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Background
Expanded newborn genetic screening has the potential to identify a wide range of inherited conditions early in life. However,
the prevalence and distribution of pathogenic variants in large-scale cohorts remain underexplored in the Chinese
population. Hearing loss is a prevalent congenital condition. In China, concurrent newborn hearing and limited genetic
screening has been implemented during the last decade. However, the role of gene sequencing in this context remains
unexplored. 
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Methods
We conducted genetic screening on 33,894 newborns using targeted sequencing of 465 genes associated with monogenic
disorders. Variants were classified based on locally optimized American College of Medical Genetics and Genomics (ACMG)
guidelines, focusing on pathogenic (P) and likely pathogenic (LP) variants. Key metrics including cumulative carrier rate
(CCR), disease-specific prevalence, and regional differences were analyzed. In addition, comprehensive screening for 90
common hearing loss genes was performed on 7501 newborns. Universal newborn hearing screening and limited loci of
genetic screening were also compared. 

Conclusions
This large-scale study highlights the utility of targeted genetic screening for identifying carrier status and early-onset disease
risks in newborns. The findings provide a critical foundation for integrating genetic screening into routine newborn care and
for optimizing public health strategies. Combining targeted sequencing with universal newborn hearing screening is
technically feasible and clinically useful in identifying newborns with hearing loss, particularly when integrated with genetic
counseling and closed-loop management. 
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