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An Opportunity to Improve 
Therapeutic Outcome

Schiller et al., NEJM 346: 92 (2002)

? Match the right drug with 
the right patient
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A Strategy to Predict Response 
to Cytotoxic Chemotherapy

Cell Line
Panel

• Identify resistant and sensitive cells
• Build expression predictor of response

Drug response data
Affymetrix expression data

Resistant         Sensitive

Identifying extremes of  drug 
sensitivity in cell-lines

Bayesian regression analysis

Leave-one-out crossvalidation

Corresponding Affymetrix expression data

A predictor of drug sensitivity

In vitro validation
(independent cell lines)

In vivo validation
(patient tumor samples)

Methodology
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Predictor of Cisplatin Sensitivity

Resistant             Sensitive

Cell lines

Validation of a Cisplatin Sensitivity 
Predictor in Patient Samples

Advanced disease (n = 59)

Accuracy: 79.6 %

ASCO, 2007

Validation of a Cisplatin Predictor
Genomic vs. ERCC1 (n = 59)

Accuracy: 79.6%
ERCC1 by IHC

Accuracy: 62%
Specificity: 8/24 = 33.3%
Sensitivity: 29/35 = 82.8%
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A Panel of Signatures for 
Chemotherapy Response

Pemetrexed                          Docetaxel Etoposide                           Gemcitabine                     Paclitaxel Vinorelbine

Predictive Accuracy > 85%

Additional In vivo validations were performed for adriamycin, paclitaxel, 
gemcitabine, cyclophosphamide and topotecan

Nat Med. 2006 Nov;12(11):1294-300.
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EORTC 10994
Locally advanced/Inflammatory 

Breast Cancer
•T4, any N, M0

•Any T, N2 or N3, M0
•Large operable, M0
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ARM A
Non Taxane arm
Neoadjuvant FEC therapy

(FEC or Canadian EFC)

ARM B
Taxane arm
Neoadjuvant ET therapy

(T-T-T-ET-ET-ET)

Assess for complete 
pathologic response

Trucut biopsies Snap frozen Affymetrix
Expression data

Independent 
validation of 

chemotherapy 
response 

signatures

EORTC10994 Multicenter Prospective Neoadjuvant Phase III Trial
BLINDED VALIDATION (n = 162)

ARM B
Neoadjuvant ET

ARM A
Neoadjuvant FEC

ASCO 2007

EORTC10994 Multicenter Prospective Neoadjuvant Phase III Trial
BLINDED VALIDATION (n = 162)

Gemcitabine
Paclitaxel
Vinorelbine
Docetaxel
Pemetrexed
Etoposide
Cisplatin

Patterns of Predicted Sensitivity to 
Cytotoxic Chemotherapies

NSCLC

Pemetrexed                          Cisplatin Etoposide                            Gemcitabine                        Paclitaxel Vinorelbine

• Predict sensitivity across tumor samples
• Display as heatmap
• Cluster

Lung Tumors
(n ~100)

Nat Med. 2006 Nov;12(11):1294-300.

- Sensitive

- Resistant

Advanced 
NSCLC

Randomization
(1:2)

Genomics-Guided
Platinum Doublet

- Platinum + Gemcitabine
- Platinum + Navelbine
- Platinum + Docetaxel
- Platinum + Paclitaxel
- Platinum + Pemetrexed

Genomics-Guided
Non-Platinum Doublet

- Paclitaxel + Gemcitabine
- Pemetrexed + Gemcitabine

Empiric
Doublet Chemotherapy

(Control Arm)

- Platinum + Gemcitabine
- Platinum + Navelbine
- Platinum + Docetaxel
- Platinum + Paclitaxel
- Platinum + Pemetrexed

Biopsy

OPTION 1:

Genomics-Guided
Doublet Chemotherapy

Outcome – Median Survival
(90% power to detect improvement from 10 mo

Undirected vs. 13 mo with Directed chemotherapy)
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Advanced 
NSCLC

Randomization
(1:2)

Genomics-Guided
Platinum Doublet

- Platinum + Gemcitabine
- Platinum + Navelbine
- Platinum + Docetaxel
- Platinum + Paclitaxel
- Platinum + Pemetrexed

Outcome – Progression Free Survival

Genomics-Guided
Non-Platinum Doublet

- Paclitaxel + Gemcitabine
- Pemetrexed + Gemcitabine

Empiric Chemotherapy
(Control Arm)

- Platinum + Paclitaxel

Genomics-Guided
Doublet Chemotherapy

OPTION 2:

Biopsy

Disease Progression

Guided
Second-line Therapy

- Pemetrexed + Gemcitabine
- Platinum + Gemcitabine
- Gemcitabine + Navelbine
- Docetaxel alone
- Pemetrexed alone

Advanced 
NSCLC

Randomization
(1:2)

Genomics-Guided
Platinum Doublet

- Platinum + Gemcitabine
- Platinum + Navelbine
- Platinum + Docetaxel
- Platinum + Paclitaxel
- Platinum + Pemetrexed

Outcome – Median Survival
(90% power to detect improvement from 10 mo

Undirected vs. 13 mo with Directed chemotherapy)

Genomics-Guided
Non-Platinum Doublet

- Paclitaxel + Gemcitabine
- Pemetrexed + Gemcitabine

Empiric
Doublet Chemotherapy

(Control Arm)
- Platinum + Gemcitabine
- Platinum + Navelbine
- Platinum + Docetaxel
- Platinum + Paclitaxel
- Platinum + Pemetrexed

Biopsy

OPTION 3:

ERCC1 AND Genomics-
Guided

Doublet Chemotherapy

ARM A
Platinum sensitive

(Both ERCC1 and metagene prediction)

ARM B
(Discordance between ERCC1 and 

Metagene prediction)
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CALGB studies using molecular predictors 
for prognosis and response to therapy

• Stage 4 NSCLC pharmacogenomic
study
– CALGB 307XX

• Stage 1a adjuvant therapy study
– CALGB 30506

• Stage 4 NSCLC molecular array 
directed study
– In development
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Array based predictors of lung 
cancer prognosis and therapy

• DNA arrays allow examination of all 
expressed mRNA transcripts

• Multiple gene signature studies have 
been carried out in lung cancer

• CALGB will be launching prospective 
therapy trials based on array data




