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Beyond EGFR:  
EML4-ALK (and KRAS) in Lung Cancer

Genetically-Defined Subsets of NSCLC
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Clinical Features of KRAS-Mutant Lung CancersClinical Features of KRAS-Mutant Lung Cancers
Resistance to EGFR TKIs

Greulich H , et al. PLoS Med 2005; 2(11): e313.

Clinical Features of KRAS-Mutant Lung CancersClinical Features of KRAS-Mutant Lung Cancers
Resistance to EGFR TKIs

Targeting KRAS-Mutant Lung CancersTargeting KRAS-Mutant Lung Cancers
MAPK and PI3K Inhibition

Engelman JA, et al. Nature Medicine 2008; 14:1351-1356.
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WHAT is EML4-ALK?

Adapted from Soda M, et al. Nature 2007;448:561-567
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EML4-ALK is a Potent Oncogenic Fusion

Soda M, et al. Nature 2007;448:561-567.

Soda M, et al. PNAS 2008;105:19893-19897.
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Transgenic Mouse Model of EML4-ALK NSCLC

EML4-ALK Confers Oncogene Addiction

Control ALK inhibitor

Soda M, et al. PNAS 2008;105:19893-19897.
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Clinical Features of EML4-ALK NSCLC

Characteristic ALK (N=19)        EGFR (N=31) WT/WT ( N=91)

Age, yrs
Median
Range

52
29-76

66
36-90

64
29-87

Sex
Male
Female

58%
42%

26%
74%

32%
68%

Smoking history
Never smoker
Light smoker
Smoker

74%
26%
0%

68%
19%
13%

26%
16%
57%

Stage
I-III
IV

11%
89%

16%
84%

31%
58%

Shaw AT, et al. J Clin Oncol 2009; 27:4247-53.

Poor Response to Standard Treatments
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Shaw AT, et al. J Clin Oncol 2009; 27:4247-53.
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How do we Identify EML4-ALK-Positive 
Patients?
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Confirmation of EML4-ALK 
by RT-PCR and IHC

1 2 3 4 1 2 3 4(-)

1. Clinical sample
2. NCI-H2228
3. NCI-H3122
4. Negative control
(-) Empty lane

GADPH 
(220 bp)

EML4FOR exon13 
ALKREV exon20
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PF-02341066PF-02341066

Potent & selective ATP competitive oral 
inhibitor of ALK and MET kinases and their 
oncogenic variants 

Potent & selective ATP competitive oral 
inhibitor of ALK and MET kinases and their 
oncogenic variants 
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Kinase IC50 (nM) 
Mean  

Selectivity 
Ratio �  

c-Met 8 --- 

ALK 20 2X 

RON 248 31X 

Axl 308 39X 

Tie-2 448 56X 

Trk A 580 73X 

Trk B 399 50X 
 

PF02341066 was >100X 
selective for MET/ALK 
across a panel of 150 
additional kinases.

PF02341066 was >100X 
selective for MET/ALK 
across a panel of 150 
additional kinases.
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Cytoplasmic Fusion
Variants of ALK

Cytoplasmic Fusion
Variants of ALK

NPM-ALKNPM-ALK EML4-ALKEML4-ALK

Phase I Study of PF-02341066Phase I Study of PF-02341066

1.  Dose-Escalation
� Determine the safety profile of PF-02341066 
� Determine recommended phase 2 dose (RP2D) of PF-02341066
� Determine the PK profile of PF-02341066 after oral dosing
� Evaluate potential CYP3A inhibition by PF-02341066 (midazolam 

substudy)
• Major CYP3A substrate and inhibitor (based upon in vitro data)

2.  Recommended Phase 2 Dose Cohort (RP2D)

� Explore anti-tumor activity in an enriched molecular cohort (ALK
fusion genes or MET mutation/amplification)

� Exploratory studies of MET and ALK, including PD endpoints, and 
biomarkers of PF-02341066

1.  Dose-Escalation
� Determine the safety profile of PF-02341066 
� Determine recommended phase 2 dose (RP2D) of PF-02341066
� Determine the PK profile of PF-02341066 after oral dosing
� Evaluate potential CYP3A inhibition by PF-02341066 (midazolam 

substudy)
• Major CYP3A substrate and inhibitor (based upon in vitro data)

2.  Recommended Phase 2 Dose Cohort (RP2D)

� Explore anti-tumor activity in an enriched molecular cohort (ALK
fusion genes or MET mutation/amplification)

� Exploratory studies of MET and ALK, including PD endpoints, and 
biomarkers of PF-02341066
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PF-02341066:  Dose EscalationPF-02341066:  Dose Escalation

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
(CMET and ALK)

Inflammatory Myofibroblastic Tumor

ALK+ NSCLC

ALK+ NSCLC

2007: Protocol 
amended to 
include NSCLC 
patients 
harboring EML4-
ALK

Study Status – NSCLC ALK+ Patients

� 68 patients dosed

• 47 non-Asian

• 21 Asian

� 59 patients evaluable for safety

� 50 patients evaluable for response
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Tumor Responses to PF-02341066  
in NSCLC with ALK fusion
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Pre-TreatmentPre-Treatment After 2 cycles PF-02341066After 2 cycles PF-02341066

48 yo Female Never Smoker with Stage IV 
NSCLC Positive for EML4-ALK

48 yo Female Never Smoker with Stage IV 
NSCLC Positive for EML4-ALK

Pre-TreatmentPre-Treatment

After 1 cycle 
PF-02341066
After 1 cycle 
PF-02341066

43 yo Male Never Smoker with Stage IV 
NSCLC Positive for EML4-ALK

43 yo Male Never Smoker with Stage IV 
NSCLC Positive for EML4-ALK

Clinical Activity of PF-02341066 in 
ALK FISH+ NSCLC
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Examples of Treatment-Related Adverse Events 
(>10%) in ALK+ NSCLC, N=59

Examples of Treatment-Related Adverse Events 
(>10%) in ALK+ NSCLC, N=59

ALT increase 0 3 7 2 12

Fatigue 9 2 0 0 11
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Nausea 61 2 0 0 63

Diarrhea 48 3 0 0 51

Vomiting 46 2 0 0 48

Sight 
disturbance 36 0 0 0 36

Phase 3 Study of PF-02341066 vs Pemetrexed 
or Docetaxel in NSCLC patients with ALK

Phase 3 Study of PF-02341066 vs Pemetrexed 
or Docetaxel in NSCLC patients with ALK

Trial design Endpoints Stratification Study Sites FSFV

Multicenter, 
randomized, 
open-label

Primary: PFS

Secondary: ORR, DR, 
DCR, OS, Safety, QoL, 
biomarkers

ECOG PS (0/1 vs. 2)

Previous EGFR
TKI treatment

Brain metastases

WW Ongoing

� Key entry criteria

� Positive for ALK 
gene translocation by 
FISH

� Brain metastases 
allowed

� 1 prior chemotherapy 
(platinum-based)
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N=318

PF-02341066 250 mg BID administered

on a continuous dosing schedule

Pemetrexed 500 mg/m 2, infused over
10 minutes on Day 1 of a 21-day cycle

(first choice) or

Docetaxel, 75 mg/m 2, infused over
1 hour on Day 1 of a  21-day cycle

N=159

N=159

Phase 2 Single-arm Study of PF-02341066 in 
NSCLC Patients with ALK

Phase 2 Single-arm Study of PF-02341066 in 
NSCLC Patients with ALK

Trial design Endpoints Patient population Study sites F SFV

Multicenter, 
single-arm, 
open-label

Primary: ORR, Safety
Secondary: PFS, DR, 
DCR, OS, QoL, 
biomarkers

Advanced NSCLC WWWW OngoingOngoing

N=250

PF-02341066 

250 mg BID

(cycle = 21 days)

� Key entry criteria:

� Positive for ALK gene translocation

� Progressive disease in Arm B of 
Phase 3 study

� >1 prior chemotherapy

� Ineligibility for A8081007
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Overall Survival in 2009 (N=96)Overall Survival in 2009 (N=96)

Overall Survival
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Conclusions

� The NSCLC patients most likely to harbor EML4-ALK 
are the young, never smokers with adenocarcinoma

� Patients with EML4-ALK-positive NSCLC respond 
poorly to standard therapies, including platinum-based 
combinations and EGFR TKIs

� PF-02341066 demonstrates marked activity in patients 
with advanced NSCLC harboring ALK translocations

� Patients with metastatic, EML4-ALK positive NSCLC 
should be directed to clinical trials of agents targeting 
ALK
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should be directed to clinical trials of agents targeting 
ALK


