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Increased exome and genome sequencing results have led to an increase in publications reporting novel gene-

disease relationships. These new publications can provide a genetic diagnosis for patients that had previously
received negative diagnostic exome sequencing (DES) results. Here we present the results of one lab’s DES
reclassification efforts and the benefits and drawbacks of two differing approaches toward reclassification. Overall,
68% of reclassification reports issued are for positive or likely positive findings in a characterized gene, with
additional 19% report uncertain findings in a characterized gene. The issuing of reclassification reports increases
the overall diagnostic rate from26% to 29% of patients receiving positive or likely positive DES reports.

The traditional approach for a patient to receive a reclassification report is for a clinician to request reanalysis. This
method allows for any changes in the patient’s symptoms to be considered in addition to consideration of gene-
disease relationships that have been recently established. This method also allows for re-interpretation and
potential reclassification of variants previously detected and identified on the initial report with the latest
population frequency data and literature. This method is very efficient owing to the clinician and patient being
prepared for the reanalysis process with the average turn-around-time (TAT) from clinician request to report of 30
days and 70 days for cases with new relevant finding (2016 requests). This method has a low yield of overall
changes in conclusion with only 7 of 82 requests resulting in changed conclusions (8.5%, 2016).

A second approach for reclassification is “gene-based” which is prompted by characterization of a gene-disease
relationship that previously lacked evidence for clinical reporting. Characterization of gene-disease relationships
mainly occurs following publication or due to internal patient data. All rare alterations in newly characterized
genes that were detected in previously reported patients are reviewed for consistent inheritance, clinical overlap
with reported patients, and pathogenicity of alteration. This method leads to 50proactive reclassification reports
issued in 2016. One major challenge of this approach is potential difficulty coordinating with a physician currently
treating the patient and obtaining new DNA samples for Sanger confirmation of the NGS finding(s). These
complications are evidenced by an average 40 day TAT (n=30) for cases not requiring additional DNA compared to
111 days (n=9) for cases requiring additional sample with 8 cases pending for an average of 124 days, with an
additional 3 cases reported without Sanger confirmation due to extenuating circumstances (2016 cases). This
process requires that we evaluate the patient’s phenotype based on clinical information provided when DES was
ordered and follow-up with the clinician for updated information can be time-intensive.

These results confirm that considering both approaches for DES reclassification is ideal. Clinician submitted
reanalysis requests are best in situations in which the patient’s phenotype has changed over time and when
guestions remain regarding previously identified variants. Gene-based reclassification can report newly identified
genetic diagnoses for patients who otherwise would still be seeking diagnosis. Diagnosis can provide possible new
treatments, end a diagnostic odyssey for the family, and allow clinicians of patients with rare diseases to
collaborate.

Differentiate between case-based and gene-based reclassification approaches
Select patients who would benefit from clinician requested DES reanalysis

Understand that DES reclassification can occur even years after DES test was completed






