
A Guide to

Synnovis 
Genetics Centre  
ctDNA Reports
Cancer Genetics  |  Guy's Hospital  |  Synnovis

This guide explains the structure, content, and clinical interpretation of ctDNA genomic 
analysis reports issued by Synnovis | South East Genomic Medicine Service

MSK-ACCESS® powered with SOPHiA DDM |  ctDNA Panel

WHAT THIS GUIDE COVERS

Variants & 
Clinical Interpretation Additional Findings Methodology Key Terms



Report  |  Page 1

Patient demographics:

Includes patient identifiers, referring 
physician, and sample dates (taken and 
received). 
Verify patient identity against clinical 
request before reviewing results.

Sample and clinical details:

States sample type (e.g. blood/cfDNA) and reason for testing 
(e.g. M4.14 lung cancer ctDNA testing). ctDNA fraction is not 
determined by this assay (see end of report, page 1 of 3).

Aged sample: Indicates samples received >7 days after 
collection, with increased likelihood of low ctDNA fraction.

Summary of variants:

This table summarises genomic 
findings in essential target genes as 
defined by the National Genomic 
Test Directory for this clinical 
indication (see Report page 3). It 
includes small variants (SNVs and 
indels) and copy number variants 
(CNVs), classified as oncogenic, 
likely oncogenic, or variants of 
uncertain significance (VUS).

Columns show: Gene, CN (copy 
number), VAF (variant allele 
frequency), exon, and classification 
(see page 5 for definitions and 
HGVS nomenclature).

If analysis is incomplete, the 
following notation rows may also 
appear in the table:

Suboptimal coverage: Reported as 
‘No variants detected in the following 
genes with suboptimal coverage: 
[GENE] (e.g. BRAF; specif ic regions 
such as exons 11 and 15 are 
detailed on page 2). This means no 
variants were detected, but test 
quality was insufficient for confident 
assessment. This may be due to low 
DNA input, sample degradation (e.g. 
older samples), or technical variation. 
Variants at higher levels (≥1%) may 
still be detected, but variants below 
this level could be missed. A 
negative result should be interpreted 
with caution and is not fully reliable.

Analysis failure: Reported as 
‘Analysis of [GENE] has failed” . No 
result could be generated due to 
insufficient data quality, and the gene 
is uninformative. No variants can be 
assessed at any level. Likely causes 
include low DNA input, sample 
degradation, or technical issues. 

Actionability:

Provides clinical interpretation of detected variants in relation to the tumour type tested, including therapeutic actionability 
(e.g. EGFR tyrosine kinase inhibitor therapy) with reference to NICE or Cancer Drugs Fund (CDF) guidance.

Where present, limitations such as suboptimal coverage (e.g. BRAF) or analysis failure (e.g. KRAS) are flagged and may affect 
result completeness; repeat testing using an alternative specimen or method may be recommended.

⚑  Clinical Reminder
interpret alongside IHC and tissue genomic findings. GTAB contact details are provided for further advice if required.

Note:

Directs the reader 
to page 2 where 
information on 
additional findings 
including clinical 
trial targets can be 
found.

Summary of fusions:

This table lists gene fusions and 
oncogenic isoforms detected in the 
fusion genes analysed in this test 
panel ALK, ROS1, RET, MET, 
NTRK1, ETV6(::)NTRK3, NTRK2**
A negative result row indicates that 
these genes were successfully 
analysed and no fusions were 
detected. 

**Fusion detection is DNA-based and 
has reduced sensitivity for some 
fusion events; further details are 
provided on page 3 of 3 of report.
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Additional findings:

Genetic variants detected in genes 
beyond the essential targets for the 
patient’s clinical indication. These genes 
are included to support emerging 
therapies or clinical trials; therefore, the 
variants are reported for information only 
and have not been clinically interpreted 
by the laboratory.

If clinically appropriate, referral to the 
Genomic Tumour Advisory Board (GTAB) 
should be considered.

If no variants are reported in this section, 
it  means the genes were successfully 
analysed but no clinically significant 
alterations were identified in the tested 
variant types.

Coverage information:

Coverage refers to how many times a DNA region is read during 
sequencing; higher coverage increases confidence in variant detection. This 
table lists exons/regions within essential target genes with reduced or failed 
coverage.

Suboptimal regions indicate reduced (but not absent) coverage (e.g. BRAF 
exons 11 and 15): variants above ~1% VAF may still be detected, but lower-
level variants cannot be excluded, so results are only partially informative. 
This applies only to the listed exons; other regions of the gene met required 
coverage.

FAILED regions indicate that sequencing data quality was insufficient to 
generate any result. Unlike suboptimal regions, failed regions yield no 
reportable result at any allele frequency. The failure of specif ic exons does 
not automatically constitute a whole-gene analysis failure; however, if the 
failed exons encompass clinically relevant hotspot positions (e.g. KRAS 
exons 3 and 4), the gene must be considered uninformative for those 
variants. 

The ACTIONABILITY section (Report page 1) reflects this and repeat 
ctDNA or tissue-based testing should be considered where there are 
technical limitations.
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Test Methodology:

This test analyses circulating tumour DNA 
(ctDNA) from plasma using the MSK-
ACCESS® assay powered by the SOPHiA 
DDM  platform. ctDNA from plasma and 
matched normal genomic DNA (gDNA) 
from white blood cells are extracted and 
analysed using targeted next-generation 
sequencing (NGS). The assay performs 
ultra-deep sequencing (approximately 
20,000× coverage) across a panel of 147 
cancer-associated genes, enabling 
detection of several types of genomic 
alterations including single nucleotide 
variants (SNVs), small insertions and 
deletions (indels), splice variants, gene 
fusions, and selected copy number 
changes. Matched normal DNA is 
analysed alongside tumour-derived ctDNA 
to help filter non-tumour variants, including 
changes related to clonal haematopoiesis 
(CHIP; see glossary of terms). The genes 
and genomic regions covered by the 
assay are listed in the report.

Accreditation status:

This test is fully validated and accreditation to ISO 15189 by UKAS is underway.

Variant analysis and reporting:

Variant analysis and reporting are 
performed in accordance with the 
National Genomic Test Directory. 

For the lung ctDNA pathway (M4.14), 
these include key actionable genes such 
as EGFR, ALK, BRAF, KRAS, and MET, 
as well as fusion targets involving ALK, 
ROS1, RET, and NTRK1/2/3. Variants 
identified in these genes are interpreted 
and reported because they have 
established clinical relevance for 
diagnosis, treatment selection, or eligibility 
for approved targeted therapies.

The panel also analyses a broader set of 
clinical trial targets. Variants detected in 
these genes are reported as Additional 
Findings and may provide information 
relevant to emerging therapies or clinical 
trial eligibility (see Report page 2).

Fusion detection limitations:

Detection of gene fusions may be limited 
because some intronic regions where 
fusion breakpoints occur are not fully 
covered by this assay. As a result, certain 
fusions (including some NTRK2 fusions) 
may not be detected. RNA-based testing 
may be considered where more sensitive 
fusion detection is required.

Limit of detection:

The assay has a validated limit of detection of approximately 0.10% variant allele frequency (VAF) 
when sufficient sequencing coverage (~20,000x) and supporting molecular reads are present. Detection 
depends on the amount of tumour DNA present in the blood sample; therefore, a negative result does not 
exclude the presence of a tumour variant.

Potential germline findings:

Variants suggestive of possible germline 
alterations in highly actionable cancer 
susceptibility genes (including BRCA1, 
BRCA2, PALB2, MLH1, MSH2, and 
MSH6) may be identified when detected 
at high allele frequency. In such cases, 
confirmatory germline testing may be 
recommended.
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Patient demographics:

Includes patient identifiers, referring physician, and sample dates (taken and received).
Verify patient identity against clinical request before reviewing results.

Sample and clinical details:

States sample details: type (blood / 
cfDNA from plasma) and the 
reason for testing (e.g. M3.13 for 
breast cancer ctDNA testing).

ctDNA fraction is not determined 
by this assay. Further explanation 
is provided at the end of the 
Report page 1).

Summary of variants:

This table summarises genomic 
findings in essential target genes 
as defined by the National 
Genomic Test Directory for this 
clinical indication (see Report 
page 3). It includes small 
variants (SNVs and indels) and 
copy number variants (CNVs), 
classified as oncogenic, likely 
oncogenic, or variants of uncertain 
significance (VUS).

Columns show: Gene, CN (copy 
number), VAF (variant allele 
frequency), exon, and classification 
(see page 5 for definitions and 
HGVS nomenclature).

Note on ctDNA testing in 
breast cancer (M3.13):

ctDNA testing in breast cancer 
(M3.13) does not include fusion 
gene analysis. Unlike ctDNA 
testing in lung cancer.  
No Summary of Fusions table 
appears in this report. This is 
expected and does not represent a 
test limitation for this pathway.  
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Actionability:

Provides clinical interpretation of detected variants in relation to the tumour type tested, including therapeutic actionability 
(e.g. AKT inhibitor therapy) with reference to NICE or Cancer Drugs Fund (CDF) guidance.

⚑  Clinical Reminder
interpret alongside IHC and tissue genomic findings. GTAB contact details are provided for further advice if required.

Note:

Directs the reader 
to page 2 where 
information on 
additional findings 
including clinical 
trial targets can be 
found.



Additional findings:

Genetic variants detected in genes 
beyond the essential targets for the 
patient's clinical indication. These 
genes are included to support 
emerging therapies or clinical trials; 
therefore, the variants are reported for 
information only and have not been 
clinically interpreted by the laboratory.

If clinically appropriate, referral to the 
Genomic Tumour Advisory Board 
(GTAB) should be considered.

If no variants are reported in this 
section, it means the genes were 
successfully analysed but no clinically 
relevant alterations were identified in 
the tested variant types.

Coverage information:

Coverage refers to how many times a DNA region is read during sequencing; 
higher coverage increases confidence in variant detection. This section lists 
exons/regions within essential target genes with reduced or failed coverage.

Where the report states ‘No target regions with suboptimal or failed 
coverage’,  all assessed regions in the essential gene targets met the required 
coverage threshold for reliable variant detection. 

If suboptimal or failed regions are present, further details are provided in this table 
and reflected in the ACTIONABILITY section (see lung cancer ctDNA report 
example).
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Test Methodology:

This test analyses circulating tumour DNA 
(ctDNA) from plasma using the MSK-
ACCESS® assay powered by the SOPHiA 
DDM  platform. ctDNA from plasma and 
matched normal genomic DNA (gDNA) 
from white blood cells are extracted and 
analysed using targeted next-generation 
sequencing (NGS). The assay performs 
ultra-deep sequencing (approximately 
20,000× coverage) across a panel of 147 
cancer-associated genes, enabling 
detection of several types of genomic 
alterations including single nucleotide 
variants (SNVs), small insertions and 
deletions (indels), splice variants, gene 
fusions, and selected copy number 
changes. Matched normal DNA is 
analysed alongside tumour-derived ctDNA 
to help filter non-tumour variants, including 
changes related to clonal haematopoiesis 
(CHIP; see glossary of terms). The genes 
and genomic regions covered by the 
assay are listed in the report.

Variant analysis and reporting:

Variant analysis and reporting are 
performed in accordance with the 
National Genomic Test Directory. 

For the breast ctDNA pathway (M3.13), 
these are: ESR1, PIK3CA, AKT1, and 
PTEN, assessed for small nucleotide 
variants (SNVs), insertions/deletions 
(indels), and copy number variants 
(CNVs). Variants identified in these genes 
are interpreted and reported because they 
have established clinical relevance for 
diagnosis, treatment selection, or eligibility 
for approved targeted therapies in breast 
cancer.

The panel also analyses a broader set of 
clinical trial targets. Variants detected in 
these genes are reported as Additional 
Findings and may provide information 
relevant to emerging therapies or clinical 
trial eligibility (see page 2 the report).

Test scope and limitations:

This assay does not provide complete 
coverage of all genes. In some genes 
analysis may be limited to selected exons 
or hotspot regions. Variants occurring 
outside the regions covered by the assay 
will not be detected.
For instance, ESR1 is analysed in exons 
6–9 only, which include clinically relevant 
ligand-binding domain mutations 
associated with endocrine resistance.

Potential germline findings:

Variants suggestive of possible germline 
alterations in highly actionable cancer 
susceptibility genes (including BRCA1, 
BRCA2, PALB2, MLH1, MSH2, and 
MSH6) may be identified when detected 
at high allele frequency. In such cases, 
confirmatory germline testing may be 
recommended.

Limit of detection:

The assay has a validated limit of detection of approximately 0.10% variant allele frequency (VAF) 
when sufficient sequencing coverage (~20,000x) and supporting molecular reads are present. Detection 
depends on the amount of tumour DNA present in the blood sample; therefore, a negative result does not 
exclude the presence of a tumour variant.

Accreditation status:

This test is fully validated and accreditation to ISO 15189 by UKAS is underway.
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ctDNA Fraction

The proportion of total cfDNA derived from tumour. Not 
determined by this assay - false negatives cannot be 
excluded if fraction is low or unknown.

VAF (Variant Allele Frequency)

Percentage of reads carrying the variant. Low VAF may indicate 
low tumour signal or minor clone. VAF > 40% may suggest 
germline origin.

CHIP (Clonal Haematopoiesis of Indeterminate Potential)

Haematopoietic clonal variants unrelated to the tumour have been 
filtered using matched white blood cell (WBC) DNA. However, 
variants arising from CHIP may still be detected at low VAF.

CNV (Copy Number Variant)

Gene amplification or deletion. CNV detection is gene-
specific and depends on tumour fraction - check the 
methodology section for coverage.

All variants use Human Genome Variation Society (HGVS) standard nomenclature for variant descriptions.

Example:
EGFR c.2573T>G p.(Leu858Arg) 

Gene Fusions

Chromosomal rearrangements creating chimeric 
oncogenes. DNA-based detection has reduced sensitivity. 
RNA testing recommended if fusion status is critical.

Germline Risk

Flagged in BRCA1/2, PALB2, MLH1, MSH2, MSH6 if SNV/indel 
>40% VAF. Constitutional germline testing should be arranged 
separately.

Glossary of Terms

Variant Nomenclature

Coding DNA sequence:
base affected

Protein level change: base affected
(leucine to arginine at amino acid 858 

of EGFR)

EGFR c.2573 T>G p.(Leu858Arg)

Gene name Base change

Please note that in the protein level description, we apply 
the 3-letter amino acid abbreviations. However, some 
clinical guidance, databases or alternative reports may 
refer to the variant with a single-letter amino acid 
abbreviation.
 
The above variant, EGFR c.2573T>G p.(Leu858Arg), is 
also commonly referred to as L858R where L is equivalent 
to Leu (leucine) and R is equivalent to Arg (arginine). This 
can cause confusion, particularly for amino acids where 
single-letter and three-letter abbreviations are less intuitive.
 
For example, the KRAS c.35G>A p.(Gly12Asp) variant is 
also known as KRAS G12D, whereas KRAS c.35G>C 
p.(Gly12Ala) is known as KRAS G12A.
 
The table (shown right) provides a complete list of amino 
acids, including their three-letter and single-letter codes, to 
support interpretation of full HGVS descriptions.

Amino acid 3-letter 1-letter

Alanine Ala A

Arginine Arg R

Asparagine Asn N

Aspartic acid Asp D

Cysteine Cys C

Glutamine Gln Q

Glutamic acid Glu E

Glycine Gly G

Histidine His H

Isoleucine Ile I

Leucine Leu L

Lysine Lys K

Methionine Met M

Phenylalanine Phe F

Proline Pro P

Serine Ser S

Threonine Thr T

Tryptophan Trp W

Tyrosine Tyr Y

Valine Val V
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