—
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Fig2. Overall survival.

J Clin Oncol, 1992 ‘
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How to Improve Survival in CRC:
1990

MORE EFFECTIVE TREATMENT

* Get beyond S5FU / Develop new therapies

= Ablative / surgical techniques

= Multidisciplinary care / Lifestyle adjustments

IMPROVE STAGING
= Find metastatic disease and treat earlier
* Incorporate tumor biology

CURE MORE PATIENTS
+ ldentify and cure “curable” patients
* Move new treatments into earlier setting

SFU 2600 mg (26 Gl 1V

ot weebly continuous _infasion
wver 24 bosay, i
4 hown alier PALA

Repem weekly

Peter J. O’Dwyer et al. JCO 2001;19:2413-2421
C. Leichman, JCO, 1995

SCHEMA
Suratification
Perfomance Siaus
[] R |- 5-FU alone (Arm A)
L2 A
N |+  PALASS-FU (Am B)
Hepali D
Yes N = 1120 0 |+  Onl Levcovorints-FU (Am C)
L M
¢ 1| IV Lewcovorin/S-FU (Arm D)
Measurable Disease z
‘t’ers E | 5-FUNMFMa-2a (Am E)
No
Pris mol
Yes
No
Arm A3 FU Ao’ Am B PALAJS FU' Am € - Oead Leucoveriofd-FU' A 1V LewcovoriayS FU'
AFU M0 mg (26 Glm? 1V PALA 230 mgim® IV over 10 Lewovorin 125 mgm® PO Leucavorin 300 mgim® IV over
cosinuous  wfurion minuses, duy | howly & 4 hown 7 ooy

SFU 600 mpim? ol SFU 600 mgim?® bolus
IV, 1 haur afies o W, | hour aher
Leucovoria dose beginning  Leuco.

Repest wockly for & waal of &

wucks, then 1 weeks peat, then Bepeas weelly for o toial of &

sedan weeks, them 2 weeks rest, shen
restan

Based on SWOG 7-arm trial
--5FU push inferior
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Fig 2.

091 Log Rank Test p=020

Peter J. O’Dwyer et al. JCO 2001;19:2413-2421

Therapies that might affect the cancer-immunity cycle
circa 1990

Priming and activation
@ @ Trafficking of T cells

to tumours
.1-.La “
Y=g RO
®

Infiltration of T cells into

@ Cancer antigen presentation x LAK
Passive # . Recognition of cancer
specific "““-_,ii"“ cells by T cells

immunity - _LL -
- f
}Tf\ @ % Fumour -
@ Release of cancer cell antigens . ® w0 J:lLI-J
Chemotherapy B . N @ Killing of cancer cells
Radiation therapy 09 G ~_.
Targeted therapy - _' & - \

A

Chen & Mellman. Immunity 2013
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Levamisole: Known effects on the Immun(h
System, Clinical Results, and Future
Applications to the Treatment of Cancer

TO LET CANCER PATIENTS L I V E

Stevenson et al, J Clin Oncol, 1991

100
———Lev + 5FU n=138
—_— v n=130
£ 8r e Control n=135
& 60 |
& L
5w
§ Cox
o Log rank madel
20 = Control vs. lev P=004 P=005
Gontrolvs.tey + 5FU  P=002 P=0003
] 1 | 1 1 1 []
0 1 2 3 4 5 6

Years from randomization

Fig 1. Recvrrence-free interval, all patients.

Laurie et al, J Clin Oncol, 1989
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The Efficacy and the Group C Status of Levamisole And 5- Fluur'nuracll
for Patients with Dukes' C Colon Cancer

NCI Advisory, 10/89

Summary

This announcement describes the efficacy and the avalabilty of adjuvant levamisole and 5-fluorouracil (5-FU) through a Group C
Protocol, for patients with completely resected Dukes’ C colon cancer. This treatment substantially reduces the risk of dying of

recurrent colon cancer,

Percent Percent
Post-Sargical Overall §-Year Survival
Treatment B-Year Survival for Dukes' C
None 55% 3%
Levamisole + 5FU 62% 49%

P10
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National

Comprehensive  NCCN Guidelines 1996

NCCN | Cancer

Netwaork® Colon Cancer
PATHOLOGIC STAGE ADJUVANT THERAPY
Stage D, T1-4 N1-3 M1 HAI therapy or 5-FU/leucovorin
(liver metastases resected) " (category 2) or CIV 5-FU or clinical trial
Stage D Salvage

(unresectable liver metastases)

Stage D
(lung metastases, 1-3 nodules,
post-hemicolectomy, nodules resected)

5-FU/leucovorin or CIV 5-FU or
clinical trial (category 2)

Stage D
(multiple-nodule lung metastases,
post-hemicolectomy)

—————— Salvage

Stage D
(resectable abdominal metastases,
post-hemicolectomy)

Observation/supportive care or 5-FU/
leucovorin or CIV 5-FU intraperitoneal
therapy on trial (category 4)

—_—

Stage D
(nonresectable abdominal metastases,
limited bowel resection or diverting colostomy)

— Salvage

2016 National Comprehensive Cancer Netwerk, Inc. All rights reserved. These guidelines and this illustration may not ba reproducad in any form without the express written permission of NCCN®.
To view the most recent and complete version of the NCCN Guldelines, go online to NCCN.org.

National

Comprehensive  NCCN Guidelines 1996

NCCN | Cancer
Netwaork® Colon Cancer

SALVAGE TREATMENT OF
METASTATIC/RECURRENT DISEASE

Suture recurrence —> Resect

Positive

recurrence Isolated resectable — Resect

work-up or organ-confined <

documented lesion Progression while on Ir:;ost:fi': :I' ‘;ﬁ al
metastases CIV 5-FU or 5-FU/leucovorin p

or supportive care

Unresectable .

or multiple Progression>6 moafter __ |Phasel, Il,

lesi adjuvant chemotherapy or Il trial

esions )
or supportive
care

No prior chemotherapy

5-FU/leucovorin or CIV 5-FU or

phase I/ll trial or liver-directed

therapy on clinical trial if — Progression
liver metastases only or

observation/supportive care

2016 National Comprehensive Cancer Netwerk, Inc. All rights reserved. These guidelines and this illustration may not ba reproducad in any form without the express written permission of NCCN®.
To view the most recent and complete version of the NCCN Guldelines, go online to NCCN.org.
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Colon Cancer

National

PATHOLOGIC STAGE

Stage D, T1-4 N1-3 M1
(liver metastases resected)

Stage D

NCCN Guidelines 1996

CLINICAL WORK-UP FINDINGS SURGERY
PRESENTATION Hemicolectomy +
Resectable (1-4 | _ |liver resection 1 cryo-
discrete luwn!l\( surgery (category 2)
or
Unrectable Hemicolectomy + in
Liver (ﬂivmriomhc ﬁ & wh, liver resection
mots colon lesion with | |+ cryosu
high liver burden) W g
« Colonoscopy|
+ Chest x-ray nra el o it +L\mlled bowel
Suspected - Abdominal/ g‘,";‘f. o | ™ resection
or proven pelvic/ gh liver burden)
adenocarcinoma thoracie CT
— Hemicolectomy,
from large bowel «CBC, -3 nodules —|then thoracotomy,
(Dukes’ D or platelets, resect nodules
stage IV) SMA12 Multiple
- CEA
+ Needle Hemicolectomy
biopsy of
metastases Abdominal Resectable
Limited bowel
Nonresectable —|resection or

NCCN Guidelines 1996
Colon Cancer

ADJUVANT THERAPY

HAI therapy or 5-FUfleucovorin
(category 2) or CIV 5-FU or clinical tr

limited bowel resection or diverting colostomy)|

" ———t= Salvage Positive
I
{unresactable liver metastases) recurrence Isolated resectable —= Resect
Stage D work-up or organ-confined i : Irinotecan or
5-FUlleucovorin er CIV 5-FU or documented| lesion Progression while on i
(lung metastases, 1-3 nodules, ‘ —_— Llini i . — |phase | or Il trial
nodules clinical trial (category 2) metastases CIV 5-FU or 5-FUfleucovorin or supportive care
Unresectable
Stage D ‘ Progression >6 mo after Phasel, Il,
Itiple-nodule lung | Salvage fLL'.’.!'?.'Q' ple adjuvant chemotherapy o Il trial
post-hemicolectomy) | or supportive
Stage D | |0Dwrval|onlwppnnlve care or 5-FU No pricr chamotherapy
( i r -FU .
post-hemicolectomy) I |lheraw on trial (:alegory 4) 5-FUlleucovorin or civ 5-FU or
phase Ul trial or liver-directed
StageD therapy on clinical trial if —+ Progression
(nonresectable abdominal metastases, — Salvage liver metastases only or

NCCN Guidelines 1996
Colon Cancer

Netwoek®

RECURRENCE WORK-UP

Colonoscopy
Negative —-|Repeat chest +
Chest CT abdominal/pelvic
Positive SE;“;% — |+ Xray CT every 3mo
monitoring
exam Abdominall Positive
pelvic CT Positive
Initial
stage D
disease o Salvage

metastases.

NCCN Guidelines 1996
Colon Cancer

SALVAGE TREATMENT OF
METASTATIC/RECURRENT DISEASE

Suture recurrence — Resect

observation/supportive care

nal
chenive. NCCN Guidelines Version 2.2016

NCCN| Cun

Network®

Colon Cancer

=E l-mr NCCN Guidelines Version 2.2016
= Colon Cancer

CONTINUUM OF CARE - CHEMOTHERAPY FOR ADVANCED OR METASTATIC DISEASE:

Colon Cancer
CONTINUUM OF CARE

CONTINUUM OF CARE Fol DISEASE:
PATIENT APPROPRIATE FOR INTENSIVE THERAPY PATIENT APPROPRIATE FOR INTENSIVE THERAPY
Initial Therapy Therapy Initial Therapy ~ Subsequent Therapy

FOLFIRI imivibel (Cetuximab ormmww:l)wl

o , FOLFOX (K gene only) +

FOLFIRI+ oneq) | |noecaniforpatents ot | [Regerafenid or irinotecan for patients not Regoratenib
FOLFOX o . CapeOX to tole or
e o |, |consider single agent Trifturidine » piraci Cape0 | |consdesingeagnt LA
CapeOX e (KRASINRAS WT gene only) FOLFOX+ bevacizumab }?.?.“é.’f&;’ mﬂg";-“"m“mh)
or or or
PoLFOXs |—afinoteczn FOLFIRI i b
bevacizumab| | or P o b orTiksdoe or _ |CopeOX + bevacizumab Regorafenib or Trifluidine + ipiracif|
or FOLFIRI + (cetuximab or f?:iﬂmmh (Cetuximab or panitumumab)| Regorafenib (if not
GapeOX + PANIUMUMAb) et . ot (KRASINRAS WT gene only) Regoratenib given previously)

I gene only) = ! Trifluridine + + irinotecan; for patients not FOLFOX or :,mﬁ

. ipiracit able to tolerate combination, [|or — |Yitiuridine + |~ ine +
to toler " T . -

E‘ERQKIS(W &ﬁm’f‘fmﬁw :,ﬂumm, consider single agent CapeOX l‘"“";:’idijm tpiracil f not

or tpiraci” (1 not given or (cetuximab or panitumumab) | given previously)
— | P! o L (KRASINRAS WT gene only) or

FOLFIRI —eee—————t previously) Ciinicaltial

or o FOLFOX ——»| or

FOLFIRI + (bevacizumab [prefer Clnkcalrial . Beat supporti
FOLFOX+ (bevacizumab [oreferred] b FOLFIRI+ or supportive

g bl Trituridine + hiximad (Capack care
-+ Fnotecan = oo panitumumab | —{or [—> Regorafenib or Trifluridine + ipiracit

(KRASINRAS o (KRASINRAS |  [FOLFOX + bevacizumab
WT gene only) || irinotecan + (bevacizumab F

NCCN Guidelines Version 2.2016

Fol
PATIENT APPROPRIATE FOR INTENSIVE THERAPY
Initial Therapy

DISEASE.

sew

mucovorn | _fimeissinss =

£ ¥evacizumanl 2 (v it
r-ﬂ] or xuqmb.r:Evl or

IR £ (bovacizumab
rredl o siv-afibercept or
ciru
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(KRASINRAS W Gene oniyte
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Clinkcal trial
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“TAS-102 coLc

I
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CONTINUUM OF CARE - CHEMOTHERAPY FOR ADVANCED OR METASTATIC DISEASE:
PATIENT APPROPRIATE FOR INTENSIVE THERAPY
(niwal Therany Theraoy.

Comximab or panumuma
FoLFOX £ {.g.muu‘r‘r';.n.mm'

bevacizumab

able 50 tolerats combination,
| consider singlo sgent

b

or
GapeOX

or
bevacizumat Trifuridin + tipiracil®

sFul
leucovorin

iri
|_ [
Sopeciat irinotecan 2 (bevacizma
frievemtt reforrod] or ziv-aflibercapt or

inotecan + oxaliplatin £ ——- [HRASARAS VT gena onbt
umal Rogoratenib or Trifluriding +
tipiracif”

Regorafeni (f not
—= FOLFOX or CapeOX
FOLFIRI + (bevacizumab iven praviout
[preforred) or ziv-aNibercapt or .
| Famuc irumaby tipiracit (i not given
(Cotuximab or panitumumaty previousiy)
‘Gene oniy)
Clinical trial

ot able to tolerate

e
mumab)

FOLFOXIRI+ _ Bost supportive care.

o
{evtuximab o
(KA RRAS T o o)

Regorafenits or Trifuridine » tpiracir
“TAS-102 coL-c
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Continuum of Care in Treating Unresectable mCRC

Oxaliplatin-Based
First-Line

Irinotecan-
Based First-Line

5-FU or Capecitabine
Bevacizumab or FOLFOXIRI

FOLFOX

o [ FOLFIRI £

bev

FOLFOX
bev

Initial pane
therapy
Therapy [RGRiEd FOLFIRI or FOLFIRI or FOLFOX
i +afiib Rl + afii IRI+ cetor
after first [auuiviad IRI £ cet or IRI £ aflib o

or bev or bev

N pan®
progression

Therapy
after second
progression

clinical
trial,
or BSC

Therapy
after third
progression BsC

Clinical
trial or
BSC

Clinical
trial or

or  FOLFIRIZ
cet or pan®

5-FU/LV
or cape
£bev

FOLFOXIRI
+bev

FOLFOX FOLFOX IRlor
il FOLFIRI +

bev or aflib

Cetor
pan®

Cet or pan?
£IRI

clinical
trial,
or BSC

FOLFOX FOLFOX
or

or
CapeOX CapeOX

Clinical
trial or
BSC

3RAS WT only. Aflib, aflibercept; Bev, bevacizumab; BSC, best supportive care; Cape, capecitabine; Cet, cetuximab; IR, irinotecan; OX,

oxaliplatin; Pan, panitumumab; Reg, regorafenib.

Clinical Practice Guidelines in Oncology (NCCN Guidelines®) Colon Cancer Version 2.2015.
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NCCN Guidelines
Continuum of Care in Treating Unresectable mCRC

Oxaliplatinased
- Based First-Line
PP capeOx or
Initial ' ¥
th':r;apy Bevacizumab

FOLFIRI £
bev

FOLFOX -
ct o or  FOLFIRI% SFuLY FOLFOXIRI
S T s

Cetuximab /
Panitumumab

— FOLFOX
Thera eliy . FOLFIRI or FOLFOX i )
PY [ Ziv- IRI £ aflib or IRI+ cet or o Cetorpan |
after first ] y or bev CapeOX CapeOX +IRI
Nl Aflibercept ™ +bev

progression

Therapy Regorafenil FOLFOX nee
after second [ or il dxlrr;l:la '
progression or BSC

FOLFOX

CapeOX

Reg,

Clinical s
clinical

Clinical “ Clinical

trial or trial or . trial or

trial,

Bs¢ orBSC

BSC 4 BSC

3RAS WT only. Aflib, aflibercept; Bev, bevacizumab; BSC, best supportive care; Cape, capecitabine; Cet, cetuximab; IR, irinotecan; OX,
oxaliplatin; Pan, panitumumab; Reg, regorafenib.
Clinical Practice Guidelines in Oncology (NCCN Guidelines®) Colon Cancer Version 2.2015.

Individualizing Cancer Treatment

Identify curable patients early
Avoid severe toxicity
Recognize unfavorable biology

|
il

EXPECT POTENTIALLY
SEVERE POOR CURABLE
TOXICITY OUTCOME o o
° ° ]
[ ] [ ]

Abrahams, Silver. “The history of personalized medicine”, 2010.

t

=i
>3
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BIOMARKERS

* “Predictive, personalized, preemptive, and participatory”

www.nih.gov/strategicvision.htm

GOALS
— Ildentify patients most likely / unlikely to benefit

— Spare patients toxicity and harm
— Avoid opportunity cost and expense of futile therapy

— Overview of prognosis

Candidate Biomarkers for CRC: Tumor or blood

DRUG MARKER
Fluoropyrimidines TS, DPD, TP, MSI, MTHFR
expression/polymorphisms
Irinotecan UGT polymorphisms, MSI, transporter
polymorphisms
Oxaliplatin ERCC1, GST P1, XPD expression, transporter
DPD -- Rare deficiency, extreme toxicity

Can be used to optimize AUC

TP-- Possible correlation with capecitabine
UGT 1A1 - increased tox 10% patients, related to schedule
ERCC-1 - Possible efficacy

Copyright 2016©, National Comprehensive Cancer Network®. All rights reserved. No part of this publication may be reproduced or
transmitted in any other form or by any means, electronic or mechanical, without first obtaining written permission from NCCN®.
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N~ F

Genetic Polymorphism Genetic Polymorphism | _ Genetically Regulated
of Drug Exposure + of Drug Sensitivity — |Heterogeneity in Drug Effects
Drug Metabolism Drug Receptor Therapeutic Toxicity
Genotypes Genotypes Effect (%) (%)
Toxicity —
A 100 100
. 5 wt/wt wt/wt 75 1
e =
<§> sor E 50 wt/m 35 1
‘5 w
0 0 m/m 10 1
0 1 24 hr 0 l. 50 100
e e e e e e e e e = = =
B. oo 100
& 5 wt/m wtiwt 85 <10
E T S
S s0F g 50 wt/m 45 <10
S 8=
5 i
. m/m 10 <10
0 50 , 100
__________________ 1
C. 100 wt/wt 95 >80
£ g
) B wt/m 50 >80
5 w
o m/m 10 >80
[ 50 100
______________________ 1
Drug Concentration
Evans WE and Relling MV, Science 286:487-91, 1999
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Relationship between
Systemic Exposure and Survival

(=]

(=

=

s 1.0

=2

it 08 AUC >29000 ng/ml.h

o

E 0.6 -1

Q -

)

s 0.4 =

[

2 02 —

k] 1 A AUC < 29000 ng/ml.h

g 0.0 T T T T T L]

a3 0 10 20 30 40 50 60
months

Milano et al., J Clinical Oncology 1994; 12: 1291

Cetuximab Therapy: IMC-007

Study Design |

Patients Irinotecan + cetuximab
with CRC n=218

progressed
on or
within 3 RANDOMIZATION
months of
irinotecan-
based Cetuximab Irinotecan +
chemo- n=111 ppL_cetuximab

therapy

Cunningham et al, N Engl J Med, 2004
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‘BOND’ — Correlation of Response Rate
and EGFR Expression

Combination (%) Monotherapy (%)
% EGFR-expressing

<10 % 22.9 71
>10-<20% 20.0 31.3
>20-<35% 22.2 0.0

>35% 24.2 9.4

faint 20.8 4.8
weak/moderate 24.7 12.7
strong 22.7 11.8

‘BOND’ — Correlation of Response Rate
and EGFR Expression

~ n nm

““2rapy (%)
% EC  FDA approves cetuximab to treat patients with
advanced CRC that has spread....accelerated
approval program...

For patients whose tumors express EGFR...
Approve test kit...that detects a protein in
the body (HER-1)... presence of this protein
indicates patient is eligible for colon cancer
treatment...

February 12, 2004
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. KRAS As a Biomarker for Panitumum
Response in Refractory Metastatic CRC

* PFS log HR significantly different depending on KRAS status (P<0.0001)

* Percentage decrease in target lesion greater in patients with wild-type KRAS
receiving panitumumab

== Pmab + BSC

BSC alone Median Mean

Events/N (%)  (weeks) (weeks) - —;r;gba-li;gsc Median Mean
1151124 (93) 123 190 SN (rede) EED)

114119 (96) 7.3 9.3 76/84 (90) 74 9.9

73 10.2
HR: 0.45 (95% Cl, 0.34-0.59) RS100(05)
Stratified log-rank test: P<0.0001
HR: 0.99 (95% ClI, 0.73-1.36)

Proportion Event Free

0 2 4 6 81012141618 202224262830 323436 38 4042444648 50 52 0 246 81012141618 202224262830 32 3436 38 404244 4648 50 52
Weeks Weeks

Treatment

" s | os | Teamem | prs | o5 | Teamem | s | o |

Cetuximab + Cetuximab +

Panitumumab

+ FOLFOX4 FOLFOX4 FOLFIRI
KRASEx2 | (n=325) (n=82) (n=316)
WT FOLFOX4 oLFo
(n=331) (n=97) (n=350)
HRO.80* | HR0.88 | | HRos7* | HRo8e* | | HR0.70* | HRO.80*
Panitumumab Cetuximab + Cetuximab +
+ FOLFOX4 FOLFOX4 FOLFIRI
KRASEx2 [ (n=221) (n=77)

FOLFOX4
(n=219)

MT FOLFOX4

Panitumumab Cet + Cetuximab +
+ FOLFOX4 FOLFOX4 FOLFIRI

No RAS (n=259) (n=36) (n=178)
MT FOLFOX4 FOLFOX4 FOLFIRI
(n=253) (n=46) (n=189)

Cetuximab + Cetuximab +
FOLFOX4 FOLFIRI
46)

FOLFIRI
(n=214)

Panitumumab
+ FOLFOX4

Any RAS | (n=272)
mMT FOLFOX4 FOLFOX4
(n=276) (n=78)

*Statistically significant.
HR, hazard ratio; PFS, progression-free survival.

1. EU SmPC panitumumab 2. Douillard. 2013; 3. EU SmPC cetuximab; 4. Tejpar. 2014; 5. Ciardiello. 2014. ‘
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Mutant RAS and Outcome with EGFR Inhibitors

Treatment Treatment Treatment

Panitumumab Cetuximab + Cetuximab +
+ FOLFOX4 FOLFOX4 FOLFIRI
KRAS Ex2 (n=325) (n=282) (n=316)
WT FOLFOX4 FOLFOX4 FOLFIRI
(n=331) (n=97) (n =350)

Chroso | wross | | wrosr | Arose' | | wroso' | Roso |
Panitumumab Cetuximab + Cetuximab +
RAS mutations: negative predictor of outcomes
. T
i may preclude anti-EGFR activity
+ FOLFOX4 FOLFOX4 12.0 20.7 FOLFIRI 11.4 28.4
No RAS (n=259) (n=36) (n=178)
MT FOLFOX4 FOLFOX4 FOLFIRI
(n=253) (n=46) (n=189)
Ciworr | more || wmoar | mos | | wose | eoss

Panitumumab Cetuximab + Cetuximab +
+ FOLFOX4 FOLFOX4 FOLFIRI
Any RAS (n=272) (n=94) (n=246)
FOLFOX4 FOLFOX4 FOLFIRI

Mt e 8.7 18.7 (n=78) 7.8 17.8 it 7.5 17.7
HR 1.31* HR1.21* HR 1.59* HR 1.35 HR1.10 HR 1.05

*Statistically significant.
HR, hazard ratio; PFS, progression-free survival.

1. EU SmPC panitumumab 2. Douillard. 2013; 3. EU SmPC cetuximab; 4. Tejpar. 2014; 5. Ciardiello. 2014.

Expanded RAS: Refining Patient Population

Prior standard of care

Currentlactionable mutations: KRAScodons 1213 ”
KRAS CM.LS, 61, 117’ 146, Variable sensitivity {> 10% to 20% mutant alleles)
NRAS codons 12, 13, 61, 117, 146;

-Ad:ﬁlionnilhl'm
BRAF codon 600 < Expncad o KA dors
+|mproved sensitivity of assays
» Use tumor tissue (FFPE)
i i i Optimized axtended RAS test
favailable. Primary tumor ok. et T

Sensitivity 2 5% mutant alleles

« |If tumor tissue not available, consider
cfDNA (circulating free); wait 3 weeks g1 adwnces in aas testing. Optimal cinical implementation of AdS

1esting involves expansion of number of tested codons to incude less

aftel’ ChemO or rad|at|0n tO draW b|00d common mutations and use of assays with sufficient sensitivity for RAS-

. mutant alleles. To date, preponderance of clinical data reparted on expanded

Sample to aVOId tumor RAS mutations has used 5% thrashold for detection of mutated (MT)/wild-

H H type (WT) alleles; therefore, this represents a reasonable threshold while
necrOSIS/apoptOSIS eﬁeCtS [IeSS additional analyses are conducted

evidence]

Atreya, Corcoran & Kopetz: Comments and
Controversies. J Clin Oncol, March 2015

Copyright 2016©, National Comprehensive Cancer Network®. All rights reserved. No part of this publication may be reproduced or
transmitted in any other form or by any means, electronic or mechanical, without first obtaining written permission from NCCN®.



Comprehensive bevacizumab biomarker program
across multiple indications

Blood mRNA Blood DNA Tumor IHC Tumor mRNA Tumor DNA
VEGF-A splice forms, SHPs of 30+ VEGE-A, VEGFRZ, NAF1, gl
S5 ror 1,-2, anglogenesis-relevant o3l ¥ £ KRAS, BRAF
and -3, PIGF, and NRP 1 genes sign BM (eg
ML1B147 X | X x x X
AVANT BO17920 X F x
AVAGAST AVFAZ00 X | x ® X x
NO16366 %

MAVERICC ML25710 * | ® ® * x {urine)
CALBG 80405 Collsboration [serum]
NASBP C-08 Collsboration | Collaboration Collaboration

AVITA BO17706 X X
CALBG 80303 Callabaration | Colaboration Colaboration [serum)
AVOREN BO17705 X
BEVLIN MO21609 X | X x %
E4599 X X
AVAIL BO17704 x | ®
ABIGAIL BO2105 ® % % x X x
BEYOND Y025404 o i 5 i 3
(China Lung)
AvAall MO22097 % * X ¥ x E]
AVAglio BO213%0 X | x x % x x
BEATRICE X * x x
BETH X | ® X x
AVEREL % * * x
MERDIAN * | * ® ®
TANIA % x *
GOGO218 |
ICONT
ROSIA % | * % x
BERNIE BO20524 X * [ % % %
HERBY BO25041 x | X x x x x

ON BALANCE:

DOES CHOICE IN 15T LINE MATTER ?

IS CHEMOTHERAPY PARTNER IMPORTANT?

VEGF

Copyright 2016©, National Comprehensive Cancer Network®. All rights reserved. No part of this publication may be reproduced or
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FIRE-3 Design

Bevacizumab + FOLFIRI

. n =297
Previously untreated

KRAS WT (exon 2) mCRC
>6 months since adjuvant therapy
(ITTn=592)

Cetuximab + FOLFIRI

n =295

e Primary endpoint: ORR (in KRAS WT [exon 2])

e Secondary endpoints: OS, PFS, RO resection rate, safety

¢ Exploratory analyses
— Extended RAS WT (KRAS/NRAS WT exon 2, 3, and 4) subpopulation
— Second-line treatments following progression
— Tumour location and gender

Results in ITT KRAS WT population

* No difference in ORR (primary endpoint not met)
* No difference in PFS or RO resection rate

* OS statistically longer with cetuximab

Heinemann, et al, Lancet Oncology, 2014

FIRE-3 Secondary Endpoint OS:
Cetuximab vs Bevacizumab in RAS WT*

Cetuximab + FOLFIRI Bevacizumab + FOLFIRI HR

os i i p value
Median, 95% Cl Median, 95% CI (95% C1)
months months
KRAS exon 2 WT 0.77
(ITT population) 28.7 24.0-36.6 25.0 22.7-27.6 ’ 0.017
| (0.62-0.96)
(n=592)
RAS WT* I I I | 0.697
(n = 400)° 33.1 24.5-39.4 25.0 23.0-28.1 (0.54-0.90) 0.0059
Other RAS MT 1.20
(n = 65)13 16.4 15.9-27.6 20.6 17.0-28.4 (0.64-2.28) 0.57
All RAS MT? 1.05
(n = 188)2" 20.2 16.4-23.4 20.6 17.1-26.3 (0.77-1.44) 0.75

*KRAS/NRAS exon 2, 3, and 4 WT.
**All RAS MT population consists of non-ITT KRAS exon 2 MT and ITT other RAS MT. Heinemann, 2014
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CALGB/SWOG 80405 Design

Bevacizumab +
FOLFOX/FOLFIRI*

Previously untreated
KRAS WT
(codons 12,13) mCRC

Cetuximab +
FOLFOX/FOLFIRI*
>12 months since adjuvant -

(n=1,137)

therapy

Cetuximab + Bev +
FOLFOX/FOLFIRI*

¢ Primary endpoint: OS (in KRAS WT [exon 2])
¢ Secondary endpoints: ORR, PFS, TTF, DOR, safety, and QOL

*Use of FOLFOX or FOLFIRI was at the physician’s discretion
TTF, treatment to failure; DOR, duration of response.
Venook. 2014.

CALGB/SWOG 80405 Design

Bevacizumab +
FOLFOX/FOLFIRI*

Previously untreated

KRAS WT s
(codons 12,13) mCRC Cetuximab +
(n=1,137) FOLFOX/FOLFIRI*
>12 months since adjuvant -

therapy

Dual biologic arm
eliminated after PACCE,
CAIRO2 data

¢ Primary endpoint: OS (in KRAS WT [exon 2])
e Secondary endpoints: ORR, PFS, TTF, DOR, safety, and QOL

*Use of FOLFOX or FOLFIRI was at the physician’s discretion
TTF, treatment to failure; DOR, duration of response.
Venook. 2014.
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CALGB 80405: overall survival by arm
(All RAS wild type patients)

RAS WT
HR
100 N Median"
Arm (95% CI)
(Events) (95% CI)
prvalue
256 31.2
i Chemo + bevacizumab 0.9
(178) (26.9-34.3)
(0.7-1.1)
] 270 32.0
9 Chemo + cetuximab p=0.40
g 0 e (177) (27.6:385) .
=
5}
3
= 0
= 4
20
0
0 12 24 36 48 60 72 84 96
No. at risk Months From Study Entry
256 199 147 77 35 16 5 2
270 205 164 88 41 24 7 1 1

*These findings may not apply to KRAS mutation codons 12 and 13

"Median, months
FIRE-3 v CALGB/SWOG 80405
RAS status / FOLFIRI comparison
FIRE 3 CALGB/SWOG
FOLFIRI backbone 80405
BEV v CETUX BEV v CETUX
RAS status
KRAS WT codons 12,13 |
PFS 10.3 v 10.0 mos 11.6 v 10.3 mos
(O] 25.0 v 28.7 mos 33.4 v 28.9 mos
HR: 0.77 (p=0.017) HR: 0.92 (p=0.34)
| ALL RAS WT |
PES 10.2 v 10.4 mos 11.9 v 12.7 mos
oS 25.0 v 33.1 mos 35.2 v 32.0 mos
No difference in RO resection rate / long term NED

Copyright 2016©, National Comprehensive Cancer Network®. All rights reserved. No part of this publication may be reproduced or
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CALGB 80405: DSQL During First 3 Months

EORTC Global QOL DSAQL Skin Satisfaction

100 — Cetuximab +CT
—— Bevacizumab + CT

= K=

40

represent better QOL)
D
D

20

Score (0-100 scale, higher scores

p=0.0546 p<0.0001

0
Baseline  Week Month | Month Month Baseline ~ Week Month | Month Month
6 3 6 9 6 3 6 9

82% of the patients completed the 3-month assessment

DSQL - dermatology-specific quality of life
‘enook. 2014.

How to Improve Survival in CRC:
1990

MORE EFFECTIVE TREATMENT

* Get beyond 5FU / Develop new therapies

+ Ablative / surgical techniques

« Multidisciplinary care / Lifestyle adjustments

IMPROVE STAGING
= Find metastatic disease and treat earlier
* Incorporate tumor biology

CURE MORE PATIENTS
* |[dentify and cure “curable” patients
* Move new treatments into earlier setting

Copyright 2016©, National Comprehensive Cancer Network®. All rights reserved. No part of this publication may be reproduced or
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Treatment of mCRC: Proposed algorithm

Clinical condition of the patient

| A
Fit Unfit (but may be suitable) Unfit
FP +/- bevacizumab
Reduced-dose doublet BSC
Anti-EGFR
v | 1
Cl:re Cytoreduction (Shrinkage) Disease control (control progression)
| | LA
v v v ¥ w v
RAS WT 1 RAS MT — BRAFMT RAS WT = RAS MT - BRAF MT

v v v v v +
Surgery alone Doublet + Combination + Triplet + CT + biologic CT+ Unusual;
Surgery with anti-EGFR b i i | agent i see icati
perioperative/ | | | | | ]
postoperative ¥ v

FTT ion/. of r every 2-3 months
I I l
. ] . 5
Cytoreduction i o Continue; maintenance, Progressive
(shrinkage) Disease control Progressive disease or pause disease
. Contmu:; 'r:;aulzgenance, 2 o

BSC, best supportive care; CT, chemotherapy; EGFR, epidermal growth factor receptor; FP, fluoropyrimidine; MT, mutant; WT, wild-type 2L, second-line 41
van Cutsem E, Arnold D, Cervantes A. WCGC 2015. Session XIX: Metastatic Colorectal Cancer.;

Copyright 2016©, National Comprehensive Cancer Network®

Continuum of Care in metastatic CRC:
Decisions, Decisions, Decisions

Importance of initial treatment

* Goals of therapy + Usually longest duration of therapy
* Chemo intensity
* Biologic — « Major toxicity / complication could
¢ yes/no impact subsequent options
*  Which
+ Number of cycles + Cannot miss window of opportunity

« Treat to achieve extreme outcomes

. All rights reserved. No part of this publication may be reproduced or
transmitted in any other form or by any means, electronic or mechanical, without first obtaining written permission from NCCN®.



Metastectomy:
survival at 5 years in metastatic CRC

100 e—Solitary

=== Multiple

80—

Resected

40—

Years

Adson, World J Surg 1987, 11, 511-520

’f&-\_- 4 UNRESECTABLE
' METASTATIC
DISEASE
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5-YR Survival post-liver metastectomy ‘
V OPERATIVE MORTALITY
A 5-YEAR SURVIVAL
Authors Year Patients Op. Mort. 5yr Survival
Foster 1981 259 % 22%
Iwatsuki 1986 60 0% 35%
Nordlinger 1987 80 5% 25%
Adson 1987 141 3% 25%
Hughes 1988 859 - 33%
Scheele 1991 219 5% 39%
Rosen 1992 280 4% 25%
Nordlinger - Jaeck | 1992 1818 2% 26%
Gayowski 1994 204 0% 32%
Fong 1999 1001 2.8% 37%
Minigawa 2000 235 0% 38%
Ercolani 2002 257 0.8% 34%
Choti 2002 133 - 58%
Adam 2003 615 1% 41%
Abdalla 2004 190 - 58%

Copyright 2016©, National Comprehensive Cancer Network®. All rights reserved. No part of this publication may be reproduced or
transmitted in any other form or by any means, electronic or mechanical, without first obtaining written permission from NCCN®.



TRIBE Study Design

L) G.O.N.O
Vb Gruppo Oncologico del Nord Ovest

mCRC FOLFIRI+bev ‘ 5-FU/LV ‘
(up to 12 cycles) +Bev

1st line
Unresectable

Stratified:
center
PS 0/1-2

adjuvant CT FOLFOXIRI+bev ‘ 5-FU/LV
(up to 12 cycles) +Bev ‘

MAINTENANCE

Loupakis et al, N Engl J Med 2014; 371: 1609-1618

104 ———— FOLFIRI +BEVA
FOLFOXIRI +BEVA
09 -
Median follow up: 32.3 mos
0.8 FOLFIRI + bev: N = 256 / Died = 155
FOLFOXIRI + bev: N = 252 / Died = 131
2 07 :
= FOLFIRI + bev, median OS : 25.8 mos
= FOLFOXIRI + bev, median OS : 31.0 mos
< 06
=
£ o5
£
a
= 04
" UPDATE 2015: OS
S 0.3 -
FOLFIRI + BV = 25.8 mo
02 FOLFOXIRI + BV =29.8 mo
01+ NO DIFFERENCE IN RO RESECTIONS —
00— T T T T T T T T T
0 3 12 18 24 30 36 42 48 54
Follow-up time (months)
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Secondary endpoint: Response rate (updated) - ITT population

NO DIFFERENCE IN RO LIVER RESECTIONS !!

FOLFIRI + bev FOLFOXIRI + bev
N =256 N = 252 :

Best Response, %
Complete Response 3% 5%
Partial Response 50% 60%
Response Rate 53% 65% 0.006
Stable Disease 32% 25%
Progressive Disease 1% 6%
Not Assessed 4% 4%

Loupakis et al, N Engl J Med 2014; 371: 1609-1618

New EPOC (E Peri-Operative Chemotherapy)

Arm A (control)
CT 12 weeks
Liver resection

CT 12 weeks

« Operable (including (n=128)f

borderline operable)

CRC liver

metastases

Arm B (experimental)
« WT KRAS 2
exon CT + cetuximab 12 weeks

Liver resection
CT + cetuximab 12 weeks
(n =129)t

* Primary endpoint: PFS

Primrose J, et al. Lancet Oncol 2014;15:601-11.
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New EPOC: PFS and OS

RR favors Chemo + CETUXIMAB

A Progression-free survival
100 -

HR L-48, 95% Cl 1-04-2 12,
Ploos
75‘N PFS: 20.5 mos v. 14.1 mos
o] N

.
= L|_|_‘_\__\__‘
hemother alone
25 - ‘—‘—L‘_11 Chemotherapy

Chemotherapy plus cetuximab

Fogesson-feesurvial (%)

18 24 20 EL a2 a8 54 60
38 23 1z & 2 1 2 o
2a 15 = = 2 1 o o

HR 1-49. 95% Cl 0-86-2-60.

5 CHEMOTHERAPY
] —Hﬁ“nk_ﬁ-__.;‘_H_L‘ ALONE
BE:

Chemotherapy alone

. Chemotherapy plus o
OS:NRv 39.1 Py
25
o ' - - - i y ; T v
& 12 1= 2a o 26 a2 % EA 6o
Time since randomisation (months)

Number at risk

Chemotherapy 127 113 g0 51 a0 29 13 a - 1 o
Chemotherapy 127 EE) B2 ss 38 22 B = Py o o
Pplus cetuximab

KRAS exon 2 wild-type patients only

Primrose, et al, Lancet Oncol, 2014.

OS Improving, PFS stays the same

35

30 ‘h"‘l'wn.—

Months
B

It *

ara——

-
——

»

10 A ——
2004 2014
[

iiz8

1. Hurwitz. 2004; 2. Saltz. 2008; 3. Bokemeyer. 2011; 4. Van Cutsem. 2011;
5. Douillard. 2011; 6. Heinemann. 2013; 7. Falcone. 2013. 8. Venook, 2014.

Copyright 2016©, National Comprehensive Cancer Network®. All rights reserved. No part of this publication may be reproduced or
transmitted in any other form or by any means, electronic or mechanical, without first obtaining written permission from NCCN®.



NSABP C-08

I
Strat: # Pos. N

MmFFG6
+

Bev

LN, lymph nodes; mFF6, mFOLFOX6. Allegra. J Clin Oncol 2011

NSABP C-08

DFS

%

Events 3yDFS
mFF6+B 291 77.4
312 75.5

Yrs
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AVANT BO17920

I
Strat: # Pos. N

FF4 CapeOx
I

W+
W

de Gramont, Lancet Oncology, 2012

Stage 111 Colon Cancer: N0147

mFOLFOX6 X 12

R|

" mFOLFOX6 X 12 +

D cetuximab X 24w

0]

M CLOSED TO ACCRUAL: 2009
Wi ;
KRAS | x

A

|

o

[N

Alberts. JAMA 2012.
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@ The JAMA Network

From: Effect of Oxaliplatin, Fluorouracil, and Leucovorin With or Without Cetuximab on
Survival Among Patients With Resected Stage lll Colon Cancer: A Randomized Trial

JAMA. 2012;307(13):1383-1393.

Mutates MrLaL

T —
& -
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= I M - catoamal T
& o
&
2 snq
VIR 12 12 S50 G, 080 1 45 o 00 Log-mnk £—, 10 A 1IN, 1,125 95 G 000~ 1,40 ©— Mk Locwrank £— .02
o T ES By 2 o ' = = a
Yot it
P piuhy
od P we o) a1 5 an aTa ] s e =
e FOLFOMS + oty 954 o7 417 154 e 242 = 104 &7 E
W=ty AT = Age-T0 ¥ Mistmtmel ATIAT + Age 70 ¥
2
o
&
=
o ES + 4
s
ol prh
a7 =em a8 13 an azo ani 18 Ta =
= = Pt P 153 o 25
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Continuum of Care in metastatic CRC:
Decisions, Decisions, Decisions

>
- Is this more important than 1st line?
1stLine
A + Potential for )
resection of mets? Maintenance

*  What chemo

intensity?
+ What biologic +  Maintenance? 2" |ine

(RAS status, BRAF « De-escalation?

status)? «  OPTIMOX?
. ? .

How many cycles? + What chemo 3rd Line

(impact of prior

exposure)? + Whatis the

. What_b|olog|c therapeutic
now, if any? goal?

* Quality versus + How can we
quantity of life? ———

declining PS?
* Role of
Resection, Ablation, Radiosurgery, retreatment?

Radioembolization
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Selective Internal Radiation Therapy (SIRT)

* SIRT employs Yttrium-90 (Y-90) labelled resin
microspheres as a liver-directed therapy ()

— Hepatic artery injection

— Delivers a single large radiation dose to liver tumors
— Radiation deposited over 3 weeks

— FDA approved in 2002 for unresectable CRCLMs @

e Combining SIRT with first-line chemotherapy may \\
improve control of CRC liver metastases and thereby il 8
improve overall survival ¢.4) 7|

v

1. Kennedy A et al. Int J Radiat Oncol, Biol Phys 2007;68:13-23. 3. Van Hazel et al. J Surg Oncol 2004,88:78-85.

2. Colorectal cancer liver metastases. 4. Sharma et al. J Clin Oncol 2007;25:1099-106.

Gibbs P et al. Presented at 2015 ASCO Annual Meeting; J Clin Oncol 2015; 33 (Suppl): Abs 3502.

Progression-Free Survival in the Liver
0.7 |
§ 0.6
3
17
o
5 05l f
6.9 : n Median
Q 04 . | = FOLFOX (+ bev) 263 12.6 months
‘g : —— FOLFOX (+ bev) + SIRT 267 20.5 months
Q 1 i
E 03 4 : : HR: 0.69 (95% CI: 0.55-0.90), p=0.002
o I H
z E E
= 02 | ! !
e ! 1 7.9 month improvement in median PFS in the liver
[ i i
o ] 1 i\ 31% reduction in risk of disease progression in the liver
0.0 | E E
T T T T T T T 1
0 12 24 36 48 60
Time from Randomization (months)
Number at risk
FOLFOX 263 96 29 9 5 2
FOLFOX + SIRT 267 106 33 1 5 2
Gibbs P et al. Presented at 2015 ASCO Annual Meeting; J Clin Oncol 2015; 33 (Suppl): Abs 3502.
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Colorectal Cancer: 20 Years Later

Survival Overall

CALGB/SWOG
80405

= — T T T - —
L L] 1 1% 4 ! & af
Number of pariears a1 rish
s ay 153 130 6l 12 6 H -FU
m 1] i1 e 157 o4 18 il ] SFU + LV
i,&,:._ .; Fig2. Overall survival. J Clin Oncol, 1992
Fir et

Colorectal Cancer
Lessons Learned: 1980-2015

« Studies may (often) have conflicting results
— FIRE-3 v. CALGB/SWOG 80405
— New EPOC

 Conventional paradigms may be wrong

— Activity in advanced disease may not translate into efficacy in the
adjuvant setting

» Enrichment of patient populations may:
— Improve survival in a subset of patients
— But decrease survival (relatively) in the rest
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How to Improve Survival in CRC:
1990

MORE EFFECTIVE TREATMENT

* Get beyond 5FU / Develop new therapies
 Ablative / surgical techniques

« Multidisciplinary care / Lifestyle adjustments

IMPROVE STAGING
= Find metastatic disease and treat earlier
* Incorporate tumor biology

CURE MORE PATIENTS
+ |dentify and cure “curable” patients
* Move new treatments into earlier setting

Lifestyle questions: FINDINGS

DECREASES risk of recurrence

* EXERCISE

* Aspirin

* NON-Western diet

DECREASES RISK OF DEATH

* Aspirin

INCREASES RISK OF RECURRENCE
* SWEETENED BEVERAGES

Copyright 2016©, National Comprehensive Cancer Network®. All rights reserved. No part of this publication may be reproduced or
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CALGB 80405 and Vitamin D

Randomized
(n=2,334)

Bevacizumab Cetuximab Both
(n=899) (n=902) (n=533)
RAS WT RAS mutant Unknown RASWT  RAS mutant Unknown RAS WT RAS mutant Unknown
(n=256) (n=167) (n=476) (n=270) (n=180) (n=452) (n=0) (n=124) (n=409)

n=172 n=126 n=123 n=173 n=121 n=124 n=0 n=62 n=142

Ng, ASCO, 2105

Multivariate Analysis

 Final model adjusted for:

~Age — RAS mutation status
— Sex

— Season of blood draw
— Race : :

— Geographic region of
— ECOG performance status residence
— Chemotherapy backbone — Body-mass index
— Previous adjuvant therapy — Physical activity

— Assigned biologic

Ng, ASCO, 2105
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Multivariate Hazard Ratios: Overall Survival
1 0
0.9 1.0\
o
0.8 —_—
0.83 0.81
£ 07 0.66 - 1.03 . 0.79
3 [066-1.03] 05— 1.02] . o
2 06 [0.63 - 1.00]
S 0.65
L a5
T [05T=0.83]
14
T 04 Patients with the highest
§ levels of vitamin D have
T 03 a 35% improvement
in overall survival
0.2
P trend = 0.001
0.1
0
22-10.8 10.9-154 155-19.2 19.3-24.0 > 241
Plasma 25(OH)D (ng/mL)
Ng,ASCO, 2105

Intratumor Heterogeneity Revealed by Multiregion Sequencing
= _..__Erlinqer etal, N Engl J Med, 2012

A Biopsy Sites
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/ Q Lung &
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Ry — = I Mzb metastasis
R6 (G1) Primary
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10em metastasis
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B Regional Distribution of Mutations
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Key Signalling Pathways in CRC Decisions

EGF Anti-EGFR
; TGF-o Cetuximab Anti-VEGF
Anti—c-MET under HB-EGF Panitumumab VEGF Bevacizumab
development Epiregulin N Ziv-Aflibercept
r Y. .PI.GF VEGFB
NUGE
Anti-VEGFR
Ramucirumab
c-MET EGFR VEGFR Regorafenib
N
------------ f

/ \ Downstream

Normoxia \
——P PIP2 > PIP3 inhibitors of PI3K

1 Downstream pathway under
Ay inhibitors of development
\\ MAPK/ERK pathway
\ under development

\ Akt ¢—— E(e]
Rictor
. N,
Hypoxia N
N l mTOR
AN Raptor
Proliferation AN i

Survival
Transformation /wmi— p70s6k
Transcription of growth [
""""" » factor genes

Currently actionable targets ]

HB-EGF, heparin-binding epidermal growth factor; HIF, hypoxia-inducible factor; MAPK, mitogen-activated protein kinase; mTOR, mammalian target of rapamycin; PI3K,
phosphatidylinositol 3-kinase; PIGF, gly is class F protein; PTEN, phosphatase and tensin homolog; pVHL, Von Hippel-Lindau tumour suppressor;
TGF, transforming growth factor; VEGF, vascular endothelial growth factor.

Adapted from Siena, 2009

BRAF mutated Colorectal Cancer
(BRAFm CRC): Distinct Biology

] BRAFwt

* Origin: serrated adenoma in o~y BRAFmM e
proximal colon g i pepgn R
 Microsatellite unstable g © 200% -
. _ 5=
Hyper-methylated 22 150% | e
« RAS wild-type 2z
. . m
« Patients: female, peritoneal, g o 100% -
, @ =
LN & brain metastases % 5% -
L a
£
g 0% -
\§ \>> (\00 \\/ Q\{b
'{\\o \’00
Q@ 0\9

Tran et al, Cancer 2011
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BRAFmM CRC: Poor Survival

TRIBE

=== RAS & BRAF wt mOS 37.1 mos
== RAS mut mOS 25.6 mos
BRAF mut mOS 13.4 mos

D & 12 18 24 30 36 42 43 34 €0 S8 T2 N
Fellow-up Tirea (Mentha)

Cremolini, Lancet Oncology, 2015

Combined BRAF and MEK inhibition with Dabrafenib and
Trametinib in BRAF V600-mutant colorectal cancer

»

(A) Waterfall plot of
maximum percent
reduction in target lesion
size by RECIST. Horizontal
lines at + 20% and - 30%
denote boundaries of

stable disease. B

Maxirram % Change From Baseline

: » " EE] = o

Duration of Traatmant (montha)

Ryan B. Corcoran et al. JCO doi:10.1200/JC0.2015.63.2471

©2015 by American Society of Clinical Oncology
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S1406: Cetuximab + Irinotecan * Vemurafenib

Ellgibility: Arm A
1) BRAFVG00

mutation Cetuximab +
2) Prior treatment for

: "y Irin n+
metastatic disease Irinotecan > otecan
3) No more than 2 Vemurafenib
prior progressicn
on chemotherapy ArmB -
4) No prior cetuximab Vemurafenib +
i +
Stratified: CEFUXI mab
1) Prior treatment Irinotecan
with irinotecan 4

Cetuximab +

Primary endpoint: Progression free survival PFS

Targeted enrollment: 78 patients SWOG PI: Scott Kopetz
Alliance PI: Chloe Atreya
ECOG PI: Luis Diaz
NSABP PI: Carmen Allegra

ACCRUAL AMENDED TO >100

Therapies that might affect the cancer-immunity cycle
circa 1990

Priming and activation
@ @ Trafficking of T cells

to tumours
I L 2 ¥
cal S

Infiltration of T cells into

@ Cancer antigen presentation f x LAK
Passive Lymph node i @ Recognition of cancer
ifi - slls by T cells
specific r“} p ¥ ce
immunity SO< .
s : 4 Y
\ - Tumour &
@ Release of cancer cell antigens . * Jil-J
Chemotherapy . i [ @ Killing of cancer cells
Radiation therapy £y . ~ T T
Targeted therapy ‘e .' v r v

Chen & Mellman. Immunity 2013
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Therapies that might affect the cancer-immunity cycle

@ Priming and activation

Anti-PD1 @ Trafficking of T cells
Anti-PDL1 to tumours
Anti-CTLA-4 £

Anti-CD137 (agonist)
Anti-OX40 (agonist)

Anti-CD27 (agonist)
IL-2 /.

@ Infiltration of T cells into

Qo i = . tumours
-5 3 - Anti-VEGF
i y
é Cancer antigen presentation
Vaccines f
IFN-a Lymph node s A @ Recognition of cancer
GM-CSF o cells bv T cells
Anti-CD40 (agonist)
TLR agonist !_‘

@ Release of cancer cell antigens Lo ® = I-I-il
.
N

Chemotherapy .
.

. i
Radiation therapy - @ ¢'. b/ ~
H
[

Targeted therapy ‘e

@ Killing of cancer cells

Chen & Mellman. Immunity 2013

RESEARCH | REPORTS

CANCER IMMUNOLOGY

Mutational landscape determines
sensitivity to PD-1 blockade in
non-small cell lung cancer
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Jedd D. Wolchok," " Ton N. Schumacher,* Timothy A. Chan®**f
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-

Anti-PD1 (Pembrolizumab)

B Radiographic Response
100

M Mismatch repair—proficient colorectal cancer
M Mismatch repair—deficient colorectal cancer

W Mismatch repair—deficient noncolorectal cancer

w1
o

20% increase (progressive disease)

30% decrease (partial response)

of Longest Diameters (%)
o

-50

Change from Baseline in the Sum

-100-
Objective Response Rate Le etal, NEJM 372,26, 2015
62% MMR-deficient CRC
0% MMR-proficient CRC

CRC Pathophysiology

Blood vessel..

Lymph node

Spread fo
other organs

ACS. Colon Cancer Facts & Figures website. 2011-2013. Accessed June 12, 2012
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CRC Screening Barriers and
Strategies to Improve Screening Rates

Barriers Potential Improvement Strategies
Lack of access to health care Home use FOBT cards and instructions
Lack of a healthcare practitioner’ s One-on-one discussions with a HCP
recommendation for screening regarding the importance of screening
for CRC
— Differences in physician (colonoscopy) Mailed appointment reminders to ml
and patient (FOBT) screening patients who are due for screening

preferences

Demographics: low levels of educational | Involvement of patient navigators to
achievement and income assist patients in managing referrals,
navigating the health care system, and
facilitating follow-up

Personal barriers: fear and
embarrassment

FOBT, fecal occult blood test ACS. Colon Cancer Facts & Figures website. 2011-2013. Accessed June 12, 2012.

CRC Screening Prevalence

Colorectal Cancer Screening Prevalence (%) among Adults 50 Years and Older by State, 2006-2008

Fecal occult blood test within the past year or sigmoidoscopy or colonoscopy
within the past 10 years. Screening and diagnosis exams combined.

ACS. Colon Cancer Facts & Figures website. 2011-2013. Accessed June 12, 2012.
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Colorectal cancer: Looking ahead
DELAWARE EXPERIENCE

* STATE / INSURERS / PHYSICIANS
» Guarantee colonoscopy / care regardless of insurance status
* Nurse navigators

« Community outreach

Grubbs, JCO, 2013
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Colorectal cancer: Looking ahead
DELAWARE EXPERIENCE

Screening  (population, >50): 57% to 74%
(African American, > 50) 48%  74%

Colon cancers stage at diagnosis:
Advanced 79% to 40%; local 16% to 50%

Incidence (per 100000): all, 58 to 45
AA, 67 to 45

Mortality: decrease 41%

Grubbs, JCO, 2013

Staging of Colorectal Cancer

Stage A B, B, c, C, D
Extent of tumor No deeper  Not through Through Not through Through Distant
than bowelwall  bowelwall bowelwall: ~bowelwall: o Zir
submucosa lymph node  lymph node
metastases Metastases <5%
5-year survival >90% 80-85% 70-75% 5 25-45%

Mucosa
Muscularis mucosa

Submucosa

Muscularis propria

Serosa
Fat
Lymph nodes

Adapted from Skarin. Slide Atlas of Diagnostic Oncology. Gower Medical Publishing; 1997:Fig 5.98.
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Consensus Molecular Subtypes of Colorectal Cance

b= 100 d, I
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Figure 4: Clinicopathological and prognostic associations of consensus molecular subtype groups.

(a—d) Distribution of gender (n = 2,844) (a), tumor site location (n = 2,641) (b), stage at diagnosis (n = 2,952) (c)
and histopathological grade (n = 747) (d) across consensus subtype samples, represented by the colored bars
CMS1, yellow; CMS2, blue; CMS3, pink; CM54, green. (e—g) Prognostic value of CMS1 (yellow), CMS2 (blue),
CMS3 (pink) and CMS4 (green) with Kaplan-Meier survival analysis in the aggregated cohort for overall survival
(n=2,129) (e), relapse-free survival (n = 1,785) (f) and survival after relapse (n = 405) (g). The hazard ratios
(HR) and 95% confidence intervals (Cl) for significant pairwise comparisons in univariate analyses (log-rank
test) are displayed in each Kaplan-Meier plot. Numbers below the x axes represent the number of patients at
risk at the selected time points. Detailed statistics are in Supplementary Tables 5 and 13.

F
Consensus Molecular Subtypes of Colorectal Cancer

Figure 5: Proposed taxonomy of colorectal cancer, reflecting significant biological differences in
the gene expression-based molecular subtypes.

CMS1 CMS2 CMS3 CMS4
MSI immune Canonical Metabolic Mesenchymal

14% 37% 13% 23%
MSI, CIMP high, ; Mixed MSI status, -
hypermutation SCHA-high SCNA Iow CIMP Iow SCHA hign
BRAF mutations KRAS mutatlons
Immune infiltration WNT and Metabolic S’Ttg’;:"_'g'a“;:':;itg"'
and activation MYC activation deregulation : f=i
angiogenesis

Worse survival

Worse relapse-free
after relapse

and overall survival

CIMP, CpG island methylator phenotype; MSI, microsatellite instability; SCNA, somatic copy number alterations.

Guinney, et al. Nature Med, 2015
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Finding Actionable Targets

Current Upcoming Next generation
standard of care standard of care molecular markers
[ s | E3 KB ) 2D

PTEN EREG AREG

Therapy tailored according to molecular status

Caiazza, et al. Biomark Med 2015

Patient-derived Xenografts

G i patient

with eancer ‘tumour (Fy)

Days Post Rumor

Adapted from: Tentler, et al. (2012) Nat. Rev. Clin. Oncol
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Using PDX Models to Guide Treatment

MC1463- Avatar Trial

-each patient’s Avatar directs her own therapy
Direct "Best” Drug To Each

Novel Rx?

€ [ Patient at Time of Recurrence
d E | e, /A Topo
() 7 L
< Q) Engraft <—— Doxorubicin e i

- a0, & ? L. _

g % ) -;E:C"{ - .l'ﬂ;}_i}‘i Gem "

% | ot % Paclitaxel [ o 2 |

at L i

'-Surgery l w \ | Platinuimn-sansitive pationts “-=r-'?
4 FRafx platinum first
Qe . Recurrence Distribution
e % Remission (approx)
L I
O < xR Y K X x
S5 [ L4 | P A T
3=z 0 6 12 15 18 1 24 30
RO1 CA184502 Time Line (Months)

Haluska et al, ASCO 2014

Colorectal Cancer
Lessons Learned: 1980-2015

« Studies may (often) have conflicting results
— FIRE-3 v. CALGB/SWOG 80405
— New EPOC

 Conventional paradigms may be wrong

— Activity in advanced disease may not translate into efficacy in the
adjuvant setting

» Enrichment of patient populations may:
— Improve survival in a subset of patients
— But decrease survival (relatively) in the rest

* We do not know as much as we thought we knew
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ECOG 2290 / CALGB 9092

"
094 Log Rank Test p=0.20

£ : OS range: 12.9 — 15.2 months

E 09‘!

i '5' Determinants of survival:

; ' Side of primary:

g LvR: 15.8Vv.T0.9 p<.00I
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Peter J. O’'Dwyer et al. JCO 2001;19:2413-2421

©2001 by American Society of Clinical Oncology
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Bettington, et al. Histopathology. 2013.
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Molecular Pathways to Colorectal Cancer
Serrated pathways Familial pathways Conventional pathways
Normal mucosa Lynch FAP Normal mucosa
(germline mutation {(germline mutation
/ \ of a MMR gene) of APC gene) / \
¥ f
BRAF CIMP-H KRAS APC Lass of remaining APC APC
APC allele ’} +
1 t 1 ¥
/ SSA \ TSA + /- sTVA TA Hundrids of TAs T TVA
MLH1 loss p16 loss Wt Loss of g MMR b hylation I hilats KRAS
% MGMT loss allele, p53 * ‘
SSAD SSAD TSA +HGD TAHGD TAHGD TA HGD TVAHGD
Msi Msl SMAD4, p53 SMADA4, p53 p53
(frameshift {frameshift
mutations e.g. mutations e.g.
TGFRAN TGFRpI
IGFIIR) IGFIIR)
BRAFCIMP-H  BRAF CIMP-H  KRAS CIMP-L CIMP- Clnk- cIMP- KRAS, CIMP-L
MSI CRC MSS CRC MSS CRC Msi CRC MSTRC MSS CRC MSS CRC
[Good prag Poor pr Is Poor prog i Good prognosis Standard p P i P
ta5FU S to SFU to SF Resistant to 5FU Sensitive to 5FU Sensitive to SFU Sensitive to 5FU
t to to to Sensitive to Sensitive to to to
anti-EGFR anti-EGFR anti-EGFR anti-EGFR anti-EGFR anti-EGFR anti-EGFR
therapy therapy therapy therapy therapy therapy therapy
Bettington, et al Histopathology, 2013

Taking Sides: Metastatic Colorectal Cancer

PUBLICATION Molecular Treatment OS: RIGHT v.
Selection LEFT
(Months)
O’Dwyer JCO, N =1120 NONE 5FU
2001 (E2290) VARIATIONS 10.9v 15.8
Heinemann, N =333 ALL RAS wt FOLFIRI/ BEV 22.7v.28.0
ASCO, 2014 (FIRE-3) BRAF /| CET 16.1v. 38.7
(ABS)
Brule, JAMA, N = KRAS wt BSC v. BSC + R:
2014 (CO.17) CET L:
Von Einem, J N =146 KRAS wt CAPIRI/CAPOX/ Wt: 13.0v.29.0
Res Clin Oncol, (AIO) (95) CET Mut: 18.9v. 19.7
2014 KRAS mut
(81)
Loupakis, FOLFIRI/BEV 24.8v 42.0
JNCI, 2015 N = 2053 NONE (200) 18.0 v. 23.0
FuOX/BEV (1268) 14.6 v. 24.0
IFL/BEV (559)
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FIRE-3: Impact of Sidedness

Heinemann, et al, ASCO, 2014

Distribution of

Definition of primary tumor location ) > - .
right- and left-sided primaries in FIRE-3

+ Right sided CRC ("midgut”): coecum to
hepatic flexure

» Left sided CRC (“hindgut”): splenic flexure to
rectum

+ Colon transversum tumors (n=9) were
excluded

Statistics

« Differences in response (ORR) and survival
(PFS/OS) within both treatment arms were
calculated using two-sided Fisher ‘s exact
and log-rank test, respectively.

— 77%

Using a backward elimination design,

COX regression analysis was performed
taking baseline characteristics plus BRAF and
PIK3CA mutations into account.

*tumors of the transversum were excluded from further analysis

FIRE-3: of

Effect of Tumor localization on PFS and OS

e AIO
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1.00 1.00
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Normal mucosa Lynch FAP Normal mucosa
(germline mutation {(germline mutation
/ \ of a MMR gene) of APC gene) / \
¥
BRAF CIMP-H KRAS APC Loss of remaining APC APC
APC allele
P ; iy }
ssA TOATY sl TA Hundreds of TAgme ™ TA
MLH1 loss p16 loss Wi Loss of remaini hylation hylati KRAS
‘ MGMT loss r allele, ps 5% * ‘ *
SSAD TSA +HGD TAHGD A HGD TA HGD TVAHGD
Msi 25% MsI SMAD4, p53 SMADA4, p53 p53
(frameshift {frameshift
mutations e.g) mutations e.g.
TGFRAI TGFREN
IGFIIR) IGFIIR) 61%
BRAFCIMP-H  BRAF CIMP-H  KRAS CIMP-L CIMP- Clnk- cIMP- KRAS, CIMP-L
MSI CRC MSS CRC MSS CRC Msi CRC Ms TRC MSS CRC MSS CRC
Good prag Poor pr Is Poor prog i Good prognosis Standard p P i nosiy
to5FU S to SFU to 5F Resistant to SFU Sensitive to SFU Sensitive to 5FU Sensitive to 5FU
t to to to Sensitive to Sensitive to to to

anti-EGFR anti-EGFR anti-EGFR anti-EGFR anti-EGFR anti-EGFR anti-EGFR

therapy therapy therapy therapy therapy therapy therapy

Bettington, et al Histopathology, 2013

C80405: Overall Survival by Sidedness

Sunday June 5t ASCO, Chicago
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Colorectal Cancer: 2015 - 2025 '

» Screening

» Optimize inhibition of “actionable” targets
* Harness the immune system

* Make “non-actionable” targets actionable

* Find new targets that are actionable
» Refine staging / clinical correlations
* Maximize standard treatments

* Understand biology

NCCN ANNUAL CONFERENCE
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