
Introduction
Next-generation sequencing (NGS) of entire exons in 
disease-relevant genes is now common in clinical genomic 
tests. When such sequencing identifies novel variants, they 
must be classified (e.g., as benign, pathogenic, or unknown) 
in a timely manner in order for the test results to be clinically 
meaningful to providers and their patients. Because variant 
interpretation is a time-sensitive and resource-intensive 
process, it is important to understand the feasibility and 
dynamics of performing reliable interpretation in response to 
changes in cohort  and panel size.

Methods
We analyzed the empirical variant interpretation volume, 
method (i.e., manual or automatic), and duration in a clinical 
laboratory running a 176-condition NGS-based expanded 
carrier screening panel.

Results
The rate at which novel alleles are detected depended on 
the number of screened patients and the size of the genomic 
region sequenced. In Figure 2, we compiled the empirical 
distribution of novel-allele detection per gene as a function of 
sequenced patients and found that, for most genes, the rate 
of novel-allele detection reached steady state before 20,000 
patients had been tested.

Variant triage, or identifying whether a variant can be 
interpreted automatically according to ACMG guidelines, is 
a significant stage of the variant interpretation workflow. 
By automatically gathering annotations (e.g., population 
allele frequency information), running in-silico methods 
(e.g., conservation, functional effect), and determining and 
combining ACMG criteria we are able to automatically classify 
97.3% of variants.

Manual consideration is needed for the remaining variants. 
Based on the self-reported estimates of variant-interpretation 
operators, the median time required to manually interpret a 
variant was 45 minutes (average was 73 minutes). In Figure 
4, we observed that the time to manually interpret an allele 
is related to its final classification. Alleles with literature 
references also take longer to interpret than alleles without 
literature references.

Conclusions
We demonstrate how variant interpretation scales as 
a function of the number of patients screened and the 
total size of genomic region sequenced  on an ECS panel. 
Performing this characterization is important to maintain 
prompt reporting of results and proper downstream patient 
care, especially as panel content and the number of people 
tested grows.
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The time it takes to manually interpret an allele is estimated 
using self-reported time logs. Time logs are collected 
for database search, paper search, paper curation, and 
structured note taking. It is not inclusive of all parts of the 
manual curation workflow, for example, lab director review 
time is not included. 

Figure 2. Rate of novel alleles observed per patients 
screened. The total number of unique alleles observed and 
the number of novel alleles per patient

In Figure 3, we compared the number of unique alleles 
observed to the size of the genomic region sequenced and 
see that these are correlated.

Figure 4. Breakdown of manual curation time according to 
classification and based on presence of literature references.

Figure 1. Variant interpretation  workflow. The percentage 
of variants that go through each stage of the variant 
interpretation workflow.

Figure 3. The number of unique alleles observed is 
predictable from the sequenced region size or a subset 
of a larger cohort. 
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With this characterization, we can predict the number of 
novel alleles that will need to be interpreted at a given point 
in time and develop a platform and workflow solutions to 
handle the expected workload.

Scaling variant interpretation
for full-exon sequenced
expanded carrier screening panels
Christine Lo PhD, Eerik Kaseniit MEng, Matthew Rasmussen PhD, Dale Muzzey PhD

South San Francisco, California 

View all posters and research at  
research.counsyl.com

Q515J V1 10/18


