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Improving the diagnosis of central nervous system infections:

experience with the off-label use of FA-BCID2
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ultiplex PCR panels for central nervous system (CNS) infections are widely used but

have well-recognized limitations: the FilmArray Meningitis/Encephalitis (FA-ME)
panel (bioMérieux, Marcy I'Etoile, France) is strong for “ruling in” yet limited for “ruling
out,” and negative results do not exclude infection (1-3).

We report our experience with the off-label use of the FilmArray Blood Culture
Identification 2 (FA-BCID2) panel (bioMérieux) on cerebrospinal fluid (CSF), focusing
on bacterial pathogens relevant to hospital-acquired (HA) CNS infections and late-
onset neonatal meningitis (e.g., Klebsiella pneumoniae, Enterobacter cloacae complex,
Acinetobacter baumannii complex, and coagulase-negative staphylococci) in contrast to
FA-ME, which primarily targets community-acquired (CA) bacteria (4). Previous small
studies on FA-BCID/BCID2 in CSF have reported promising performance (5-7).

This study was performed at a large tertiary-care university hospital with neurosur-
gical services and analyzed two periods, that is, before and after implementation of
FA-BCID2. We included all culture-positive bacterial meningitis cases for which at least
one FilmArray assay (FA-ME or FA-BCID2) was performed: 79 cases in the pre-implemen-
tation period and 34 in the post-implementation period. These cases represented 11.2
(79/703) and 9.5% (34/358) of all CSF samples for which a FilmArray assay was performed
for suspected meningitis in the respective periods. In the post-implementation period,
infectious disease specialists requested molecular testing for suspected meningitis by
phone and indicated whether the case was adult CA or HA or neonatal early- ver-
sus late-onset using standard clinical and epidemiological criteria consistent with the
corresponding published definitions (8, 9). Based on this classification, CSF samples were
tested with FA-ME for CA/viral differential diagnoses and with FA-BCID2 for suspected
HA infections. FA-BCID2 was used off-label directly on CSF (no enrichment) after internal
verification using contrived/spiked CSF and known-positive samples.

In the pre-implementation period (May 2018-April 2023), FA-ME was the only
molecular assay used; there were 79 culture-confirmed bacterial meningitis cases (HA
41, CA 28, neonatal 10), and FA-ME detected the pathogen in 31/79 (39.2%). The 48
FA-ME-negative results represented missed opportunities for early targeted antimicro-
bial therapy. In the post-implementation period (May 2023-June 2025), a combined
algorithm with FA-ME and FA-BCID2 was adopted; culture-positive cases were 34 (HA
16, CA 13, late-onset neonatal 5), with an overall molecular detection of 31/34 (91.2%).
Excluding the 13 CA cases (all correctly detected by FA-ME), 14/16 (87.5%) HA and 4/5
(80.0%) neonatal late-onset cases were correctly detected by FA-BCID2. Notably, two
neurosurgical patients—one with K. pneumoniae, the other with Cutibacterium acnes
meningitis—tested negative with FA-BCID2 and were confirmed only by 16S rRNA PCR/
sequencing, while Citrobacter koseri meningitis in a neonate was missed as an off-panel
pathogen. The corresponding pathogen distributions and detection rates by period and
category are shown in Fig. 1.
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FIG 1
Pathogen distribution after implementation of the combined FA-ME + FilmArray Blood Culture Identification 2 (FA-BCID2) panel algorithm (May 2023-June

(a) Pathogen distribution in CSF culture-positive cases detected by the FilmArray Meningitis/Encephalitis (FA-ME) panel (May 2018-April 2023). (b)

2025). “+" and “-" indicate positive and negative molecular assay results, respectively.

While the molecular detection rate improved markedly, the clinical impact of this
strategy (e.g., faster initiation of targeted therapy or improved patient outcomes) was not
assessed in this study.

In conclusion, our data suggest that the combined use of FA-ME and FA-BCID2 assays
may improve the molecular diagnosis of HA bacterial meningitis and late-onset neonatal
meningitis. However, false negatives and off-panel organisms underscore that these
panels should complement, rather than replace, conventional culture and highlight the
need for molecular assays specifically tailored to nosocomial CNS infections. Revisiting
diagnostics in this field means not only introducing new assays but also rethinking the
scope and adaptation of existing ones.

AUTHOR AFFILIATIONS

'Dipartimento di Scienze di Laboratorio ed Ematologiche, Fondazione Policlinico
Universitario A. Gemelli IRCCS, Rome, Italy

Dipartimento di Scienze Biotecnologiche di Base, Cliniche Intensivologiche e Periopera-
torie, Universita Cattolica del Sacro Cuore, Rome, Italy

*Unita Operativa “Medicina di Precisione in Microbiologia Clinica’, Direzione Scientifica,
Fondazione Policlinico Universitario A. Gemelli IRCCS, Rome, Italy

AUTHOR ORCIDs
Maurizio Sanguinetti  http://orcid.org/0000-0002-9780-7059
Brunella Posteraro & https://orcid.org/0000-0002-1663-7546

AUTHOR CONTRIBUTIONS

Giulia Menchinelli, Conceptualization, Data curation | Margherita Cacaci, Data cura-
tion, Formal analysis | Damiano Squitieri, Data curation, Formal analysis | Giulia De
Angelis, Conceptualization, Data curation | Maurizio Sanguinetti, Project administration,
Validation | Brunella Posteraro, Investigation, Methodology

REFERENCES

1. Olie SE, Andersen C@, van de Beek D, Brouwer MC. 2024. Molecular diagnostic test accuracy meta-analysis. EClinicalMedicine 44:101275. http

March 2026 Volume 14

diagnostics in cerebrospinal fluid for the diagnosis of central nervous
system infections. Clin Microbiol Rev 37:e0002124. https://doi.org/10.112
8/cmr.00021-24

Trujillo-Gémez J, Tsokani S, Arango-Ferreira C, Atehortua-Munoz S,
Jimenez-Villegas MJ, Serrano-Tabares C, Veroniki AA, Florez ID. 2022.
Biofire FilmArray Meningitis/Encephalitis panel for the aetiological
diagnosis of central nervous system infections: a systematic review and

Issue 3

s://doi.org/10.1016/j.eclinm.2022.101275

Vetter P, Schibler M, Herrmann JL, Boutolleau D. 2020. Diagnostic
challenges of central nervous system infection: extensive multiplex
panels versus stepwise guided approach. Clin Microbiol Infect 26:706—
712. https://doi.org/10.1016/j.cmi.2019.12.013

Smit LFE, Wessels E, Boers SA, Claas ECJ. 2025. Revisiting diagnostics:
rapid diagnosis of neurological infections. Clin Microbiol Infect 31:899-
900. https://doi.org/10.1016/j.cmi.2025.01.020

10.1128/spectrum.03189-25 2


http://orcid.org/0000-0002-9780-7059
https://orcid.org/0000-0002-1663-7546
https://doi.org/10.1128/cmr.00021-24
https://doi.org/10.1016/j.eclinm.2022.101275
https://doi.org/10.1016/j.cmi.2019.12.013
https://doi.org/10.1016/j.cmi.2025.01.020
https://doi.org/10.1128/spectrum.03189-25

Downloaded from https://journals.asm.org/journal/spectrum on 20 May 2026 by 185.11.154.50.

New-Data Letter

Lépez-Amor L, Garcia-Prieto E, Fernandez-Suérez J, Escudero D, Vazquez
F, Fernandez J. 2020. Evaluation of a commercial multiplex PCR for
diagnosis of central nervous system (CNS) nosocomial infections. J
Microbiol Methods 171:105865. https://doi.org/10.1016/j.mimet.2020.105
865

Leitner E, Hoenigl M, Wagner B, Krause R, Feierl G, Grisold AJ. 2016.
Performance of the FilmArray Blood culture identification panel in
positive blood culture bottles and cerebrospinal fluid for the diagnosis of
sepsis and meningitis. GMS Infect Dis 4:Doc06. https://doi.org/10.3205/id
000024

Candel FJ, Salavert M, Canton R, Del Pozo JL, Galan-Sanchez F, Navarro D,
Rodriguez A, Rodriguez JC, Rodriguez-Aguirregabiria M, Suberviola B,
Zaragoza R. 2024. The role of rapid multiplex molecular syndromic panels

March 2026 Volume 14 Issue 3

Microbiology Spectrum

in the clinical management of infections in critically ill patients: an
experts-opinion document. Crit Care 28:440. https://doi.org/10.1186/s130
54-024-05224-3

Tunkel AR, Hasbun R, Bhimraj A, Byers K, Kaplan SL, Scheld WM, van de
Beek D, Bleck TP, Garton HJL, Zunt JR. 2017. 2017 Infectious Diseases
Society of America's clinical practice guidelines for healthcare-associated
ventriculitis and meningitis. Crit Care 64:e34-e65. https://doi.org/10.1093
/cid/ciw861

Aleem S, Benjamin DK Jr, Burns CM, Duncan J, Melaku K, Norbekov A,
Graham B, Mantena S, Ladipo T, Jung A, Zimmerman KO, Clark RH,
Greenberg RG. 2024. Epidemiology and outcomes of bacterial meningitis
in the neonatal intensive care unit. J Perinatol 44:1822-1826. https://doi.o
rg/10.1038/541372-024-02069-0

10.1128/spectrum.03189-25 3


https://doi.org/10.1016/j.mimet.2020.105865
https://doi.org/10.3205/id000024
https://doi.org/10.1186/s13054-024-05224-3
https://doi.org/10.1093/cid/ciw861
https://doi.org/10.1038/s41372-024-02069-0
https://doi.org/10.1128/spectrum.03189-25

	Improving the diagnosis of central nervous system infections: experience with the off-label use of FA-BCID2

