
Introduction
• Circulating tumor DNA (ctDNA) has emerged as a promising

non-invasive tool to detect various mutations associated with

molecular pathogenesis of a broad array of malignancies,

including non-small-cell lung cancer (NSCLC) [1].

• Detection of sensitizing EGFR mutations as well as the

resistant T790M mutation by plasma genotyping is being

increasingly incorporated into routine clinical practice [2].

• Emerging evidence suggests that ctDNA may serve as a

measure of tumor burden and could be used to monitor

treatment response and tumor burden.

• Here, we aimed to assess whether longitudinal ctDNA

monitoring could predict response to osimertinib, the 3rd

generation EGFR-TKI, and tumor burden in the setting of a

prospective clinical trial of local ablative therapy (LAT) for

oligoprogressive, EGFR-mutant NSCLC (NCT02759835).

Methods
• Schema of Clinical Trial

• Patients with no prior EGFR-TKI treatment or patients with

T790M-positive NSCLC after EGFR-TKI treatment receive

osimertinib. Upon progression, patients with ≤5 progressing

sites undergo local ablative therapy and resume osimertinib.

• Blood sample collection: Blood samples were collected at

baseline, C1D7, and the first day of each cycle thereafter.

ctDNA testing

• Exon 19 deletion, L858R, and T790M were detected using

droplet-digital PCR EGFR mutation detection assays. The

changes in ctDNA mutant allele levels were correlated with

response to treatment and tumor burden assessed by CT

scan imaging.

• To identify additional genetic changes that may be related to

osimertinib resistance, an enhanced Tagged-Amplicon

Sequencing NGS assay (InVisionFirstTM) was utilized which

covers SNVs, InDels and amplifications in 36 genes

commonly mutated and therapeutically actionable in

NSCLC.

Dynamic ctDNA changes reflect treatment response and 

tumor burden  

• For patients treated in cohort 1 and 2, 12 (86%) achieved a

partial response (PR) and 2 (14%) had stable disease (SD)

as their best response.

• ctDNA decreased after initiation of osimertinib in these

patients with 7 (50%) patients having no detectable ctDNA

within 28 days. In those with ongoing PR (n=5) and

prolonged stable disease (n=1), ctDNA remains

undetectable (n=5) or low (n=1).

• Among 7 patients who had first progression, 6 (86%)

patients had an increase in corresponding mutant EGFR

allele in ctDNA 2-4 months before radiographic progression.
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Volumetric measurement

• We identified all target lesions for each patient at different

time points. Then, in order to get an estimate of the total

tumor burden in the body, we selected all other soft tissue

lesions ≥10 mm in long axis diameter. All of these lesions

were manually segmented and the volume was recorded.

Results
ctDNA testing

• 281 blood samples collected from 17 patients were

analyzed by ddPCR.

• In 11 patients, an enhanced Tagged-Amplicon Sequencing

NGS assay was performed on select 41 blood samples.

Baseline detection of ctDNA by ddPCR

• EGFR mutations (sensitizing and/or T790M) were detected

in 15 (88%) of 17 patients at baseline.

▪ One patient (cohort 1) with overall low metastatic tumor

burden and another patient (cohort 3) with most tumor

burden in the brain did not have detectable ctDNA at

baseline.

▪ Baseline EGFR mutation copy numbers were variable

among patients. The copy numbers of EGFR sensitizing

mutations ranged between 3-5599 copies/mL. The copy

numbers of T790M ranged between 5-1234 copies/mL.

Association between baseline ctDNA levels measured by 

ddPCR and tumor burden

• There was a moderate correlation between the copy number

of baseline EGFR sensitizing mutations and volumetric

tumor burden (Spearman rho=0.57, p=0.02). A similar

moderate correlation was found between allele fractions of

sensitizing EGFR mutations and volumetric tumor burden

(Spearman rho=0.44, p=0.08).

Table 1. Patient characteristics (n=17)

Median age 57 (range: 36-77)

Sex Female 12 (71%)

Male 5 (29%)

Race White 8 (47%)

Asian 4 (23.5%)

African American 4 (23.5%)

Multirace 1 (6%)

EGFR 

mutations

Exon 19 deletion 6 (35%)

L858R 4 (23.5%)

Exon 19 deletion/T790M 3 (18%)

Exon L8585R/T790M 4 (23.5%)

Cohort 1 10 (59%)

2 4 (23%)

3 3 (18%)

NGS ctDNA Assay (InVisionFirstTM) can detect a broad 

array of potential mechanisms of resistance to osimertinib

• MET, EGFR, ERBB2 amplification and EGFR C797S mutant 

were identified as key resistance mechanisms.

Conclusions
Longitudinal quantitative assessment of plasma ctDNA is a

relatively non-invasive tool to monitor the therapeutic response

to treatment with EGFR-TKI and to enable early detection of

resistance mechanisms for clinical decision making.
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LAT001

LAT019

LAT004

LAT002

LAT003: EGFR C797S 

LAT013: MET amplification

LAT014: EGFR amplification

LAT010: EGFR/HER amplification, increase in TP53 (SCLC transformation)

Table 2. Summary of genomic alterations detected by InVisionFirstTM


