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Objective

Bloodstream infections (BSI) can lead to sepsis, which is a major health problem associated with high mortality. Early diagnosis of the causative pathogen and its
resistance profile is of great importance for appropriate antimicrobial treatment. Blood culture (BC) is considered as the gold standard, but can lead to delayed diagnosis
due to the need of subcultures. Therefore, molecular diagnostic tests are available that can help to shorten the time to result. The aim of the present study was to
evaluate the accuracy of a new molecular test (Hybcell Pathogens DNA xB), MALDI-TOF MS Sepsityper and a well established multiplex PCR (Biofire
FilmArray BCID Panel 2) for the rapid detection of pathogens from positive BC compared to conventional subculturing and MALDI-TOF MS.

Patients and Methods

The study was conducted at the University Hospital of Vienna from June to November 2021. The performance of three different tests was evaluated in comparison to
conventional diagnostics based on MALDI-TOF MS analysis of the isolated pathogen as a reference. 410 positive BC samples were tested using the Sepsityper kit
(Bruker Daltonics) and a new singleplex PCR followed by hybridization (Hybcell Pathogens DNA). In addition, 66 of 410 samples were tested by nested multiplex PCR
(Biofire FilmArray BCID Panel 2). Only one positive BC bottle was used per patient and episode, provided the pathogen detected was the same within the affected
episode.

Blood culture and Sepsityper test

The BC samples were incubated for up to 7 days in a BacT/ALERT 3D analyser (bioMérieux, Marcy I'Etoile, France). If positive, Gram-staining and the Sepsityper test
(Bruker Daltonics, Germany) were performed directly from the positive BC followed by subculture on solid culture media to confirm pathogen identification and
antimicrobial sensitivity testing.

Molecular biological analysis
The samples for molecular testing were processed according to the instructions of the respective manufacturer.

Hybcell Pathogens DNA xB (Cube Dx, Austria) can identify one panbacterial target, four bacterial genera and 28 bacterial species, one panfungal target, two fungal
genera and 13 fungal species and the resistance markers vanA, vanB, mecA and mecC. After DNA extraction, four separate PCR reactions are carried out. PCR
products are transferred to a microarray and amplicons were identified in the hyborg device by compact sequencing.

Biofire FilmArray BCID Panel2 (bioMérieux, France), a widely used test with a turnaround time of about 1 hour, is able to detect the 33 most important pathogens or
groups of pathogen species and 10 antimicrobial resistance markers.
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Conclusion

All three tests proved to be useful additional tools for a faster diagnosis of bloodstream infections. Molecular tests were advantageous in mixed infections and in terms of
rapid detection of relevant resistance markers.




