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TREATMENT OF NSCLC BASED ON

PATIENT FACTOR TUMOR FACTORS
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TUMOR FACTORS

HISTOLOGY




—Tla(<2cm)or
—T1b (>2 cmto <3 cm); and

*T2as

Allats onf Gt IOLS

—T2a (>3 to <5cm or T2 by other factor and <5 cm) or
—T2b (>5to<7cm).

-T2 tumors>7cmas T3.
- T4 tumors by additional nodule/s in the lung (primary lobe) as T3.
- M1 by additional nodule/s in the ipsilateral lung (different lobe) as T4.

- Pleural dissemination (malignant pleural or pericardial effusions, pleural
nodules) as M1.

Changes to the M descriptors are:

e Reclassify pleural dissemination (malignant pleural effusions, pleural
nodules) from T4 to M1a.

* Sub classify M1 by additional nodules in the contra lateral lung as M1a.



Current International Staging System with treatment
implications for advanced NSCLC

1. Pujol JL, Chakra M. J Thorac Oncol. 2007;2:679- @ﬁ;n@ (éqp{ traw Py @bl Thorac Oncol. 2007;2:706-714. 6
3. Silvestri GA. J Thorac Oncol. 2007;2:682-683, éf ||= Sem Surg Oncol. 2000; 18:106-115.
Copyright© 200 I Lilly and Company



Indian Incidence of NSCL C by Stage appox

Stage 1
Stage IV

Stage IIIB

>

Stage IIIA



NSCLC distribution by stage and associated survival

rates
NSCLC 1-Year , S-Year .
Stage | Distribution® | NSCLC Stage Survival Survival

1A 91% 50%

I 13%—-24%
IB 2% 43%
A 79% 36%

I 5%—-10%
1B 59% 25%
A 50% 19%

11 31%—-44%
B 379%(T4/N0-2/MO) 7%

329%(anyT/N3/MO)
v 32%—-39% v 20% 2%

Company Confldgnddl eprck H, et al. Cancer. 1992;70:1102-1110.  2.Mountain CF. Chest. 1997:111;1710-1717.
Copyright© 20065 |G 6ldétrai P. Presented at the 12th World Conference on Lung Cancer; September 5, 2007; 8
Company Seoul, Korea.




NON-SMALL CELL LUNG CANCER

o | v | 2 | 03 | 4 | 5 |
o1 | 100 | 79 | 54 | 64 | 48 | 42
s 100 | 84 | 15 | o | 7 | 5 |
o-wv| 200 [ 24 | o [ 6 | 4 [ 3 |




LUNG CANCER TYPES

Small-cell
20%

Large-cell
15%

Adenocarcinoma



Therapeutic Classification of
NSCLC

Resectable NSCLC

Stage ?IlII A/l B

Advanced/metastatic NSCLC
T4 any N, N3 any M




NSCLC: Treatment by Stage

Stage Description Treatment Options
Tumor of any size is found only

Stage I a/b in the lung Surgery

Stage II a/b Tumor has spread to lymph Surgery

nodes associated with the lung

Tumor has spread to the lymph
nodes in the tracheal area,

Chemotherapy followed by

Stage 11l a including chest wall and radiation or surgery
diaphragm
Tumor has spread to the lymph _—
: Combination of
Stage III b nodes on the opposite lung or chemotherapy and radiation
in the neck
Stage IV Tumor has spread beyond the Chemotherapy and/or

chest

palliative (maintenance) care




SURVIVAL IN ADVANCED NSCLC

Therapy Median Survival (months)
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Results: Overall Survival

Result Overall Survival

Median, mos

Hazard ratio

Absolute benefit

Statistically significant reduction in favor of gem-based arms
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The distribution of activating mutations among EGFR mutation positive
patients is similar in Asian and non-Asian studies

ATP binding
Regulatory Transmembrane Extracellular

domain region domain

Distribution of mutation types (% of mutations)

Literature review Asian studies Non-Asian studies

Most prevalent mutation types Literature (n=1523) Literature (n=583)

Exon 19 deletion 51% 58%
Exon 21 point mutation L858R 42% 32%

Exon 20 2% 6%
Exon 18 G719A/C 3% 2%
Exon 21 L861Q 1% 1%

Some patients had more than one mutation type



EGFR mutation causes conformational change and increased
activation

Wild Type EGFR Mutant EGFR
Ligand ——» (gb)

Extracellular domain ———

Trans-membrane domain

Tyrosine kinase domain ——

Tyrosine phosphorylation ——

Ras-Raf-MAPK Pi3K-AKT
Proliferation Survival

EGFR signals for longer
at the cell membrane

EGFR internalisation
Degradation/recycling




Recommendations for tumour samples for EGFR mutation
analysis

Tumour biopsy from primary tumour or metastases is the “gold

standard” for mutation analysis

— It is recommended that DNA samples are extracted from formalin-

fixed, paraffin-embedded tumour biopsy diagnostic samples

— Robust well validated DNA extraction methodologies are

recommended to avoid assay failures and false negative results

— Mutation testing in surrogate tissues such as serum/plasma,
bronchoalveolar lavage fluid or cytology specimens is not currently

recommended
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ORR (%)

IPASS Ph Il Study: First-Line Gefitinib
vs CP in Advanced NSCLC: ORR

OR: 2.75 OR: 0.94
P=.0001 P=.0013

OR: 1.79 OR: 0.80
pP=.0243 P =.5580

47.3

23.5

' |

. \IA\(A\IA

71.2

58.9

44.8

26.3

ZT

OR:1.49 OR:1.44
P=.1093 P=.4146
A A
( A \
B Gefitinib
CP

51.5

41.8

26.1

Positive Negative
EGFR Mutation

High Low

EGFR Gene Copy
Number

) 1
Positive Negative

EGFR Expression



IPASS: Progression-free survival
in ITT population

Probability 1.0
of PFS

N 609 608
0.8 Events 453 (74.4%) 497 (81.7%)

HR (95% Cl) = 0.741 (0.651, 0.845) p<0.0001

0.6 Median PFS (months) 5.7 5.8

4 months progression-free 61% 74%

6 months progression-free 48% 48%

0 12 months progression-free 25% 7%
4

Gefitinib demonstrated superiority relative to carboplatin
/ paclitaxel in terms of PFS

0.2

0.0
0 4 8 12 16 20 24 Months

Gefitinib demonstrated superiority relative to
carboplatin / paclitaxel in terms of PFS

Mok et al ESMO LBA 2, 2008



Progression Free (%)

IPASS: First-line Gefitinib vs CP in
Advanced NSCLC:

PFS: Mutated EGFR

1009
Median PFS
—— Gefitinib (n = 132): 9.5 mos
80 1 CP (n=129): 6.3 mos
60"
401
207 HR: 0.48
P < .0001
0 I 1 1 1 1 1
0 4 8 12 16 20 24

Mos

Progression Free (%)

PFS

PFS: Wild-Type EGFR

100 7
Median PFS
— Gefitinib (n =91): 1.6 mos
80 - CP (n =85): 5.5 mos
60 4
40
207 HR: 2.85
P < .0001
0 T T —_ T T 1
0 4 8 12 16 20 24

Mos
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SATURN Ph lll: Strong PFS Benefit for
Erlotinib Maintenance With Mut EGFR

D
o

Patients Without Progression (%)

o

N
o
1

PFS: Wild-Type EGFR

— Erlotinib (n = 199)
Placebo (n =189)

100 -

(0]
o

D
o

Patients Without Progression (%)

D
o
1

N
o
1

HR:0.10

PFS: Mutated EGFR

— Erlotinib (n = 22)
Placebo (n =27)

P <.0001

T
8

| | | | | | | | | | | | | |
16 24 32 40 48 56 64
Wks



SATURN Phase Ill Study: PFS by

Biomarker Status

All

EGFR, overexpressed

EGFR, not overexpressed

EGFR, high copy #
EGFR, low copy #

KRAS, mutated
KRAS, wild type

0.4

=

<+——— HR
Favors erlotinib

HR (95% Cl)
0.71 (0.62-0.82)

0.69 (0.58-0.82)
0.77 (0.51-1.14)

0.68 (0.51-0.90)
0.81 (0.62-1.07)

0.77 (0.50-1.19)
0.70 (0.57-0.87)

—
Favors placebo

n
884

618
121

231
255

90
403



SATURN Study: Biomarker Analysis
Conclusions

e EGFR overexpression and EGFR gene copy number do not

have adequate predictive power to guide selection of NSCLC
patients for erlotinib maintenance therapy

e Erlotinib significantly improves PFS in NSCLC patients with
mutated EGFR

— Patients with wild-type EGFR benefited to a much lesser
degree

 KRAS mutations not predictive for erlotinib outcomes

— Strong negative prognostic factor
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JMDB: Pemetrexed vs Gemcitabine
in advanced NSCLC (Phase IlI, first line)

Cisplatin 75 mg/m? day 1 plus Pemetrexed 500 mg/m?

Randomization day 1

Factors
e Stage
* PS Each cycle repeated
e Gender g3 weeks up to 6 cycles

e Histo vs cyto

* Brain mets Cisplatin 75 mg/m? day 1 plus Gemcitabine 1250

mg/m? days 1 & 8

Vitamin B,,, folate, and dexamethasone given in both arms

Primary endpoint: survival; non-inferiority design

Scagliotti et al J Clin Oncol, 26, 3543-3551, 2008



Probability without Event

JMDB: Pemetrexed vs Gemcitabine
in advanced NSCLC (Phase lll, first line)

Overall Survival

;'g | Median (95% Cl)
' —— CP  10.3 (9.8, 11.2)

0.8 - —— CG  10.3 (9.6, 10.9)
0.7 - CPvs CG Adjusted HR (95% CI)
0.6 - 0.94 (0.84-1.05)
0.5 -
0.4 -
0.3 -
0.2 -
0.1 -
00 I | I | |

0 6 12 18 24 30

, , Survival Time (months)
Patients at Risk
CP 862 598 341 146 45 0
CG863 590 327 139 34 0

Scagliotti et al J Clin Oncol 26, 3543-3551, 2008



Survival Probability

0.7

06

0.5

04

0.3

0.2

0.1

0.0

JMDB: Pemetrexed vs Gemcitabine
in advanced NSCLC (Phase IlI, first line)

Nonsquamous* (n=1252)

HR=0.844

(95% Cl: 0.74-0.96)

p=0.011

~

Pemetrexed+Cisplatin
Median OS: 11.0 mos

6 12 18

Survival Time (months)

24

30

Survival Probability

0.9

038

0.7

0.6

0.5

04

0.3

0.2

0.1

0.0

Squamous (n=473)

HR=1.229
\ (95% CI: 1.00-1.51)
p=0.051

Pemetrexed+Cisplatin
Median OS: 9.4 mos

0 6 12 18 24 30

Survival Time (months)

Scagliotti et al J Clin Oncol, 26, 3543-3551, 2008



NSCLC: Pemetrexed is more effective in patients with
non-squamous tumors

(retrospective analysis of Pem vs Doc)

Percent Surviving

100, ) .
T Patients Randomized to Pemetrexed
1o,
'li.l‘L
o
e
Loy Non-
1 T
TR squamous:
- 0
‘i 5 Medhian = 9.2
l_ —
.L ’L,,L
.l 'm..t.
50 | by
| h
'—1‘1 .‘m
. '
LH "—""'1
" b
— I
_14‘ ‘L.L‘
Squamous: 1 )l
Median = 6.2 T L
- L
— |
| _
|
Co 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Overall Survival (months)

Percent Surviving

100

50

Patients Randomized to Docetaxel

Non-squamous:
Median = 8.2

Squamous:
Median =7.4

0

i

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Overall Survival (months)

Peterson et al., JTO 2, 8 (suppl4), 851 (Abstr. P2-328), 2007
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Clinically relevant survival advantage favoring PEMETREXED/cisplatin in
adenocarcinoma and large cell carcinoma

PEMETREXE GEMCITABIN /| justed
D/CIS E/CIS ratio p-Value?
(N=862) (N=863) (95% CI)
Adenocarcinoma 0.84
12. 10. :
(N=847) 6 0-9 (0.71, 0.99) 0.033
Large cell carcinoma 0.67
10.4 A 027
(N=153) 0 6 (0.48, 0.96) 0.0
Other® 1.08
: 2 :
(N=252) 8.6 0 (0.81, 1.45) 0-586
Squamous cell carcinoma 1.23
4 10. :
(N=473) ° 08 (100,151 | 9P

aSuperiority p-values.
bpatients whose histologic diagnosis did not clearly qualify as adenocarcinoma, large cell carcinoma,
or squamous cell carcinoma.

Abbreviations: CIS=cisplatin; Cl=confidence interval

Scagliotti et al J Clin Oncol, 26, 3543-3551, 2008



JMDB: in squamous cell carcinoma Cis/Gem had a
better overall survival

Hazard
Ratio
All Patients (N=1722) - ——T - 0.94
Age < 65 (n=1116) —T— - 0.97
Age >=65 (n=606) <O - 0.88
Female (n=514) - o - 0.84
Male (n=1208) —— - 0.98
Caucasian (n=1346) === - 0.93
East/Southeast Asian (n=220) <> - 0.88
Other Origin (n=156) - <> - 1.34
Ever-smoker (n=1265) - —C—1— - 0.93
Never-smoker (n=250) & - 1.00
ECOG PS 0 (n=612) 1 O - 0.91
ECOG PS 1 (n=1110) —O— - 0.95
Histological Diagnosis (n=1145) - ———— - 0.92
Cytological Diagnosis (n=577) - <1‘ - 0.99
Stage llIB (n=414) - < - 0.89
Stage IV (n=1308) e - 0.95
Adenocarcinoma (n=846) - ——C— - 0.84
Large Cell Carcinoma (n=153) < - 0.67
Squamous Cell Carcinoma (n=473) ZEEZ - 1.23
Other Histologic Diagnosis (n=250) - - 1.08

0.4 0.6 0.8 1.0 1.2 14 16 1.8 2.0 2.2
Hazard Ratio (95% CI)

Favors CP Favors CG

Scagliotti et al J Clin Oncol 26, 3543-3551, 2008
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TS EXPRESSION LOW-ADENO
CA,RESPONSE TO
PEMETREXATE
HIGH:-SCC,RESPONSE TO
GEMCITABINE

BRCA1 OVEREXPN POOR SURVIVAL

RRM1 :- DECREASE RESPONSE TO
GEMCITABINE

FEMALE PT
ADENO CARCINOMA
NEVER SMOKER
ASIAN ORIGIN
CANDIDATE FOR TKI

ADENO CARCINOMA
*K-RAS2 OVER EXPN:-POOR
SURVIAVAL
*THYMIDYLATE SYNTHETASE
:-LOW BETTER RESPONSE
TO PEMETREXATE

L
SQUAMOUS CELL CA
INCREASED
EXPRESSION OF
THYMIDYLATE-
RESISTANCE TO
PEMETREXATE

ERCC1 a 1/CDDP

RRM a1/GEMCITABINE

B TUBLIN o 1/TAXANE
THY.SYNTH. a 1/ PEMETRAXATE,
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ARE ALL BREAST CANCERS SAME

OTHERS
TOP2A

Ki67

PTEN LOSS
PIK3CA
BRCA1
Upa &PAI1




PROGNOSTIC FACTORS

* AGE
* NODAL STATUS
* NUCLEAR GRADE

e RECEPTOR STATUS(ER,PR)



BREAST CANCER

LYMPH NODE +VE LYMPH NODE -VE

[\

HER 2 neu +VE ER,PR -VE ER,PR +VE
HERCEPTIN+ CT HER 2
neu

+VE



BREAST CANCER
NODE -VE

ER,PR +VE ER,PR +VE ER PR -VE
T</=1CM T=1-2 CM T>/=2CM
Gr-1 Gr- 2-3 Gr-2-3







HER 2 +VE

/ \

HER 2 ECD +VE HER 2 ECD - Ve

*POOR PROGNOSIS
*RESISTANCE TO TAMOXIFEN &
AROMATASE INHIBITOR SENSITIVE TO
*BENEFIT FROM HERCEPTIN- HERCEPTIN
CONTROVERSIAL




HER 2 + Ve

P 95 HER 2+VE P 95 HER 2 -Ve

NODE + Ve
POOR PROGNOSIS
LACKS HERCEPTIN /TRASTUZUMAB HERCEPTIN

BINDING DOMAIN LAPATINIB
RETAINS TYROSIN KINASE ACTIVITY.
LAPATINIB IS TREATMENT OF CHOICE

PTEN LOSS,PIK3CA MUTATION
ACQUIRED RESISTANCE TO TRASTUZUMAB
REVERAL BY M-TOR INHIBITOR-EVORLIMUS
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ROLE OF UROKINASE PLASMINOGEN ACTIVATOR &
PLASMINOGEN ACTIVATOR INHIBITOR

* POOR PROGNOSIS
* NODE —VE WITH INCREASED LEVEL

* BENIFITED FROM CMF
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po3 Mutations Associated With
Resistance to Doxorubicin (A)

* A-induced apoptosis Is prevented

* pO3 mutations could hamper response
to A even In tumors carrying topo |l «
gene amplification

Pe FEZASCO’ 03 Aas T et al. Nature Med 2:811-4, 1996




Gene Expression Profiling Reveals Distinct Clusters

iz el (R e 2 et

| 2. prognostic/predictive
2. proliferation
3. two types (ER -/+)

HER2
cluster

Basal subtype

1. 10-15% of tumors

2. ER/PR/HERZ-negative

3. very proliferative

4. EGFR, c-kit, c-myc +
§.includes BERCA1 mutations

Basal
cluster

Luminal Aand B [ER+)

1. continuum

2. prognostic/predictive

3. ER-GATA3-HNF3a-XBP1
4. proliferation [mutant p53)
5. cyclin D1 and BCL2Z +

Luminal
cluster

Ki-67, STK6, Survivin,
Cyclin B1 and MYBL2

proliferation
cluster

TripathyASCO’ 05 Sorlie T et al. PNAS 2003



tumor subtype

predictions oof M\ e s

van't Veer data

p <0.0001

- -

24 &8 n ot 120 144 08

Time to distant metastasis

No BRCA samples
in relapse analysis

Stanford data % A
1 s Luminal B
0.6 1
w— Basal
0.4 1
wes HER2+
021 =« p<0.001 === Normal breast-like
0 v v v v v
0 24 48 72 9% 120 Sorlie T et al.
TripathyASCO’ 05 Relapse free survival (local or distant) PNAS 2003
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Molecular Portrait of Breast Cancers

476 cDNA &
clones &

| 85 Arrays |

8 >6 >4 52 1

Wﬁﬁ%ﬁmmmﬁ‘-

"Intrinsic"
gene set on

78 single tumor

samples

. = above average

. = average

" =below average

. = not determined

2 >4 6 >

Sorlie T et al, PNAS 2001

Both ER+,
but
different
prognosis



Traditional
approach

-

Node
positive

Node
negative

New Approach

ER+
Luminal B

ER++
Luminal A

HER-2 —

Basal-like cancers



Breast Cancer Subtypes based on Gene Expression Analysis

.

l!l 3
uu III| ¥intiay. . l"l :;:l'””m-,u':ﬁgl ..Nl' !:

.....................................

m:mmmMiMMMwmmﬁmimmﬂumwﬂm

w7

}H

Luminal Subtype A ERBBZ Basal Subtype N

| |

Copyright ©2003 by the National Academy of Sciences

A van't Veer data set

1
08 _L\
==
2 06 o ER
T = <
= p<0. +
_‘é o XX XX X X ¢—
o <
= ) Basal/TN
< HER2+
0 24 48 72 96 120 144 168 192
Time to distant metastasis (months)
X Censored, mmm |_uminal A, Luminal B, mmm Basal, === ERBB2+

B Norway/Stanford data set

Probability

1 4

0.81

o
o))

o
b

0.21

48 72 96

Overall Survival (months)

Sorlie et al PNAS 2003



TRIPLE —VE BREAST CANCER

YOUNG AGE

HIGH HISTOLOGICAL GRADE
BASAL LIKE HISTOPATHOLOGICAL PHENOTYPE
TRIPLE —VE PHENOTYPE(ER-VE,PR-VE,HER 2 -VE)

CARRIERS OF B

HIGHLY SENSIT
PARP INHIBITO

RCA1 MUTATION
VE TO PLATINUM BASED CT

RS(Poly ADP Ribose polymerase)



ONCOTYPE DX

21 GENE SIGNATURE
ER,PR,HER 2,KI-67
PREDICTOR OF TAMOXIFEN EFFICACY

PREDICTS BENEFIT OF CMF ADJUVANT IN
SAME PTS POPULATION.

PROGNOSTIC AND PREDICTIVE VALUE IN
NODE POSITIVE,ER POSITIVE POST
MENOPAUSAL PTS RECEIVING CAF &
TAMOXIFEN ADJUVANT.




Oncotype DX 21 Gene
Recurrence Score (RS) Assay

Low risk RS <« 18
Int risk RS > 18 and < 31
High risk RS > 31



RS as a Predictor of C/MF Chemotherapy Benefit
in Node (-), ER (+) Pts

Low Risk (RS < 18 Interm. Risk (RS 18-30)

’ Low Risk Patients (RS < 18)
) = Tam + Chemo
— Tam

Int Risk (RS 18 - 30)
. = Tam + Chemo
— Tam

High Risk
(RS 2 31)

’ High Risk Patients (RS = 31)
. —— Tam + Chemo
— Tam

Paik S, et al: SABCS 2004



ONCOTYPE DX
ER,PR +VE

LOW RISK 18 HIGH RISK-31
ENDOCRINE+CT

ENDOCRINE TREATMENT




MAMMAPRINT

70 GENE SIGNATURE
YOUNG PATIENTS
NODE -Ve

EARLY STAGE | & Il

DNA MICRO ARRAY BASED DIAGNOSTIC TOOL
REQUIRES FRESH FROZEN TISSUE.

MINDACT

LOW RISK MOLECULAR PROGNOSIS AND HIGH
RISK CLINICAL PROGNOSIS



MAPQUANT DX

e A genomic grade Index

* RECLASSIFICATION GRADE 2 TUMORS IN TO
HIGH RISK & LOW RISK RECURRENCE GROUP.



TAKE HOME MESSAGE

* BREAST CANCER IS HETEROGENOUS WITH
RESPECT TO BIOLOGY AS WELL AS THERAPEUTIC
APPROACH

* ONCOTYPE DX AND RECURRENT SCORE IN A
SUBSET POPULATION GIVE A NEW INSIGHT FOR
DECISSION MAKING REGARDING TREATMENT
POLICY

* TRIPLE —VE BREAST CANCER IS A SEPARATE
ENTITY CAN BE TREATED WITH PLATINUM BASED
CT AND PARP INHIBITORS.
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