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Outline 

Technology is robust. No need for large samples, no need for frozen 
samples 

 

Current system is not sustainable for hospitals 

 

High throughput approaches identifies rare targetable gene alteration 

 

Patients deserve access to innovative drugs through NGS 

 

NGS will allow capturing minority clones 

 

NGS will capture ITH 

 

NGS will solve the problem of low % tumor cell in the sample 

 

 



NGS for personalized medicine:  
the foundation medicine workflow 

FFPE, 200 ng 

CLIA certification, 1 000 tests done for the clinical use 



… that is being used in Academic 

centers (MOSCATO trial) 

Turn-over: 15 days 

Total cost: 1500 euros for NGS / CGH 

Targeted therapies 

Difficult-to-treat cancers 
 

Biopsy of metastatic sites 
 

Frozen sample 
CGH/hot spot mutations 
(96 amplicons by NGS) 

N=600 

Target 
identification 

120 patients included until now 

Algorithm: 

Gene Amplification 

Gene mutation on  

therapeutic target 



Cost is decreasing dramatically 

MacConaill L E , Garraway L A JCO 2010;28:5219-5228 



is it accurate ? 

Lipston, KeyStone Meeting, 2011 

NGS accuratly detect genomic alterations 



Sensitivity vs Allele Frequency at 500X Coverage (1Mb test) 
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Allele Frequency
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Allele Frequency

80X 0% Error

80X 0.5% Error

500X 0.5% Error

Deep coverage is necessary for clinical grade samples 

5% 10% 

Increasing coverage to 500x allows for >99% sensitivity  
to detect mutant alleles >5% with no false positives 
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Technology is robust. No need for large samples, no need for frozen samples 

 

Current system is not sustainable for hospitals 

 

Multiplex technologies are more robust than « cost-saving » approaches 

 

Too many genes are rare and will NEVER be validated by single gene 
approach 

 

Patients deserve access to innovative drugs through NGS 

 

NGS will allow capturing minority clones 
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NGS will solve the problem of low % tumor cell in the sample 

 

 



Diagnosis 

IHC 
ER/Her2 

FISH TOP2A 

Oncotype 

PTEN 

TOP2A, FGFR1, 
 IGF1R, EGFR, PAK1 

30 gene MDACC, 
Genomic Grade 
SET index 
  PI3KCA, AKT,  

PTEN mutations 

Mammaprint 

BRCA1, CYP2D6  

Biomarkers for breast cancer care in 2020 



The IGR’s director nightmare: 

outsourcing + multiple tests house 

Oncotype DX 

SET index 

BRCA1 

In house: 
3 FISH 
4 mutations 
5 IHC 

HOX/IL17R 

p95 
Splice array 

For breast nodule 



Where are we going ? 

• Too many tests 

 

• Not compatible with the hospital 

organisation 

 

• Expensive !!!!! (3 FISH = 1 array CGH !!!) 

Solution : multiplex technologies to allow a « all-in-
one » tests, ie all tests done in a single technology 



Point 1: why to implement NOW 

multiplex technologies ? 

Because the hospitals can not afford 

developing one assay for each predictor !!! 
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Her2 testing 

Perez, J Clin Oncol, 2006 

High level of non reproducibility for protein-based assay 



Next generation sequencing and high 
throughput DNA-based technologies 

• Multiplicity of bioassays is not compatible with hospital 
organisation, is not cost-effective 

 

• The recommended protein-based assays are not reliable 

 

• Solution I: implement multiplex genomic approaches in 
daily practice: 
–  « all-in-one » approach that avoids set-up one bioassay / gene 

– Highly reproducible approach 

– Not expensive 
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Technology is robust. No need for large samples, no need for frozen 
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Cancer = multiple RARE genomic 

alterations 



Breast cancer genomic landscape 

Rare 

events 

Stephens, Nature, 2012 



Rare Events are relevant 



Case Presentation 

• 43 year old never-smoker 

• Vysis-FISH test (approved companion diagnostic-
EML4-ALK) was negative; EGFR PCR testing 
negative, begun on chemotherapy 

• FMI test ordered based on clinical suspicion of a 
treatable oncogenic driver 

 



Genomic report 



NGS outperforms approved companion diagnostic 
and changes treatment 

• NGS reports a novel ALK fusion 

• RNA seq confirms expression of the 

fusion transcript 

• IHC (Cell Signaling Ab) is positive also 

suggesting the result is biologically 

relevant 

• Patient begun on crizotinib 

 



 Response assessment after starting 
crizotinib 

1/3/2012 2/14/2012 

J Thorac Oncology, 2012 



Take home message 

• NGS identifies a high number of RARE, targetable genomic 
alterations 

• Evidence that some of these alterations are relevant 

 

• Clinical trials testing drugs are not feasible in these almost 
unique alterations 

 

• Drugs are available through phase I or compassionate access 

• Solution II for practice: Deliver NGS in the context of 
molecular screening program with the aim of enriching phase 
I/II in patients presenting genomic alteration 
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Detection of low frequency clones 

NGS and MALDI-TOF, but not SANGER sequencing can detect T790M in TKI-naive pts 



Mutant Allele frequency spectrum of known mutations found in a series of clinical samples 

 Fraction of  

mutations <5% 

Fraction of  

mutations <10% 

Fraction of 

mutations <20% 

Fraction of  

mutations <25% 

Fraction of  

mutations <50% 

Fraction of  

mutations <100% 

11% 32% 55% 67% 93% 100% 

Courtesy: Mike Berger, AACR 

In depth NGS identifies low frequency mutations 
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High throughput technologies should be 
used 

• in daily practice: they are more robust, reproducible and 
easy to do as compared to single protein assays 

 

• In the context of prospective cohorts (not clinical trials) : 
NGS will allow to detect a high number of rare, relevant 
genomic alterations. Treatment can be done in the 
context of phase I trials (MOSCATO program) 

 

• Questions for clinical research include : medical 
usefulness of detecting low frequency clones 

 

 


