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RAS TESTING



FIRE-3-TRIAL: RAS ANALYSIS

KRAS exon 2 wild-type subset
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FIRE-3-TRIAL: RAS ANALYSIS
OVERALL SURVIVAL ANALYSIS

A Intention-to-treat population
100+

—— FOLFIRI plus cetuximab
~—— FOLFIRI plus bevacizumab

Events Median 95% Cl

Progression-free survival (%)

— 242

S —H

250 10-0 months 8-8-10-8
103 months 9-8-11-3

T T

12 24
Number at risk

FOLFIRI plus cetuximab 297 100 19

FOLFIRI plus bevacizumab 295 99 15

C RAS wild-type population
100 -

36

10
6

Median 95% CI

Progression-free survival (%)

10-4 months 9-5-12-2
10-2 months 9-3-11.5

1
24
Time since rand
Number at risk
FOLFIRI plus cetuximab 171 64 14

FOLFIRI plus bevacizumab 171 57 8

T T
36 48
lomisation (months)

8 4
3 1 0

B Intention-to-treat population

100 - Events Median

— 158
— 185

95% Cl
28.7months  24-0-36-6
25.0 months  22.7-27-6

Overall survival (%)

T T
12 24
Number at risk
FOLFIRI plus cetuximab 297 218 111
FOLFIRI plus bevacizumab 295 214 111

D RAS wild-type population

100 Events

— 91
— 110

Median 95% Cl
33-1months  24.5-39-4
25.6 months 22-7-28.6

Overall survival (%)

T T T
24 36 48
Time since randomisation {months)
Number at risk
FOLFIRI plus cetuximab 171 71 39 20
FOLFIRI plus bevacizumab 171 68 26 9




CALGB/SWOG 80405-TRIAL RAS ANALYSIS

RAS mutations: CALGB/SWOG 80405
670/1137 patients (59%) with KRAS codon 12/13 WT tumours evaluable

621/1137 analysed (55%) analysed
95/621 (15.3%) patients new ras mutation identified

12 13 59 61

WT
e 1.8% 5.9%

EXON 2
e

ok * X

12 13 59 61 117 146
2.8% 4.2% 0%

TPercentage relate to fraction of RAS evaluable patients with mutations in particular exons;

gOne patients had a mutation at both NRAS EXONL1 codon12 and NRAS EXON3 codon61
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CALGB/SWOG80405-TRIAL RAS ANALYSIS
OVERALL SURVIVAL ANALYSIS

CALGBI/SWOG 80405: Progression-Free Survival CALGB/SWOG 80405: Overall Survival

(Investigator Determined) o8 m)
Arm N (Events) ) 95% ClI
Median

PFS
Arm N Events) | U200 | o8 o Chemo + 578 (375)| 20.9 [27.0-32.9
etux i LSS

108 |9.7-114
Chemo + Bev | 559 (498) e [y e p——
Chemo + Cetux|578 (499)| 104 |9.6-11.3

P=0.34
HR 0.925 (0.78-1.09)

P=0.55 o
i
HR 1.04 (0.91 -1.17) P

‘ ‘ 36 48 60 72 84

24 36 48
Time (Months) Time (Months)

% Event Free
% Event Free

Progression Free Survival By Arm Overall Survival By Arm
(All RAS Wild Type Patients) (All RAS Wild Type Patients)
M Median HR
— (Events) (95%Cl) (95%Cl)

0.9
(0.7-1.1)

p

e M Median HR
) (Events) (95% Cl) (95% CI)

Chemo 256

% Event Free
% Event Free

24 36 48 60

Months From Study Entry 3 48 B0 72 B4 96
49 23 13 &

- Months From Study Entry

49 18 5 2
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BRAF V60OE TESTING



THE PROGNOSTIC VALUE OF BRAF MUTATION IN CRCAND
MELANOMA: A SYSTEMATIC REVIEW AND META-ANALYSIS
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Study
Cahort

Barault L [11]
De Roock W [55]

Ferracin M [56]
French AJ [12]
Laurent=Puig P [57]
Liao W [58]

Liou JM [59]

Loupakis F [48]
Maestro ML [60]
Ogino S [62)

Park JH[63]

Price TJ[49]

Samowitz WS [64]
Saridaki Z [65]
Shaukat A [66]
Souglakos J [67]

Tie J [68]

Tran B [70]

Yokota T [71]

Zlobec | [13] (Lt colon)
Zlobec | [13] (Rt colon)
Random effects model

RCT

Maughan TS[61]
Richman SD [34]

Roth AD [41]

Tol J [69]

Van Cutsem E [9]
Random effects model

Random effects model

Farina-Sarasqueta A [45]

Country

France

Belgium

The Netherland

Italy

United States

France

China

Talwan

Italy

Spain

United States

Republic of Korea

Australia

United States

Greece

United States

Greece/United States

Australia

Australia/United States 2.41
Japan 1.44

Switzerland -0.63

Switzerland 1.04

Heterogeneity: [-squared=73.5%, tau-squared=0.3057, p<0.0001

United Kingdom 0.49
United Kingdom 0.60
Switzerland 0.46
The Netherlands 1.16
Belgium 0.10

Heterogenelty: I=squared=76,5%, tau~squared=0.0968, p=0.0019

Heterogeneity: |-squared=74.3%, tau-squared=0.2058, p<0.0001

LogHR 95%CI W(random)

0.18 [-0.58;0.95] 3.4%
1.08 [0.62; 1.53] 4.6%
0.80 [0.11:1.49] 3.6%
122 [0.25218] 2.7%
0.18 [-0.22;0.58] 4.9%
0.22 [-0.68; 1.11] 2.9%
0.70 [-0.46; 1.86] 2.2%
1.36 [0.29;243] 2.4%
[-0.29; 1.64] 2.7%
[-0.67;1.63] 2.2%
[0.14;1.22] 4.3%
[0.23;2.01] 2.9%
[0.30;1.12] 4.8%
[0.52;2.36] 2.8%
[0.55;2.01] 3.5%
[0.18;1.16] 4.5%
[0.89;2.12] 4.0%
[0.28;1.54] 3.9%
[1.86;2.96] 4.2%
[0.58;2.30] 3.0%
[-1.31;0.04] 3.7%
04 [0.40;1.67] 3.9%
0.88 [0.60;1.16] 76.9%

[0.29;0.69] 5.5%
[0.31:0.88] 5.3%
[-0.41;1.34] 3.0%
[0.86;1.47] 52%
[-0.48;0.67] 4.1%
[ 0.28; 0.94] 23.1%

[ 0.60; 1.03] 100%

Safaee Ardekani G, PLoS One 2012




TRIBE STUDY
0S DEPENDENT ON MOLECULAR SUBGROUPS AND TREATMENT

RAS and BRAF wild-type FOLFOXIRI plus bevacizumab
—— RAS and BRAF wild-type FOLFIRI plus bevacizumab

FOLFOXIRI - Bevacizumab ----- RAS mutant FOLFOXIRI plus bevacizumab
. 3 'y —— RAS mutant FOLFIRI plus bevacizumab
BRAF mt median 05 19 months ’ BRAF mutant FOLFOXIRI plus bevacizumab

(n=1 6) - £ —— BRAF mutant FOLFIRI plus bevacizumab

FOLFIRI - Bevaciczumab
BRAF mt median OS 10.7 months
(n=12)

Overall survival (%)

Number at risk

RAS and BRAF wild-type
FOLFOXIRI plus bevacizumab
RAS and BRAF wild-type
FOLFIRI plus bevacizumab
RAS mutant FOLFOXIRI
plus bevacizumab

RAS mutant FOLFIRI

plus bevacizumab

BRAF mutant FOLFOXIRI
plus bevacizumab

BRAF mutant FOLFIRI
lus bevacizumab
Gl O :
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F‘E"!'I'H‘.ii.}




MOLECULAR MECHANISMS UNDERLYING RESISTANCE
TO BRAF-DIRECTED SINGLE INHIBITION IN mCRC

PROLIFERATION & SURVIVAL PROLIFERATION & SURVIVAL PROLIFERATION & SURVIVAL

Signaling in BRAF Reactivation of EGFR Robust inhibition of MAPK
mutated CRC signaling upon BRAF pathway signaling with
inhibition inhibition of BRAF, MEK,
EGFR
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PILOT TRIAL OF COMBINED BRAF AND EGFR INHIBITION
IN BRAFMUTANT mCRC PATIENTS

>

B PR

B so Adverse event Grade1  Grade 2  Grade 3-4
B PoD | | Rash acneiform 6 40%  2(13%) O
Fatigue 4 (27%) 0 1(7%)
Alkaline phosphatase elevation 0 2 (13%) 3 (20%)
Arthralgias 2 (13%) 2 (13%) 0
Dry skin/xerosis 4 (27%) 0 0
AST/ALT elevation 0 0 3 (20%)°
Photosensitivity 2 (13%) 1(7%)
Nausea 1(7%) 1(7%)
Erythema multiforme 2 (13%)
Pruritis 2 (13%)
Rash maculopapular 2 (13%)
Neutropenia 0
Keratosis 0
Palmar-plantar erythrodysesthesia 0

syndrome
Weight loss 0
Alopecia 1 (7%)
Diarrhea 1(7%)
Hypomagnesemia 1(7%) 0
Nasal vestibulitis 1(7%) 0
3Grade 4 AST/ALT elevations were noted twice in the same patient, occurring
after initial treatment and on rechallenge with vemurafenib.
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TREATMENT OPTIONS IN BRAF MUTANT mCRC PATIENTS

a Physiological conditions b BRAF V600E tumors
Growth factor

| Transcription factors

| T
Vs g CCND1 | I / g CCND1 g DUSP E SPRY \
| Jooooox  Joosooxk Joooonok

[Cellcyole progression cedback l |

|Increased proliferation | Strong feedback
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connect Lito P et al. Nature Medicine 19,1401-1409 (2013)
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HER2 TESTING



DUAL INHIBITION OF THE HER2 PATHWAY IN mCRC:
HERACLES TRIAL

849 patients with mCRC KRAS exon 2 WT
l'* 803 HER2-negative

46 HER2+ (5.4%)

l—» 22 not eligible because PS > 2 or tumor-related
comorbidities

24 enrolled
l" 1 too early for safety & efficacy assessment

23 evaluable for response

Therapy with
» Trastuzumab 1v 4mg/kg load and then 2mg/kg/qw > m re-biopsy if possible
Lapatinib po 1000 mg/qd

Failure of previous fluoropyrimidins, oxaliplatin, irinotecan, cetuximab or panitumumab; prior Bevacizumab, aflibercept
Gl and regorafenib allowed but not mandatory
CO“"ECt Sartore-Bianchi A et al. Lancet Oncol. 2016 Apr 20. pii: S1470-2045(16)00150-9.
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DUAL INHIBITION OF THE HER2 PATHWAY IN mCRC:
HERACLES TRIAL

B HERZ immunchistochemistry score 3+ M HER2 immunohistochemistry score 3+
B HERZ immunchistochemistry score 2+ B HER2 immunchistochemistry score 2+
+ Patient response ongaing + [Patient response ongoing
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Masimum target kesion variation vs baseline (%)
Variation of sum of target lesion vs baseline (%)
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connect sartore-Bianchi A et al. Lancet Oncol. 2016 Apr 20. pii: S1470-2045(16)00150-9.

PORERED ¥ CORED




OVERCOMING RESISTANCE TO HER2-TARGETED THERAPY

HERACLES-RESCUE
HER2 AMPLIFICATION FOR COLO-RECTAL CANCER ENHANCED STRATIFICATION
RECHALLENGE WITH HER2 SELECTIVE CYTOTOXIC UPTAKE OF EMTANSINE

HER2 positive mCRC patients

HERACLES TRIAL - COHORT A HERACLES RESCUE TRIAL

lapatinib + trastuzumab : trastuzumab-emtansine (T-DM1)
RECRUITMENT CLOSED At progression 3,6 mg/kg q3wks

EudraCT 2012-002128-33 RECRUITMENT OPEN (N 13)
EudraCT 2015-003275-30
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MSI TESTING



MSI AND IMMUNOTHERAPY IN CRC

Normal cell

Deficits in DNA mismatch
repair genes

Multiple gene mutations,
manifested as microsatellite
instability (MSI)

tumor cell

Neoantigens

l Processing by APC

l Active Th1/CTL microenvironment
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MSI STATUS AND CANCER-RELATED GENOME
ALTERATIONS IN JAPAN

AIIWT + MSS  Any RAS + MSS  BRAF + MSS  BRAF + MSI-H  Non-BRAF + MSI-H

(n=423) (n=330) (n=31) (n=6) (n=9)
271 (64) 184 (56) 17 (55) 2(33) 7(78)
152 (36) 146 (44) 14 (45) 4(67) 2(22)

65 (17-86) 66 (25-88) 64 (32-81) 72 (50-79) 47 (29-72)
385 (91) 300 (91) 21(68) 4(67) 7(78)
24 (6) 15(5) 8 (26) 1(17) 1(11)
12(3) 9(3) 2(6) 1(17) 1(11)
2(0) 6(2) 0(0) 0(0) 0(0)

60 (14) 79 (29) 16 (52) 4(67)
s 133 (31) 73(22) 6(19) 1(17)

155 (37) 127 (38) 4(13) 0(0)
M""‘""“""‘, 75(18) 51(15) 5(16) 1(17)
Mutation 25(8) 41(12) 1(3) 0(0)
Wild 398 (94) 289 (88) 30 (97) 6(100)

Figure 3. Overall survival from 1%-line (N=767, patients who received systemic chemotherapy)
1.0 Gene (mu.‘)

w— All WT+MSS (n=405) 737

08 Any RAS+MSS (n=316) 491

= BRAF+MSS (n=31) 242

2 o8 e BRAF « MSE-H (n=6) 69
3 ' Non-BRAF +MSI-H (ns9)
a

02

0.0
0
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CLINICAL BENEFIT OF PEMBROLIZUMAB TREATMENT
ACCORDING TO MISMATCH-REPAIR STATUS

A Progression-free Survival in Cohorts with Colorectal Cancer B Overall Survival in Cohorts with Colorectal Cancer

1.0 P<0.001 by log-rank test 10 LT

P=0.03 by log-rank test

Mismatch repair-deficient
Mismatch repair-deficient

Mismatch repair-proficient

Mismatch repair-proficient

Probability of Progression-free
Survival
Probability of Overall Survival

No. at Risk No. at Risk

Mismatch repair- 11 Mismatch repair- 11
deficient deficient

Mismatch repair- 21 Mismatch repair- 21
proficient proficient

C Progression-free Survival in Cohort with Mismatch Repair-Deficient D Overall Survival in Cohort with Mismatch Repair-Deficient
Noncolorectal Cancer Noncolorectal Cancer

1.0+ 1.0

0.84 0.8

0.6 0.6-

0.4+ 0.4

0.2+ 0.2+

Probability of Progression-free
Survival
Probability of Overall Survival

0.0 0.0
0 0

G I o No. at Risk 9 No. at Risk 9

connect LeDTetal: ASCO 2015 LBA #100. Le DT et al. N Engl ) Med 2015. DOI: 10.1056/NEJMoa1500596
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EFFICACY DATA OF NIVOLUMAB = IPILIMUMAB
ACCORDING TO MISMATCH-REPAIR STATUS

Best Reduction in Target Lesion Size
in Patients With MSI-H

Nivolumab 3 mg/kg i Nivolumab 3 mg/kg +
Ipilimumab 1 mg/kg

7549
50 A 81% of patients with reduction

254

n

0

-25 1

in Target Lesion (%)
in Target Lesion (%)
o

-50 1

Best Reduction From Baseline
Best Reduction From Baseline

75 -
O % change truncated to 100%

-100

*Asterisks denote confirmed responses

Patients Patients

Investigator-Assessed PFS in Patients With MSI-H OS in Patients With MSI-H

Nivolumab % Ipilimumab in Metastatic CRC Nivolumab % Ipilimumab in Metastatic CRC

Nivolumab Nivolumab 3 mg/kg +
3mgikg Ipilimumab 1 mg/kg
(n=70) (n=30)

c338388383888

OS rate, % (95% CI)
PFSrate, % (95% CI)

6mo 459(298.607) 666(455,811)
9mo 459(298.60.7) NE
12mo 45.9(20.8,60.7) NE

Median PFS, mo (95% CI) 53(15.NE) NE(3 4 NE)

75.0(58 5, 85.7) 85.1(650,942)
65.6(480.78.6) 85.1(650. 4 2)
656(480, 78 6) NE

Meodtan OS, mo (94% C1) 17.1(86, NE) NE (NE. NE)

Progression-Free Survival
(% of patients)
Overall Survival
(% of patients)

0 9 0 9 12
No. at Risk No. at Risk Months

Nivolumab 70 3 3 9 5 Nivolumab 70

connect oOverman N, et al: ASCO 2016 #3501
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