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APPLICATIONS OF cfDNA TESTING IN 
MONITORING

ctDNA as marker of response to therapy



Plasma EGFR mutations during treatment 

with EGFR TKIs

Oxnard Clin. Cancer. Res.  2014



Dynamic quantitative change in EGFR mutant

ctDNA in the FASTACT2 trial

ctDNA, cell free DNA

Mok Clin. Cancer Res.  2015



PFS and OS for baseline cfDNA mutant 

patients stratified by C3 ctDNA EGFR status

Mok Clin. Cancer Res.  2015



Clearance of EGFR mutations correlates with 

tumor shrinkage

Marchetti JTO 2015

Rapid responders

Slow responders



Daily dynamics of ctDNA EGFR mutation levels

in urine on second-line osimertinib

Husain Cancer Res 2017 



Correlation between changes in ctDNA and 
response to chemotherapy

Garlan Clin Cancer Res 2017 McDonald Sci Transl Med 2019



Assessment of Lung Cancer Immunotherapy 

Response via ctDNA

Goldberg CCR 2018

Median time to initial 

response among 

patients who achieved 

responses was 24.5 

days by ctDNA versus 

72.5 days by imaging.



Monitoring cfDNA in NSCLC pts treated with 

pembrolizumab monotherapy

Aggarwal ASCO 2019

T0: baseline; T1: 9 weeks; T2: 18 weeks



ctDNA analysis and outcome in lung cancer patients 

receiving RT

P13 was treated with RT for stage IIB NSCLC. 
Follow-up imaging showed a large mass that 
was interpreted to represent residual 
disease. However, ctDNA at the same time 
point was undetectable, and the patient 
remained disease free 22 months later.

P14 was treated with Chemo RT for stage IIIB NSCLC, 
and follow-up imaging revealed a near-complete 
response. However, the ctDNA concentration slightly 
increased following therapy, suggesting progression of 
occult microscopic disease. Indeed, clinical progression 
was detected 7 months later.

Newman Nat Med 2014



APPLICATIONS OF cfDNA TESTING IN 
MONITORING

ctDNA as early marker of progession



Dynamic detection of EGFR mutant ctDNA and 

resistance mechanisms in plasma

Zheng Sci Rep 2016 Guibert Ann Oncol 2018



FLAURA trial: first line osimertinib

Ramalingam ESMO 2018



Sorensen Cancer 2014

T790M

Plasma EGFR mutations during treatment 

with EGFR TKIs



The APPLE Trial: Feasibility and Activity of

Osimertinib Treatment on Positive

PLasma T790M in EGFR-mutant NSCLC pts

Remon Clin Lung Cancer 2017



Genomic landscape before and after 
anti-EGFR therapy in mCRC pts

Dienstmann Nat Rev Cancer 2017



Resistance RAS mutations in mCRC
according to liquid biopsy

Normanno CTR 2018



PFS and OS of mCRC patients with or without 
emergence of RAS/BRAF mutations

Maurel JCO Precis Oncol 2019



Mutated KRAS mutant 
clones dynamically 
evolve in response to 
pulsatile EGFR-
specific antibody 
therapy

Siravegna Nat Med 2015



Tracking of plasma mutations in pts treated with 
anti-EGFR MoAbs

Khan Cancer Discov 2018



Predictive power of a mathematical framework 
applied to cfDNA

Khan Cancer Discov 2018



Yoshino ESMO 2019



Heterogeneity of anti-EGFR resistance 

alterations in aNSCLC

Chabon Nat Comm 2016



Heterogeneity of anti-EGFR resistance 
alterations in mCRC patients 

Strickler Cancer Discov 2018



Comparison of multiple 

tumor biopsies versus liquid

biopsy in a BRAF-mutant

CRC patient

TPS037—a 53-year-old male with 

metastatic BRAFV600E CRC—was

treated with a combination of EGFR, 

BRAF and phosphoinositide 3-kinase 

inhibitor-α inhibitors (cetuximab, 

encorafenib and alpelisib; 

NCT01719380) for 16 months before

tumor progression

Parikh Nat Med 2019



Effects of cfDNA detectable co-occurring genetic 

alterations on osimertinib response

Blakely Nat Genetics  2017 



APPLICATIONS OF cfDNA TESTING IN 
MONITORING

ctDNA and rechallenge with targeted therapies



PFS and OS according to RAS and BRAF ctDNA Status 
in mCRC patients rechallenged with anti-EGFR MoAbs

Cremolini JAMA Oncol 2018



Gefitinib rechallenge in EGFR mutant NSCLC pts
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APPLICATIONS OF cfDNA TESTING IN 
MONITORING

ctDNA as marker of MRD in early cancer patients



Applications of circulating tumour DNA analysis 

during the course of disease management

Wan NRC 2017



Murtaza AACR 2019



Murtaza AACR 2019



MRD testing: 

broad NGS panels 

Chaudhuri Cancer Discov 2017



MRD testing: 

NGS on tumor 

tissue followed by 

personalized dPCR

Tarazona Ann Oncol 2019



MRD testing: 

NGS on tumor 

tissue followed by 

multiplex PCR-

based NGS

Abbosh Nature 2017



cfDNA tests for MRD detection

Broad NGS panels

Pros:

No need to test tumor tissue

Fast TAT

Track clonal evolution

Relatively low cost

Cons:

Some patients negative at baseline

Relatively low sensitivity

NGS tissue followed by dPCR

Pros:

dPCR robust technique

dPCR available in many labs

Relatively low cost

Cons:

Long TAT to develop dPCR assays

No track clonal evolution

Relatively low sensitivity

NGS tissue followed by NGS

Pros:

High sensitivity (high n target 

mutations)

Track clonal evolution

Cons:

Long TAT to develop NGS assays

Relatively high cost



MRD detection by cfDNA testing

Tumor type Pts

(screened)

Stage Time point Method HR RFS Author, year

NSCLC/SCLC 37 (40) IB, II, III 1 mo post-surgery CAPP-seq 43.4 Chaudhuri, 2017 

NSCLC 26 (175) I-III 3 d post-surgery cSMART 7.5 Chem, 2019

Colon ca. 230 (231) II 4-10 w post-surgery Safe-SeqS 18 Tie, 2016

Colon ca. 96 III 32-52 d post-surgery Safe-SeqS 3.8 Tie, 2019

Colon ca. 130 I-III 30 d post-surgery Natera 7.2 Reinert, 2019

Colon ca. 132 (155) I-III 6-8 w post-surgery dPCR 11.6 Tarazona, 2019

Breast ca. 55 early 2-4 w post-surgery dPCR 25.1 Garcia-Murillas, 2015

Breast ca. 49 IA-IIIC variable Natera 11.8 Coombes, 2019

Bladder ca. 68 MIBC after cystectomy Natera 129.6 Christensen, 2019



Predictive value of ctDNA detection after

adjuvant therapy in CRC pts

Tarazona Ann Oncol 2019Reinert JAMA Oncol 2019Tie JAMA Oncol 2019



Time to ctDNA detection and 

time to imaging progression

Tarazona Ann Oncol 2019

CRC

Chauduri Cancer Discov 2017

NSCLC



Yoshino ESMO 2019



Take home messages

◆ cfDNA testing allows monitoring response to treatment (target therapy, chemotherapy, immunotherapy, 

radiotherapy) 

◆ Reduction of ctDNA levels is an earlier marker of response to therapy as compared with imaging

◆ Increase in ctDNA levels predict progression before clinical and/or radiological evidence 

◆ cfDNA testing can be used to identify resistance mechanisms in patients treated with targeted agents

◆ cfDNA testing provides relevant clinical information in patients candidate to re-challenge with targeted 

agents

◆ In patients with early cancer, ctDNA is emerging as a sensitive marker of MRD and strongly correlates 

with patients’ outcome


