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Abstract

Background: This study aimed to evaluate the effectiveness of combining SARS-CoV-2 PCR testing and viral
genome analysis for controlling COVID-19 outbreaks in a long-term care facility and to clarify the role of a rural
primary care clinic in outbreak management.

Methods: Two COVID-19 cluster outbreaks that occurred in a long-term care facility between January and
February 2023 were investigated. All residents and staff underwent repeated PCR screening using an in-house
assay based on the CDC protocol. Positive samples were subjected to next-generation sequencing (NGS). Viral
genomes were compared with those obtained from contemporaneous outpatient COVID-19 cases at our clinic
and publicly available sequences from Shizuoka prefecture.

Results: A total of 10 individuals tested positive across the two outbreaks. Frequent PCR screening enabled early
identification and isolation of infected individuals, preventing further transmission. Genome sequencing
identified multiple viral lineages and allowed inference of transmission routes, excluding staff-origin
transmission in one cluster. Comparison with community cases showed that facility strains were part of
circulating regional lineages but did not necessarily correspond to the predominant strains at that time.
Conclusions: PCR screening combined with genome analysis led by a rural primary care clinic was effective for
outbreak control in a long-term care facility and for monitoring local viral trends. Establishing local diagnostic

and genomic surveillance capacity may strengthen preparedness for future emerging infectious diseases.
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