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Genomic markers

RAS mut +/-
PIK3CA/PTEN mut____=

PIK3CA/PTEN mut

h Ge.ne
fusion

Kinase in

MET inh MET ampl

HER2 ampl Wild-type

double anti-HER2 POLEmut ™S anti-EGFR therapies
“_ MSI + other |
y———___ Ml s
anti-PD1/L1 BRAF non-V600 pgpaF v600E

BRAF inh + anti-EGFR +/- MEK inh _
Dienstmannet al, ASCO Ed Book 2018
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Anti-EGFR therapie

e Rechtszijdige tumor:

Bij patiénten met een RAS wt tumor of met RAS
gemuteerde tumor is er geen meerwaarde voor
anti-EGFR therapie in eerste of latere lijn.

e Linkszijdige tumor:

Bij patiénten met een RAS wt tumor is er in de
eerste lijn geen voorkeur voor de toevoeging van
bevacizumab of een anti-EGFR antilichaam aan
chemotherapie. Aanbeveling: middelen ergens
tijdens het beloop van de ziekte toedienen.
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Timing of anti-EGFR

o+ bevacizumab
FOLFOX or FOLFIRI o
~

fase 3 CALGB 80405 + cetuximab

~ * bevacizumab

FOLFIRI
fase 3 FIRE ~ + cetuximab
- F bevacizumab
FOLFOX ~
fase 2 PEAK + panitumumab
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3508 FIRE Il : AIO KRK-0306 Study Design

FOLFIRI + Cetuximab

Cetuximab: 400 mg/m? i.v. 120min initial dose
250 mg/m? i.v. 60min q 1w
mCRC B d
1st-line therapy an Om'ze -
RAS wild-type FOLFIRI + Bevacizumab
Bevacizumab: 5 mg/kg i.v. 30-90min ¢ 2w

New 1: updated efficacy results with 85% OS events

New 2: per protocol analysis

ASCQ 1.% Oncologlsch Netwerk



FIRE Ill: Efficacy in the all ATP -population

. - - -
Efficacy in the RAS wild-type ATP population (n= 352)
Evorss” [Bedan T e St e 95%Cl

1.0 FOLFIRI 161/169 1.0 FOLFIRI 140/169
3 Cetuximab ~ 953% 03 (95N8) Cetuximab 82.8% 325  (259383)
: .
o >

0.75 FOLFIRI 178/183 5 075 FOLFIRI 166/183
% Bevacizumab 97.3% 10.7 (9.9-11.8) % Bavaciztiniab 90.7% 26.1 (23.7-29.0)
o -
F Log-rank test p=0.99 HR=1.00 § Log-rank test p= 0.011  HR= 0.75
£ 050 3 050
e [=]
- 2
3 z
% 0.25 -g 0.25
2 a
o
o

0.0 -

12 24 36 48 60 72 L 12 108
Months since randomisation Months since randomisation
FOLFIRI Cetuximab FOLFIRI Bevacizumab P-value (OR)
Vo Y
Overall Response Rate ( n/%) 130 76.9 118 64.5 0.014 (1.84)

ASC(_) ’ Oncologlsch Netwerk

@ Zuidoost-Nederland



* FIRE Ill studie toont een hogere response rate
voor patienten behandeld met cetuximab vs

bevacizumab (primaire eindpunt), geen
verschil in PFS, wel verschil in OS.

e Verschil in OS niet bevestigd in grotere CALBG
80405 studie
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3509: GEISSLER. VOLFI PHASE Il TRIAL DESIGN

mFOLFOXIRI +

panitumumab
- If resectable:
N =63 Surgery, then

1st-line WT RAS
N =96

protocol treatment to

N FOLFOXIRI maximum 12 cycles
N=33

RESPONSE RATE
Cohort 1: unresectable 87.3% (76.5-94.4)

Cohort 2: chance of secondary resection
p 0.004 ORA4.5

60.6% (42.1-77.1)

. 208ASCQ #ascois
v 208ASCO - CO000 . Alberto Sobrero ABSTRACT #3506
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PFS VOLFI trial

T Graad 3-5 toxiciteit:

L n (%) (95% Cl)
L, mFOLFOXIRI +

s b ™" panitumumab whed  SingEite Sl 3 2 . 8% VS 1 2 . 1%
07 : == FOLFOXIRI 29 (87.9) 10.1 (7.8 to 12.1) (p — 0.0297).

L2 HR = 0.920 (95%-Cl, 0.584 to 1.451)

00

1 P=0.72

04 4

03

Probability of progression-free survival

01

Time (months)

Alberto Sobrero
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VOLFI studie, door met fase llI?

* Primaire eindpunt behaald, echter:

— Welk eindpunt? OS? Met 2x zo veel toxiciteit wil je
dan wel een groot verschil vinden

— Resectabiliteit? Bias..
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Maintenance mCRC eerste lijn

e Oxaliplatin kan veilig onderbroken worden na
6 cycli FOLFOX (OPTIMOX) 1

* Onderhoudsbehandeling met capecitabine
plus bevacizumab na behandeling met 6 cycli
CAPOX-B geeft winst in progressie vrije
overleving tov observatie (CAIRO3 studie)?

* Onderhoudsbehandeling met anti-EGFR?

Tournigand JCO 2006

2Simkens et al. Lancet 2015
ASC( ) & Oncologisch Netwerk
- Zuidoost-Nederland
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Valentino studie

Valentino study design Arm A

FOLFOX-4 up to 8 cycles 5-FU/LV

RAS wt Panitumumab

untreated unresectable
mCRC pts

- Arm B
N=224 FOLFOX-4 up to 8 cycles

FOLFOX-4 (e

oxaliplatin 85 mg/m2 d1 q14 .
LV 200 mg/m2 d1,2 gl4 factors:
| 5FU bolus 400 ma/m2 d1,2 q14 Center
5FU pyi 600 mgim2 d1,2 14 Prior adjuvant
(YIN)

5-FUILV N. metastaticsites Panitumumab

LV 200 mg/m2 d1,2 q14 (1/>1)

5FU bolus 400 mg/m2 d1,2 q14 \

SFL pvi 600 mg/m2 d1,2 g14 l I l

Disease progression/unacceptable
toxicity/consent withdrawal

Panitumumab Induction therapy Maintenance therapy

panitumumab 6 ma/ka d1 q14

NCT02476045

meevreo e 2018ASCO # sresenten sv: Filippo Pietrantonio, MD VALENTINO study
ANNUAL MEETING ired for reuse.
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Patients and disease characteristics

Arm A (5-FU/LV + pan) Arm B (pan)
Baseline Characteristics N=117 N=112

(%) (%)
Gender (M/F) 67133 66/34
Median age (years, IQR) 62.6 (55-71) 62.4 (64-70)
ECOG performance status (0/1) 72/28 72/28

Prior adjuvant treatment (Y/N) 14/86 17/83

Primary tumor resected (Y/N) 62/38 64/36
Liver-limited disease (Y/N) 36/64 35/65
Synchronous metastases (Y/N) 80/20 74/26
Number of metastatic sites (1/>1) 53/47 58/42

Primary tumor location (right/left) 16/84 20/80

BRAF status (wt/mut) 97/3 95/5

| #AS s ; :
presenreo ar: 2018 ASCO :;:f??l? G presenten By:  Filippo Pietrantonio, MD VALENTINO study 2
ANNUAL MEETING permission required for reuse.
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Primaire eindpunt: PFS

Pan better 5-FU/LV plus Pan better

iHR=1.55 .
—+—e—— |nferiority of Pan

1.0 1.515 1.946

Non-Inferiority Margin Upper boundary of

one-sided 90% ClI

meaeow: 208ASCO 1501

St presentep By:  Filippo Pietrantonio, MD VALENTINO study
ANNUAL MEETING permission required for reuse
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PFS

HR =1.55; 95% CI: 1.09-2.20; p=0.011

10-months PFS Median PFS
Rate 95% ClI Months 95% ClI

ArmA
(5-FU/LV + pan)

62.8% 54.0-73.1 13.0 10.5-16.0

= Panitumumab 5-FU/LV
Panitumumab

Arm B
(pan)

o 2 4 & & 6 @ 4 15 @ 3@ 52.8% 43.4-64.3 10.2 8.9-12.2
Time (months)

Pts at risk

[Panitumumab 5-FU/LV
Panitumumab

117 109
112 104

98
93

86
75

eresenten st 2018 ASCO #AQCC” 8 eresentep 8v:  Filippo Pietrantonio, MD VALENTINO study 1

Stides hppe:y[h uthor,

ANNUAL MEETING permission required for reuse.
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Onderhoud met anti-EGFR

* Onderhoudsbehandeling met alleen
panitumumab is inferieur in deze studie

 Geen gegevens over evt reintroductie van 5FU
of FOLFOX / moment van 2° progressie

e Kleine studie

ASC( ) 2 Oncologisch Netwerk
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Anti-EGFR resistant clones decay exponentially after progression: Implications for anti-EGFR rechallenge

Christine M. Parseghian’, Jonathan M. Loree?, Van Morris?, Allan A. Pereira’, Eduardo Vilar Sanchez’, Bryan Kee', Kanwal Raghav’, Arvind Dasari', Ji Wu', Victoria
Raymond?, Kimberly C. Banks®, Amir Ali Talasaz®, Richard B. Lanman3, Michael J. Overman’, Scott Kopetz!
U.T. MD Anderson Cancer Center, Houston Texas, 2BC Cancer, Vancouver, Canada, Guardant Health Inc., Redwood City, California

THE UNIVERSITY OF TEXAS

MD Anderson
Cancer Center

Making Cancer Hisf

Background

+ Colorectal cancers (CRC) treated with anti-EGFR therapy (EGFRi) evolve by
a repetitive process of genetic diversification and clonal evolution.!

+ The development of KRAS/NRAS (RAS) mutations are a common
mechanism of acquired resistance to EGFRI, and recently, subclonal
mutations in the FGFR ectodomain have also been implicated in the
development of acquired resistance to EGFRi.

« After discontinuation of the EGFRI, RAS and EGFR resistance mutations no
longer have a growth advantage relative to other clones (Fig 1)
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Fig. 1. Mutaled cells can

be detected and

quantified (orange ling)
2 by testing for the
presence of KRAS
mutations in clDNA. This
GIDNA screening may
allow the onset of drg
resigtance (o be delected
at an earlier stage of
discass pragrassion than
can be achieved using
standard lechniues. *

[ —

ot s

Vilar . et ul, Nature 2012

« We have previously shown that these clones decay®, but the impact of time
on MT allele frequency from last treatment with EGFRi has not been
previously validated.

Methods

We first analyzed a retrospective cohort of 135 patients at U.T. MD Anderson
Cancer Center with RAS/BRAF/EGFR"™ mCRC who had been treated with
EGFRi and in whom plasma samples had been collected for sequencing of
circulating tumor DNA (ctDNA) on a platform optimized for very low allele
frequencies (AF) (Guardant360%).

Relative MT allele frequency (rMAF) approximates the percentage of tumor
cells shedding the MT of interest into the circulation, and was defined as:

Mutant Allele Frequency of a Mutation
Maximum Mutant Allele Frequency Detected In That Sample

Analysis was limited to the dominant RAS (KRAS/NRAS) and EGFR clones,
defined as those with the highest relative allele frequency in the initial plasma
sample.

An external cohort of 4,465 patients who had ctDNA sequencing completed
(Guardant360®) was used to validate our institutional findings. Of these, 267
patients had serial plasma testing and were used for this analysis.

Given data demonstrating exponential decay, the serial sampling allows
measurement of the decay rate and half-life calculation:

A =rMAF at Time B — rMAF at Time A
Time B - Time A {(months)

ASCO)

2 = m(z)

Results
A Exponential decay of the RAS and EGFR alleles A il
i &5 Mean +- SD
uw =
= 20 o B
= £
L4 =3
.
8 15 R =4.3mo.
- 12 = 4.8 months, r = 0.94 © __I._
S s 4
w 2 I
o< =
P s . Lt
E o 2
2 t T T v
o 8 10 15 o -
Time after discontinuation of EGFR inhibitor (mo)
B B
Exponential decay of the RAS allele
15 10
L Mean +/- SD
B L]
.

Relative AAS allele frequency (%)

Relative EGFR Allele Frequency (%)

"2 = 3.4 months, r = 0.93

T T T d
0 5 10 15

Time after discontinuation of EGFR Inhibitor (mo)

Exponential decay of the EGFA allele

12 = 6.9 months, r = 0.94

0 5 10 15
Time after discontinuation of EGFR inhibitor (mo)

Fig. 2. A. Sum of exponential decay of median AAS and median EGFR

allele frequencies (I'?

= 4.8mo, r =0.94). B. Exponential decay of the

median RAS allele over time after discantinuation of EGFRi (t2=3.4
mo; r = 0.93). C. Exponential decay of the median EGFA allele over time
after discontinuation of EGFRI (2 = 6.9 mo; r = 0.94)

A RAS rMAF { A time (mo)
.

(2]

10

®gg®  Means:SD

A EGFR rMAF { & time (mo)

0 T

Fig. 3. A. Estimated exponential decay of the average of
the AAS plus EGFR allele on an external cohort of
patients (2 = 4.3 mo.). B. Estimated exponential decay of
the RAS allele on an external cohort of patients (1*2 = 3.7
mo.). C. Estimated expanential decay of the EGFR allele
on an external cohort of patients (t"2 = 4.7 mo.).

P =0.11 for a difference between AAS and EGFA.

There was an inverse relationship between the
tMAF of RAS and EGFR and time since last
treatment (Fig 2A -C), but no change in truncal
APC and TP53 inactivating mutations.

Our analysis showed that the decline in RAS/EGFR

tMAF is best described by an exponential decay
maodel (r=0.93 for RAS and 0.94 for EGFR), (Fig.
2A-C).

At progression an EGFRI, the modeled median
AAS rMAF and EGFArMAF was 10.5% and
10.8%, respectively (Fig. 2B-C).

These clones exponentially decayed with a
cumulative hali-life of 4.8 months (Fig. 2A).

We were able to validate our institutional RAS and
EGFR rMAF findings using a large external dataset
{Fig. 3A-C).

We showed that the RAS rMAF exponentially
decayed with a half-life of 3.7 months, and that the
EGFR rMAF exponentially decayed with a half-life
of 4.7 months (Fig 3B-C).

The Mann-Whitney test found no significant
difference between the decay rate of the RAS and
EGFR clones (P = 0.11), and these clones
exponentially decayed with a cumulative half-life of
4.3 months (Fig. 3A).

When the analysis was expanded to include all
mechanisms of resistance, including all RAS and
EGFR resistance mutations, our mode! predicts
that at the time of progression only 30% of the cells
in the tumor carry a mutation in

Fig. 4. Tumor response map from a patient with serial plasma
ciDNA. The EGFR G465 clone is not detected at the first time
point, then decreases again at the final time point (ND, 3.07%,
0.48%)

RAS/EGFR/BRAF/MAP2KT.
i

smon

3695 s Gl

‘l’

s

Exponential decay of the RAS and EGFR alleles.
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Time after discontinuatian of EGFR inhibilor (mo}

Fig. 5. Comparison of the exponential decay of the
median RAS plus EGFR tAF in the MD Anderson cohort
(1'? = 4.8 ma) and validation cohart ('? = 4.3 mo)

Conclusions

+ We have identified that AAS and EGFR
mutant alleles decay exponentially over
time since last treatment with anti-EGFR
therapy.

At the time of progression, our model!
predicts that only 30% of the cells in the
tumor carry a mutation in
RAS/EGFR/BRAF/MAP2K1.

These results provide a molecular
explanation for the efficacy of anti-EGFR
rechallenge therapies after a period off
EGFR inhibition.

The half-life of these clanes may help guide
the timing of rechallenge therapies, and
could be monitored by ctDNA.
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e Cohort van 135 ptn; validatieset van 267 ptn

 Behandeling met anti-EGFR antilichaam,
sequentiele analyse van ctDNA op RAS/EGFR
allelfrequentie na staken anti-EGFR
behandeling
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equency (%)

Afname RAS allel na staken anti-EGFR

t"2 = 3.4 months, r = 0.93

Time after discont Inuation of EGFR Inhibitor (meo)

1'2 = 6.9 months, r = 0.94

Volgens het model heeft slechts
30% van de cellen in de tumor
een mutatie in de RAS/EGFR
pathway

Oncologlsch Netwerk
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RAS mut
and oth¢r mut

First-line \ @ a Non-cetuximab-
cetuximab + CT 2SI T containing treatment

Cetuximab- Cetuximab- Cetuximab-
sensitive tumor insensitive tumor sensitive tumor

anti-EGFR treatment holiday

From Goldberg R et al. 2018
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Cetuximab re-challenge

na progressie op eerdere anti-EGFR behandeling en 2¢
lijn zonder anti-EGFR: fase Il studies

Author interval RR

Santini 2012 6 months 58%

Liu 2015 4.6 months 54%

Rossini 2017 - 25%
> 4 months

mesewvena: 2018 ASCO #ascols - Alberto Sobrero
ANNUAL MEETING permission required fo
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Conclusies anti-EGFR

 Behandeling met chemotherapie en anti-EGFR
geeft ongeveer 10%-30% hogere response rate
in de FIRE3, VOLFI studie

* Onderhoudsbehandeling met alleen
panitumumab is inferieur tov 5FU-
panitumumab

* Eris een rationale voor een re-challenge met
anti-EGFR therapie

ASC( ) 2 Oncologisch Netwerk
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Genomic markers

RAS mut +/-
PIK3CA/PTEN mut____=

PIK3CA/PTEN mut

h Ge.ne '
fusion

Kinase in

MET inh MET ampl

HER2 ampl
double anti-HER2 POLE mu
IVISI + rJther|

Wild-type

anti-EGFR therapies
; ) Ml !
anti-PD1/L1 BRAF non-V600 pgpaF v600E

BRAF inh + anti-EGFR +/- MEK inh _
Dienstmannet al, ASCO Ed Book 2018
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MSI| tumoren

Het mismatch repair systeem richt zich met name
op herstel van single nucleotide inserties en
deleties = frameshiftmutaties

Treedt vaak op op plekken van veel DNA repeats
(micro satellieten)

MSI CRC: 10-100x zo veel mutaties in vergelijking
met MSS tumoren

Lymfocytair infiltraat

ASC( ) 2 Oncologisch Netwerk
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Prognostische waarde van MSI bij CRC

Stage Distribution

Cumulative survival

Cumulative survival

1.0 +
0.9 1
0.8 4
0.7 1
0.6 -
0.5 4
0.4 4
0.3 1
0.2 4
0.1 4

dMMR

+ o gegr
R e e T L

Stage |

5years DFS
MSI-H (n=56) 97.6%

HR (95% CI) P-value
0.307 (0.148-1.069) 0.068

0.0 1

— MSI-LUMSS (n=497) 91.9% 1.000

1.0 1
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T T T T T T
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dMMR |

Syears 052  HR (95% Cl) P-value

MSI-H (n=20) 15.6% ZW(Iﬁdl-ﬂma} <0.001

0.0 4

— MSI- UMSS(n 374) 47.9%
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Cumulative survival
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0.1 4

0.0 4

Stage |l

SyearsDFS  HR(95% Cl)  P-valua

MSI-H (n=138) 92.6% 07%(053‘ 0.038) 0.017
— MSI UMSS(n—lmB) 83.0%
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Pembrolizumab MSI mCRC

KEYNOTE-164 cohort B

« Metastatic CRC, MSI-H (IHC or PCR), =1 prior line of therapy (35%)

» Pembrolizumab 200 mg Q3W for 2 years or until progression,
unacceptable toxicity, or withdrawal of consent

» Tumor response was assessed Q9W per RECIST v1.1, independent review

* The primary endpoint was ORR

Le, KN164B, ASCO 2018

| #ASCO18
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Respons

Best Percentage Change From Baseline in Target
Lesion Size (RECIST v1.1)

* Median duration of follow-up:
12.6 months (range, 0.1-15.4)

* ORR: 32% (95% CI, 21%-45%)
» 2CR, 18 PR

* Median duration of response:
not reached (2.1+ to 13.2+
months)

» 15 (75%) patients had duration
of response >6 months
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Le, KN164B, ASCO 2018
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Progressie-vrije overleving

Events 6-mo 12-mo Median, mo
n (%) Rate Rate (95% CI)

MSI-HCRC 37 (59%) 49% 1% 41 (2.1-NR)

8 10 12
Time, months

Le, KN164B, ASCO 2018

(E . A7 33 30 24 22 24 6 0 0
#ASCO1
presentep at: 2018 AS O Z;.i?,mmwae,a,mm.m, PRESENTED BY: NEILH. SEGAL
permission requir for reuse.
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Overall survival

Events 6-mo 12-mo Median, mo
n(%) Rate Rate (95% CI)

MSI-H CRC 16 (25%) 84% 76% NR (NR-NR)

=S
.
2
g
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N
<
o
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8 10
Time, months
No. at risk

63 48 46

Le, KN164B, ASCO 2018

| #ASCO1
PRESENTED AT: 2018 ASCO ASCCE PRESENTED BY: NEIL H. SEGAL 24

Slides are the property of the author,
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Abstract 3514: Comparison to other anti-PD1 studies

ORRin %
[95% CI]

Best overall response, n (%)
CR
PR
SD
PD
Unable to determine

Disease control in %4
[95% CI]
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KEYNOTE-016
dMMR/MSI-H CRC
n=40

52%

FDA-label
dMMR/MSI-H CRC
n=90

36%
[26,46]

#3514
h=63

32%
[21, 45]

dMMR/MSI-H CRC
n=74

31.1%
[20.8, 42.9]

2 (3) 0
18 (29)
16 (25)
25 (40)
2 (3)

57%
[44, 70]

69%
[57, 79]
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MSI CRC fase lll studies

mFOLFOX6/Bevacizumab
NRG-GI004/SWOG-1610 / :
IVISI-high mCRC — —_— Atezolizumab
Frontline N=311 PI: James Lee and Michael Overman\i mFOLFOX6/Bevacizumab
+ Atezolizumab

Metastatic

g mFOLFOX6/Bevacizumab

Pembrolizumab

mFOLFOX6 + Atezolizumab (12 cycles)
_—r then Atezolizumab x 6 months

T =, ©
Adiuvant Resected Stage lll ~

N=700 PI: Frank Sinicrope mFOLFOX6 (12 cycles)
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Conclusie

 Het wordt aanbevolen om alle patiénten
voorafgaand aan de behandeling de mismatch
repair status te bepalen

e Pembrolizumab en nivolumab hebben bij een
klein aantal patienten met een MSI tumor in
fase Il studies duidelijk resultaat getoond

e Fase lll studies ongoing (adjuvant, 1°© lijn
gemetastaseerd)
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e Gemetastaseerd colorectaal carcinoom

— EGFR: timing en maintenance
— MSI
— HIPEC

e Vroeg stadium coloncarcinoom
— ctDNA
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Peritonitis carcinomatosa

Median overall
100 ., survival months
90 - (95% C1)
80— R, ---- Patientswith liver metastasis 19-1(18.3-19.-8)
b b ---- Patientswith lung metastasis 24-6 (22.7-26-4)
= 70 —— Patients with peritoneal 16-3(13-5-18.8)
"_5 ol metastasis
: 5o
T 40
g
o 30 3
20+
10- e
0 T T T T 1
0 12 24 36 48 60
Nuober wh ik Time from randomisation (months)
(number censored)
Patients with liver metastasis 3179 (2) 2187 (127) 901 (355) 328 (221) 93 (144) 26 (43)
Patientswith lung metastasis 623 (0) 483(30) 238(81) 73(76) 15(33) 5(9)
Patients with peritoneal 193 (0) 110(8) 38 (14) 13@7) 4(3) 0(2)
metastasis

Franko et al Lancet Oncol 2016
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Peritonitis carcinomatosa

Median overall
100 — survival months
90 (95% CI)
80 — Isolated peritoneal metastasis 16-3(13-5-18.8)
- 558 —— Non-isolated peritoneal metastasis 12-6 (12:0-13-1)
xR 70 X ---- Non-peritoneal metastasis in 20-0 (19-4-20-6)
T 60— i one organ
g 50— “ -~ Non-peritoneal metastasis in 157 (15-2-16-3)
A "R, .. multiple organs
T 40 Mg
g 30
20
W e R TSR
0 ] I I I 1
0 12 24 36 48 60
Number at risk Time from randomisation (months)
(number censored)
Patients with isolated 193 (0) 110 (8) 38(14) 13 (@7) 4(3) 0(2)
peritoneal metastasis
Patients with non-isolated 1181 (4) 583 (43) 175 (75) 35 (43) 9 (11) 2(5)
peritoneal metastasis
Patients with non-peritoneal 4385 (3) 3031(183) 1302 (499) 462 (338) 122 (208) 35(61)
metastasis in one organ
Patients with non-peritoneal 4790 (3) 2873(176) 977 (468) 243 (253) 56 (98) 12 (27)
metastasis in multiple organs

Franko et al Lancet Oncol 2016
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HIPEC en cytoreductieve chirurgie

CYTOREDUCTION AND HIPEC VERSJS CHEMOTHERAPY : . .
Kaplan—-Meier survival estimates, by arm

arm = Standard
arm = HIPEC

=
F=}
@
o
<]
—
0.

standard

19 control i
28 4 HIFEC T T T T T T T T
' 12 18 2 30 36 42 48 54 60 66 72 7

12 24 36 . B
months from randomization Time in months

Verwaal JCO 2003

Verwaal JCO 2008
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Uitgebreid van peritonitis

Peritoneal Cancer Index
w— (-6
7-12
— 13-19
—_—>19

Survival Probability

| | | |

0 1 2 3 4 8
Time (years)
Elias JCO 2010
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Impact van residuale ziekte

Survival Probability

os-ASCO)

1.0“»-‘

0.9
0.8
0.7 1
0.6 -
0.5+
0.4-
0.3
0.2
0.1

Completeness of Cytoreduction
= () mm

<2.5mm
w— 2.5 mm

0

| | | |

1 2 3 4 5
Time (years)

Elias JCO 2010
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Prodige 7 trial: winst van HIPEC

Unicancer Prodige 7 trial design

For both arms:

with HIPEC Patients received
systemic
chemotherapy

for 6 months,

either pre-operative,
post-operative, or
both

Surgery:
complete surgical
resection
<1 mm

Peritoneal
carcinomatosis of
colorectal origin

MN—=200OZ2>»mx

Stratification :

Centre

Residual tumor status (RO/R1vs R2 £1 mm)
Prior regimens of systemic chemotherapy
Neoadjuvant Chemotherapy

¥ # A
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HIPEC Arm (open or closed technique)

After Cytoreductive surgery

o - Oxaliplatin 46Omg/m2 in 30 minutes (360mg/m? in closed procedures)

o :
o - Folinic Acid 20mg/m } During HIPEC
5FU 400mg/m?

D.Elias Annals of Oncology 2002
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Baseline karakteristieken

Demography Non -HIPEC

WHO performance status

Missing

Primary Tumour Localisation
Right colon

Transverse colon

Left colon

Rectum

Missing
Primary Tumour Treatment
Surgery

Chemotherapy
Previous Treatment of PC

Surgery
Chemotherap

)18 ASCO gaseis PRESENTED BY: Francois Quenet
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Peritonitis carcinomatosa
karakteristieken

Synchronous PC 51 38.6 54 40.9
1

PCI <1 75 56.4 77 58.3

30.1 29

Complete macroscopic cytoreduction RO/R1
Residual disease <1mm R2

. _
0 AS‘ O #ASCO18 By

i . Francols Quenet
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Toxiciteit

Morbidity at 60 days

| | HeC Non-HIPEC

Grades
All Complications 3-4-5 32 24.1 18 13.6 0.030

Intra-abdominal complications 3-4 0.377

Extra-abdominal complications . 12.1 0.071

Hospital Stay

18.0 [8;140]| 13.0  [1;62] <0.0001

presentepar. 2018 ASCO fHSC?w . Frar
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Overall survival

Median Follow Up: 64 months [95% CI:58.9-69.8]

Median Survival 41.7 412 0.995
(months) [36.2-52.8] [35.1-49.7]
[95% CI]

1-year Survival 86.9% 88.3%

| \ \ \ | \ \ | | 5-year Survival 39.4% 36.7%
12 18 24 30 36 42 48 54 60 66

Time (months)
Number at risk

Non HIPEC 132 124 113 109 94 83 72 56 45 36 27 22 - : (s . =
HIPEC 133 123 111 106 98 87 74 58 49 37 30 22 HR=1.00: 95%CI [073 137] p_0995

‘ Non HIPEC HIPEC
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Forest Plot for Overall Survival

HIPEC NON HIPEC | [1C95%] Interaction test
E/N E/N P-value

Sex
Men 35/65 44/67 L [0.46-1.12] 0.061
Women 44/68 36/85 3 [0.84-2.03]

Nb LN involved (Primary tumor)
<5 47/93 49/86 1 E [0.59-1.32]
>=5 32/40 31/46 : [0.72-1.96]

Previous CT
1st line 57/99 52/89 - . [0.69-1.47]
2d or 3rd line 22/34 28/43 - [0.52-1.59]

Preoperative Nutrition
No 14721 14/24 - . [0.71-3.14]
Yes 63/109 65/107 X [0.62-1.24]

Neoadjuvant CT ] [0.87-4.51)
No 16/23 9/21 T
Vac B350 [0.60-1.18]

PCI
=1 34775 ; X [0.62-1.59]

[11-15] 1118 A [0.21-0.90]
>15 34/40 : [0.64-1.91]

Resection
R1 701119 j [0.69-1.34]
R2<1 mm 9/14 i [0.35-2.41]

TOTAL 791133 B [0.71-1.32]

Favors HIPEC Favors Non HIPEC

The p-value is from the test statistic for testing the interaction between the treatment and any subgroup variable
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Conclusie prodige 7 trial

 De behandeling van peritonitis carcinomatosa
bij CRC toont duidelijke winst van
cytoreductieve chirurgie

 De toevoeging van HIPEC met oxaliplatin
beinvloedt de overleving niet.

ASC( ) 2 Oncologisch Netwerk
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Discussie

Verschillende centra
Relatief lage PCI
Kleine aantallen

Verschil in systemische behandeling?

Impact van moleculaire subgroepen (RAS,

BRAF?)

ASCO)

L
L
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e Gemetastaseerd colorectaal carcinoom

— EGFR: timing en maintenance
— MSI
— HIPEC

e Vroeg stadium coloncarcinoom
— ctDNA
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ctDNA in stadium Il

Circulating tumor DNA (ctDNA)

" Y » Reflects alterations in cancer
nnnnn oo e SARE * Presence highly predictive of

circulating tumor cell

peticel @ | TR Y | recurrence
| | » Feasible in clinical practice

phagocyte

leukocytes

RBCs

. ortant Questions Remainin
" - How often
* Which assay
Sei i » Design prospective clinical trials

(Tie, Sci Transl Med, 2016; Tie, Gut, 2018; Overman, ASCO, 2017; Garcia-Murillas, Sci Transl Med, 2015;
Germano, Clin Colorectal Cancer, 2018; Vidal, Ann Oncol, 2017)
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Abstract 3516: Serial circulating tumor DNA (ctDNA)
analysis as a prognostic marker and a real-time
indicator of adjuvant chemotherapy (CT) efficacy in
stage Ill colon cancer (CC).

Jeanne Tie, Joshua Cohen, Yuxuan Wang, Margaret Lee, Rachel Wong, Suzanne
Kosmider, Sumitra Ananda, Jin Hee Cho, lan Faragher, Joseph James
McKendrick, Carmela Corfield, Belinda Lee, Kathryn Maree Field, lan Jones,
Lu Li, Cristian Tomasetti, Nickolas Papadopoulos, Kenneth W. Kinzler, Bert
Vogelstein, Peter Gibbs.
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Objective/Methods

» Objective:

« Does ctDNA predict recurrence and benefit from chemotherapy?

* Methods:

« 95 patients with stage Ill colon cancer, all received adjuvant
chemotherapy

« ctDNA - post-surgery, during chemo and at treatment completion
» Sequenced for 15 genes commonly altered in CRC
* Clinicians were blind

| #ASCO18 . s
PRESENTED AT: . 2018 ASCO ”w“_ﬂ S eresenten av:  DUSEin Deming, MD
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Resultaten: positief ctDNA

« ctDNA Pos Post-op: 2yr RFS

ctDNA Positive (n = 19) 43%

« Chemotherapy can clear
Month 2 during ctDNA Positive E ctDNA Negative CtD NA fo r ~ 50%

chemo (n = 17) (n=7) (n=10)

 Pos then pos: 2yr RFS 33%

End of ctDNA
raatraant ctDNA Pos | ctDNA Neg e

(I"I=18) (n=6) (n=1) (n:’])

ctDNA Pos | ctDNA Neg
(n=2) (n=8)

 Pos then neg: 2yr RFS 59%

ereseneo ar: 2018 ASCO S#;ASCO1 $ presentep By:  DUSEin Deming, MD 7
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Resultaten: negatief ctDNA

ctDNA Neg Post-op: 2yr RFS 84%

ctDNA Negative (n = 76)

ctDNA became positive for some

Neg then Neg: 2yr RFS 86%
ctDNA Positive ctDNA Negative

chemo (n =63) (n=2) = (n=61)

Neg then Pos: 2yr RFS 25%

3 0
WSVl CtDNA Pos | ctDNANeg  \UPA | GIDNAPos | ctDNA Neg Likely 25% of ctDNA Neg pts

n=11) (=1 | (=1 | I% (=5 | (n=56) remain negative due to
chemotherapy

presenten ar. 2018 ASCO iiSCOlS pertyf the utor presenTeD BY:  DUStin Deming, MD 8
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Vervolg

Should we investigate if we can avoid chemotherapy in ctDNA
negative stage Ill colon cancer? Not at this time, improve sensitivity

ctDNA negative and will

remain so regardless of chemo
ctDNA

positive

ctDNA ’

negative

ctDNA will become positive

Operative
regardless of chemo

Management

ctDNA kept negative by chemo

~80% of cases

eresenten . 2018 ASCO #_ASC(E 8

PRESENTED BY: Dustin DelTilin‘:.“ MD
Stides are the propert 3
ANNUAL MEETING »e’rmefs‘;wan(rew;sufarure:[Js:W

ASCQ)

Estimated Numbers

67% of cases

8% of cases

25% of cases
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Clinical Trial Implications

Should we investigate if we can escalate therapy in ctDNA positive
stage Il colon cancer? Yes, however which agents unclear

ctDNA RFS: 20%

: ositive '
Operative P Chemg. ctDNA
Management CtDNA i positive

negative

1 #ASCO18 k: e
PRESENTED AT: . 2018 ASCO ”m“_"wam,” eresewten gv:  DUSEIN Deming, MD 1
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Clinical Trial Implications

Should we initiate therapy for ctDNA positive stage |l colon cancer?
Yes, NRG-GI005 (PIl: Van Morris)

Current Standard Approach Clinical Question

CctDNA -

positive EhEmo
Operative

Management

Operative e S, Yot
Management ‘ CRseryetin (DNA
c

negative Observation

3 #ASCO18 . - .
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Vragen?

™ Never Ask "
|
Google For
medical advice q@.
| have gone from
mild headache
to
clinically dead

in
kThree Clicks...
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Stratifiers: Drivers or slot machines?

Mutation incidence in mCRC

APC 80%
s . TP53 50%
B_score ., 9 | i K RAS 40%

]

@) ® . All RAS 50%
e " _—c . BRAF 8-10%

A ¢ @S ems2 PIK3CA 12%
-l POLE 0.5%

’subtypo? H = SU btypé‘

( Intlammatory . ;‘ . MSI 5?"6
CCs [ [ .
.2 A_score - Gopletlike Mutation load continuous

v

Cms1 S - CMS 1-4 80% allocated

subltype %";
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Consensus Molecular Subtype (CMS) groups

CMS4 or “TGFp active”

VISI-like™

To be defined

To be defined :
(combinations with (anti-PD1/L1 +
TGFP receptor inh? antiangiogenic?)
or HSPS0 inh?)

CMS3 or Metabolic CMS2 or Canonical

To be defined
To be defined (anti-EGFR?)

Modified from Guinney J, Dienstmann R et al. Nat Med 2015

POST — ASC( ) q@ Oncologisch Netwerk
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CMS subtypes — clinical and molecular correlates

CMS2 - Canonical

High chromosomal instability
Microsatellite stable

CIMP negative
WNT and MYC activation

CMS3 - Metabolic
Heterogeneous chromosomal/
microsatellite status
KRAS mutations
Metabolic reprogramming

Right colon

CMS1 - MSI - Immune
Microsatellite instability

CIMP high
Hypermutation, BRAF mutations
Immune activation

wos1-ASCO)

Left colon

CMS4-Mesenchymal
High chromosomal instability
TGFb activation

Invasion, matrix remodeling
Angiogenesis

Rectum

Guinney J, Dienstmann R et al. Nat Med 2015
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Reduction in Target Lesions Regardless of PD-L1

Expression, BRAF or Lynch History

Tumor PD-L1 Expression BRAF Mutation Clinical History of Lynch
Status Syndrome
o - i :Z m Mutant m Yes
g Wild type 50 4 No

+ Confirmed CR/PR

+ Confirmed CR/PR + Confirmed CR/PR

%)

Lesion Size (%)
Lesion Size (%)
o

&
S
&
=)

&
=

R

-100+

Investigator-Assessed Best Change in Target
Investigator-Assessed Best Change in Target

-100 1

THE UNIVERSITY OF TEXAS

PRESENTED AT: gg&gﬁ&gg j‘gj(jflif e rresented B:  Michael Overman l\/ﬂ:)Anderson
Center

Investigator-Assessed Best Change in Target Lesion Size

o
o
1

Overman et al. Lancet Onc 2017
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Molecular-driven therapeutic hypothesis

Strat_egy: l_:’D1 blockgde * Epithelial
epigenetic modulation . CMS2
or MEK inhibitors or TCB MAbs? " Metabolic

CMS3

Mesenchymal
CMS4

Strategy: combination of immune-
stimulatory drugs and inhibitors of
immune suppression

Zuidoost-Nederland
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Genomic markers

RAS mut +/-
PIK3CA/PTEN mut____—

PIK3CA/PTEN mut

h Ge.ne
fusion

Kinase in

MET inh MET ampl

HER2 ampl
double anti-HER2 POLE mut
IVISI + otherl

Wild-type

anti-EGFR therapies
; ) Ml !
anti-PD1/L1 BRAF non-V600 pgpaF v600E

BRAF inh + anti-EGFR +/- MEK inh _
Dienstmannet al, ASCO Ed Book 2018
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/

» Metastatic CRC
+ Treatment failure with
fluoropyrimidines,

= Anti-EGFR naive
* KRAS exon 2 WT

N=180
\

oxaliplatin, and irinotecan

\

/

PRESENTED AT: 201 8 ASCO‘

MEETING

ANMNUAL

0si-ASCO)
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3510 REVERCE: Study Design

Regorafenib Cetuximab
160 mg P
3 weeks on, 1 week off PD (+ lrantecan) PD
or or
Z unaccept unaccept
able ] able
Gatiiximal toxicities Regg(;afenlb toxicities
g mg
(*irinotecan) 3 weeks on, 1 week off —
Liquid biopsy (pre and post Rx1)
msoose Alberto Sobrero http: //clicktoeditURL.com |

L
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REVERCE : Overall Survival N=101/180

1.00+

0.75

Proportion
o
O
i

% Median (months)

— R-C
- C-R

37/51 73% 17.4 (10.5-20.7)
44/50  88% 11.6 (8.4-12.9)

HR* = 0.61 (95%CI: 0.39-0.96)
Stratified log rank p = 0.029

*adjusted by intent to use irinotecan

REGO RR 0% , 4%
CET RR 25% , 32%

0.25
0.00
0 6
Number at risk
R-C 51 43
C-R 50 46

#ASCO18
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18 24

Time (months)
18 10
11 5

30 36 42
3 3 1
2 1 0

Alberto Sobrero
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REVERCE:EFFICACY
PFS 1 PFS 2 TF2PTD OS
2.4 5.2 9.8
D I
4.2 1.8 5.6

CET first T 1.6

; 2018ASCO : meovoo s Alberto Sobrero
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VOLFI : what next ?

1. Really sure you want to move to phase Ill ?
if YES , because the primary objective was reached , then
2. Which setting and which endpoint for the phase lll ?
a) OS ? ..with >2x tox .....need to shoot at very hi delta
b) resectability related endpoints ? .....highly biased , shaky ground

c) long treatment free periods ? ....highly biased endpoint

. 2018 ASCO Y i sesoren s Alberto Sobrero
permission required for reu:
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N O U A W N

My take

| will give EGFRI in first line more often than | do now (more RR, 1 more ‘drug’)

| will give them for less prolonged periods of time, but will implement rechallenge

| feel reinforced not to do maintenance with EGFRi (selection pressure)

| will consider rechallenge with EGFRi before anything else (earlier R + interval)
In the absence of LB: no more than 6-8 mo/ no less than 6-8 mo/ more than once
| would like to know the % of pts with true rechallenge in FIRE Ill and CALGB

The continuum of care (not continued treatment) becomes more complex: ‘induction’

PRESENTED A 20‘[8 ASCO n_‘,;
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Conclusions

 Standard of Care for >2" line metastatic dMMR CRC is now anti-

PD1 therapy
» Test all CRC patients for dMMR
* FDA approved Pembrolizumab or Nivolumab
» Phase Ill Trials for adjuvant and front-line metastatic dMMR CRC are ongoing
* NRG-GI004/SWOG-1610: Frontline Metastatic
» Alliance 021502: Stage I
» Improved understanding of dMMR intrinsic resistance is needed

« Pembrolizumab is now standard of care for dMMR non-CRC patients
» “Solid tumors that have progressed following prior treatment and who have no satisfactory alternative

treatment options”
= Evolving role for screening in certain high prevalence tumor types

Fresenieb . 2018 ASCO ; ’ rresenten Bv:  Michael Overman Nﬂ)AIldEi'SOH
ANNUAL MEETING CancerCenter
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Genomic markers

RAS mut +/-
PIK3CA/PTEN mut____—

PIK3CA/PTEN mut

h Ge.ne
fusion

Kinase in

MET inh MET ampl

HER2 ampl
double anti-HER2 POLE mut
IVISI + otherl

Wild-type

anti-EGFR therapies
; ) Ml !
anti-PD1/L1 BRAF non-V600 pgpaF v600E

BRAF inh + anti-EGFR +/- MEK inh _
Dienstmannet al, ASCO Ed Book 2018
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HER2 targeting mCRC
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HER2 ampl predictive value in metastatic CRC

Prevalence ~ 2%
Enrichment clinical/molecular factors

RAS/BRAF wt PFS anti-EGFR 2"d/3"d |ine setting
Resistance to anti-EGFR therapy MDACC: 14/114 (12%) — IHC/ISH
Left colon
e e Median: 2.9 v8.1 m
2% L====—==T?l’ﬂeffj >78% . (P < 0.001)
IHC 3+ <
IHC 2+ and ISH amplification 3 HER2amp
in = 50% tumor cells b HER2NA
L] T T T T 1
[-] [ 1 10 16 20 28
Months
Valtorta et al, Modern Pathology 2017 Raghav et al, ASCO 2016
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HER2 ampl predictive value in metastatic CRC

Prevalence ~ 2%

HERACLES trial
Phase Il

Progression on anti-EGFR
HER2 3+ by IHC or

HER2 2+ by IHC and ISH+

Response rate: 35%
Median PFS: 21 weeks (CI95% 16-32)

Trastuzumab + Lapatinib

Objective Response space ( = 30% shrinkage)

B HER2 GCNz 9.6
I HER2 GCN< 9.6
,—-/ & Fatients on treatment

Change in target lesion from baseline (%)

N

; g
0 3 6 9 12 15 18 21 24 27 30 33 36
months

Siena S et al, AACR 2017; Sartore-Bianchi A Lancet Oncol 2017
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HER2 ampl predictive value in metastatic CRC

MyPathway trial
Phase Il basket trial

HER2 3+ by IHC or
HER2 2+ by IHC and ISH+

Trastuzumab + Pertuzumab

CRC ORR 38% (14/37)

0si-ASCO)
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20 -

-40 -

Change From Baseline (%)

Prevalence ~ 2%
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M sSD t++
M PD *

Hainsworth JD et al, J Clin Oncol 2018
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HER2 ampl predictive value in metastatic CRC

Prevalence ~ 2%

Ongoing trials

T-DM1 (HERACLES RESCUE) Phase Il
Pertuzumab + T-DM1 (HERACLES B) Phase Il
Tucatinib (HER2 TKI) + trastuzumab (MONTAINEER) Phase Il
Trastuzumab + Pertuzumab + Capecitabine (MODUL - maintenance) Phase Il
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