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ABSTRACT

Objectives: To assess the use of fully integrated, molecular point-of-care testing (POCT) platforms for
meningitis diagnosis in England, and its impact on invasive meningococcal disease (IMD) surveillance
and strain characterization. Case confirmation and strain characterization, important for informing the
public health response, is often not possible following POCT.

Methods: The use of POCT for meningitis diagnosis was determined using a survey of English microbiol-
ogy laboratories. Furthermore, national laboratory and public health databases were used to identify IMD
cases diagnosed by POCT-only, without characterization, from 2022 to 2024.

Results: The survey indicated that at least 23 laboratories were using a POCT platform for meningitis
diagnosis in 2024. Between 2022 and 2024, 1009 cases of IMD were confirmed, and we identified 14
confirmed only by POCT, increasing from 1 in 2022 to 9 in 2024. All POCT-only cases were notified to the
local health protection teams; however, crucial public health actions may have been missed.

Conclusion: Although the number of IMD cases confirmed solely by POCT remains low, use of POCT is
increasing. The impact on IMD surveillance, strain characterization and public health response must be
carefully monitored to ensure that case management, outbreak detection and national disease trends are

not adversely affected.

Crown Copyright © 2025 Published by Elsevier Ltd on behalf of International Society for Infectious
Diseases. This is an open access article under the Open Government License (OGL)

(http://www.nationalarchives.gov.uk/doc/open-government-licence/version/3/)

Background

Invasive meningococcal disease (IMD), caused by Neisseria
meningitidis (the meningococcus), is a serious bacterial infection
with sudden onset, rapid progression and high morbidity and mor-
tality [1]. The meningococcus typically resides asymptomatically in
the nasopharynx of approximately 10% of the general population
[2]. Rarely, however, invasive disease can occur, usually manifest-
ing as meningitis and/or septicaemia. There are 12 meningococcal
capsular groups, classified by their distinct capsular polysaccharide
composition, with serogroups A, B, C, W, X and Y being responsi-
ble for the vast majority of IMD cases worldwide. Vaccination is
the most effective preventive measure against IMD [3]. A national
routine infant MenB immunization programme and an adolescent

* Corresponding author: Emma J. Heymer, Immunisation and Vaccine Preventable
Diseases Division, UK Health Security Agency, Colindale, London, NW9 5EQ, UK.
E-mail address: Emma.Heymer@ukhsa.gov.uk (E.J. Heymer).

https://doi.org/10.1016/j.ijid.2025.108187

MenACWY vaccine programme were both implemented in 2015.
Globally, COVID-19 lockdowns and pandemic restrictions in 2020
and 2021 led to reductions in transmission of bacterial infections,
including in IMD cases [4]. As restrictions were lifted, cases have
gradually increased over time.

Prompt public health action in response to IMD is essential for
prevention of secondary cases. In most countries, including the
UK, the United States and European Union, this typically involves
chemoprophylaxis of close contacts to clear existing carriage, and
can sometimes also involve vaccination to provide long-term im-
mune protection [5-9]. Meningococcal strain characterization pro-
vides crucial information to inform which public health actions
should be taken [10-12]. Determining the serogroup of the invasive
strain, for example, is critical for vaccine selection [13,14]. With-
out this, targeted vaccination of close contacts cannot be imple-
mented. Additionally, further strain typing data provides invalu-
able evidence when investigating outbreaks and clusters, particu-
larly in the absence of clear epidemiological links between cases,
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and in protracted outbreaks [12,15,16]. As across most of Europe,
serogroup B meningococci (MenB) are responsible for most IMD
cases in England [17,18]. Licensed protein-based MenB vaccines
are therefore increasingly deployed for outbreak management, but
their complex antigenic protein compositions lead to varying lev-
els of strain coverage [19]. To assess whether a given vaccine is
likely to cover a particular MenB outbreak strain, detailed pheno-
typic and/or genotypic characterization is required, dependent on
prompt submission of clinical material (isolates and specimens)
to the relevant specialist reference laboratory [20,21]. Viable iso-
lates enable phenotypic characterization - including capsular and
surface antigen expression, antimicrobial susceptibility testing and
genome sequence analysis, which facilitates high-resolution phy-
logenetic analyses [14]. Characterization of meningococci directly
from clinical samples (e.g. blood and CSF) is more challenging
and generally restricted to genotypic analysis; however, several
non-culture sequencing techniques are available, including direct
genome sequencing through targeted DNA enrichment [22,23].

Whilst strain characterization supports the public health re-
sponse for IMD cases, timely laboratory confirmation of IMD re-
mains crucial for effective clinical management. Culture remains
the diagnostic gold standard, but usually requires 24-48 hours.
Molecular diagnostics are used to provide much faster and more
sensitive IMD detection; however, due to the cost and technical re-
quirements, these PCR-based assays are typically provided only by
centralized laboratories at regional or national level. This lack of lo-
cal provision can add to delays and reduce the timeliness of labora-
tory confirmation. To address this, several molecular point-of-care
testing (POCT) diagnostic platforms have been introduced, which
integrate DNA extraction and PCR-based detection within a single
closed platform in order to provide rapid detection of meningitis
and encephalitis pathogens. The reduced technical requirements of
these platforms facilitates their use within the smaller, local hos-
pital laboratories or even on hospital wards; however, the cost
can still be prohibitive at this level. In England, the more com-
monly used POCT meningitis platforms include BIOFIRE FILMAR-
RAY Meningitis/Encephalitis (ME) Panel (Biomerieux) and QIAstat-
Dx ME Panel (Qiagenne) [24,25]. Both provide rapid detection of a
wide variety of bacterial, viral and fungal targets, directly from the
cerebrospinal fluid (CSF), typically in as little as 2 hours [24]. Al-
though notification and treatment for IMD should be commenced
immediately upon clinical suspicion, rapid testing could reduce de-
lays in the response for rare cases with atypical presentation. Cur-
rently, these platforms are only used for testing CSF samples, but
IMD can manifest as septicaemia with or without other focus of
infection (e.g. meningitis, septic arthritis, pneumonia). Patient sam-
ples other than CSF, such as blood, joint fluid or sputum samples,
are not validated with these tests.

Whilst providing rapid IMD diagnosis, these tests deplete the
entire CSF sample without provision for retrieval of residual sam-
ples or DNA extraction. As a result, there is often no material left
for diagnosis confirmation or strain characterization. This has sig-
nificant implications for public health management, identification
of clusters and vaccine programme surveillance.

Here, we present national data on the increasing adoption of
these molecular POCT platforms for meningitis diagnosis in Eng-
land. We consider their impact on meningococcal characterization
and IMD surveillance, as well as the public health management of
cases with suspected IMD and their close contacts.

Methods
IMD surveillance

In England, the UKHSA conducts enhanced national surveillance
of IMD as described previously [26]. Briefly, registered medical
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practitioners are required to notify their local UKHSA Health Pro-
tection Teams (HPTs) of any case of suspected IMD or bacterial
meningitis as soon as possible, and all suspected cases are then
automatically recorded in the Case and Incident Management Sys-
tem (CIMS) (previously HPZone) dataset. Following any local test-
ing, National Health Service (NHS) laboratories then routinely sub-
mit invasive meningococcal isolates to the UKHSA MRU for confir-
mation and characterization, including whole genome sequencing,
antibiotic resistance testing and serogrouping. The MRU also pro-
vides a free national PCR-testing service for meningococcal detec-
tion and genogrouping directly from clinical samples from patients
with suspected IMD. All local and MRU meningococcal confirma-
tion tests will be recorded in the Second Generation Surveillance
System (SGSS) dataset, thus representing all tests performed at all
clinical laboratories across England.

Public health management of suspected IMD cases and their close
contacts

The UKHSA publishes and regularly updates national guidance
on the public health management of patients with suspected IMD
and their close contacts [27]. HPTs, along with the UKHSA surveil-
lance team, are responsible for identifying and managing local out-
breaks of IMD. Timely notification of all suspected cases to the
local UKHSA HPT is required so that urgent risk assessment can
be performed and antibiotic chemoprophylaxis can offered to close
contacts to prevent secondary IMD cases. Notifications to the HPTs
are routinely recorded in CIMS, a national electronic case manage-
ment system. HPTs also work with hospital teams to ensure all
relevant samples are submitted to the UKHSA MRU for confirma-
tion and characterization. Additionally, following confirmed MenA,
MenC, MenW or MenY cases, the patient and their close contacts
are offered the MenACWY conjugate vaccine to provide longer-
term protection against these serogroups. For MenB cases, because
two doses given at least 4 weeks apart are needed for protection,
4CMenB vaccination is not offered to close contacts of a single case
(although MenB vaccination of cases and contacts may be consid-
ered for clusters and outbreaks). Finally,

National survey of molecular diagnostic testing

A national electronic survey was conducted to determine
the number of microbiology laboratories in England that use a
molecular-based platform for meningitis diagnosis. Between Au-
gust 2024 and January 2025, the regional heads of laboratory ser-
vices were requested to email the survey to the 115 microbiology
laboratories in England, asking for details of any molecular plat-
forms currently used, or possibly to be introduced soon, for menin-
gitis diagnostics.

Responses were assessed and platforms/tests were character-
ized by platform type into either ‘traditional extraction/PCR’, in
which the DNA extraction is separate to the PCR detection and
therefore allows retention of the DNA extract, or ‘point-of-care
testing (POCT)" which refers to fully automated, cartridge-based
molecular diagnostic systems that integrate nucleic acid extraction,
amplification and detection within a single closed platform. The
only two such POCT platforms identified were the BIOFIRE FILMAR-
RAY and QIAstat-Dx.

Case audit

Data from a national electronic laboratory reporting sys-
tem (SGSS) were extracted to identify all meningococcal-positive
molecular tests for IMD in England from 1 January 2022 to 31
December 2024 (36 months). This dataset was then matched to
the national MRU-confirmed IMD surveillance dataset to assess
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Table 1

Invasive meningococcal disease (IMD) cases confirmed by the UK Health Security
Agency (UKHSA) national Meningococcal Reference Unit (MRU) in England, by year
and serogroup, 1 January 2022 to 31 December 2024.

Serogroup/year 2022 2023 2024 Total

A 1 0 0 1

C 4 4 4 12

w 9 10 26 45

Y 7 17 12 36

ACWY subtotal 21 31 42 94

B 227 355 312 894

Others (E, Z) 1 0 1 2

Ungrouped/NG 8 9 2 19

Other subtotal 236 364 315 915

Total 257 395 357 1009
Table 2

The results of the national survey on the use of point-of-care testing platforms for
meningitis in National Health Service (NHS) hospital laboratories.

English region (total number Platform type

of labs in the region) Traditional Biofire QiaStat
extraction/PCR

East Midlands (n = 7) 1° 1 3

East of England (n = 13) 1 1

North West (n = 16) 1 5 1

North East (n = 7) 3

London (n = 21) 20

South East (n = 16) 1 1

South West (n = 12) 22 1 1

West Midlands (n = 11) 5

Yorkshire and the Humber (n = 12) 1

Total: (n = 115) 8 18 5

Numbers indicate the number of responses and the type of point-of-care platforms
for each English region.

@ Viral targets only.

b Viral and 16S-based sequencing.

whether samples from laboratory-confirmed IMD cases had been
submitted to the MRU for species confirmation and characteriza-
tion. Cases reported in SGSS without a positive sample recorded
in the MRU surveillance dataset were followed-up with the local
hospital laboratory to identify the method of diagnosis confirma-
tion and, where cases were confirmed by a molecular POCT test,
to obtain details of the testing platform.

Results
IMD surveillance

During 2022-2024, there were 1009 IMD cases confirmed by
the MRU. MenB was responsible for 88.6% (894 of 1009) of cases,
while 9.3% (94 of 1009) were caused by serogroups A, C, W and
Y (1 MenA, 12 MenC, 45 MenW and 36 MenY). Two were other
serogroups (E and Z) and the remaining 1.9% (19 of 1009) of cases
were ungrouped/ungroupable (Table 1).

Survey results

Survey responses were received from 23 of 115 individual lab-
oratories contacted electronically. An additional eight laboratories
were contacted directly as part of the case audit follow-up and
confirmed the use of molecular meningitis diagnostic platforms. In
total, we identified 31 services that were using molecular POCT
or traditional PCR tests on CSF samples to diagnose meningitis
(Table 2). The scope of each service varied widely from laborato-
ries covering a single hospital site to those providing microbiology
laboratory services to multiple NHS trusts. Twenty-three laborato-
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ries were using a POCT platform, including 18 running BIOFIRE FIL-
MARRAY ME Panel, and 5 running QIAstat-Dx ME Panel.

In addition to the 23 laboratories already using a POCT plat-
form, five other survey respondents indicated they were inter-
ested in introducing, or actively in the process of establishing, a
new molecular platform (three BIOFIRE FILMARRAY ME Panels, one
QIAstat-Dx ME Panel and one undecided on the platform).

Audit of cases confirmed by POCT-only

During the 3-year surveillance period, we identified 14 IMD
cases confirmed using POCT platforms only (BIOFIRE FILMARRAY
ME or QIAstat-Dx ME). These cases were missing strain character-
ization, having not been referred to the MRU or having been re-
ferred but unable to be confirmed as IMD by the MRU (Table 3).
Notably, although the number of cases confirmed by POCT-only
was low in comparison to total IMD cases, those confirmed only
by this method increased from one case during 2022 to four in
2023 and nine in 2024 (Figure 1). These cases all had a clinical di-
agnosis of meningitis and/or septicaemia, and they all had lumbar
puncture performed and cerebrospinal fluid taken for diagnosis of
suspected bacterial meningitis. The patients resided in different re-
gions across England, their age ranged from 5 years to >65 years,
and they all survived their infection. All cases were notified to the
local UKHSA HPTs, a risk assessment was performed, and antibi-
otic prophylaxis was offered to all close contacts identified. Six of
the 14 patients had a blood sample submitted to the MRU for PCR
testing, all of which were negative for N. meningitidis. None of the
14 patients had a CSF sample submitted to the MRU for diagno-
sis confirmation, suggesting the sample is likely to have been de-
pleted during testing. Since there were no positive tests for these
patients at the MRU, the serogroup responsible was not identified
and close contacts did not receive any vaccination for longer-term
protection against IMD beyond the protection offered by the an-
tibiotic chemoprophylaxis.

Among MRU-confirmed IMD cases in the national surveillance
dataset, we did identify three additional cases in 2024 where a
sample that had been tested on a POCT platform was forwarded to
the MRU for diagnosis confirmation and further characterization.
All three had been tested on the BIOFIRE FILMARRAY ME platform,
with two returning a positive result, one negative. One of these pa-
tients subsequently had a positive blood culture for N. meningitidis,
and the isolate was submitted to the MRU for confirmation and
characterization. The other two patients had blood samples sub-
mitted to the MRU for PCR testing, and both were positive for N.
meningitidis. All three strains were subsequently identified as MenB
by the MRU.

Discussion

The use of molecular POCT platforms can significantly reduce
the time taken to identify the causative pathogen causing seri-
ous clinical infections such as bacterial meningitis, with the po-
tential to improve clinical care, optimize antibiotic use, decrease
hospitalization length and stays, and potentially lower healthcare
costs for the NHS [24]. For meningitis specifically, rapid diagno-
sis and early identification of the causative pathogen allows tai-
loring of the choice and duration of antibiotics to improve clinical
outcomes. Despite these benefits, the use of these platforms can
have downstream implications for public health response. The in-
tegrated design of the hardware means that, unlike traditional PCR
platforms with separate DNA extraction, residual material or DNA
extract can’t be recovered from the test cartridge. In this study,
over a 3-year surveillance period in England, we identified 14 IMD
cases confirmed solely on a CSF sample by molecular POCT plat-
forms with no samples forwarded to the reference laboratory. Con-
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Table 3

Point-of-care testing (POCT) confirmed invasive meningococcal disease (IMD) cases with no positive sample submitted to the Meningococcal Reference Unit (MRU) in

England from 1 January 2022 to 31 December 2024.
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Case  MRU samples Age Region Sample date  Sample  Alive Notified  Public health actions Clinical details
1 None 25-44  South East Dec-22 CSF Y HPZ 1CC, chemoprophylaxis completed Meningitis
2 None 45-64  Yorks and Humber  Jan-23 CSF Y HPZ 3CCs (2 children), Meningitis
chemoprophylaxis completed
3 Negative blood PCR  20-24  North East Oct-23 CSF Y HPZ 4CCs, chemoprophylaxis completed  Septicaemia
4 None 15-19  West Midlands Nov-23 CSF Y HPZ 5CCs, chemoprophylaxis completed ~ Meningitis
5 Negative blood PCR  15-19  South and West Nov-23 CSF Y HPZ 5CCs, chemoprophylaxis completed = Meningitis
6 Negative blood PCR  5-9 North East Jan-24 CSF Y HPZ 3CCs (1 child), chemoprophylaxis Meningitis
completed
7 Negative blood PCR  5-9 Yorks and Humber  Jan-24 CSF Y HPZ 5CCs (3 children), Meningitis and
chemoprophylaxis not completed sepsis
8 Negative blood PCR  25-44  East Midlands Jan-24 CSF Y HPZ 1CC, chemoprophylaxis completed Meningitis
9 Negative blood PCR  5-9 West Midlands Mar-24 CSF Y HPZ 2CCs, chemoprophylaxis completed  Meningitis
10 None 65+ West Midlands Mar-24 CSF Y HPZ 1CC, chemoprophylaxis completed Meningitis
11 None 20-24  North East Apr-24 CSF Y HPZ 2CCs + 4 ambulance crew, Meningitis
chemoprophylaxis completed
12 None 25-44  West Midlands Oct-24 CSF Y CIMS 1CC, chemoprophylaxis completed Meningitis
13 None 45-64  West Midlands Nov-24 CSF Y CIMS 3CCs, chemoprophylaxis instigated Encephalitis
14 None 65+ North East Nov-24 CSF Y CIMS 4CCs (2 children and 1 newborn), Meningitis and
chemoprophylaxis completed encephalitis
CC, close contact.
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Figure 1. Invasive meningococcal disease (IMD) cases confirmed by the Meningococcal Reference Unit (MRU) vs IMD cases confirmed by point-of-care diagnostic testing
platforms, missing strain characterization, by year, from 1 January 2022 to 31 December 2024.

sequently, for all 14 cases, it was not possible to confirm the diag-
nosis, identify the serogroup responsible or perform further strain
characterization. Notification was made to the public health teams
for all cases, and basic chemoprophylaxis was performed; however,
vaccination was not arranged for any close contacts.

The specific reasons why samples were not forwarded in each
case could not be determined but after confirming a case using
POCT, laboratories will be reliant on unused sample being available
because no residual DNA extract is accessible. Interestingly, the age
distribution of these 14 cases was skewed towards older children
and adults - none were under 5 years old. This is surprising given
that younger children typically yield lower volumes of CSF during
lumbar puncture and would therefore be more prone to sample
depletion. This finding suggests that the amount of CSF sample col-
lected may not be inherently restrictive. Instead, the amount pro-
vided to the laboratory team performing the POCT may only meet

the minimum assay requirement (e.g. 200 pL). Additional unused
sample may be available in other laboratories/departments (e.g.
biochemistry), but retrieving this may be difficult or impractical.
Without the ability to retrieve the DNA extract from the POCT car-
tridge, positive material will not be available for referral. Finally,
in some cases, the issue could be procedural, with laboratories not
having the relevant protocols in place for automatic sample refer-
ral for cases confirmed by POCT. Referral of culture isolates to ref-
erence laboratories is a well-established practice in most microbi-
ology laboratories; however, the corresponding protocols for sub-
mission of PCR-positive specimens may not in place.

Whilst these cases represent only a small proportion of
laboratory-confirmed IMD cases in England, the evidence sug-
gests the use of molecular POCT platforms is expanding. These
POCT-only cases were widely distributed across several English re-
gions; this is consistent with survey results suggesting POCT plat-
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forms have been established in laboratories throughout the coun-
try, many of which cover multiple hospital sites. Our survey was
focussed on microbiology laboratories, although these platforms
are designed to be used with minimal laboratory skills/training, so
their use closer to the bedside (e.g. hospital wards) has been eval-
uated. Whilst the comparatively high cost is prohibitive, studies
have suggested increased testing costs can be offset by reduced an-
timicrobial use and/or reduced length of stay [28,29]. Future work
to determine the scale of POCT use in such settings, and an as-
sessment of implications for downstream microbiological testing,
would be invaluable.

Recommendations

In the light of these findings, and with anticipation of increase
POCT use in the future, the following recommendations have been
devised with the aim of facilitating sample referral for meningo-
coccal strain characterization:

1. Maximal CSF sample volume should be collected (within safe
clinical guidelines) to ensure enough material is available for all
required testing, including additional material for strain charac-
terization.

2. Laboratory protocols for automatic collection and referral of un-
used CSF (and other meningococcal-positive material) to the
relevant reference laboratory should be established. CSF should
be collected from other laboratories (e.g. biochemistry) if re-
quired.

3. Ensure that a bacterial throat swab is obtained for all patients
with suspected IMD (meningitis and/or septicaemia). Although
a positive throat swab alone is not sufficient for diagnosis of
IMD, obtaining a meningococcal isolate in a patient with a pos-
itive PCR test or POCT would allow for additional strain charac-
terization, including serogrouping and whole genome sequenc-
ing of the isolate [27,30].

4, Where possible, submit EDTA or, alternatively, any remaining
blood sample to the reference laboratory for PCR testing (if
available). Detection of meningococci from blood is often pos-
sible in meningitis cases and can provide crucial material for
strain characterization.

Conclusions

POCT diagnostic platforms are increasingly being used by hos-
pital laboratories in England to diagnose meningitis and rapidly
identify the responsible pathogens in the CSF. Whilst this has obvi-
ous patient benefits, the lack of additional strain information poses
new challenges for public health management of cases and close
contacts and national surveillance. We have made several recom-
mendations to help mitigate these problems, which we hope will
be taken into consideration by hospitals that use or are planning
to use POCT platforms for rapid diagnosis of meningitis. Further
research on the recovery of lysate from POCT diagnostic platforms
for additional strain characterization would be highly beneficial.
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