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INTRODUCTION

In assessing sample relatedness, laboratories will inevitably
identify cases where the submitted samples appear inconsistent
with the relationships asserted on the test requisition,6 and
laboratories should have policies and procedures in place which
describe how to handle these cases. This “points to consider”
document describes the central concepts laboratories should
consider when establishing these policies and procedures.

Trio-based genetic analysis (typically involving a child and
their biological parents) is an important tool in clinical
diagnostic testing, as this type of analysis aids in developing
an accurate understanding of the inheritance of variants
observed in the proband.1–5 Understanding if a variant is
inherited or is de novo can directly affect variant
classification and result interpretation; consequently, misunderstanding the true biological relationship between
analyzed samples can lead to erroneous clinical
interpretations.
An accurate trio-based analysis cannot be completed using
samples that are not biologically related. Therefore, it is
recommended that laboratories performing trio analyses
assess the relatedness of the submitted samples before
completing the analysis.

GENERAL CONSIDERATIONS
●

Trio analyses may be performed to help address
questions of clinical urgency. While assessing relatedness is essential for accurate result interpretation, it is
secondary to the clinical intent of the ordered test.
Secondary considerations should not become obstacles
to effective clinical care.
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The observation that submitted samples do not appear
to be related is not a clinically actionable or clinically
urgent observation. This observation should not be
considered to be a reportable incidental/secondary
finding in the same way that, for example, a pathogenic
BRCA1 variant might be (see the associated references
for other American College of Medical Genetics and
Genomics [ACMG] documents that address those
issues).7,8 There is no duty to disclose this observation
from a clinical framework.
The observation that submitted samples do not appear
to be related is not an actionable observation in terms of
a perception of imminent harm or abuse. This observation should not be considered to be a reportable
incidental/secondary finding in the same way that, for
example, an observation of excessive consanguinity
might be (see the associated reference for an ACMG
document that addresses those issues).9 A laboratory has
no duty to disclose this observation from a legal
framework.
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●

What analyses will be performed on those samples: The
data from the three samples will be compared to
understand the inheritance of variants observed in the
child’s sample. Relatedness will be assessed on the three
samples to ensure that the data is informative for this
purpose.

●

Reasons why the test might not be completed: If data from
all three samples cannot be obtained, or if the relatedness
assessment determines that one or more of the samples is
not informative, the trio test will not be completed, but an
alternate analysis (proband-only or duo analysis) may still
be performed.

●

What will be communicated in the event that the
analysis cannot be completed as a trio: The clinician
should clearly present to the patient(s) or guardians the
laboratory’s policy for communicating the reasons as to
why a trio analysis could not be completed and should
inform them that the laboratory may also want to
attempt to obtain an additional sample from the
uninformative individual(s) before proceeding with an
alternate analysis.

There can be many reasons why submitted samples may
not appear to be biologically related, and the test
performed cannot typically distinguish among them.
Laboratories are not under any legal or regulatory
obligation to investigate the cause.
One possible explanation for the observation that
submitted samples do not appear to be related is
misattributed parentage. While there are circumstances
where that consideration can be beneficial or of interest,
there are also circumstances where that subject can be
sensitive and can suggest a breach of trust. The
laboratory is not in a position to judge if the net value
of raising this unconfirmed suspicion is helpful or
harmful. Relatedness testing and carrier testing are both
commercially available through direct retail venues, and
if a family has an interest in those kinds of data, they are
available directly using tests validated for those specific
purposes.

CONSIDERATIONS FOR TESTING AND
INTERPRETATION (FOR THE LABORATORY)
●

Because an accurate trio analysis can only be completed
on data from biologically related samples, assessing
relatedness is an essential quality control measure and
should be performed. It can be performed as an alternate
analysis on the primary data or using data from an
alternate assay, but it should be completed before results
are returned.

●

The degree of relatedness between two individuals is not
typically provided as a standalone result or offered as a
standalone test using data originating from family-based
clinical genomic testing.

●

Formal relationship testing is typically performed in
specially licensed laboratories using short tandem
repeat–based tests specifically validated for this purpose.
Relatedness testing as an in-line quality control measure
should not be confused with a validated test for
relatedness.

●

If data from three biologically related samples are not
available, it may still be possible to perform a probandonly or duo analysis. The laboratory’s policy about
reflexing to these other analyses should be clearly stated
in the test requisition and consent.

●

Variants that are present in the proband and absent in
both parents can only be referred to as de novo when the

Patients, clinicians, and laboratories are all aligned in
their pursuit of accurate test results. Sharing information that can help lead to accurate test results is in
everyone’s interest. If the reason a test cannot be
completed is not shared, the ordering clinician cannot
help address the root cause.

CONSIDERATIONS FOR CONSENTING THE
PATIENT (FOR THE CLINICIAN)
The consent process should clearly explain:
●

What samples are required: Trio analyses require data
from three biologically related samples to be completed.
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relatedness between each parent and the proband has
been assessed and both are consistent with expectations. If
the relatedness of one or both parents with the proband
appears inconsistent with expectations, these types of
variants should not be referred to as de novo.
●

that record per the Health Insurance Portability and
Accountability Act of 1996 (HIPAA). Therefore, the
patient/family perspective should be considered when
writing the report.
●

While diagnostic tests are typically considered to be a part
of the proband’s medical record, trio testing strains
traditional concepts of medical record privacy. Information about both parents may appear in the child’s record.
Because both parents typically have rights to their child’s
record, each parent has indirect access to information
about the other parent. Laboratories should presume that
all members of the trio will have access to the proband’s
report.

●

Because there are many possible explanations for an
observed mismatch among submitted samples, and
because some of those explanations can be sensitive,
laboratories should avoid speculating on the report about
possible causes for an observed mismatch.

There are many possible explanations for an observed
mismatch among submitted samples. These include
accidental preanalytical sample mix-up, bone marrow
transplant (hematopoietic cell engraftment), gamete
donation, or a lack of biological relatedness that is
known by some, all, or none of the parties. The
simple observation that submitted samples are not
biologically related cannot distinguish between the
potential causes.

CONSIDERATIONS FOR COMMUNICATION (FOR
THE LABORATORY, CLINICIAN, AND GENETIC
COUNSELOR)
●

Communication of the results of clinical genomic testing
to the family is an important part of the practice of
genomic medicine.

●

Reference laboratories primarily communicate with clinicians and genetic counselors via the written report.

●

If laboratories orally communicate their observation of an
apparently genetically unrelated sample with the clinician
or genetic counselor, details of this conversation should
also be recorded in the medical record and/or laboratory
information system.

●

If a test cannot be completed as ordered, the laboratory
and ordering clinician can be partners in troubleshooting
that failure. Communicating the specific reason the test
cannot be completed can aid in this troubleshooting.
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