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Selection for chemo: where do we stand? Main focus of my talk
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A meview on the use of molecular markers of cytotoxic therapy -
for eolorectal cancer, what have we leamed? Fluoropirimidines
Diagnosis of mCRC Irinotecan

Briwks With the exception of mismaich repair debcency, these moleculsr markers
showed divergent and nconsistent Tevsm on their progrestic smil/or predctive vl l o-C

M. Koopman et al. Eur J Cancer ‘09
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Molecular markers of chemotherapy in advanced colorectal

cancer;: Back to square one bevacizumab

A. Sobrero Eur J Cancer ‘09 cetuximab
panitumumab

We all love simple things Since ancient times ...simplicity has raised questions

KRAS codons 12 and 13 testing
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KRAS WILD-TYPE KRAS MUTATED

1. What is the best for KRAS wt
patients?

Anti-EGFR Anti-VEGF




IFL +/- beva according to KRAS

[ T

Gesup Wi Typa  PFS curves

Hurwitz et al. The Oncologist ‘09

Study C80405
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mCRC pts*
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FOLFIRI or FOLFOX

+

bevacizumab

FOLFIRI or FOLFOX

+

cetuximab

FOLFIRI or FOLFOX

+

Bevacizumab + cetuximab

Source www.clinicaltrials.gov

Since ancient times ..

.simplicity has raised questions

2. Do all KRAS wt patients benefit
from anti-EGFRs?
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KRAS wild-type: up-front Beva vs Cetuximab, PFS and OS
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Van Cutsem et al. NEJM ‘09

implicity has raised questions

..and answers have been a mixture of science and
philosophy...

1. What is the best for KRAS wt
patients?

Up today no direct
comparisons beva vs anti-EGFRs,
similar benefits vs chemo alone,

therefore consider clinical risks for
toxicities and patients preferences

BRAF mut as predictors of resistance

Wild-Type BRAF Is Required for Response to Panitumumal
or Cetuximab in Metastatic Colorectal Cancer

ST

Di Nicolantonio et al. J Clin Oncol ‘08




BRAF mut as predictors of resistance

KRAS wt subgroup
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Di Nicolantonio et al. J Clin Oncol ‘08

Activity: main results

FELE 17 el T e by o Bar e e

FRAR iFtEed  RRAR i3
[ -

Foarar§ snat
et padl

L] -

(5T M TP

¥

prePr—p—— I

e T |

L T pe—

P paspr e

B g mrgar e g

Loupakis et al. Br J Cancer in press

KRAS rare mut alone and with BRAF: effect on PFS

i - — K61/146 wt (N=68) Median PFS : 5.1 mos
? il — K61/146 mut (N=8) Median PFS : 3.8 mos
; L Logrank Test: p=0.028
E " HR=0.46 95% CI: 0.11-0.88
L -
] - " ] -
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o) ——— K61/146 and BRAF wt (N=60) Median PFS : 5.3 mos
l — K61/146 or BRAF mut (N=21) Median PFS : 3.3 mos
1
Logrank Test: p=0.006
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Loupakis et al. Br J Cancer in press
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Retrospective study of KRAS codon 61 and 146 and BRAF mut

138 patients treated with cetuximab plus irinotecan
(overall population)

¥

[ KRAS codons 12 and 13 analysis ]

4

87 KRAS 12713 wild type patients
(study population)

¥

[ KRAS codons 61 and 146 and BRAF analysis ]

Loupakis et al. Br J Cancer in press

Activity: combined analysis of BRAF and KRA!
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PIK3CA mut as predictors of resistance

PIKICA Mutations in Colorectal Cancer Are Associated with Clinieal
Resistance to EGFR-Targeted Monoclonal Antibodies

KRAS wt subgroup

P PICICA wt (n=64)
PIKICA mutated (A=13)

Logrank test: P = 0.0021

12 18 24 30
Maonths of Tallow-up

Sartore Bianchi et al. Cancer Res ‘09




PIKICA Mutations Ara Mot & Major Daterminant of Resistance 1o
thi Epidermal Growth Factor Receptor Inhibitor Cotuximab in
Metastatic Colorectal Cancer

i KRAS wt subgroup
s N=122
5 Overall population PIK3CA  PIK3CA
Ene mut wt
$ N=14 N=108
{ LY} Responders 5 32
-g‘” NOT Responders 9 76
- Fisher’s exact test, p=0.758
LI

Prenen et al. Clin Cancer Res ‘09

PTEN-IHC: concordance between prim and mets

45 primaries and related mets evaluable

PTEN + PTEN -
Primary Primary
PTEN +
1 % 9
Mets 6 (36%) 11 (24%)
PTEN -
0, 0
Mets 7 (16%) 11 (24%)

Concordance: 27/45 = 60% (95% ClI: 46-74%)

Loupakis et al. J Clin Oncol ‘09

PTEN-IHC on mets among KRAS wt only: PFS

~— PTEN+ Median PFS : 5.3 mos
—— PTEN- Median PFS : 3.7 mos

Logrank Test: p=0.026

HR =0.45 95% CI: 0.12-0.87
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Loupakis et al. J Clin Oncol ‘09
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Is there room for other effectors of PIK3CA/pAKT pathway?

PTEN Expression and KEAS Mutations on Primary Tumors
and Metastases in the Prediction of Benefit From Cetuximab
Plus Innotecan for Patients With Metastatic

Colorectal Cancer

EGF receptor

Loupakis et al. J Clin Oncol ‘09

PTEN-IHC on mets: activity

N=55 (4 not evaluable)

PTEN + PTEN -
n=33 n=22
Responders 12 (36%) 1 (5%)
(8 RECIST + 5 SD6)
NOT Responders 21 (64%) 21 (95%)

Responders vs NOT Responders
Fisher’s Exact Test: p=0.007

Loupakis et al. J Clin Oncol ‘09

ient times

mplicity has raised questions

2. Do all KRAS wt patients benefit
from anti-EGFRs?

No. Rare KRAS mutations as well as
BRAF mutations are the most
promising markers to further refine
patients’selection




Since ancient times ...answers have raised new questions

3. What about beva?

Molecular analyses of phase Il IFL +/- beva

VEGF and Thrombospondin-2 expression and microvessel
densitv
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Maybe possible markers of ““acquired resistance”...

Kopetz et al. ASCO Gastrointestinal ‘09
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Molecular analyses of phase Il IFL +/- beva

KRAS, BRAF and p53 mutations
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Ince et al. INCI ‘05

Do even non responders ““respond” to beva?
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PREDICTIVE vs PROGNOSTIC EGFR-IHC: technical...

PREDICTIVE FACTOR v'Different epitopes bound (Chung 2005)
Predicts likelihood of response to tx

PROGNOSTIC FACTOR
Correlates with outcome regardless of tx

v'Tissue fixation (Stein 1996)
v'Storage time (Atkins 2004)

v'"Non-homogeneous pattern of expression

PREPRODIGNOSTIC FACTORS r
Stage of disease Received tx
(11vs 11 vs IV (1st vs 2nd vs 3rd etc...)) (actually or EGFR-positive EGFR-negative

Even previously!!!)

...and biological limitations BRAF mutations in the CRYSTAL trial: size matters
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BRAF mutations in the CRYSTAL trial: size matters BRAF mutations in the CRYSTAL trial: premises & conclusions

[reTp—
Results for the BRAF population should be interpreted with
caution due to the small numbers of patients
with BRAF mutant disease

4

Ty = BRAF tumor mutation status was not predictive of cetuximab
efficacy in terms of PFS and OS in this analysis
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...the routine testing of mMCRC tumors for BRAF mutation status is
unlikely to be useful for directing tx in the 1st-line tx of mMCRC in
e s e combination with CT
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Kohne et al. ASCO '09 #4068

Kohne et al. ASCO ’09 #4068




BRAF mutations in the CRYSTAL trial: premises & conclusions
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New markers: the problem of the possible overlap

Results for the BRAF population should be interpreted with
caution due to the small numbers of patients
with BRAF mutant disease

¥

BRAF tumor mutation status was not predictive of cetuximab
efficacy in terms of PFS and OS in this analysis

A4

Rougier et al. WCGIC '09

PTEN-IHC on primaries: the importance of pts’ selection

PTEN+ | PTEN-

Responders 10 0

NOT Responders 6 11

Fisher’s Exact Test: p=0.001

Loss of PTEN expression significantly
predicts resistance to cetuximab...

Frattini et al. BJC '07

... and we loved the happy ending too!

PTEN Expression and KRAS Mutations on Primary Tumors
and Metastases in the Prediction of Benefit From Cetuximab
Plus Irinotecan for Patients With Metastatic

Colorectal Cancer

In conclusion, it is urgent to plan adequately dimensioned trials
to confirm and to prospectively validate the integrated analyses of
EGFR signaling pathways, eventually combined with other promising
predictive factors (e, EGFR ]11:||}11||1|1:|'|'.|i.m1:.“ and EGFR lgand ex-
pression') as useful tools to select patients undergoing cetuximab-
containing treatments.

Loupakis et al. J Clin Oncol ‘09

KRAS WILD-TYPE SUBGROUP
N Amphiregulin IHC
Mean Score P
BRAF wild type 39 79.7
0.0023
BRAF mutated 10 18

Cremolini et al. WCGIC '09

Always the same awaited ““happy ending’’!

Our retrospective analysis suggests that Marker X is very promising...

...it deserves further investigation in
Well-conducted
Adequately powered
Prospective clinical trials
... To be validated.

The well conducted, prospective, validating clinical trial
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...the road from ““ideas™ to ““bedside’ is winding

v' Conflicting results from retrospective analyses

v Methodological difficulties (cut-offs, reproducibility,
expertise, costs)

60% Of C FRH m'm tSRAS-Wt v No “black or white” association with benefit from Tx

S h &muem@ n ed v No real influence on the choice of a “better alternative™

v" Validating trials usually utopian

Considering that...

v No immediate economic interest

To be “adequately” powered!

...the road is winding...and we have to walk it uphill

Most drugs are approved after overpowered studies
demonstrating small statistically significant but
clinically questionable advantages

And then, it is almost impossible to validate reliable
molecular markers for selection

ient times ...every “young”” ha his own mentor

in Triple Negative Metastatic Breast C
Results of a Phase |l Study

The School of Athens, fresco Raffaello 1509 - Vatican City
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