Early Hearing Loss, Late Diagnosis: Why Genetic Testing Is Essential
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Congenital hearing loss Is among the most
common sensory disorders, affecting
approximately 1-3 per 1000 live births [1].
Childhood-onset hearing loss is a clinically
and genetically heterogeneous condifion,
which may occur as an isolated finding or
as part of a syndromic disorder [2].
Hereditary causes account for
approximately  50-60% of cases [3].
Differentiating acquired from hereditary
efiologies may be challenging, particularly
IN the presence of ototoxic exposure. Usher
syndrome IS the most common cause of
combined hereditary hereditfary deatf-
blindness, most frequently associated with
variants in the USHZA gene [4].

:ﬁ MATERIAL AND METHODS

« Next-generation seguencing (NGS) was
performed using whole-exome
sequencing (WES)

« Bioinformatic analysis focused on genes
associated with hereditary hearing loss
and retinal dystrophies

« Variant interpretation and pathogenicity
classification were performed according
to ACMG/AMP guidelines
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The identified homozygous USHZ2A variant is
predicted to introduce a premature stop
codon, resulting In a fruncated, non-
functional protein. It was classified as
pathogenic according o ACMG/AMP
criteria, including predicted loss of function
IN a gene where loss of function is a known
disease mechanism (PVS1), detection In
the homozygous state in a patient with an
autosomal recessive disorder (PM3) Ilow
frequency in population databases (PM2),
and a phenotype highly specific for the
disease (PP4). Variants in USHZ2A are
associated with Usher syndrome, type 2,
whose clinical phenotype corresponds to
the patient’s symptomes.

@D DISCUSSION

Childhood-onset hearing loss may present
significant  diagnostic  challenges, particularly
when potential environmental factors such as
aminoglycoside exposure are present. In this
patient, the history of gentamicin freatment
initially supported an acquired efiology, delaying
genetic evaluation for many vyears. The
subsequent development of progressive visuadl
Impairment and retinal findings consistent with
retinifis  pigmenftosa suggested a syndromic
disorder. Molecular analysis idenfified @
homozygous  pathogenic  USHZ2A  variant,
confirming the diagnosis of Usher syndrome, type
2. The presented case is consistent with current
iterature showing that variants in USH2A are
among the most common causes of Usher
syndrome, type 2. It also demonstrates the
clinical utility of NGS and WES as effective
diagnostic approaches N genetically
heterogeneous disorders such as hereditary
hearing loss. Early genetic testing may improve

g CASE PRESENTATION

diagnostic accuracy, multidisciplinary
management, and genetic counseling.

Lygosity @ CLINICAL TIMELINE

» 38-year-old female patient

> Bilateral hearing loss detected In
early childhood

» History of gentamicin exposure —
hearing loss Inifially attributed to

Variant type

ACMG
classification

7/ CONCLUSION

This case highlights the importance of early
genetic testing in childhood-onset hearing
loss, even when ototoxic risk factors are
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Exposure to gentamicin

Inheritance

ototoxicity Diseqse Early childhood present. Genetic diagnosis of syndromic
> No genetic testing was performed at PERMEaRNoIoRde Eateg s hearing  loss  enables  appropriate
that time Hearing loss attributed to ototoxicity surveillance, multidisciplinary management,

and accurate genetic counseling and

» In qu”hOOdi progressive  visual should be an integral part of the diagnostic
mpairment and headaches Adulth.ooc.I workup.
» Ophthalmological evaluation KPR (RIR E HORRIS
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IGV visualization of the homozygous pathogenic
USH2A c.11864G>A variant
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