
Figure 4. Breakdown of size and
type of causative P/LP CNVs.
CNVs can vary greatly in type
and size. Although CNVs
involving STRC are highly
prevalent, ~34% of the CNVs
identified do not involve STRC.
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•Copy number variants (CNVs) are a significant cause of hearing loss (HL)
•CNV detection is an important part of comprehensive genetic testing
•Challenges like genomic regions of high homology and variant classification may
preclude inclusion of CNV analysis but it is vital for accurate diagnoses
•Here we present the largest study to date exploring the impact of CNVs in
syndromic and non-syndromic hearing loss.

Introduction

Subjects and Methods
Subjects
We have ascertained a large ethnically diverse cohort with hearing loss from 2012
through June 2022.

Genetic Testing
We used targeted genomic enrichment and massively parallel sequencing to screen
all known deafness-associated genes. A customized galaxy pipeline was used for
bioinformatic analysis. All variants were discussed in the context of clinical data
and familial history.
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 CNVs are a significant contributor to hearing loss:

 They account for ~18% of diagnosed cases and 1/4 cases with
ARNSHL.

 CNVs’ contribution to hearing loss varies by mode of inheritance and
phenotype:

 About ~ 24% of ARNSHL, 10% of AR syndromic HL, 4% of ADNSHL
and 17% of AD syndromic HL.

 CNVs vary drastically in size (single exon to several contiguous genes)
and affect more than 70 deafness-associated genes.

 Comprehensive CNV screening is required for accurate diagnosis, and
appropriate genetic counselling and follow-up care.

Conclusion
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Genetic Testing Results

Figure 1. Prevalence of CNVs in hearing loss. ~18% of positive genetic diagnosis involve at least one
pathogenic and likely pathogenic (P/LP) CNV. NSHL= Non-syndromic hearing loss.
* Includes probands with dual diagnoses (See poster TU97 for more details)
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Figure 2. Contribution of CNVs and SNVs to genetic hearing loss. Positive genetic diagnoses by inheritance mode, phenotype (NSHL
versus syndromic HL) and genotypes.
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CNV Prevalence by Gene

Figure 3. Prevalence of pathogenic and likely pathogenic CNVs per gene. We have
identified around 900 CNVs in over 70 different genes, including many genes
previously not reported with CNVs. Portions without horizontal lines represent
causative CNVs in probands with ≥ 1 CNV in their diagnosis. Portions with lines
represent CNVs identified but not involved in the diagnosis.
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Importance of Comprehensive CNV Screening
• 1 year-old Caucasian Female
•Congenital Bilateral sensorineural HL: Right = severe, Left = mild-severe
•Physical and vision exams: Normal

• Proband tested with targeted PCRs for common major 
deletions (GJB6-D13S1854 and GJB6-D13S1830)
• Reported homozygous for GJB6-D13S1830 deletion
• de novo (*) for the second copy of the deletion

† Outside tes ng Lab A

GJB6-D13S1830 deletion  

• Demonstrates the importance of comprehensive genetic
testing and CNV inclusion of all hearing loss regions
• Important to know carrier status for genetic counseling and 

family planning.
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Figure 6. Proband Genetic Testing Results. (A) Previous
genetic testing (B) Comprehensive genetic testing via
OtoSCOPE (C) Proband‘s CNV results in the DFNB1 region via
OtoSCOPE
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STRC CNV Types

Figure 5. All STRC CNVs.
Due to the presence of a
pseudogene, CNVs are the most
common STRC genetic variation.

Conversions may falsely appear
as deletions or duplications, if
pseudogenes are not included in
CNV analysis.
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• Proband has two different DFNB1 deletions
• Mom carries the GJB6-D13S1830 deletion
• Dad presumed to carry novel larger GJB2-GJB6-CRYL1 deletion
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Figure 2. Contribution of CNVs and SNVs to genetic hearing loss. Positive
genetic diagnoses by inheritance mode, phenotype (NSHL versus syndromic
HL) and genotypes.
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