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Outline 

 
 

• Amazing principles/ technologies 
• Many relevant applications 
• Burden of proof 
• How to navigate the ( hyped ) market? 



What 
 
• All non tissue based diagnostics 

 
 

• Tissue is the issue  
• Meric-Bernstam JCO 2015 at MDACC found 23% of 

patients referred for studies were ineligible due to 
tissue inadequacy for genomic testing  

• Biopsy related complications, cost 
• Liquid biopsies -> the stethoscope for the next 200 

years   Wall St Journal, 2015  
 
 
 
 





Bias according to source?  

 



Equivalence for clinical relevance? 



Many sources of data, appropriate extraction 











Why 
 

 
 







Early resected disease, relapse monitoring 



Fig. 1. Patient enrolment and sample collection. 

Jeanne Tie et al., Sci Transl Med 2016;8:346ra92 

Published by AAAS 



Fig. 1. Personalized dPCR assays for mutation tracking of ctDNA in plasma of patients with early 
breast cancer. 

Isaac Garcia-Murillas et al., Sci Transl Med 2015;7:302ra133 

Published by AAAS 



Fig. 1. Patient enrolment and sample collection. 

Jeanne Tie et al., Sci Transl Med 2016;8:346ra92 

Published by AAAS 



Fig. 2. RFS in patients not treated with adjuvant chemotherapy. 

Jeanne Tie et al., Sci Transl Med 2016;8:346ra92 

Published by AAAS 



Fig. 3. ctDNA status before, during, and after adjuvant chemotherapy. 

Jeanne Tie et al., Sci Transl Med 2016;8:346ra92 

Published by AAAS 





Predictive biomarkers, replace tissue baseline 



Equivalence studies ongoing (Sysmex, Biocartis, ..) 
At baseline/diagnosis for colon and lung 

blood 



Some tissues can be more difficult to get 



Prospective validation of EGFR mt testing. Sacher and Oxnard JAMA Oncol 2016  
  
 • •180 pts •ctDNA tested via ddPCR for EGFR exon 19 del, L858R, T790M and KRAS 

mutations  •Turnaround times for plasma ctDNA vs tissue is 3 (1-7) vs 12/27 (1-
146) days  

• •High specificity – 100% for all mtns except T790M 79%  
• •Sensitivity 72-84% for EGFR mts and 64% for KRAS mtns  

 
 



FDA 



Is primary tumor representative of metastatic disease? 
Tumor heterogeneity at baseline, does plasma  tell you more 



Predictive biomarkers during therapy,  
replace  very difficult tissue 





Different therapy 

IF not present at Baseline, RAS mutations are frequently Gained during therapy! 

Reprinted by permission from Macmillan Publishers Ltd:  
Vilar E, Tabernero J. Nature 2012;486:482‒483, copyright (2012) 

 

Anti-EGFR therapy 

Other mt ctDNA 
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Prospective validation of EGFR mt testing. Sacher and Oxnard JAMA Oncol 2016  
  
 • •180 pts •ctDNA tested via ddPCR for EGFR exon 19 del, L858R, T790M and KRAS 

mutations  •Turnaround times for plasma ctDNA vs tissue is 3 (1-7) vs 12/27 (1-
146) days  

• •High specificity – 100% for all mtns except T790M 79%  
• •Sensitivity 72-84% for EGFR mts and 64% for KRAS mtns  

 
 



Other cancers,  predictive? 
Ongoing data generation 

 
Murtaza et al. Non-invasive analysis of acquired resistance to cancer 
therapy by sequencing of plasma DNA. Nature 2013; 497: 108.  
 
• ctDNA used to track markers of resistance in breast, ovarian and 

lung cancers  
• 6 pts followed over 1-2 yrs & sampled at intervals >3wks.  
• Mutant alleles detected in therapy resistance  

 
–PIK3CA mtn on paclitaxel  
–T790M mtn on gefitinib  
–RB1 mtn on cisplatin  
–MED1mtn on tamoxifen and trastuzumab  

 



Technology 

 



ct-dna 
 

• Quantitative PCR amplification methods  
–Requires primers specific for the detection of certain mutations  
–Lowest cost and ease of use  
–limited sensitivity  
 
• Digital PCR  
–Absolute quantification of allele of interest  
–highest accuracy and sensitivity  
–Limited genomic loci  
 
• Targeted deep sequencing and NGS  
–high-sensitivity  
–Broad range of genomic coverage  
-CAPP seq, Safe SEqS ,.. 

 





 
• Safe-Sequencing System (“Safe-SeqS 
•  assignment of a unique identifier (UID) to each DNA template molecule  
• amplification of each uniquely tagged template, so that many daughter molecules with the identical 

sequence are generated (defined as a UID family). If a mutation preexisted in the template molecule used 
for amplification, that mutation should be present in every daughter molecule containing that UID (barring 
any subsequent replication or sequencing errors).  

• A UID family in which at least 95% of family members have the identical mutation is called a 
“supermutant”.  





ct-dna 
 

• Quantitative PCR amplification methods  
–Requires primers specific for the detection of certain mutations  
–Lowest cost and ease of use  
–limited sensitivity  
 
• Digital PCR  
–Absolute quantification of allele of interest  
–highest accuracy and sensitivity  
–Limited genomic loci  
 
• Targeted deep sequencing and NGS  
–high-sensitivity  
–Broad range of genomic coverage  
-CAPP seq, Safe SEqS ,.. 

 







Nucleic acids from Circulating tumor cells 









FDA 



COST 

Commercial versus Home Brew 

Focus group test development  
Test comparison/equivalence 
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