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Background
Background: Bloodstream infections require rapid targeted therapy to reduce mortality. Artificial intelligence clinical decision
support systems (AI-CDSS) based on molecular data have demonstrated substantial agreement with clinician-selected therapy
and high perceived clinical utility in bacteraemia management, supporting their real-world validity (1,2). However, discordance
between molecular-AI and molecular–phenotypic AI recommendations appears to be driven by resistance mechanisms not
detected through current molecular assays, a gap that remains insufficiently characterised in resource-limited settings.

Methods
Methods: We conducted a prospective observational study including 237 consecutive bloodstream infection episodes (September
2023–October 2024) in Lima, Peru. All cases underwent parallel rapid molecular testing (FilmArray BCID or Xpert MRSA/SA BC)
and conventional culture with MALDI-TOF identification plus phenotypic antimicrobial susceptibility testing (AST). Therapeutic
recommendations were generated sequentially: (1) OneChoice® AI using only molecular diagnostic results (pathogen identification
and resistance genes); and (2) OneChoice Fusion® AI integrating both molecular results and phenotypic susceptibility results.
Primary outcomes were diagnostic turnaround time reduction, diagnostic concordance (identification and resistance detection),
and therapeutic concordance between OneChoice and OneChoice Fusion recommendations.

Results
Results: Molecular testing reduced diagnostic turnaround time by 33.2±14.2 hours versus conventional methods (62.7% reduction;
p<0.001). Concordance between molecular and conventional methods was 94.5% for pathogen identification and 89.5% for
antimicrobial resistance. Therapeutic concordance between OneChoice® (molecular-AI) and OneChoice Fusion® (molecular and
phenotypic-AI) was 81.4% (95% CI: 75.9–85.8%). Resistance detection discordance was the sole independent predictor of
therapeutic discordance (adjusted OR 7.70, 95% CI: 3.61–17.49; P<0.001). Most discordant cases involved phenotypic resistance
mechanisms not detected by molecular testing—predominantly AmpC and other non-targeted resistance pathways.

Conclusions
Conclusions: OneChoice molecular-AI recommendations aligned with final molecular and phenotypic-AI-optimised therapy in more
than 80% of bloodstream infections, enabling accurate, pathogen-directed therapy over 30 hours earlier than conventional
workflows. Discordance was driven mainly by resistance mechanisms not detected molecularly, underscoring the need for
phenotypic confirmation in settings with high antimicrobial resistance. Sequential deployment of molecular-AI followed by
phenotypic-AI optimisation represents a feasible, stewardship-aligned strategy, particularly relevant in resource-limited
environments.

Table 1. Patient demographics and baseline characteristics
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Fig 1: Cumulative distribution functions: Molecular vs conventional diagnostic methods
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Table 2: Therapeutic concordance by clinical subgroups
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