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Many factors to be consideredΧ 



Technical factors 

Scope of the test 
 
 

Sensitivity (limit of detection, LOD) 
 



Scope of the test  
 
one assay=one mutation (PCR-based tests) 
one assay=many positions in the genome (NGS) 
 



Median	MAF Tumor

4% mBC Dawson	et	al.,	2013

1.5% mCRPC Azad	et	al.,	2015

4% mCRC Grasselli	et	al.,	2017

6.6% NSCLC

Fairclough	et	al.,	J	Clin	

Oncol	34,	2016	(suppl;	

abstr	e23021)

Sensitivity (limit of detection, LOD) 



Graham and Sottoriva, J Pathol, 2017 

The majority of mutations in tumors are in subclonal populations 

Clonality challenges sensitivity 
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Clonality challenges sensitivity 



Kennedy et al., Nature Protocols 2014 

NGS testing based on UMIs to improve LoD issues 
 
 

Analytical and Clinical Validation of a Digital 
Sequencing Panel for Quantitative, Highly 
Accurate Evaluation of Cell-Free Circulating 
Tumor DNA. Lanman et al., PLOSone, 2015 

SNPs 

spiked-in  
cell lines at 0,1-1% 

Sensitivity down to 0.02% 



Stetson et al., Orthogonal Comparison of Four Plasma NGS Tests With 

Tumor Suggests Technical Factors are a Major Source of Assay 

Discordance. 
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False positive calls are an issue to bear in mind, particularly in NGS-based 
assays  

Torga and Pienta, Patient-Paired Sample Congruence Between 2 
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DNA Shedding 



Detection of circulating tumor DNA in early- and late-stage human malignancies. Bettegowda et al., Sci Transl Med. 2014 Feb 19; 6(224): 224ra24. 

DNA Shedding 



Research Country Size Stage I Technique ctDNA positive patients (mutation detected) 

Abbosh et al. (2017) UK 96 59 WES (NGS) Stage I: 37.3% 

Guo et al. (2016) China 41 23 Amplicon-seq 
(NGS) 

Stage I and II: 65.9% 

Chen et al. (2016) China 58 46 Amplicon-seq 
(NGS) 
 

Stage I: 60.3% 

CŜǊƴŀƴŘŜȊπ/ǳŜǎǘŀ et al. 
(2016) 

France 51 7 Amplicon-seq 
(NGS) 

Stage I SCLC for TP53 mutation: 35.7% 

Uchida et al. (2015) Japan 288 64 Amplicon-seq 
(NGS) 

Stage IςIIIA sensitivities: 22.2% 

Zhao et al. (2012) China 111 22 Mutant enriched 
PCR, Sanger 

Stage I-IIIA for EGFR mutation: 10% 

ctDNA detection stats in recent studies 

 

Adapted from: Role of circulating tumor DNA in the management of earlyȤstage lung cancer. Zhao et al., Thorac Cancer. 2018 May; 9(5): 509ï515. 



Momentum of testing 


