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ALK alterations in Cancer

Tumour Type ALK alteration Frequency

Anaplastic Large Cell 
Lymphoma

ALK fusion 60-80%

Diffuse Large B cell 
Lymphoma

ALK fusion Rare

Inflammatory 
Myofiboblastic tumour

ALK Fusion 50-60%

Neuroblastoma Point Mutation and/or 
amplification

6-8%,4%

Non-Small Cell Lung 
Cancer

ALK Fusion
(usually EML4-ALK)

3-5%

ALKALK Gene RearrangementsGene Rearrangements



10/30/2011

5

ALKALK Gene RearrangementsGene Rearrangements

Inversion

ALKALK Gene RearrangementsGene Rearrangements

Inversion



10/30/2011

6

ALKALK Gene RearrangementsGene Rearrangements

EML4-ALK 
Fusion protein

Cell
survival

Tumor cell
proliferationTumor cell

Growth

Inversion

ALK Gene rearrangements in NSCLC:ALK Gene rearrangements in NSCLC:
VariantsVariants

Sasaki et. al., 2010
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Efficacy of Crizotinib in NSCLC with ALK gene Efficacy of Crizotinib in NSCLC with ALK gene 
rearrangementsrearrangements

CrizotinibCrizotinib (Xalkori,PF02341066)(Xalkori,PF02341066)
FirstFirst --inin--human ALK inhibitorhuman ALK inhibitor

Oral inhibitor of ALK and MET tyrosine kinases
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Location of sites participating in the A8081001 phase I study

Part 2:
Molecularly defined cohorts

(ALK and c-MET)

Prescreening for patients with 
ALK (non -lung) or MET activation 

Part 1:
Dose escalation
(n=37)

Crizotinib: FirstCrizotinib: First --inin--Human/Patient TrialHuman/Patient Trial

Modified from Tan et al. J Clin Oncol 2010;28:15S abstract 2596  

Cohort 1 (n=3)

50 mg QD

Cohort 2 (n=4)

100 mg QD

Cohort 3 (n=8)

200 mg QD

Cohort 4 (n=7)

200 mg BID

Cohort 5 (n=6)

300 mg BID Cohort 6 (n=9)

250 mg BID
MTD/RP2D

BID, twice daily; QD, once daily; MTD, maximum 
tolerated dose; RP2D, randomized phase 2 dose

ALK -positive NSCLC cohort added 2008
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Screening for ALK Gene Rearrangments for Screening for ALK Gene Rearrangments for 
the phase I clinical Trialthe phase I clinical Trial

ALK  FISH
(Companion Diagnostic)

0ver 1500 patients screened to find the first 82 
patients for the clinical trial

Baseline Characteristics (N=119)Baseline Characteristics (N=119)
Characteristics N=119
Age, yrs Median 51

Range 21–79
Gender, n (%) Male / Female 59 (50) / 60 (50)
Race, n (%) White 74 (62) 

Asian 34 (29) 
Other 11 (9)

Smoking status , n (%) Never smoker 86 (72)
Former/current smoker 32 (27) / 1 (1)

Histology, n (%) Adenocarcinoma 116 (97)
Other 3 (3)

ECOG PS, n (%) 0 41 (34)
1 63 (53)
�•�� 15 (13)

Prior systemic regimens, n (%) 0 16 (13)
(advanced/metastatic disease) 1 36 (30)

2 24 (20)
3 17 (14)
�•�� 26 (22)
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Best Percent Change from Baseline in Best Percent Change from Baseline in 
Target Lesions (n=106*)  Target Lesions (n=106*)  

*excludes patients with early death and indeterminate response

%
 D

ec
re

as
e 

or
 In

cr
ea

se
 f

ro
m

 B
as

el
in

e

Progressive disease

Stable disease

Partial response

Complete response

100

80

60

40

20

0

–20

–40

–60

–80

–100

Objective Response Rate: 61%

Camidge et al., ASCO 2011

Rapid Responses Seen In Some PatientsRapid Responses Seen In Some Patients

Ou et al. J Thoracic Oncol 2010;5:2044 –2046
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Progression -Free Survival (N=119)
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Camidge et al., ASCO 2011
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Consistent Tumor Response to Crizotinib 
Across Studies

Study 1001; ORR 61%, n=116 1 PROFILE 1005 ; ORR 51%, n=133
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Robust and Durable EfficacyRobust and Durable Efficacy

Study 1001 - Independent Radiology Review ORR (n=105) 52% (95% CI: 42%, 62%), as assessed by RECIST version 1.0
Study 1005 from 60-day clinical data update - Independent Radiology Review ORR (n=105) 41.9% (95% CI: 32.3%, 51.9%), as assessed 
by RECIST version 1.1
†Including “indeterminate” and “early death”

1. Camidge R et al. Presented at 2011 ASCO; Abstract 2501
2. Riely GJ et al. Presented at WCLC on July 6, 2011; Abstract 1618

Study 1001 1

N=116
Study 1005 2

N=133 

Best overall response

Complete response 2 1

Partial response 69 67

Stable disease 31 45

Progressive disease 6 10

Other† 8 10

Objective response (CR+PR) rate 61% (95% CI: 52%, 70%) 51% (95% CI: 42%, 60%)

Duration of response 48 weeks (median) 7-42 weeks (range)

Duration of treatment, median 32 weeks 22 weeks 

Median PFS 10.0 months 
(95% CI: 8.2, 14.7)

Not  mature

US FDA approval US FDA approval –– August 2011August 2011

XALKORI is a kinase inhibitor indicated for the treatment of patients with locally 
advanced or metastatic non-small cell lung cancer (NSCLC) that is anaplastic 
lymphoma kinase (ALK)-positive as detected by an FDA-approved test.
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Lead Compound 
Identified

(PF02341066)

Discovery of 
EML4-ALK 

Fusion Gene

Phase I 
Begins

publication of 
ALK+ cohort 2

Phase 3 
Lung 

Cancer 
Trial 

Initiated

TIMELINE: Rapid development from target TIMELINE: Rapid development from target 
identification to FDA approved therapyidentification to FDA approved therapy

2007200720052005 20062006 20082008 20092009 20102010 20112011

FDA 
approval

20122012
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Ongoing Crizotinib PROFILE Program Ongoing Crizotinib PROFILE Program 

Crizotinib 250 mg BID (n=400)
[continuous]

PROFILE 1005 (N=400)

�” ALK-positive by central laboratory

�” PD in Arm B of PROFILE 1007

�” >1 prior chemotherapy

PROFILE 1007 (N=318)

�” ALK-positive by central laboratory

�” 1 prior chemotherapy 
(platinum-based)

R
A
N
D
O
M
I
Z
E

Crizotinib 250 mg BID (n=159)
[continuous]

Pemetrexed 500 mg/m2 or
docetaxel 75 mg/m2 (n=159)

infused on day 1 of a 21-day cycle

PROFILE 1014 (N=334)

�” ALK-positive locally advanced/ 
metastatic non-squamous NSCLC

�” No prior treatment for advanced 
disease

R
A
N
D
O
M
I
Z
E

Crizotinib 250 mg BID (n=167)
[continuous]

Pemetrexed/cisplatin or
pemetrexed/carboplatin (n=167)

infused on day 1 of a 21-day cycle

Crossover on PD

Crossover on PD
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How does crizotinib impact on lung cancer How does crizotinib impact on lung cancer 
symptoms and Quality of Life?symptoms and Quality of Life?

Mean Baseline Scores of Select Items of                        Mean Baseline Scores of Select Items of                        
the EORTC QLQthe EORTC QLQ --C30 and QLQ LC13C30 and QLQ LC13

PROFILE 1005

NSCLC Reference Data 1 
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Mean Change from Baseline: Mean Change from Baseline: 
Global Quality of Life Global Quality of Life QoLQoL (QLQ(QLQ--C30)C30)

Cycle 2 3 4 5 6 7 8
N† 134 123 120 121 112 104 77
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Clinically meaningful differences ���•�������S�R�L�Q�W���P�H�D�Q���F�K�D�Q�J�H�������
�6�L�J�Q�L�I�L�F�D�Q�W���”�������������F�R�Q�I�L�G�H�Q�F�H���L�Q�W�H�U�Y�D�O�����Q�R�W��
adjusted for multiplicity; †N=patients completing at least 1 question at each cycle; completion rates vary by 
domain/symptom; �9���V�F�R�U�H�V��� ���L�P�S�U�R�Y�H�G���4�R�/���R�U���P�R�U�H���V�\�P�S�W�R�P�V

Mean Change from Baseline: Mean Change from Baseline: 
Select Symptom Domains (QLQSelect Symptom Domains (QLQ --LC13)LC13)
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�6�L�J�Q�L�I�L�F�D�Q�W���”�������������F�R�Q�I�L�G�H�Q�F�H���L�Q�W�H�U�Y�D�O�����Q�R�W��
adjusted for multiplicity; †N=patients completing at least 1 question at each cycle; completion rates vary by 
domain/symptom; �;���V�F�R�U�H�V��� ���O�H�V�V���V�\�P�S�W�R�P�V
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What are the major sideWhat are the major side --effects seen in effects seen in 
patients treated with crizotinib?patients treated with crizotinib?

Most Common TreatmentMost Common Treatment --Related AEs (All Related AEs (All 
Grades)Grades)

�$�(���R�F�F�X�U�U�L�Q�J���L�Q���•���������R�I���S�D�W�L�H�Q�W�V���L�Q���R�Q�H���D�U�P���R�I���W�K�H���V�W�X�G�\

1. Camidge R et al. Presented at 2011 ASCO; Abstract 2501
2. Riely GJ et al. Presented at WCLC on July 6, 2011; Abstract 1618

Adverse event

Study 1001 1

N=119

n (%)

Study 1005 2

N=136

n (%)

Visual effects* 74 (62) 80 (59)

Nausea 58 (49) 78 (57)

Diarrhea 51 (43) 58 (43)

Vomiting 42 (35) 59 (43)

Edema** 33 (28) 39 (29)

Constipation 32 (27) 37 (27)

Decreased appetite 20 (17) 30 (22)

Fatigue 17 (14) 37 (27)

*Cluster term including visual impairment, photopsia, vision blurred, vitreous floaters and diplopia. 
**Cluster term including localized edema, edema and edema peripheral.
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Visual SideVisual Side --effects effects 

Typically associated with dark-to-light transitions. 
Last seconds to a few minutes.

1. Shimmering, flashing, or trailing lights (64-75%)

2. Streamers, strings, or floaters (50-75%) 

3. Overlapping shadows or after-images (55-69%)

Not associated with abnormal findings on 
opthalmologic examinations.

Characteristic Visual Effects With CrizotinibCharacteristic Visual Effects With Crizotinib

�” ‘Trails’ from lights in peripheral vision in low light conditions 
(eg dawn and dusk)

�” At edges of vision in low light conditions:
�” Image persistence 
�” Flashes of light, which do not appear to be connected to a real 

light source 
�” Flipped registration from high contrast images (e.g. stripes)
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Overlapping shadows and after images Overlapping shadows and after images 

Patient illustration of effect observed when focusing first on lamp and then 
shifting gaze to left. A series of overlapping shadows or after images are 
seen particularly at the trailling edge of the lamp.

36

Impact of Visual Disturbances on 
ADLs

During the past three weeks, how much did visual disturbances 
affect your ability to do your regular daily activities?

Scale of 0 to 10 with 0= No Effect and 10= Completely prevented from conducting daily activities
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