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The tissue is the issue. 
 BUT Challenging  

• Challenging: 
 Invasive--high risk, unpleasant, 

painful; 

 Selection bias--Intra-tumoral 
heterogenity, primary versus 
metastase; 

 Re-biopsy difficult--monitoring 
treatment and resistance; 

 Insufficient– too small to more 
molecular analysis; 

 

 

 

TISSUE 



Liquid biopsy may be  the Solution 

• Simple and less invasive  

• More representative for the overall 
disease, avoids intra-tumoral and 
inter-metastatic tumor 
heterogeneity associated with 
tissue. 

• Performed coherence for 
monitoring therapy and dynamic 
changes in the tumor. 

 



Crowley, E. et al. Nat. Rev. Clin. Oncol. 2013, 10: 472–484 

• ctDNA 
- Low concentration:  average 17 
ng/ml plasma in advanced-stage 
cancers 
-Low proportion: tumor DNA can 
range between 0.01% and 93% 
 

• CTC 
        range 0~several thousands 
 

Liquid biopsy 



Applications of ctDNA  



Molecular Diagnosis & Predicting Efficacy 

Application 1 



FASTACT-2 study 

 



 



 



PFS 
pEGFR+ tEGFR+ pEGFR- tEGFR- 



EGFR 

mutation 

serum 
Total 

+ - 

tissue 
+ 6 2 8 

- 1 33 34 

Total 7 35 42 

Sensitivity : 75%; Specificity: 97%. 
（ps.：Tissue using Sequencing ）  

ARMS 

Kimura et al. Br J Cancer 2007; 97(6): 778-784 

EGFR 

mutation 

serum 
Total 

+ - 

tissue 
+ 15 4 19 

- 0 16 16 

Total 15 20 35 

ddPCR 

Sensitivity : 79%; Specificity : 100%. 
（ps.Tissue using ddPCR and Sequencing ）  

Yung et al. Clin Cancer Res 2009;15(6): 2076-2084 

EGFR 

mutation 

plasma 
Total 

+ - 

tissue 
+ 63 14 77 

- 16 137 153 

Total 79 151 230 

PCR/dHPLC 

Sensitivity : 82%; Specificity : 90%.  

Bai et al. J Clin Oncol 2009; 27:2653-2659 

 Other techniques detecting plasma EGFR mutation 



 



Detect resistant biomarkers 

Application 2 



AURA study (AZD 9291) 
 

• 72 paired FFPET/ctDNA 
samples 

 

• Detected by cobas and 
BEAMing 

Thress K., et al, ASCO 2014 



AURA study (AZD 9291) 
Different results between tumor and plasma 

 



 

• T790M+： 

   Tissue vs. Plasma：62% vs. 63% 

• T790M-: 

    Tissue vs. Plasma: 26% vs. 29% 

AURA study (AZD 9291) 
Correlation between T790M status and efficacy of 

AZD9291 



TIGER-X: Phase 1/2 Trial of Rociletinib 

Presented By Lecia Sequist at 2015 ASCO Annual Meeting 



Best Response to Rociletinib (All Doses) in 243 Centrally Confirmed Tissue T790M+ Patients <br /> 

Presented By Lecia Sequist at 2015 ASCO Annual Meeting 



Best Response to Rociletinib (All Doses) in Plasma T790M+ Patients 

Presented By Lecia Sequist at 2015 ASCO Annual Meeting 



Dynamic monitoring  

both sensitive mutations and 

resistant biomarkers 

 

Application 3 



FASTACT-2 study 

 



 



Serial assessment of response and resistance for 
patients with EGFR-L858R mutant lung cancer on a 
prospective trial 
 

•Qing Zhou, Jin-Ji Yang, Zhi-Hong Chen, Xu-Chao Zhang, Hong-Hong 
Yan, Jian Su, Hua-Jun Chen, Chong-Rui Xu, Hai-Yan Tu, Wen-Zhao 
Zhong, Xue-Ning Yang, Yi-Long Wu* 
 
•Guangdong Lung Cancer Institute  
•Guangdong General Hospital& 
•Guangdong Academy of Medical Sciences 

 

•Mini 26：Serial assessment of response and resistance for patients with EGFR-L858R mutant  
•lung cancer on a prospective trial.  Qing Zhou 



CTONG0901  
• Based on a randomized trial (CTONG0901, NCT01024413) 

• stage IIIB/IV NSCLC  

• ECOG PS 0-2  

• EGFR Mut+(exon 19 deletion exon 
21 L858R point mutation) R 

1:1 

Erlotinib 

150mg/d 

Gefitinib 

(250mg/d) 
• Primary endpoint:ORR 

• Secondary endpoint:OS, PFS, TTP, QOL, biomarker analyses and safety 

Mini 26：Serial assessment of response and resistance for patients with EGFR-L858R mutant  
lung cancer on a prospective trial.  Qing Zhou 
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PFS between two groups 

 



Dynamic monitoring of T790M in ctDNA 

Zheng D, et al. 2015 ASCO Abstract 8080. 



Exploring Novel biomarkers 
 

 

 

 

Application 4 



Resistance mechanism for AZD9291 

C797S mutation 

 



 



 



 



 



 



ctDNA guides us to see the fact more clearly 
and further!  



Summary 
Applications 
• Molecular diagnosis & predicting efficacy  

• Detect resistance biomarkers 

• Dynamic monitoring both sensitive mutation and resistant 
biomarkers 

• Exploring novel biomarkers 

Challenges 
• More precise techniques false-negative or false-positive results 

• Clinical meaning of dynamic monitoring 

• Reasonable explanation of results (NGS) 



Thanks! 


