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Molecular targeting in CRC 2010

First line Second line Last line

I ewIxXn1a)

IFL TRR TPFS T 0S FOLFOX TRR TPFS TOS
OX/FP TPFS No A in OS Irinotecan TRR TPFS BSC TPFS TOS

FOLFIRI TPFS TOS No A in OS

FOLFOX TPFS No A in
0S

OX/FP No A in PFS or OS

All results relating to EGFR antibodies refer
to the K-ras wild type patient population
except EPIC study




K-ras mutation in CRC
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Distribution of mutations (COIN)

Sample Collection Total “HI:"_‘;“;“‘:
Patients consented to collection of formalin fixed paraffin n=i3le
embedded (FFPE) tumour block collection for analysis of “afl-wt” NRAS-mut
EGFR and in 91% for further unspecified research. Mutations n=58| n=30
were analyses by pyrosequencing and by Sequenom {Mass
spec array) with 99% concordance. BRAF-mut
n=102
‘Population 4N Arm A | Arm B |
ITT 1630 815 | 8IS v MR AWM
Assessed for mutations 1316 648 | 668 AT 1
of which: A Y
- KRAS mutation Ses (43%) | 268 | 297 A . A
- MRAS mutation 50 (4%) & 32 554:(, E
- BRAF mutation 02(8%) | 57 | 45 EERRRRRNRRRRY N
KRAS wt 729 (55%) | 367 | 306 1\1 ‘hk\f,f L /
KRAS.I'_I‘-IHHSJBHAF-M S81 (44%) 189 293 ‘L".. RN y
“All wil d-type” W
o ,:“"?

MNote on PIKICA
Although not included in the current analysis, samples were also
tested for PIK3CA. Mutations were detected in 156 12% patients.

Of these, 102 also had a mutation in one of the other genes tested
Bo KRAL & MRAY 3 both: 7 BRAF
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Maughan et al ASCO GI 2010




Prognostic effect of mutational
status (COIN)

— Arm A ArmB
£
E o
£
ARt . . . .
£ - ‘ Arm A: oxaliplatin/ 5-FU or capecitabine
E - Arm B: oxaliplatin/ 5-FU or capecitabine
. + cetuximab
g —
5
£ o
S . Mutation status:
;‘g‘ B  BRAF mutation B A patients
= o T Any mutation ] KRAS wild-type
B KRAS mumton [ All wild-type
?
< g
S =
§
I e
b =
57 268 367 45 297 362
<% N: 340 815 289 366 815 292

byt Maughan et al ASCO GI 2010
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K-ras status and response rate

I 1 BSC wild type
ORR (%) I'1 EGFR antibody wild type
I'1 BSC mutant

301 M EGFR antibody mutant
20 - 17
12.8
10 A
0 0 0 0 0 1.2
O “ T
Panitumumab vs. BSC! Cetuximab vs. BSC?

tAmado et al J Clin Oncol 2008
2Karapetis et al New Eng J Med 2008
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PFS by KRAS Status and Treatment
Mutant KRAS WT KRAS

Median Mean Median Mean

Events/N (%) (Wks)(WKS) Events/N (%) (Wks) (Wks)

—Pmab+BSC 76/ 84 (90) 74 99 —Pmab+BSC 115/124 (93) 12.3 19.0

Lo BSCAlone 95/110(95) 7.3 102 o4 BSC Alone  114/119(96) 7.3 9.3

. 0.9

) gz HR = 0.99 (95% CI: 0.73-1.36) | HR = 0.45 (95% CI: 0.34-0.59)

2 0'7 0.7 Stratified log-rank test, p < 0.0001
& 0.6
" o051
£ 04
S 0.3

e

a 0.21
0.1
0.0

0 2 4 6 8101214 1618 20 22 2426 28 30 32 34 36 38 40 42 44 46 48 50 52 0 2 46 8101214 1618 2022 24 2628 30 32 34 36 38 40 42 44 46 48 50 52

Week

Patients at Risk Weeks eeks

Pmab+BSC 847876722610 8 6 5 5 5 5 4 4 4 42 2 2 22 22 11 1 e RN 7 85
BSCAlone 10091776137221910 9 8 6 5 5 4 4 4 4 4 4 3 3 3 2 2 2 2 9109 91 8138 20 15 15 0996 65433

» PFS was significantly greater for panitumumab treatment compared with BSC in the
WT KRAS group (stratified log-rank test p < 0.0001).

Amado et al J Clin Oncol 2008
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K-ras status and efficacy (PFS)

I 1 Control arm wild type
I'1 Control+EGFR antibody wild type
I1 Control arm mutant

Median PFS (months
( ) M Control+EGFR antibody mutant

20 - |
_ FIRST LINE STUDIES |
=U. = = 0 I
p=0.0012 p=0,0064 mq% 2. | SECOND LINE STUDY
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o Van Cutsem New Eng J Med 2009, Van Cutsem ASCO GI 2010; @
MARSDEN Bokemeyer et al J Clin Oncol 2009; Siena et al ASCO GI 2010; Peeters et al ASCO GI 2010




K-ras status and efficacy (PFS)

Median PFS (months)

20 -

p=0.0012
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p:0|.02

p:0|.02
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Van Cutsem New Eng J Med 2009, Van Cutsem ASCO GI 2010; Siena et al ASCO GI 2010
Hecht et al J Clin Oncol 2009; Tol et al New Eng J Med 2009

[ 1 Control arm wild type

I'1 Control+EGFR antibody wild type
Il Control arm mutant

M Control+EGFR antibody mutant

005 p=0.,003
L _ v v
— p=0.03
v v 125
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K-ras status and efficacy (OS)

I 1 Control arm wild type
I'1 Control+EGFR antibody wild type
Median OS (months) rirsTLINESTUDIES ~ F1 Control arm mutant

30 o PO p=0,0064 M Control+EGFR antibody mutant
17— (2
23.5 23.9

22.8

SECOND LINE STUDY

145

vl Van Cutsem New Eng J Med 2009, Van Cutsem ASCO Gl 2010;
MARSDEN Bokemeyer et al J Clin Oncol 2009; Siena et al ASCO GI 2010; Peeters et al ASCO GI 2010




K-ras status and efficacy (OS)

Median OS (months)

3 0 _ p=0|.009

235 23.9
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[ 1 Control arm wild type

I'1 Control+EGFR antibody wild type
Il Control arm mutant

M Control+EGFR antibody mutant

p=0.045 p=0,03
24.5 24.9

20.7

19.3 19.3

Van Cutsem New Eng J Med 2009, Van Cutsem ASCO GI 2010; Siena et al ASCO GI 2010

MARSDEN Hecht et al J Clin Oncol 2009; Tol et al New Eng J Med 2009



MRC COIN trial

| SFUorcapecitabine

Arm A oxaliplatin
Advanced / N=3l35 CONTINUGCUS CT until progression. toxicity or patient choice
colorectal
cancer . SFUorcapecitabine E
Arm B oxaliplatin
Fit for CT MN=E15 cetuximab -
HEE_'E"""“HE COMTINUOQUS CT plus cetuximab until progression, toxicity or %
disease patient choice §
Mo prior EGFR -

-
SR omap]  [SRiwee]  [SRisrer
N=315 oxaliplatin oxaliplatin oxaliplatin

INTERMITTENT CT: Treat for |12 weeks then stop and monitor;
restart on progression for a further 12 weeks
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COIN survival outcomes

Any Fp OxMdG Xelox
KRAS wild-type

HR=0.93
p=0.62

10 00

0.5

KRAS, BRAF, NRAS all wild-type

0 |2 24 1] 48 0 | 2 24 36 45
Surwival timme {monthsh

OX/FP  OX/FP+C

N 367 362
Median OS (months)
K-ras wild 17.9 17.0
K-ras mut 14.8 13.6
Allwild 20.1 19.9
Anymut 14.4 12.7
Median PFS (months)
K-ras wild 8.6 8.6
K-ras mut 6.9 6.5
Allwild 8.8 9.2
Anymut 6.6 6.3

Maughan et al ASCO GI 2010



Molecular events associated with
resistance to EGFR antibodies
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Relationship between molecular events
and response to EGFR antibodies

Possible -ve predictors Possible +ve predictors

Nonresponder:

BRAF mutation 10% N\ -
Responds to

Nonresponder: standard dose 22%
Loss of PTEN

or PI3K mutation
% 15-20%

KRAS wildtype

Nonresponder:
Reason unknown
% unknown

" increased
dose*~5%

~Nonresponder: KRAS mutant
KRAS mutant 40%

Wong and Cunningham JCO 2008
Bardelli et al JCO 2010
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B-raf mutation: are they truly
resistant to EGFR antibodies?

CRYSTAL OPUS POOLED
N 59 11 70
FOLFIRI FOLFIRI+C FOLFOX FOLFOX+C Control Control+C

Median OS  10.3 14.1 4.4 20.7 9.9 14.1
(months)

HR (95% Cl)  0.91 (0.51, 1.62) 0.10 0.62 (0.36, 1.06)
p-value 0.74 0.02 0.07

Median PFS 5.6 8.0 1.7 7.1 3.7 7.1
(months)

HR (95% CI)  0.93(0.43, 2.1) 0.45 0.67 (0.34,1.29)

p-value 0.87 0.33 0.23

byt Van Cutsem et al ASCO GI 2010
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AVF2107: Pivotal IFL +
bevacizumab

Progression free survival Overall survival
10— 100
# 2 we P<0.001 p<0.001
w B0 )
E 60 [ . E B
T a0 :‘x___JIFthe-.rarcnzurnab E
.E h E 40 -
i 204 T:E IFL+bevacizurnab
E ol |IFLs placebo : 6 20 IFL+placebo
0 10 20 5 _ L . :
Months 0 14 20 £ 1] 40
Mo, at Risk Months
IFL+bevacizurnakb: 407 264 143 16 B i)
IFL+placebo 411 125 73 17 g 0 Mo, at Risk
IFL+bevacizumab 403 362 320 173 73 20 1 0
IFL+ placebo 411 K] 1oz 139 51 13 0 0
THE ROYAL Hurwitz et al New Eng J Med 2004
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Clinical efficacy with bevacizumab
IN colorectal cancer

Study Treatment No. of patients Response rates Overall survival

FIRST LINE

Hurwitz et al Irinotecan/FU 411 34.8% 15.6 months
Irinotecan/FU/BEV 402 44.8% 20.3 months
FU/BEV 110 40.0% 18.3 months

Kabbinavaretal FU 105 15.2% 12.9 months
FU/BEV 104 26.0% 16.6 months

Kabbinavar etal  FU or Irinotecan/FU241 24.5% 14.6 months
FU/BEV 249 34.1% 17.9 months

SECOND LINE

Giantonio et al FOLFOX 290 9.2% 10.8 months
FOLFOX/BEV 289 21.8% 12.9 months

BEV 243 3% 10.2 months

L T

THE Hurwitz et al NEJM 2004: Kabbinavar JCO 2005: Giantonio et al JCO 2007
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NO16966 study design

Recruitment Recruitment
June 2003 — May Feb 2004 — Feb
2004 2005
CAPOX CAPOX + placebo b(e:\glzicz)fm;b
N=317 N=Esl N=350
FOLFOXA4 : FOLFOX4 + placebo oo
N=317 N=351 Ny
Initial 2-arm Protocol amended to 2x2 placebo-
open-label study controlled design after
_ bevacizumab phase Il data became
(N=634)

available (N=1401)

Cassidy et al JCO 2008; Saltz et al JCO 2008
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NO16966 Progression free survival

w 10 _L""i XELOX/FOLFOX-4 + bevacizumab n = 699;
= - 513 events
E 0.8 1 === XELOX/FOLFOX-4 + placebo n = 701;
© b47 events
ol
“'5 0.6 - HR =0.83 [97.5% CI; 0.72-0.95]
= _________:"_ﬁgh_l P=0.0023
o
S 0.4- !
= | wl""'-.__
o (| B
© 0.2 11 o
(. "'-'-
o= 80| 9.4 B
I ' I I I I -5-"‘ I
0 5 10 15 20 25

Time (months)

e Saltz et al JCO 2008
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NO16966 Overall survival

XELOX/FOLFOX-4 + bevacizumab n = 699;

1.0 420 events
By === XELOX/FOLFOX-4 + placebo n = 701;
= i 455 events
2 0.8- Mt
= o HR = 0.89 [97.5% Cl: 0.76-1.03]
Q “ay P=0.0769
“
4 0.6 T
‘-
: __________________ L4
2 0.4- T?'"N
I~ L s
= | S
S 0.2+ |1 e |
o |1
19.9] 121.3
I 1 1 . A I I 1
0 6 12 18 24 30 36

Time (months)

Saltz et al JCO 2008
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XELOX-1: Response Rate

Chemo+ Chemo

FOLFOX+ FOLFOX

XELOX+ XELOX

placebo  + Bev placebo + Bev placebo  + Bev
Investigator 49% 47% 50% 47% 48% 46%
report
p=0.90 p=0.88 p=0.91
38% 38% 36% 38% 39% 37%
IRC data
p=0.99 p=0.49 p=0.48

- %"‘H:_'? =
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How long should we continue
bevacizumab for?




Patients stopping treatment due to
non-progression events™

Study n % of patients stopping treatment due to
non- progression events
Saltz et al Ox/Fluro/bev 699 71%
N016966 Ox/Fluro 701 53%
Reinacher-Schick et al CAPOX/bev 127 60%
German AIO CAPIRI/bev 120 68%
Hecht et al Ox/Fluro/bev 410 71%
PACCE Ox/Fluro/bev/ 413 65%

panitumumab

Tol et al CAPOX/bev 378 46%
CAIRO 2 CAPOX/bev/ 377 51%
cetuximab

S 3 “Non-progression events included adverse events, death, violoation of eligibility criteria,

eror.  Other protocol violoation, refusal of treatment, failure to return and others

MARSDEN



Early withdrawal of anti-VEGF
therapy results in rapid vessel regrowth

CD31| B Untreated| AG-013736, 7 d Withdrawl, 2 d Withdrawl, 7 d

THE ROYAL
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Mancuso et al. J Clin Invest 2006



Much of the regrown tumor

vasculature is still VEGF dependent

H
i Il cD31

60
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Mancuso et al. J Clin Invest 2006

Area density (%)

Untreated
AG-013736,
1st round

7 d off

14 d off

AG-013736,
2nd round
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Advanced
colorectal

canmcer

Fit for CT
Measurable

disease

Mo prior EGFR
IHC

THE ROYAL
MARSDEN

MRC COIN trial

-~
AmcC [SFUorcap| | SFUorecap | SEU or cap_
MN=315 oxaliplatin oxaliplatin oxaliplatin

INTERMITTENT CT: Treat for |12 weeks then stop and monitor;
restart on progression for a further 12 weeks

Adams et al ASCO GI 2010

Second-line therapy




Overall survival

PPA POPULATION

M M ITT POPULATION
pis | =vencs g
= Srm A | Arm C Din
Arm A | 815 6l2 - Madin= mimivak mane=a (] [FE] -1.44
Armi C | 215 535 . uting uoowsr 30% CL4 _ 135 -1324
L-raar aursi=a razes 8.TX 1% -II%
Total | 1630 ) 1247 sing uoosr 80% CLt 1an | Ean

Surwival

000 025 050 075

HR point estimate = 1.084
80% CI* = (1.008, 1.145)
it CI = (0.970, 1.211)

Arm A (continuous)
Arm C (intermittent)

e i 0 =] 12 18 24 30 36 42 48
Mumber at risk Time {months)
633 513 2597 151 73 32 E |

Arm A
C G468 477 181 148 76 9 9 L]

815

Arm 815

* Mon-inferiority bound 5 a one-sided 90% confidence limit {CL). equivalent to
the upper limit of an 80% confidence interval ()

ArmA  ArmC A
Median survival 15.8 14.4 -1.44
(months)
Using upper limit 80% ClI 13.6 -2.24
2-yr survival (%) 28.7% 26.5% -2.22
Using upper limit 80% ClI 23.4% -5.4%

inferiority not met in this trial

THE ROYAL
MARSDEN

had a disease assessment at 12 weeks

M M =
Prs EVENTS = A A | B © oAt
.ﬂ.l'l‘l‘l _16? 314 Madiar musvhalk mercr i lap -l xa
A - -.urlng uazar % Sk
nl_m 5 I I 3.|_| :_-'\.i_ au parvhaal swter FER L 3E3% 2%
c | 1 o wNL e zar B35 O ' LTS %
Total | 978 |&95 B o HR point estimate = 1.087
:‘:_ 80% CI* = (0.736&, 1.198)
5% C1 = (0.936, 1.261)
Arm A [continuous)
= Arm C (intermittent)

T T T T T T T T T
0 [ 2 18 24 30 16 42 48
Time {rmanths)
Mumber at risk
Arm A 487 459 344 213 104 4T 15 B |
Arrm 51 458 38l 124 113 5o 13 8 o

# Mon-inferiority bound is a one-sided 20% confidence limit (CL), equivalent
to the upper limit of an 80% confidence interval (C)

ArmA  ArmC A
Median survival 19.6 18.0 -1.54
(months)
Using upper limit 80% CI 16.3 -3.23
2-yr survival (%) 35.6% 33.3% -2.2
Using upper limit 80% CI 29.0%

To meet non-inferiority the upper limit 80% CI needs to be <4.6%, ..non-

Per protocol analysis (PPA) population: Received full 12 weeks of treatment and



COIN: continuous vs Intermittent
other endpoints

 Intermittent treatment patients stayed on treatment for less
time than continuous treatment patients (median 2.3
months; p<0.001)

 Length of chemotherapy free interval (CFI) = 16 weeks
(IQR 14-27 weeks)

« Continuous treatment patients experienced more severe
peripheral neuropathy £ HFS

 Intermittent treatment patients had consistent advantage In
QoL compared to continuous treatment

THE ROYAL
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OPTIMOX 2

Maintenance arm
FOLFOX 7 x6

=98 » | \/5FU2 till PD
FOLFOX 7 X 6

Chemotherapy-free interval (CFI) arm
n=104 FOLFOX 7 x 6

Chemotherapy free till PD

FOLFOX 7 x 6

THE ROYAL

MARSDEN Chibaudel et al J Clin Oncol 2009



OPTIMOX 2

Duration of disease control

100

- _H"H Maintenance arm
s .11‘ median 13.1 months
_g 80 "y ==+=== CF| arm
g ‘L_ median 9.2 months 5
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Overall survival

100 T S, Maintenance arm
oy median 23.8 months
80 \ ~==== CFlarm
median 19.5 months
60 N
‘1|~l
1“-1\
40 qu'—-.
. ™
=
20 Lo — T
P= 42
T T T T
0 b2 104 166 208

Tirnn haraal-al

Chibaudel et al J Clin Oncol 2009




Should we continue bevacizumab
when patients progress on first
line chemotherapy?




BRITE study: continuing bevacizumab
beyond disease progression

100 fan=.
S 804 BBP: Bevacizumab beyond disease progression
= p<0.001
-2 60
= G
E 20 4 Pnsﬁrutﬁr:tssiuntherapy I'L
—Ng E!gFm‘ent
== BEF
0 IE 1IEI 115 210 215
Survival Beyond First Progression {(months)
All pts No post- No BBP BBP
progression RX
1-yr OS 14.7% 52.5% 77.3% 87.7%
“idx MedianOS ~ 120m  3.6m 9.5m 19.2m
408" beyond first progression
THE ROYAL Grothey et al. J Clin Oncol 2008
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Ondansetron beyond disease

100 -
Ondansetron
continued (n = 143)
. 80 - Ondansetron not
= continued (n = 95)
[
= 60 —
| —
=
w
o 40+
| -
e}
-
O
20 -
HR = 0.65
P=.02
T T I 1
0 12 24 36 48

Time Since First-Line Therapy (months)

vt Kopetz et al. J Clin Oncol 2009
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Can we predict who Is going to
benefit from bevacizumab?

NO




Retrospective tumour tissue based
biomarker analysis in NO16366

e Conducted in 247/1401 patients
— FOLFOX/CAPOX + placebo n=157
— FOLFOX/CAPOX + bevacizumab n=90

« Subgroup analysis suggested that time to
progression might be prolonged by bevacizumab
with

— High CD31 expression (high vessel number)
— Higher VEGF-A expression

— Lower neurophilin and lower HERZ2 expression in
tumour cells

Foernzler et al. ASCO GI 2010
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How about VEGF TKI?




Clinical efficacy with VEGF TKI

IN colorectal cancer

Study Treatment No. of patients Response rates Overall survival

FIRST LINE

Hecht et al FOLFOX 583 46% 20.5 months

CONFIRM 1 FOLFOX/PTK-ZK 585 42% 21.4 months
FU/BEV 110 40.0% 18.3 months

HORIZON 3 FOLFOX/bev Press release Mar 2010: Fails to meet primary endpoint
FOLFOX/cedirinib

Pfizer FOLFIRI Press release July 2009: Fails to meet primary endpoint
FOLFIRI/sunitinib

SECOND LINE

Kohne et al FOLFOX 429 18% 11.8 months
FOLFOX/PTK-ZK 426 19% 12.1 months

Cunningham et al FOLFOX/bev 66 27% NR

HORIZONZ2 FOLFOX/cedirinib 71 18% NR
FOLFOX/cediririb 73 19% NR

--_.:'-%-5-'-
THE
MARSDEN

All results are non-significant

Hecht et al ESMO 2007; Kohne et al ASCO 2007; Cunningham et al ASCO 2008



Conclusions

 Increasing tailoring of EGFR antibody therapy is
possible with K-ras and other biomarker analysis

« Many randomised trials and large observational
registry studies have been performed to refine the
optimal use of bevacizumab — predictive
biomakers are much needed

 VEGF and EGFR tyrosine kinase inhibitors have
not yet demonstrated efficacy in colorectal cancer
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