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[Abstract] Periprosthetic joint infection (PJI), a severe complication following joint arthroplasty, poses significant challenges
in prevention and management. Vitamin D plays a pivotal role in calcium-phosphate metabolism while demonstrating
immunomodulatory functions and antimicrobial activity. Mechanistically, it regulates immune responses by enhancing phagocytic cell
activity and promoting antimicrobial peptide production, thereby effectively combating pathogenic invasion. Moreover, vitamin D
modulates inflammatory cytokine expression, improves the periprosthetic tissue microenvironment, and reduces PJI risk. Preclinical
and clinical studies have revealed that serum 25-hydroxyvitamin D [25(OH)D] levels <20 ng/ml correlate with increased PJI
incidence, whereas targeted vitamin D supplementation decreases postoperative infection rates. However, optimal dosing regimens
for comorbid populations and patient-specific supplementation strategies remain undefined. This review summarizes the criteria for
determining serum vitamin D levels and their correlation with the occurrence of PJI, in order to provide a basis for the application of
vitamin D and related reagents in the prevention and treatment of PJI.
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