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ABSTRACT

Objectives: Plasma genotyping represents an opportunity for convenient detection of clinically actionable mu-
tations in advanced cancer patients, such has been well-documented in non-small cell lung cancer (NSCLC).
Oncogenic gene fusions are complex variants that may be more challenging to detect by next-generation se-
quencing (NGS) of plasma cell-free DNA (¢fDNA). Rigorous evaluation of plasma NGS assays in the detection of
fusions is needed to maximize clinical utility.

Materials and methods: : Additional plasma was collected from patients with advanced NSCLC and ALK, ROS1, or
RET gene fusions in tissue who had undergone clinical plasma NGS using Guardant360°(G360, Guardant
Health). We then sequenced extracted ¢fDNA with a plasma NGS kit focused on known driver mutations in
NSCLC (cth -Lung, Resoluuon Blosmence) with cloud- based bioinformatic analysns and bhnded variant callmg

L Of t.he 7 fusmns detected by
both amays, G360 reported lower mutant allelic fractions (AF). In cases missed by G360, tumor derived TP53
mutations were often detected confirming presence of tumor DNA. Raw sequencing data showed that inverted or
out-of-frame variants were overrepresented in cases detected using ctDx-Lung but not by G360.

Conclusion: Focusing on complex, clinically actionable mutations using tumor as a reference standard allows for
evaluation of technical differences in plasma NGS assays that may impact clinical performance. Noting the
heterogeneity of fusion sequences observed in NSCLC, we hypothesize that differences in hybrid capture tech-
niques and bioinformatic calling may be sources of variations in sensitivity among these assays.
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Sensitivity and Detection Limits. Fusion detection. EVs cP

Alix-Panabiéres, C et al. Cancer Discov. 2021;11:858-873
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Figure S2. Characterization of EV-enriched preparations from NSCLC plasma samples by
ExoView platform. CD9-captured EVs image in fluorescence mode: CD&3 in red, CDY in blue,
ALK*® in green, CDB3-ALK™ in yellow, CDB3-CDY in purple, ALK*-CD9 in light blue, and CD63-
CD9-ALK* in white. ALK*, ALK fusion protein.
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Tumor Drug
Development
Guidance for Industry

Addirtonat copies are svatiable from

US. Department of Health and Human Services
Food and Drug Administration
Oncology Center of Excellence (OCE)

Center for Devices and Radiologic Health (CDRH)
Center for Drug Evaluation und Research (CDER)
Center for Biologics Evaluation and Research (CBER)
November 2024

uuuuuuuu

ctDNA MRD could be used for treatment optimization, to
add on therapy for patients who are at higher risk of
disease recurrence (i.e., ctDNA MRD positive) or to de-
escalate therapy for patients with lower risk of disease
recurrence (i.e., ctDNA MRD negative)

The MRD assay should have high sensitivity and negative
predictive value (NPV) for supporting de-escalation of
treatment and high specificity and positive predictive value
(PPV) for supporting escalation of treatment.

 MRD detection with 1st generation
assays has a high positive predictive

value.
* Sensitivity remains a challenge
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Specificity and False Positives cocs
Clonal haematopoiesis

CHIP is defined by the presence of somatic mutation in blood or BM but
without other diagnostic criteria for a haematological malignancy.

More frequent in aged patients, patients with solid tumours
More likely to be detected with deeper sequencing approaches.

May account for false positive ctDNA sequencing results. B
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Specificity and False Positives =

— Clonal hematopoiesis with
candidate drivers

—— Clonal hematopoiesis with
unknown drivers

— Clonal hematopoiesis
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Tumor Fraction
estimation

Methods for estimating tumor fractionin = R
circulating tumor DNA (ctDNA) using liquid ‘%‘9
biopsy

1. Variant Allele Frequency (VAF) of Tumor-Specific Mutations

2.Genome-Wide Copy Number Alterations (CNAs): The amplitude of these
alterations in cfDNA is used to infer the fraction of ctDNA, especially in tumors with
high chromosomal instability

3. Methylation Profiling

4. Fragment Size Analysis

5. Bioinformatic Deconvolution
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TUMOR FRACTION. METILATION

Whole-Genome Methylation Sequencing
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EM-seq NGS sequencing

(Methylation conversion)

https://www.nature.com/articles/s12276-023-01119-5
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Fragmentation profile

FRAGMENTOMICS

Multi-feature cancer signature ensemble model application
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Vessies ot al,, Malecutar Oncology 16:2719-2732 (2022)

Noninvasive cancer screening (DELFI)
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Pre-analytical and Analytical
EMC)N &3VariabilityGen\QA="

ember of UK NEQAS consortiur

External Quality Assessment (EQA) for
Circulating free DNA (cfDNA)
testing in Lung cancer 2023

Table 5: Number of participating laboratories

Number of registrations 357

Number of withdrawals 22

Number of laboratories that did not submit results 19*

Total number participating laboratories 316

* Participation in this EQA is sponsored and has a limited number of available places; we request laboratories to only
register if they are planning to submit results.

Sixteen laboratories using either the Oncomine™ Lung Cell-Free Total Nucleic Acid (cfTNA) Research Assay or
the Oncomine™ Pan-Cancer Cell-Free Assay did not report the presence of the insertion in exon 20 of EGFR.
There were other laboratories using these assays which did report the presence of the variant. Further
investigation of this demonstrated that although this region of EGFR was included in the regions sequenced it
was not in the “hotspot” file required to call variants using the kit bioinformatics. Many of these sixteen laboratories

did not provide sufficient information in their reports to enable readers of the reports to determine that the assay

used would not detect all variants in exon 20 of EGFR and therefore received deductions from their interpretation
scores.
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Take home message

» Liquid biopsy sensitivity remains limited for MRD analysis.

» Specificity issues arise due to clonal hematopoiesis (CHIP).

» Tumor fraction estimation is critical and method-dependent.

» High pre-analytical and analytical variability; standardization is
essential.

» Clinical validation is still limited.
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