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Testing Methods

Pao and Ladanyi, Clin Cancer Res., 2007

Method Sensitivity Mutation Del ins
(%) comprehensive

analysis
Direct sequencing 25 Known, Unknown Yes
PCR-SSCP 10 Known, Unknown Yes
TagmanPCR 10 Known only No
Loop hybrid motility shift assay 7.5 Known only Yes
Cycleave PCR 5 Known only No
PCR-RFLP 5 Known only No
Length (fragment)analysis 5 Yes
MALDI-TOF based(sequenom) 5 Known only No
PNA-LNA PCR clamp 1 Known only No
Scorpion ARMS 1 Known only No
dHPLC 1 Known, Unknown Yes
Single molecule sequencing 0.2 Known, Unknown Yes
Mutant enriched PCR 0.2 Known only No

SMAP 0.1 Known only No



First-SIGNAL.:
Comparison of ORR by EGFR Mutation Status

Variables

(N=26) (N=16)

ORR (CR+PR) 22 (84.6%) 6 (37.5%) 7 (25.9%) 14 (51.9%)

Odds Ratio 9.167
(95% CI)
P-value

DCR (CR+PR+SD) 23 (88.5%) 16 (100.0) 11 (40.7%) 22 (81.5%)

Odds Ratio
(95% CI)

P-value




Not all EGFR mu —Ive patients
are truly EGFR mu —Ive. Testing
method and quality of sample
should be reviewed.



T790M mutation In IPASS

11 patients in the IPASS study were found to harbour the T790M
mutation in the EGFR gene
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Treatment naive patients with

T790M mutation

Gefitinib

« 5 patients with the T790M mutation

3 of these patients (E1704005, E1706001, E7001001) had a partial response
(all of these 3 patients also had the Exon 19 deletion mutation)

1 patient (E1705014) with stable disease (also had the L858R mutation)

1 patient (E1706006) with progressive disease at the first post-baseline scan
(this patient only had the T790M mutation).

Carboplatin/Paclitaxel

» 6 patients with the T790M mutation

3 of these patients had a partial response (1 (E0839001) also had the L858R
mutation, 1 (E5208006) also had the Exon 19 deletion mutation and 1
(E5208011) only had the T790M mutation)

2 patients (E0849003, E1406025) with stable disease (both of these only had
the T790M mutation)

1 patient (E7001004) with progressive disease at the first post-baseline scan
(this patient also had the L858R mutation)



Sensitivity of T790M testing

Sample Il Treatment Arm

E0839001 Carboplatin/Paclitaxel
E0849003 Carboplatin/Paclitaxel
E1704005 Gefitinib
E1706001 Gefitinib
E5208006 Carboplatin/Paclitaxel
E5208011 Carboplatin/Paclitaxel
E7001001 Gefitinib

E7001004 Carboplatin/Paclitaxel
E1406025 Carboplatin/Paclitaxel
E1705014 Gefitinib
E1706006 Gefitinib

Status

PR
SD
PR
PR
PR
PR
PR
PD
SD

SD
PD

Mutation Status -

Genzyme
T790M L858R
T790M no other
T790M Ex 19
T790M Ex 19
T790M Ex 19
T790M no other
T790M Ex 19
T790M L858R
T790M no other
T790M L858R
T790M no other

ME-PCR

Yes
\

N

Failed
Yes
N

N
Yes

RDG DNA Genzyme Sequencing
ARMS DNA ARMS
Mutant Mutant

Yes Yes Yes
No \[o] \[o]
Brdline? \[o] \[o]
Brdline? No No
Brdline? No No
No \[o] \[o]
No \[o] \[o]
No No \[o]

not analysed
not analysed
not analysed



LREA
Exon 19*

DNA sequencing

Fragment Analysis
GeneScan

5

DNA extraction

T790M
Exon 20

Taq_p/lan
PNA probe

L858R
Exon 21*

Spanish Lung Cancer Group

DNA sequencing

copbhgte

*Accredited under ISO15189 guidelines

Rosell et al ASCO 2010




Frequency of T/90M

45 out of 129 pts (35%) harbour T790M mutation

All T790M- T790M-
patients positive negative P
N=129 N=45 N=84 value
N (%) N (%) %)

N (
0.31
sex 0 | |

Bone metastases
No | 99 (76.7) 29 (64.4) 70 (83.3)
Yes | 30 (23.3) 16 (35.6) 14 (16.7)

Brain metastases
No | 116 (89.9) 41 (91.1) 75 (89.3)
Yes | 13(10.1) 4 (8.9) 9 (10.7)

Erlotinib therapy ]
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(50.4) | 21(46.7) | 44(52.4)
64 (49.6) | 24(53.3) | 40(47.6)
Type of EGFR mutation
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Response | |l lo
Complete or partial response | 80 (68.9) 28 (63.6) 52 (72.3)
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PFS: T/790M positive versus
T790M negative

T790M is a potential
negative predictive
biomarker for EGFR TKI

T790M positive 0.05(*)

5
T790M negative 141219 |




Other Mutations: PFS In patients
receiving BIBW 2992

Dell19, PFS events = 22/52, median = 13.7 months
L858R, PFS events = 23/54, median = 16.1 months
Other, PFS events = 16/23, median = 4.6 months
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PFS time since start of treatment (Months)

PFS, progession-free survival

Yang, CH et al. ASCO 2010. Abstract 7521.



Diagnostic assessment Iin
plasma?



Finding EGFR Mutation in Plasma DNA

by PCR: Spanish Study

Value Response (all patients)¥  n (%)
Erlotinib therapy, n (%) CR 24 (12.2)
First-line 113 (52.1) PR 115 (58.4)
- ird-li 104 (47.9
Second- or third-line (47.9) oy 139 (70.6)
EGFR mutation, n (%) SD 38 (19.3)
del 19 135 (62.2)
L 858R 82 (37.8) PD 20 (10.2)
SD/PD 58 (29.4)
EGFR mutation in serum, n (%)*
del 19 64 (39.0) tEvaluated in 197 patients
L858R 33 (20.1) | :
Not detected 67 (40.9) False Negative
[ Rate
*Evaluated in the serum of 164 patients
CR = complete response; PR = partial response; SD = stable Rosell R, et al. N Eng J Med

disease; PD = progressive disease

2009;361:958-67



Finding EGFR mutation in plasma by Denaturing
High-Performance Liquid Chromatography
(DHPLC): A Beljing Study

Target DNA identical to Normal allele-specific DNA

Normal DNA fragment

Target DNA fragment

Formation of Homoduplexes

Denaturing follo

1 distinct band on denaturing 1 distinct chromotagraph
electrophoresis gel corresponding peaks corresponding to
tothe 1 hybridization product 1 hybridization product

Target DNA not identical to Normal allele-specific DNA
Normal DNA fragment Formation of Heteroduplexes

———
—) =———
Target DNA fragment g

Denaturing followed
_ by reannealing Formation of Homoduplexes

/fGGE \ DHPLC

4 distinct band on denaturing 4 distinct chromotagraph
electrophoresis gel corresponding peaks corresponding to

tothe 4 hybridization products with  tha 4 hybridization products

distinct melting temperatures.

» 230 pts with tumor
samples for EGFR
mutation analysis

 DHPLC performed
In plasma

* 102 pts received
gefitinib (second
line)

Bai and Wang JCO 27:2653, 2009



Diagnostic Utllity of Plasma DNA

(EGFR mutation)

Tumor
EGFR mut |EGFR mut |Total
Plasma | pgsitive Negative

EGFR mut |63 16 < - R /O
Positive
EGFR mut |14< e | 137 151
Negative
Total 77 153 (230)

Bai and Wang JCO 27:2653, 2009




IPASS: Japanese Population

Patients recruited in Japan (n=233)
\/

DNA extracted from
and/or paraffin-embedded
archival tumor tissue

cfDNA extracted from
pre-dose serum samples

\d

EGFR mutations detected by ARMS

cfDNA Tumor tissue

EGFR M+: >1/21 mutations? (n=46) EGFR M+: >1/29 mutations® (n=56)
EGFR M-: 0/21 mutations (n=148) EGFR M-: 0/29 mutations (n=35)
EGFR M unknown®¢: (n=39) EGFR M unknown?¢: (n=142)

\/

Comparison of cfDNA vs tumor tissue EGFR mutations based on 21
mutations analyzed for cfDNA

ESMO 2009



Comparison of EGFR mutation status
In cfDNA and tumor samples

Patients with known cfDNA and tumor
EGFR mutation status (n=86)

Tumor tissue, n

EGFRM+  EGFR M- Total
cfDNA, n
EGFR M+ 22 0« - Faserosie. 22
EGFR M- 294 - Fale reoae 15 64
Total ol 35 86

* No false positive results

« Specificity and positive predictive value 100%

« 29/51 (56.9%) of tumor EGFR M+ were cfDNA EGFR M- (false negatives)
« Sensitivity 43.1% (22/51), negative predictive value 54.7% (35/64)

« 57/86 (66.3%) concordance

Japanese ITT population



ARMS vs DHPLC

Sensitivity Specificity Positive
predictive value
IPASS Japanese | 43.1% 100% 100%
subgroup
(by ARMS)
Bai and Wang 81.8% 89.5% 79.7%

(by DHPLC)




Digital PCR

Single-Molecule Detection of Epidermal Growth Factor Receptor
Mutations in Plasma by Microfluidics Digital PCR in Non —Small
Cell Lung Cancer Patients

Tony K.F. Yung,"* K.C. Allen Chan,"* Tony S.K. Mok,"> Joanna Tong,* Ka-FaiTo,* and Y.M. Dennis Lo"*®
Clin Cancer Res 2009;15(6) March 15, 2009
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Table 2. Digital PCR detection of EGFR mutations in plasma collected before treatment

Patient Tumor tissue Plasma

CSGE and sequencing Digital PCR analysis§

Digital PCR ema:lws;.is§

Response to
TKI treatme

analysis * if j:reated*
Del19 mutant L858R mutant Mutation  Concentration with TKI
percentage percentage (copies/mL)
{A) Mutations detected by digital PCR and by CSGE and sequencing
ase & LESER ND 40 LE58R 3.2 PR
Case 15 L858R ND 19 L858R 55 PO
Case 20 L858R ND 23 L858R 3.2 —
Case 29 L858R ND 87 L858R 29 —
Case 38 L858R ND 39 L858R 34,000 CR
Case 39 L858R ND 26 L858R 9.7 PR
Case 37 L858R ND 5.2 Mone ND -
Case 11 Del19 65 ND Dell19 21 PR
Case 13 Del19 42 ND Dell9 140 —
Case 17 Del19 38 ND Dell9 890 —
Case 31 Del19 68 ND Del19 200 —
Case 40 Del19 32 ND Del19 49 —
{(B) Mutations detected by digital PCR (CS5GE and sequencing was unsuccessful)
Case 18 Failed 56 3.9 Dell9 22 —
Case 26 Failed — — g 00 PR
Case 30 Failed —
Failed —

Sensitivity: 92%

Wild-type only

Case 4 Wild-type only 1firity /- 0
Case 19 Wild-type only SpeCIfICIty' 100 /0

() Mo mutation detected in tumor
Case 5 Wild-type only
Case 6 Wild-type only
Case 10 Wild-type only ND ND MNone ND
Case 14 Wild-type only ND ND MNone ND
Case 16 Wild-type only ND ND MNone ND
Case 21 Wild-type only ND ND MNone ND
Case 22 Wild-type only ND ND MNone ND
Case 23 Wild-type only ND ND MNone ND
Case 24 Wild-type only ND ND MNone ND
Case 25 Wild-type only ND ND MNone ND
Case 27 Wild-type only ND ND MNone ND
Case 28 Wild-type only ND ND MNone ND
Case 32 Wild-type only ND ND MNone ND
Case 33 Failed ND ND Mone ND
Case 35 Failed ND ND Mone ND
Case 36 Wild-type only ND ND MNone ND




Drug selection



Gefitinib versus Erlotinib
=% 4




Treatment outcomes of first line EGFR TKI

Author Study N RR Median PFS
(EGFR
mut +)
Mok et al IPASS 132 71.2% 9.8 months
Lee et al First-SIGNAL | 27 84.6% 8.4 months
Mitsudomi et | WJTOG 3405 | 86 62.1% 9.2 months
al
Maemondo et | NEJGSGO002 | 114 73.7% 10.8 months

al

Mok et al NEJM 2009, Lee et al WCLC 2009, Mitsudomi et al Lancet Oncology 2010, Maemondo NEJM 2010
Rosell et al NEJM 2009




Irreversible EGFR TKI: PF299804

PR{(-30%)
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Mok et al ASCO 2010 abst #7537



Pooled Analysis

Reports identified from broad literature search (n=564)

Studies identified from ASCO

20089 search (n=42) Excluded based on abstract

or title: no clinical data
related to question (n=431)

Studies retained for full paper review (n=175)

Excluded (n=121)
* PES/TTP/n not reported for pts with mutations (n=96)
* EGFR TKiIs given sequentially or as
maintenance or adjuvant therapy (n=10)
 Data duplicated in another publication (n=15)

Studies included (n=54)



Median PFS from individual studies
90% accuracy Intervals (any line of therapy)

Erlotinib

Gefitinib

Chemotherapy

PFS (months)

rogram : 4a forest_mono : Soft. 2as 231009
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Pooled analysis
(any line of therapy)

Pooled median PFS
(95% accuracy interval)

ERLOTINIB n= 35

GEFTINIE n=10M
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CHEMOTHERARY n= 375

PFS (months)

Program: 7 _forestong_podled_MUT_anyline sas

Permutation test for estimated pooled median PFS (1,000 iterations)
EGFR TKI vs chemotherapy p=0.000 (two-sided)



Toxicity

Adverse Event Gefitinib (N =607)

All Adverse CTC Grade
Events

Diarrhea 3 )
Dry skin 45 (23.9) 0 All Grade 3-4

23 [52 1.9) Toxicities Tox
8 (19.4)
03 (17.0)
02 (16.8)

(16.6)

151 (69.6)
Diarrhea

82 (13.5)
/8 (12.9)

73 (12.0)

Alopecia 7 (11.0)
ic effects (10.9)

Neutropeniat
Any
Febrile

Anemiaf

Leukopeniaz




C-TONG 0901

Erlotinib versus gefitinib in advanced non
small cell lung cancer with exon21 mutation
: A multi-center randomized phase II trial

PI: Yi Long Wu, Guangzhou



Head to head comparison?

Erlotinib

L Stratified in
}\ -T790M

EGFR Mutation + -Exon19/21

Gefitinib



Summary

* Diagnostic assessment

— Be aware of false negative result in EGFR
mutation analysis (variability in sensitivity
among different testing methods

— T790M Is potentially predictive

— Role of first line TKI in “other mutation”
remains unclear

* Drug selection
— Lack of direct comparative data



Blind leading the blind




