS5}

« Stagefdebulking status BEVY 15 mgikg

- - -
St

(*)) ASC@ A 'g’t:'[%'i,'i_}';-," Cytotoxic Maintenance 15 months
i (6 cycles) (16 cycles) 10

| | B L] 03:13M14:18 )
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ASCO2010 LBA1l Burgeretal.

e |
=

(AR

423

Patients with evert, n (%)

LET T
- TN}

"

Madean PFS, manths 10.3

siratified anahysis HR
95% CI)

One-sided p-value (log rami)

¥ . BEW maintsnaneis (A= ()

12 24
Months since randomization

1] . r 1
Annual 10

Mestong

n o« 10:48/14:18 )

GOG-0218: Investigator-Assessed PFS

Arm Il

& BV — BEY

[M=E2F)

2EO
(57.8)

141

.17

y (0.625-0.824)
=0.0001°

11

EFEMTOCHARRITEEL LS

11



ERERIAZE O—T 4~ —A2—58 6 -Advanceff{&5

RKE KIGHH

1.0
09
08
0.7
06
05
04
03
02
0.1

(=
e
C
9
T
=]
j= N
2
o

ASCO2010 LBA1l Burgeretal.

GOG-0218: Overall Survival Analysis

At time of final PFS analysis

Fatsents. with

S, N )

Median, months

aRar i1

One-sided p-value

24
w
Months since randomization

442, 437 17 171 45

Annual 10

Meenng

n i« 1222114:18 ) m

"‘Sirabified analysis
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ASCO02010 LBALl Discussion to Burger et al.

Hazard Ratios of PFS vs. 0S:

Data from Platinum-based Chemotherapy Trials
in Advanced QVCA

4

" | IsFFR—zpizEs

=7 TIEPFSIXOSORWLVY RS —F \
o L %7 o | Lined
identity
o @
o =
s | Linear Regression
o INHR . =1.01*INHR£<-0.006
) . R<=(.91
-
o)
- -
06 0.7 08 0.9 1.0 1.1 1.2
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ASCO02010 LBALl Discussion to Burger et al.

Hazard Ratios of PFS vs. OS:

Data from RCTs of Bevacizumab in Other Solid Tumors

ne
I

QS improvement at
least 2 months less
than that for PFS

L#LBevadZumab’C*li- “

- = u
» L
3
Linear Regression
INHR . =0.67*InHRpgs+0.09
RI=0.61
0.5 B or 8 5 1

14
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Burger et al.
NEJM 2011; 365:
2473-83.

Perren et al.
NEJM 2011; 365:
2484-96.

ORIGINAL ARTICLE

Incorporation of Bevacizumab in the
Primary Treatment of Ovarian Cancer

Robert A. Burger, M.D., Mark F. Brady, Ph.D., Michael A. Bookman, M.D.,
Gini F. Fleming, M.D., Bradley J. Monk, M.D., Helen Huang, M.S.,
Robert S. Mannel, M.D., Howard D. Homesley, M.D., Jeffrey Fowler, M.D.,

Benjamin E. Greer, M.D., Matthew Boente, M.D., Michael J. Birrer, M.D., Ph.D.,

and Sharon X. Liang, M.D., for the Gynecologic Oncology Group*

ORIGINAL ARTICLE

A Phase 3 Trial of Bevacizumab

in Ovarian Cancer

Timothy J. Perren, M.D., Ann Marie Swart, M.D., Jacobus Pfisterer, M.D.,
Jonathan A. Ledermann, M.D., Eric Pujade-Lauraine, M.D., Gunnar Kristensen, M.D.,
Mark S. Carey, M.D., Philip Beale, M.D., Andrés Cervantes, M.D.,
Christian Kurzeder, M.D., Andreas du Bois, M.D., Jalid Sehouli, M.D.,
Rainer Kimmig, M.D., Anne Stihle, M.D., Fiona Collinson, M.D.,
Sharadah Essapen, M.D., Charlie Gourley, M.D., Alain Lortholary, M.D.,
Frédéric Selle, M.D., Mansoor R. Mirza, M.D., Arto Leminen, M.D.,

Marie Plante, M.D., Dan Stark, M.D., Wendi Qian, Ph.D., Mahesh K.B. Parmar, Ph.D.,

and Amit M. Oza, M.D., for the ICON7 Investigators* 15

EFBEMNTOIHARRIER:ZEL

15



ERERIAZE O—T 4~ —A2—58 6 -Advanceff{&5

RKE KIGHH

Burger et al.
NEJM 2011; 365:
2473-83.

PFSOBEEE I FHE

A Primary Analysis

ASCOHR

CP + bev Bev or
or placebo  placebo
I 1T 1
& 1.0+ Control
] 0.9 i e
E 0.5 i —— Bev initiation
I ! ! -
g i ! Bev throughout
&3 o]
& 06
=3 0.5
0
o 044
§&
__g 0.34
<] 0.24
a
g 0.1+
o
0.0

1 T T T 1 T T T T T T T 1T T T T1
0 2 4 6 81012141618 2022 24262830323436

Months since Randomization

No. at Risk

Control 625 199 13 8

Bev initiation 625 219 29 6

Bev through- 623 254 38 8
out

B Analysis as of August 26, 2011

CP + bev Bev or

or placebe  placebo

1_0—I L 1

16 B

& Control
=] 0.94 ] e
i : —— Bev initiation
i 0.8+ .
B 07- ! —— Bev throughout
g s
o E 0.6
=3 0.5
= a :
2o 04 i
c o H
'43 = 034 :
=] 0.24 i
o :
g 0.1 H
= i
00— T T T T T T T T T T T 1
0 2 4 6 8 1012141618 2022 24 26 28 3032 34 36
Months since Randomization
No. at Risk
Control 625 535 283 169 133 78 49
Bev initiation 625 552 319 130 121 67 40
Bev through- 623 559 386 256 162 97 56
out

16
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Burger et al.
NEJM 2011; 365:
2473-83.

OSHIZEZL 1B FFik

A Analysis at Time of Primary Analysis

1.0
0.9
0.8+
0.7
0.6
0.5+
0.4+
0.3
0.2
0.1
0.0

Proportion Surviving

=l
St
Fler,
'LLth_l_-
I'.L n
No. of Events (%) =
Control 156 (25.0)
Bevacizumab initiation 150 (24.0)

0

No. at Risk

Control 625

Bevacizumab 625
initiation

Bevacizumab 623
throughout

Bevacizumab throughout 138 (22.2)
T T

T T T T T 1
6 12 13 24 30 36 42 43

Months since Randomization

442 173 46
432 162 39
437 171 40

B Analysis as of August 26, 2011

1.0+
0.9
0.8+
0.7+
0.6+
0.5
0.4
0.3+
0.2+
0.1
0.0

Proportion Suwiving

No. of Events (%)
298 (47.7)

Control

Bevacizumab initiation 308 (49.3)
Bevacizumab throughout 269 (43.2)

0

No. at Risk

Control 625

Bevacizumab 625
initiation

Bevacizumab 623
throughout

T T T T T T T 1
6 12 13 24 30 36 42 43

Months since Randomization

595 558 506 446 322 200 116 56
598 557 436 440 304 191 108 54

587 561 519 463 321 201 114 62

17
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Perren et al.
NEJM 2011; 365:

Bl N —FEMPFSTHREII LAY

2484-96.

therapy

Bevacizumab

A Progression-free Survival

PFS

Bevacizumab

N

b
Standard chemotherapy

100
&
g
2 75
g
&
o 50+
5
[=]
=
T 25
W
=
< o
0
No. at Risk

Standard chemo- 764

764

T T T T T
3 6 9 12 15 18 21 24 27 30

Months since Randomization

693 464 216 91 25

715 585 263 73 19

B Difference between Bevacizumab and Standard Chemotherapy
in Progression-free Survival

NYF—KFDE

—— Smoothed difference
———— 5% Cl

204
8
s
=
5]
‘i 10+
WV o
ER
&3
o .2
EE 0
3
g
8 10
<
[a]
-20
0

T T T T T T T T T T
3 6 9 12 15 18 21 24 27 30

Months since Randomization

C Progression-free Survival in Patients at High Risk for Progression

D Overall Survival

OS

100 S(E_UXO) 100
& PF =1 Bevacizumab
=
S
B 754 75+
A \ ) —_ e
] Bevacizumab £
% \\ = Standard chemotherapy
& 504 A g 504
= H
3 -~ a
= dard chemotherapy ™
% 25 Standard chemotherapy ™ - 25
o
= -
<
o T T T T T T T T T 1 0 T T T T T T T T T 1
0 3 & 9 12 15 18 21 24 27 30 0 3 & 9 12 15 18 21 24 27 30
Months since Randomization Meonths since Randomization
No. at Risk No. at Risk
Standard chemo- 234 205 98 36 14 2 Standard chemo- 764 724 652 368 159 33
therapy therapy
Bevacizumab 231 213 159 56 10 1 Bevacizumab 764 737 678 404 162 40
h8
T
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Perren et al.
NEJM 2011; 365:

AR TIXOSIZHZE

2484-96.

A Updated Data, Progression-free Survival

-~
10 E i
z PFSi&
=
.g 754 Bevacizumab
g
e 50 Standard
‘é chemotherapy
=
3 25
o
2
<
0 T T T T T T T T T T T 1
0 3 6 9 12 15 18 21 24 27 30 33 36
Months since Randomization
No. at Risk
Standard chemo- 764 693 474 350 221 114 39
therapy
Bevacizumab 764 716 599 430 229 107 27

B Updated Data, Progression-free Survival in Patients at High Risk
for Progression

-~ o
= 100 = |
g w PFSEH (F Y
8
w
75
g )
§n Bevacizumab
a 5ol  Standard
'é chemotherapy
=
S 25+
o
=
<
0 T T T T T T T T T T T 1
0 3 6 9 12 15 18 21 24 27 30 33 36
Months since Randomization
No. at Risk
Standard cheme- 234 205 100 63 30 13 5
therapy
Bevacizumab 231 213 163 94 35 13 1

C Updated Data, Overall Survival

100
Bevacizumab
754
= Standard
= chemotherapy
_g 50
=
=
]
25+
0 T T T T T T T T T T T 1
0 3 6 9 12 15 18 21 24 27 30 33 36 39
Meonths since Randomization
No. at Risk
Standard chermo- 764 741 724 703 672 646 623 542 421 304 212132 71 26
therapy

Bevacizumab 764 753 737 717 702 680 657 592 455 329 228 129 69 19

OS1E Hj

D Updated Data, Overall Survival in Patients at High Risk
for Progression

100
Bevacizumab
— 754
&
£ 504 Standard
E chemotherapy
A
25
0 T T T T T T T T T T T T 1
0 3 6 9 12 15 18 21 24 27 30 33 36 39
Months since Randomization
No. at Risk
Standard chemo- 234 226 219 208 194 175 166 137 107 67 46 25 15 6
therapy
Bevacizumab 231227 222214 208 199 186 164 134 94 65 31 138 19

A7)

OS:EER (B R4
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PFS &£0S

2
¢ AR THHREBETEMR THLPFSHEFE AN 55]H 1# 0

¢ FDAMPFSIZEDWVTEFERZEL-ZH
gemcitabine in ovarian cancer
sorafenib in advanced renal cancer
bevacizumab in metastatic breast cancer
rituximab in Non-Hodgkin’s lymphoma

Guidance for Industry: Clinical Trial Endpoints for the Approval of
Cancer Drugs and Biologics, May 2007

20
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OS or PFS
Increasing Acceptance of PFS as a Basis
for FDA Approval

B Approval based on OS (NSCLC) (NSCLC) | (NSCLC)
Erlotinib Ixabepilone
M Approval based on PFS/TTP
(Breast)
Bevacizumab
Ereaen
1995 2000 2005 2010

Irinotecan Bevacizumab Sorafenib
(CRC) (CRC) (HCC)

Oxaliplatin Panitumumab
(CRC) (CRC)

Sorafenib Everolimus
(RCC) (RCC)
Sunitinib
(RCC)
G;mmtabtl_ne Erlotinib Bevacizumab
(Pancreatic) (Pancreatic) (RCC)
Bortezomib Bortezomib
(MCL) (MM)
Gemcitabine
(Ovarian)

www.cancer.gov/cancertopics/druginfo

EFBEMNTOIHARRIER:ZEL 21
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SIEETOH, EYHAT DGR

o 2XEBRLURICEMGAENEZTNIE
¢ SPP(survival post progression)MEZEE T I
PFSOOSIZ® T 5K EHITEED (VN F—FIEHFRSNID)

¢ PFSOEBEREEZNICH T AR VD HEH
o KRELPFSOUE LEBNT-risk/benefit profileZiid (S5
BREICHBRTESEL)PFSICKIEBTLADHYSS

FDA: Guidance for Industry Clinical Trial Endpoints for the Approval of
Non-Small Cell Lung Cancer Drugs and Biologics, 2011 June

EMA: Appendix 1 to the guideline on the evaluation of anticancer
medicinal products in man. EMA/CHMP/27994/2008/Rev.1, 2012,
December

EFBEMNTOIHARRIER:ZEL 22
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ASCQO2011 Targeting Angiogenesis in Breast Cancer: Where Do We Stand in 20117
Appropriate Endpoints for Clinical Trials and Source of U.S. Food and Drug
Administration/Oncologic Drugs Advisory Committee Controversy

Daniel J. Sargent, P H2EHAV—MIED EVHER

Phase lll Trial Endpoints in
Oncology: The PFS
Controversy

Daniel Sargent, PhD
Professor of Biostatistics & Oncology
Mayo Clinic
June 7, 2011

EFBEMNTOIHARRIER:ZEL 23
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PFSIXOS®Msurrogate
KRBT : ME— DEFEZEITATLY

Validation of Surrogate Endpoints

Statistical
- Meta-analyses of clinical trials data

Clinical
- Comprehensive understanding of the
~ Causal pathways of the disease process
~ Intervention’s intended and unintended
mechanisms of action

_@o single gold standard approach

EFBEMNTOIHARRIER:ZEL 24
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PFSODfERE =R

Progression free survival

* Typical definition: Time to the first of
disease progression or death
* Challenges
* Subjective — subject to bias
* Measurement error
* Non-radiographic worsening

* Stopping treatment for reasons
other than progression

EFBEMNTOIHARRIER:ZEL 25
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Z2a0  AMEIPFSH EDEZEEZ B XREEMLAD

Is PFS a Clinical Benefit Endpoint?
Opinion: Con
* ‘We believe the oncology community

may be over-interpreting the value of
improvements in PFS; such

improvements, particularly if related
to asymptomatic imaging changes,
do not necessarily provide evidence
for a gain in important outcomes to

patients’
Ocaiia et al JCO 2011

EFBEMNTOIHARRIER:ZEL
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BMEMERICBWTEELN TS CRIERAZ AR EE
h5, PFSH EZFZ (T ANG R (T HEL

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, NCI Cancer Bulletin May 13, 2008

http:/lwww.cancer.govincicancerbulletin/NCI_Cancer_Bulletin_051308/page7
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PFSOEREOSIZHT B E

Merits of PFS as an endpoint

* Un-encumbered by cross-over
* Available more quickly than OS
* Variable demonstration of surrogacy for
OS
* Colon - Yes — Buyse JCO 2007

* Breast — No — Burzykowski, JCO 2008
* Lung — Unclear — Buyse ASCO 2008

EFBEMNTOIHARRIER:ZEL
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KGETEHRBEESHof-

AS C@ Other ASCO Meetings Browse Tracks Brows sions

2011 ASCO Annual Meeting > Breast Cancer Track > Targeting Angiogenesis in Breast Cancer: Where Do We Stand in 20117

Colon: PFS as a surrogate for OS
Buyse et at JCO 2007

Treatment Effect (HR) on
Overall Survival

Treatment Effect (HR) on
Progression-Free Survival
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ZLIETIEXIZ®

Breast: PFS as a surrogate for OS
Burzykowski et at JCO 2008
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>
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i

Effect On Progression-free Survival (HR)
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2011 ASCO Annual Meeting > Breast Cancer Track > Targeting Angiogenesis in Breast Cancer: Where Do We Stand in 20117

Effect for Progreasion Free Survival time

Trials:
Fossella
Georgoulias
Pujol
Douillard

R? = 0.62
95% C.I. =
(0.52:0.72)
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fEml:. REBEUAEDLSLTEESIZHRYIIDOH,
BT B=0IZ, SHIZ(ETIT D) RETNE

is in Breast Cancer: Where Do We Stand in 20117

Conclusions: PFS as a surrogate
endpoint
* |s PFS a surrogate for OS in cancer?

* When no effective 2" line rx: Yes

* When effective 2"d and later lines rx:
likely no

* As survival beyond progression
lengthens, surrogacy becomes difficult

* Attenuated HR
* Additional noise

* Need further modeling to understand
when surrogacy even possible
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ASCO2011:Targeting Angiogenesis in Breast Cancer: Where Do We Stand in 20117
Appropriate Endpoints for Clinical Trials and Source of U.S. Food and Drug
Administration/Oncologic Drugs Advisory Committee Controversy

Daniel J. Sargent, P

Final thoughts: Beyond statistics

* Requirement of OS benefit from one
of many lines a very high bar

* PFS benefits must be clinically
relevant with acceptable risk/benefit
ratio

* Failure of PFS advantage to translate
into OS must be plausible
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ASC02011- 1035
FDABET—2DEIZET—2DME#T J Clin Oncol 2012;30:1705-1711
ASCE  overmcomeams | sowseriods | trouse sesons

r e Tracks Brow: 5sions

2011 ASCO Annual Meeting > Breast Cancer Track > Breast Cancer - Triple-negative/Cytotoxics/Local Therapy

SLIDE VIEWER Use arrows below to navigate

Relationship between OS and
PFS in metastatic breast cancer:
review of FDA submission data

P. Cortazar, J. Zhang, R. Sridhara,

R. Justice, R. Pazdur

* | Annual 11

Presented at the 2011 ASCO Annual Meeting. Presented data is the property of the author. ASC@
Meeting
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TNTIZFEEF LY

ASC®

2011 ASCO Annual Meeting > Breast Cancer Track > Breast Cancer - Triple-negative/Cytotoxics/Local Therapy

Hazard ratio for OS5

Hazard ratio for 05

QUALITY | B
S ANC

*  Annual 11
Meeting
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1035 TNIXBRG2IABENEFEELLGL

2086 (21.2%

Annual 11

Presented at the 2011 ASCO Annual Meeting. Presented data is the property of the author. ASC@
Meeting
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B A A Tl - - *moderately correlated, #REEIFX TEE M o7
R2=0.61 (95% CI = 0.04 to 1.00).

Paoletti, Oba et al. INCI 2013; 105: 1667-70.

Progression-Free Survival as a Surrogate
for Overall Survival in Advanced/Recurrent N
Gastric CancerTrials: A Meta-Analysis GASTRIC ¥ —7

Xavier Paoletti, Koji Oba, Yung-Jue Bang, Harry Bleiberg, Narikazu Boku, ZOEK'I%% -~ 4069%%

Olivier Bouché, Paul Catalano, Nozomu Fuse, Stefan Michiels,

Markus Moehler, Satoshi Morita, Yasuo Ohashi, Atsushi Ohtsu,
Arnaud Roth, Philippe Rougier, Junichi Sakamoto, Daniel Sargent,
Mitsuru Sasako, Kohei Shitara, Peter Thuss-Patience, Eric Van Cutsem,
Tomasz Burzykowski, Marc Buyse; on behalf of the GASTRIC group

Manuscript received February 10, 2013; revised July 25, 2013;
accepted July 25, 2013.

Correspondence to: Xavier Paoletti, PhD, Bisotatistics Dept / INSERM U800, Institut Curie, 26 rue
d'Ulm, 75005 Paris, France (e-mail: xavier.paoletti@curie.net).

The traditional endpoint for assessing efficacy of chemotherapies for advanced/

Treatment effect on overall survival (HR)

recurrent gastric cancer is overall survival (0S), but OS requires prolonged follow-up. ,// ° g:?gz:
We investigated whether progression-free survival (PFS) is a valid surrogate for OS. P g — — — 95% Prediction fimit
Using individual patient data from the GASTRIC meta-analysis, surrogacy of PFS was o é '7 é ‘9 1‘ 1'1 1‘2

assessed through the correlation between the endpoints and through the correlation
between the treatment effects on the endpoints. External validation of the prediction
based on PFS was also evaluated. Individual data from 4069 patients in 20 randomized
trials were analyzed. The rank correlation coefficient between PFS and OS was 0.853
(95% confidence interval [Cl] = 0.852 to 0.854). The A? between treatment effects on
PFS and on OS was 0.61 (95% CI = 0.04 to 1.00). Treatment effects on PFS and on OS
were only moderately correlated, and we could not confirm the validity of PFS as a
surrogate endpoint for OS in advanced/recurrent gastric cancer.

Treatment effect on progression-free survival (HR)

38
J Natl Cancer Inst;2013;105:1667-1670
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¢ Survival Post Progression (SPP) A\ E<%5 (f=&A (X127 A LI L)
&L PFSDOSIZH§ H B IEILTEES
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Broglio and Berry, JNCI 2009; 101: 1642-9.

Detecting an Overall Survival Benefit that Is Derived
From Progression-Free Survival

Kristine R. Broglio, Donald A. Berry

Background Whether progression-free survival (PFS) or overall survival (OS) is the more appropriate endpoint in clin-
ical trials of metastatic cancer is controversial. In some disease and treatment settings, an improvement
in PFS does not result in an improved OS.

Methods We partitioned OS into two parts and expressed it as the sum of PFS and survival postprogression (SPP).
We simulated randomized clinical trials with two arms that had respective medians for PFS of 6 and 9
months. We assumed no treatment difference in median SPP. We found the probability of a statistically
significant benefit in OS for various median SPP and observed P values for PFS. We compared the sample
sizes required for PFS vs OS for various median SPP. We compare our results with the literature regarding
surrogacy of PFS for OS by use of the correlation between hazard ratios for PFS and OS. All statistical
tests were two-sided.

Results For a trial with observed P value for improvement in PFS of .001, there was a greater than 90% probability
for statistical significance in OS if median SPP was 2 months but less than 20% if median SPP was
24 months. For a trial requiring 280 patients to detect a 3-month difference in PFS, 350 and 2440 patients,
respectively, were required to have the same power for detecting a real difference in OS that is carried
over from the 3-month benefit in PFS when the median SPP was 2 and 24 months.

Conclusions Addressing SPP is important in understanding treatment effects. For clinical trials with a PFS benefit, lack
of statistical significance in OS does not imply lack of improvement in OS, especially for diseases with
long median SPP. Although there may be no treatment effect on SPP, its variability so dilutes the OS
comparison that statistical significance is likely lost. OS is a reasonable primary endpoint when median
SPP is short but is too high a bar when median SPP is long, such as longer than 12 months.

J Natl Cancer Inst 2009;101:1642-1649
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Figure 4. Association between progression-free survival (PFS) and over-  ratios (HRs) for PFS and OS were estimated with a proportional hazards 40
all survival (OS) for a single simulation of 67 trials. Each study had 3 meodel, and the correlation was estimated from a linear regression

randomly selected sample size and PFS hazard ratio, which remains  model weighted by the number of patients in each trial. The size of the
fixed across scenarios while median survival postprogression (SPP)  circle is relative to the total sample size of the study. The diagonal line
times were allowed to vary (0, 3, 6, 9, 12, 18, and 24 months). Hazard  is the fitted weighted linear regression line.
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median PFS= 2:3 OS=PFS+SPP

Table 1. Summary of hazard ratios for overall survival (0OS)*

Median SPP, mo Median OS, HR (95% interval)
2 0.687 (0.514-0.909)
4 0.710 (0.517-0.966)
6 0.727 (0.511-1.023)
8 0.736 (0.502-1.068)

10 0.746 (0.491-1.100)

12 0.749 (0.479-1.140)

14 0.752 (0.470-1.174)

16 0.758 (0.462-1.207)

18 0.759 (0.448-1.241)

20 0.762 (0.440-1.277)

22 0.763 (0.428-1.304)

24 0.763 (0.416-1.333)

* The 95% interval of the OS hazard ratio values extends from the 2.5 percentile
to the 97.5 percentile for 50000 simulations. HR =hazard ratio; SPP =surviva

postprogression.

OSDINF—FE AT AT 15075878 . LSRRI B AY
BETHLEENLRTS
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median PFS= 2:3 OS=PFS+SPP

Table 2. Summary of overall survival (OS) P values and power when the power for progression-free survival (PFS) is 80%, 85%, and 90%*

80% power for PFS

85% power for PFS

90% power for PFS

Median SPP, mo Median P (95% interval) OS power Median P (95% interval) OS power Median P (95% interval) OS power
2 .013 {<.001-.600) 0.696 .009 (<.001-.498) 0.748 .004 (<.001-.351) 0.822
4 041 {<.001-814) 0.5635 .030 (<.001-.750} 0.589 .016 (<.001-.627) 0.672
6 082 {.002-.888) 0.415 063 (<.001-.867) 0.461 .040 (<.001-.811) 0.540
8 125 (.001-915) 0.335 .103 (.003-.905) 0.370 .069 (.002-.876) 0.441

10 167 {.001-.935) 0.279 141 (.001-.929) 0.317 .104 (.004-.901) 0.370

12 199 (.001-.946) 0.244 .170 (.001-.937) 0.276 132 (.001-.923) 0.322

14 227 (.002-.951) 0.217 .202 (.001-.947) 0.238 160 (.001-.936) 0.286

16 257 {.002-.956) 0.194 .229 (.002-.949) 0.214 .190 (.001-.939) 0.258

18 .276 (.003-.957) 0.183 .253 (.002-.952) 0.195 .212 (.002-.946) 0.234

20 298 (.003-.963) 0.167 .272 (.003-.956) 0.182 .235 (.002-.951) 0.214

22 .310 {.004-.966) 0.156 .289 (.003-.962) 0.169 .251 (.002-.952) 0.197

24 322 (.005-.971) 0.146 .304 (.003-.966) 0.160 .265 (.003-.958) 0.188

* The 95% interval extends from the 2.5 percentile to the P7.5 percentile of the OS P values from 50 000 simulations. SPP = survival postprogression.

SPP(survival postprogression)h KEL7%ESH &, OSIZx 9 Hi&H W HVE D

42
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Total zample size
1500 2000 2500 3000 3500

1000

500

median PFS= 2:3 OS=PFS+SPP

I | I I |
8 12 16 20 24

Median SPP (months)

Figure 3. Sample sizes required for detecting a statistically significant
difference in overall survival by median survival pastprogression (SPP).
The three curves were indexed by the power for overall survival
lie, powers of 90%, 85%, and 80%).

SPP(survival postprogression)h®
REGDEDEF T IVH AN
=yl

N=280 (¥&H 1180%)

9
N=350(SPP=2), 2440(SPP=24)
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OSH\PFSH ?

& Survival Post Progression(SPP) ME<#%5 (F=&Z F125 ALl L)
&L PFSDOSITx g HINEEXTELED

FiED L, KIBEZLTNSCLCA
Broglio and Berry, JNCI 2009; 101: 1642-9.
¢ PFSICIXEEBRE
AlERR-AEFE, PELTLVELMREDHLN
BEFHEEPREMDELEL., QC
BERTTLHEWMEEDMENATRERZE/NNAT R
REZFTOLENE

Freidlin et al. JCO 2007; 25: 2122-6.
Bhattacharya et al. JCO 2009; 27: 5958-64.
Dodd et al. JCO 2008; 3791-6.

¢ FDADEKGEELHHINTINS, T 27EPFSOZELQOLF E
MRENNIZBELEODTHASINEESR T IIEEH 44
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BERIESNTULVEWMEE DPFSAIEDEIREL IR
Freidlin et al. JCO 2007; 25: 2122-6

* HENAMTR
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REABREZ -V EESEEANBABRMTIVEREERDETEZEMICHEL., £
DEZO-HDEEREEMNAEDICHEEINTLEL., ZORREDHIZPFSHAHESN
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PFSIZx 9 5 B E f# T Sensitivity analysis
Bhattacharya et al. JCO 2009; 27: 5958-64

PFSIZERBRS S ZEITE T NEL

T—2DIYFWNE LAY MNZE B LERDrobustnessa i &t

B AEICOVTIETaraiLH AL IEERETEEICRE

PFSIZEAZNELVSREDHLETHERIDELAESTHE

THEMNZAL—230F TS

[ oE it e

SERBE (X ERSFRYIZ, BREE (X iberal[ZHS
FELTWVELHER., AE£RHREMSE D
EEERIERICE D<PDHIEZERKL
hRFEELSTHERINGENST-PDHEZITE YKL
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Sensitivity analysis 2 f# 4T
Bhattacharya et al. JCO 2009; 27: 5958-64

Role of Sensitivity Analyses in Assessing Progression-Free
Survival in Late-Stage Oncology Trials
Suman Bhattacharya, Gwen Fyfe, Robert |. Gray, and Daniel ]. Sargent

A B § T R A C T

Sensitivity analysis is an important statistical technigue that assesses whether the results of phase
[l tnals are robust and likely to be generalizable. Until recently, sensitivity analyses were rarely
included in phase |l trials, and they remain poorly understood by many oncologists. Sensitivity
analyses are critical to understanding the strength of conclusions made in the primary analysis of
a late-stage clinical trial. They examine the influence of protocol design errors, unintended biases,
deviations from assumptions underlying statistical models, and any unanticipated treatment
delivery or practice patterns on trial results. In trials with complex or subjective end points, they
also allow an understanding of the extent to which a positive outcome is driven by a single,
possibly subjective, and therefore biased, element of an end point. The purposes of this article are
to explain how sensitivity analyses are performed, to discuss areas of a clinical trial where
sensitivity analyses should focus, and to illuminate the importance of this technique in the rigorous
evaluation of late-stage clinical trial data, using specific examples. This article focuses on late-stage
trials that use progression-free survival or time to progression as their primary end point, because
sensitivity analyses are particularly important in these cases for which the end point is potentially
subject to bias. Three sources of potential bias are explored: assessment time, symptomatic (ie,
nonradiologic) disease progression, and missing data. For each source of potential bias, case
studies are presented to highlight the role that sensitivity analyses play in determining whether the
trial’s conclusions are robust.

J Clin Oncol 27:5958-56964. © 2009 by American Society of Clinical Oncology
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Sensitivity analysis (Example of E2100)
robustness of the results 1s confirmed

Table 4. Sensitivity Analyses for Missing Data Bias

Type of Analysis Experimental Arm Control Arm HR [95% Ci)

Median PFS {months)

Bevacizumab +
Paclitaxal Paclitaxel
(n = 368) (n = 354)

Study E2100 (bevacizumab in metastatic breast cancer)®

58 0.39 10 0.61

Primary analysis of PFS
at least one scan

submitted for the IRF feview 113 6.0 050 0.40t00.63

ed to the date of the first missed tumor

assessment if one or fnore tumor assessments were missing

immediately praceding PD 11.2 56 048 0.38t0 0.61
The PD date for patients|whose investigator-reported PD was not

confirmed by the IRF yvas set to the last tumor assessment +

92 20 048 037t00866

[3ate was Sel 10 e 135t TUmor assessment T
1 day in the bevaclzumab arm and was censored in the paclitaxel-
only arm for cases in which the investigatorreported PD was not
confirmed by the IRF 92 58 0.60 04810 0.74
Worst-case analysis: Cerjsoring because of nonprotocol cancer
therapy and early discgntinuation were considered PD events in

bevacizumab arm and pensorad in the paclitaxel-only arm 82 58 0.78 0.64 t0 0.95

AU LR | mBEZRBRICERSFRIICIRD
SAEREF T RSFHYIT T BB B Z liberal 23D
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o 2XEBRLURICEMGAENEZTNIE
¢ SPP(survival post progression)MEZEE T I
PFSOOSIZ® T 5K EHITEED (VN F—FIEHFRSNID)

¢ PFSOEBREEZNITHTHNDLEH
¢ KELGPFSOWE LB N T-risk/benefit profiletid (B[
BREICHBRTESEL)PFSICKIEBTLADHYSS

FDA: Guidance for Industry Clinical Trial Endpoints for the Approval of
Non-Small Cell Lung Cancer Drugs and Biologics, 2011 June

EMA: Appendix 1 to the guideline on the evaluation of anticancer
medicinal products in man. EMA/CHMP/27994/2008/Rev.1, 2012,
December
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MBC: Eribulin 305, 301
NSCLC: Pemetrexed JMDB
Colon:Cetuximab vs Bevacizumab
Gastric; (Next ESMO)

o TOEMAIX?
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Study 305: EMBRACE
Schema

Eribulin mesylate

1.4 mg/m? IV over 2-5 min,

Day 1,8 q21 days

Patients (N=762)

* Locally advanced or metastatic
breast cancer

* 2 - 5 prior chemotherapies
(22 for advanced disease)

* Prior anthracycline and taxane

Stratified by HER2 status, prior
capecitabine therapy, and
geographical region

Physician’s choice

* Any monotherapy (cytotoxic,
hormonal, biological)

* Palliative treatment

* Radiotherapy

* Progression on or within 6
months of last chemotherapy

Primary Endpoints: Overall survival (OS)
Secondary Endpoints: PFS, overall response

rate (ORR), duration of response (DOR), safety

PFS, progression-free survival; HER2 = human epidermal growth
factor receptor 2.

Cortes J, et al. Lancet. 2011;377: 914-923.
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Study 305: EMBRACE
Progression-Free Survival (ITT Population)

Median (months)

Eribulin 3.7

Eribulin (N=508) TPC 2.2

TPC (N=254) HR 0.87 (95%Cl 0.71, 1.05;
P=0.137)

Independent Review

Proportion
Progression-free

[]
8 10 12 14 16 18 20
Time (months)

Median (months)
Eribulin 3.6
TPC 2.2

HR 0.76 (95%CI 0.64, 0.90;
P=0.002)

Investigator Review

Proportion
Progression-free

8 10 12 14 16 18 20
Time (months)

Cortes J, et al. Lancet. 2011;377: 914-923.
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Study 305: Kaplan-Meier Analysis of Overall Survival
Overall Survival Update Analysis*

Survival 1 year

Eribulin (N=508) 54.5%
TPC (N=254) 42.8%
Hazard Ratio 0.81

(95% CI 0.67- 0.96)
P=0.014

TREATMENT OF
PHYSICIANS CHOICE (TPC)

()
2
<

(2}
@

c

()
8

©
o
(T

(o]

c
9
t

o

Q.

o

S
o

12 18
Time (months)

178 106 61
Number of Patients at Risk

*Intent-to-treat population analysis was not protocol prespecified.

Cortes J, et al. Lancet. 2011;377: 914-923.
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Study 301: Schema

Eribulin mesylate
1.4 mg/m2,* IV over 2-5
minutes on day 1, 8 q21

Eligible Patients (N=1102): - days

* Locally advanced or metastatic breast
cancer (MBC)

« <3 prior chemotherapies (<2 for 1:1 Primary Objectives: OS, PFS

advanced disease)

* Prior anthracycline and taxane in

(neo)adjuvant setting or for locally —_—m
advanced or MBC Capecitabine 2.5 g/m?/day

orally divided twice daily,
days 1-14 q21 days

« Stratification:
» Geographical region, HER2 status

OS = overall survival; PFS = progression-free survival.
*Equivalent to 1.23 mg/m? eribulin.

Kaufman PA, et al. Poster presented at the 35th Annual San Antonio Breast
Cancer Symposium, San Antonio, TX, December 4-8, 2012.

EFBEMNTOIHARRIER:ZEL 54



FRIRBIEI—T 1~ —3—F8 6 -AdvanceHHES Rk KEEHE

Study 301: Progression-Free Survival

Independent Review Investigator Review

-
(=]
1

Median PFS
(months)

Eribulin (N=554) 4.1

Median PFS
(months)

Eribulin (N=554) 42

o
(o]
1
o
(o]
1

Capecitabine (N=548) 4.2 Capecitabine (N=548) 4.1

HR 1.079
95% ClI 0.932, 1.250

o
(=2]
1

HR 0.977
95% ClI 0.857,1.114

°
(=]
1

p-value* 0.3045

p-value* 0.7361

°
'S
L

o
s

>
5=
3
(3]
Q9
o
1
o
z
2
2
=2
(7]

Survival probability

o
N
1
©
N
1

T T T T T T T T -1 0.0 T T T T T T T T T T T
12 16 20 24 28 32 36 40 44 0 4 8 12 16 20 24 28 32 36 40 44
Time (months) Time (months)

No. of subjects at risk:

No. of subjects at risk:

*Stratified log-rank test based on IVRS data for Region and Clinical Database for HER2 status.
ITT Population

Kaufman PA, et al. Poster presented at the 35th Annual San Antonio Breast
Cancer Symposium, San Antonio, TX, December 4-8, 2012.
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Study 301: Overall Survival

1-Year OS
Eribulin 64.4%

Median OS
(months)

P-value 0.035

— Eribulin (n=554)

l Capecitabine (n=548)

15.9
14.5

2-Year OS
Eribulin 32.8%

0.324
l 3-Year OS

P-value
Eribulin 17.8%

P-value 0.175

|

>
=
)
©
o)
o
|
o
®
2
2
S
(7))

HR 0.879 (95% CI 0.770, 1.003)*
P=0.056"

0.0 — 1T T T T T T T T T 1
0 4 8 12 16 20 24 28 Ky 36 40 44
*HR Cox model including geographic region and HER2 status as strata. =e=s
TP-value from stratified log-rank test based on clinical database. Time (months)

ITT population.
Kaufman PA, et al. Poster presented at the 35th Annual San Antonio Breast
Cancer Symposium, San Antonio, TX, December 4-8, 2012.
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Scagliotti et al.
JCO 2008; 26: 3543-51.

Phase III Study Comparing Cisplatin Plus Gemcitabine
With Cisplatin Plus Pemetrexed in Chemotherapy-Naive
Patients With Advanced-Stage Non—Small-Cell Lung Cancer

Giorgio Vittorio Scagliotti, Purvish Parikh, Joachim von Pawel, Bonne Biesma, Johan Vansteenkiste,
Christian Manegold, Piotr Serwatowski, Ulrich Gatzemeier, Raghunadharao Digumarti, Mauro Zukin,
Jin S. Lee, Anders Mellemgaard, Keunchil Park, Shehkar Patil, Janusz Rolski, Tuncay Goksel,

Filippo de Marinis, Lorinda Simms, Katherine P. Sugarman, and David Gandara

A B § T R A C T

Purpose

Cisplatin plus gemcitabine is a standard regimen for first-line treatment of advanced non-small-cell
lung cancer (NSCLC). Phase |l studies of pemetrexed plus platinum compounds have also shown
activity in this setting.

Patients and Methods

This noninferiority, phase lll, randomized study compared the overall survival between treatment
arms using a fixed margin method (hazard ratio [HRl < 1.176) in 1,725 chemotherapy-naive
patients with stage IlIB or IV NSCLC and an Eastern Cooperative Oncology Group performance
status of 0 to 1. Patients received cisplatin 75 mg/m? on day 1 and gemcitabine 1,260 mg/m? on
days 1and 8 (n = 863) or cisplatin 76 mg/m? and pemetrexed 500 mg/m? on day 1 (n = 862) every
3 weeks for up to six cycles.

Results
Overall survival for cisplatin/pemetrexed was noninferior to cisplatin/gemcitabine (median survival,

10.3 v 10.3 months, respectively; HR = 0.94; 95% CI, 0.84 to 1.05). Overall survival was statistically
superior for cisplatin/pemetrexed versus cisplatin/gemcitabine in patients with adenocarcinoma (n =
847, 12.6 v 10.9 months, respectively) and large-cell carcinoma histology (n = 153; 10.4 v6.7 months,
respectively). In contrast, in patients with squamous cell histology, there was a significant improve-
ment in survival with cisplatin/gemcitabine versus cisplatin/pemetrexed (n = 473; 10.8 v 9.4 months,
respectively). For cisplatin/pemetrexed, rates of grade 3 or 4 neutropenia, anemia, and thrombocyto-
penia (P = .001); febrile neutropenia (P = .002); and alopecia (P < .001) were significantly lower,
whereas grade 3 or 4 nausea (P = .004) was more common.

Conclusion

In advanced NSCLC, cisplatin/pemetrexed provides similar efficacy with better tolerability and
more convenient administration than cisplatin/gemcitabine. This is the first prospective phase I
study in NSCLC to show survival differences based on histologic type.

J Clin Oncol 26:3543-3551. @ 2008 by American Society of Clinical Oncology
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10 Median; 05% Cl 104, Median; 95% CI
b - Sl b —CP 103 28 112 0917 ——CP 4B 45 53
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8 071 ', CPvCG Adussdrmiosxc 3 071 CPvCG Adjusted HR; 05% CI
0 J:FU — e 06+ N 094; 0.84,1.05 8064 % 1.04; 0.94,1.15
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L N = 03 £ 03 L
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9 g1 0.1 N,
0 B 12 18 24 320 0 I 12 18 24 20
% L, .C- Survival Time (months) in All Patients PFS (months) in All Patients
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CG 104 96 1.2

CPvCG Adjusted HR; 85% CI
0.81; 0.70,0.94

0.8 1 Y CG 47; 44, 54

071 % CPvCG  Adjusted HR; 05% CI
086 0.90; 0.79,1.02

OSIZ5EL VIR

Survival Probability
&
PFS Probability
&

03 03]
02 02 1
0.1 0.14 o
0 3 12 18 24 30 0 6 12 18 24 30
Survival Time (months) in Patients PFS (months) in Patients
With Nonsquamous Histology With Nonsquamous Histology
10 N Median; 95% CI 1.0 4 Median; 85% CI
09{ % 09
£ —CP  94; 84,102 —CP 44 41, 49
= g'g CG 108 95, 12.1 -y g‘g CG 65 46, 59
= = CPvCG Adjusted HR; 85% CI = CPvCG Adjusted HR; 95% CI
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= 04 o 04
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“ 0.1 S— 0.1
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Cis/Pem vs. Cis/Gem in First-Line NSCLC:
PFS in Adenocarcinoma or Large Cell

10 " PFS Median (95% CI)
8.9 —— Cis/Pem (N=512) 5.3 mos (4.8, 5.7)
P& ——— Cis/Gem (N=488) 4.7 mos (4.4, 54)

0.7
PFS Adjusted HR (95% CI)

0.6
0.5 Cis/Pem vs. Cis/Gem 0.90 (0.79-1.02)

0.4
0.3
0.2
0.1
0.0

Cis/Pem statistically noninferior PFS vs. Cis/Gem

>
=
3
m
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o
e
o
w
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o

12 18 pL

PFS (months) in Non-Squamous™ Patients

*non-squamous = patients with adenocarcinoma or large cell carcinoma

Scagliotti et al. J Clin Oncol ; 26:3543-3551, 2008
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Cis/Pem vs. Cis/Gem in First-Line NSCLC:
Overall Survival in Adenocarcinoma or Large Cell

, 12) 11.8 mos (10.4, 13.2)

is/Gem (N=488) 10.4 mos (9.6, 11.2)
Cis/Pem vs. Cis/Gem 0.81(0.70-0.94)
Cis/Pem statistically superior OS vs. Cis/

Gem
~=0.005

z
=
I
o
[=]
| .
o
™
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e
5
0
™
g
o

[ [ ! [
6 12 18 24
Overall Survival Time (months) in Non-Squamous™ Patients

* non-sguamous = patients with adenocarcinoma or large cell carcinoma

Scagliotti et al. J Clin Oncol ; 26:3543-3551
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Abstract #LBA3506 (ASC02013)
Randomized Comparison of FOLFIRI Plus Cetuximab versus FOLFIRI Plus

Bevacizumab as 1st-line Treatment of KRASWild-type Metastatic Colorectal
Cancer: German AlO Study KRK-0306 (FIRE-3).

[ ”=:52 ) s )|.*{EASrmtam: 1nn]

KRAS unknown ;43
Mo treatment : 17

KRAS wild-type

Early death :
Allergic reaction : 13
Other reasons - 28

Other reasons :

42 24
< ;[ Early death : 20 ]

n=526

Assessable for response®

*predefined per protocol: 3 cycles of chemotherapy and one CT scan following baseline
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CetuximablZ kS fEZHE/ND A H
BEAKEL,

PDEHIESNTEHLTTDKRESIZRES
HBHNIHFERESIZHEDET
[Z[E. Cetuximab® A MBI AN MBS,

—Time to PD
Time to Death

—Time to PD

Timeo tn Doath

Progression-free survival

Events Median 95% CI

1.0 (%) {months)
—— FOLFIRI + Cetuximab 250/287 10.0 §8-108
(B4 2%)
= 0.75 —— FOLFIRI + Bevacizumab  242/295 10.3 96-11.3
5 (B2.0%)
E HR=1.08 (85% Cl: 0.88-1.26)
(00 = R e R e R e e R e R e e e p=0.547, Log-rank
3
2
2025
DD T | T l T ' T l T T T T
o] 12 24 38 48 &80 72
months since start of treatment
number 287 100 12 10 5 3
atrisk 295 99 15 <] 4

Overall survival
d

Events Median 95% Cl

1.0 4 niN{%:) {months)
—— FOLFIRI + Cetuximab 158/297 28.7 240-366
(53.2%)
7 0.75 4 —— FOLFIRI + Bevacizumab 185/295 250 227-278
5 (82.7%)
E HR=0.77 (95% CI: 0.62-0.95)
S.. 050 =pesseassssssssnnssrnady s Bgguesasantsanssasssssssssassssasasans p=0.017, Log-rank
=
3
2026
0o T T T T 1
0 12 24 36 48 60 72
months since start of treatment
number 2897 218 111 60 29 k|
atrisk 295 214 1M 47 18 2
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EMAHAZF 2 AD R

PFSIZIEEERTHAIDT, SEIEFHIANTDARUM

T BRBENRDENEIERTH=OIZ ZATRIERFTO
B & fEbR (competing risk) f@#rE1TLN. FA TR DfEFTE
T5CENEYTH S,

EMA.: Appendix 1 to the guideline on the evaluation of anticancer
medicinal products in man. EMA/CHMP/27994/2008/Rev.1,
2012, December
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PFSEOSD TEBEZEHEAT A ELTHMFEETIL

AT—UBATICIETILaTEDRE
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PFSIEEELEIIZ (A A1)t OSIE(S,A,+8,)0,)t2/2
(AL FH oL HIENEIK)

151

A A, :> 5, §,
AE 3:2 3:1 45
aE2 2:3 PFSMHR=1

OSd 1.22
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Table 1. Overall survival for patients whose disease
progressed due to a new metastasis or due to an
increase in the size of a pre-existing lesions

Progression due to

new metastasis

Progression due to
—pre-existing lesion

m

Capecitabine
n=285

Eribulin Capecitabige
n=147

Median OS,
months

(95% Cl)

15.5
(14.2, 17.5)

2.9
(11.3, 14.5)

7.4
(14.4, 19.7) (15.3, 20.9)

HR
(95% Cl)

0.81

(0.68, 0.97)

1.13
(0.87, 1.46)

P-value

Cl, confidence interval; OS, overall survival
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Results (cont.) ?E'g'\:*%’

o)

nominal P<0.0001; versus tumour progressidwith no new metastasig? whether
stratified by treatment group or not)

There was a non-significant trend in new metastasis-free survival in favour of
eribulin with a median difference of 0.6 months (HR 0.90; 95% CI1 0.77, 1.05)

(Figure 1)
+ data from independent review were largely consistent with investigator review, with a

non-significant trend in new metastasis-free survival in favour of eribulin (median
difference 0.3 months)

The incidence of new metastases by site is shown in Table 2. The incidence of
new metastasis in the CNS or lungs were lower in eribulin-treated patients
compared with patients who received capecitabine. In contrast, there were more
new metastases in the lymph nodes of patients in the eribulin group compared
with capecitabine-treated patients

The time to a new metastasis observed in the CNS, lungs or liver is shown in
Figure 2, with a trend favouring eribulin over capecitabine
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¢ PFSOBEMRSHIBEM?
o VIgKERSEIL. OSICHEZ5PDAATRIDEEBEITIXNE
o E1BE,.OSITYAR. PDEDARVFDIBERLDHIBENE

o BMAEE
PFSIZDUWNTIE A2 A F Bl IZcompeting risk&L THEEHT
AATR DM LB ELE (GrayD HiERE)
AATR DI T B X5 (BFRIKFEREE)

PFSICEHLAFHLLVOSOREBIVRFRSIUMBRENS D ?
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SEL ection of Effective Chemo Therapy for advanced Breast Cancer

PTX, wPTX, . ;
or DTX 2nd 3
1stline
MBC
TS-1 2nd 3rd
BIRERIE 1 618H1(2006.10~2010.7) OS % =T
primary endpoint . OS

secondary endpoint :PFS. TTF. BEE£. QOL. E&EZFFD

({UhEtHAR (BZRHR) ]

SELECT BC-ECO Pl D AYS— KB ET K4
IEFBBICRIT DERKRAZRSN » FHRDEFFRIBE

SELECT BC-FEEL Pl BUDARBREYACERRE BR B8t &%
ZERBBICIRIT DERKRNEESH « FRICEE T DIERDERBRREE 71
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SELECT BC-CONFIRM :p munacems @i mwx smE

PUIASYA D) U RERIEE

BIRERIEL : 20061

primary endpoint . OS
secondary endpoint : PFS. TTF. BEE%. QOL

(fdhathsT (BZFEHIR) 1 SELECT BCOMBEHZE 2R ZMiTTRE

CECO HEBREBICHIT DERARTNERSN « FHRDEFFERBE

O FEEL REBREICKRIT DERRERSI - FRICRKE T DIBRDOE[IRHE
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CSPOR, JCOG, others
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Moving Beyond the Hazard Ratio in Quantifying the
Between-Group Difference in Survival Analysis

Hajime Uno, Brian Claggett, Lu Tian, Eisuke Inoue, Paul Gallo, Toshio Miyata, Deborah Schrag,
Masahiro Takeuchi, Yoshiaki Uyama, Lihui Zhao, Hicham Skali, Scott Solomon, Susanna Jacobus,
Michael Hughes, Milton Packer, and Lee-Jen Wei
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ﬁon |tu§a{:ll cglistudy tc:onp reg tw ﬁu'fs thegaﬁ Oi tiﬁﬁﬁ b\ ?
E @ fy #e between Eh %

hazard functions is approximately constant over tlme When this assumption is plausible, such a

;?f.:.cl:tmwm: 4 4 alzmmm not;mu:‘%ﬁm AR

under!ymg 15 vuol el |s not nt over
time). Aitho rd ratio
estimator hav n dlSCUSSB e stanstlcal I|terature such crucial in ormatlon does not seem

o -} B BN A ETE LT £ e Y M
it A Y TP AR A AR & i 0D B b Dk D D

of scenarios, are used throughout to illustrate our discussions. When there is not sufficient
information about the profile of the between-group difference at the design stage of the study, we
encourage practitioners to consider a prespecified, clinically meaningful, model-free measure for
quantifying the difference and to use robust estimation procedures to draw primary inferences.

J Clin Oncol 32. © 2014 by American Society of Clinical Oncology
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FEFMER — 4 7FHARM

(ITT*)
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HEEZERLEL CoxElfR T

INH—R L (95.24% (S8 X RE)

=1.12(0.89, 1.40) . p=0.330
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=highot=
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At Risk :
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Probability of Progression-free
Suwvival

No. at Risk

FOLFIRI

1.0+
0.9
0.8+
0.7+
0.6+
0.5+
0.4+
0.3+
0.2
0.1+

iy

HE T KEEPFS

C Wild-Type-KRAS Population

Cetuximab plus
. FOLFIRI

FOLFIRI alone

0.0
0

Cetuximab plus 172

FOLFIRl alone 176 146 121

Progression-free Survival (mo)

151 126 101 71 42 26 16 6

97 6 2 10 4 3

1.0 -mg XELOXFOLFOX-4 + bevacizumab n - 609;
g \‘ 513 events '
2 08+ === XELOX/FOLFOX-4 + placebo n - 701;
= 547 events
(=%
S 064 HR - 0.83 [97.5% CI: 0.72-0.95]
— . . S P-0.0023
i
2 0.4+ |
5 1
S 0.2- |
& i,
= o] |04 ey
T T T T T
0 5 10 15 20 25
Time (months)

hazard ratio

Fig 2. Progression-free survival (intent to treat population). XELOX, capecitabine
and oxalipiatin; FOLFOX-4, infused fluorouracil, folinic acid, and oxaliplatin; HR,

NF—EQEFIZEHEL
Cetuximab NEJM 2009 (CRYSTAL)

Ihez

-1

Bevaciz

(L

B

T

B WM W

Smoothing par=50

L
1

umab JCO2008 (FOLFOXbase)

Smoothing par=50
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£ R BBEISHT 2T Y AR DRELE

Z 0.9 /\"f—lstﬁlaaﬂd)gﬂl‘]&tﬁfﬁﬁﬁ
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__% 0.87(0.60~1.27), p=0.47
£ 24 HDERFEIED

i 1.13(1.03~1.23)

o » @ 4 10%=1%£20.35 8 &9.54A T
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No.
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N
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T 050
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T
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Primary : Overall Survival
Sugiyama et al. Ann Oncology 2014; Feb 25

o Median Follow-up 69.8 mo.
0.9

0.8 75.7%

0.7

0.6 65.8%

0.5

0.4
HR = 0.646 (95% C1:0.400 - 1.043)

0.3 Log-rank p=0.0737

Probability of Survival

Radiation Therapy + Z-100

0.2 .
Radiation Therapy + Placebo
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Months

Number at risk
Z-100 121 109 99 93 85 79 34 3 0
Placebo 122 107 93 20 75 71 36 2 0

Annual 13

Meeting
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ASCO02014T®dValue, Precision Medicine® 7%

NFENEEEBL-HEORR - RERENVAMEETIIE
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Basch et al. INCI 2011; 24: 1808-10.

PRO

Use of Patient-Reported Outcomes to Improve the Predictive
Accuracy of Clinician-Reported Adverse Events

Ethan Basch, Antonia Bennett, M. Catherine Pietanza

Correspondence to: Ethan Basch, MD, MS3c, Department of Medicine, Health Outcomes Research Group, and Center for Health Policy and Outcomes,
Mernorial Sloan-Kettering Cancer Center, 307 East 63 St, New York, NY 10065 (e-mail: ebasch@mskcc.orgl

Abundant research has now demonstrated that patient and clinician
reports of symptoms—and particularly symptomatic toxicities (ie,
adverse events) during cancer treatment—provide discrepant yet
complementary data (1-3).

How can this be? Can’t only the padent or the dlinician be “right”?
The more patient-centered among us might state that the patient
is always right by definition because nobody (not even the most
sensitive clinician) can truly know another person’s subjective
experience. But the more traditional among us might assert that
clinicians should be considered right because they have an “objec-
tive” perspective based on experience and training, which prevents
them from exaggerating or understating what they observe.

In fact, it appears that both the patient and clinician provide
information of value, which when combined provides a more accu-
rate understanding of the padent’s symptoms. This finding is good
news for those of us who are interested in improving the measure-

ment nf cvmntame in clinical triale and nractice The antimistie

NCI intergroup trial N9741 (7), in which an abundance of life-
threatening gastrointestinal serious adverse events was ultimately
detected (8). Therefore, availability of PRO data not only
enhances the accuracy of clinician CTCAE reports but also may
improve safety.

So, operationally how might this work? There are three potental
approaches:

1) “Independent repordng,” in which patent and clinician toxicity
data are collected, analyzed, and reported completely separately
from each other;

2) “Merged reporting,” in which patient and clinician data are
collected separately and then merged analydcally into a single
metric; and

3) “Collaborative reporting,” in which patients directly report

symptomatic toxicity information, which is then provided
to clinicians to inform their CTCAE reporting.

BrOEBFHRREZRETSIDICHRETHADITEE. ChEEBDEH R
MNoiRBRT ADIZHBELED IXERD, mHE (XHE#HR---, BFHADCTCAEVSIE
FERD EFESZR ESEB-HPROZHARAL FE
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San Antonio Breast Cancer Symposium 36 2013DEC10-14
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ASCO2011:Targeting Angiogenesis in Breast Cancer: Where Do We Stand in 20117
Appropriate Endpoints for Clinical Trials and Source of U.S. Food and Drug
Administration/Oncologic Drugs Advisory Committee Controversy

Daniel J. Sargent, P SPPIEINIZLB0SDED 7 R (#£h)

Dilution of hazard ratio with increasing
Survival Beyond Progression

» Statistical fact: Same benefitin A
PFS, even if directly translates to A
OS, results in a smaller HR

* PFS: 6 mo v 9 mo: HR=0.66
*0S

* 12 mo vs 15 mo: HR=0.80

* 15 mo vs 18 mo: HR=0.83

* 21 mo vs 24 mo: HR=0.875

* Implication: PFS endpoint trials
-~inherently underpowered for OS
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Targeting Angiogenesis in Breast Cancer: Where Do We Stand in 20117
Appropriate Endpoints for Clinical Trials and Source of U.S. Food and Drug
Administration/Oncologic Drugs Advisory Committee Controversy

Daniel J. Sargent, P

ASC®

Is PFS a Clinical Benefit Endpoint:
DE]F:]

* Literature emerging

* Colon: Lack of progression associated
with better symptom control, HRQolL, and
OS - Siena EJC 2007

* Glioma - Detrimental effects of tumor
progression on cognitive function -
Brown JCO 2006

* Evidence should be available from
longitudinal studies where both PRO
and tumor status measured

-2 Critical area for research/meta-analysis _
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ASCO2011:Targeting Angiogenesis in Breast Cancer: Where Do We Stand in 20117
Appropriate Endpoints for Clinical Trials and Source of U.S. Food and Drug
Administration/Oncologic Drugs Advisory Committee Controversy

Daniel J. Sargent. P

2011 ASCO Annual Meeting > Breast Cancer Track > Targetin

Important issues with the PFS
endpoint

* Blinding — much more critical to have
placebo control

* Central radiology review

* Missing scans

* Non-radiologic progression

* Treatment changes prior to
progression
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]

ASC®

2011 ASCO Annual Meeting

Results:
Experimental vs controls (OS)

Evorts / Pationts
Cortml__ [D=E)

8/30 /30 -4
LT a1
o 82
e ' -81
-/x 28
58/68
04 104 -12
/58 ! 88
wim r -22
w0 108 ’ ar
w148
200 /285 ' 28
L0
/%0 r -9
0178 t or
180/ 172 i’ -8
54478
w7

Tout tor heterogoenolty
Chi-squam =251, =18 p>01
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2011 ASCO Annual Meeting > Gastrointestinal (Noncolorectal) Cancer Track > ¢ pintestinal {Moncolorectal) Cancer

Results:

Experimental vs controls (PFS)
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Z N TIXPFS(Progresson Free Survival) [Ereliabilehs ?

o ET-BROIE. BREE.NSCLC, KIFE*TIIREIC
PESNTSARYIURRAUMIGEY D DHBHH -+

o ECEIFRILETEHOMN? BREF—F—B.ZEB?
¢ AERRIIESIRETSHH?

¢ AEFRIXIECEFTZLARLETHH? BRERE?
¢ FPELTWVENN(BEADRAFICED) REDHZIK?
o FREFEELPRHE, FIEDQCIE?

*Yothers JCO 2007; 25: 5153-4. #ITRIFEICH T 2EMEEDBMILEE. EEEGE
DER.IERDREREETOIHITHY . BLE5245FDORRIEIZENGTEKRLIET-
LV, EDTPFSIFOSOREBIVRRAU WS EY . FNBERCERMEZZEIT ST
FAR)IURRAUMIEY 5%, OSOBIE IZBHENDEEEEIESVEDOD., EH S
J—LIEDARBDEEEH D, — A PFSOBIFEIZIE., BRI DORHARELHELE .
INATRAPERZEDAYSERMMNOSEYKREN, ZFO—AT(RILEATHEITNIE) IHE
HREXZL DD EAVFT)—LBEDRBEDEZEEZTHIEIEHL, SEPFSETS4X
JIVRRAVMNIERATHHBENIEZ D EEFTHE,

EFBEMNTOIHARRIER:ZEL 96



ERERIAZE O—T 4~ —A2—58 6 -Advanceff{&5

RKE KIGHH

Difference between central review and local evaluation

¢ BERHEEPRAEFBRDBLEVIXRENSD (F—EEE(I23-36%)

O. EHHEICETIRBHEREHE TEBLEDAL

Table 1. Trizls That Hawve Uspd Betrospective Blinded Independent Cantral Bepiews
Discrppancy Rate Between  Per Central Review Per Local Review
Sample Central and Local
Trial Size Hrograssion Times HR 895% Cl HR 95% CI P

Henal call carcinoma

Sorafenib v placebo*” 903 NR 044 0365100556 0.561 0.43 to 0.60

Sunitinib v intarfaron alpha'® 750 MR 042 032t0054 0.42 033 to 052
Colorectal cancer

Panitumumab plus best supportive care v best 483 NR 054 0441tc0E6 0.39 0320048

supportive cara™

Breast cancar

|apatinib plus capecitabine v capecitabine™ 324 |Lapatinib plus capecitabine, | 043 03410071 059 042 to0.84
40 of 163 = 25%;
capecitabine, 40 of

161 = 26%
Bevacizumab plus capecitabine v capecitabine™ 482 105 of 462 = 23%t 098 0771t01.25 NR, value not significanthy
differant from 1
Bevacizumab plus paclitaxel v paclitaxe!™ " 72 232 of 640 = 36%+ 042 024tw0052 0.48 0.29to 0.61
Ixabeplone plus capecitabine v capecitabine,*® 752 ia MR MR
manths
Median PFS 5.8 v42 53v3e < .0011
95% CI 54510 6.97 v NR

oo o A D

NOTE. Wae raviewed the literature and searched PubMed for studies in breast caneer, colorectal cancer, lung canecer and renal call carcinoma. Saarch terms included,
“prograssion- free survival™ or "time to progression,” with filters of "randomized controlled trial” and "publishad in kast five years.” This revealed 209 manuscripts, of which
only six reported having a cenfral review of progression. The bevacizumab plus paclitaxel trial in breast cancer (last row] was included separately becausa it generated much
discussion during an US Feod and Drug Adrinistration Oncologic Drug Advisory Committee meating on December 5, 2007, All of thesa trials implementad a retrospective
biinded independent central review (option 2). The panitumimab trial "' allowed cross-over at the time of locally determined progression among patients receiving the control
treatment. As a result, patients for whom progression was not confirmed centrally continued to be evaluated centrally for progression.

Abbroviations: HR, hazard ratio; MR, not reported, PFS, progression-free survival.

“Deuble-blinded trial.

tSeventy-nine of the 106 discrepancies were investigator to detarmnined progressions unconfirmed by central review. The investigators stato that the investigator
progressions were most commonly called by physical exam. The remaining 26 progressions wera called by the independent review before the locally determined time.

1The discrepancy rate was estimated amongst the 649 patiants for whom images were available for central review. Due to limited data availability, an agreernent
was counted if dates were within & weeks of one another.

ZEFEMTOIRAGK

—_—

« =

EEES0

97



ERRBARI—T 4 R —5—F8EE6 -AdvanceffHE5 k= KABIE T

Difference between central review and local evaluation

o BLUBRYIE DETRICHBHARTEN=ARNS X 2T OB 5
T 52 EERABROHI

o 16EBEEHRELETS AR, ERE. SEEDIBRR

o 2B THIENT—HBTHANKF (33/42) N1 R D ELVEL

° /ﬁ—ﬁtm::‘s\\iﬁrﬁﬁ«:zsﬁmﬁwmurum\

Table 2. Agreement/Disagreement in Prba(ession Times by Central and
Local Reviewers from\Yang et al*? ble 3. Ha2xd Ratios from Yang et al'~
No. of Patients Low Ehs,\wpla:n;bm High Dose v Placebo
Low High HR ) ~HR _
Progression Time Placebo Dose Dose for PFS for PFS 85% Ci
Local prograession called more than 60 days 3 0 3 Central review ueg 042t01.1 037 0.22 10 0.67
after central Local review 0.82 0.47 0.29100.77
Local progression called 1 to 60° days after 6 6 8 Central review with 0.68 038 0.21 t00.68
central review censoring at
Local and central progression times equal 27 22 16 unconfirmed local
n : o = = ssion®
Central progression called 1 to 60 days after 2 5 6 e
RESH Fa NOTE. The original manuscript reports hazard ratios (HRs) based on adjudi-
Central progression called more than 60 days 2 0 1 cated progression times and reports time to progression, not progression-free
after local survival (PFS)
Total 40 23 34 "Subjects for whom local progressions were called before the centrally
determined time were artificially censored
*After a first evaluation, patients were evaluated every 2 months (approxi-
mately 60 days) for progression the first year then every 3 months thereafter
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Overall Survival and Post-Progression Survival in Advanced
Breast Cancer: A Review of Recent Randomized

Clinical Trials

Everardo D. Saad, Artur Katz, and Marc Buyse

A B S T R A C T

With the availability of several lines of therapy, overall survival (OS) has been progressively
substituted by progression-free survival (PFS) and other tumor-based assessments as the primary
efficacy end point in advanced breast cancer trials. We investigated the frequency and determi-
nants of OS gain in the recent literature and the duration of post-progression survival (PPS)
according to treatment type and line. We used PubMed to search for phase lll trials on systemic
antineoplastic therapies published between January 1998 and December 2007 in 11 leading
journals. The primary end point was the one stated explicitly, used for N calculation, or listed first.
Significant gain was considered as reported P < .05 for superiority trials or proven non-inferiority
or equivalence otherwise. We retrieved 76 trials, and gain in OS was reported in 15 cases (19.7%).
The median gain in OS was 4.7 months, and such gain was more frequent when there was
significant gain in PFS and in second-line and third-line trals. The average median OS was 20.7
months in trials assessing first-line chemotherapy and 31.1 months with firstdine hormone
therapy. The median proportion of OS accounted for by PPS was significantly longer in hormone
therapy trials than in chemotherapy trials, but varied little across treatment lines. A statistically
significant gain in OS has been reported in about one in five recent phase |ll trials in advanced
breast cancer, despite the fact that OS has seldom been used as the pnmary end point. PPS
represents nearly two thirds of patient survival after on-trial disease progression.

J Clin Oncol 28:1958-1962. © 2010 by American Society of Clinical Oncology
99
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Table 3. Average Median PFS, OS, and PPS, and the Median
Proportion of OS Accounted for by PPS, for Trial Arms Overall and

According to Treatment Type and Line

Median
Proportion
Average Median of OS
(months) Accounted
No. of for by PPS
Trial Type Arms PFS 0sS PPS (%)
Overall 127 6.9 205 136 65.7
Chemotherapy +
targeted
therapy 96 7.0 183 114 63.7
Only first-line 59 78 20.7 129 64 .4
Only second-line 14 6.7 15.2 85 598
Other (mixed lines) 23 5.0 141 9.1 64.4
Hormone therapy *
chemotherapy 29 69 274 205 744
Only first-line 13 93 311 218 69.0
Only second-line 13 50 232 181 7789

Abbreviations: PFS, progressionfree survival, OS, overall survival, PPS,

post-progression survival.
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ASCO2010 LBA1l Burgeretal.

GOG-0218: Conclusions

GOG-0218 met the pnmary objective in the front-line treatment of
advanced ovanan (epithelial OV, PP and FT) cancer, PFS with
CP + BEV — BEV maintenance (Arm lll) statistically superior to CP
alone (Arm [)

— PFSwith CP + BEV (Arm II) not statistically superior to CP (Arm [)
Interpretation of survival analysis limited

reatment regimen generally well tolerated; adverse events
(including Gl perforation) similar to previous BEV studies
BEV — first molecular targeted and first anti-angiogenic agent to
demaonstrate benefit in this population
CP + BEV — BEV maintenance should be considered one standard
option

Anmual ‘10

Vieenngr

40114:18 Y ]
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ASCO02010 LBALl Discussion to Burger et al.

Cost-Effectiveness:
Focusing on Drug Only

Drug costs major (~75%) contributor to overall incremental cost
in recent analyses of g4 o |

“Back of Envelop :XFO)F&%E

Median Arm |ll bevaClw _ gs

Efficacy as of today: 3.8 mo med. PFS gain (unknown OS gain)

= US $229,187 | yr of progression free survival gained

Calculation sensitive to denominator (increase in PFS or OS)
Use of bevacizumab for progression free survival gain

reparted to date is unlikely to be considered cost-effective
in many jurisdictions.

* 15 mg/kg per cyde, m_ed:-a-n 14 cydes, cost sS.J-‘ﬁ,,"’r'th. assume average wt of 60 kg

I 14 13:15015:41 ) m
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ASCO02011- 4095 GASTRICOBEAZTFIRT IL—TF

2011 ASCO Annual Meeting > Gastrointestinal {Noncolorectal) Cancer Track > Gastrointestinal (Moncolorectal) Cancer

SLIDE VIEWER Use arrows below to navigate

Progression-free Survival as Surrogate
Endpoint of Overall Survival in Patients with
Advanced/Recurrent Gastric Cancer:
Individual Patient Data Analysis on 4,102
patients from 20 Randomized Trials

Kohei Shitara and Tomasz Burzykowski

on behalf of the Global Advanced/Adjuvant Stomach Tumor
Research through International Collaboration (GASTRIC)
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2011 ASCO Annual Meeting > Gastrointestinal (Moncolorectal) Cancer Track > Gastrointestinal {Noncolorectal) Cancer

Treatment effects on OS and PFS

Trial-level R? adjusted for the estimation errors, present in the observed
treatment effects, was estimated to be equal to 0.61 (95% Cl 0.04-1.17)

log(HROS) =0.042(0.079) + log(HRPFS) x 0.779 (0.295)
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Administration/

ASCE® | o

2011 ASCO Annugl Meeting > Breast Can

ASCO2011:Targeting Angiogenesis in Breast Cancer: Where Do We Stand in 20117
Appropriate Endpoints for Clinical Trials and Source of U.S. Food and Drug

Oncologic Drugs Advisory Committee Controversy

Daniel J. Sargent, P

Meetings Browse Tracks Browse Sessions

cer Track > Targeting Angiogenesis in Breast Cancer: Where Do We Stand in 20117

PFS Surrogacy Summary: Meta-Analyses

Disease Treatment comparisons Trials Units Patients
Advanced breast taxanes vs. anthracyclines 11 11 trials

'Advanced colorectal | 5-FU+LV vs. 5FU / tomudex 10 10 trials

Disease R? between R? between Surrogate threshold
PFS and OS treatment effects effect (HR)

Advanced breast 0.47(0.47 - 0.48) | 0.23(0.12 - 1.69) Not estimable

Advanced colorectal | 0.82(0.82 - 0.83) | 0.98 (0.88 - 1.08) | 0.86
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2011 ASCO Annual Meeting > Breast Cancer Track > Breast Cancer - Triple-negative/C xics/Local Therapy

[RIBBONL_(1237) | bevatzumabenemofcheme | = |
{£GF30008(1286) | apatin + lerozole/ etrozole | |
iniparib + gem-carboplatin/ gem-carboplatin 1stf2ndf3rd

Presented at the 2011 ASCO Annual Meeting. Presented data is the property of the author. ASC@ Al“{”;‘"}lA 11
Meeting
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STATISTICS IN ONCOLOGY

Blinded Independent Central Review of Progression-Free
Survival in Phase III Clinical Trials: Important Design

Element or Unnecessary Expense?

Lori E. Dodd, Edward L. Korn, Boris Freidlin, C. Carl Jaffe, Lawrence V. Rubinstein, Janet Dancey,
and Margaret M. Mooney

A B 5 T R A C T

Progression-free survival is an important end point in advanced disease settings. Blinded
independent central review (BICR) of progression in randomized clinical trials has been
advocated to control bias that might result from errors in progression assessments. However,
although BICR lessens some potential biases, it does not remove all biases from evaluations
of treatment effectiveness. In fact, as typically conducted, BICRs may introduce bias because
of informative censoring, which results from having to censor unconfirmed locally determined
progressions. In this article, we discuss the rationale for BICR and different ways of
implementing independent review. We discuss the limitations of these approaches and review
published trials that report implementing BICR. We demonstrate the existence of informative
censoring using data from a randomized phase |l trial. We conclude that double-blinded trials
with consistent application of measurement criteria are the best means of ensuring unbiased
trial results. When such designs are not practical, BICR is not recommended as a general
strategy for reducing bias. However, BICR may be useful as an auditing tool to assess the
reliability of marginally positive results.

J Clin Oncol 26:3791-3796. Published by the American Society of Clinical Oncology
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