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For the last 40 years the only distinction made

was between ósmall cell lung cancerô (SCLC)

(~15% of lung cancer) and everything else 

(~85%) which together is called ónon-small 

cell lung cancerô (NSCLC)
SCLC

NSCLC



By the late 1990s, treatment of advanced

NSCLC had reached a plateau ïit didnôt matter

what drugs you gave ïthey were all equally 

good/bad

NSCLC



Gefitinib

Erlotinib



Time for cancer to grow 

(progression free survival)

2.2 vs 1.8 Months with Tarceva vs 

placebo

(.4 months difference i.e. < 2 

weeks)

Shepherd et al, 

NEJM 2005

Erlotinib (Tarceva) gets license for all non-

small cell lung cancers based on small, but 

statistically significant benefit in overall (and 

progression free) survival



EGFR Inhibitor ï

example of 

dramatic responses seen

in some patients

Diffuse cancer infiltrates (white) in lungs (left) disappear on EGFR inhibitor 

treatment (right) in patient with known EGFR mutation



Å2004: Mutations in epidermal growth factor receptor (EGFR) 

identified in 10-15% NSCLC 

ÅRetrospectively, these patients have the most dramatic 

responses to EGFR inhibitors

Å2009: Prospective validation: EGFR inhibitors licensed as 

first-line treatment for this newly molecularly defined subclass 

of lung cancer (EGFR mutants) in Europe (USA pending)

NSCLC

EGFR



ÁOrally available (tablet)

ÁPotent & selective inhibitor of 
c-Met (molecule implicated in 
lots of different cancers)

ÁAdditional activity noted 
against ALK (molecule 
implicated in lots of different 
cancers)
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PF-02341066:  Dose Escalation ɀfirst in 
human Phase I study 

MTD = Maximum Tolerated Dose

RP2D = Recommended Phase 2 Dose

Cohort 4

Cohort 1

50 mg QD

Cohort 2

100 mg QD

Cohort 3

200 mg QD

Cohort 4

200 mg BID

Cohort 5

300 mg BID
Cohort 6

250 mg BID

MTD / RP2D

Molecularly enriched cohorts
For CMET and ALK driven cancers
at the identified recommended dose

Dose escalation in patients with 
all different types of cancer to determine
highest tolerable dose/regimen



~250 kb ~300 kb

t(2;5) ALK gene

breakpoint region

2p23 regionTelomere Centromere

3ô 5ô

Prospective Identification of 

ALK+ NSCLC Patients (~3-4% NSCLC)

If gene is rearranged

Red and green are 

separated

Break-Apart FISH Assay for ALK Fusion Genes



Study Status ɀNSCLC ALK+Patients

É Side effects are mild:

É Nausea (easier if twice a day dosing and not taken on empty stomach)

É Diarrhea/constipation

É Dark/light vision changes

É Rare blood changes in liver tests

É 50 patients evaluable for response
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Tumor Responses to PF-02341066,  
In NSCLC with ALK fusion

Each bar is a patient

If bar goes down the tumor shrinks

The more the shrinkage the longer the bar

64% had dramatic shrinkage

90% had shrinkage or stabilization

>75% patients still on treatment



48 yo Female Non-Smoker with

NSCLC positive for ALK Fusion

Pre-Treatment After 8 weeks of PF-02341066



Pre-Treatment
(FLT-PET)

After 4 weeks of 
PF-02341066

43 yo Male Non-Smoker with  
NSCLC positive for ALK



Key entry criteria

ǒPositive for ALK gene 
translocation (Abbott)

ǒBrain metastases 
allowed

ǒ1 prior chemotherapy 
(platinum-based)

R

A

N

D

O

M

I

Z

E

N = 318

PF-02341066 250 mg BID administered
on a continuous dosing schedule

Pemetrexed 500 mg/m2, infused over

10 minutes on Day 1 of a 21-day cycle

(first choice) or

Docetaxel, 75 mg/m2, infused over

1 hour on Day 1 of a  21-day cycle

N=159

N=159

www.clinicaltrials.gov(NCT00932893)

Randomized phase III study in ALK positive NSCLC now ongoing many centers

http://www.clinicaltrials.gov/


N = 200

PF-02341066 250 mg BID
administered

on a continuous dosing schedule
(cycle = 21 days)

Key entry criteria:

ǒPositive for ALK gene translocation 
(Abbott)

ǒProgressive disease in Arm B of Study 
A8081007

ǒ>1 prior chemotherapy

ǒIneligibility for A8081007

www.clinicaltrials.gov(NCT00932451)

Additional phase II study in ALK positive NSCLC means those who get chemo in 

phase III study will still get drug later, or if patient not eligible for the phase III study 

can still get drug

http://www.clinicaltrials.gov/


Á In individual centers phase I will remain open to ALK lung  
patients only until Phase 2/3 studies are open

Á Phase I centers: 

ǐUniversity of Colorado (Camidge)

ǐUC Irvine (Ou)

ǐUniversity of Chicago (Salgia)

ǐMass General/Beth Israel/Dana Farber, Boston (Kwak)

ǐMemorial Sloan Kettering, New York (Maki)

ǐPeter MacCallum, Melbourne (Solomon)

ǐSeoul National University (Bang)

Á MET and ALK (non-lung) enriched cohorts continue



K-ras

EGFR

B-ra f

Her2

PIK3CA

EML4-ALK

MET

Other

ALK (~3 -4%)

[Sometimes called EML4 -ALK]

???



N=50 patients

Median age, years (range)

Gender (M / F)

49 (24 74)

28/22

Smoking history Current smoker                          1  (2%)  

Former smoker 12 (24%) 

Never smoker 37 (74%)

Histology Adenocarcinoma 44 (88%) 

Squamous 2 (4%) 

Unknown 4 (8%)

ALK fusions most common in adenocarcinomas  
and if little smoking history



Routine molecular 

subtyping of NSCLC

begins in University of Colorado

Lung Program from early 2008 

= identify EGFR responders and

generate additional features that 

help define subgroups to test for

other markers

Molecular Pathology Reports:



Camidge et al, submitted

ALK fusions most common in if no EGFR or  
KRAS mutations



Å2007: ALK gene rearrangements in ~4% NSCLC 

Å2009: These patients have dramatic responses to 

ALK inhibitors

ÅDrug development plan of ALK inhibitor now focussed 

on only those lung cancer patients with proven ALK 

gene rearranged tumors

NSCLC

EGFR

ALK

What other different diseases are hiding under the one-size-fits-all

NSCLC umbrella that may benefit from different new treatments?



Á13 Major Centers
Á9 different mutations/gene changes
Á1000 adenocarcinomas
Á2 years
ÁWith plans for infrastructure to allow 

different specific drug trial for each
molecularly defined subset of disease

LCMC = University of Colorado (Co-ordinating Center) and



ÁLung cancer is not one disease
ÁMolecular profiling has already lead to clear 

benefit for EGFR inhibitors
ÁPF-02341066 has a strong signal in ALK 

positive NSCLC and large national/ 
international studies are ongoing in this 
newly molecularly defined subtype of lung 
cancer



ÁThe group most likely to be ALK positive 
seems to be adenocarcinomas, with little 
smoking history and no other driving 
mutations (if this is you ɀget tested)
ÁMolecular testing and matching of drugs to 

these test results is starting to happen in 
many centers 
ÁThe Lung Cancer Mutation Consortium 

Centers are taking the lead in exploring the 
potential of this exciting new direction



UCHôs clinical trials program is 

seeing more long-term survivors 

with more common cancers 

ñSuper Survivorsò

Defy odds, offer 

hopeful glimpse at 

Cancerôs future  By Todd 

Neff


