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Introduction

* Genetic testing is a vital component of care for
deaf and hard-of-hearing persons.

e The American College of Medical Genetics and
Genomics (ACMG) recommends a multigene
hearing loss (HL) panel for patients with non-
syndromic HL.?

e Multigene HL panel testing may identify dual
genetic diagnoses, presenting a challenge for
genetic counseling and clinical care.

e There is little data about the frequency and
subsequent challenges in genetic counseling for
dual diagnoses of HL.

Here, we present a series of cases with dual
genetic diagnoses identified on a multigene
HL panel to highlight the complexities of
genetic counseling and clinical care.

e Subjects: Ethnically diverse cohort with hearing loss
ascertained from 2012 through June 2022.

 Genetic testing: Targeted genomic enrichment and
massively parallel sequencing to screen all non-syndromic
HL-associated genes and common syndromic genes
(OtoSCOPE).

* Bioinformatic analysis: Customized Galaxy pipeline and
analysis for single nucleotide variants and analysis of
normalized read-depth data by sample batch compared to
average read-depth for copy number variation (CNV)
identification.

* Genetic results: Genetic findings were discussed at a
multidisciplinary meeting with physicians, geneticists,
bioinformaticians, and genetic counselors in the context of
the patient’s clinical data and history.

* Variant classification: All variants were classified using
ACMG/AMP Hearing Loss Specific classification guidelines.*
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Figure 1. MORL dual diagnosis cohort identification: Of
~2600 probands with a probable genetic diagnosis, 11
probands (0.4%) were identified with dual genetic diagnoses,
defined as Likely Pathogenic or Pathogenic variant(s) in 2

Dual Diaghoses Cohort

Table 1. Dual diagnoses case details.
: : gL Diagn ﬂ U - Diagnosis 2
Proband Age at testing HL Phenotype Physical exam Family history ; € gﬂ. : : . : :
Gene Diagnosis Inheritance Gene Diagnosis Inheritance
1 7m Congenital moderate SNHL Right ptosis Negative; parental consanguinity GJB2 DFNB1 AR OTOA DFENB22 AR
2 5m Congenital moderate SNHL Normal Negative GJB2 DENB1 AR OTOA DFENB22 AR
3 1y Not provided Not provided Not provided GJB2 DFNB1 AR TECTA DFNA12 AD
4 7Y Congenital moderate-to-severe SNHL Normal Negative GJB2 DFNB1 AR MT-TL1 MELAS / MIDD \Y/
5 2m Congenital profound SNHL Normal 2 paternal uncles: unilateral HL GJB2 DFNB1 AR USHZ2A Usher tyl.oe. ZA/ non-syndromic AR
retinitis pigmentosa
6 S5y Congenital profound SNHL Norma Younger brother: profound HL GJB2 DFNB1 AR COL11A2 non-ocular Stickler type 3 AD
7 3y Congenital moderate SNHL Norma Negative GJB2 DFENA3A AD COL4A3 familial hematuria AD
, Mother, | half siblings: bil | HL, . : .
8 15y Early childhood onset SNHL Norma Other, THaITgEITe! ha Sl.b Ings: bilatera TBX1 220911.2 duplication syndrome AD MT-RNR1 aminoglycoside- induced HL \Y
maternal uncle: unilateral HL
. . . . . . . V4 D J
9 1m Congenital mild-to-moderate SNHL Normal Negative TBX1 220911.2 duplication syndrome AD GATA3 Hypoparathyrmdlsm eafness AD
Renal disease (HDR)
: Negative :
10 6y Early childhood onset SNHL Normal TBX1 220911.2 deletion syndrome AD MYO7A DFENA11 AD
11 8vY Early childhood onset mild-to-moderate SNHL Normal Negative KCNQ4 DFNA2A AD EYA1 Branchiootorenal (BOR) syndrome AD
Abbreviations: SNHL: sensorineural hearing loss, AD: autosomal dominant, AR: autosomal recessive, M: mitochondrial, MELAS: Mitochondrial Encephalopathy, Lactic Acidosis, and Stroke-like episodes, MIDD: Maternally Inherited Diabetes and Deafness
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missense in autosomal recessive non-syndromlc retinitis plgmentosa (RP) renal disease (HDR) Syndrome
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