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(FEX) 1=
Purpose:
Vision and hearing are essential for communication and development. When both are impaired—known as
visual-auditory dual disabilities—early detection is critical, as delays can severely impact language acquisition,
daily life, and medical care. While newborn hearing screening is widely practiced, there is currently no equivalent
system for detecting visual impairments in infants. This is especially concerning, as children with hearing loss

have a much higher incidence of also having congenital visual impairments compared to the general population.

This study aims to develop a genetic screening test for early detection of dual sensory impairments in newborns
and infants. Given that most cases are caused by genetic factors, screening children diagnosed with hearing
loss for associated visual impairments via genetic testing may allow for early intervention, improving

developmental outcomes and quality of life.

Methods:

The study analyzed 1,000 cases of hearing loss in children under age six. Genetic testing was conducted to
identify causative genes for both hearing loss and dual sensory impairments. Clinical data and DNA samples
were collected, and various genetic analyses—including targeted sequencing and whole genome/exome
sequencing—were performed. Based on findings, a gene panel of 158 genes (including 39 associated with dual

disabilities) was developed. Genetic counseling materials were also created.

Key Steps:
1. Clinical and genetic data collection from 1,000 cases.
2. Identification of causative genes for hearing and dual impairments.
3. Development of a gene panel for screening.
4, Validation of the screening in 200 cases.
5. Preparation of educational and counseling resources.
Results:

Out of 1,000 cases, the genetic cause of hearing loss was identified in 443 cases (55.4%). Genes associated
with dual sensory impairments were found in 71 cases (8.9%), with additional suspected cases in 5.1%. The
newly developed screening panel was tested in 200 cases, identifying the genetic cause in 56% and detecting

dual impairment-associated genes in 6.5%.

Conclusion:
This genetic screening enables early detection and intervention for children with dual sensory impairments,

facilitating better developmental support, targeted therapies, and improved communication and social outcomes.



