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Did we ask the right question?
Is it the right target?
Is there a subgroup?
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Oncogenic addiction to EGFR in CRC
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i : ] FIGURE 1
Patients with metastatic colorectal cancer that harbors KRAS —_—————
mutations in exon 2 do not benefit from anti—epidermal growth factor = i gme
receptor (EGFR) therapy. Other activating RAS mutations may also ————
be negative predictive biomarkers for anti-EGFR therapy. = 2
Full Text of Background. . Hazard Ratio for

Disease Progression
or Death and Hazard
Ratio for Death from

METHODS Any Cause, According
) ) . . to KRAS and RAS
In this prospective—retrospective analysis, we assessed the efficacy Mutation Status.

and safety of panitumumab plus oxaliplatin, fluorouracil, and
eucovorin (FOLFOX4) as compared with FOLFOX4 alone, according
to RAS (KRAS or NRAS) or BRAF mutation status. A total of 639
patients who had metastatic colorectal cancer without KRAS
mutations in exon 2 had results for at least one of the following: KRAS s
exon 3 or 4, NRAS exon 2, 3, or 4; or BRAF exon 15. The overall rate "
of ascertainment of RAS status was 90%.

FIGURE 2
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Tumour Location: A Predictive Marker for Cetuximab Benefit in KRAS WT?

* In CO.17 trial, left-sided primary tumour location was a strong predictor of PFS benefit in patients with KRAS

WT refractory mCRC treated with cetuximab
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BSC, best supportive care; mCRC, metastatic colorectal cancer; PFS, progression-free survival; WT, wild type.

Brule, et al. ASCO 2013.
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Reanalysis of existing trials
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Nivolumab (Opdivo) Pembrolizumab Atezolizumab Durvalumab

(Keytruda) (MPDL3280A) (MEDI47 36)

mAb clone 28-8 22C3 SP142 SP263
Cells scored “Tumor cell “Tumor cell and “Infiltrating immune Tumor cell

membrane” stroma” cells” membrane
Tissue Archival Recent Archival /recent Archival /recent
Positive cutoff 1%-5% 1%-50% 1%10% n/a
PD-L1-positive ORR 13%-31% 19%-47% 31%-83% 26%
PD-L1-negative 10%-17% 9%-13% 18%-20% 10%

ORR

Drug developer BMS Merck Genentech AstraZeneca
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A Blueprint Proposal for Companion Diagnostic Comparability

A highlight of the FDA-AACR-ASCO Complexities in Personalized Medicine: Harmonizing
Companion Diagnostics across a Class of Targeted Therapies workshop was the unveiling of a
blueprint proposal developed by four pharmaceutical companies (Bristol-Myers Squibb Company,
Merck & Co. Inc., AstraZeneca PLC, and Genentech, Inc.) and two diagnostic companies (Agilent
Technologies, Inc./Dako Corp and Roche/Ventana Medical Systems, Inc.). The proposed study
would help build an evidence base for PD-1/PD-L1 companion diagnostic characterization for non-
small cell lung cancer in the pre-approval stage, such that once the tests are approved, the
information generated can lay the groundwork for post-approval studies that will help inform
patients, physicians, pathologists, and others on how best to use the test results to determine
treatment decisions.

Read the Blueprint Proposal.

During the workshop the blueprint development team solicited input and feedback from interested
parties. Read the feedback on the blueprint from




Inflamed-Phenotype Gene Expression Signatures, anc
the Anti—-PD-1 Antibody Pembrolizumab in PD-L1+ Hez

Tanguy Y. Seiwert,' Barbara Burtness,” Jared Weiss,* Joseph Paul Eder,* Jennifer Yearley,® Erin Murphy.* Michael Nebozhyn,® Terri McClanahan,* Mark Ayers,* Jare

1University of Chicago, Checago. IL. USA; Fox Chase Cancer Center, Philadelphia, PA. USA; *Unwversity of North Carolina Lneberger Comprehensive Cancer Center, Chape! Hill, NC

INTRODUCTION

Table 1. immune-Related Gene ssion Signatures Identified in Melanoma

IFN-¥ Expanded o R Signaling e Novo
* Pembrolizumab (MK-3475) is a humanzed IgG4 kappa monocional antibody that IDO1 CD3D NKG7 cpa27 IKZF3 | SAMHD1 | CD38
directly blocks the interaction between the programmed death 1 (PD-1) receptor and CXCL10 | IDO1 | HLAE TIGIT HLA-DPB1 | TIGIT | CRTAA
its 2 ligands, PD-L1 and PD-L2' CXCL9 CIITA  CXCR6 CD8a cD27 IL2RE | CD8A
* In the nonrandomized, open-iabel, phase 1b KEYNOTE-012 frial (ClinicalTrials. HLADRA| CD3E | LAG3 CD3D AMICA1 | TARP | CXCLS
gov, NCT01848834), the anti-programmed death 1 (PD-1) antibody pembrolizumab STAT1 CCLS | TAGAP GRAP2 Co74 CD3D | HLA-C
exhibited antitumor activity in a cohort of patients with PD-L1—positive (PD-L1+) IFNG | GZMK | CXCL10 LCK Lys CD3G | GPR1E
recurrent/metastatic head and neck squamous cell carcinoma (R HNSCC) and co2 STAT1 FTPRCAP CcD4 HLA-B iL18
was generally well iolerated® HLA-DRA GZIMB CcD4 HLA-DRA IGJ | CX3CR
— Obiech rate was 10.6% (confirmed and ) CXCL13 CCL5 B2M IRF1 | CXCL1
jechive response rale was 10.0% (confirme unconfrmed IL2RG IL2RB IGSF6 BST2 | SIT1
* Baseline tumor features related fo response or resistance to PD-1 blockade were not KZF3 FASLG PTENT
fully elucidated CD3G LCK
~ Ongoing translational studies have allowed identfication of biomarkers beyond CD74

tumor PD-L1 expression as potential enrichment biomarkers across a broad range 9y = isdwon pamn 700 » T-co smeapsor.

of tumor types
* This hypothesis-confirming study tested 4 multigene immune-related gene RESULTS

expression signatures that were previously established in patients with melanoma * Of the 81 patients enrolled, 43 had RNA expression profiling and survival data;
who were treated with pembrolizumab® 40 were evaluable for objective response and used for this analysis (Table 2)
— These predefined signatures were then independently tested in patients with R/M — Objective response rate in this subgroup was 22.5%
HNSCC treated with pembrolizumab in the KEYNOTE-012 study = Significant association was cbserved between the identified gene signatures and
L METHODS [ ety
« At the Youden index—derived cutoff, the IFN-y signature is able to maintain a
Tissue Processing and NanoString Analysis very high negative predictive value (NPV) of 85% while still providing meaningful

enrichment of response rates (Figure 2)

TR o B Sy - L — Positive predictive vaiue (PPVY: 40%
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Predictive Marker Study

Completely Randomized Design
Marker tested on all patients, but result not used for

Biobanking  New drug
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NCI-MATCH: A National Precision Medicine Trial
Conception, Development and Adjustment

Barbara A. Conley MD

Associate Director, Cancer Diagnosis Program, DCTD, NCI,
NIH

m NATIONAL CANCER INSTITUTE November 16, 2015




FOCUS 4
trial design

N=1550
Start 2013

Eligible pts: 1st line mCRC
Fit for chemo, platelets < 400k
consent to biomarker analysis

|
[

Any standard chemo
16 weeks
(response = SD, PR or CR)

Clinical

MRC | onie

]
Biomarker panel

on FFPE tumour block
B-RAF, K-RAS, NRAS, PI3K mutation;

EREG, DUSP4/6 mRNA: DNA MMR, PTEN IHC
[ J
Optional biopsy L
of metastatic site Consents to stratified randomisation
= |
A 5 S o e
KRAS or NRAS Unclassi or when
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" BRAF PI3KCA or Dual pathwa Pan-HER P
ol MEK ecrr || P AKT P inhibition © | | P inhibitor P | | Capecitabine
inhibitors || j,hibitors inhibivor (PI3K or AKT (AZD8931)
(GSK) + MEK)
| On progression - recommence first line chemotherapy

Decision points for each stratified cohort:

P Fsarlda‘ﬁaﬂeﬁilected cohorts tha

Stage II/III primary outcome measure: PFS between randomisation to interval therapy (recommence 1+ line chemo)
e 1%, 27 and 3 interim analyses for Lack of Activity (based on PFS)
e 4% analysis for PFS efficacy (target HR 0.5 or 0.65 depending on cohort/agent)
t pass 3" PFS Lack of Activity stage (a = 0.1): test specificity of biomarker selection in a

separate cohort of patients withoutthe selection biomarker

For larger cohorts that pass 4" PFS Efficacy stage: Continue to phase III with final efficacy analysis on an OS endpoint
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