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Changes to the T descriptors are:

• Sub classify:

• T1 as

– T1a ( ≤ 2 cm) or

– T1b (> 2 cm to ≤ 3 cm); and

• T2 as

– T2a (>3 to ≤ 5 cm or T2 by other factor and ≤ 5 cm) or

– T2b (>5 to ≤ 7 cm).

• Reclassify:

- T2 tumors > 7 cm as 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:

• 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.

• Sub classify M1 by distant metastases (outside the lung/pleura) as M1b.
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M0 M1

N0 N1 N2 N3 M1a M1b

T1 IA IIA

T2 IB IIB

T3 IIB IIIA IV

T4 IIIB

Current International Staging System with treatment 

implications for advanced NSCLC 

1. Pujol JL, Chakra M. J Thorac Oncol. 2007;2:679-681.  2. Goldstraw P, et al. J Thorac Oncol. 2007;2:706-714. 
3. Silvestri GA. J Thorac Oncol. 2007;2:682-683.              4. Mountain CF. Semin Surg Oncol. 2000; 18:106-115. 

T4 (by invasion) N0-1 M0 

changes from IIIB to IIIA

T4 pleural/pericardial effusion 

changes from IIIB to IV
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Indian Incidence of NSCLC by Stage appox.
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NSCLC
Stage Distribution1 NSCLC Stage

1-Year 
Survival

2
5-Year 

Survival
3

I 13%–24%
IA

IB

91%

72%

50%

43%

II 5%–10%
IIA

IIB

79%

59%

36%

25%

III 31%–44%
IIIA

IIIB 

50%

37%(T4/N0-2/M0)

32%(anyT/N3/M0)

19%

7%

IV 32%–39% IV 20% 2%

NSCLC distribution by stage and associated survival 

rates

1. Bulzebruck H, et al. Cancer. 1992;70:1102-1110.   2.Mountain CF. Chest. 1997:111;1710-1717.  
3. Goldstraw P. Presented at the 12th World Conference on Lung Cancer; September 5, 2007; 
Seoul, Korea.



Fry WA, et al. Cancer. 1996;77:1953.
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Lung Cancer TYPESLung Cancer TYPESLung Cancer TYPESLung Cancer TYPES

Squamous-cell
40%

Adenocarcinoma
30%

Large-cell
15%

Small-cell
20%



Therapeutic Classification of 

NSCLC

Resectable NSCLC Unresectable NSCLC

Stage I, II, IIIA Stage ?III A/III B

Advanced/metastatic NSCLC
T4 any N, N3 any M



NSCLC: Treatment by Stage

Stage Description Treatment Options

Stage I a/b
Tumor of any size is found only 
in the lung 

Surgery

Stage II a/b
Tumor has spread to lymph 
nodes associated with the lung

Surgery

Stage III a

Tumor has spread to the lymph 
nodes in the tracheal area, 
including chest wall and 
diaphragm

Chemotherapy followed by 
radiation or surgery

Stage III b
Tumor has spread to the lymph 
nodes on the opposite lung or 
in the neck

Combination of 
chemotherapy and radiation

Stage IV
Tumor has spread beyond the 
chest

Chemotherapy and/or 
palliative (maintenance) care



Survival in advanced NSCLCSurvival in advanced NSCLCSurvival in advanced NSCLCSurvival in advanced NSCLC

Therapy Median Survival (months)

Best Supportive Care 4 months

Cisplatin 6 months

Platinum-based doublet 8-10 months

Chemotherapy + Targeted 
Therapy

12 months









3.9% (year 1)Absolute benefit

0.90 (0.84-0.96)*Hazard ratio

9
8.2

Median, mos
Gem/platinum
Platinum comparators

Overall SurvivalResult

*Statistically significant reduction in favor of gem-based arms

Results: Overall Survival

P<0.001
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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%

The distribution of activating mutations among EGFR mutation positive 

patients is similar in Asian and non-Asian studies

Some patients had more than one mutation type AstraZeneca data on file 2009



ATP

Ras-Raf-MAPK

Proliferation

Pi3K-AKT

Survival

Ligand

Extracellular domain

Trans-membrane domain

Tyrosine kinase domain

Tyrosine phosphorylation

EGFR internalisation

Degradation/recycling

EGFR signals for longer

at the cell membrane

Wild Type EGFR Mutant EGFR

EGFR mutation causes conformational change and increased 

activation

Arteaga 2006, Gadzar et al 2004, Hendricks et al 2006, Sordella et al 2004



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

Eberhard et al 2008, Kimura et al 2006











IPASS Ph III Study: First-Line Gefitinib 

vs CP in Advanced NSCLC: ORR

Fukuoka M, et al. ASCO 2009. Abstract 8006.
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IPASS: Progression-free survival

in ITT population

609

453 (74.4%)

608

497 (81.7%)

N

Events

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

Gefitinib

Gefitinib demonstrated superiority relative to carboplatin 

/ paclitaxel in terms of PFS

Carboplatin /

paclitaxel

Median PFS (months)
4 months progression-free
6 months progression-free
12 months progression-free

5.7
61%
48%
25%

5.8
74%
48%
7%
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1.0Probability
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Mok et al ESMO LBA 2, 2008

Gefitinib demonstrated superiority relative to 

carboplatin / paclitaxel in terms of PFS



IPASS: First-line Gefitinib vs CP in 

Advanced NSCLC: PFS

Fukuoka M, et al. ASCO 2009. Abstract 8006.
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Median PFS 

Gefitinib (n = 132): 9.5 mos

CP (n = 129): 6.3 mos

Median PFS 

Gefitinib (n = 91): 1.6 mos

CP (n = 85): 5.5 mos
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Treatment by EGFR mutation status interaction test, P < .0001 







Cappuzzo F, et al. ASCO 2009. Abstract 8001. Brugger W, et al. ASCO 2009. Abstract 8020.
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HR: 0.78

P = .0185
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P < .0001
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Placebo (n = 189) 

SATURN Ph III: Strong PFS Benefit for 

Erlotinib Maintenance With Mut EGFR



SATURN Phase III Study: PFS by 

Biomarker Status

Brugger W, et al. ASCO 2009. Abstract 8020.

All

EGFR, overexpressed

EGFR, not overexpressed

EGFR, high copy # 

EGFR, low copy # 

KRAS, mutated

KRAS, wild type

n
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618
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HR (95% CI)
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0.69 (0.58-0.82)

0.77 (0.51-1.14)

0.68 (0.51-0.90)

0.81 (0.62-1.07)
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Brugger W, et al. ASCO 2009. Abstract 8020.

SATURN Study: Biomarker Analysis 

Conclusions

• EGFR overexpression and EGFR gene copy number do not 

have adequate predictive power to guide selection of NSCLC 

patients for erlotinib maintenance therapy

• 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





Cisplatin 75 mg/m2 day 1 plus Gemcitabine 1250 

mg/m2 days 1 & 8

Randomization

Factors

• Stage 

• PS 

• Gender 

• Histo vs cyto

• Brain mets

R

Cisplatin  75 mg/m2 day 1 plus Pemetrexed 500 mg/m2

day 1

Vitamin B12, folate, and dexamethasone given in both arms

Each cycle repeated

q3 weeks up to 6 cycles

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

Primary endpoint: survival; non-inferiority design

JMDB: Pemetrexed vs Gemcitabine 

in advanced NSCLC (Phase III, first line)



Overall Survival

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

JMDB: Pemetrexed vs Gemcitabine

in advanced NSCLC (Phase III, first line)



Pemetrexed+Cisplatin

Median OS: 11.0 mos

Gemcitabine+Cisplatin

Median OS: 10.1 mos

HR=0.844

(95% CI: 0.74–0.96)

p=0.011  

Pemetrexed+Cisplatin

Median OS: 9.4 mos

Gemcitabine+Cisplatin

Median OS: 10.8 mos

HR=1.229

(95% CI: 1.00–1.51)

p=0.051  

Nonsquamous* (n=1252) Squamous (n=473)

Survival Time (months) Survival Time (months)
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Scagliotti et al J Clin Oncol,  26, 3543-3551, 2008

JMDB: Pemetrexed vs Gemcitabine 

in advanced NSCLC (Phase III, first line)



Non-squamous:  

Median = 8.2

Squamous:

Median = 7.4
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Peterson  et al., JTO 2, 8 (suppl4), 851 (Abstr. P2-328), 2007
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NSCLC: Pemetrexed is more effective in patients with
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(retrospective analysis of Pem vs Doc)



T
S

 m
R

N
A

 l
e

ve
ls

Thymidilate Synthase Expression in 
Normal Lung Tissue & Lung Cancer 
Thymidilate Synthase Expression in 
Normal Lung Tissue & Lung Cancer 

Significantly Higher in Squamous 

Cell Carcinoma of the Lung
Significantly Higher in Lung Cancer 

than in normal lung tissue

Snap Frozen Tissues FFPE Tissues

Ceppi P. et al. Cancer 2006



Clinically relevant survival advantage favoring PEMETREXED/cisplatin in 
adenocarcinoma and large cell carcinoma

Median overall survival by 
histologic group (months)

PEMETREXE
D/CIS

(N=862) 

GEMCITABIN
E/CIS 

(N=863)

Adjusted 
Hazard 

ratio
(95% CI) 

p-Valuea

Adenocarcinoma
(N=847)

12.6 10.9
0.84

(0.71, 0.99)
0.033

Large cell carcinoma
(N=153)

10.4 6.7
0.67

(0.48, 0.96)
0.027

Otherb

(N=252)
8.6 9.2

1.08
(0.81, 1.45)

0.586

Squamous cell carcinoma
(N=473)

9.4 10.8
1.23

(1.00, 1.51)
0.050

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

or squamous cell carcinoma.

Abbreviations: CIS=cisplatin; CI=confidence interval 

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



Subgroup Analyses Forest Plot

JMDB: in squamous cell carcinoma Cis/Gem had a 

better overall survival

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





























ERCC1 α 1/CDDP

RRM α1/GEMCITABINE

β TUBLIN α 1/TAXANE

THY.SYNTH. α 1/ PEMETRAXATE, 

FEMALE PT

ADENO CARCINOMA

NEVER SMOKER

ASIAN ORIGIN

CANDIDATE FOR TKI

ADENO CARCINOMA
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,p21 OVER EXPN
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TS EXPRESSION LOW-ADENO

CA,RESPONSE TO 

PEMETREXATE

HIGH:-SCC,RESPONSE TO 

GEMCITABINE

ERCC1-VE RESPONSE TO 

CISPLATINUM  COMBN

BRCA1 OVEREXPN POOR SURVIVAL

RRM1 :- DECREASE RESPONSE TO 

GEMCITABINE





ARE ALL BREAST CANCERS SAME

ER

OTHERS

TOP2A

Ki67

PTEN LOSS

PIK3CA

BRCA1 

Upa &PAI1

HER

PR



PROGNOSTIC FACTORS 

• AGE

• NODAL STATUS

• NUCLEAR GRADE 

• RECEPTOR STATUS(ER,PR)



BREAST CANCER

HER 2 

neu

+VE

HER 2 

neu -

VE

HER 2 

neu

+VE

HER 2 

neu -

VE

HERCEPTIN+ CTCT

ER,PR -VE ER,PR +VEHER 2 neu +VEHER 2 neu - VE 

LYMPH NODE -VELYMPH NODE +VE

CT+HER CTCTCT+HER



BREAST CANCER

NODE –VE 

LOW RISK INT RISK HIGH RISK

ER,PR +VE

T </= 1 CM

Gr-1

ER,PR +VE

T = 1-2  CM

Gr- 2-3

ER,PR -VE

T >/= 2 CM

Gr-2-3



HER +Ve

HER 1 & 2

LAPATINIB

HER 2 

HERCEPTIN



HER 2 +VE

HER 2 ECD +VE HER 2 ECD - Ve

SENSITIVE TO 

HERCEPTIN

•POOR PROGNOSIS

•RESISTANCE TO TAMOXIFEN & 

AROMATASE INHIBITOR

•BENEFIT FROM HERCEPTIN-

CONTROVERSIAL



HER 2 + Ve

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

NODE + Ve

POOR PROGNOSIS

LACKS HERCEPTIN /TRASTUZUMAB 

BINDING DOMAIN

RETAINS TYROSIN KINASE ACTIVITY.

LAPATINIB IS TREATMENT OF CHOICE

HERCEPTIN

LAPATINIB

PTEN LOSS,PIK3CA MUTATION

ACQUIRED RESISTANCE TO TRASTUZUMAB

REVERAL BY M-TOR INHIBITOR-EVORLIMUS





ROLE OF UROKINASE PLASMINOGEN ACTIVATOR & 

PLASMINOGEN ACTIVATOR INHIBITOR

• POOR PROGNOSIS

• NODE –VE WITH INCREASED LEVEL

• BENIFITED FROM CMF







PerezASCO’03



TripathyASCO’05



TripathyASCO’05





Molecular Portrait of Breast Cancers

Luminal A
Luminal B

Sorlie T et al, PNAS 2001

Both ER+,

but

different 

prognosis



Node 

negative

Node

positive

Traditional

approach

HER-2 +
ER-, 

HER-2 –
Basal-like cancers

ER++

Luminal A

ER+

Luminal B

New Approach
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Breast Cancer Subtypes based on Gene Expression Analysis

Sorlie et al PNAS 2003

ER+

ER+

HER2+

HER2+

Basal/TN

Basal/TN



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 BRCA1 MUTATION

• HIGHLY SENSITIVE TO PLATINUM BASED CT

• PARP INHIBITORS(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.



 
RS  = + 0.47 x HER2 Group Score  

-  0.34 x ER Group Score  
+ 1.04 x Proliferation Group Score  
+ 0.10 x Invasion Group Score  
+ 0.05 x CD68 
-  0.08 x GSTM1 
-  0.07 x BAG1 

 

Oncotype DX 21 Gene 
Recurrence Score (RS) Assay

PROLIFERATION

Ki-67
STK15

Survivin
Cyclin B1
MYBL2

ESTROGEN

ER
PR

Bcl2
SCUBE2

INVASION

Stromolysin 3
Cathepsin L2

HER2

GRB7
HER2

BAG1GSTM1

REFERENCE
Beta-actin

GAPDH
RPLPO
GUS
TFRC

CD68

16 Cancer and 5 Reference Genes From 3 Studies

Category RS (0 – 100)
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)
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ONCOTYPE DX

ER,PR +VE

HIGH RISK-31

ENDOCRINE+CT

INT RISK-18-30

ENDOCRINE+/- CT

TAILORX trial

LOW RISK 18

ENDOCRINE TREATMENT



MAMMAPRINT

• 70 GENE SIGNATURE

• YOUNG PATIENTS

• NODE –Ve

• EARLY STAGE I & II

• DNA MICRO ARRAY BASED DIAGNOSTIC TOOL 
REQUIRES FRESH FROZEN TISSUE.

• MINDACT

• LOW RISK MOLECULAR PROGNOSIS AND HIGH 
RISK CLINICAL PROGNOSIS



MAPQUANT DX

• 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.












