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Abstract: Bloodstream infection (BSI) can progress rapidly and, in severe cases, may lead to sepsis, septic
shock, and multiple organ dysfunction. Timely identification of the causative pathogen and acquisition of
reliable antimicrobial susceptibility information are essential for optimizing empirical therapy and facilitating
an early transition to targeted antimicrobial treatment. Blood culture remains the cornerstone of etiological
diagnosis of BSI; however, its performance is influenced by factors such as pathogen load, blood volume
collected, prior antimicrobial exposure, and microbial growth characteristics. In addition, the conventional
workflow from specimen collection to pathogen identification and antimicrobial susceptibility testing is
often time-consuming. In recent years, several rapid diagnostic technologies, including matrix-assisted laser
desorption/ionization time-of-flight mass spectrometry, multiplex polymerase chain reaction, rapid phenotypic
antimicrobial susceptibility testing, T2 magnetic resonance, metagenomic next-generation sequencing, and
nanopore sequencing, have increasingly been applied to the diagnosis of BSI, shortening the time required

to obtain pathogen identification or susceptibility results at different stages of the diagnostic process. These
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technologies differ in pathogen coverage, ability to provide antimicrobial resistance information, cost, and

laboratory requirements, and none can currently fully replace blood culture. This review summarizes the

major rapid diagnostic technologies for BSI, their clinical applications and limitations, and discusses their

appropriate use in different clinical settings as well as their integration with antimicrobial stewardship.

Keywords: bloodstream infection; blood culture; rapid diagnosis; MALDI-TOF MS; multiplex PCR; antimicrobial

susceptibility testing; metagenomic sequencing
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