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Abstract

Background: Multiplex polymerase chain reaction (PCR) testing for viral acute respiratory infections (ARI) at the Point
of Care (POC) has demonstrated clinical and economic value in secondary care, yet its impact in primary care remains
uncertain. United Kingdom (UK) guidelines make conflicting recommendations on the use of testing in primary care
settings.

Objectives: This study provides expert consensus on the potential clinical and economic implications of rapid PCR
testing at the POC in primary care settings.

Design: A modified Delphi consensus panel approach was employed, with consensus statements developed from
existing literature and evaluated through two rounds of questionnaires. Open-ended questions were posed to explore
potential barriers to implementation, evidence generation, and suitable settings for testing.

Methods: A multistakeholder panel of 9 experts was purposely recruited, representing stakeholders from seven areas.
A narrative literature review was conducted to generate consensus on the potential value of implementing rapid PCR
testing at the POC for ARls in primary care settings. Two Delphi rounds were completed, with participants rating their
level of agreement with presented statements on a Likert scale from | to 5.

Results: Seventeen statements were generated based on the results of a narrative literature review, with eight achieving
consensus and further evidence generation recommendations developed for six statements. Two statements were
removed due to non-agreement and two were merged into a single statement, which later achieved consensus. The lack
of cost and clinical effectiveness data was ranked as the greatest barrier to implementation. Primary care settings with
high and low risk patients, such as general practices and care homes, were considered ideal for implementation.
Conclusion: There is potential value in rapid multiplex viral PCR testing for ARIls in primary care settings and care
homes. While existing evidence and expert consensus indicate a likely benefit, further real-world evidence trials are
recommended to evaluate the cost-effectiveness of this approach.

Keywords
point-of-care testing, acute respiratory infection, multiplex viral PCR, Delphi study, community care, primary care,
decentralised settings

Received: 10 March 2025; accepted: 22 July 2025

'Nuffield Department of Primary Health Sciences, University of Oxford, '°Eastham Group Practice, Wirral, UK

UK ""University Hospitals of Birmingham NHS Foundation Trust, UK
?Alira Health, London, UK "2Well Up North Primary Care Network, Berwick-upon-Tweed, UK
3Stryker, Newbury, UK BNHS Lancashire and South Cumbria Integrated Care Board, Preston,
“Alira Health, Basel, Switzerland UK

SStealth Startup, Basal, Switzerland

®Department of Respiratory Sciences, University of Leicester, UK Corresponding Author:

"Faulty of Medicine, University of Southampton, UK Sarah Nathens, Alira Health, 77 Farringdon Road, London ECIM 3JU,
8Manor View Practice, Watford, UK UK.

°NHS England — Southwest, Cornwall, UK Email: sarah.nathens@alirahealth.com

@ @ @ Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial
4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work without
further permission provided the original work is attributed as specified on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).


https://uk.sagepub.com/en-gb/journals-permissions
https://journals.sagepub.com/home/his
mailto:sarah.nathens@alirahealth.com
http://crossmark.crossref.org/dialog/?doi=10.1177%2F11786329251374554&domain=pdf&date_stamp=2025-09-28

Health Services Insights

Introduction

Winter pressures on the United Kingdom (UK) healthcare
system are largely driven by seasonal viral infections.
Influenza typically plays the most significant role, often
following an initial surge of respiratory syncytial virus
(RSV), while COVID-19 continues to contribute an unpre-
dictable and compounding challenge.! The COVID-19 pan-
demic further highlighted the critical importance of rapid
diagnosis and differentiation of acute respiratory infections
(ARI) for timely and effective patient management.> While
COVID-19 is no longer classified as a public health emer-
gency of international concern (PHEIC) by the World
Health Organization (WHO),? it remains an endemic dis-
ease, and all ARIs continue to pose a significant risk. The
National Institute of Health and Care Excellence (NICE)
defines ARIs as an acute illness (present for 21 days or less)
affecting the respiratory tract with symptoms such as
cough, sore throat, fever, sputum production, breathless-
ness, wheeze, chest discomfort or pain, and no alternative
explanation.? ARIs can lead to severe respiratory symptoms
and hospitalisations, particularly among vulnerable groups.
National Health Service England (NHS England) high-
lights that ARIs are a major cause of emergency department
(ED) visits and remain a common cause of poor health out-
comes, with many individuals seeking medical consulta-
tions for respiratory issues.* Furthermore, The European
Centre for Disease Prevention and Control (ECDC) has
reported a steady rise in primary care visits for respiratory
illnesses since September 2023, with test results confirm-
ing the continued prevalence of Severe Acute Respiratory
Syndrome Coronavirus 2 (SARS-CoV-2), RSV, and sca-
sonal influenza in the community.’> Though optimal treat-
ments of each ARI differ, symptomology may overlap,
making diagnosis difficult in practice.

Point-of-care testing (POCT) utilizing polymerase chain
reaction (PCR) technology may provide a rapid and reliable
diagnosis of viruses linked to winter illnesses.® Multiplex
viral PCR panels allow for the rapid and simultaneous iden-
tification of multiple viral pathogens, enhancing the effi-
ciency of diagnosis and treatment. Studies of rapid PCR
testing for multiple ARIs (from here referred to as multi-
plex viral PCR) in the hospital setting have demonstrated
widespread impacts on patients and the healthcare system,
including a faster and more accurate diagnosis, reduced
hospital stays, improved use of infection control facilities
and more appropriate antiviral use.” A range of respiratory
pathogens can be detected simultaneously using PCR,
which can reduce the time to test results, distinguish
between diseases with similar presentations,’ and are more
cost effective than conducting single PCR tests for indi-
vidual respiratory viruses.® Additional advantages of these
tests include minimising inappropriate antimicrobial pre-
scriptions and reducing pathogen transmission.>! An
Australian study showed that following a positive PCR
result, incorrect antimicrobial prescriptions were discontin-
ued in 34% of patients,” while a UK study found that
patients who underwent laboratory testing spent signifi-
cantly more time in an open ward compared to those who

received point-of-care polymerase chain reaction (POC
PCR) testing, with a mean difference of 16.9 hours.!” These
studies highlight the practical benefits of rapid PCR testing
on patient outcomes and healthcare resource management.

POCT in community care settings (predominantly pri-
mary care) offer the potential to improve the management
of winter respiratory infections. A key advantage of multi-
plex viral testing is its ability to identify the most appropri-
ate treatment, thereby reducing unnecessary antibiotic
prescriptions. While the impact in primary care has not yet
been clearly established, it remains to be seen whether the
use of POCT can meaningfully improve prescribing prac-
tices in this setting.

NHS England has issued guidance (2023) supporting the
integration of POCT into urgent community response ser-
vices within primary care.!' The guidance outlines several
key benefits of using POCT in community settings, includ-
ing improved clinical decision making, reduced need for
hospital admissions, and lower re-contact rates following
on scene patient discharge.!" Though NHS England sup-
ports this integration, much of the supporting evidence they
have utilised comes from the broader community or urgent
care contexts rather than routine general practice.!!
Therefore, while the guidance provided is relevant, more
primary care-specific research is needed to establish its
direct applicability in primary care.

In contrast, NICE has recently issued guidelines (2023)
recommending that clinical assessment alone should guide
decisions on prescribing antimicrobials for suspected ARIs
at first presentation, without relying on PCR testing.'?
NICE’s position is based on a lack of robust economic evi-
dence on the use of point-of care (POC) single pathogen
tests, with existing data limited and demonstrating no cost-
effectiveness, with no evidence identified for the use of
multiplex viral PCRs.!? Due to these gaps, the NICE com-
mittee called for further evidence on the accuracy of POCT
to provide a more definitive recommendation in the future,
concluding that until such evidence is available, clinical
assessment remains the most reliable indicator for guiding
decisions on prescribing antimicrobials for suspected
ARIs.?

Differing guidelines from NHS England and NICE
highlight a gap in the current evidence base and under-
scores the need for further research. Although NHS England
supports the integration of POCT into urgent community
response services within primary care, primary care-spe-
cific research is needed to further establish the effective-
ness of POCT in this setting. Moreover, NICE’s
recommendation that clinical assessment alone should
guide decisions on suspected ARIs at first presentation is
based on lack of evidence. The NICE committee clearly
stated further research is needed to define the ‘role of point-
of-care microbiological testing for guiding management in
people with symptoms and signs of an ARI, taking into
account clinical and cost-effectiveness of the tests, good
antimicrobial stewardship cost, and time taken to do the test
and get a result’.'?

As a result of conflicting guidance and unmet evidence
needs, the purpose of this study is to use a modified Delphi
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methodology to obtain consensus on how multiplex viral
PCR-based POCT might best be incorporated into clinical
workflow in primary care in the UK for viral ARIs. This is
achieved by addressing three objectives through the col-
laboration of a multidisciplinary panel:

(1) To explore the potential benefits of multiplex viral
PCR testing at or near the POC for ARIs in com-
munity care settings, which includes general prac-
tice surgeries, care homes and other decentralised
diagnostic centres across the UK, considering the
opinions of all relevant stakeholders. From this
point forward, the terms ‘community care’ and “pri-
mary care’ will be used interchangeably where
applicable, as the community care settings predomi-
nantly referred to in this study are primary care
settings.

(2) To identify barriers to implementing this approach
(should there be agreement on its potential value).

(3) To provide recommendations for future research
that could clarify uncertainties in the evidence and
allow for a more informed decision on adopting
multiplex viral PCR POCT in a community setting.

Methods
Study Design

The study utilised the Delphi technique — a systematic pro-
cess of facilitating consensus among panel members by com-
bining anonymous questionnaires with in-depth discussions. '?
The method has played a significant role over past decade to
develop best practice guidance using expert consensus where
research is lacking, limited, or evidence is conflicting.'* In
this study, the modified Delphi method was comprised of
three stages: two Delphi rounds of anonymous question-
naires followed by a consensus panel. Typically, this design
involves multiple survey rounds, with the exact number
determined a priori.'* While there are no universally stand-
ardised protocols for modified Delphi studies, it is common
practice for investigators to first conduct a literature review
and design targeted questionnaires to guide the panel toward
consensus. In our modified Delphi study, a narrative litera-
ture review was conducted to summarise existing evidence
on multiplex viral PCR testing and identify research gaps,
informing the development of the first Delphi questionnaire.
A narrative literature review was chosen over other review
types, such as systematic or scoping reviews, due to the lim-
ited amount of existing research on the benefits of rapid mul-
tiplex viral PCR testing for ARIs. Conducting a narrative
literature review provided an opportunity to highlight exist-
ing information on the topic, while also identifying gaps in
the literature.'* The second Delphi questionnaire was
designed utilizing results from the first questionnaire.

The remaining information presented in the methods
section describes the steps taken to obtain consensus on
how multiplex viral PCR-based POCT might best be incor-
porated into clinical workflow in primary care in the UK
for viral ARIs.

Step I: Panel Recruitment and Composition. In this step, the
expert panel was purposively selected to reflect a range of
UK-based stakeholders with demonstrable expertise in
infectious diseases, respiratory diagnostics, and health sys-
tem decision-making. Given the narrow scope of the study,
which focused on infectious diseases within England’s pri-
mary care context, a purposive sampling approach was
considered the most appropriate method. Purposive sam-
pling is consistent with best practices in Delphi methodol-
ogy, where the goal is to recruit individuals with relevant
knowledge and experience rather than apply random sam-
pling techniques, ensuring participants can provide
informed and meaningful input based on their direct knowl-
edge and practical engagement with the subject matter.!>
This may include general practitioners with experience in
diagnostic testing, researchers with a focus on infectious
disease management and acute respiratory infections, and
other stakeholders with domain-specific expertise.

Step 2: Panel Identification and Shortlisting. Next, an initial
longlist of 124 individuals was compiled based on second-
ary research, and included professionals working across
integrated care systems, pathology networks, public health
bodies, provider organisations, and trade associations.
From this list, 38 individuals were purposively shortlisted
based on previous experience in managing ARIs, evaluat-
ing diagnostic technologies, or holding roles relevant to
service planning and policy. Seven further panellists who
were not on the initial longlist were recommended through
professional networks and invited to participate based on
their unique expertise and recognised leadership in relevant
domains.

Additional criteria for shortlisting panellists included
geographic representation, with an emphasis on ensuring
perspectives from across England. We also considered pro-
gressional expertise, prioritizing individuals with prior
publications in the field of rapid multiplex PCR testing and
with approximately 10 to 15years of experience in infec-
tious disease to increase the likelihood that their depth of
knowledge would provide meaningful insights to the study.
While we recognised the importance of demographic diver-
sity, we did not apply specific criteria related to age or gen-
der, as the initial pool of eligible panellists was already
limited. Applying further restrictions would have con-
strained our ability to assemble a panel with necessary
expertise.

Preliminary discussions were held with shortlisted indi-
viduals to introduce study aims, explore their fit for the
panel, and solicit recommendations for additional stake-
holders. These conversations also provided insight on how
the final composition of the panel should be balanced in
terms of roles, specialisms, and practical experience.

Step 3: Panel Recruitment, Composition, and Search Strategy.
To broaden representation and mitigate potential gaps
(such as perspective and role gaps), panel members and
study investigators nominated suitable colleagues through
snowball sampling, yielding one additional candidate out-
side the original search strategy.
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Table I. Sample Characteristics of Nine Finalised Panellists
(n=9).

Characteristics N (%)
Specialty
Clinical practice (GP, Advanced AMR NP) 2(22)
Academia (Professor of Infectious 3 (30)
Disease, Professor of Primary Care of
Clinical Informatics, Professor of Clinical
Microbiology)
Commissioning (ICB Director, 2 (22)
Transformation Director)
Pathology/Microbiology (Head of Pathology 2 (22)
Network, Consultant Medical Microbiologist
and Clinical Service Director)
Location of work in England
Northeast I ()
Southeast 3 (30)
Midwest 2(22)
Northwest 2(22)
Southwest I ()

Abbreviations: AMR, antimicrobial resistance; GPs, general practitioner;
ICB, Integrated Care Board; NP, nurse practitioner.

After compiling a list of suitable panellists, 46 invita-
tions were issued, and nine individuals consented to partici-
pate. We recognise nine panellists is a small number of
panellists for a Delphi panel, however, this number aligns
with Delphi guidelines for studies involving homogeneous,
expert groups in specialised areas.'” Recruitment was lim-
ited by the niche nature of the topic and its geographic
focus, resulting in a constrained number of qualified appli-
cants within England. Participating panellists were likely
familiar with PCR POCT technology, which may introduce
selection bias; however, many also had experience with
alternative diagnostic platforms, offering balanced and
comparative insights.

The final panel ensured broad and relevant expertise
across the clinical, academic, commissioning, and diagnos-
tic spectrum of infectious diseases within the UK, while
also reflecting a diversity of perspectives through represen-
tation from different areas of England. Many held multifac-
eted roles that spanned multiple domains of healthcare,
enhancing the depth of perspectives. A panel chair was
appointed based on their experience leading similar expert
groups and their expertise in respiratory infectious disease
strategy. Refer to Table 1 for an overview of the demo-
graphic characteristics of the panel.

Following panellist finalisation, inclusion and exclusion
criteria were developed for the narrative literature review.
Included studies focused on POC testing using multiplex
viral PCR to detect multiple respiratory viruses or strains
and were published in the English language. Additionally,
eligible study designs included randomised control trials
(RCT), as well as experimental, observational, qualitative,
review, (eg, systematic reviews and meta-analysis), diag-
nostic accuracy, evaluation, pilot, mixed methods, and real-
world evidence (RWE) studies.

Studies were excluded if they were not available in full
text, did not involve research from a POC setting, and were
not published in the English language. We acknowledge
potential for bias when studies are limited to the English lan-
guage, though the inclusion of non-English language studies
may require increased resources, cost, time and expertise.'®

Moreover, study protocols, clinical guidelines, editori-
als, opinion pieces, and grey literature were excluded from
the review. Additionally, studies were excluded if they
focused exclusively on the economic or clinical benefit of
antibody testing, vaccination strategies, or medical imag-
ing, without incorporating a multiplex viral PCR test com-
ponent. Studies were also excluded if they focused only on
the incidence of respiratory viruses rather than detection
methods, or on the outcomes or success of treatment meth-
ods rather than the type of treatment provided.

No restrictions were placed on study population, geo-
graphic location, participant demographics, or study setting
to capture all relevant literature on multiplex viral PCR
testing. While the primary focus of this review is commu-
nity care settings, studies conducted at the POC in a sec-
ondary care setting were also included, acknowledging
economic and clinical benefits of POC testing in other set-
tings may be applicable to community care.’?

Step 4: Generation of Search Strategy and Initial Search. Fol-
lowing the finalisation of inclusion and exclusion criteria, a
comprehensive search strategy was developed and applied
to Pubmed and Embase (April and May 2024). Search
terms spanned four categories: clinical and economic out-
comes, healthcare settings, rapid PCR tests, and respiratory
infections. The final search strategy included 30 terms, and
can be found in Appendix A.

Step 5: Study Assessment for Eligibility and Data Extraction.
Next, a two-step screening process was undertaken to iden-
tify relevant studies that could be included in the final nar-
rative review. The initial search strategy yielded a total of
2461 studies, comprising 1619 results from PubMed and
2070 from Embase. An external search was conducted
through Google Scholar, which identified two additional
relevant studies. In total, 2461 records were screened dur-
ing this phase, and 2396 records were excluded, leaving 65
records eligible for full-text review. The full-text screening
phase involved the screening of 64 studies, as one study
could not be retrieved. Following this full text review, 27
studies met the predefined inclusion and exclusion criteria
and were included in the final narrative review.

Step 6: Data Collection from Included Studies. After screen-
ing was complete, three reviewers extracted data from
included studies, identifying up to 42 outcomes per study.
Extracted information was converted into statements and
grouped by topic in a Microsoft Excel (Microsoft, Wash-
ington [WA], USA) spreadsheet. Statements related to the
same topics, such as turnaround time and time to isolation,
were grouped together to identify their context and high-
light areas of agreement or discrepancies.
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Step 7: Designing Delphi Questionnaires and Defining Consensus.
Next, after the finalisation of statements, two Delphi ques-
tionnaires were developed in Microsoft Forms (Microsoft,
WA, USA) and sent to panellists by email. Each question-
naire consisted of three sections. The questionnaire was not
formally validated, as no established frameworks or pre-
validated instruments were deemed suitable to guide ques-
tionnaire development due to the novelty of the research
topic. The first-round questionnaire was informed by find-
ings from the literature and served as the foundation for the
second round, which was refined based on expert feedback.
As such, the questionnaire was developed specifically for
the purpose of this study and evolved iteratively through
the Delphi process.

In our study, two Delphi rounds was considered suffi-
cient given the existing evidence available in the literature
and a planned in-person panel discussion, expected to gen-
erate in-depth insights and address remaining uncertainties
from the questionnaire rounds. To reduce bias in panellist
responses, the identity of the responding panellist in each
questionnaire was blinded from survey investigators to
encourage open discussion during the final consensus
panel.

Although there is no universally accepted cut-off for
defining consensus in Delphi studies, a scoping review of
287 studies reporting how Delphi studies in health studies
define consensus provided useful insight into common
practices. Of the studies analysed, 43% were modified
Delphi panels.”> Moreover, among the 81% of studies
which reported how consensus was defined, the most fre-
quently used thresholds were 70% (n=87), followed by
80% (n=67), and 75% (n=49)."> Based on these findings,
our study defined consensus as a threshold of =80%, the
highest of the three reported percentage cut offs. This deci-
sion aligns both with the existing literature and the need for
robust expert agreement, given the limited research to date
on the impact of PCR testing for ARIs in primary care.

Scale-based questions in each questionnaire were pre-
sented on a Likert scale from 1 to 5. Consensus was defined
as =80% of panellists selecting either ‘agree’ or ‘strongly
agree’ (4 or 5) or ‘disagree’ or ‘strongly disagree’ (1 or 2).
While the study did not differentiate between ‘agree/disa-
gree’ and ‘strongly agree/disagree’ responses, a S-point
Likert scale was employed to allow for granularity in
responses. Grouping higher and lower ends of the scale
together for analysis assumed that the overall direction of
opinion, rather than intensity of agreement, was the pri-
mary focus in defining consensus. The 5-point Likert scale
was adopted based on the results of the scoping review,
which revealed that a five point Likert scale is most com-
monly used within Delphi studies in health sciences, uti-
lised in 40% of included studies.'® Additionally, based on
the number of panellists who responded to each question-
naire, the 80% consensus threshold did not correspond to a
whole number in either Delphi questionnaire 1 or 2.
Therefore, the number of panellists required to reach 80%
consensus varied by questionnaire and was rounded to the
nearest whole number.

Step 8: Delphi Questionnaire I. After the development of the
first-round questionnaire based on insights from the narra-
tive review, the questionnaire was piloted by one of nine
(11%) panellists. This panel member was selected based on
their broad clinical expertise in managing infectious dis-
eases and extensive research in diagnostic testing. The
panel member provided valuable feedback on several
aspects of the questionnaire, including the clarity of section
descriptions, the content of each statement based on avail-
able literature, and the use of uniform terminology through-
out the questionnaire. Additionally, they reviewed the
phrasing of statements to ensure conciseness, provided
feedback on the direction of rankings (eg, positioning state-
ments with the highest added value at the top), and pro-
vided constructive feedback regarding the list of study
types considered most suitable to address evidence gaps
identified by the panel. Following the incorporation of
feedback, the first Delphi questionnaire was sent to panel-
lists in May 2024.

The first two sections of the questionnaire consisted of
statements derived from the results of the narrative litera-
ture review. The first section of the questionnaire asked
panellists to rate the applicability of eight statements
derived from evidence on the impact of rapid PCR testing
in secondary care, with no corresponding evidence in com-
munity care, to community care settings. In the second sec-
tion of the questionnaire, panellists were presented with
four statements derived from conflicting evidence in sec-
ondary care and asked to rate their level of agreement with
these statements in secondary care settings. Additionally,
panellists were presented with five statements outlining
potential benefits of rapid PCR testing in community care,
with weak or no supporting evidence in the literature, and
instructed to rate their agreement with these statements in
community care settings to identify key evidence gaps. The
third section of the questionnaire asked panellists to iden-
tify the main barriers to community-based PCR testing for
ARIs and rank the most ideal setting for its implementation.
For the complete questionnaire, see Supplementary File 1.

Step 9: Delphi Questionnaire 2. After receiving responses to
the first Delphi questionnaire, a second-round question-
naire was distributed to panellists in June 2024. The ques-
tionnaire was developed based on the results and feedback
from the first questionnaire, alongside input from survey
investigators. The first section of the questionnaire con-
sisted of five statements on rapid PCR testing in secondary
care, while the second section of the questionnaire con-
sisted of six statements combining the benefits of rapid
multiplex viral PCR testing at the POC in secondary care
with conflicting evidence and the benefits of rapid multi-
plex viral PCR testing in community care with weak/no
evidence. The third section of the questionnaire was refined
to limit panellists to selecting their top two ideal settings for
community-based PCR testing, aiming for wider agree-
ment. A new setting was also added based on panellist
feedback. For the complete questionnaire, see Supplemen-
tary File 2.
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o 27 full text studies

Narrative Literature Search:

e Statements drafted based on the evidence presented in the studies

¥

care with conflicting evidence

care with weak/no evidence

Delphi Questionnaire 1:
e Eight statements on the applicability of secondary care evidenced to community care
e Four statements on the benefits of rapid multiplex viral PCR testing at the POC in secondary

e Five statements on the potential benefits of rapid multiplex viral PCR testing in community

¥

secondary care with conflicting evidence:

with weak/no evidence

Delphi Questionnaire 2:
e Five statements on the applicability of secondary care evidenced to community care:
e One statement was removed as it reached consensus
e Based on panellist’s open-ended feedback:
» Two statements were combined into one
» Four statements were edited to enhance clarity and specificity
¢ Two statements on the benefits of rapid multiplex viral PCR testing at the POC in

e One statement was removed as it reached consensus
e One statement was removed based on panellist feedback

e Four statements on the benefits of rapid multiplex viral PCR testing in community care

e One statement was removed based on panellist feedback

¥

e Discussion topics:

e |deas for evidence generation
e |deal setting for implementation

Consensus Panel

o The three statements that did not reach consensus in Delphi questionnaire 2 on the
applicability of secondary care evidenced in community care

Figure |. Overview of the modified Delphi methodology, including the narrative literature search, Delphi questionnaire |, Delphi

questionnaire 2, and consensus panel.

Step 10: Consensus Panel. Following the two Delphi ques-
tionnaires, a consensus panel discussion took place in July
2024 at the Royal Society of Medicine in London, England,
where outstanding areas of uncertainty from the question-
naires were addressed. Seven of nine panellists (78%) were
in attendance. Follow-up calls were conducted with two
panellists who were unable to attend.

The subsequent consensus panel focused on four core
objectives: (1) discussing statements from section one of
the second questionnaire that lacked consensus, (2) recom-
mending evidence generation methods for statements in
section two of the second questionnaire that did not achieve
consensus in the first questionnaire, (3) identifying the
ideal setting for POC testing for ARIs in the UK, and (4)
provide recommendations for future research.

This in-person discussion fostered a deeper and more
dynamic exchange of perspectives, allowing for the resolu-
tion of outstanding disagreements. As a result, consensus
was ultimately reached on all statements that had initially
lacked agreement, further reinforcing an exploratory rather
than prescriptive tone. The combination of two rounds of

questionnaires followed by the interactive, expert discus-
sion provided the necessary depth for consensus without
the need for additional Delphi rounds. Despite the small
panel size, the agreement observed during the Delphi ques-
tionnaire rounds, coupled with expert panel, lead to robust
conclusions. Though this approach diverges from the tradi-
tional Delphi format, the combination of two questionnaire
rounds followed by an in-person consensus meeting effec-
tively achieved the study’s objectives.

For a high-level overview of the consensus process,
including the number of statements that reached agreement
at each stage, please refer to Figure 1.

Results

Narrative Review Process and Statement
Development

The search strategy created for this narrative literature
review yielded 2461 results from the selected databases:
PubMed and Embase. 65 studies were eligible for full-text
screening, and 27 studies advanced past the full text
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Table 2. Overview of Topics Covered in the Three Sections of Delphi Questionnaires |.

Section Title Number of statements

| Relevance of statements with secondary care evidence in the 8
community care setting

2 Agreement with both statements with conflicting evidence in a 9 (4 where conclusions differed between studies and
secondary care setting, and weak/no evidence in literature 5 where evidence was weak)

3 Open questions on operational and logistical barriers to None; open-ended questions

implementation

screening phase and were included in the final review. The
main reason for the exclusion of a study was the multiplex
viral PCR test utilised in the study detected only a single
virus (including multiple strains of the same virus) (n=23),
the study was not focused on ARIs (n=12) and/or the study
was focused on the outcomes or success of treatment meth-
ods, rather than the type of treatment provided (n=2). For
information on how an Al-assisted review software (Nested
Knowledge, MN, USA) was involved in the screening pro-
cess, see Supplementary File 3.

Statements were generated based on relevant informa-
tion in included studies, and categorised into three groups:

(1
2)

Statements with non-conflicting evidence in sec-
ondary care.

Statements with conflicting evidence in secondary
care.

Statements deemed important but lacking support-
ing evidence.

)

These categorised statements formed the basis for the first
questionnaire.

Delphi Questionnaire |

Of the nine experts recruited for the panel, eight (89%)
completed the first Delphi questionnaire (see Supplementary
File 1 for question format). As eight panellists completed
the questionnaire, consensus was defined as at least six of
eight participants selecting ‘agree’ or ‘strongly agree’ (4 or
5), or ‘disagree’ or ‘strongly disagree’ (1 or 2). Though this
equates to 75% of panellists, it is the closest number of pan-
ellists to the predefined consensus threshold of 8§0%.

In first section (see Table 2) of the first questionnaire, 2
out of 8 statements reached consensus and open-ended
feedback was provided for the remaining statements (see
Figure 2).

In second section (see Table 2) of the first questionnaire,
1/9 statements reached consensus, and two additional state-
ments were removed (see Figure 2). Panellists felt these
statements were not plausible in the given context, had no
proven benefits, and failed to consider additional factors.

The results of the third section highlighted panellists’
views on primary barriers (see Figure 3) and risks associ-
ated with multiplex PCR testing implementation, as well
as ideal settings for community-based PCR testing (see
Figure 5a).!® Open ended feedback from panellists lead to
the removal of emergency departments/hospitals from the
list of ideal settings and the addition of care/nursing homes.

Delphi Questionnaire 2

Of the 9 experts recruited for the panel, seven (78%) com-
pleted the second questionnaire (see Supplementary File 2
for question format). As seven panellists completed the
questionnaire, consensus was defined as at least six of
seven participants selecting ‘agree’ or ‘strongly agree’ (4 or
5) or ‘disagree’ or ‘strongly disagree’ (1 or 2). Although this
equates to 78% of panellists, it is the closet number of pan-
ellists to the predefined consensus threshold of 80%.

First section of the second questionnaire consisted of
five statements on the applicability of secondary care evi-
dence to community care (see Figure 2). The statements
that did not reach consensus in the second questionnaire
were carried forward for further discussion at the consensus
panel (see Figure 3). Notably, the three statements that
moved forward for discussion received five out of seven
votes, meaning just one more vote would have brought
them to consensus. All statements reached consensus
among panellists at the discussion.

Second section of the second questionnaire consisted of
six statements (see Figure 4), where panellists outlined the
type of evidence required to determine the relevance of the
provided statement, as well as how evidence would be col-
lected (see Figure 4).

Lastly, section three of the second questionnaire
instructed panellists to select two of five settings as the ideal
setting for POC testing for ARIS in the UK (see Figure 5b).

Consensus Panel

Panel Logistics and Consensus Statements. The first part of
the consensus panel addressed the three statements on the
applicability of secondary care evidence to community
care, which had not reached consensus in the second ques-
tionnaire. Panellists agreed to remove caveats from state-
ments and include the word ‘may’ in each statement,
reflecting the lack of sufficient evidence to support them
definitively at this stage.

Panellists also agreed on the need to establish definitions
for what constitutes ‘high risk’ and ‘community settings’.
One panellist highlighted the need to clarify PCR testing is
not part of primary care, and its introduction in primary care
would supplement existing testing mechanisms rather than
replace them. Refer to Table 3 for detailed panellist feedback
on each statement, including final consensus statements.

Evidence Generation. The second part of the consensus
panel discussion focused on evidence generation. Panellists
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Reduces the time to results

Each statement below completes the sentence: Utilising rapid PCR testing at the point of
care in a community setting for suspected ARls...

Reduces the length of disease Reduces the length of disease for COVID-19
and flu through the use of antivirals
Reduces the need for additional diagnostic Reduces the need for further diagnostic tests
tests —— . . .
in a hospital setting

Increases the availability of beds in the
emergency department

y

For

Reduces hospital admission and
subsequently, increases hospital capacity

Discussion
y

Reduces the time to correct diagnosis
through multi-virus detection, provided the
identified pathogen falls within the tests

scope

—
Lowers hospital admission rates

Decreases the time to correct diagnosis

et ag —_—
through multi-virus detection
Improves the appropriate utilisation of
antivirals
Decreases costs related to the inappropriate

—

utilisation of antivirals

Reduces costs through timely diagnosis
and the simultaneous detection of multiple
pathogens, compared to conducting
separate tests for each pathogen

Figure 2. Refinement of eight statements on the applicability of secondary care evidence to community care from Delphi

questionnaire | to consensus panel.
Statements in bold reached consensus within the identified questionnaire.

were presented with six statements of uncertain evidence
previously introduced in the second section of the second
questionnaire. The six statements were grouped into the
following three categories based on similarity:

(1) improve patient flow and lower testing threshold,

(2) reduce emergency department attendance and
length of stay, and

(3) patient and clinician satisfaction.

Panellists discussed how evidence could be obtained for
each category of uncertainty to allow for a more informed
decision about technology adoption. This was done through
the Population, Intervention, Comparison, and Outcome
(PICO) framework — a model used to structure research
questions and guide both the generation and evaluation of
evidence. Panellists agreed that evidence should investigate
the redirection of resources from reactive to proactive care

settings, as well as reduce the duplication of testing in sec-
ondary care.

Discussion

Discussions with nine experts in the field of ARIs led to a
consensus on the potential value of implementing rapid
multi-virus testing at the point of care in community set-
tings, with the general direction in favour of implement-
ing the test as a standard. However, strong clinical and
economic evidence is essential to ensure certainty in its
value. Standardised testing across the healthcare system
and ease of use are crucial factors in ensuring the intro-
duction of testing in primary care contributes to reducing
winter hospital pressures and curbing inappropriate anti-
biotic use, influencing the fight against antimicrobial
resistance (AMR).
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Figure 3. Panellists’ results from Delphi questionnaire | on the primary barriers associated with utilising PCR testing for ARIs at

the POC.

Panellists were asked to rate each presented barrier on the follow scale: 0 (not a barrier), | (minor barrier), 2 (moderate barrier), and 3 (major

barrier).

Multiplex viral PCR testing has the potential to help
address the overprescription of antibiotics, a major driver
of AMR, which the WHO has identified as one of the most
significant global public health threats." In response, the
UK government has developed strategies to reduce infec-
tion rates, optimise antimicrobial use, and advance diag-
nostic tools to support these efforts.?

Due to differing guidelines from NHS England (2023)
and NICE (2023) and a clear unmet evidence need on POC
testing for ARIs using PCR testing, we used a modified
Delphi methodology to generate expert consensus on the
topic. Three statements on the applicability of secondary
care evidence to primary care, which lacked consensus
after two Delphi questionnaires, were discussed by the
panel. The panel recommended removing caveats from the
statements and adding the word ‘may’ to make the state-
ments less definitive. Panellists were then presented with
six statements of uncertain evidence and utilised a PICO
framework to generate an evidence framework for a single
study. Emphasis was placed on the importance of generat-
ing evidence that could influence clinical guidelines.
Although an RCT provides stronger evidence for outcomes,
panellists concluded that a RWE study is essential in dem-
onstrating the feasibility of multi-virus testing in a tangible
setting. Lastly, the panel agreed that two common barriers
to the implementation of such testing are the cost/financing
of the test, and the implementation of the test.

During the consensus discussion, panellists agreed that
most consensus statements generated from evidence in
community care were plausible. When considering the
applicability of statements based on secondary care evi-
dence, the panel did not identify specific reasons why such
evidence would not be transferable to community setting.
However, they acknowledged that evidence derived from

community care is still needed to fully understand these
impacts. Panellists also provided constructive feedback on
each statement, including potential obstacles of test imple-
mentation such as testing accuracy outside hospital set-
tings, potentially leading to repeat testing in secondary
care. To minimise this risk, panellists believed maintaining
consistent sampling standards and platforms across care
settings could be beneficial. In any case, further evidence
would be needed to make any informed decisions about the
potential value of multiplex viral PCR POCT in community
care. For statements derived from conflicting evidence
(secondary care) and weak/no evidence (community care),
the panel agreed that these were logical hypotheses based
on clinical and managerial experience but required valida-
tion by high-quality research.

Panellist consensus and insights can be used to inform
updates to NHS England and NICE guidance by providing
expert driven direction in the absence of definitive evi-
dence. While both guidelines highlight a gap in the current
evidence base and emphasise the need for further evidence
generation to support concrete recommendations, consen-
sus highlights likely clinical and operational values of mul-
tiplex viral PCR POCT in community care and align with
national health priorities within the NHS. As a result, they
can help shape the development of interim or conditional
recommendations and assist in emphasizing the urgency of
future research to bridge the evidence gap to support
broader adoption.

Panel Recommendations for Future
Research

Panellists discussed potential research study designs that
could clarify uncertainties in the evidence and allow for
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Statements Presented in Delphi
Questionnaire 1
Each of the 4 statements below completes
the sentence: Utilising rapid PCR testing at
the POC in a secondary care setting for
suspected ARIs... Suggestions for Evidence Generation in Delphi
Questionnaire 2
Reduces the number of inappropriate antibiotic
e Time based outcomes to be considered
e Consider atriage and / or filtering perspective data
e Bed Utilisation data
Improves patient flow through acute assessment areas . ¢ Study on patients with suspected ARIs admission and
discharge rates with and without rapid PCR testing
e Importance of utilising medical records and patient data
Reduces hospital length of stay in individuals requiring — to get this kind of evidence
inpatient care e Patient-Level Information and Costing Systems may be
useful
Reduces the number of ordered laboratory tests
Each of the 5 statements below completes
the sentence: Utilizing rapid PCR testing at
the POC in a community care setting for
suspected ARlIs...
e Patient participation groups /patient interviews
e Pre and post patient questionnaires
Leads to increased patient satisfaction. Please base e Observational studies / RCT to evaluate patient
your answer in the perspective of a patient (for example, ’ satisfaction
reduced time to results, avoidance of ED, etc..)
e Studies may be useful (RCT/Observational)
e High agreement on the use of surveys
e Questionnaires and focus groups as well as evidence
Leads to increased clinician satisfaction — was mentioned
> e Audit of a couple hospital sites and ARl related
attendance with/without PCR
Requires less hands-on processing time and less time o EDreferrals (including self)
for training, leading to economic benefit e Comparative pre/post POCT data or modelling of
retrospective/current attendance of how PCR would
change decisions (need to show directimpact on ED
Reduces emergency department attendance —l attendance)
e Health Economics case for the intervention: What would
be needed for the model?
Lowers the testing threshold for ARIs
e This means the appropriateness of utilising the tests
e Potential modelling or from a pilot against pre pilot data

Figure 4. Nine statements with conflicting or weak/no evidence presented in Delphi questionnaire | and panellists’ suggestions for
evidence generation for statements that progressed to Delphi questionnaire 2.

Statements in bold reached consensus and were removed after Delphi questionnaire |; statements in italics were removed due to low agreement
after Delphi questionnaire |. Remaining statements progressed to Delphi questionnaire 2, and panellists provided suggestions for evidence

generation.

more informed decision making in adopting multiplex viral
PCR POCT in a community setting. They agreed studies
could be completed in a stepwise manner, where a RWE
study could be completed first (with data collected during
routine practice) and would suit the needs of a commis-
sioner (for example an integrated care board in England),
while a multi-centre RCT should be completed second and
would suit the needs of a health technology assessment
(HTA) body or clinical guideline development group.

NICE has established a robust framework for RWE,
which enhances quality, guides decision making, and offers
comprehensive guidelines outlining different principles of
RWE.?! The panel proposed a RWE study could be com-
pleted as a pre-post observational study through a technol-
ogy pilot, where sufficient data is collected to account for
potential variations in outcomes due to seasonality. Such a
study could analyse retrospective data collected before the
technology is implemented into community care and
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Table 3. Refinement of the Three Statements That Did Not Reach Consensus in Delphi Questionnaire 2, from the Original
Statements Presented in Delphi Questionnaire | to the Final Statement Agreed Upon at the Consensus.

Original statement

Panel feedback of statements

Final consensus statement
(principal findings)

I. Utilising rapid PCR
testing at the point of
care in a community
setting for suspected
ARIs can reduce
the time to correct
diagnosis through
multi-virus detection,
provided the identified
pathogen falls within the
test’s scope

2. Utilising rapid PCR
testing at the point of
care in a community
setting for suspected
ARIs can reduce the
length of disease
for COVID-19 and
flu through the use of
antivirals

3. Utilising rapid PCR
testing at the point of
care in a community
setting for suspected
ARIs can reduce the
need for further
diagnostic tests in a

The panel members emphasised the importance of defining what
is meant by reduced time and the value of it

The importance of test sensitivity and pure viral infection was
noted. A panellist noted patients may present with multiple
viruses in a single infection. A single infection strain would be
more likely to reduce time to correct diagnosis

The panel emphasised the importance of defining the benefit of
reducing the length of disease, including a lower risk of requiring
high risk treatments and a decreased likelihood of disease
transmission

The panel emphasised how rapid testing at the POC can reduce
re-attendance in community care settings. This is especially true
for low-risk patients, which are of higher volume

Panellists agreed that it is important to consider not all individuals
are eligible for antivirals. The length of disease may also be
reduced through vaccination and surveillance

The panel highlighted that hospitals routinely retest individuals
upon admission, even if samples were correctly taken in a
community setting

There is often concern from hospital clinicians regarding the
accuracy of tests conducted outside hospital settings

The panellists noted that the focus of the statement should be on
the reduction of test duplication and clinical governance

Utilising rapid PCR testing
at the POC in a community
setting for suspected ARIs
may reduce the time

to correct diagnosis
through multi-virus
detection

Utilising rapid PCR testing
at the POC in a community
setting for suspected ARIs
may reduce the length
of disease for COVID-19
and flu

Utilising rapid PCR testing
at the POC in a community
setting for suspected

ARIs may reduce the
need for re-testing in a
hospital setting

hospital setting

compare this to prospectively collected data. This study
could offer initial data on cost and clinical outcomes in real
practice to support a business case and test patient accept-
ance. Commercial sponsorship may be explored at this
stage to support the scalability of the intervention.

Next, a RCT would have strong impact and robustness if
facilitated by a research group independently of industry
involvement. However, these studies require external grant
funding often contingent on the completion of a successful
feasibility phase. Therefore, the RWE study can demon-
strate feasibility for a RCT and can be used to perform a
power calculation to determine RCT sample size. Though
an RCT is more rigorous, it provides stronger outcome evi-
dence and generates high-quality research, essential for
demonstrating cost-effectiveness. Panellists agreed that
measurable effect sizes should be a key focus of the RCT,
with robust data collection.

The panel also addressed key barriers to test implemen-
tation, including funding for tests and affordability during
winter surges, reinforcing the need for further research
(RWE/RCT) to generate the clinical evidence needed for
informed decision-making. Next, panellists noted that the
value of multiplex PCR POCT is likely to vary by risk
group, with higher-risk populations (eg, those eligible for
influenza vaccination) expected to benefit most.
Consequently, a key future consideration should be deter-
mining whether the technology should be broadly imple-
mented (ie, also to lower-risk subgroup populations).

Additionally, the ideal setting for PCR POCT was dis-
cussed. Some panel members recommended implementing
testing in nursing homes, care homes, and multigenera-
tional households with high-risk individuals, given the vul-
nerability of these populations. However, this focus may
overlook younger patients, many of whom attend EDs for
ARIs. During a single week in November 2022, hospitals in
England experienced a 40% surge in influenza admission
rates. Notably, 230 children under the age of were admitted,
a significant rise from 12 children within the same group
during the corresponding week in the previous year.??
While many young patients face a low risk of complica-
tions from ARISs, their presence in EDs adds to the strain on
the healthcare system. Expanding POC testing to alterna-
tive settings could help alleviate some of this pressure on
EDs, highlighting the importance of including both high-
risk and non-high-risk patients as target populations in the
outlined studies.

The panel also explored additional study considerations,
including socioeconomic status, social deprivation, and
language barriers, emphasising the need to incorporate
quality of life and National Health Services (NHS) resource
allocation into study outcomes.

Limitations

This modified Delphi consensus study aimed to gather
expert insights into the potential clinical utility and
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Figure 5. (a) Panellist responses from Delphi questionnaire | on the most appropriate setting for POCT and (b) Panellist
responses from Delphi questionnaire 2 on the most appropriate setting for POCT.

implementation of multiplex viral PCR POCT for ARIs.
While this work provides valuable early-stage perspectives
into the feasibility of implementation, several limitations
must be acknowledged.

Firstly, we recognise methodological limitations are pre-
sent in the study. The final panel did not include early-
career professionals (less than 10-15 years of experience in
infectious disease). Though we prioritised individuals with
substantial expertise to ensure a high level of subject matter
expertise, this may have limited the inclusion of emerging
perspectives from individuals early on in their career. The
panel was also comprised of one female, which was a result
of both the small and highly specialised pool of eligible
experts, and the gender of experts who agreed to participate
in the panel. However, we recognise that greater gender
diversity could have expanded perspectives and increased
the depth of insights. Next, a narrative review was selected
over systematic or scoping review approaches, due to the
carly, exploratory nature of the research topic, which
required flexibility in identifying and synthesizing relevant
literature. However, narrative reviews inherently lack a

standardised methodology, which can introduce selection
bias and may reduce the comprehensives of the reviewed
literature.'* Additionally, we acknowledge that Delphi
questionnaire 1 was pilot tested with one of nine panel
members (11%), raising concerns on potential bias. We rec-
ognise that piloting with a single individual carries the risk
of bias feedback, particularly if that person is overly famil-
iar with the content, consults external sources, or invests
more time in the piloting process than other panel partici-
pants would have. However, our intent in this pilot was not
to validate the questionnaire is a formal sense, but rather to
conduct a pragmatic check of Delphi questionnaire 1 for
clarity, flow, feasibility, and included content. Therefore,
we believed one reviewer to be sufficient in identify con-
cerns and avoid conflicting opinions at an early stage with-
out introducing bias. While we recognise a formal piloting
process involving additional panellists could have enhanced
robustness by capturing a wider range of perspectives, we
considered this targeted approach appropriate for the scope
and aim of our study. Internal validity was strengthened
through structured feedback gathered through the Delphi
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rounds, allowing for revisions in questionnaire structure
and statements for Delphi questionnaire 2.2 Nonetheless, a
formal piloting process is an important consideration for
future Delphi studies.

Next, the size of the panel and its composition presents
limitations. This study did not include a formal sample size
calculation or statistical power analysis to determine the
ideal number of participants. While such analysis can
strengthen justification, they are not standard practice in
Delphi studies, which typically rely on expert consensus
rather than statistical inference. Instead, sample size was
determined based on a practical rationale, including the
number of available experts in the field. Although the final
panel comprised only nine experts, this aligns with accepted
practices for Delphi studies in specialised, homogeneous
fields. However, the small panel size may have limited the
diversity of perspectives.'> In addition, the panel lacked
patient representation, essential for shaping the design of
clinical studies and the inclusion of patient reported out-
comes, as well as UK HTA representation, which are critical
for understanding evidence and cost effectiveness require-
ments. Furthermore, none of the nine experts held direct
policymaking authority. Despite this, several panellists held
influential roles across relevant organisations. For example,
SDeL served as a representative on the NICE Osteoporosis
Working Group, and another panellist was affiliated with
the UK Health Security Agency (UKHSA). The panel’s col-
lective interdisciplinary expertise, including general practi-
tioners who also held academic positions, helped offset the
limitations of the small panel size. These overlapping roles
enabled the group to contribute a broad and integrated per-
spective on infectious disease issues. However, future stud-
ies should prioritise the inclusion of these groups (patients,
HTA professionals and policy makers) to ensure more com-
prehensive and policy relevant insights. Additionally, the
generalisability of the study is limited by the composition of
the panel, which included only experts based in England.
However, this was an intentional decision, designed to
reflect the structure of the NHS and national diagnostic poli-
cymaking. Although recommendations were generated as
context specific, several recommendations, such as the need
for evidence generation and subgroup analysis, are likely
applicable to other healthcare systems.

Moreover, the study has potential for selection bias, as
experts who agreed to participate may have been more
familiar with PCR POCT for infectious diseases and the
specific technology investigated. Nonetheless, several pan-
ellists brought experience with a range of diagnostic tech-
nologies, contributing to a balanced perspective.

Next, the nature of evidence serves as a limitation in this
study. As with all expert elicitation methods, findings of
this study are opinion-based and considered lower-tier evi-
dence compared to data generated through clinical trials or
RWE studies, carrying a risk of subjectivity and bias. To
mitigate bias, we conducted two anonymised Delphi ques-
tionnaire rounds where panel members and study investiga-
tors were blinded, preventing the identification of panel
respondents. The purpose of blinding was to encourage
independent thinking and prevent dominant voices from

influencing responses. However, blinding served as a limi-
tation, as it prevented the ability to determine which speci-
alities were underrepresented within questionnaires, or
dropout patterns by specialty. Nevertheless, blinding was a
deliberate choice to reduce the risk of study investigators
unintentionally steering the direction of the in-person dis-
cussion based on panellists’ prior responses. As a result, the
consensus panel allowed for open, transparent, and inclu-
sive discussion, providing depth needed to strengthen study
outcomes.

Lastly, the lack of RWE or trial-based evidence serves as
a key limitation for informed decision making. Though
panellists were positive on the potential of implementing
multiplex PCR POCT, they recognised that expert opinion
in the absence of supporting trials (such as RCTs) or RWE
studies is not sufficient to guide implementation.
Consequently, the panel adopted a more exploratory tone,
deliberately adjusting the language of consensus statements
to reflect possibility rather than certainty. For example,
statements originally phrased as ‘can reduce’ were revised
to ‘may reduce’, signalling a cautious, evidence-aware
approach. The panel emphasised the need for further
research to validate these perspectives and support informed
implementation. This study serves as an initial step to
inform, guide and prioritise future research, including clini-
cal evaluations, RWE generation, and economic analyses.
Subsequent studies outlined are essential to produce robust
data needed for evidence-based decision-making.

Conclusions

Based on the current evidence of using multiplex viral PCR
testing in secondary care, there is potential value for health-
care systems to utilise such testing in community care set-
tings, predominantly primary care and care homes. While
existing evidence and expert consensus indicate a likely
benefit, further studies were recommended. Further evi-
dence should be gathered in community care settings to
investigate the impact and cost-effectiveness of this new
approach, which can inform guideline development to
ensure consistency in practice and patient’s access to these
technologies. It is important to recognise that ARIs must be
understood within the context of the entire healthcare sys-
tem, including both primary and secondary care. Future
implementations should avoid shifting pressures within the
system. Quality assurance and adequate staffing are essen-
tial to effectively support any new testing procedures.?*
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Ethical Considerations

Ethical approval was not sought for this study. According to the
Declaration of Helsinki, ethical approval is required for ‘research
involving human subjects, including research on identifiable
human material and data’ (Article 1). This study involved a modi-
fied Delphi panel, focusing on gathering expert opinions and did
not involve the collection or use of personal health data, clinical
interventions, biological materials, research of NHS service users,
confidential health records, carers, or vulnerable populations. To
confirm this, we used the NHS Research Ethics Committee (REC)
decision tool, which is the official mechanism for determining
whether ethical approval is needed in the UK. The tool is com-
prised of 17 questions across four domains, none of which applied
to our study. Based on our responses, the tool confirmed that ethi-
cal approval was not required. Full details of the questions in the
NHS Research Ethics Committee (REC) decision tool are pro-
vided in the link embedded in the citation below.

Next, participants were engaged as expert stakeholders purpo-
sively recruited for their subject matter expertise and were co-
authors of the resulting paper, reinforcing their role as collaborators
rather than research subjects. The study aimed to gain insight into
participants professional expertise rather than personal or identifi-
able information. Therefore, in accordance with both the
Declaration of Helsinki and NHS REC guidance, ethical approval
was not required.

Citation: World Medical Association. Declaration of Helsinki:
Ethical principles for medical research involving human partici-
pants. JAMA. 2025;333(1):71-74. doi:10.1001/jama.2024.21972.

Do I need NHS REC review? Health Research Authority. 2023.
Accessed July 8, 2025. https://www.hra-decisiontools.org.uk/
ethics/EngresultN1.html.

Consent to Participate

All participants provided written informed consent to participate
in the study. Before the study commenced and written informed
consent was obtained, participants were made aware of the studies
objective, methodology, and final output.

Participants signed a non-disclosure agreement (NDA) issued by
Alira Health, which included a no-obligation clause, allowing ei-
ther party to terminate participation at any time. Before the panel
discussion, participants were anonymised to one another and
were made aware that the panel would involve a group discus-
sion where they would be encouraged to express views openly.
During the consensus panel, measures were taken to encourage
open discussion and minimise undue influence or groupthink,
including structured moderation to ensure equal participation
among all panel members.

Each participant signed an independent contractor agreement out-
lining study objectives, fair market value (FMV)-based remunera-
tion (if applicable), expected time commitment, and applicable
dates of the Delphi questionnaires and Delphi panel. Compensation
was provided to participants as part of a standard professional
consulting arrangement to acknowledge their time, effort, and
professional expertise, and was not intended to pressure or influ-
ence their decision to participate or express certain views. The
agreement also included confidently provisions to safeguard all
data shared during the study. Specifically, the agreement stated
that throughout the term of the agreement (throughout the Delphi
questionnaires and Delphi panel), and for a period of 3 years after,
the contract facilitator will hold all confidential information in
confidence, not copy or use (or allow any of its employees, con-
tractors or agents to copy or use) any confidential information
(except as may be necessary to perform the services), use

the confidential information only for the benefit of the contract
facilitator (and not for the benefit of the participants or any third
party), and not disclose or otherwise make available confidential
information to any third party except as authorised in writing and
in advance by the contract facilitator.

All digital data used for the purpose of the study (ie, survey
responses, meeting notes, and transcripts) were stored securely on
encrypted, access restricted symptoms managed by Alira Health.
Recordings were used exclusively for analysis and were
anonymised in all final outputs. No statements or opinions were
attributed to individual participants.
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individual level information are included in this publication.

Author Contributions

SN, JE, and AR conducted the narrative literature review, recruited
the Delphi panel, designed and administered the two rounds of
questionnaires, collected and analysed data, facilitated the con-
sensus panel discussion, and summarised findings to draft manu-
script. All panellists - TWC, TW, AH, MRB, CG, DT, BD, SDL,
LC - made valuable contributions to the panel provided feedback
for submission. NF oversaw the process, offering expertise and
guidance throughout.

Funding

The authors disclosed receipt of the following financial support
for the research, authorship, and/or publication of this article:
Alira Health received consulting fees from Cepheid for the con-
sensus panel meeting, encompassing reimbursement for travel,
accommodation costs, and panel participation. The funder had no
role in the design of the Delphi study including the narrative lit-
erature review; creation, distribution, and analysis of the question-
naire; the panel; and the writing of the manuscript. It is also
important to note that the funder did not influence panel
outcomes.

Declaration of Conflict of Interest

The authors declared the following potential conflicts of interest
with respect to the research, authorship, and/or publication of this
article: SN, JE, AR, and NF are employees of Alira Health, which
received consulting fees from Cepheid for coordinating the panel.
These fees included payments to the following panellists for their
contributions to the project: TWC, TW, AH, MRB, CG, DT,
SDeL, and LC — for their contributions to the project.

TWC has received research grants from BioFire Diagnostics,
Biomerieux, QIAGEN, Sense Biodetection, and Inflammatix. He
has received speaker fees, honoraria, and travel reimbursement
from BioFire, Biomerieux, QIAGEN, Cepheid, and Janssen, as
well as consultancy fees from Biomerieux, QIAGEN, Cepheid,
Roche, Janssen, and Synairgen. He has served on advisory boards
for Cepheid, Roche, Janssen, GSK, Shiongi, Sanofi, and Seqirus
and is a member of an independent data monitoring committee for
a Roche-sponsored trial. He owns shares in Synairgen plc.

DT is the owner Director of Health Policy Explained Limited. He
has received honoraria for lectures from iRythym, ResMed, WA
Communications, Regeneron, Gedeon Richter, PA Consulting,
Thornhill Events, Baxter Medical, Chase People, Consilient,
Daiichi Sankyo, Dovetail, Boehringer Ingelheim, Pierre Fabre,
AstraZeneca, Bayer, AbbVie, Accord, Alira Health, Amgen,


https://www.hra-decisiontools.org.uk/ethics/EngresultN1.html
https://www.hra-decisiontools.org.uk/ethics/EngresultN1.html

de Lusignan et al

15

Biogen, Connect Health, Convatec, Urgo, Ferring, Ipsen, Lily,
Nevro Medical, Novartis, Sandoz, Tesla Radiology, Warn, and
Mtech Access. He has served on advisory boards for Verpora,
Wilmington, Alira, Aspire, Decisive, and Mtech Access and
received research funding from AstraZeneca through his Primary
Care Network Director role.

SdeL holds or has held grants in his institution for respiratory vac-
cine research from AstraZeneca, GSK, Moderna, MSD, Sanofi,
and Seqirus. Moderna, Sanofi and Roche have supported point of
care testing research. SdeL been a member of advisory boards for
AstraZeneca, GSK and Sanofi.

TW, AH, BD, MRB, CG, and LC do not have any conflicts of
interest to declare.

Data Availability Statement

Two rounds of Delphi questionnaires distributed to the panel are
included as supplementary material. Additional data is available
on request from authors.

Supplemental Material

Supplemental material for this article is available online.

References

1. UK Health Security Agency. Surveillance of influenza and other
seasonal respiratory viruses in the UK, Winter 2023 to 2024.
September 6, 2024. Accessed April 15, 2024. https://www.gov.
uk/government/statistics/surveillance-of-influenza-and-other-
seasonal-respiratory-viruses-in-the-uk-winter-2023-to-2024/
surveillance-of-influenza-and-other-seasonal-respiratory-vi-
ruses-in-the-uk-winter-2023-to-2024

2. World Health Organization. Coronavirus disease (COVID-
19) pandemic. 2023. Accessed May 1, 2024. https://www.
who.int/europe/emergencies/situations/covid-19

3. NICE. Acute respiratory infection in over 16s: initial assess-
ment and management including virtual wards (hospital at
home). October 31, 2023. Accessed April 20, 2024. https://
www.nice.org.uk/guidance/qs210

4. NHS Digital. Hospital accident & emergency activity, 2022-
23. September 21, 2023. Accessed April 22, 2024. https:/
digital.nhs.uk/data-and-information/publications/statistical/
hospital-accident—emergency-activity/2022-23

5. European Centre for Disease Prevention and Control.
Acute respiratory infections in the EU/EEA: epidemio-
logical update and current public health recommendations.
December 15, 2023. Accessed May 3, 2024. https://www.
ecdc.europa.eu/en/news-events/acute-respiratory-infections-
eueea-epidemiological-update-and-current-public-health

6. O’Connell S, Conlan C, Reidy M, Stack C, Mulgrew A, Baruah
J. The impact of point-of-care testing for influenza A and B on
patient flow and management in a Medical Assessment Unit of a
general hospital. BMC Res Notes. 2020;13(1):143.

7. Clark TW, Lindsley K, Wigmosta TB, et al. Rapid multi-
plex PCR for respiratory viruses reduces time to result and
improves clinical care: results of a systematic review and
meta-analysis. J Infect. 2023;86(5):462-475.

8. Davies S, Boller E, Chase J, Beaubrun A, Miller C, Jensen 1.
A cost-consequence analysis of the Xpert Xpress cov-2/flu/
RSV plus test strategy for the diagnosis of influenza-like ill-
nesses. J Med Econ. 2024;27(1):430-441.

9. Chavada R, Clifford L, Weisback O. Clinical impact of rapid
diagnostics using Xpert Flu/RSVTM PCR on Antimicrobial
Stewardship Initiatives during influenza season. Infect Dis
Health. 2020;25(2):71-76.

10. Berry L, Lansbury L, Gale L, Carroll AM, Lim WS. Point
of care testing of influenza A/B and RSV in an adult respira-
tory assessment unit is associated with improvement in isola-
tion practices and reduction in hospital length of stay. J Med
Microbiol. 2020;69(5):697-704.

11. NHS England. Integrating in vitro point-of-care diagnos-
tics: guidance for urgent community response and virtual
ward services. August 29, 2023. Accessed April 18, 2024.
https://www.england.nhs.uk/long-read/integrating-in-vitro-
point-of-care-diagnostics-guidance-for-urgent-community-
response-and-virtual-ward-services/

12. NICE. Suspected acute respiratory infection in over 16s:
assessment at first presentation and initial management
[NG237]. October 31, 2023. Accessed May 2, 2024. https://
www.nice.org.uk/guidance/ng237

13. Nasa P, Jain R, Juneja D. Delphi methodology in health-
care research: how to decide its appropriateness. World J
Methodol. 2021;11(4):116-129.

14. Basheer A. The art and science of writing narrative reviews.
Int J Adv Med Health Res. 2022;9(2):124-126.

15. Schifano J, Niederberger M. How Delphi studies in the
health sciences find consensus: a scoping review. Systemat
Rev. 2025;14(1):1-14.

16. Jackson JL, Kuriyama A. How often do systematic reviews
exclude articles not published in English? J Gen Intern Med.
2019;34(8):1388-1389.

17. Lingervelder D, Koffijberg H, Kusters R, 1Jzerman MJ.
Health economic evidence of point-of-care testing: a system-
atic review. Pharmacoecon Open. 2021;5(2):157-173.

18. NHS England. Community diagnostic hubs in London delib-
eration report. November 2021. Accessed April 30, 2024.
https://www.england.nhs.uk/london/our-work/patient-and-
public-involvement-reports/community-diagnostic-hubs-in-
london-deliberation-report/

19.  World Health Organization. Antimicrobial resistance. November
21, 2023. Accessed April 25, 2024. https://www.who.int/news-
room/fact-sheets/detail/antimicrobial-resistance

20. Department of Health and Social Care. The UK’s five-year
national action plan for antimicrobial resistance. January 24,
2019. Accessed April 28, 2024. https://www.gov.uk/govern-
ment/publications/uk-5-year-action-plan-for-antimicrobial-
resistance-2019-to-2024

21. NICE. NICE real-world evidence framework. June 23, 2022.
Accessed May 4, 2024. https://www.nice.org.uk/corporate/
ecd9/chapter/overview

22. lacobucci G. NHS facing “Perfect storm” as flu admissions
rise 40% in a week. Br Med J. Published online December 2,
2022.

23. Jung A, Braun T, Armijo-Olivo S, Challoumas D, Luedtke
K. Consensus on the definition and assessment of external
validity of randomized controlled trials: a Delphi study. Res
Synthes Methods. 2023;15(2):288-302.

24. Sinha IP, Smyth RL, Williamson PR. Using the Delphi
technique to determine which outcomes to measure in clini-
cal trials: recommendations for the future based on a sys-
tematic review of existing studies. PLoS Med. 2011;8(1):
€1000393.

Narrative Literature Review

Armstrong A, Battersby A. Does point of care testing for respira-
tory viruses alter management of children presenting to the
paediatric accident and emergency department? Abstracts.
Published online September 30, 2021. doi:10.1136/archdis-
child-2021-rcpch.67


https://www.gov.uk/government/statistics/surveillance-of-influenza-and-other-seasonal-respiratory-viruses-in-the-uk-winter-2023-to-2024/surveillance-of-influenza-and-other-seasonal-respiratory-viruses-in-the-uk-winter-2023-to-2024
https://www.gov.uk/government/statistics/surveillance-of-influenza-and-other-seasonal-respiratory-viruses-in-the-uk-winter-2023-to-2024/surveillance-of-influenza-and-other-seasonal-respiratory-viruses-in-the-uk-winter-2023-to-2024
https://www.gov.uk/government/statistics/surveillance-of-influenza-and-other-seasonal-respiratory-viruses-in-the-uk-winter-2023-to-2024/surveillance-of-influenza-and-other-seasonal-respiratory-viruses-in-the-uk-winter-2023-to-2024
https://www.gov.uk/government/statistics/surveillance-of-influenza-and-other-seasonal-respiratory-viruses-in-the-uk-winter-2023-to-2024/surveillance-of-influenza-and-other-seasonal-respiratory-viruses-in-the-uk-winter-2023-to-2024
https://www.gov.uk/government/statistics/surveillance-of-influenza-and-other-seasonal-respiratory-viruses-in-the-uk-winter-2023-to-2024/surveillance-of-influenza-and-other-seasonal-respiratory-viruses-in-the-uk-winter-2023-to-2024
https://www.who.int/europe/emergencies/situations/covid-19
https://www.who.int/europe/emergencies/situations/covid-19
https://www.nice.org.uk/guidance/qs210
https://www.nice.org.uk/guidance/qs210
https://digital.nhs.uk/data-and-information/publications/statistical/hospital-accident�emergency-activity/2022-23
https://digital.nhs.uk/data-and-information/publications/statistical/hospital-accident�emergency-activity/2022-23
https://digital.nhs.uk/data-and-information/publications/statistical/hospital-accident�emergency-activity/2022-23
https://www.ecdc.europa.eu/en/news-events/acute-respiratory-infections-eueea-epidemiological-update-and-current-public-health
https://www.ecdc.europa.eu/en/news-events/acute-respiratory-infections-eueea-epidemiological-update-and-current-public-health
https://www.ecdc.europa.eu/en/news-events/acute-respiratory-infections-eueea-epidemiological-update-and-current-public-health
https://www.england.nhs.uk/long-read/integrating-in-vitro-point-of-care-diagnostics-guidance-for-urgent-community-response-and-virtual-ward-services/
https://www.england.nhs.uk/long-read/integrating-in-vitro-point-of-care-diagnostics-guidance-for-urgent-community-response-and-virtual-ward-services/
https://www.england.nhs.uk/long-read/integrating-in-vitro-point-of-care-diagnostics-guidance-for-urgent-community-response-and-virtual-ward-services/
https://www.nice.org.uk/guidance/ng237
https://www.nice.org.uk/guidance/ng237
https://www.england.nhs.uk/london/our-work/patient-and-public-involvement-reports/community-diagnostic-hubs-in-london-deliberation-report/
https://www.england.nhs.uk/london/our-work/patient-and-public-involvement-reports/community-diagnostic-hubs-in-london-deliberation-report/
https://www.england.nhs.uk/london/our-work/patient-and-public-involvement-reports/community-diagnostic-hubs-in-london-deliberation-report/
https://www.who.int/news-room/fact-sheets/detail/antimicrobial-resistance
https://www.who.int/news-room/fact-sheets/detail/antimicrobial-resistance
https://www.gov.uk/government/publications/uk-5-year-action-plan-for-antimicrobial-resistance-2019-to-2024
https://www.gov.uk/government/publications/uk-5-year-action-plan-for-antimicrobial-resistance-2019-to-2024
https://www.gov.uk/government/publications/uk-5-year-action-plan-for-antimicrobial-resistance-2019-to-2024
https://www.nice.org.uk/corporate/ecd9/chapter/overview
https://www.nice.org.uk/corporate/ecd9/chapter/overview

16

Health Services Insights

Beal SG, Posa M, Gaffar M, et al. Performance and impact of a
CLIA-waived, point-of-care respiratory PCR panel in a pedi-
atric clinic. Paediatr Infect Dis J. 2020;39(3):188-191.

Beard KR, Borca F, Phan H, et al. Routine, molecular point-of-
care testing for SARS-CoV-2 and other respiratory viruses
within an acute oncology service improves patient care. J
Infect. 2023;87(6):516-523.

Berry L, Lansbury L, Gale L, Carroll AM, Lim WS. Point of care
testing of Influenza A/B and RSV in an adult respiratory
assessment unit is associated with improvement in isola-
tion practices and reduction in hospital length of stay. J Med
Microbiol. 2020;69(5):697-704.

Bibby HL, De Koning L, Seiden-Long I, et al. A pragmatic ran-
domized controlled trial of rapid on-site influenza and res-
piratory syncytial virus PCR testing in paediatric and adult
populations. BMC Infect Dis. 2022;22(1):854

Boukli N, Flamand C, Chea KL, et al. One assay to test them all:
multiplex assays for expansion of respiratory virus surveil-
lance. Front Med. 2023;10:1161268.

Brigadoi G, Gastaldi A, Moi M, et al. Point-of-care and rapid tests
for the etiological diagnosis of respiratory tract infections in
children: a systematic review and meta-analysis. Antibiotics.
2022;11(9):1192.

Chavada R, Clifford L, Weisback O. Clinical impact of rapid
diagnostics using Xpert Flu/RSVTM PCR on Antimicrobial
Stewardship Initiatives during influenza season. Infect Dis
Health. 2020;25(2):71-76.

Davies S, Boller E, Chase J, Beaubrun A, Miller C, Jensen 1. A
cost-consequence analysis of the Xpert Xpress CoV-2/Flu/
RSV plus test strategy for the diagnosis of influenza-like ill-
nesses. J Med Econ. 2024;27(1):430-441.

de Lusignan S, Hoang U, Liyanage H, etal. Integrating molecular point-
of-care testing for influenza into primary care: a mixed-methods
feasibility study. BrJ Gen Pract. 2020;70(697):e555-¢562.

Dimopoulou D, Vourli S, Douros K, Pournaras S, Papaevangelou
V. Use of point-of-care molecular tests reduces hospitali-
zation and oseltamivir administration in children present-
ing with influenza-like illness. J Med Virol. 2020;93(6):
3944-3948.

Escarate E, Jones CG, Clarke E, et al. Rapid on-site molecular
Point of Care Testing during influenza outbreaks in aged care
facilities improves antiviral use and reduces hospitalization.
Aust N Zeal J Public Health. 2022;46(6):884-888.

Fanshawe TR, Tonner S, Turner PJ, et al. Diagnostic accuracy of a
point-of-care antigen test for SARS-CoV-2 and influenza in
a primary care population (RAPTOR-C19). Clin Microbiol
Infect. 2024;30(3):380-386.

Farfour E, Roux A, Ballester M, et al. Improved performances of
the second generation of the ID NOW influenza A&B 2® and
comparison with the GeneXpert®. Europ J Clin Microbiol
Infect Dis. 2020;39(9):1681-1686.

Khalid TY, Duncan LJ, Thornton HV, et al. Novel multi-virus
rapid respiratory microbiological point-of-care testing in
primary care: a mixed-methods feasibility evaluation. Fam
Pract. 2021;38(5):598-605.

Mac S, O’Reilly R, Adhikari NKJ, Fowler R, Sander B. Point-of-
care diagnostic tests for influenza in the emergency department:
a cost-effectiveness analysis in a high-risk population from a
Canadian perspective. PLoS One. 2020;15(11):¢0242255.

Matheeussen V, Loens K, Kuijstermans M, et al. Diagnostic per-
formance of the Idylla™ respiratory panel for molecular
detection of influenza A/B in patients presenting to primary
care with influenza-like illness during 3 consecutive influ-
enza seasons. J Clin Virol. 2021;144:104998.

May L, Robbins EM, Canchola JA, Chugh K, Tran NK. A study
to assess the impact of the cobas point-of-care RT-PCR
assay (SARS-CoV-2 and Influenza A/B) on patient clinical
management in the emergency department of the University
of California at Davis Medical Center. J Clin Virol.
2023;168:105597.

Morris TC, Bird PW, Horvath-Papp E, et al. Xpert Xpress Flu/
RSV: validation and impact evaluation at a large UK hospital
trust. J Med Virol. 2021;93(8):5146-5151.

Schober T, Wong K, DeLisle G, et al. Clinical outcomes of rapid
respiratory virus testing in emergency departments. JAMA
Intern Med. 2024;184(5):528-536.

Shahrzad S, Balasubramaniam K, Kousgaard MB, Thilsing T,
Sendergaard J, Overbeck G. Implementing PCR testing in
general practice — a qualitative study using normalization
process theory. BMC Health Serv Res. 2023;23(1):1325.

Shen N, Zhou Y, Luo L, et al. Evaluation of molecular point-of-
care testing for respiratory pathogens in children with res-
piratory infections: a retrospective case-control study. Front
Cell Infect Microbiol. 2021;11:778808.

Tee PS. Single centre experience: managing seasonal influenza
without a point-of-care test. J Infect Prev. 2023;24(3):137-
140.

Teebagy S, Wang Z, Dunlap D, et al. Understanding health-
care professionals’ perspectives on point-of-care testing.
Diagnostics (Basel). 2022;12(2):533.

Timbrook TT, Glancey M, Noble BA, et al. The epidemiology of
pediatric outpatient acute respiratory tract infections in the
US: a multi-facility analysis of multiplex PCR testing from
2018 to 2023. Microbiol Spectr. 2023;12(1):e03423.

Yang S, Li H, Tang Y, et al. Multiplex tests for respiratory tract
infections: the direct utility of the FilmArray respiratory
panel in emergency departments. Can Respir J. 2020;1:1-8.

Yin N, Van Nuffelen M, Bartiaux M, et al. Clinical impact of
the rapid molecular detection of RSV and influenza A
and B viruses in the emergency department. PLoS One.
2022;17(9):¢0274222.

Appendix A: Search Strategy

(Antimicrobial Resistance OR Quality of Life OR Hrqol
OR AMR OR Utility OR Cost-Effectiveness OR
Guidelines OR Feasibility OR Implementation)

AND (General Practice OR Primary Care OR POC OR
Decentralised OR Point of Care OR Outpatient)

AND (Nucleic Acid Amplification Test OR NAAT OR
Diagnostic Test OR Polymerase Chain Reaction Testing
OR Rapid PCR Testing OR Multiplex testing OR PCR
testing)

AND (Severe Acute Respiratory Infection OR Flu OR
Severe Acute Respiratory Syndrome OR COVID-19 OR
COVID OR RSV OR Influenza A OR Influenza B)



