Improved ctDNA detection in early stage non-small
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Summary

Results

•

Here, we explored ctDNA levels in a cohort of 100 treatment naïve early stage
non-small cell lung cancer patients using patient-specific panel sequencing or a
commercial lung cancer assay

•

ctDNA fractions as low as 1.7x10-5 were detected in this cohort.

•

We detected ctDNA in 47% of stage I patients, 81% of stage II patients and 89%
of stage III patients

•

With regards to tumour subtype, detection was better in squamous cell carcinoma
compared to adenocarcinoma

•

•

We analysed plasma samples from 90 patients using patient specific-sequencing
panels and detected ctDNA in 60 samples. Four patients had less than 20,000
analysable molecules, making their analysis more challenging
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Figure 3 | Study demographics.
Stage (A.) and subtype (B.) distribution in the cohort.
Red: adenocarcinoma, blue: squamous cell carcinoma, green: other.

Figure 4 | Two-dimensional representation of assay sensitivity.
ctDNA sensitivity can be viewed as a twodimensional matrix where the product of
DNA input and the targeted mutations
determines the overall sensitivity of the
assay.

Part of the cohort was anlysed by both the patient-specific and commercial assay.
Good correlation was observed between the two assays. The patient-sepcific
apporach detected slighlty more patients than the commercial assay.

Background
•

•

•

Targeting larger number
of
(patient-specific)
mutations was shown to
increase the sensitivity of
ctDNA detection [1].

Figure 5 | Correlation between IR and IMAF.
Sensitivity increases with increasing IR and can be roughly
estimated as 1/IR (dashed diagonal line). At less than 20,000IR
(dark grey box) only limited detection is possible.

Detection of ctDNA in
early-stage lung cancer
remains poor [2,3,4],
even
when
applying
patient-specific
assays
[5].
Low detection rates could
be related to low tumour
burden [5,6] or biological
phenomena [7], resulting
in ctDNA levels below the
current limit of detection

A.

Figure 6 | InVisionSeqTM assay
analysis in NSCLC.
TP53 was the most common alteration.

B.

Figure 1 | Benefit of multi loci sampling in ctDNA detection.
The sensitivity of a single-locus assay cannot surpass one mutant
copy per genome (G). Analysis of multiple mutations (N) in the same
sample can increase the total sensitivity of the assay to become one or
few mutant molecules per NxG copies.

Methods
•

For the majority of patients (n=90) patient-specific tumour mutation lists were generated
from whole exome sequencing of tumour tissue and buffy coat, yielding a median of 345.5
mutations per patient (IQR 213 to 515)

•

4500 amplifiable copies of DNA from baseline plasma samples were used for Rubicon
ThruPLEX Tag-Seq or Agilent XTHS library preparation

•

Mutation lists were combined into custom-capture sequencing panels (Agilent) and applied
to the plasma libraries

•

Resulting bam files were read collapsed (mean raw reads 1336) and analysed using the
INVAR pipeline (see poster P-104 for details)

•

A smaller cohort (n=27) was analysed using the PCR-based InVisionSeqTM assay from
Inivata

Figure 7 | Comparison between INVAR and the InVisionSeqTM assay.
A. Sensitivity of INVAR alone was 62%, while the InVisionSeqTM assay detected ctDNA in 59% of the samples
analysed. 17 samples were analysed with both platforms with a concordance of 71%.
B. Allelic fraction (AF) ctDNA correlation between INVAR and InVisionSeqTM assay. 10 samples were detected with
both platforms, showing a correlation of 0.87 (Pearson’s r, p = 0.001).

Figure 8 | ctDNA levels in early-stage NSCLC patients.
ctDNA was detected in 62 of 100 samples. Detection rates are reported by stage in the inserted table.
Ask me about detecting ctDNA in blood spots! (BioRxiv DOI 10.1101/759365)
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Figure 2 | Study design.
Patients were recruited to the LUCID study. Where tumour tissue was available, patient-specific sequencing
panels were designed and applied to baseline plasma samples (n=90). Custom-capture sequencing data
was analysed using the INVAR pipeline. Where tumour tissue was unavailable, patients were analysed
using the InVisonSeqTM assay (n=10). 17 samples were analysed with both platforms.
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