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presents a multifaceted challenge that intertwines scienti ¢, medical,
and public health domains. Recent outbreaks, such as those caused
by SARS-CoV-2, highlight the rapid pace at which new pathogens
can spread and impact global health systems.  ese emergent threats
0 en evade traditional diagnostic methods and established treatments,
underscoring the need for continuous innovation in both detection
and management strategies. Advances in molecular diagnostics and
genomic technologies have signi cantly improved our ability to
identify and track these pathogens. Real-time sequencing and other
high-throughput techniques facilitate rapid pathogen characterization,
enabling timely responses and more targeted therapeutic approaches.
Additionally, the development of new vaccines and antiviral therapies
represents a critical advancement in managing these infections [6].
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