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Reductions in the cost of genomic analyses and the
elimination of gene patents for clinical diagnostics have
enabled clinical laboratories to provide increasingly compre-
hensive genetic testing using sequencing, microarrays, and
other methods, resulting in the generation of a vast amount of
data that then needs to be analyzed.1 A significant challenge
for clinical laboratory geneticists is the provision of accurate
and consistent variant classification. Variant classification has
historically been hindered by a lagging recognition of
gene–disease associations, as well as a lack of publicly
available data (including reference data) from clinical
laboratories and other sources. As more clinical laboratories
share variant classifications through public databases, dis-
crepancies in variant classification are being better
appreciated.2

Recognizing the need to improve the existing interpretive
framework, the American College of Medical Genetics and
Genomics (ACMG) created standards for the interpretation of
copy-number variants in 2011 (ref. 3) and published updated

standards for the interpretation of sequence variants in 2015
(ref. 4). With increasing amounts of both public and private
variant and phenotypic information from affected and
unaffected individuals, improved computational algorithms
for predicting pathogenicity, and an expanding body of
functional studies, the knowledge base for variant classifica-
tion constantly evolves.5 Therefore, variant classification
remains a dynamic process, and previously classified variants
will frequently benefit from periodic reevaluation.
Furthermore, the phenotype of individuals evolves over

time, with relevant features potentially presenting after the
initial variant classification has occurred, and recognition of
the phenotypic spectrum of a condition may also expand as
more individuals with specific genotypes are identified.
Therefore, the implications of the variants seen in an
individual may not always be clear, and relevant variants
may not be reported at the time that the variants are initially
classified. As many clinical genomic analyses will fail to yield
one or more definitive pathogenic alterations that can
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sufficiently explain the clinical indication(s) provided for
testing an individual,6–9 subsequent reanalyses are critical in
the search for a diagnosis as new gene–disease and variant-
disease relationships are discovered.10

Changes in the interpretation of clinical genomic test results
are expected, and health-care providers and the clinical
laboratory share a desire for timely reevaluation reflecting
emerging new evidence to facilitate appropriate clinical care
for the patient and their family. However, periodic reevalua-
tion of DNA variants requires significant time and financial
commitment from laboratories and clinicians, for which there
is inadequate reimbursement.11 As such, reevaluation prac-
tices should be designed to maximize clinical impact while
minimizing the burden to the laboratory and health-care
system. The following Points to Consider should be viewed as
informative guidance for physician providers, clinical labora-
tory geneticists, genetic counselors and, when appropriate,
other health-care providers. More specifically, this document
is intended to assist laboratories with the development of
policies and protocols for variant-level reevaluation and case-
level reanalysis appropriate for their setting and the specific
circumstances presented by each clinical scenario.
Variant-level reevaluation involves the interrogation and

potential reclassification of previously reported variants. This
may be initiated upon external request (by the clinical team or
patient), or by the laboratory, either through the systematic
review of selected previously reported variants, or through the
detection of a previously reported variant in a new case.
Case-level reanalysis involves the review of all variants in

an exome or genome, both reported and unreported.
Typically, this is intended to identify potentially causative
variants after maturation of the knowledge base and/or
bioinformatics approaches. Case-level reanalysis may involve
only the reevaluation of previously recognized variants, or,
when appropriate, may also involve reprocessing the data
through the entire analysis pipeline (alignment, variant
calling, automated annotation and/or filtering). This process
may be initiated upon external request (by the clinical team or
patient), or by the laboratory, generally as a periodic approach
to unsolved cases or in response to an improvement in
bioinformatics tools.
Professional guidance regarding whether the clinical

laboratory, ordering clinician, and/or patient are responsible
for initiating a request for variant-level reevaluation or case-
level reanalysis is beyond the scope of the present document;
these considerations are separately addressed by the ACMG
Social, Ethical, and Legal Issues Committee.12

GENERAL CONSIDERATIONS

● Clinical laboratories should have separate policies and
protocols for initial variant classification, variant-level
reevaluation, and case-level reanalysis, which should be
periodically reviewed and updated (as an example, the
College of American Pathologists recommends a review of
all policies and protocols at least every two years). The

laboratory policies should be made available to the
ordering provider upon request.

● Clinical laboratories should respond to external requests
for variant-level reevaluations or case-level reanalyses in a
timely manner and should have policies for addressing
those requests.

● Maintaining an up-to-date database of classified variants
within the clinical laboratory is critical for the provision of
accurate and consistent variant classifications.

● Documentation provided by clinical laboratories (e.g.,
consent forms, reports) should include the possibility that
clinically significant changes in variant classification will
occur routinely through new discovery, enhanced clinical
correlation, and functional or epidemiologic studies.

● Additional charges/fees may be warranted when the
professional services of the clinical laboratory are required
for the reevaluation/reanalysis of genomic data. Establish-
ing a mechanism by which these professional services are
billable and covered by payers is critical toward ensuring
the long-term success of clinical genomic testing.

● In addition to issuing formal reports to clinicians,
clinical laboratories should submit classified variants, as
well as any reclassifications and updated phenotypic
information, to public databases (e.g., ClinVar) on a
regular basis. Submissions should be accompanied by a
summary of the evidence supporting the classification or
reclassification.

CONSIDERATIONS FOR VARIANT-LEVEL
REEVALUATION

● When formulating laboratory policies and protocols for
variant-level reevaluation, it is reasonable to prioritize
such efforts to maximize the potential clinical impact.
For example, classified variants with either highly
confident assertions or variants that are not currently
thought to be clinically significant (i.e., those that are
benign or likely benign) could be reevaluated less
frequently than those with uncertain or likely patho-
genic classifications.

● Routine reevaluation of a clinical laboratory’s entire
internal database of variant classifications is likely to be
impractical. However, a partial or automated review or a
prioritization of variants for re-review may be consid-
ered in the following circumstances:

⚬ Availability of a new community resource (e.g.,
gnomAD)

⚬ Publication and/or adoption of a novel/updated
methodology for variant assessment

⚬ Publication of evidence supporting new gene–disease
relationships and/or mechanisms of disease

● Upon reevaluation, any variant classified and reported
prior to the implementation of the current ACMG variant
classification standards should be reevaluated using the
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current ACMG standards.
● Use of an existing variant classification without reevalua-

tion may be considered when the variant has previously
been classified without uncertainty (pathogenic, benign)
using the laboratory’s current protocol.

CONSIDERATIONS FOR CASE-LEVEL REANALYSIS

● Clinical laboratories are encouraged to request updated
clinical and family history information, when available, to
facilitate case-level reanalysis of genomic data. Updated
information may result in the identification of additional
variants that are associated with the indication(s) for
testing.

● If significant improvements have been made to the
bioinformatics handling of the data (alignment/variant
calling and/or the annotation/automated filtering pro-
cesses), the laboratory should consider (if technically
possible) whether case-level reanalysis should also include
reprocessing the data through the analysis pipeline to
capture any potentially overlooked variants in the initial
assessment.

CONSIDERATIONS FOR REPORTING

● Clinical laboratories should make concerted efforts to
prioritize the reporting and communication of any
reclassifications that may affect clinical management. For
example, a variant of uncertain clinical significance that is
reclassified as a likely pathogenic variant should be
prioritized as compared to a likely pathogenic variant that
is reclassified as a pathogenic variant. Clinical laboratories
should also consider the reporting and communication of
any variants of uncertain clinical significance that are
reclassified to likely benign or benign, as these reclassifica-
tions may also have an impact on clinical management.

● For laboratory-initiated variant reevaluations, laboratories
should have a policy regarding the release of an updated
report when there is a clinically significant change in variant
classification, which should include information regarding
to whom the updated report is sent when the ordering
health-care provider is no longer involved in the individual’s
care (e.g., the provider relocates, retires, or dies; the patient
changes providers).

● For clinician-initiated variant reevaluation requests, labora-
tories should consider communicating and reporting all
updated classifications, even when the initial classification
remains unchanged. For reporting purposes, an addendum
to the previous report could be issued.

● Reevaluations of variants on the ACMG secondary
findings gene list may also have an impact on clinical
management, and the reporting and communication of
all pathogenic variants (and expected pathogenic
variants, if applicable) in a gene that is on the current

secondary findings gene list should also be prioritized
upon case reanalysis if the patient originally consented
to receive this information.

CONSIDERATIONS FOR RETESTING

● As laboratory technology, processes, and knowledge
improve, retesting individuals using new methodologies
may be preferable to variant-level reevaluation or case-
level reanalysis. For example, genome sequencing may be
indicated for an individual with nondiagnostic results by
exome sequencing.

● When considering reanalysis versus retesting, some
important factors to consider include:

⚬ The time elapsed since the previous testing occurred
⚬ Improvements in technology/chemistry (e.g., new

methods for DNA capture and sequencing)
⚬ Bioinformatics advancements
⚬ New information regarding the genetic etiology of a

condition
⚬ Any additional patient phenotypes or family history

that developed in the interim

CONCLUSION
Clinical laboratories should have policies and protocols for
variant-level reevaluation and case-level reanalysis, and these
policies and protocols should keep pace with any new
developments in population databases, genomic curation,
bioinformatics, and electronic health records. The efforts
required to provide accurate and consistent variant classifica-
tions will be bolstered in the future by automation and
changes in reimbursement. Ensuring that clinical laboratories
can recoup the expense of this effort will be critical as the field
evolves.
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