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Background:

Cell-free DNA (cfDNA) in peripheral blood plasma is a promising tool for monitoring minimal residual disease (MRD) in
hematologic and solid malignancies. Unlike conventional biopsy methods, cfDNA extraction is non-invasive, and the short
turnaround time enables the analysis of patient samples across multiple time points over an extended period to monitor
disease progression. Currently available tests are dif�cult to scale because they detect only a limited number of mutations,
require patient- and mutation-speci�c customization, and demand constant review by experts.
Here, we describe a novel and comprehensive cfDNA testing platform encompassing all major clinically reliable genetic
hotspots that we validated using plasma samples from a cancer patient cohort. We also analyzed plasma samples collected
from a follicular lymphoma (FL) patient at multiple time points to illustrate disease relapse before clinical manifestation and
to show the applicability of our assay in MRD testing.
Methods:

We constructed a panel of 216 clinically actionable genes, including exonic and intronic regions, capable of tracking point
somatic mutations (SNVs/indels), structural variants, and microsatellite instability (MSI). To identify mutational events, we used
deep sequencing (median exon coverage of at least 2000×) and a tumor-informed variant calling algorithm developed in-
house. Next, we determined the limit of detection (LOD), sensitivity, and speci�city of our assay using plasma samples from
74 patients with various solid cancer diagnoses. We tested our platform on standard reference dilutions (Seraseq® ctDNA
CompleteTM Mutation Mix 0.1%, 0.25%, 0.5%, 1%, 2.5%; Twist cfDNA Pan-cancer Reference Standard 0.1%, 0.25%, 0.5%, 1%,
2%) to validate our results. Our assay was validated by sequencing samples from the internal cohort (n= 74) in replicates and by
repeat sequencing of the reference materials in various input amounts in triplicate. Finally, we analyzed plasma samples from
an FL patient at �ve timepoints to showcase our ability to detect mutations in disease recurrence before clinical manifestation.
Results:

We established the capability of our assay using plasma samples from a cancer patient cohort (n= 74) and two sets of dilutions
of reference materials. With an LOD > 0.05% variant allele frequency (VAF) and sequencing depth of more than 2000x our
assay achieved a sensitivity of 93-97% and a speci�city of 98-99%. It also detected a clonal hematopoiesis of indeterminate
potential (CHIP) mutation in one plasma sample, implying that it was more sensitive than variant calling from solid tumors
andmay allow us to distinguish true somatic mutations from CHIP mutations. VAF comparison between two plasma replicates
showed high correlation (Pearson’s r> 0.99, p< 0.0001), indicating that our assay is robust and suitable for comparing samples
from the same patient across multiple time points. Using different amounts of the reference cfDNA as the starting material for
library preparation (15 ng, 25 ng, 50 ng), we assessed the variability of VAF to determine the error range associated with each
amount used. By identifying the appropriate amount of starting material needed in order to maintain the LOD at 0.05% VAF
across all samples analyzed, we were able to account for variations in cfDNA levels in plasma samples collected at different
time points from the same patient. As such, it ensured the reliability of our test across all analyzed samples.
We used our assay to analyze plasma samples from a patient diagnosed with stage III FL in 2014 who underwent six cycles of
therapy with bendamustine and rituximab. The �ve plasma samples analyzed were collected in 2021, 2022, and 2023 ( Figure
1). Our assay detected clinically relevant mutations in samples from Mar 2021, which was 14 months earlier than mutation
calling from blood cells.
Conclusions:

3644 2 NOVEMBER 2023 | VOLUME 142, NUMBER Supplement 1 © 2023 by The American Society of Hematology

D
ow

nloaded from
 http://ashpublications.net/blood/article-pdf/142/Supplem

ent 1/3644/2204789/blood-246-m
ain.pdf by guest on 18 M

ay 2024

https://doi.org/10.1182/blood-2023-174909
https://crossmark.crossref.org/dialog/?doi=10.1182/blood-2023-174909&domain=pdf&date_stamp=2023-11-02


POSTER ABSTRACTS Session 803

At a LOD of 0.05% VAF and with all performancemetrics greater than 95%, our assay meets the requirements for MRD testing.
Analysis of plasma samples from an FL patient also shows that our assay can detect clinically relevant mutations in plasma
samples much earlier than mutation calling from blood cells. We will further validate our assay with more clinical samples and
expand our scope to include structural variants and MSI, to further lower the LOD.
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