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Module: Variant Interpretation Discrepancy
Resolution

Performance and Practice - Part IV

Introduction

More than 80 million genomic variants have been identified in the human genome, yet the effect
of most on health and disease is unknown. In the last few years, many laboratories committed
to improving knowledge of genomic variation have begun sharing their variant classifications in
ClinVar (https://www.ncbi.nlm.nih.gov/clinvar/). The ClinVar database is maintained by the
National Center for Biotechnology Information (NCBI) and provides a freely available archive
of reports of relationships among human variants and phenotypes. Variants and supporting
evidence can be submitted by researchers, clinical laboratories, expert groups, clinicians,

and patients registries. Sharing of genomic variants and their classifications is supported and
facilitated by the National Institutes of Health (NIH)-funded Clinical Genome Resource

(ClinGen) https://www.clinicalgenome.org/.

Currently, a number of variants in ClinVar have been submitted by multiple submitters. In

a number of instances, interpretations from different sources, including operating clinical
laboratories, have different clinical significance assertions for the same variant.'? Updated
standards for interpreting genomic variants have provided structured guidelines for evaluating
sequence and structural variants and have allowed laboratories to resolve some differences in
interpretation.” However, discrepancies between testing laboratories remain due to differing
interpretation methods, timepoints of interpretation, access to non-public evidence, and

subjectivity in evidence evaluation.

ClinVar provides a monthly report of all conflicting interpretations (Go to ftp://ftp.ncbi.nlm.
nih.gov/pub/clinvar/tab_delimited/ and click on “Summary of conflicting interpretations.txt”)
and ClinGen represents this data in a web-accessible interface (http://variantexplorer.org). This
data provides a logical mechanism for practice improvement for laboratory directors in which
laboratories could collaborate to address these discrepancies. Several studies have shown that
such efforts commonly lead to resolution of differences.*>* Collaboration to potentially resolve
discrepant assertions, when possible, could lead to a more accurate reference database and to

better health care for patients who harbor these variants.
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Practice Profile/Assessment
Laboratory geneticists completing this module must be from a laboratory that regularly submits to the ClinVar database. If
you have not submitted to ClinVar before or need additional information about how to submit, information can be found

here: https://www.ncbinlm.nih.gov/clinvar/docs/submit/.

A monthly report is generated by ClinVar listing all differences in interpretation between submitters. The report is released

at the beginning of each month on ClinVar’s FIP site: Go to ftp://ftp.nchi.nlm.nih.gov/pub/clinvar/tab_delimited/ and
click on “Summary of conflicting interpretations.txt”. Of note, the monthly report lists any difference in interpretation
between submitters, including differences in confidence or “likelihood” (Difference between Benign and Likely Benign or
Pathogenic and Likely Pathogenic). For the purpose of this exercise, discrepancies will be defined as those between the three
major classification levels: “pathogenic (P) / likely pathogenic (LP)”, “uncertain significance (VUS)”, and “likely benign (LB) /
benign (B)”. These differences are reported by ClinVar as conflicting interpretations, as indicated by the “ConflictReported”

column in the monthly report.

The information from the monthly report is also available through a web-based tool developed by ClinGen (https://www.

clinicalgenome.org/variant-assertion-discrepancy-resolution/).

For variants that have a difference between the three major classification levels: “pathogenic (P) / likely pathogenic (LP)”,

“uncertain significance (VUS)”, and “likely benign (LB) / benign (B)” between the submitting laboratory (laboratory A)
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and at least one ‘criteria provided, single submitter’ laboratory, the individual completing the module should attempt to
resolve classification discrepancies. This process may include re-evaluating the variant internally. Alternatively, the individual
completing the module may need to work with one or more other submitters to resolve the discrepancy. Priority should be

given to medically significant discrepancies (e.g., P/LP vs VUS/LB/B) but VUS vs LB/B differences can be used for this

€XErcise.

The individual working to resolve a discrepancy should reassess the variant, using interpretation criteria consistent with
ACMG-AMP guidelines, if not applied previously. If the individual completing the module needs to contact other submitters,
contact information may be found in the ClinVar submission by clicking on the submitter. If the submitter page does not
include this information, contact information may be found on the web such as on the submitter’s website. If multiple
submitters work together to resolve a variant discrepancy, the variant reassessment should also include internal data from all

submitters, if available.

If variant interpretations are updated after reassessment and discussion, they should be resubmitted to ClinVar according to

instructions provided on the ClinVar website: https://www.ncbi.nlm.nih.gov/clinvar/docs/submit/#update.

For each resolved discrepancy, the following information should be tracked for ABMGG documentation of practice

improvement:

. Your laboratory’s initial classification
. Variant GlinVar ID(s)
. Other laboratories’ classifications

. Reason for initial discrepancy

1
2
3
4
5. Outcome of the reassessment including the updated classification (if modified)
6. Remaining reason for any remaining discrepancy

7. Date analysis was completed

8

. Information about updating ClinVar submission(s) if needed
Any laboratory geneticists participating in this exercise can submit this module for MOC Practice Improvement.

To receive credit, laboratory geneticists must complete this module for three variants. If a participant’s own laboratory
interpretation has changed on the basis of this exercise, the updated interpretation must be resubmitted to ClinVar (see
instructions for updating ClinVar entries under the “Update your submission” section here: https://www.ncbi.nlm.nih.gov/
clinvar/docs/submit/#update). Once the module has been completed for three variants, please email the three completed
PDF documents to clingen@clinicalgenome.org, ClinGen staff will then review the module for completeness. If the module

is completed at a satisfactory level, a certificate will be sent to your email address. The certificate can then be submitted to
ABMGG via the ABMGG portal for Part IV credit.
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Your Information

Full Name

Email Address
Phone Number
Laboratory Name

City & State Country

Step | - About Your Variant
1. ClinVar Variant ID

ClinVar ID
The variant ID is located at the top of the ClinVar site for that variant.
2. Is this a sequence or copy number variant?

Sequence Variant

Gene
Variant
Please provide transcript and HGVS (For example NM_002496.3:¢.64C>T) or genomic
coordinate and browser build (chr11:g67799758C>T (hgl19))
Copy Number Variant
ISCN/CNV
Specify the overlapping variants you are evaluating using ISCN Nomenclature or genomic coordinates.
Separate multiple variants with a colon (:). You can identify overlaps by using the NCBIs variant
viewer (https://www.ncbi.nlm.nih.gov./variation/view/) or UCSC genome browser
(https://genome.ucsc.edu/’).
List ClinVar IDs

Specify the ClinVar Variant or dbVar IDs for these variants. Separate multiple IDs with a colon (:).
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3. Your Laboratory Variant Classification (Initial)

Pathogenic Likely Pathogenic Uncertain Significance

Likely Benign Benign Other

4. Please provide information about the ‘criteria provided, single submitter laboratory that also classified this variant.
Please indicate the number of ‘criteria provided, single submitter’ laboratory(ies) that classified the variant as one of
the following classifications:

Pathogenic Likely Pathogenic Uncertain Significance

Likely Benign Benign Other

Step 2 - Reassessment
5. Indicate the reason or reasons for the initial classification discrepancy.

Updated variant information that alters interpretation
Other laboratory had an outdated submission in ClinVar
Outdated interpretation criteria used

Differences in use of or weight given to public data

Differences in internal data

Other

6. Did you need to contact any other ‘criteria provided, single submitter’ laboratories to discuss and reassess this variant?

Yes If yes, how many ‘criteria provided, single submitter’ laboratories did you work with to attempt to

resolve this discrepancy?

1 2 3 4 5 6 7 8 9 10+

No

7. Please list the names of any other ‘criteria provided, single submitter’ laboratories you worked with to attempt to
resolve this discrepancy.
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8. What was the outcome of your reassessment?

Your laboratory reassessed the variant and updated the classification and it is now in accordance with other

submitters.

Other laboratories reassessed the variant and agreed with your laboratory’s interpretation, resolving the

discrepancy.

The variant was discussed but laboratories are still in disagreement. Check all that apply:
Some laboratories, but not all, changed interpretations
One or more laboratories were non-responsive

A medically significant discrepancy was reduced to a non-medically significant discrepancy (benign/likely
benign versus pathogenic/likely pathogenic has been reduced to benign/likely benign versus uncertain
significance)

Laboratories agree on the evidence but use different terms to classify the variant
Laboratories disagreed on application of ACMG/AMP criteria
Laboratories disagreed on source of primary evidence

Other, please specify

9. Your Laboratory Variant Classification Following the Exercise

Pathogenic Likely Pathogenic Uncertain Significance

Likely Benign Benign Other

10. If your classification now differs from your initial interpretation, you must update your ClinVar submission. Please
note the status of your update. Please note that credit for the module will be withheld until an updated ClinVar submission is complete.

Update submitted and posted in ClinVar

Update submitted but not yet posted in ClinVar

Update will be submitted with my laboratory’s next submission scheduled for:

Other

11. If another submitter(s) agreed to change their interpretation, what is the status of the update in ClinVar?
Update submitted and posted in ClinVar

Update submitted but not yet posted in ClinVar

Submitter agreed to update but has not yet submitted

Other
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12. Comments

Step 4 - Digital Signature
Provide your name and digital signature below. Clicking the signature field will prompt you to sign and save the final file.
Remember to follow the module submission process as outlined below.

Your Full Name
Adobe Digital Signature

Learn about digital signatures at hitps://helpx.adobe.com/acrobat/using/digital-ids. himl

Step 5 - Module Submission Process

This module will not be reviewed unless you complete the following;
1. To receive credit, laboratory geneticists must complete this module for three variants.

2. Tor each of the variants, the discrepancy must be a difference between the three major classification levels:

“pathogenic (P) / likely pathogenic (LP)”, “uncertain significance (VUS)”, and “likely benign (LB) / benign (B).”

3. Once the module has been completed for three variants, you can submit by emailing the three completed PDF
documents to clingen@clinicalgenome.org. ClinGen staft will then review the module for completeness. If the module
1s completed at a satisfactory level, a certificate will be sent to your email address. You can then submit the certificate
to ABMGG via the ABMGG portal for Part IV credit. Please note that credit for the module will be withheld until an

updated submission to ClinVar is complete (if applicable).
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