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In April 2024, the manuscript by Cuesta et al. was published in the Diagnostics (MDPI)
journal [1], assessing the performance of the QIAstat-Dx® Meningitis/Encephalitis (ME)
Panel compared to the BIOFIRE® FILMARRAY® Meningitis/Encephalitis (ME) Panel and
conventional methods. Fifty CSF samples from patients with suspected central nervous sys-
tem (CNS) infections were studied. The sensitivities and specificities were 85.19% (CI 95%,
55.9–90.2) and 57.14% (CI 95%, 29.6–70.3), respectively, for the BIOFIRE® FILMARRAY®

Meningitis/Encephalitis (ME) Panel. Discrepancies between both panels, including high
numbers of false positive results for HSV-1 using the BIOFIRE® ME Panel were also de-
scribed in the study. As a company dedicated to ensuring the safety of our products for
patients, we would like to address some concerns regarding the study design and reported
results, as they do not align with the existing evidence.

The BIOFIRE® ME Panel has 94.2% sensitivity and 99.8% specificity [2]. To date, there
have been two systematic reviews on the clinical accuracy of the BIOFIRE® ME Panel [3,4].
Trujillo-Gomez et al. performed a meta-analysis on diagnostic test accuracy including
19 studies, representing 11,351 participants [3]. They reported a combined sensitivity of
more than 89% and specificity of more than 97% compared to two different reference tests.
The diagnostic accuracy review from Tansarli et al. pooled eight studies (3059 patients) and
showed that both the sensitivity and specificity of the BIOFIRE® ME panel were >90% [4].
These two reviews analyzed the clinical accuracy of the ME Panel in studies comprising
14,410 patients with CNS infections, demonstrating significantly higher BIOFIRE® ME
Panel performances compared to the results reported by Cuesta et al. [1].

Furthermore, three manuscripts [5–7] have been published showing comparable re-
sults in terms of performance between the QIAstat®-Dx ME Panel and the BIOFIRE® ME
Panel. In Cuesta et al. [1], only 50 samples were analyzed, and the samples tested using
the QIAstat®-Dx ME panel were selected based on availability. The samples underwent
different testing times and intermediate freezing, potentially affecting the quality and
results, as shown by Gaensbauer et al. in a study conducted on fresh CSF samples from
1387 adults and pediatric patients [8]. The QIAstat® ME Panel testing was more controlled
when compared to the BIOFIRE® ME Panel, which was run in real-time. Additionally, the
high percentage of positive samples studied was not representative of the typical clini-
cal laboratory conditions, which might have skewed the results. The patient population
was unusual, with many CSF samples showing normal or minimally altered biochem-
istry and a high percentage of immunosuppressed patients, increasing the risk of false
positives for HSV-1 [9]. The concomitant HSV-1 detection in cases of other documented
causes of infection might be due to the re-activation of HSV-1 [10] and potential traumatic
lumbar puncture.

The discordant HSV-1 results described by Cuesta et al. [1] contradict Sundelin et al. [5],
where both QIAstat® and BIOFIRE® ME panels showed a similar performance, with
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20/585 clinical samples positive for HSV-1 by both. Trujilo-Gomez et al.’s meta-analysis [3],
encompassing data from 6883 patients across three studies, reported HSV-1 sensitivities
over 80% in two studies and over 60% in the third, with specificity exceeding 95% in all.
Tansarli et al. [4] found similar results, pointing to very good specificity but a suboptimal
sensitivity for HSV-1, which does not align with Cuesta et al.’s findings [1]. Furthermore,
it is not clear how the clinical adjudication was performed on the samples and if it was
conducted without the results of a different testing.

Cuesta et al. [1] claimed that the results obtained on the QIAstat®-Dx ME panel were
accompanied by an amplification curve and its corresponding Ct value, which allow for
a better microbiological interpretation together with other clinical data. This option is
also available on BIOFIRE® systems, using a recently launched application (BIOFIRE®

FIREWORKSTM) that allows the user to visualize the amplification curves and Cp values
for positive qualitative results. It should be noted, however, that several studies have failed
to demonstrate a clear correlation between viral load in CSF and outcome in patients with
herpetic encephalitis [11–18].

In Cuesta et al., several samples had polymicrobial detections, which is very intriguing
and mostly uncommon in meningitis/encephalitis cases as previously reported [3,4,19].
Contamination issues during the workflow cannot be discarded. Further investigations
and reruns of these samples with discordant results could have helped in elucidating the
polymicrobial results; unfortunately, this was not described in the paper.

Syndromic testing has transformed the diagnosis of CNS infections, significantly
reducing the time to effective therapy. Robust evidence links syndromic testing with
decreased length of hospital stays and reduced antimicrobial use in both adults and children
with meningitis/encephalitis [19–21]. However, clinical correlation remains essential;
diagnosis should not rely solely on laboratory results. Implementing syndromic tests
within a diagnostic stewardship framework ensures that the right test is used for the
right patient at the right time, optimizing result interpretation, clinical impact, and cost-
effectiveness. This should be paired with an antimicrobial stewardship program for timely
antimicrobial adjustments based on diagnostic interpretations.
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12. Růzek, D.; Piskunova, N.; Zampachová, E. High variability in viral load in cerebrospinal fluid from patients with herpes simplex
and varicella-zoster infections of the central nervous system. Clin. Microbiol. Infect. 2007, 13, 1217–1219. [CrossRef]

13. Lakeman, F.D.; Whitley, R.J. Diagnosis of herpes simplex encephalitis: Application of polymerase chain reaction to cerebrospinal
fluid from brain-biopsied patients and correlation with disease. National Institute of Allergy and Infectious Diseases Collaborative
Antiviral Study Group. J. Infect. Dis. 1995, 171, 857–863. [CrossRef]

14. Domingues, R.B.; Lakeman, F.D.; Mayo, M.S.; Whitley, R.J. Application of competitive PCR to cerebrospinal fluid samples from
patients with herpes simplex encephalitis. J. Clin. Microbiol. 1998, 36, 2229–2234. [CrossRef]

15. Wildemann, B.; Ehrhart, K.; Storch-Hagenlocher, B.; Meyding-Lamadé, U.; Steinvorth, S.; Hacke, W.; Haas, J. Quantitation of
herpes simplex virus type 1 DNA in cells of cerebrospinal fluid of patients with herpes simplex virus encephalitis. Neurology 1997,
48, 1341–1346. [CrossRef]

16. Kamei, S.; Takasu, T.; Morishima, T.; Mizutani, T. Serial changes of intrathecal viral loads evaluated by chemiluminescence assay
and nested PCR with aciclovir treatment in herpes simplex virus encephalitis. Intern. Med. 2004, 43, 796–801. [CrossRef]

17. Bhullar, S.S.; Chandak, N.H.; Purohit, H.J.; Taori, G.M.; Daginawala, H.F.; Kashyap, R.S. Determination of viral load by
quantitative real-time PCR in herpes simplex encephalitis patients. Intervirology 2014, 57, 1–7. [CrossRef]

18. Schloss, L.; Falk, K.I.; Skoog, E.; Brytting, M.; Linde, A.; Aurelius, E. Monitoring of herpes simplex virus DNA types 1 and 2
viral load in cerebrospinal fluid by real-time PCR in patients with herpes simplex encephalitis. J. Med. Virol. 2009, 81, 1432–1437.
[CrossRef]

19. Hueth, K.D.; Thompson-Leduc, P.; Totev, T.I.; Milbers, K.; Timbrook, T.T.; Kirson, N.; Hasbun, R. Assessment of the Impact of a
Meningitis/Encephalitis Panel on Hospital Length of Stay: A Systematic Review and Meta-Analysis. Antibiotics 2022, 11, 1028.
[CrossRef]

20. Choi, J.J.; Westblade, L.F.; Gottesdiener, L.S.; Liang, K.; Li, H.A.; Wehmeyer, G.T.; Glesby, M.J.; Simon, M.S. Impact of a Multiplex
Polymerase Chain Reaction Panel on Duration of Empiric Antibiotic Therapy in Suspected Bacterial Meningitis. Open Forum
Infect. Dis. 2021, 8, ofab467. [CrossRef]

21. Messacar, K.; Palmer, C.; Gregoire, L.; Elliott, A.; Ackley, E.; Perraillon, M.C.; Tyler, K.L.; Dominguez, S.R. Clinical and Financial
Impact of a Diagnostic Stewardship Program for Children with Suspected Central Nervous System Infection. J. Pediatr. 2022, 244,
161–168.e1. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1016/j.jcv.2023.105528
https://doi.org/10.1007/s15010-023-02076-x
https://doi.org/10.1542/peds.2007-0616
https://doi.org/10.1186/1471-2334-12-356
https://doi.org/10.1111/j.1469-0691.2007.01831.x
https://doi.org/10.1093/infdis/171.4.857
https://doi.org/10.1128/JCM.36.8.2229-2234.1998
https://doi.org/10.1212/WNL.48.5.1341
https://doi.org/10.2169/internalmedicine.43.796
https://doi.org/10.1159/000351521
https://doi.org/10.1002/jmv.21563
https://doi.org/10.3390/antibiotics11081028
https://doi.org/10.1093/ofid/ofab467
https://doi.org/10.1016/j.jpeds.2022.02.002
https://www.ncbi.nlm.nih.gov/pubmed/35150729

	References

