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Background: Tumour-tissue biopsy testing is the standard of care (SOC) to assess RAS
mutation in mCRC pts. However, the analysis of circulating cell-free DNA (cfDNA)
has the added advantage of being able to evidence genetic tumour heterogeneity. We
explored the correlation of the RAS mutational status assessed in plasma samples with
first-line (1L) treatment outcomes in SOC RAS wild type (wt) mCRC pts.

Methods: Prospective, observational, multi-centre study in mCRC pts with RASwt accord-
ing to tumour-tissue biopsy and treated following standard clinical practice. Plasma samples
were collected before starting 1L treatment and sent to Sysmex Inostics GmbH for BEAMing
analysis. The lower threshold limit was a mutant allele fraction (MAF)� 0.02%. Tumour
response (TR) was evaluated approximately every 3 months based on RECIST criteria.

Results: 119 pts were included (61% male; median age: 65 y). 113 received chemother-
apy (CT)þ anti-EGFR, 4 CTþ anti-VEGF and 2 CT alone. Overall response rate
(ORR) was 68.1% (95%CI: 58.9-76.3) for all pts and 75% (95%CI: 65.8-82.8) in the108
pts with TR data. In pts treated with panitumumab (n¼ 92), the most homogeneous
group, 76.1% (n¼ 70) presented left-sided tumours and 19.6% (n¼ 18) right-sided;
overall ORR was 78.3% (95%CI: 68.4-86.2); 81.4% (95%CI: 70.3-89.7) for left and
72.2% (95%CI: 46.5-90.3) for right-sided pts. ORR in the panitumumab subgroup
according to RAS mutational status analysed in cfDNA for the three MAF (cut-offs)
considered is presented in the table.

Table: 546P
ORR

(not confirmed)

% (95% CI)

ORR

(not confirmed)

% (95% CI)

Odds Ratio

(95% CI);

P-value*

Mutant allele fraction,

cut-off (n)

RASwt RASmt

�1% (90 wt/2 mt) 78.9 (69.0 – 86.8) 50.0 (1.3 - 98.7) 3.7 (0.2 – 62.6) 0.389

�0.1% (87 wt/5 mt) 79.3 (69.3 – 87.3) 60.0 (14.7 - 94.7) 2.6 (0.4 – 16.5) 0.297

�0.02% (80 wt/12 mt) 80.0 (69.6- 88.1) 66.7 (34.9-90.1) 2.0 (0.5 – 7.5) 0.285

*Fisher Test; CI¼confidence interval; ORR: Overall Response Rate.

Conclusions: A high ORR was observed in pts treated with panitumumab independently of
the localization. ORR in panitumumab treated patients tends to be higher in plasma RASwt.
ORR in pts with plasma RASmt increases when a lower MAF cut-off is used. Further investi-
gation is needed to find the optimal clinical cut-off. Study supported by Amgen.
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Background: Early biomarkers of therapeutic responses could help optimize the treat-
ment of metastatic colorectal cancer (mCRC). This prospective exploratory study was
designed to explore the serial changes in plasma-circulating tumor DNA (ctDNA) as an
early marker of therapeutic response to systemic treatment in mCRC.

Methods: Forty-seven mCRC patients receiving standard first-line therapy every two
weeks were enrolled. Somatic mutations in plasma ctDNA were detected serially before
each of the first four cycles via next-generation sequencing, and the mutation of maxi-
mal frequency in pretreatment ctDNA was selected as the candidate mutation for analy-
sis. Radiologic responses were assessed after the fourth cycle.

Results: The results indicated that mutations in pretreatment ctDNA could be detected in
45 (95.7%) patients. Among the 41 patients monitored serially, imaging after four cycles
of treatment showed 17 PR, 18 SD, and 6 PD cases. Changes in ctDNA could differentiate
patients with progressive disease two cycles (approximately four weeks) earlier than the
changes in CEA and CA19-9 levels could, and changes in ctDNA levels as early as prior to
cycle 2 predicted the radiologic responses after cycle 4. A log2 value of fold-change in
ctDNA after cycle 1 (log2 (C1/C0))> -0.832 predicted progressive disease, with a sensitiv-
ity and specificity of 100.0% (95%CI: 54.1-100.0%) cand 85.7% (95%CI: 69.7-95.2%),
respectively, and an accuracy of 87.8% (95%CI: 73.8-95.9%). Patients with ctDNA log2
(C1/C0)> -0.832 showed significantly worse progression-free survival than did those
with log2 (C1/C0)� -0.832 (median 2.5 versus 9.0 months; P¼ 0.016).

Conclusions: The present exploratory study suggests that early changes in ctDNA that
are detected via targeted sequencing might potentially predict later radiologic responses
in mCRC.
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Background: Evaluating tumor RAS/RAF status is essential for treatment selection and
prognosis evaluation in metastatic colorectal cancer (mCRC) patients. Analyzing
ctDNA in mCRC patients has many advantages because of its non-invasive nature.
However, since the signal of ctDNA is generally low, detection of ctDNA from different
platforms need to be carefully interpreted before adapting new technology into routine
clinical application.

Methods: 60 mCRC patients under different treatment status were recruited. A cross-
platform comparison between MALDI-TOF (UltraSEEK) and next-generation
sequencing (NGS) was done by examining KRAS/NRAS/BRAF/PIK3CA mutations fre-
quency in plasma from patients. Inconsistent results between two platforms were exam-
ined by droplet digital polymerase chain reaction (ddPCR). All results were compared
to the mutation status in tissue retrospectively.

Results: In the comparison between NGS and MALDI-TOF, we focused on 65 hotspots,
53.57% and 60.71% of the samples were reported to be positive by NGS and MALDI-TOF
respectively. Concordance rate between two platforms was 73.21%. Discrepancy between
two platforms was examined by ddPCR, and a reproducible result was then treated as a
true positive. The PPA of NGS and MALDI-TOF was 93.94%, 90.91 %; NPA of NGS and
MALDI-TOF was 99.97%, 99.63 %, respectively. After establishing a ground truth for
plasma result, 56 patients were found to have comparable ARMS result from tissue. Apart
from 10 patients undertaking chemotherapy or Cetuximab, 95.6% (44/46) patients have
their plasma result consistent with that from tissue. For 10 patients undergoing treatment
at the time of plasma acquisition, ctDNA status detected by NGS was showed to be an
effective biomarker to monitor the response to treatment: 90% (9/10) of patients had a
ctDNA status that were consistent with their progression status.

Conclusions: ctDNA detected by NGS was showed to be a reliable signal that reflects
tumor burden and informs treatment response. Even challenge exists in detecting var-
iants in low frequency in plasma, appropriate selection of technology allows reliable
examination of clinical utility in upcoming clinical studies.
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Background: RAS mutations are found in 30-50% of metastatic colorectal cancer
(mCRC) and determine the ineligibility for EGFR-targeted therapies. Recent studies
have demonstrated that the analysis of circulating tumor DNA (ctDNA) is a surrogate
of tumor biopsy for mutations detection. To date, studies have been focused on the
appearance of RAS-mutant clones in patients with RAS-wild type mCRC, as bio-
markers of anti-EGFR therapy resistance. We here describe a population of RAS mutant
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mCRC who converted to wt -RAS status in blood over the course of first-line treat-
ments. As proof of concept, the absence of any clinically relevant mutation of RAS genes
in blood has been used as a therapeutically exploitable window. To this purpose five
patients received second-line treatment with anti-EGFR, achieving a durable clinical
benefit.

Methods: Blood samples from 20 patients with mutant RAS status were prospectively
collected before initiating first- line therapies. RAS mutational status was assessed on
tumor tissue and plasma samples at baseline. In all cases with plasma-tissue concord-
ance at baseline (n. 15), RAS mutations were serially monitored every 3 months.
IdyllaTM(Biocartis) was used to investigate RAS mutational profile from plasma.
Specifically, IdyllaTM ctKRAS Mutation Assay and IdyllaTM ctNRAS/BRAF/EGFR
Mutation Assay were used.

Results: 15 mCRC patients harboring any RAS mutation in tumor tissue and plasma
at the time of diagnosis were serially monitored through plasma ctDNA analysis.
Eleven patients (73%) switched to a wild- type RAS status in blood during the course
of first line treatments. At disease progression in the first-line setting, 5 of them have
received EGFR inhibitors as a second-line treatment, achieving a durable clinical
benefit.

Conclusions: ctDNA analysis might reveal a therapeutically exploitable window of
opportunity, characterized by the prevalence of wt -RAS clones, which can be converted
in a clinically meaningful benefit for patients. Our planned KAIROS trial might deter-
mine whether the response to EGFR inhibition, in patients with RAS mutant cancers
converted to RAS wild-type in course of treatments, might become the rule rather than
the exception.
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Background: Accurate detection of RAS mutations in metastatic colorectal cancer
(mCRC) patients is of high clinical importance for therapy selection as RAS detection
methods lacking sensitivity may lead to poor patient outcomes. Liquid biopsy has
emerged as a viable alternative to individualize the management and treatment of
mCRC patients. The objective of this study was to provide a head-to-head comparison
of the sensitivity of two tests for KRAS mutation detection in plasma from mCRC
patients: dPCR-based OncoBEAM and qPCR Idylla.

Methods: Plasma samples from mCRC patients determined to be KRAS-positive using
OncoBEAM were re-tested using Idylla. 116 samples with mutant allelic fractions
(MAF) below 5% were selected for analysis. The positive percent agreement (PPA) of
KRAS mutation results was compared for replicate samples analyzed by OncoBEAM
and Idylla.

Results: Idylla detected KRAS mutations in 81 out of 116 (69.8%, p< 0.0001)
OncoBEAM KRAS-positive plasma samples. Categorization of results based on MAF%
revealed distinct differences in sensitivity between the two technologies.

Table: 550P
MAF% Range PPA Idylla vs OncoBEAM

1-5% 89.1% (33/37) (p¼ 0.1336)

0.1-1% 65.1% (41/63) (p< 0.0001)

0.02%-0.1% 43.8% (7/16) (p¼ 0.0077)

Significant differences have been observed in patients with liver and other metastases,
except lung, 41/51 (80.4%, p¼ 0.0044) and patients with lung and other metastases,
except liver, 16/24 (66.7%, p¼ 0.0133).

Conclusions: OncoBEAM demonstrated significantly greater sensitivity for plasma
detection of RAS mutations than Idylla. Moreover, these data identify a “gray zone”
below 1% MAF where Idylla fails to identify RAS-positivity in patient plasma samples.
These findings show that liquid biopsy assays with diminished sensitivity may lack the
dynamic range to provide accurate and timely RAS mutational status information to
properly guide highly individualized anti-EGFR therapy and chemotherapy treatment
decisions that may benefit patient outcomes.
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Background: There is limited information on the feasibility and clinical potential of
ctDNA analysis in non-metastatic rectal cancer. We assessed whether detection and
analysis of plasma ctDNA could help monitor tumor evolution during neoadjuvant
chemoradiotherapy (NACRT) treatment for LARC.

Methods: 27 LARC patients who were enrolled on the CTRIAL-IE (ICORG) 12-38
TRI-LARC clinical trial (NCT02151019) and received NACRT prior to surgery, had
samples for ctDNA analysis taken at baseline pre-NACRT, during week 3 of radiother-
apy (RT), during the final week of RT, prior to surgery, and 3-12 months post-surgery.
DNA from baseline biopsy samples was genotyped for 86 hotspot mutations in BRAF,
EGFR, KRAS, NRAS and PIK3CA using the iPLEXTM HS Colon Panel on the
MassARRAYVR System (Agena Bioscience). The UltraSEEKTM Colon Panel (Agena
Bioscience) was used to track 107 hotspot mutations in serial ctDNA samples.

Results: At least one mutation was identified in 67% (18/27) of baseline biopsy sam-
ples. 15 patients (56%) had a KRAS mutation. Identical mutations were found in base-
line ctDNA of 11/15 patients (73%). The median KRAS mutant allele frequency (MAF)
in baseline ctDNA samples was 0.9% (range 0.1-2%). This significantly decreased over
treatment (0.15% week 3 RT, 0.35% final week RT, 0.1% prior to surgery) (p< 0.05).
10 patients had a KRAS mutation in their baseline ctDNA that was not detected in their
biopsy, with a median MAF of 0.3% (range 0.1-1.3%). Mutations in NRAS and
PIK3CA were identified in 3/27 (11%) and 2/27 (7%) of patients, respectively. NRAS
and PIK3CA mutations were identified in the ctDNA of 2/3 (67%) and 1/2 (50%)
patients. Post-operative ctDNA samples were available for 13 patients and residual
mutations were detected in 10 patients (77%), 3 of whom (30%) had recurrence at
median follow up of 20.1 months. There was no recurrence in any patient with negative
ctDNA post-surgery.

Conclusions: ctDNA can identify clinically relevant biomarkers and could be used as a
minimally invasive alternative to repeated tumor biopsies to monitor tumor evolution.
ctDNA detection after resection may provide evidence of residual disease and could
identify patients at high risk of recurrence.

Clinical trial identification: NCT02151019.

Legal entity responsible for the study: Cancer Trials Ireland.
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Background: Biomarkers of prognosis and efficacy in patients with metastatic colorec-
tal cancer (mCRC) are crucial for optimizing therapeutic strategies. The aim of our
study was to explore the applicability of circulating tumor DNA (ctDNA) as a prognos-
tic and predictive marker in mCRC.

Methods: Sequential Patients with mCRC were included. Both plasma ctDNA and
serum CEA were assessed in samples obtained before treatment and after 4 cycles of
chemotherapy (C4). Target-capture deep sequencing with a panel covering 1021 genes
was performed to detected somatic mutations in ctDNA. Clonal population structures
were identified based on variations from ctDNA using Bayesian cluster with Pyclone.
Molecular tumor burden index (mTBI) was calculated with the mean variant allele fre-
quency of mutations in trunk clonal population. Cox regression analysis, Spearman’s
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