
Background
• Genetic testing frequently identifies variants of uncertain significance (VUSs). 
• Providers are often ill-prepared or too time-constrained to manage these findings, and insurers are concerned about impacts on clinical care and cost. 
• We sought to explore which test type (panels versus genomic testing) leads to more uncertainty in results due to VUSs, while also examining the diagnostic yield. 
Methods
We collected panel, exome and genome data from 19 laboratories in North America
spanning January 2020 – December 2021

Genomic sequencing tests generate less uncertainty and higher 
diagnostic yield compared to multi-gene panel-based tests: 

Results of over 1.5 million tests
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<Trio 20170 5568 27.6% 3070 15.2%

Trio 28324 5365 18.9% <0.001 5518 19.5% <0.001

Exome 42165 9528 22.6% 6999 16.6%

Genome 6329 1405 22.2% ns 1589 25.1% <0.001

Total 48494 10933 22.5% 8588 17.7%

Table 1. Comparison of Genomic Testing Dx Yield and Inconclusive Rates by Method

Figure 1. Comparison of Rates of Inconclusive Results due to VUS by Multi-Gene Panel versus Genomic
Testing. Panel A shows a statistically significant reduction in inconclusive rates due to VUSs in genomic
sequencing compared to panels. Panel B shows a breakdown in rates by panel size. Panel C shows test
volume for each bin.
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Race/ancestry/ethnicity was available for approximately half of the data: 
59% White, 10% Hispanic, 8% Black, 4% Asian, 12% Mixed/Other and 8% Not Specified 

Results
• Dataset: Panels: 1,463,812 multi-gene panel tests (96.8%)

• Genomic tests: 42,165 exome tests (2.8%) and 6329 genome tests (0.4%)

• Overall results: The rate of inconclusive test results (due to the presence of at least
one VUS in the absence of a causal etiology) was lower for genomic tests than the rate
from panel tests (Fig. 1A).

• For panel tests, the rate of inconclusive results correlated with panel size (Fig. 1B).
• Diagnostic yield from genomic testing was higher than that from panel testing (Fig. 2).
• The use of trios led to higher yield and lower inconclusive rates (Table 1).
• The use of genome sequencing compared to exome led to higher yield but did not

increase the rate of inconclusive results (Table 1).

• Disease-specific results: One of twelve disease areas representing broad indications
for testing were specified for 50.2% of panel tests and 13.4% of genomic tests. Of six
disease areas with >25 cases, cardiovascular, neurologic/muscular, and
neurodevelopmental/intellectual disability/autism showed higher diagnostic yield and
reduced VUS inconclusive rates for genomic tests as compared to panels (Fig. 3).
Metabolic disease showed no difference in yield though a reduction in VUS
inconclusive rate for genomic testing. Hematologic/rheumatologic/immunologic
showed a marginal increase in diagnostic yield and VUS inconclusive rate with
genomic testing. The diagnostic yield for and dysmorphic/skeletal was higher for
panels and showed no difference in VUS rate.

• VUS sub-tier usage: Two laboratories (Mass General Brigham LMM and Quest)
reported VUSs in sub-tiers demonstrating a reduction in VUS-low variant reporting for
genomic testing.

Figure 2. Diagnostic Yield by Test Type. 
Diagnostic yield was higher for genomic 
testing compared to panel testing

Figure 3. Rate of Inconclusive Results due to VUS by 
Disease Area. Use of genomic testing reduces VUS rate 
across most disease areas. 

Summary
• This study identified the largest source of inconclusive results from multi-gene panel tests, whereas

the use of genomic sequencing tests both reduced the inconclusive rate while improving diagnostic
yield.

• This is best explained by the current laboratory practice for the reporting of all VUSs in panel-based
testing, based on societal guidelines, compared to genomic testing where correlation with phenotype
is used to constrain and limit the reporting of VUS.

• These results set the basis for future reporting practices and guidelines, may guide payor coverage in
genetic and genomic testing, and provide a heightened appreciation for the professional skills
deployed during genomic test interpretation.
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