XBSGM

The British Society for Genetic Medicine

Managing incidental
findings

Guidance for rare and inherited disease
diagnostic genomic testing' |

January 2026




Managing incidental findings

About this guidance

This British Society for Genetic Medicine guidance on managing incidental findings is intended to support
clinicians requesting genomic tests and scientists working in genomic laboratories within the NHS.

This guidance was first published in June 2024. The 2026 version includes a section on cardiac genes,
updates to the cancer susceptibility gene variant section and an expanded list of examples.
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Executive summary

e Genomic testing will occasionally identify a genetic variant or other finding
that is not related to the reason for testing. Such incidental findings may be
relevant to the patient undergoing testing or to their family members.

e Clinicians should include the possibility of incidental findings with a
patient/parent(s) in discussions around genomic testing.

e Decisions regarding the reporting of a genetic variant unrelated to the referral
reason will depend upon clinical actionability, penetrance and the variant
classification. Pathogenic variants may be reported if there is evidence of
high penetrance and available treatment or surveillance that is likely to
improve clinical outcome.

e Testing using large next generation sequencing (NGS) gene panels and
genome-wide array analysis increases the likelihood of revealing
heterozygous carrier status for autosomal recessive disorders unrelated to
the reason for testing. Reporting incidental heterozygous carrier status for
autosomal recessive conditions is not recommended.

e This guidance provides a framework for the reporting of incidental findings
with case examples and a cancer susceptibility gene list. Decision-making in
accordance with guidelines will achieve greater consistency than case-by-
case decisions.
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Introduction

This guidance is intended to support clinicians requesting genomic tests and scientists
working in genomic laboratories within the NHS. By ‘clinician’ we mean clinical geneticists,
genetic counsellors, and any medical, nurse and other healthcare professional involved in
genetic testing.

An incidental finding is a clinically relevant finding not related to the primary referral reason
and that was not actively sought.” Such findings may be relevant to the patient undergoing
testing or to their family members.

Discussions about genomic testing with the patient and/or their parent(s) should include the
possibility of such findings, and that they may also be relevant to their family members. It
may be helpful to give examples and outline how these might be communicated and
managed. It is important to be clear that such findings will be disclosed if they meet certain
criteria. Some patients may ask to opt out of receiving incidental findings but there are a
number of reasons why this is not possible (see Appendix: Table 1). Important elements of
the consent discussion are discussed further in the Joint Committee on Genomics in
Medicine’s report Consent and confidentiality in genomic medicine (2019). This report
includes several useful case examples of incidental findings.

Additional ‘looked for’ findings, secondary findings and opportunistic screening are all
findings that are not related to the primary referral reason, but which are actively sought (the
100,000 Genomes Project offered this, for example). These are not currently included as
part of NHS Genomic Medicine Services in the UK or Ireland and therefore not covered in
this guidance.

Incidental findings identified within genomic laboratories include:

a) Laboratory results not consistent with biological parentage

b) An unexpectedly high number of homozygous variants that could indicate a person is
the product of incest

c) Clinically relevant variants that are not related to the referral reason

d) Heterozygous carrier status for genes associated with an autosomal recessive
disorder

It is important to note that there is no requirement or expectation for NHS scientists to
actively seek or investigate the pathogenicity of variants considered to be incidental findings.
The laboratory approach to reporting diagnostic genomic test results should seek to avoid
incidental findings as much as possible, for example through careful design of variant
prioritisation algorithms. The aim of this guidance is to provide a consistent approach to the
reporting of incidental findings by NHS genomic laboratories that does not inappropriately
divert limited resources from the core task of interpreting and reporting the results of the
test(s) requested.

The appointment of medical colleagues to leadership roles in genomics laboratories (for
example medical director and rare disease clinical lead posts) provides additional support for
clinical scientists considering whether an incidental finding should be reported. These
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medical colleagues can also support the clinician who requested the test by providing advice
regarding communication of the incidental finding to the patient/family and follow-up testing
for family members if appropriate.

Laboratory results not consistent
with biological parentage

Trio analysis of a patient with their unaffected parents to identify de novo and autosomal or
X-linked recessive variants causing rare diseases can reveal apparent misattributed
parentage. Segregation/cascade testing of parents can also generate results that suggest
this. Further investigation may be required to ascertain whether the laboratory results are
due to sample mix-up or data mislabelling. Alternative explanations should also be
considered, for example one of the family members has undergone bone marrow
transplantation or the patient was conceived using donor sperm or ovum.

Sample mix ups can occur at any step from venesection to DNA extraction, export to a
testing laboratory or testing of the DNA samples, and should be investigated first. The
example workflow in Fig 1 illustrates this process.

Trio analysis inheritance Laboratory

check is not consistent
with biological parentage

1 Check for an error in

g Testing lab checks stored 3
Clinical team trio DNA samples using testing lab qfter
sample receipt

microsatellite or SNP

markers
3 Check for an error
2 Alerted to issue by either at testing lab
testing lab DNA extraction lab is (sample receipt) or
asked to check their during export process
4 Check for alternative stored trio DNA samples from DNA extraction
explanation (e.g. allogeneic lab (if appropriate)
bone marrow or stem
cell transplant, donor
sperm or ovum) in the case When clinically indicated, 5 Check for an error at
notes before discussing with a repeat blood sample is venesection, sample receipt
the individuals concerned requested and compared or during DNA extraction

with the stored DNA

Lo

Reporting of results
agreed between testing
lab and clinical team

Successful trio analysis
and results reported

Fig 1. Example workflow for investigating laboratory results not consistent with
biological parentage

Numbers 1-5 refer to the sequence of actions by the laboratory/laboratories and clinical team
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An unexpectedly high number of
homozygous variants

Genomic data may reveal information relevant to safeguarding concerns through the
identification of an unexpectedly high number of homozygous variants within regions of the
genome that are identical by descent (IBD) and could indicate an incestuous relationship.
Examples where this may be identified include SNP microarray testing or by the
identification of an excessive number of rare/novel missense variants through
moderate/large gene panel analysis. Percentage IBD is not typically reported from the NHS
England Genomic Medicine Service whole genome sequencing (WGS) pipeline.

Where 210% of the genome is IBD in the proband and several large segments of
homozygosity are present, it is reasonable to suspect a close parental relationship once
uniparental disomy (UPD) has been excluded. Concerns for the welfare of individuals may
arise when IBD proportions suggest that the parents of the proband are first- or second-
degree relatives (>12.5%), particularly when one parent is a minor at the time of conception,
is vulnerable or has a learning disability.? In this situation, local and national guidelines on
safeguarding should be followed.

Note that multiple loops of consanguinity due to cultural and/or geographical isolation could
complicate the estimation of the degree of relationship. If the patient is from a known
consanguineous family, the percentage IBD should be ~20% or above before suspicions of
incest are discussed with the clinician. Calculation of percentage of IBD will vary dependent
on the technology that is being used to undertake the genomic test. This combined with the
testing laboratory’s experience of measuring IBD in particular populations and familial
relationship contexts should be considered when determining whether or not there may be a
potential safeguarding concern.

Unexpected levels of homozygosity should be discussed with the clinical team before
reporting so that contextual factors can be incorporated before reports enter the medical
records.

Clinically relevant variants that are
not related to the referral reason

In the situation where a scientist identifies a potentially reportable variant that may impact
clinical management, there are two factors to consider:

a) Is the variant (or variant pair) related to the referral reason?
b) Is the variant (or variant pair) clinically relevant to the patient or their family
members?

In some situations, the answer to (a) is straightforward, for example an otherwise well baby
with congenital malformations in whom a pathogenic variant in a gene associated with adult-
onset cancers is discovered through a gene-agnostic analysis. In other cases, discussion
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with the clinical team will be needed to establish whether the variant (or variant pair) might
be causative of the clinical presentation or is more likely to be incidental. There is no
expectation nor requirement for the laboratory team to seek additional information regarding
family history if none is noted on the referral for testing. If there is a family history of a
condition unrelated to the reason for testing then this should be investigated by the patient’s
clinical team separately through standard of care pathways.

If the variant (or variant pair) is not thought to be related to the referral reason, then the
decision regarding reporting will depend upon clinical actionability and the variant
classification. In the absence of a clinical phenotype, pathogenic variants may be reported if
there is evidence of high penetrance AND available treatment or surveillance that is likely to
improve clinical outcome.

The absence of robust estimates of penetrance presents a major challenge, Decisions
regarding incidental findings require estimates of population penetrance, rather than
estimates from studies of families presenting with disease, which overestimate population
risk. For most individual pathogenic alleles, data are too sparse to provide population
penetrance estimates with useful confidence intervals, since they are typically rare in
populations (e.g. biobanks).

Penetrance is the probability that an individual with a pathogenic genetic variant develops a
specific disease. Historically, estimates of penetrance were derived from studies of affected
individuals and their at-risk family members who had been referred for genetic testing. This
approach using clinical cohorts overestimates the penetrance of variants because of
ascertainment bias. The availability of large-scale whole genome sequencing has made it
possible to study penetrance in large population cohorts where individuals are not
ascertained based on disease state. Population-based estimates of penetrance are usually
lower than those from clinically selected cohorts but recruitment biases may underestimate
penetrance.? It is therefore important to be aware of and consider the inherent biases in both
clinical cohort and population-based studies for the specific rare disorder variant being
considered for reporting as an incidental finding.

Penetrance also needs to be appraised in the context of the recommended intervention and
associated clinical outcomes, as part of the consideration of likely harms and/or benefits of
reporting an incidental finding. It is therefore not appropriate to use generic thresholds for
high or low penetrance.® Discussion with a medical colleague with a designated role within
the laboratory (e.g. rare disease medical lead or medical director) should be sought where
there is uncertainty around whether a variant (or variant pair) may have clinical actionability
and should be reported. It is good practice for these discussions to exclude the clinician
responsible for the patient’s care to avoid them being made aware of a finding for which the
advice subsequently is not to report.

Discussions with medical colleagues may include consideration of the person(s) to whom the
variant is relevant, their prognosis, the wider family circumstances, at what age the variant
becomes relevant (during childhood or adulthood) and what type of intervention is possible
and when. The intervention is expected to be a recognised clinical treatment or surveillance
programme. Since evidence of improved clinical outcome is not (yet) available, eligibility for
a clinical research trial is insufficient reason for reporting an incidental finding.
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In the prenatal setting, it is expected that fewer variants will be reported as incidental
findings. Reporting an incidental finding in a prenatal setting is very different from reporting
following post-natal testing. Parents may be faced with the decision of whether to terminate
a pregnancy without definitive evidence that the child will be affected. Whereas if the
pregnancy continues, parents may experience significant anxiety about their child's future
health and development.

The level of certainty of the finding is important with regard to the confidence in variant
pathogenicity and its likely penetrance In the absence of a phenotype and in the context of
testing for an unrelated reason, a higher degree of certainty is required compared to the
situation of finding a variant in a gene related to the reason for testing (where pathogenic
and likely pathogenic variants are treated similarly in terms of clinical actionability). It is
therefore recommended that reporting of incidental findings is limited to variants classified
as pathogenic (i.e. do not report ‘likely pathogenic’ variants or ‘variants of uncertain
significance’). Confirmatory orthogonal testing should be undertaken before reporting an
incidental finding if there is any uncertainty about the variant call quality or zygosity.

Once a variant or variant pair has been included in the laboratory report, the final
responsibility for communicating an incidental finding to the patient/family lies with the
referring clinician. The laboratory report may include both the incidental finding and the result
for the primary testing. If orthogonal testing is required to confirm the incidental finding the
priority will be to report the primary test result in a clinically appropriate timescale. A
separate report may then be issued for the incidental finding. Similarly, if the patient’s
prognosis is uncertain then the incidental finding report might be issued separately, once it
has been established that reporting is appropriate.

The flowchart in Fig 2 illustrates the approach for managing incidental variant findings.
Examples of scenarios encountered in genomic laboratories are included in Table 2 (see
Appendix) with recommended actions and/or outcomes.
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Clinician' discusses the possibility of an incidental finding with the patient/family

Laboratory identifies a possible incidental finding

l

Unclear if finding is
related to the reason
for testing

|

Finding is unrelated to
the reason for testing
and meets pathogenicity/
penetrance criteria

for reporting

|

Does not meet
criteria for reporting

l

Advice from laboratory

l

Clinical actionability advice from laboratory

medical lead medical lead
Follow incidental Clinically
finding pathway or actionable

discuss with clinician
as a possible diagnosis
for the clinical
presentation?

Not clinically
actionable

Laboratory contacts the ¢
the test to notify them of

(include medical lead if appropriate)

linician who requested

Laboratory (+/- medical
lead) and clinician agree

reporting of the finding
(and plans for family
follow up)

the finding

Finding is already known
or is not relevant for
this patient/family

Laboratory issues

.

Finding not reported

|

report

Clinician' discusses

finding with the
patient/their family

Fig 2. Flowchart illustrating the approach for managing incidental variant findings

' By “clinician” we mean clinical geneticists, genetic counsellors, and any medical, nurse and other healthcare

professionals involved in genetic testing.

2 Further clinical investigation or follow up may be needed to understand if the finding is, or is not, related to the
reason for testing.
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Cancer susceptibility gene variants

While some exceptions exist, e.g. investigation of short stature (see Appendix: Table 2), few
cancer susceptibility genes (CSGs) will be routinely analysed as part of testing in a rare
disease setting and identification of CSG variants will most likely be unrelated to the referral
reason.

As per the above guidance, the decision regarding reporting of a variant depends upon
clinical actionability and the variant classification. In the absence of a clinical phenotype,
pathogenic variants may be reported if there is evidence of high penetrance and available
treatment or surveillance that is likely to improve clinical outcome.

With respect to CSG variants, a list of genes meeting the above criteria was defined based
on a list previously curated by the European Society of Medical Oncology (ESMO) taking
into consideration evidence regarding risk, understanding of mutational spectrum and
availability of clinical interventions to reduce cancer risk or detect it early.* The group
reviewed 58 CSGs and defined seven as “most-actionable”, 24 as “highly-actionable” and 27
as “standard actionability” (see Supplementary Table S4 in the ESMO group
recommendations).* For the purposes of reporting in the setting of an incidental finding, it is
recommended that only pathogenic variants in the most actionable and highly actionable
categories are reported (see Appendix: Table 3). These genes align with CSGs on the
ACMG secondary findings list with the addition of the ovarian cancer susceptibility genes
BRIP1, RAD51C and RAD51D.° With respect to “RET”, it is recommended that only the
highest and high risk variants are reported (see Appendix: Table 4), given data from large
UK and US population-based cohorts that demonstrate moderate risk MEN2A-causing RET
variants have a lower penetrance for medullary thyroid cancer and are not associated with
excess mortality when identified in clinically unselected individuals.®

Reporting copy number variants (CNVs) that involve a CSG is important when there is an
elevated risk of malignancy and changes in patient management are indicated by the finding.
These include microdeletion syndromes involving the standard-actionability genes FLCN and
NF1 (see Appendix: Table 3). Laboratory reports will state that the CNV confers an
increased risk of cancer with implications for management, based on standard templates for
asymptomatic family member testing. This guidance is relevant to the analysis of both
microarray and next generation sequencing data (WGS, WES and some gene panels) that
include cancer susceptibility genes.

Variants affecting CSGs other than those listed in Table 3 should not routinely be reported
as incidental findings. This guidance will be updated to include additional genes if review of
individual CSGs to assess the evidence for cancer risk and benefits from active cancer
management concludes that there is clinical utility within the NHS healthcare setting.

Importantly, it is clear that even for variants in most and highly actionable genes, current
cancer risks and recommended clinical management for most CSGs are based on cases
ascertained through studies of families presenting with disease (phenotype-first approach)
rather than population-based studies (clinically unselected cases).” Lower penetrance has
been demonstrated via a genotype-first approach across multiple CSGs and therefore even
where a pathogenic variant in a most or highly actionable gene is reported, careful
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assessment of the family history and recommended intervention needs to take place within a
clinical genetics service. The Cancer Variant Group UK (CanVIG-UK) has published
guidelines on classification of variants with reduced penetrance in high penetrance cancer
susceptibility genes.?

Inherited cardiovascular condition gene variants

The guidance for inherited cardiac conditions (ICCs) follows the same principles of reporting
of a variant as an incidental finding — according to classification of the variant as pathogenic,
evidence of high penetrance, and clinical actionability. In the absence of a clinical
phenotype, pathogenic variants may be reported if there is evidence of high penetrance and
available treatment or surveillance that is likely to improve clinical outcome.

The absence of robust estimates of penetrance also presents a major challenge for ICCs.
Decisions regarding incidental findings require estimates of population penetrance, rather
than estimates from studies of families presenting with disease, which overestimate
population risk. For most individual pathogenic alleles, data are too sparse to provide
population penetrance estimates with useful confidence intervals, since they are typically
rare in populations (e.g. biobanks). Useful variant-specific penetrance estimates have been
obtained for a relatively small number of the most prevalent and/or recurrent pathogenic
alleles.® These variants are often those with low penetrance in heterozygous individuals, for
example KCNQ1 p.(Arg518*) and MYBPC3 p.(Arg502Trp).

Conversely, we expect that variants are most likely to achieve a classification as pathogenic
if they have high penetrance, since a pathogenic (vs likely pathogenic) classification is often
enabled by extended segregation data or multiple observations in unrelated individuals with
very low frequency in control populations, which are features that correlate with higher
penetrance. The recommendation to report only pathogenic variants is supported by data
from large-scale analyses of patients with cardiomyopathy referred for diagnostic genomic
testing and population data sets (UK Biobank and gnomAD), which showed higher
aggregate penetrance for rare pathogenic variants in cardiomyopathy-associated genes
compared to likely pathogenic variants.®

Because penetrance is incomplete and age-related for many ICCs, long-term surveillance
may be required to detect disease, rather than a one-off definitive diagnostic assessment,
increasing the burden on both patient and health system.

While risk-reducing interventions are available for patients diagnosed with ICCs, for many
conditions evidence that pre-clinical intervention improves outcomes is sparse or absent,
even in close relatives of individuals with manifest disease. We should be cautious about
overestimating the benefits of surveillance and intervention. The possibility of preventing a
sudden early death or progressive heart failure through early intervention will depend on the
natural history of the disease: this requires knowledge regarding the risk of developing the
condition if you have a variant identified as an incidental finding, the risk of having a
significant complication of that condition and whether that adverse outcome can be
prevented.

12 © British Society for Genetic Medicine 2026
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There is clear potential for harm if incidental findings in ICC genes are communicated. There
is likely to be a substantial burden of long-term surveillance. If prevention of sudden death is
our motivation for returning results, then the majority of people who will not qualify for risk-
reducing interventions are likely to suffer some burden of anxiety. The burden of intervention
is very variable: arrhythmia risk in long QT syndrome (LQT) and catecholaminergic
polymorphic ventricular tachycardia (CPVT) is often effectively managed with lifestyle advice
(e.g. avoidance of QT-prolonging medications in LQT) and inexpensive well-tolerated
medications (e.g. beta-blockers), while in other contexts an implantable cardioverter
defibrillator may be the only effective preventative option. Advice to avoid certain careers
(e.g. pilot, military, athlete) can be adversely life-changing for some.

Overall, there is a lack of evidence regarding benefits, harms and healthcare costs
associated with reporting this type of incidental finding in an individual with no personal or
family history of the condition, and laboratories should be realistically cautious in estimating
these.

The current knowledge gap in our understanding of the penetrance of rare cardiovascular
gene variants and the clinical utility of long-term surveillance for individuals with an incidental
finding means that it is not feasible to include a gene list in this guidance. Examples of some
scenarios encountered in UK genomic laboratories are included in Table 2 (see Appendix)
and we encourage laboratories to record the incidental findings discussed in their centres
(both reported and not reported) to contribute to expanding this resource. Future guidance
would benefit from a central registry to track the status of these variants over time with
clinical outcome data from healthcare records.

© British Society for Genetic Medicine 2026 13
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Heterozygous carrier status for
genes associated with an autosomal
recessive disease

Adapted from the ACGS Best Practice Guidelines for Variant Classification in Rare
Disease 2024.

The transition from single gene to large gene panel tests has increased the likelihood of
revealing carrier status for autosomal recessive disorders unrelated to a patient’s referral for
testing.

When testing large gene panels (or doing microarray analysis), the finding of a single
monoallelic (likely) pathogenic variant in a gene associated with an autosomal recessive
disorder means that either (a) incidental carrier status has been revealed or (b) a second
variant has been inherited in frans but has not been detected. If the patient’s phenotype is
not compatible with the disorder or biallelic variants explaining the phenotype have been
identified in another gene, then it is likely to be an incidental finding. Reporting of carrier
status in these conditions as a default approach is not recommended because such
variants are not of relevance to the clinical presentation. Every individual is likely to be a
carrier for several rare diseases and reporting those variants in the context of a test to
investigate the cause of the patient’s rare disorder has greater potential to mislead than to
appropriately inform.

In the situation that we find a single monoallelic (likely) pathogenic variant in a gene
associated with an autosomal recessive disorder and the patient’s phenotype is compatible
with this disorder, then the decision to report will depend upon the phenotypic specificity,
size of the gene panel, known clinical sensitivity of the test and whether a second variant
might be detected by additional analysis of the genomic data or another diagnostic testing
method. Heterozygous variants in genes associated with an autosomal recessive disorder
should not typically be reported unless there is additional testing that the laboratory would
recommend which is likely to help confirm the diagnosis in the proband.

Conclusions

Clinicians arranging genomic testing should discuss the possibility of incidental findings with
their patients as part of consent discussions. The discussion should make clear that such
findings will only be communicated if they may be relevant for the patient and/or their family.

This guidance provides a framework for clinical scientists responsible for reporting incidental
findings in genomics laboratories, medical colleagues with specific laboratory roles and
clinicians responsible for patient care. It includes case examples and a cancer susceptibility
gene list. We note that it is not feasible to describe every scenario nor maintain a
comprehensive list of genes for reporting since the decision to report depends on multiple
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factors (e.g. age of the patient, penetrance of the variant, available treatment, surveillance or
other clinical action). Medical colleagues with specific laboratory roles play a key role in
discussions with scientists about reporting of incidental findings and are also able to liaise
with clinicians from mainstream specialties when such a finding is reported.

Our aim is to support a consistent approach that does not inappropriately burden
laboratories, clinical services or patients and their families. National professional groups,
such as the UK GenEthics Forum, can be helpful for discussing complex clinical cases and
informing future guidance. Decision-making in accordance with guidelines will achieve
greater consistency than case-by-case decisions.

There may be circumstances in which a decision is made that goes against the
recommendations in this guidance. If this happens, it is important to record the reasons
for the decision. This record should include which choices, harms and benefits have
been taken into account and weighed against each other, and who was involved in
making the decision.
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Appendix: Tables

Table 1: Examples of how an incidental finding may
arise during genomic testing

Example Description of testing scenario and how an incidental finding may be identified

(a) There are genes where the inheritance pattern affects the disease presentation. For example,
BRCAZ2 is included in the NHS England Genomic Medicine Service growth failure gene panel
(R147) because autosomal recessive inheritance of BRCAZ2 variants is a cause of Fanconi
anaemia that can present as growth failure. The heterozygous parents of a child who is found to
have biallelic pathogenic BRCAZ2 variants will be at increased risk of BRCA2-associated cancers.
It is not possible to report the child’s result without the parents’ status becoming apparent to the
clinician receiving the report.

(b) Sometimes it is not clear whether a variant (or variant pair) within a gene panel is incidental or
causative of the patient’s clinical presentation. Further clinical investigation or follow up may be
needed to understand if the finding is, or is not, related to the reason for testing.

(c) Some genomic analyses include review of de novo variants outside the gene panel requested in
order to increase the diagnostic sensitivity. This is particularly useful for genes where recent
research has identified an association with the clinical presentation under investigation but the
gene is not yet included in the panel. Similarly, use of the “Exomiser” variant prioritisation
algorithm increased the diagnostic yield in the 100,000 Genomes Project by finding diagnoses in
genes outside a panel and is included in WGS analysis for the NHS England Genomic Medicine
Service.

(d) When parental samples are provided for a “trio” analysis with their child the results might not
confirm the expected family relationship. There are multiple reasons why this situation may arise,
a rare example being when one parent has had a bone marrow transplant. In this case obtaining
a different sample that is unaffected by the transplant (e.g. fibroblast DNA) may be used for the
trio analysis to increase the likelihood that a genetic diagnosis is identified in their child.
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Table 2: Case examples of incidental findings

identified through genomic testing

Please note:

(1) The decision to report a copy number variant (CNV) should consider whether it forms part of a structural
imbalance. CNVs should not be interpreted in isolation. For example, a CNV that would not be reported
as an incidental finding in isolation may be reported if it constitutes part of a putative pathogenic

structural rearrangement.

(2) The specific examples included in this table were identified during postnatal testing and may not be
appropriate for reporting in the prenatal setting. For example, a PMP22 deletion identified during the
investigation of a pregnancy affected with multiple severe congenital anomalies.

Type of test Example Finding(s)

Growth failure Growth failure in a 5- Heterozygous pathogenic

Action/outcome

Report variant with clinical genetics input

trio analysis  suspected myopathy BRCA1 pathogenic variant.
The de novo BRCA1 variant is
not clinically relevant for the
child whose genetic diagnosis
of MTM1-related myopathy
has guided redirection to
palliative care

gene panel year-old child BRCA2 variant tiered because to discuss parental testing.

(singleton) of second variant that is

analysis classified as likely benign

Gene- Ventilated male Hemizygous pathogenic The BRCA1 variant would not typically be
agnostic WGS neonate with MTM1 variant and de novo reported.

Gene- 10-year-old girl with  De novo pathogenic BRCA1
agnostic WGS severe learning variant
trio analysis  disability

Report variant with clinical genetics input
to enable the appropriate screening to be
activated in adulthood.

Hereditary 40-year-old woman  Pathogenic SDHA variant

The SDHA variant is not relevant to the

ataxia virtual  with ataxia prioritised by Exomiser patient’s clinical presentation. SDHA
gene panel variants display very low penetrance and
(singleton) there is no current consensus on whether
with Exomiser screening should be offered to unaffected
variant carriers. The SDHA variant should not be
analysis reported.

Paediatric Male neonate with Pathogenic OPA1 variant Not reported as no treatment is available
disorders renal dysplasia

virtual gene

panel (duo)

analysis

Gene- Female neonate Pathogenic paternally inherited Report variant to enable glaucoma
agnostic WGS MYOC variant prioritised as in  screening and early treatment to prevent
trio analysis trans with a VUS visual loss

Paediatric 5-year-old girl with Multiple rare TTN variants, No further investigation of the TTN
disorders developmental delay including a paternally frameshift variant is warranted, and this
virtual gene and dysmorphism inherited, novel apparent should not be reported because:

panel (trio) frameshift variant (i) Analysis of variants in this gene is
analysis complicated by protein location and

transcript isoform; assessing a novel
truncating variant in the absence of a
phenotype is complex and unlikely to
result in a classification above likely
pathogenic

(ii) Low penetrance of DCM-associated
truncating variants
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Type of test

Example Finding(s)

Action/outcome

agnostic trio
WGS

developmental delay, FBXO? variant (rare form of
liver failure and

regression 10-19 years)

Parkinson’s disease with onset

Paediatric 10-year-old girl with  De novo pathogenic dominant Report variant with clinical genetics input
disorders severe learning negative KCNQ1 variant to enable the appropriate cardiac

virtual gene disability arrhythmia screening and clinical

panel (trio) management to be initiated

analysis

Gene- One-year-old girl with  Homozygous pathogenic Report variants as:

(iii) There are some reports of
developmental delay in patients with
biallelic FBXO?7 variants. Although the
FBXO7 variants do not explain the full
phenotype, it is uncertain as to whether
they may be contributory.

(iv) The variant may be clinically relevant
for the couple’s other children (living
and future pregnancies).

Metabolic

panel
(singleton)
analysis

disorder gene poor feeding,

6-month-old with Homoplasmic m.11778G>A

vomiting and failure  neuropathy — LHON)

to thrive

variant (Leber hereditary optic

Pathogenic variants causative of LHON
are not reported in a patient whose clinical
presentation is incompatible with LHON
because:

(i) Carrier frequency in the general
population is high.

(i) The penetrance is low (17.5% for
males and 5.4% for females in recent
clinical cohort'® and ~2.5% population-
based'' studies).

(iii) The lack of any effective pre-
symptomatic therapeutic intervention.

(iv) The high likelihood of raising
unnecessary anxiety for the patient and
through potentially extensive family
studies.

Metabolic

disorder gene poor feeding,
panel analysis vomiting and failure
(or other gene to thrive

6-month-old with Homoplasmic MT-RNR1
m.1555A>G variant

(aminoglycoside ototoxicity)

(the same would apply for the

Report variant stating that this individual is
at high risk of aminoglycoside ototoxicity
and that use of aminoglycoside antibiotics
should be avoided.

trio analysis

agnostic WGS congenital

variant inherited from

abnormalities unaffected mother

panel, such m.1494C>T and m.1095T>C

as large variants that are also

paediatric associated with

disorders aminoglycoside ototoxicity)

gene panel,

that includes

MT-RNR1)

Gene- Male neonate with Hemizygous pathogenic G6PD Report variant to enable limitation of

triggers that induce haemolytic anaemia.

Gene- Female neonate with De novo pathogenic DMD Report variant to inform future reproductive
agnostic trio  congenital variant options.

or WGS de abnormalities

novo variant

analysis

Gene- 2-year old boy with a Hemizygous maternally Report variant to enable clinical
agnostic trio  suspected immune inherited pathogenic PLS3 management for osteoporosis to reduce
WGS or system disorder variant the risk of fractures

Exomiser

variant

analysis
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Type of test

Example

Finding(s)

Action/outcome

Paediatric 6-year-old girl with FMR1 STR is tiered but the Report variant to inform future reproductive

disorders moderate non- size is premutation range. options for the patient and wider family.

virtual gene syndromic learning Orthogonal confirmation is

panel disability consistent with a heterozygous

(singleton) premutation allele

analysis

Paediatric Child with moderate  Top Exomiser hit is apparent ~ SZ compound heterozygosity should not

disorders syndromic learning compound heterozygosity for  be reported because:

virtual gene disability SERPINA1 S and Z alleles (i) The risk of lung disease is slightly

panel (Alpha-1-antitrypsin) elevated in smokers, but the

(singleton) penetrance of the SZ genotype is low.

analysis with (ii) No change to clinical management is

Exomiser indicated.

variant (iii) Cascade testing is not indicated.

analysis In contrast, ZZ genotype should be
reported as the penetrance is much higher.

WGS with Multiple Top Exomiser hit is apparent  HFE variants should not be reported due

Exomiser homozygosity for HFE their low penetrance.

variant p.(Cys282Tyr)

analysis

Microarray or
WGS analysis

Unrelated to
Referral reason; sex
mismatch/sample
error

Apparently undiagnosed DSD
e.g. XX male, XY female

(i) Discuss reporting with input from
laboratory rare disease medical
lead/medical director.

(i) In the report recommend follow-up
chromosome assessment in 30 cells if
appropriate.

WGS analysis

dystrophy disorders,
e.g. PMP22/DMD

Microarray or Multiple Detection of sex chromosome
WGS analysis aneuploidy
45, X (including mosaic) Report to enable medical management
e.g. echocardiogram and endocrine input.
47, XXY Klinefelter Report to enable endocrine input at time of
puberty.
47, XYY or 47, XXX Do not report as no change to medical
management.
Microarray or Multiple Autosomal recessive carrier Should not be reported unless the finding
WGS analysis status is consistent with the phenotype for which
the patient has been referred (see page
14).
Microarray or Multiple Neuropathy and muscular Report due to implications for the

management of the patient and their
family.

Microarray or
WGS analysis

Unrelated to reason
for referral; patient
does not have
neurodevelopmental
delay or a congenital
abnormality, or
patient is too young
to manifest the
clinical features of
the region

Recurrent
microdeletion/duplication loci
with incomplete penetrance

Low penetrance* loci, e.g. 22q11.2 dup

(TBX1; LCR22A-D) and 15q11.2 del

(NIPA1; BP1-BP2), should not be reported

due to:

(i) Absence of clinical/therapeutic
intervention.

(ii) High likelihood of raising unnecessary
anxiety.

Microarray or
WGS analysis

Multiple

CNV affecting a cancer
susceptibility gene listed in
Table 3

See Table 3.

*See penetrance estimates from Goh et al 20252
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Table 3: Cancer susceptibility gene list for reporting
pathogenic variants as incidental findings

Earliest penetrance for cancer typically in: Note for variant reporting

Early Late childhood Adulthood
childhood (10+)

APC v Variant specific?
BMPR1A v
BRCA1
BRCA2
BRIP1
FLCN
MAX v
MEN1 v
MLH1
MSH2
MSH6
MUTYH Biallelic variants only
NF1 v NF1 microdeletion only®©
NF2 v
PALB2 v
PTEN v
PMS2 v
RAD51C v Variant specific?
RAD51D v Variant specific?
RB1 v
RET v See Table 4
SDHAF2
SDHB
SDHC
SDHD
SMAD4
STK11
TMEM127
TP53
TSc1
TSC2
VHL

wr1

SNINENEN

Smith-Magenis 17p11.2 microdeletion only®

NIENENEN

NSRRI

ANENENENEN

aSee UK Cancer Genetics Group (www.ukcgg.org) guidance for UK laboratories Exceptional variants/gene-
specific variant reporting - Cancer Genetics Group

b Kidney cancer surveillance from the age of 20 years is recommended for patients with Smith-Magenis syndrome
where the deletion encompasses FLCN (Vocke et al'3).

¢ Regular clinical assessment in childhood is recommended for patients with the NF7-microdeletion syndrome
(Carton et al'#)
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Table 4: RET variants for reporting as incidental findings

Variant(s) Typical phenotype

p.(Met918Thr) MEN2B

p.(Cys634Arg) MEN2A/FMTC
p.(Cys634Gly)
p.(Cys634Phe)
p-(Cys634Ser)
p.(Cys634Tyr)
p.(Cys634Trp)

p.(Ala883Phe) MEN2B

p.(Val804Met) and p.(Tyr806Cys) in cis MEN2B/MEN2A
p.(Val804Met) and p.(Glu805Lys) in cis
p.(Val804Met) and p.(Ser904Cys) in cis
p.(Val804Met) and p.(GIn781Arg) in cis
p-(Tyr791Phe) and p.(Met918Thr) in cis
p.(Met918Thr) and p.(Ser922Tyr) in cis

These variants include those in the highest and high-risk categories according to the American Thyroid
Association Recommendations (Wells et al'%).
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