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Emerging Indications for ctDNA testing in NSCLC
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Molecular genotyping is essential in NSCLC
Genomic biomarker positive
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Molecular genotyping is essential in NSCLC

Hendricks et al. 
Annals of 
Oncology 2023 
34339-357DOI: 
(10.1016/j.annonc
.2022.12.009) 



Challenges In Molecular diagnosis in nsclc
IASLC survey 2020 (including 2537 respondents from 102 countries)
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Barriers to Lung Cancer Molecular Testing by Region

Smeltzer MP, et al. J Thorac Oncol. 2020; Hao, Leighl WCLC2020; Aggarwal C et al JAMA Oncol 2018; Lim, Leighl Ann Oncol 2015

• Tissue for Profiling
• 6-34% of patients have 

insufficient tissue for 
complete testing 

• Time to Profiling Result
• 23% of US patients start 

treatment without profiling
• Only 21% of Canadian 

patients have profiling results 
at the initial consultation

• Access and cost
• Funding & reimbursement for 

NGS testing
• Validated testing at local 

laboratories



ctDNA testing in Advanced NSCLC
2021 IASLC Liquid Biopsy Consensus Statement

Rolfo C et al.Journal of Thoracic Oncology 2021 161647-1662. DOI: (10.1016/j.jtho.2021.06.017) 



1. ctDNA collection, sample handling and automated processing should be performed using 

standardized, clinically validated procedures to reduce operator variability and false negative results

2. Plasma ctDNA testing should be performed using clinically validated NGS platforms rather than single 

gene PCR-based assays both in treatment-naïve patients and those with acquired resistance to 

targeted agents. 

3. Implementation of a multidisciplinary molecular tumor board to assist clinicians in treatment decision-

making is advised,

ctDNA testing in Advanced NSCLC
2021 IASLC Liquid Biopsy Consensus Statement Recommendations

Rolfo C et al.Journal of Thoracic Oncology 2021 161647-1662. DOI: (10.1016/j.jtho.2021.06.017) 



ctDNA testing in Advanced NSCLC
2021 IASLC Diagnostic algorithm for ctDNA

Rolfo C et al.Journal of Thoracic Oncology 2021 161647-1662. DOI: (10.1016/j.jtho.2021.06.017) 



SEQUENTIAL / CONCURRENT APPROACH
ctDNA testing enables patients with insufficient or undergenotyped tissue to access precision medicine
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Tissue + Liquid-based Profiling

Tissue+ QNS/UG Negative Liquid+
N=1288 N=299 N=93 N=214 N=116

Leighl WCLC Liquid Biopsy Meeting 2020; Mack et al Cancer 2020; Aggarwal et al JAMA Oncol 2018; Zugazagoitia Ann Oncol 2019; 
Remon; Laufer Geva et al J Thorac Oncol 2018

Positive: biomarker+; QNS/UG: insufficient tissue or undergenotyped



Plasma-first approach
Can ctDNA testing before tissue diagnosis accelerate the time to treatment?
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Plasma-first approach
Accelerating time to treatment % non-

squamous 
among 
NSCLC

% NSCLC 
among all 
evaluable 
patients

TTT if 
actionable 
alteration

TTT (days) 
plasma vs 

tissue

Time (days) to 
molecular 

results plasma 
vs tissue

NStudy

NA68%NANA3 vs 35.520 hospitalizedCheng et al, Dana 
Farber 

NA63%NANA9 vs 3349Cui et al, Royal 
Marsden 

74%85%10 v 19

P = 0.001

12 v 20

P = 0.003

8 vs 2665

(55 control cohort)

Thompson et al, 
University of Penn 

94%85%29 v 49

P< 0.001

33 vs 62

P <0.001

17.8 vs 23.620 light/never 
smokers

(41 control cohort)

García-Pardo et al, 
Princess Margaret 

75%60%33 v 61

P<0.001

39 v 62

P< 0.001

7 vs 23150

(89 control cohort)

García-Pardo et al, 
Princess Margaret 

80%67.7%21 v 37.4

P<0.001

29 v 33.2

P<0.001

17.9  vs 25.6161

(158 control arm)

Swalduz et al, 
multicenter 

randomized trial in 
France 

Garcia-Pardo M, Leighl NB. Journal of Liquid Biopsy 2023



Plasma-first / concurrent approach – NILE STUDY
Higher detection of actionable alterations and higher odds of availability of results before 1L therapy
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PLASMA-FIRST: ACCELERATE study
High NPV value

• Excluding cases with undetectable ctDNA, the NPV of plasma testing 
was 96.7% (29/30)

• Tissue genotyping remains essential, especially following 
undetectable or uninformative ctDNA results - both assays are 
complementary



PLASMA-FIRST Proposed Algorithm

Garcia-Pardo M et al, JAMA Network Open 2023



Plasma-first approach: CHALLENGES AND LIMITATIONS
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PLASMA-FIRST APPROACH - ACCELERATE
High % of not advanced NSCLC



PLASMA-FIRST: cost-effective?
Canadian VALUE study (NCT03576937) in non-squamous NSCLC and ⩽10 pack-year
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Ezeife et al. Therapeutic Advances in Medical Oncology 2022



• Genomic data are not always independent of histology (e.g. small cell or squamous
transformation in 5-20% EGFR mutant cancers)

• Tissue analysis still important for epigenetic, post transcriptional/translational modifications
and larger signatures (although cfDNA platforms now reporting MSI, TMB, HRRD…

• Tumor microenvironment increasingly relevant (TILs, stroma) although emerging liquid
markers of immune activation (e.g. TCR, others)

• Non-shedders, liquid biopsy failures (disease burden, “sanctuary” sites), clonal hematopoiesis

TISSUE IS STILL AN ISSUE
Plasma-first does not mean plasma only



EMERGING INDICATIONS FOR CTDNA TESTING IN NSCLC AND OTHER CANCERS
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• Plasma ctDNA testing has emerged as a complement to tumor tissue genotyping for advanced 

NSCLC, especially when tissue or time is limited. 

• The optimal way to integrate ctDNA testing into the diagnostic algorithm for patients with newly 

diagnosed NSCLC remains unclear. 

• A “plasma-first” approach, using ctDNA genotyping for patients with suspected or confirmed 

advanced NSCLC before tissue genotyping, may shorten time to treatment and yield a higher rate 

of detection of actionable genomic alterations

• Future applications: MRD detection, treatment monitoring
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