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Disclosures

 My institution has received research money for trials 
I am involved with from
 AstraZeneca
 Eli Lilly
 BMS

 I have received compensation for work done on a 
DSMB on a study sponsored by Celgene

Overview

 New Scientific Discoveries
 ALK Inhibition
 Driver Mutations
 MET Inhibition

 Refining Strategies
 EGFR inhibitors in EGFR mutation tumors
 Maintenance therapy
 Overcoming EGFR resistance
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Phase I/II study of Crizotinib, an ALK and MET 
inhibitor, in patients with ALK-positive NSCLC

 Eligible if NSCLC and FISH (+) for any ALK 
rearrangement

 Identified 82 eligible patients with ALK (+) disease
 9 tested (n=31) by PCR were (-)

 indicating they had variant EML4 fusion partners not 
tested for or had non-EML4 fusion partner

 All tested (n=25) were IHC (+)
 ORR 57% and 33% SD

Kwak et al, NEJM 2010;363:1693-703 
ASCO Plenary Session 2010

PROGRESSION-FREE SURVIVAL (PFS) FROM A 
PHASE 1 STUDY OF CRIZOTINIB (PF-02341066) 
IN PATIENTS WITH ALK-POSITIVE NON-SMALL 
CELL LUNG CANCER (NSCLC)

DR Camidge, Y Bang, EL Kwak, A Shaw, AJ Iafrate, RG 
Maki, B Solomon, I Ou, R Salgia, K Wilner, 
DB Costa, G Shapiro, P LoRusso, P Stephenson,  
Y Tang, K Ruffner, J Clark

Abstract #2501
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Baseline Characteristics (N=119)

Characteristics N=119

Gender, % Male / Female 50 / 50

Smoking status, % Never  smoker 72

Former/ current smoker 27 / 1

Histology, % Adenocarcinoma 97

Prior systemic regimens,  (%) 0 13
1 24
2 18
3 18
≥4 25

Efficacy (n=116)

Response Rate 61%

Stable Disease 31%

Median response duration 48 weeks

Median time to response 8 weeks

Median PFS 10 months

MQ1
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MQ1 delete?
Martin Quinn, 5/20/2011
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Overall Survival

 Median OS had not been reached 

 Survival probabilities from 1st dose of crizotinib:
 12 months: 81%

Treatment-Related Adverse Events

AE, n (%) All 
grades

Grade 3/4

Visual effects 74 (62) –

Nausea 58 (49) –

Diarrhea 51 (43) –

Vomiting 42 (35) –

● The majority of patients experienced Grade 1/2 AE’s
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Comments

 No subset data on fusion variants and responses
 EML4 is the most common fusion partner, but not the 

only one
 Pre-clinical evidence that ALK inhibitors are more 

active than chemotherapy in ALK (+) NSCLC 
 Retrospective clinical data supports this hypothesis
 Await definitive answer in phase III studies comparing 

ALK inhibitor vs. Chemotherapy

IDENTIFICATION OF DRIVER MUTATIONS IN TUMOR 
SPECIMENS FROM 1000 PATIENTS WITH LUNG 
ADENOCARCINOMA:  THE LUNG CANCER MUTATION 
CONSORTIUM (LCMC)

Mark G Kris
On behalf of the Lung Cancer Mutation Consortium 
Investigators
American Recovery and Relief Act
Grand Opportunity Grant
NCI 1 RC2 CA148394-01 (Paul Bunn, PI) 
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Lung Cancer Mutation Consortium

Objectives
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 To test 1000 tumor specimens from patients  with 
lung adenocarcinoma for KRAS, EGFR, BRAF, HER2, 
PIK3CA, AKT1, NRAS, MEK1, and EML4-ALK, and
MET amplification 

 To use the information in real time to either select 
erlotinib with EGFR mutations or recommend a 
“LCMC-linked” clinical trial of an agent targeting 
the specific mutation identified

Lung Cancer Mutation Consortium

Patients and Study Plan
1000 patients

Stage IV
ECOG PS 0-2

Lung Adenocarcinoma
Sufficient Tissue (Paraffin)

Informed Consent

Central 
Confirmation of 

Adenocarcinoma 
Diagnosis
(1 slide)

Mutational Analysis 
CLIA-Certified lab at LCMC site:

KRAS, EGFR, EML4-ALK, BRAF, 
HER2, PIK3CA, NRAS, MEK1,

AKT1, MET amplification

Use Data to Select 
Therapy

(Erlotinib with EGFR
mutation)

Report  to 
Physician

Report  to 
LCMC 
Virtual 

Database

Recommend Clinical 
Trial of Agent 

Specific for Target



8/4/2011

8

Lung Cancer Mutation Consortium

Incidence of Single Driver Mutations 

Mutation found in 54% (280/516) of
tumors completely tested (CI 50-59%)

# Single
Mutations ALK AKT BRAF EGFR HER2 KRAS MEK1 MET NRAS PIK3CA

ALK  (38) X 1 2 1 1

AKT1 (0) X

BRAF (9) X 1

EGFR (89) X 1 3

HER2 (3) X

KRAS (114) X 1 1

MEK1 (2) X 1 1

MET AMP (3) X

NRAS (2) X

PIK3CA (6) X

Number of patients with variants in indicated combination of genes , 3% (14/516)

Lung  Cancer Mutation Consortium

97% of mutations mutually exclusive
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FINAL EFFICACY RESULTS FROM OAM4558G, A 
RANDOMIZED PHASE II STUDY EVALUATING 
METMAB OR PLACEBO IN COMBINATION WITH 
ERLOTINIB IN ADVANCED NSCLC

David R Spigel,1,2 Thomas J Ervin,1,3 Rodryg Ramlau,4 Davey B Daniel,1,5

Jerome H Goldschmidt Jr,6 George R Blumenschein Jr,7 Maciej J Krzakowski,8
Gilles Robinet,9 Christelle Clement-Duchene,10 Fabrice Barlesi,11 Ramaswamy Govindan,12

Taral Patel,13 Sergey V Orlov,14 Michael S Wertheim,15 Jiping Zha,16 Ajay Pandita,17 Wei Yu,17

Robert L Yauch,17 Premal H Patel,17 Amy C Peterson17

1Sarah Cannon Research Institute, Nashville, TN; 2Tennessee Oncology, PLLC, Nashville, TN; 
3Florida Cancer Specialists, Fort Myers, FL; 4Wielkopolskie Centrum Pulmonologii i Torakochirurgii, Poznan, Poland; 5Chattanooga Oncology Hematology Associates, 
Chattanooga, TN; 6Blue Ridge Cancer Care, Christianburg, VA; 7The University of Texas MD Anderson Cancer Center, Houston, TX; 8Maria Sklodowska-Curie 
Memorial Cancer Center and Institute of Oncology, Warsaw, Poland; 9University Hospital Morvan, Brest, France; 10CHU Nancy Service de Pneumologie, 
Vandoeuvre-Les-Nancy, France; 11APHM, Université Méditerranée, Marseille, France; 12Division of Oncology, Washington University School of Medicine, St. Louis, 
MO;
13Mid Ohio Oncology/Hematology, Inc., Columbus, OH; 14St Petersburg Pavlov State Medical University,
St Petersburg, Russia; 15Hematology/Oncology Associates, Port St Lucie, FL;
16Crown Bioscience Inc., Santa Clara, CA; 17Genentech Inc., South San Francisco, CA

MetMAb is an anti-Met one-armed antibody that 
inhibits HGF-mediated activation

 Rationale for targeting Met:
 Met is amplified, mutated, or 

overexpressed, corresponding to pathway 
activation in many tumors

 Met expression is associated with a worse 
prognosis in many cancers including NSCLC

 Met activation is implicated in resistance to 
erlotinib/gefitinib
in patients with activating 
EGFR mutations

 MetMAb: 
 One-armed (monovalent) format designed 

to inhibit HGF-mediated stimulation of 
pathway 

 Preclinical activity across multiple tumor 
models

MetMAb

Met

HGF HGF

Met

Growth
Migration
Survival

No
activity

HGF: hepatocyte growth factor 
3
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MetMAb
(15 mg/kg IV Q3W)

+
erlotinib

(150 mg daily)

Phase II: Erlotinib +/- MetMAb in
2nd/3rd-line NSCLC

*128 NSCLC patients enrolled from 3/2009 to 3/2010 plus 9 SCC patients enrolled through 8/2010
Data presented includes >5 additional months of follow-up
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1:1

n=137*

n=69

n=68

Arm A

Arm B

PD

n=27
Must be eligible to be treated 

with MetMAb

Key eligibility:
• Stage IIIB/IV NSCLC
• 2nd/3rd-line NSCLC
• Tissue required
• PS 0–2

Stratification factors:
• Tobacco history 
• Performance status 
• Histology

Placebo 
(IV Q3W)

+
erlotinib

(150 mg daily)

Add MetMAb

Co-primary objectives:
• PFS in ‘Met Diagnostic

positive’ patients (est. 50%)
• PFS in overall ITT population  

Other key objectives:
• OS in ‘Met Diagnostic Positive’ pts
• OS in overall ITT patients 
• Overall response rate
• Safety/tolerability

5

MetMAb plus erlotinib in Met Dx+ patients
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PFS: HR=0.53 OS: HR=0.37

9

MetMAb +
erlotinib

2.9

20

0.53
(0.28–0.99)

0.04

0.37
(0.19–0.72)

0.002
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MetMAb plus erlotinib in key subpopulations
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Placebo + erlotinib MetMAb + erlotinib
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The benefit from MetMAb is not driven by EGFR mutation or FISH status
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OS: HR=0.42; p=0.01
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Most commonly reported adverse events
Frequency of ≥10%

Met Diagnostic Positive (n=66) Met Diagnostic Negative (n=62)
Placebo + 
erlotinib
(n=31)

MetMAb + 
erlotinib
(n=35)

Placebo + 
erlotinib
(n=31)

MetMAb +
erlotinib
(n=31)

Rash 61.3% 62.9% 58.1% 58.1%
Diarrhea 41.9% 51.4% 54.8% 25.8%
Fatigue 38.7% 45.7% 35.5% 19.4%
Nausea 29.0% 37.1% 32.3% 29.0%
Decreased appetite 32.3% 28.6% 16.1% 12.9%
Dyspnea 25.8% 22.9% 19.4% 12.9%
Cough 19.4% 20.0% 22.6% 12.9%
Peripheral edema 6.5% 22.9% 9.7% 22.6%
Anemia 19.4% 17.1% 9.7% 12.9%
Dermatitis acneiform 9.7% 14.3% 19.4% 16.1%
Dry skin 16.1% 14.3% 16.1% 6.5%
Vomiting 16.1% 5.7% 22.6% 6.5%
Pyrexia 9.7% 14.3% 6.5% 16.1%
Asthenia 6.5% 14.3% 9.7% 12.9%
Back pain 16.1% 5.7% 6.5% 16.1%
Pain 3.2% 11.4% 19.4% 0%
Hemoptysis 9.7% 2.9% 6.5% 16.1%
Urinary tract infection 6.5% 5.7% 12.9% 6.5%
Chest pain 6.5% 2.9% 16.1% 3.2%
Pneumonia 3.2% 2.9% 6.5% 12.9%

14Additional safety data are discussed in abstract # 7604
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ERLOTINIB VS CHEMOTHERAPY (CT) IN ADVANCED NON-SMALL-
CELL LUNG CANCER (NSCLC) PATIENTS (P) WITH EPIDERMAL 
GROWTH FACTOR RECEPTOR (EGFR) ACTIVATING MUTATIONS: 
INTERIM RESULTS OF THE EUROPEAN TARCEVA® VS 
CHEMOTHERAPY (EURTAC) PHASE III RANDOMIZED TRIAL
R Rosell, R Gervais, A Vergnenegre, B Massuti, E Felip, F Cardenal, 
R Garcia-Gomez, C Pallarès, JM Sanchez, R Porta, M Cobo, 
M Di Seri, P Garrido, A Insa, F de Marinis, R Corre, M Carreras, 
E Carcereny, M Taron, L Paz-Ares on behalf of the Spanish, 
French and Italian Lung Cancer Groups

EURTAC study design 

Primary endpoint
• Progression-free survival (PFS)

– interim analysis planned at 88 events

Secondary endpoints
• Objective response rate
• Overall survival (OS)
• Location of progression
• Safety
• EGFR mutation analysis in serum
• Quality of life

ECOG = Eastern Cooperative Oncology Group; PS = performance status; PD = progressive disease
*Cisplatin 75mg/m2 d1 / docetaxel 75mg/m2 d1; cisplatin 75mg/m2 d1 / gemcitabine 1250mg/m2 d1,8;
carboplatin AUC6 d1 / docetaxel 75mg/m2 d1; carboplatin AUC5 d1 / gemcitabine 1000mg/m2 d1,8

 Chemonaїve
 Stage IIIB/IV NSCLC
 EGFR exon 19 deletion or 

exon 21 L858R mutation 
 ECOG PS 0–2

(n=174)

R
Platinum-based doublet 
chemotherapy q3wks 

x 4 cycles*
PD

Erlotinib 150mg/day PD

Stratification
• Mutation type
• ECOG PS (0 vs 1 vs 2)
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PFS in ITT population 
(updated analysis 26 Jan 2011)
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Erlotinib (n=86)
Chemotherapy (n=87)

HR=0.37 (0.25–0.54)
Log-rank p<0.0001

Time (months)
0 3 6 9 12 15 18 21 24 27 30 33

Patients at risk
Erlotinib 86 63 54 32 21 17 9 7 4 2 2 0 
Chemo 87 49 20 8 5 4 3 1 0 0 0 0

Data cut-off: 26 Jan 2011
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Overall survival in ITT population 
(interim analysis 2 Aug 2010)
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Erlotinib (n=77; 35% with event)
Chemotherapy (n=76; 36% with event)

HR=0.80 (0.47–1.37)
Log-rank p=0.4170

Time (months)
0 3 6 9 12 15 18 21 24 27 30 33 36 39

Patients at risk
Erlotinib 77 61 53 41 34 22 14 11 9 2 1 1 1 0
Chemo 76 59 43 35 25 18 14 7 3 2 2 2 0 0

Data cut-off: 2 Aug 2010

N.B. 59 pts in 
chemotherapy arm had 

PFS event; 51 of these had 
second-line treatment, of 
whom 49 had EGFR TKI
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PARAMOUNT:   Phase III Study of Maintenance 
Pemetrexed (Pem) Plus Best Supportive Care (BSC) 
Versus Placebo Plus BSC Immediately Following 
Induction Treatment with Pem Plus Cisplatin for 
Advanced Nonsquamous 
Non-small Cell Lung Cancer

L. G. Paz-Ares1,  F. de Marinis2,  M. Dediu3,  M. Thomas4,  J.L. Pujol5, 
P. Bidoli6,  O. Molinier7,  T.P. Sahoo8,  E. Laack9,  M. Reck10,  J. Corral1, 
S. Melemed11,  W. John11, N. Chouaki12, A. H. Zimmermann11, 
C. Visseren-Grul13, C. Gridelli14

PARAMOUNT: Study Design

 Randomized, placebo-controlled, double-blind, phase III study
 Folic acid and vitamin B12 administered to both arms

Study Treatment Period
Progression

Induction Therapy (4 cycles) Maintenance Therapy (Until PD)21 to 42 Days

500 mg/m2 Pemetrexed +
75 mg/m2 Cisplatin, d1, q21d

CR, 
PR, SD

PD

Placebo + BSC, d1, q21d

500 mg/m2 Pemetrexed + BSC, d1, q21d

2:1 Randomization
Patients enrolled if:
• Nonsquamous NSCLC
• No prior systemic treatment for 

lung cancer
• ECOG PS 0/1

Stratified for: 
• PS (0 vs 1) 
• Disease stage (IIIB vs IV) prior to induction
• Response to induction (CR/PR vs SD)
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PARAMOUNT:  Investigator Assessed PFS (from 
Maintenance)

Pemetrexed: median =4.1 mos (3.2-4.6)
Placebo: median =2.8 mos (2.6-3.1)
Log-rank P=0.00006
Unadjusted HR: 0.62 (0.49-0.79)

Patients at Risk

Pem + BSC N=359 132 57 21 4 0

Placebo + BSC N=180 52 15 5 0 0

Pem + BSC
Placebo + BSC

PARAMOUNT: Health-related Quality of 
Life Assessment (EQ-5D)

EQ-5D is a health-status questionnaire consisting of two 
parts: 

Index score generated from five descriptive questions (relating 
to mobility, self-care, activities, discomfort, anxiety) 
Visual analog scale: patients rate their present health

Administered at:  
Baseline  (before induction)
Day 1 of each cycle of induction or maintenance therapy
(prior to treatment)
30-day post-discontinuation visit

Compliance at all time points during maintenance phase 
was >80%
No statistical differences in EQ-5D index score or visual 
analog scale were observed between treatment arms
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EGFR Resistance due to T790M

 Pre-clinical evidence that irreversible EGFR 
inhibitors are active in T790M cell lines
 Combined EGFR AB + Afatinib 

 Patients with resistance to EGFR Tki treated on this 
protocol with combined Cetuximab + Afatinib
 8/14 patients without T790M achieved a PR
 9/26 patients with T790M achieved a PR
 Janjigian et al, abstract 7525


