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Kolon Kanseri Insidans ve Mortalite

Percent of Cases & 5-Year Relative Survival by Stage at Diagnosis: Colon and Rectum Cancer
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Metastatik Kolon Kanseri

] Kolon kanseri tanisi alan hastalarin %50-60 oraninda metastaz
gelisir

J Metastazin %80-90 unrezektable karaciger metastazi seklinde
olur

 Siklikla metakron metastaz seklinde, senkron metastaz %20-34
olusturur, daha kotu prognoza sahip
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— ,
Management of mCRC: Goal of Therapy ‘

Cure or Palliation

* Extent of disease

* Distribution of disease

« Symptoms related to mCRC
» Co-morbidities

» Patient preference
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Klinik Markirlar Molekiiler Markirlar

Yas Histolojik

PS derece (grad)

Komorbiditeler * CEA

Tuméor yuki * KRAS

— lyilesme * NRAS
potansiyeli? * BRAF

— Semptomlar? * MSI/MMR

Tumoriun * PTEN

HER2

. lokalizasyonu .

Hastanin ozellikleri + Tumorun ozellikleri

Van Cutsem E veark. AnnOncol. 016 Aug ;77 (8):1386-422
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History of adjuvant therapy of colon cancer

* 5-FU/lev superior

to surgery alone

* 5-FUI/LV superior
to surgery alone

S5-FUI/LV superior to 5-
FUllev

6- and 12-month

treatmentcycles
equivalent * LVSFU2and

monthly bolus
Lev unnecessary equivalent

* High-dose and low-

dose LV equivalent

Monthly and weekly
treatmentequivalent
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11 Drugs for Colorectal Cancer *Biomarker Driven

“Cytotoxics” Mechanism

1. 5-Fluorouracil (5-FU) -> pyrimidine analog

2. Capecitabine -> oral 5-FU pro-drug

3. TAS-102 -> oral 5-FU

4. Ininotecan -> topoisomerase I inhibitor
5. Oxaliplatin > 3™ generation platinum

“Biologics/Targeted” Mechanism

1. Cetuximab -> antibody against EGFR

2. Panitumumab -> antibody against EGFR

3. Bevacizumab -> antibody against VEGF

4. Aflibercept -> dummy VEGTF receptor

5. Regorafenib -> tyrosine kinase inhibitor
6. Ramucirumab -> antibody against VEGFR2

VEGF= Vascular Endothelial Growth Factor EGFR~= Epidermal Growth Factor Receptor
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Incremental Survival Advantage in First-Line
Metastatic Colorectal Cancer

No active drug

5 FU/LV 12-14 mo

IFL ~ 15-16 mo

FOLFOX4 ~ 20 mo
IFL + bevacizumab 20.3 mo

FOLFOX or FOLFIRI 21.5mo

Cytotoxics + biologics 28 - 36
& targeted agents e

18

Median OS (mo)
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Capecitabine Irinotecan

| ””iiHUHIH Cetuximab

Oxaliplatin

Regorafenib
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How are we going to pay for this?
Chemotherapy for Colorectal Cancer (2 weeks)

5-FU (500 mg/m?) $6
Leucovorin (500 mg/m?) $85
Capecitabine (2000 mg/m?/day) $3,250
Irinotecan (180 mg/m?) / generic $2.300/ $480
Oxaliplatin (85 mg/m?) / generic $4,190 / $590
Bevacizumab (5 mg/kg) $2,560
Cetuximab (250 mg/m?) $5,120
Panitumumab (6 mg/kg) $4,360
Ziv-aflibercept (4 mg/kg) $5,380
Regorafenib (160 mg, 3/1) $5,650
Ramucirumab (6mg/kg) $7,669

1997: 6 months of 5-FU/LV costs ~$500
2013: 24 months therapy with combinations costs >$300,000
Estimates from University of Colorado School of Pharmacy
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Tournigand-Trial (N=220)

FOLFOX —> FOLFIRI FOLFIRI —> FOLFOX
(1% line 2™ line) (1%t line 2™ line)
111 69 109 81

RR 54% 4% 56% 15%

Liver

. 21% 9%
resection

PFS (mos) 8.1 [ 8.5

OS (mos) 20.6 21.5

2nd line: 2nd line:
62% 74%

Tournigand et al., JCO 2004
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Some Therapy Options for Advanced Colorectal Cancer:

Response rates and survival (targeted agents in yellow)
First Line Second Line Third Line

- FOLFOX or @ - FOLFOX or @ - Irinotecan +
- CapeOx or - Irinotecan or cetuximab (RAS)
- FOLFIRI or - FOLFIRI - cetuximab (RAS)
- FOLFOXIRI +/- bevacizumab - panitumumab (RAS)
+/- cetux/pmab (RAS) +/- aflibercept - regorafenib
+/- bevacizumab +/- ramucirnmab - TAS-102
+/- cetuximab (RAS)
+/- panitumumab (RAS)

(RAS)= KRAS and NRAS testing

Response Rates in Randomized Trials:

30-70% |:> 5-15% .::} 10-20%

Survival Benefit in Randomized Trials:

Yes l:> Yes |:> Yes
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NCCTG/Intergroup Trial N9741
Efficacy

»

IFL FOLFOX p-value

OS 15.0mo 19.5mo 0.0001
TTP 6.9 mo 8.7 mo 0.0014
RR 31% 45% 0.002

Goldberg et al, JCO 2004
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Biologic Agents in Colorectal
Cancer = Monoclonal Antibodies

F Wr/\\ A/ 4

Murine Ab Chimeric Humanized Ab Human Ab
Y : Mouse- Ab rumab numab

EGFR

(17-1A) Cetuximab Panitumumab

Bevacizumab
F
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Phase lll Trial IFL +/- Bevacizumab
in MCRC: Efficacy

IFL+ Placebo IFL+ Bevacizumab
(n=411) » (n=402) P Value

Median survival (mo) 15.6 20.3 0.00004

PFS (mo) 6.2 10.6 <0.00001

ORR (%) 35 45 0.0036
CR 2.2 3.7
PR

Duration of resp. (mo)
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Phase lll Trial of IFL +/-
Bevacizumab in MCRC: PFS

HR=0.54, P<0.00001
Median PFS: 6.2 vs 10.6 mo

Treatment Group

IFL + placebo
—— |FL + bevacizumab
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“XELOX vs FOLFOX +/- Bevacizumab
Roche NO16966 study design

Recruitment Recruitment
June 2003 - May 2004 Feb 2004 - Feb 2005

XELOX +
bevacizumab

N=R50
FOLFOX4 +

bevacizumab
N=350

XELOX XELOX + placebo
N=317 N=350

FOLFOX4 FOLFOX4 + placebo
N=317 N=351

Initial 2-arm Protocol amended to 2x2 placebo-

controled design after bevacizumab

open-label study . :
& phase lll data’' became available
(N=634) (N=1401)

'Hurwitz H, et al. Proc ASCO 2003;22 (Abstract 3646) Cassidy & Saltz, JCO 2008
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NO16966 PFS Subgroup Analyses:
On-Treatment Population

XELOX Group FOLFOX Group

E -

3
"W,

=
o
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—
=
n

300 400
Study day

Study day

HR = 0.61 [97.5% Cl 0.48-0.78] HR = 0.65 [97.5% CI 0.50-0.84]
P < .0001

P=.0002

Saltz et al., ASCO GI 200
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Fig 2. Progression-free survival (intent to treat population). XELOX, capecitabine
and oxaliplatin; FOLFOX-4, infused fluorouracil, folinic acid, and oxaliplatin; HR,
hazard ratio.

Saltz LB, et al, JCO 2008

Fig 3. Overall survival (intent to treat population). XELOX, capecitabine and oxaliplatin
FOLFOX-4, infused fluorouracil, folinic acid, and oxaliplatin; HR, hazard ratio.
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CAIRO-3
XELOX+Bev

x6 CTX-BEV
MT | EECSE——

R

PFS2 1.7 8.5
CFl

x6 ¢ t +

N=558 tPFS1 o OS 216

PFS2
TT2PD

PFS2: time from R until PD upon re-introduction of XELOX-B
TT2PD: time from R until PD upon any treatment after PFS1

Koopman, M et al. ASCO GI 2014
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Targeting VEGF

First-Line bevacizumab in mCRC, Phase III Trals

Median PFS or OS
Trial Response rate (%) (mo)

Regimen CT CT + Bev CT CT + Bev
AVF2107g 35 45 62 106
IFL (n = 411) vs IFL + bev (n = 402)

NO16966 49 47 80 94
FOLFOX/CapeOx (n=701) vs
FOLFOX/CapeOx + bev (n = 699)

BICC-C: 47 58
FOLFIRI (n = 144) vs FOLFIRI + bev (n = 57)

BICC-C 43 23
miFL (n = 141) vs miFL + bev (n = 60)

AVEX (pt = 70 years) 10 19
Bev + cape (n = 140) vs cape (n = 140)

CT, chemotherapy; OS, overall survival, Bev, bevacizumab; cape, capecitabine.

Hurwitz, et al. N Engl J Med. 2004;350:2335. Saltz, et al. J Clin Oncol. 2008;26:2013. Fuchs CS, et al. J Clin
Oncol 2008;26(4):689-90. Fuchs CS, et al. J Clin Oncol. 2007;25(30).4779-86. Cunningham D, et al. Lancet Oncol.
2013;14:1077-1085.
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Bevacisumab -Metaanaliz

Hurwitz, Tebbutt, Kabbinavar et al. 1005

Table 1. Overview of clinical trials included in the analysis

Treatment armsincluded in the current SubjectsinITT Primary
Trial [ClinicalTrials.gov identifier) Phase analysis population endpoint
First-line mCRC
AVF2107 (NCT00109070) [1] n IFL plus bevacizumab 5 mg/kg 402 0s
IFL plus placebo 411
NO16966 (NCT00069095) [4] 1 FOLFOX or XELOX plus bevacizumab 5 or 699 PFS
7.5mg/kg
FOLFOX or XELOX plus placebo 701
ARTIST (NCT00642577) [6] 1 mIFL plus bevacizumab 5 mg/kg 142 PFS, 6-month
PFSrate
mIFL 72
AVFO780[16] Il 5-FU/LV plus bevacizumab 5 mg/kg 35 TTP, confirmed
response rate
5-FU/LV plus placebo 36
AVF2192 (NCT00109226) [2] I 5-FU/LV plus bevacizumab 5 mg/kg 104 0s
5-FU/LV plus placebo 105
AGITG MAX (NCT00294359)[5] 1ll Capecitabine plus bevacizumab 7.5 mg/kg 315 PFS
with or without mitomycin
Capecitabine 156
Second-line mCRC
E3200 (NCT00025337)[3] I FOLFOX plus bevacizumab 10 mg/kg 293 0s
FOLFOX 292

Abbreviations: 5-FU/LV, 5-fluorouracil and leucovorin; FOLFOX, infusional 5-FU/LV with oxaliplatin; IFL, bolus 5-FU/LV with irinotecan; ITT, intent-
to-treat; mCRC, metastatic colorectal cancer; mIFL, modified infusional 5-FU/LV with irinotecan; OS, overall survival; PFS, progression-free survival;
TTP, time to disease progression; XELOX, capecitabine with oxaliplatin.

Hurtwitz HI, et al, Oncologist 2013
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A 10 < CT Alone
@ 0'9 I N e - BV +CT
£ 0.8 3 Median PFS
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] 5 10 15 20 25 30 35 40 45
Patients at risk Time (months)
CT Alone 1765 985 385 174 72 45 34 27 22 22
BV + CT 1987 1410 856 303 142 62 45 30 25 24
B Patients With Events
Study CT Alone BV+CT Hazard Ratio
No. % No. % and 95% CI
AVF2107 301 73.2 267 664 _|._
NOC16966 665 949 658 94.1 i ——
1
ARTIST 48 75.0 107 77.0 ——
1
AVFO780 26 72.2 22 629 ——1—
I
AVF2192 71 67.6 52 50.0 —1—
I
AGITG MAX 147 942 290 921 —to—
1
E3200 179 61.3 177 60.4 ——
i
TOTAL 1437 81.4 1573 79.2 -
Favors BV + CT Favors CT Alone

00 02 04 06 08 10 12 14 186
Hazard Ratio
Figure 2, Progression-free survival (PFS) in the overall pooled population and in individual studies (first- and second-line trials of bev-

acizumab). (A): Kaplan-Meier estimate of PFS for the pooled population. (B): Forest plot of PFS by study.
Abbreviations: BV, bevacizumab; Cl, confidence interval; CT, chemotherapy; HR, hazard ratio; PFS, progression-free survival.
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Figure 1. Overall survival (OS)in the overall pooled population and in individual studies (first- and second-line trials of bevacizumab).
(A): Kaplan-Meier estimate of OS5 for the overall pooled population. (B): Forest plot of OS by study.
Abbreviations: BV, bevacizumab; Cl, confidence interval; CT, chemotherapy; HR, hazard ratio; OS, overall survival.

Hurtwitz Hl, et al, Oncologist 2013
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1010 Bevacizumab Efficacy and Safety in mCRC: Pooled Analysis

Table 3. Subgroup analyses in the overall pooled population (first- and second-line trials of bevacizumab) and first-line pooled

population
Overall survival Progression-free survival

HR 95%:Cl pvalue HR 95% Cl pvalue
Overall pooled population (N = 3,763) 0.80 0.71-0.90 0003 0.57 0.46—0.71 <.0001
Irinotecan regimen {n = 1,027} 0.71 0.61-0.83 =2.0001 0.55 0.47-0.64 =.0001
Caliplatin regimen (n = 1,985) 0.87 0.79-0.96 0037 077 0.70-0.85 <0001
Meonotherapy (m = 751) 0.86 0.72-1.02 0773 0.56 0.48-0.67 <0001
Doublets (n = 3,012) 0.82 0.76—0.89 <0001 0.70 0.64-0.76 <0001
Patients with liver metastases only (n = 1,240) 0.84 0.74-0.55 0066 0.65 0.57-0.74 <0001
Patients with extensive disease® (n = 1,279) 0.79 0.70-0.89 0001 0.66 0.58-0.74 <0001
Aged < B5yr(n = 2,269) 0.80 0.73-0.88 =2.0001 0.68 0.62-0.75 <0001
Aged =a5yr(n = 1,492) 0.87 0.77-0.97 0156 0.66 0.55-0.75 <0001
Aged =75yr(n = 426) 0.76 0.62-0.54 0118 0.55 0.44-0.70 =.0001
ECOGPS0(n = 2,038) 0.80 0.72-0.89 <2.0001 0.67 0.61-0.74 <0001
ECOGPS=1(n=1,719) 0.85 0.77-0.94 0020 0.67 0.60-0.75 <0001
KRAS wild-type patients (n = 364) 0.70 0.54-0.591 0072 0.57 0.45-0.72 <0001
KRAS mutant patients (n = 166) 0.85 0.60-1.22 3837 0.54 0.38-0.76 0004
Overall first-ine population (1 = 3,178) 0.81 0.70-0.93 0034 0.58 0.46-0.73 <.fon1
Irinotecan regimen (n = 1,027) 0.71 0.61-0.83 =..0001 0.55 0.47-0.64 <:.Il]01
" T Ty p- o3 oy L s w2 3 025
Monotherapy (m = 751) 0.86 0.72-1.02 0773 0.56 0.48-0.67 <0001
Doublet therapy (n = 2,427) 0.84 0.77-0.92 0003 0.73 0.67-0.80 <0001
Patients with liver metastases only (n = 1,095} 0.87 0.76-1.00 0449 0.67 0.55-0.77 <0001
Patients with extensive disease® (n = 1,049) 0.79 0.69-0.50 0004 0.67 0.58-0.77 <0001
Aged <65yr(n = 1,5902) 0.82 0.74-0.91 0002 0.70 0.63-0.78 <0001
Aged =65yr(n = 1,275) 0.88 0.78-1.00 0524 0.68 0.60-0.78 <0001
Aged =T5yr(n = 357) 0.80 0.63-1.00 0533 0.57 0.45-0.74 <0001
ECOGPS0(n=1,749) 0.81 0.73-0.91 0004 0.69 0.62-0.77 <0001
ECOGP5=1(|n=1,424) 0.87 0.78—0.98 0207 0.69 0.61-0.78 <0001
KRAS wild-type patients (n = 364) 0.70 0.54-0.91 0072 0.57 0.45-0.72 <0001
KRAS mutant patients {n = 166) 0.85 0.60-1.22 3837 0.54 0.38-0.76 0004

*Patientswith metastatiy Eqﬂ [51 oFRIEHI OB TEY
Abbreviations: Cl, cﬂnﬂjence |nteru§l EcOb gt fern Ccluperagi gnc{: ogy Grnup performance status; HR, hazard ratio.
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7Y mADBS Target Tumor Cell-Bound EGFR

Extracellular

Intracellular

Cell survival
Cell Motility

Proliferation
Metastasis
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KRAS as Biomarker for Panitumumab
Response in Metastatic CRC

PFS log HR significantly different depending on K-ras status (P< .0001)

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

Patients With Wild-Type KRAS Patients With Mutant KRAS

™

With PFS

Froportion

Amado et al. JCO 2008
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NCIC CTG CO.17:
Randomized Phase lll Trial in mCRC
Cetuximab vs BSC (no cross-over)

KRAS mut KRAS wild-type All patients
BSC Cetux BSC Cetux BSC Cetux

n=83 n=81 n=113 n=117 | n=285 n=287

0% 1.2% 0% 12.8% 0% 6.6%

1.9 3.8 1.8 1.9
<0.0001 <0.0001

4.8 9‘.5
<0.0001 '

Karapetis et al. NEJM 2008
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CRYSTAL Study (1st Line)

FOLFIRI + Cetuximab N = 599

—— - S

Stratified by:
* Regions

« ECOGPS

« Primary Endpoint: PFS (independent review)
« Secondary Endpoints: RR, DCR, OS, Safety, QoL
« Sample Size: 1217 patients randomized, ITT: 1198 pts

Van Cutsem et al. NEJM 2009
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CRYSTAL CALISMASI

A Primary Analysis Population B Primary Analysis Population
1.0+ L
4 = i
g 03 T 09
g 0.8+ 2 0.3 Cetuximab plus
o 5 07 FOLFIRI
BT 05 2 o0e
=
&g 054 Cetiimab plus 6 034
@A 04 FOLFIRI T 4 T
£ z n;
= 0.3+ FOLFIRI alone = 03 FOLFIRI alone
g 0.2+ g 0.24
& 0.1 & 014
090 T T T T T T T 1 0.0- T T T T T 1
0O : 4 6 F 10 12 14 18 0 6 12 18 24 30 36
Progression-free Survival (mo) Overall Survival (mo)
No. at Risk No. at Risk
Cetximabplus 593 459 392 298 196 103 58 23 12 Cetuximab plus 593 519 426 319 215 81 10
FOLFIRI FOLFIRI
FOLFIRl alone 593 452 402 293 178 83 35 16 7 FOLFIRI alone 593 535 413 282 136 (] 11
C Wild-Type K RAS Population D wild-Type-KRAS Population
1.0+ L+
‘g 0.5 E 0.9+ Rx\-\\
< 0.8 £ 03 -
g 0.7 ‘,,._ g 0.7 L‘-\“\w ~
wo 067 Cetuximab plus b 06 N\H\"'ﬂ\ .
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3 - ree
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Progression-free Survival (mo) Overall Survival (mo)
Mo. at Risk Mo. at Risk
Cenmimabplus 172 151 126 101 71 42 26 16 & Cetunimab plus 172 155 129 110 3 7 5
FOLFIRI FOLFIRI
FOLFIRl alone 176 146 121 97 &5 29 1o 4 3 FOLFIRI alone 176 160 125 98 72 24 7
Figure 1. Kaplan—Meier Estimates of Progression-free and Overall Survival in the Primary Analysis Population and the Wild-Type—-KRAS
Population, According to Treatment Group.
Panel A shows progression-free survival among the 1198 patients in the primary analysis population. The hazard ratio for the cetuximab-
FOLFIRI group as compared with the FOLFIRI group was 0.85 (95% CI, 0.72 to 0.99; P=0.048 by a stratified log-rank test). Median progres-
sion-free survival time in the cetuximab—FOLFIRI group was 8.9 months (95% CI, 8.0 to 9.5), as compared with 8.0 months (95% CI, 7.6 to
9.0) in the FOLFIRI group. Panel B shows overall survival among the 1198 patients in the primary analysis population. The hazard ratio for
death in the cetuximab—FOLFIRI group as compared with the FOLFIRI group was 0.93 (95% CI, 0.81 to 1.07; P=0.31 by a stratified log-rank
test). The median overall survival in the cetuximab—FOLFIRI group was 12.2 months (9526 Cl, 18.5 to 21.3), as compared with 18.6 months
(95%6 Cl, 16.6 to 19.8) in the FOLFIRI group. Panel C shows progression-free survival among the 348 patients with wild-type—KRAS tumors.
The hazard ratio for progression in the cetuximab—FOLFIRI group as compared with the FOLFIRI group was 0.68 (95%6 CI, 0.50 to 0.94;
P=0.02). The median progression-free survival in the cetuximab—FOLFIRI group was 9.9 months (95%¢ Cl, 8.7 to 14.6), as compared with
8.7 months (95% Cl, 7.4 to 9.9) in the FOLFIRI group. Panel D shows overall survival among the 342 patients with wild-type-KRAS tumaors.
The hazard ratio for death in the cetuximab— FOLFIRI group as compared with the FOLFIRI group was 0.84 (95% Cl, 0.64 to 1.11). The me-
dian overall survival in the cetuximab—FOLFIRI group was 24.9 menths (95% Cl, 22.2 to 27.8), as compared with 21.0 months (95% CI, 19.2
to 25.7) in the FOLFIRI group.
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Outcomes of Phase lll First Line
Trials with EGFR mAbs

, Significant
Fluoro- iInor EGFR A
improvement in

RR PFS 0S
CRYSTAL Inf + bolus 5-FU Iri +
PRIME Inf + bolus 5-FU Ox
Inf + bolus 5-FU Ox

Capecitabine Ox

NORDIC Qolus 5-FU

pyrimidine Ox mAD

COIN

Grothey & Lenz, JCO 2011
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PRIME calismasi

The NEW ENGLAND JOUENAL of MEDICINE

ORIGINAL ARTICLE
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PRIME calismasi

PRIME (FOLFOX +/- Panitumumab)
PFS by KRAS Mutation Status

“Final Analysis”

WT KRAS MT KRAS

-

Median (mos) Median (mos)
95% CI) (96% CI)
Panitumumab + 10.0 (9.3 - 11.4) Panitumumab 74(69-8.1)
FOLFOX4 + FOLFOX4

- FOLFOX4 8.6 (7.5-95) — FOLFOX4 92(8.1-99)
HR = 0.80 (95% CI: 0.67 - 0.95) HR = 1.27 (95% CI: 1.04 - 1.55)
Log-rank p-value = 0.01 Log-rank p-value = 0.02
Douillard et al., JCO 2011




Metastatik Kolon Kanserinde Tedavi Se¢cenekleri

PRIME ¢alismasi

PANITUMUMAB—FOLFOX4 IN COLORECTAL CANCER

A Progression-free Survival

Subgroup No. Hazard Ratio for Progression or Death (95% CI)
Primary analysis i
Monmutated KRAS exon 2 (313 —a—, 080 (0.66-0.57)
Mutated KRAS exon 2 440 i—e— 1.29 (1.04-162)
Pros pective-retrospective analysis '
Monmutated RAS 512 —e—i | 0.72 (0.58—0.30)
Mutated RAS 548 | —— 1.31 (1.07-1.50)
Monmutated KRAS exon 2, mutated other R4S 108 I—E—.—| 1.28 (0.79-2.07)

ID.‘IHZI IU.IEJ- I l.bﬂ I1.53 I2.51
Panitumumab— FOLFOX4
FOLFOX4 Better  Alone Better

B Owverall Survival

Subgroup Mo, Hazard Ratio for Death from Any Cause (953 Cl)
Primary analysis i
Nonmutated KRAS exon 2 (313 —e— 0.23 (0.67-1.02)
Mutated KRAS excn 2 440 —a— 1.24 (0.98-1.57)
Pros pective-retrospective analysis

1
1

Nonmutated RAS 512 —e—ii 0.78 (0.62-0.39)
1

Panitumumab— FOLFOX4
FOLFOX4 Better  Alone Better

%17 KRAS Mutasyonu disi RAS mutasyonu saptanmis
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PRIME calismasi

The NEW ENGLAND JOURNAL of MEDICINE

A Progression-free Survival in the Primary-Analysis Population
100y

= Panitumumab-
FOLFCH4

FOLFOX4 alone

Proportion Event-free [3%)

Hazard ratio, 0.72 (35% CI, 0.58—0.90)

P=0.004

Q0 T T T 1
a ] 12 18 24

Months

Mo. at Risk
Panitumumab—FOLFOX4 259
FOLFCOX4 alone 253

171 65 10
140 i1 7

noftatal no. (35
156,259 [60)

170/253 (67)

Median Mo
(9536 CI}

10.1 {3.3-12.0)

7.9 [7.2-3.3)

B Owerall Survival in the Primary-Analysis Population

1001 i
a0l M
20 :
g 70 — Panitumumab—
o FOLFOX4
- —
Z % FOLFOX4 alone
£ Mg,
40+ ]
g 0 U1 I||||IIIIIII "
&
20
Hazard ratio, 0.78 (35% Cl, 0.62-0.9%)
109 popo43
0 T T T T T T
0 12 24 36
Months
Mo. at Risk
Panitumumab—FOLFOX4 259 189 88 o
FOLFOX4 alone 253 174 65 o

Events
no.ftatal no. (34
128/259 (49)

148253 (58]

Median Mo
(9536 CI}

26.0 (21.7-30.4)

0.2 (17.7-23.1)




Table 1 Clinical trials of targeted agents in combination with chemotherapy as first-line treatments for metastatic colorectal cancer

Ref. Year Population Patient Regimen Median P Median OS5 P Response P
number PFS {ma) {mo) rate (%)
CRYSTAL™ 2009 All 99 FOLFIRI 80 0.048 186 0.31 387 0.0038
599 FOLFIRI = Cetuximab 89 199 469
ERASWT 350 FOLFIRI 84 0.0012 20 0.0093 M7 < 0.001
subgroup 316 FOLFIRI = Cetuximab 99 235 573
ERASMT 183 FOLFIRI 77 026 167 0.75 36.1 035
subgroup 74 FOLFIRI + Cetiximab 74 162 313
QPUS™ 2009 Al 168 FOLFON4 72 0.62 18 091 36 0.064
169 FOLFO)4 + Cetwdmab 72 183 46
ERAS WT a7 FOLFOM4 72 0.0064 185 039 34 0.0027
subgroup 2 FOLFC4 + Cetusdmab 83 78 57
KRAS MT ] FOLFON4 86 0.0153 175 02 33 0.029
subgroup 77 FOLFO)4 + Cetwdmab 5.5 134 34
COm™ 011 ERASWT 367 PFOLFOM/XELONM 84 0.60 179 068 57 0.049
group 362 FOLFOX/¥ELOX + Cetuwximab 86 17 64
ERASWT 127 FOLFOX 92 0.056 = = - =
group 17 FOLFOX + Cetusdimab a0 = =
ERASWT 240 Y 80 056 = = = =
group 245 WELOX, + Cetuxdmab 84 = -
ERASMT 268 PFOLFOM/XELONM = = 148 03 =
sroup 297 FOLFOX/¥ELOX + Cetuximab = 136 =
NORDIC-WI®! 2012 Al 185 Merdic FLOX, (control group) 79 = 204 = 41 =
194 FLOX + Cetiximah 83 031 197 067 49 015
187  intermittent FLOX + Cetwdmab 75 MNA 203 079 a7 NA
ERASWT a7 Merdic FLOY, (control group) 87 = . = 47 =
subgroup a7 FLOX + Cetiximah 79 0.66 201 048 4 089
109  intermittent FLOX + Cetiximab 75 MNA 214 066 51 NA
ERASMT 58 Mordic FLOX (control group) 78 = 204 = 40 =
subgroup 72 FLOX + Cetiwimah 92 0.07 211 039 19 031
65  intermittent FLOX + Cehudmab 72 NA 205 084 4 NA
CALGE/ 014 ERASWT 578 FOLFIRI or mFOLFOM6 + 1045 MNA 2993 034 = =
SWOGH group Cehuximalb
80405 (study is 559 FOLFIRI or mFOLFOMY6 + 1084 2904 -
L Bevacizumab
PRIME® 010 EKRASWT 331 FOLFOM4 80 0.02 197 0.072 48 0.068
sroup 325 FOLFO4 + Panitumumab 94 239 55
ERASMT 219 FOLFO4 88 0.02 193 0.068 a0 =
sroup m FOLFO4 + Panitumumab 75 155 a0
Hymanetal™ 2015 BRAF V600 10 Vemurafenib 45 = 93 = 0 =
sroup 7 Vemurafenik + Cetdmal 37 71 4
Reidy etal™ 2010 All 23 IMC-AL? (anti- IGF-1R antibody) 59 - 5.2 - 0 -
21 IMC-A12 (anti-IGF-IR antibody) + 6.1 45 g
Cehidmak
ERASWT 20 IMC-A12 (anti-IGF-IR antibody) + 94 109 0
group Cehpdmak

'95%CL PFS: Progression-free survival; 0% Owerall survival; All: All patients group; WT: Wild type; MT: Mutant type; NA: Not available; KFRAS: FRAS
exon 2, codons 12 and 13; FOLFIRL Innotecan, fnorouracil, and lencovoring FOLFOX: Fluorouradil, lencovorin, and exaliplating XELOM: Capecitabine and




Metastatik Kolon Kanserinde Birinci Basmak

Tedavi Secenekleri

Mutant RAS and Outcome with EGFR Inhibitors ‘

Treatment PFS 05 Treatment PFs 05 Treatment PFS 05
Pamnitwnmumalk Cetuxirmab + Cetuximab +
+ FOLFOX4 FOLFOXA FOLFIR
KRAS Ex2 | (n=325) [n=22) {n = 316)
WT

FOLFOXS FOLFIR
(n=297) [n = 350
HR 0.80* HR 0.B8 _ HR 0.57* HR 0.86* _ HR 0.70* HR 0.80*

Cetuximab + Cetuximaly +

Panitwmumak:

RAS mutations: negative predictor of outcomes
may preclude anti-EGFR activity

+ FOLFOXa FOLFOX4 284
No RAS (n=2589| In = 35) {n=178)
MT FOLFOXA FOLFIR
[n= 45] [I'I = 1E9:
Panitumumak: Cetuximab + Cetuximab +
+ FOLFOXA FOLFONA FOLFIR
Any RAS | (n=272] [n=24) n = 246)
MT FOLFONA FOLFONA FOLFIR
n= 278} 87 18.7 [n=78) 7.8 17.8 {n=214) 7.5 17.7
HR 1.31* HR 1.21* HR 1.59* HR 1.35 HR 1.10 HR 1.05

* Statistically significant.
HR, hazard ratio; PF5, progression-free sunival.
1. Panitumumak, FDA label; 2. Dowuillard 2013; 3. Cetuximab, FDA label; 4. Tejpar 2014; 5. Ciardiello. 2014.




Metastatik Kolon Kanserinde Tedavi
Secenekleri

PEAK calismasi
WT KRAS ekson 2 mKRK'nin 1. basamak tedavisinde
mFOLFOX6 + panitumumab veya bevacizumab

P

mFOLFOX6 (@2w) + . N ‘
panitumumab 6 mg/kg d f ' -
_ (Q2w) 0 : e d
Metastatik f y a o
KRK t f "n f
WT KRAS ekson 2 e | 0gun |9 e " .
(n=285) I GEETA ¢ s
mFOLFOX6 (@2w) + m - . d
bevacizumab 5 mg/kg ° . ° y

(Q2w) t p :

Tumdr Degerlendirmesi Q8W (£7 gany); ?v

Tedavi hastalik progresyonu, <

olumveya calismadan aynima durumuna p

kadar devam ettirilmistir.
Calisma sonuna kadar
Jayda bir (+28 gun)

« Calisma sonlanim noktalari: PES (1°); GS, ORR, guvenlilik, arastirma amacli biyobelirteg
analizi
* Resmi hipotez testi planlanmamistir.

Karthaus M, et al. EJC 2013; 49 (suppl 3):abstract 2262 (and poster);
Protocol ID: 20070509; ClinicalTrials.gov tanimlayici: NCT00819780. ORR, objektif yanit oran;; mFOLFOX6, modifiye FOLFOX6




Metastatik Kolon Kanserinde Tedavi
Secenekleri

PEAK calismasi
GS (uzun takip analizi)

WT KRAS ekson 2 WT RAS
100 = 100 =
90 — a0 -
& 80 - & 80 -
S 704 S 70 o
c 60- £ 60
@ 50 - o 50 -
& &
5 40— 5 404
£ 30 - £ 30+
2 S
& 20 HR*=0,62 (%95 GA, 0,44-0,89) & 209 HR*=0,63 (%95 GA, 0,39-1,02)
104  P=0,01 101 P=0,06
0T T T T 1T T T T 17717 O—TT T T T T T T T T 1
0 4 8 12 16 20 24 28 32 36 40 44 0 4 & 12 16 20 24 28 32 36 40 44
Ay Ay
Olay Medyan, ay Olay Medyan, ay
n (%) (%95 GA) N (%) ———tiefd GA)
—— Panitumumab + 52 (37) 34,2 (26,6-NR) ——  Panitumumab + 30(34y 41,3 (21,8-41,3)
mFOLFOX6 (n=142) mFOLFOX6 (n=88)
— Bevacizumab + 78 (55) 24,3(21,0-29,2) —— Bevacizumab+ 40 (49) 28,9(23,9-31,3)
mFOLFOX6 (n=143) mFOLFOX6 (n=82)
*Tabakalandirimis Cox orantil tehlikeler modeli; Resmi hipotez testi
planlanmanustir; WT RAS, WT KRAS ve NRAS ekson 2/3/4;
Karthaus M, et al. EJC 2013; 49 (suppl 3):abstract 2262 (and poster). NR, ulagilamarmistir.



Metastatik Kolon Kanserinde Tedavi
Secenekleri

Mutations beyond KRAS codon 12/13

EXON 4

61 117 146

4%

EXON4

117 146

BRAF ' EXON 11

17% additional mutations in
— KRAS and NRAS !
NT=not tested - Douillard et al.. NEJM 2013




Medyan D5

Calisma (mo)

PEAK! (faz I} (KRAS WT) Hipotez test edilmemistir

Medyan PF5
(ma)

Medyan ORR (%)

Bevasizumab + mFOLFOXS

24.3
{n =143} I
Panitumumab + mFOLFOX6 P ;4.1::20»9

{n =142}

FIRE-3? [faz I} (KRAS WT) primer sonlamm nolktasiz ORR

101
HR = 0.87
P=.353
109

54.0

58.0

Bevasizumab + FOLFIRI

25.0
{n = 295) HRE = 0.77
. P=.017
Setuksimab + FOLFIRI 8.7

{n=297)

CALGE 804057 (faz NI} (KRAS WT) primer sonlarmm noktas:: 05

10.3
HR = 1.06
P =547
10.0

58.0
HR=1.18
F=.183
62.0

Bevasizumaby + FOLFOX veya FOLFIRI

29.0
{n =559} HR = 0.92
. F=.34
Setuksimab + FOLFOX veya FOLFIRI 29,9

{n =578)

15chwarzbeng L5 weark. ] ClinOncel. 2014 Jul 20t32(21):22407. ZHeinemann ¥ ve arh. lancet Onoo | 2014; 15: 106575, 3.Le
wearh. BEMO D16, Right or k=ft metastatic colon cance riwill the side change your treatment?

10.8
HR = 1.04
F=.55
104

57.2
P=.02

65.6



Metastatik Kolon Kanserinde Birinci

Basmak Tedavi Secenekleri

FIRE-3 Design

Bevacizumab + FOLFIRI

. n =297
Previously untreated
KRAS WT (exon 2) mCRC

>6 months since adjuvant therapy
(MTn =592) Cetuximab + FOLFIRI

- n =295

* Primary endpoint: ORR (in KRAS WT [exon 2])
* Secondary endpoeints: OS5, PFS, RO resection rate, safety

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

* (S statistically longer with cetuximab

Heinemann et al, Lancet Oncology, 2014



Metastatik Kolon Kanserinde Birinci Basmak

Tedavi Se¢cenekleri

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

os

Cetuximab + FOLFIRI Bevacizumab + FOLFIRI

KRAS exon 2 WT

_ 0.77
:InTi Eglzllullatﬂn] 24.0-36.6 2217215 0 62-0.96)
f:f E’;‘z I 3.1 | 24.5-30.4 I 5.0 | 23.0-28.1 [ﬂ-&ﬁ%?gﬂl
ﬁ“:egﬁ";ff MT 15.9-27.6 170284 ;g 28) 0.57
f;:'ffgg';:f 20.2 16.4-23.4 20.6 17.1-26.3 {D_?l?,"_]f_ ag) 0T

*KRASINRAS exon 2, 3, and 4 WT.
=4l RAS MT population consists of non-ITT KRAS exon 2 MT and ITT other RAS MT.
1. Stintzing et al. ECC 2013. Abstract LBA17. 2. Stinizing et al. ESMO 2014. Abstract LBA11. 3. Heinemann et al, Lancet Oncology 2014,




Metastatik Kolon Kanserinde Birinci Basmak
Tedavi Secenekleri

FIRE-3 ORR
Primary Endpoint

FOLFIRI + Cetuximab FOLFIRI + Bevacizumab
Odds

ratio
ORR % 95%-ClI % 95%-ClI

T
population 2.0 56.2-67.5 58.0 gg:;_ 118 0.183

(N=592) 0.85-1.64

Assessable 1.52
for response 72.2 66.2 —77.6 63.1 57.1-68.9 1 05’_2 19 0.017
(N= 526) B

p = Fisher's exact test (one-sided)
Heinemann et al., Lancet Oncol 2014




Metastatik Kolon Kanserinde Birinci Basmak Tedavi
Secenekleri

FIRE-3 PFS FIRE-3 Overall survival

Events Median 95% CI |
niN (%) (months) Events  Median 95% CI
- n/N (%) (months)
_FOLFIRI + Cetuximab  250/297 8.8—10.8
etuxima (84.2%) 10.0 — FOLFIRI + 1581297 287  24.0-36.6
2% Cetuximab (53.2%)

B Aninial 2421295 10.3 0 98-113 - — FOLFIRI + 185/295 25.0 22.7-27.6
Bevacizumab (82.0%) Bevacizumab (62.7%)

HR 1.06 (95% CI 0.88 — 1.26) HR 0.77 (95% CI: 0.62 — 0.96)
Log-rank p= 0.547 Log-rank p= 0.017

Probability of survival
Probability of survival

Split of
0.0 00 curves

24 36 48 74 36 rv]

Number at risk months since start of treatment Number at risk T ey T ——
FOLFIRI+cetux 297 19 10 5 FOLFIRHcetux 297 1 60 29
FOLFIRK+bev 295 13 6 4 FOLFIRI+bevy 295 11 AT 18

Heinemann et al., Lancet Oncol 2014 Heinemann et al., Lancet Oncol 2014




Metastatik Kolon Kanserinde Birinci
Basmak Tedavi Secenekleri

WYFIRE-3'ESMO/ECCO Update Overall survival
All-RAS* wild-type

Events Median 95% CI
n/N (%) (months)

— FOLFIRI + Cetuximab 91/171 33.1 24.5-39.4
(53.2%)

— FOLFIRI + Bevacizumab 1101171  25.6  22.7-28.6
(64.3%)

HR 0.70 (95% CI: 0.53 - 0.92)
p (log-rank)= 0.011

Median A=7.5
months

Probability of survival

12 24 36 48
months since start of treatment

No.at 171 128 71 39 20
risk 171 127 ] 26 9

RAS* wild-type: KRAS 61/146; NRAS Exon2, NRAS Exon3 Heinemann et al., Lancet Oncol 2014
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Tedavi Secenekleri

CALGB/SWOG 80405:
FINAL DESIGN

»

mCRC

1st-line " FOLFIRI
or Chemo + Cetuximab
KRAS wild type FOLFOX /

(codons 12.13)

STRATA: MD \ .
0L POIPOL PN - Chemo + Bevacizumab
Prior adjuvant & v

Prior XRT

N=1140
1° Endpoint: Overall Survival
>70% FOLFOX based

Venooketal., ASCO 2014
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CALGB/SWOG 80405: Progression-Free Survival

(Investigator Determined)
& >
PFS (m)
- N (E t . %
m (Events) Median 95% ClI
Chemo + Bev 559 (498) 10.8

-
-
2 b
-
—
—
R
-
-
-
C—
-~
-

)

P=0.55
HR 1.04 (0.91 -1.17)

ey

24 36
Time (Months)

Venooketal., ASCO 2014
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Tedavi Se¢enekleri

CALGB/SWOG 80405: Overall Survival

OS (m)
Arm N (Events) . 95% CI
edian

P=0.24
HR 0.925 (0.78-1.09)

"
e
b
-
B
-
P
—
=
-
"
>
-H‘
i
0
-
-

24 36 48 60 72 84

Time (Months)
Venooketal., ASCO 2014




Metastatik Kolon Kanserinde Birinci
Basmak Tedavi Secenekleri

CALGB 80405: Tum RAS WT hastalarda tiim
kemoterapi rejimleri ile Setuksimab Bevasizumaba
OS istiinliigi gésterememistir

FOLFOX

Olaysiz Oran

100

80

&0

FOLFIRI

12 24 36 48 &0 72 84 96

Calisma bagindan itibaren gegen zaman {ay)

medyar (95% o) HE (5% o)

29.0 (24.0-32.8) A

48 &0 72

Calisma basindan itibaren gecen zaman (ay)

FILHR {r= 136)
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Tedavi Secenekleri

PIRE-3 and CALGB/SWOG 80405: Efficacy by RAS Status

FIRE 3 CALGB/SWOG 80405
CT + Bev vs CT + Cetux CT + Bev vs CT + Cetux

Primary endpoint Response rate Overall survival

CT backbone All FOLFIRI FOLFOX 74%/FOLFIRI 26%
(n=295 vs 297) (n=559 vs 578)
58 vs 62 57.2vs 65.6
P=0.183 P=0.02
10.3 vs 10.0; HR=1.06 10.8 vs 10.4; HR=1.04
(P=0.547) (P=0.55)
250vs 28.7 290vs 29.9
HR=0.77 (P=0.017) HR=0.92 (P=0.34)
RASWT (n=201 vs 199) (n=256 vs 270)
58.7 vs 65.3; OR=1.33 53.8 vs 68.6;
(P=0.18) (P<0.01)
10.2 vs 10.3; HR=0.97 11.3 vs 11.4; HR=1.1
(P=0.77) (P=0.31)
25.0 vs 33.1 31.2vs 32.0
HR=0.70 (P=0.006) HR=0.9 (P=0.40)

Sfintzing S, et al. Presented at: ESMO. 2014 (abstr LBA11). Lenz H-J, et al. Presented at: ESMO. 2014 {abstr 5010).
Venook. Presented at: WCGC. 2014.

RR, %
PFS, months

Median OS, months

RR, %

PFS, months

0S, months




Metastatik Kolon Kanserinde Birinci Basmak
Tedavi Secenekleri

Sag kolon, Sol kolonla ayni
degildir!

Sag taraf tumorleri Sol taraf timérl eri

« Yasgh hastalar

+ Kadin hastalarda daha yiiksek insidans
* Mikrosatellit instabilite

* BRAF, PI3KCA, KRAS mutasyonlari

+ Daha kéti prognoz

+ Daha geng yastaki hastalar
= Agirhikh olarak WT

+ HER2 artigi

* Yiksek AREG, EREG

* Dahaiyi prognoz

Bufill JA&. Ann intem Med. 1990,113.779-788; Missiaglia E, et al. ASCO 201 3. Abstract 3526, Brule 3Y, et al. ASCO 2013, Abgract 3528,
The Cancer Genom e Atlas Metwork. Nature. 201 2490:61-70; Bendardaf R, et al. Anticancer Res. 2008;28.3865-3870.




Metastatik Kolon Kanserinde Birinci Basmak
Tedavi Secenekleri

Metastatic Colorectal Cancer:
Does Side Matter?

Study Molecular | Treatment |Line of
Selection therapy OUTCOME |RIGHT | LEFT

O’'Dwyer N=1120 NONE S5FU Firstline OS(mos) 10.9
JCO 2001 variations

(E2290)

Brule, = KRASwt BSCw. Salvage PFS(mos) 1.9
EJC 2015 BSC + CET 1.8
(CO.17)

Loupakis, = NONE FOLFIRI/BEV First line

JNCI1 2015 FUOX/BEV OS (mos)
IFL/BEV




Metastatik Kolon Kanserinde Birinci
Basmak Tedavi Secenekleri
FIRE-3: Effect of Location on PFS and OS

Effect of primary tumor location on survival times (PFS and OS)
FOLFIRI plus Cetuximab (Arm A)

$
>
32
i
>
=
%
=%

probability of suvival

1.00

PFS

left (n=137). 10.8 months

right (n=30): 6.9 months
logrank-test p<0,0001
HR: 0.35 (0.23-0.53)

probability of suvival

0s

left (n=137). 38.7 meonths

right (n=30): 16.1 months
logrank-test p<0.0001
HR: 0.26 (0.16-0.42)

12 24 36 48 80
months since randomization

FOLFIR! plus Bevacizumab (Arm B)

1.000%

b left (n=127): 10.5 months
right (n=39): 8.8 months

logrank-test p=0.065

HR: 0.68 (0.47-1.03)

probability of suvival

48 60 72

months since randomization

(01]

left (n=127): 28.0 months

right (n=38): 22.7 months
logrank-test p=0.034
HR: 0.63 {(0.41-0.97)

12 24 36 48 60
months since randomization

48 60 72

months since randomization

Heinemann, et al. ASCO 2014




Metastatik Kolon Kanserinde Birinci
Basmak Tedavi Secenekleri

CALGB/SWOG 80405

ESMO, SEP, 2014 |

-

[ 15T LINE

MET / ADVANCED
COLORECTAL

\

FOLFIRI
or
FOLFOX

MD choice

\_ >

Chemo + Cetuximab
0S =32.0 mos
~ PFS=11.4mos

CONCLUSION: NO DIFFERENCE

- Chemo + Bevacizumab
0S =31.2 mos
PFS = 11.3 mos

OS better than anticipated in both arms:
Treatment effect and/or Patient selection




Metastatik Kolon Kanserinde Birinci
Basmak Tedavi Se¢enekleri

80405: OS by Sidedness (Bevacizumab)

Median
Side N (Events) _ HR({95% CI)
(950/0 C|)

314
Left 356 (280) 1.32
(28.3-33.6) 0.01
(1.05-1.65)

Q
@
p—
L
pre—)
c
)
>
L
O
o~

e
12 24 36 48 60 72 84 96
Months From Study Entry

~ua ASCO ANNUAL MEETING 16
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80405: OS by Sidedness (Cetuximab)
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Right 1° Left 1° Hazard Ratio
Median OS Median OS 95% CI P (adjusted®)
(mos) (mos) (adjusted*)

KRAS wt
N = 1025

All pts 19.4 33.3 1.55 (1.32,1.82) P < 0.0001
Cet 16.7 36.0 1.87 (1.48, 2.32) P < 0.0001
Bev  24.2 31.4 1.32 (1.05, 1.65) P =0.01

19.3 MONTHS IS A BIG DIFFERENCE !!

*Adjusted for biologic, protocol chemotherapy, prior adjuvant therapy, prior RT, age, sex,
synchronous disease, in place primary, liver metastases

Presented By Alan Venook at 2016 ASCO Annual Meeting
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B |eft/Bev
Median (95%Cl): 31.4 (28.3-33.6)
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80405: Overall Survival by Biologic
(Left Sided Primary)
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80405: Overall Survival by Biologic
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80405: Sidedness is Prognostic
Progression Free Survival (PFS)

: Hazard Ratio
Right 1° Left 1° |
AlIRAS WL Median PFS  Median PFS Left vs Right P (adjusted®)
N=474 o o 95% Cl
( ) [ ) (adjusted®)
All pts 8.9 11.7 0.81 (0.64, 1.01) 0.06
Cet 7.9 12.7 0.61(0.45, 0.84) 0.002
BV 102 11.2 0.99 (0.71, 1.37) 0.96

*Adjusted for biologic, protocol chemotherapy, prior adjuvant therapy, prior RT, age, sex ,
synchronous disease, in place primary, liver metastases
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80405: Exploratory Analysis (wtv mut)

If true, we know less about RAS than we think we do

Right 1° Left1°
Median OS Median OS
(mos) (mos)

Log Rank p
(adjusted®)

All pts 19.4 33.3 P < 0.0001

KRAS wt
N=1025 Cet _ e Tl

Bev : 31.4 P=0.01

Al pts 30.3
27.9
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80405: Overall Survival by Sidedness and Biologic
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r' Metastatic Colorectal Cancer: Side Matters

PUBLICATION Patients
(Study) N

O’Dwyer N = 1120
JCO, 2001
(E2290)

Brule, Eur J N =399
Can, 2015
(CO.A1T)

Loupakis, N = 2053
JNCI, 2015

Molecular Treatment OUTCOME RIGHT LEFT
Selection

NONE SFU
VARIATIONS OS (MOS) 10.9 15.8
KRAS wt BSC v. PFS (MOS) 1.9 1.9
BSC + CET 1.8 5.4
NONE FOLFIRI/BEV 24.8 42.0
FUOX/BEV 0OS (MOS) 18.0 23.0
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More than two sides to this story
( RAS_ -

“BRAF
' MSI —

‘(-;\,,
T @
i

ASCO ANNUAL MEETING 16

Fresanted By Kommea Ng at 2016 ASCO Annual Meatin
J

Dr Kimmie Ng: Tedavi kararim etkileyen tiim faktorler dikkate alinmalidir.
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Serrated pathways

Normal mucosa

-

BRAF CIMP-H KRAS
/ SSA \ TSA + /- sTVA
MLH1 Joss p16 loss Wit
‘ MGMT loss ‘
SSAD SSAD TSA + HGD
MS!|
(frame<hift
mutations e.g.
TGFRA
IGFNR)
BR:AFOMP-H BRAF CIMP-H  KRAS CIMP-L
MSI CRC MSS CRC MSS CRC
Good pwk'-' g nosis
Resistant1o SFU Sensitive to 5FU Sensitive to 5FU
Resista > Resistant to Resistant to
anti-EGFR anti-EGFR anti-EGFR
therapy ~ therapy therapy
1"5 RS2 s s

MIDGUT

Poor prognosis Poor prognosis

Familial pathways

Lynch FAP

(germline mutation (germline mutation
of a MMR gene) of APC gene)
\ '

Loss of remaining

APC
APC allele

\

TA Hundreds of TAs

¥

Loss of remaining MMR Hypomethylation

allele, p53 ‘
TAHGD TAHGD
MSI SMAD4, pS3
(frameshift
mutations e.g.
TGFRpI
IGFIIR)
CIMP- CIMP-

MSI CRC MSS CRC
Good prognosis Standard prognosis
Resistant to 5FU Sensitive to 5FU

Sensitive to Sensitive to
anti-EGFR anti-EGFR
therapy therapy

Conventional pathways

Normal mucosa

-

APC APC

\ ¥
TA T\‘IA
Hypomeihyhtion IGlAS
| TAHGD TVA HGD
.\ t
SMAD4, p53 p53
- CIMP- KRAS, CIMP-L
~MSS CRC MSS CRC

o }

Standard prognosis Standard prognosis

Sensitive to 5FU Sensitive to 5FU
Sensitive to Resistant to
anti-EGFR anti-EGFR
therapy therapy

Bettington, et al Histopathology, 2013
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Prevalence of New RAS Mutations

=
Exon 3° =
s 1 1
e - B B e EEEC
coosore EEE o
SUMMARY! (1 6.;9i:92;.4?'6) (33‘?03505%) (5.7‘?:;.’9%)

Note: Without this knowledge of new RAS mutations, we would be

spending hundreds of millions of dollars likely harming our patients!

Sorich MJ et al. 2014
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BRAF Mutations in CRC

* BRAF is primary effector ‘:;v:f‘
of RAS signaling AL

Tumor Cell

* BRAF mutations:

Occur most frequently
in exon 15 (VG0OOE)

Found in 4%-14% of
patients with CRC

Mutually exclusive
with RAS mutations

Tumor cell

proliferation w~__
and survival

Yarden. Nat Rev Mol Cell Biol. 2001:2:127; Di Nicolantonio. J Clin Oncol.
2008:26:5705; Artale. J Clin Oncol. 2008:26:4217.




Metastatik Kolon Kanserinde Tedavi

Secenekleri

PETACC-3: Survival after relapse
according to BRAF mutation status
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BRAFmM CRC: Poor Survival

TRIBE

1.0

== RAS & BRAFwt mOS 37.1 mos
0.9 ™ == RAS mut mOS 25.6 mos
0.8 L BRAF mut mOS 13.4 mos

0.7

0.6
0.5+

0.4
0.3-

Overall Survival Probability

0.2

0.1

0.0- B N o s U P R e e T e o |

0 6 12 18 24 30 36 42 48 54 60 66 72 78

Follow-up Time (Months)

Loupakis F, et al, J Clin Oncol 33, 2015 (suppl; abstr 3510).
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BREAC: BRAF mutasyon analizi ile anti-EGFR tedaviye yanitsizlik gosterilmistir

RASARRAFWT [ = 94)
RASSBRAFE WT (n= 101)
RASIMT (n =110

BRAF ather MT [n="7)
BRAFSTE BAT (n=9)

RAS MT (n = 40)

RASBRAF WT (n = 94)
RASERAF X WT (n = 101)
RASIAT (n = 110)

BRAF other MT (n=7)
BRAF*E MT [n=9)

RAS MT (n = 40)
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36 42 18 24 30 36 42

13 24 30
zaman (ay)

zaman (ay)

5.9 2.1
HR = 3,49 (P<,0001)
14.5 6.4
HR = 2.14 (P<.0001)
31.9 1.8

Yuki. 2015.
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BRAF mut and EGFR mAbs

Hazard Ratio Hazard Ratio
f Rotlo]  SF
Bokemeyer 2012 Q478 0275 207V 062038
Douile 0108 © ‘ 170% 090 0.<6
Karapate 2013 {174 0 , 034D
ymow 2013 ae: o 1841
0 448 - QB0 52 128

Santeing 20 0 0 18.5% 047 047, 161)

Tetal {35% Ch)
Heterogoneity: Tow* = G.11; Ch* = 10.05

Test bor ovevall effect: 2 =048 (P = 082)
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Poslnrs X 107 3 a% 034 Moo
Seymeur 2013 ox 3 ' 1.40 082,
Deulind 2013 D5 . nsapza
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Karspwin 2003 ) KE 076018,
Faotons 2014 1 0.5 ’ \ 066032,

Slistzing 2014 0.257  WA% 0K [049,
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GONO CALISMASI

Phase III Trial of Infusional Fluorouracil, (2] | This Article

Leucovorin, Oxaliplatin, and Irinotecan 1670 ey 0T vot Fone 1
(FOLFOXIRI) Compared With Infusional Abstract Free

Full Text
Fluorouracil, Leucovorin, and Irinotecan ERG

(FOLFIRI) As First-Line Treatment for
Metastatic Colorectal Cancer: The Gruppo
Oncologico Nord Ovest

Table 4.

Objective Responses

JOURNAL OF CLINICAL ONCOLOGY

Response %
FOLFIRI (n =122) FOLFOXIRI {n = 122)

~ Investigators assessment

§ Complete 6 8

~ Partial 35 53

E Complete + partial 41

-° 95% ClI 0.32 to 0.50 0.56 to 0.74

5 Stable disease 33 21

=z Progression 241 117

d Not assessable 2 2

™ Externally reviewed

3 Complete 6 7

E Partial 28 53

s Complete + partial 34% 60°

=3 95% ClI 0.25t0 0.43 0.51to 0.68
Stable disease 34 21
Progression 241 111
Mot reviewed 8 8

= Abbreviations: FOLFIRI, fluorouracil, leucovorin, and innotecan;
FOLFOXIRI, fluorouracil, leucovorin, oxaliplatin, and irinotecan.

T P=0002.

AL ONCOLOGY
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GONO CALISMASI

Kaplan-Meier estimates of (A) progression-free survival and (B) overall survival.

100 — FOLFOXIRI (median 9.8 months)
frrios FOLFIRI (median 6.9 months)
=
. 754
[
[
LS
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c
.S 504
0
7]
&
o
S 251
Log-rank P=.0006
0 6 12 18 24 30
Time (months)
100 - FOLFOXIRI (median 22.6 months)
*++* FOLFIRI (median 16.7 months})
75
;\3
L 50+
<
25
Alfrgdedrateene et al. JCO 2007;25:1670-1676
0 6 12 18 24 30

©2007 by American Society of Clinical Oncology



Phase lll Trial of FOLFOXIRI vs FOLFIRI as First-
Line Therapy of Advanced Colorectal Cancer

FOLFIRI = FOLFOXIRI |
N=122 N=122

RR* (%) 34 60 <0.0001

P-value

CR+PR+SD* (%) 81

RO resectio [
(%) (all patiSnts) | 6 15

RO resection (%) |
(liver limited) - s

PFS (mos) 6.9 9.8

OS (mos) 16.71

* externally reviewed; f6’)‘/. 2" line FOLFOX
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TRIBE CALISMASI

A Progression-free Survival

100+ igure 2. Kaplan-Meier Estimates \pf
o Progression-free and Overall

) Survival, According to Treatment
a0

Group.

Median progression-free survival was
9.7 months in the group receiving
FOLFIRI plus bevacizumab (control
group) and 12.1 months in the group
receiving FOLFOXIRI plus
bevacizumab sexperimental group).
Median overall survival was 25.8
months in the control group and 31.0
months in the experimental group.

Progression-free Survival (%)
2

FOLFOXIR plus Devacizumab

04 FOLFIRI alus bevacizumat

Q T T T T T T T T
a E: 12 15 4 0 ik 47 45 34
Months
No, at Risk
FOLFIRI plus hevacizuman 256 203 44 45 6 14 7 3

o
o

FOLFOXIRI prus bavacizumab 252 28 12 74 kLY 21 1 5

B Overall Survival

FOLFOXIRI plus bevacizurrab

Overall Survival (%)
2
1

40

304

204 FOLFIRI plus bavacizumab

104

9 I | 1 Y 1 | | 1
2 € 12 18 4 0 36 42 43 54
Months

No, at Risk
FOLFIR] plus hevacizuman 256 233 216 172 109 a9 ik 13 H 0

FOLFOXIRI prus bevacizumab 252 234 205 175 119 70 35 13 4 0
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Subgroup No. of Patients Hazard Ratio (95% Cl) P Value
ECOG performance status : 0.20
0 456 —a— 0.79
lor2 52 : 0.53
Primary tumor site i 0.29
Right colon 149 — = | 0.66
Left colon or rectum 330 —_— 0.82
Previous adjuvant therapy i 0.04
No 444 —a— 0.70
Yes 64 ; 1.30
Time to metastases i 036
Synchronous 404 —a— i 0.73
Metachronous 104 i 0.92 R O
Liver-only disease l 0.29
No 402 —— | 0.74 .
ves 1 - 099 Rezeksiyon;
Surgery on primary tumor E 1.00
- R %15 vs. %12
Yes 341 —_— 0.7
Kéhne index score I 0.82
High 47 : 0.83
Intermediate 224 - = 072
Low 13 R 0.81
KRAS | 0.97
Nonmutated 193 e 0.83
sl e —— il
BRAF i 032
Nonmutated 365 —.—é— 0.83
Mutated 28 ! 0.55
0‘5 lI.D 1I5 2‘0
Experimental Eontrol
Better Better
Figure 3. Forest Plot of the Treatment Effect on Progression-free Survival in Subgroup Analyses.
The size of the squares is proportional to the size of the corresponding subgroup. Control denotes FOLFIRI plus
bevacizumab, ECOG Eastern Cooperative Oncology Group, and experimental FOLFOXIRI plus bevacizumab.
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S1406: Cetuximab + Irinotecan * Vemurafenib

Basmak Tedavi Secenekleri

1) BRAF V600
mutation j Cetuximab +
2, Prior treatment for cetuxlmab + b e -> |rinotecan +
metastatic disease Irinotecan :
3) No more than 2 Vemurafenib

prior progression ,
on chemotherapy Arm B -
4) No prior cetuximab Vemurafenib +

— Cetuximab +

1) Prior treatment Irinotecan
with irinotecan 4

Primary endpoint: Progression free survival
Targeted enroliment: 78 patients SWOG PI: Scott Kopetz

Alliance PI: Chloe Atreya
ACCRUAL AMENDED TO >100 ECOGPI* Luis Diaz

NSABP PI: Carmen Allegra



"'
Finding Actionable Targets l

current Upcoming Next generation
standard of care standard of care molecular markers

KRAS

H
uh

Therapy tailored according to molecular status

Caiazza, et al. Biomark Med 2015 |
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HER2 amplification as a negative predictive biomarker for anti-epidermal growth factor receptor antibody
therapy in metastatic colorectal cancer.
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Biomarkers/Epidemiology/Outcomes Meeting: 2016 ASCO Annual Meeting
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Abstract Disclosures
Abstract:

Background: HER2 ampiification (HERamp), seen in 5% of KRAS wildtype (WT) metastatic colorectal cancers (mCRC), is associated with resistance to ant-epidermal growin
factor receptor antibodies (aniEGFRabs). The purpose of this study was to validate the predictive impact of HERamp in mCRC. Methods: We performed systemiatic analyses of
RAS and BRAF WT mCRC patients (pis) across 2 distinct cohorts. We tested HERamp incohort 1 (N = 97) using immunchistochemistry and dual in-situ hybridization (HER.amp:
HERZICEP1T = 2 2). We validated these findings in cohort 2 (N = 99), which comprised of 37 cases of HERamp mCRC pts identified by nexd-generation sequencing (HERamp:
= 4 copies) and 62 HER2 non-ampiified (HER2NA) pts treated previously with aniEGFRabs who served as controis. The primary objective was to compare progression-ree
survival (PFS) in pts freated with aniEGFRabs. PFS and overall survival (OS) were eslimated using Kaplan Meier method and compared using log rank est Results: HERamp
was seen in 14 (14 %) of RAS/BRAF WT pts in cohort 1. In this cohort, median ©S (29.1 v 45.1 months (m), P = 0.78) and PFS on first line therapy without an antiEGFRab
(PFS1) (9.7 v 8.4 m, P = 0.70) was similar between HERamp and HER2NA pis. A fotal of 66 pts in cohort 1 received aniEGFRab after first line therapy. Median PFS on

iEGFRab therapy (PFS2) was significantly shorter in pts with HERamp compared fo HER2MA fumors (2.9 v 8.1 m, hazard rafic (HR) 5.0, P < 0.0001). These findings were
confimed in cohort 2, in which 69 pis received antiEGFRab after first line therapy and median PFS2 was significantty shorter for HERamp pis compared fo HERZNA pts (28 v
93m, HR 66, P = 0.0001) with a similar OS5 (P = 0.86) and PFS1 (P = 062). Conclusions: HERZ amplification in mCRC is a predictive biomarker for lack of eficacy of
antiEGFRab therapy. This magnitude of effiect is comparable to RAS mutations; the only other validated predictive biomarker for aniEGFRabs, and afiects 1in 8 patients
currently receiving these agents. Patients with RASRAF 'WT mCRC should be screened for HER2 ampiification prior o treatment with antiEGFRals and should be considered
for earty refemal to clinical frals.

HER2 expresiyonu, %3 oraninda tiim kolonda saptanmis. RAS

wild typte; %5-14. Anti EGRF tedavisinde direngle iliskili olabilir
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Hangi Hasta Grubunda FOLFORINOX+/-Bevacizumab

J Genel durumu iyi, ek hastaligi olmayan, genc hasta
populasyonunda

» Sinirda rezektable karaciger metastazi varsa

» BRAF mutant hastalar




l 'ESMO guidelines: treatment goal influences
treatment intensity

Group 0

. Primarily
Patient resectable

Goal Cure

Surgery

Treatment intensity

Triplet + antibody Doublet + antibody
[- Induction + ][ Continuous -+ Induction + Monotherapy:+

antibody

maintenance treatment maintenance

Van Cutsem, et al. Ann Oncol 2014 ‘
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National
Comprehensive

OOV Cancer

Network®

Colon Cancer

NCCN Guidelines Version 2.2016

NCCN Guidelines Index

Colon Cancer Table of Contents

Discussion

CONTINUUM OF CARE - CHEMOTHERAPY FOR ADVANCED OR METASTATIC DISEASE:! (PAGE 1 of 9)

Initial Therapy

FOLFOX?

Qr

CapeOX*

Qr

FOLFOX3 +
bevacizumab?®
or

CapeOX* +
bevacizumah®®

Patient
appropriate
for
intensive
therapy?

—
or

FOLFOX? +
cetuximab or
panitumumab®7
(KRAS/NRAS WT
gene only)5?

Additional options on

COL-C 2 of 9 through COL-C 3 of 9
For patients not appropriate for
intensive therapy, see COL-C 4 of 9

Subsequent Therapy
FOLFIRI? >

or
FOLFIRI'? + (bevacizumab'2
[preferred]®® or ziv-aflibercept!! 12
or ramucirumab?1:12)

or

Irinotecan'? >
or

Irinotecan? + (bevacizumab12
[preferred]5=ﬁ or zi'nlr-aﬂiI:uern:ept"'12

-

or ramucirumab"'”)

or
FOLFIRI'O + jmab or
panitumumatﬁg}w‘q? —

(KRASINRAS WT gene only)®

or

(Cetuximab or panitumumab)®13-18
(KRAS/NRAS WT gene only)” +
irinotecan’

FOLFIRI?

or
FOLFIRI? + (bevacizumab12
[preferred]®® or ziv-aflibercept!! or
ramucirumab)'2

or

Irinotecan’?
or
Irinotecan? + (bre\»'.‘:l|::izum.':ll:|12
[pre‘fn=.-rred]5’ﬁ or ziw-aﬂiherl::u3|:|t""I2
or ramucirumah"'u)

L]

L

(Cetuximab or panitumumabfhﬁ'1ﬁ
(KRAS/INRAS WT gene only)® +
irinotecan;? for patients not able

to tolerate combination, consider
single agent (¢ imab or
|:|anitumumab}‘ﬂg’w‘rl

(KRAS/NRAS WT gene only)®

or

Regn:rrarfenib"r or Trifluridine + tipiracil®

— Regorafenib!7or Trifluridine + tipiracil*

L» Regorafenib!7or Trifluridine + tipiracil*

Regorafenib?
or
Trifluridine + tipiracil®

Regorafenib (if not
given previously)
or

Trifluridine +
tipiracil” (if not given
previously)

or

Clinical trial

or

Best supportive
care’®

*TAS-102

See footnotes on COL-C 5 of 9
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Mational
e Comprehensive  NCCN Guidelines Version 1.2017 NCCN Guidelines Index
NCCN Table of Contents
Nt Colon Cancer Discussion

CONTINUUM OF CARE - SYSTEMIC THERAPY FOR ADVANCED OR METASTATIC DISEASE:' (PAGE 1 of 10)

Initial Therapy

FOLFOX? + bevacizumab®8
or
CAPEOX4 + bevacizumab®:#

— Progression ——See COL-C 2 of 10

FOLFOX? + {cetuximab or panitumumab)&-2
(KRAS/NRAS WT and left-sided tumors only)

Patient FOLFIRI + bevacizumab®8
appropriate |

- Progression——— See COL-C 3 of 10
for intensive FOLFIRI' + (cetuximab or panitumumab)®® °0
therapy? | KRAS/NRAS WT and left-sided tumors onl

ar
FOLFOXIRI' + bevacizumab®® » Progression—— See COL-C 4 of 10
or

5-FUfleucovorin® + bevacizumab®&12 ‘

or * Progression ———— See COL-C 5 0f 10
Capecitabine'? + bevacizumab®.8.12 ‘

Infusional 5-FU + leucovorin +
bevacizumab®

or o i Improvement in . N
13 5 14
Patient not | E:pecltabme + bevacizumab functional status — Consider initial therapy as above
appropriate > | {Cetuximab or panitumumab)”?
for '““9"25“"9| (category 2B) (KRAS/NRAS WT Best i
therapy and left-sided tumors only) No improvement in est suppo "'.'rE [:_are
ar functional status See NCCN Guidelines

(Nivolumab or pembrolizumab) for Palliative Care

(AMMR/MSI-H only)?
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Optimized Treatment Strategy
mCRC, palliative setting, PS 0-1
Unresectable Liver and Retroperitoneal LN Metastases
Molecular testing

Any RAS mut (55%) AII RAS wt (40%) BRAF mut (5%)
Bevamzumab EGFR inhibitor Bevacizumab
+ CT doublet + CT doublet + CT doublet + FOLFOXIRI
VEGFi VEGFi Bevacizumab EGFR inhibitor?
+ CT doublet + CT doublet + CT doublet + /- chemotherapy

=GER IbItor = Regorafenib Regorafenib

TAS-1027?
U S

Sridharan et al., Oncology 2014
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The “Perfect” Candidate for
First-Line EGFR mAbs

Negative selection (mutually exclusive)

» KRAS/ NRAS/ HRAS exon 2, 3, 4 wild-type -55%
* No BRAF V600E mutation - 8%
* No HER-2 amplification -2.5 %

Positive selection (not mutually exclusive)

» Left-sided cancers 70%
 High EGFR ligand expression 40%
 Low miR-31-3p? 65%

Laurent-Puig et al., ASCO 2016
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