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ABSTRACT

Objectives The use of rapid point-of-care tests (POCTSs)
has been advocated for improving patient management
and outcomes and for optimising antibiotic prescribing.
However, few studies have explored healthcare workers’
views about their use in febrile children. The aim of this
study was to explore the perceptions of hospital-based
doctors and nurses regarding the use of POCTs in England.
Study design Qualitative in-depth interviews with
purposively selected hospital doctors and nurses. Data
were analysed thematically.

Setting Two university teaching hospitals in London and
Newcastle.

Participants 24 participants (paediatricians, emergency
department doctors, trainee paediatricians and nurses).
Results There were diverse views about the use of POCTs
in febrile children. The reported advantages included their
ease of use and the rapid availability of results. They were
seen to contribute to faster clinical decision-making; the
targeting of antibiotic use; improvements in patient care,
flow and monitoring; cohorting (ie, the physical clustering
of hospitalised patients with the same infection to limit
spread) and enhancing communication with parents.
These advantages were less evident when the turnaround
for results of laboratory tests was 1-2 hours. Factors
such as clinical experience and specialty, as well as the
availability of guidelines recommending POCT use, were
also perceived as influential. However, in addition to their
perceived inaccuracy, participants were concerned about
POCTs not resolving diagnostic uncertainty or altering
clinical management, leading to a commonly expressed
preference for relying on clinical skills rather than test
results solely.

Conclusion In this study conducted at two university
teaching hospitals in England, participants expressed
mixed opinions about the utility of current POCTs in the
management of febrile children. Understanding the current
clinical decision-making process and the specific needs
and preferences of clinicians in different settings will be
critical in ensuring the optimal design and deployment of
current and future tests.

INTRODUCTION
Febrile illness is one of the most common
reasons for children to present to hospital,
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Strengths and limitations of this study

» A specific focus on the paediatric population.

» The inclusion of two hospitals in two different
settings.

» A multidisciplinary and diverse group of participants
including nurses and doctors with different levels of
clinical experience and training.

» The study took place in university teaching hospitals
and did not explore the views of clinicians in other
settings.

» The study explored the views of participants on sev-
eral point-of-care tests (POCTs) used in febrile chil-
dren, limiting the amount of detail obtained about
specific POCTs.

and managing it can often be challenging."
The majority of febrile children will have self-
limiting infections that can be safely managed
athome, often without antibiotics.>™® However,
a few will have potentially severe infections
and identifying these children from the
others can be difficult, as clinical symptoms
and signs are often nonspecific in children.”
Consequently, they may be prescribed antibi-
otics that are not needed, subjected to inva-
sive tests, and admitted for monitoring while
awaiting microbiology results.*® As well as the
direct impact this may have on children and
parents in terms of distress, costs and incon-
venience,” there may also be indirect impacts
in terms of antimicrobial resistance.”

The WHO advocates the use of rapid point-
of-care tests (POCTs) to reduce the use of
antibiotics.® POCTs have the potential to
aid clinical decision-making, limit the use
of other invasive tests and improve the use
of medical resources in general.9 However,
achieving these impacts depends on several
factors, including whether POCTs are taken
up by healthcare workers and how they influ-
ence clinical decisions.'” This cannot be
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assumed, for example, when malaria POCTs were intro-
duced, many clinicians continued to prescribe antimalar-
ials despite patients testing negative.''

The types of POCTs that are currently available for
the management of childhood infections include urine
dipsticks; rapid tests for Group A Streptococcal throat infec-
tions (rapid strep test); rapid respiratory virus tests for
respiratory syncytial virus (RSV) or influenza and blood-
based tests including C reactive protein (CRP) and blood
gas analysers.

To date, research exploring the views of clinicians on
the use of POCTs for managing patients with infections,
have predominantly focused on general practitioners
(GPs) treating adult patients.'” To the best of our
knowledge, only one study pertains to the perceptions of
hospital-based healthcare workers regarding the use of
POCTs in children.”

The aim of this study was to explore the experiences and
attitudes of hospital-based doctors and nurses regarding
the use of POCTs in children with acute infections and to
identify factors that influence their use.

METHODS

Qualitative in-depth interviews with doctors and nurses
were conducted to better understand their experi-
ences and attitudes regarding POCT use in children
with suspected infection.”’ Ontologically, our approach
adhered to subtle realism, and epistemologically to inter-
pretivism,*” * because we believed that although reality
(ie, the use of diagnostics) exists independently of our
beliefs, the interpretation of participants’ perceptions
and how they make sense of their experiences were
needed to ascertain what influences POCT usage.

The research team comprised of two public health
professionals and five paediatricians with experience in
qualitative methods. Two topic guides, one for doctors
and one for nurses, were developed based on a review
of the literature (online supplemental file 1). These
were piloted with two paediatricians and two nurses at St
Mary’s Hospital in London. The pilot interviews were not
included in the analysis. The topic guides were iteratively
adapted during data collection after regular debriefings
between EL, QL and JED to discuss main findings, refine
questions and explore new areas of inquiry.**

Eligible participants comprised of doctors and nurses
with responsibility for making decisions about whether or
not to use POCTs on febrile children in two university
teaching hospitals: the Great North Children’s Hospital in
Newcastle and St Mary’s Hospital in London. We purpo-
sively chose not to interview other subspecialty paediatri-
cians such as paediatric infectious disease specialists as
they are less often responsible for decisions on POCT use
in the acute hospital setting. Purposive maximum vari-
ation sampling was used, focusing on participants with
different clinical roles and varying years of experience.
A sampling matrix was developed specifying the targeted
number of participants of each healthcare worker

category (consultant paediatrician, paediatric trainee
with three or more years training, paediatric trainees with
less than three years training and emergency department
(ED) nurses) (online supplemental file 2). As members
of staff of the two hospitals, SY, RN, IM, ME contacted
available paediatric staff who fitted the inclusion criteria
to ascertain their interest in being interviewed for the
study. Those who agreed were then followed-up by the
two interviewers (EL, male) and (QL, female) who were
not known to the participants, and who provided the
detailed participant information sheet obtained written
informed consent and arranged the interview date. The
study aimed to include 22-30 participants, a sample size
that is in line with other qualitative studies investigating
healthcare workers’ perceptions and was expected to
allow for data saturation.'” " ' Identifying the actual
point of data saturation was important to make best use
of the available time and resources and to minimise
the disruption caused by diverting healthcare providers
from their normal clinical activities. During the regular
debriefings, EL, QL, and JED identified whether any new
ideas had been raised. Once no new ideas had emerged
from the last several interviews, the authors agreed that
data saturation had been reached. One-on-one audio-
recorded interviews took place between June and August
2018 during normal work hours at the respondents’ work-
place. Either EL or QL conducted the interview while the
other took field notes.

The interview records were transcribed verbatim by
EL and QL and back checked against the recording and
field notes for accuracy. The transcripts were anonymised
(only participants’ job titles were documented) and then
analysed thematically.** The analysis was both deductive
(ie, partly based on pre-existing knowledge) and induc-
tive (ie, additional concepts were identified from the
data set). EL and QL generated two initial lists of coding
from the data set through line-by-line coding (online
supplemental file 3). EL, QL and JED then agreed on
an analytical framework comprising the most relevant
codes and used the framework to recode the entire data
set. Matrices were used to display data related to initial
themes (online supplemental file 4). Iterative explora-
tion of the data identified patterns within the data set and
continued until no new themes were identified. Further
refinement was carried out with the rest of the research
team to ensure themes were internally coherent and
distinctive to produce clear descriptions and explana-
tions of each theme.

Ethical approval was obtained from the London School
of Hygiene & Tropical Medicine Ethics Committee (Refer-
ence: 15 040-15088). Health Research Authority approval
(Reference: IRAS 248723) and administrative approval
were obtained from the Imperial College Healthcare
NHS Trusts (Reference: 18SM4662) and Newcastle upon
Tyne Hospital NHS Foundation (Reference: 248723).
The Consolidated Criteria for Reporting Qualitative
Research (COREQ) checklist has been completed (online
supplemental file 5).
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Table 1 Number of different types of healthcare workers
interviewed

Hospital site

SMH, GNCH,
Healthcare workers London Newcastle Total
Nurses —Paediatric 1 8 4
Emergency Department
Consultants —Paediatric 3 2 5
Emergency Department
Consultants— General 2 1 &
Paediatrics
Trainee doctors—Senior 4 3 7
House Officers
Trainee doctors — 2 3} 5
Registrars
Total 12 12 24

GNCH, Great North Children’s Hospital, Newcastle; SMH, St
Mary’s Hospital, London.

Patient and public involvement
Patients and members of the public were not involved in
the design of this study.

RESULTS

A total of 24 out of 27 invited healthcare workers were
interviewed (table 1); two nurses and one trainee doctor
did not reply to the invitation. Interviews lasted for 60-75
min. Most participants fully engaged with the interviews
and readily shared their views on the topics of interest
with little direction from the interviewers. Participants’
experience of using POCTs varied at the two hospitals.
Although all participants reported routine use of urinary
dipsticks, RSV rapid tests and blood gas tests, some partic-
ipants from St Mary’s Hospital recalled also having access
to CRP and rapid strep tests in past studies (please see
online supplemental file 6 and 7 for description of POCT
availability and oversight at the two hospitals).

A range of reasons was given for and against using
POCTs. These have been grouped into eight themes
(box 1): five pertaining to factors encouraging the use
of POCTs (box 2) and three for factors discouraging the
use of these tests (box 3) in the management of febrile
children.

Factors encouraging the use of rapid POCTs

Most participants were keen on using POCTs due to their
inherent advantages (box 2). One of the main cited advan-
tages was their ease of use and speed with which they can
provide results when compared with hospital laboratory-
based diagnostics. This was seen to contribute to accel-
erating decision-making and improving patient flow in
busy wards. However, a few participants questioned the
magnitude of this impact and noted that these advantages
were largely context dependent. In circumstances where
laboratories were able to return results within one to two

Box1 Summary of themes
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Factors encouraging the use of point-of-care tests

Advantages

» Ease of use and rapid availability of test results (leading to faster
decision-making and enhanced patient flow).

» Improved clinical care (resulting from targeted antibiotic treatment,
facilitated patient cohorting, closer monitoring and improved com-
munication with caregivers).

» Minimal test invasiveness.

Other factors

» Being less experienced.

» Being a paediatric infectious disease specialist > general paedia-
trician > GP.

» Guidelines recommending their use.

Factors discouraging the use of point-of-care tests

» Concerns over test accuracy.

» Failure to resolve diagnostic uncertainty and alter clinical
management.

» Preferential reliance on clinical skills and acumen.

hours, some felt that the potential benefit in terms of the
rapidity of POCTs result was outweighed by the perceived
greater accuracy of laboratory-based tests, the possibility
to monitor the patient’s clinical evolution and the flexi-
bility to see other patients in parallel while awaiting labo-
ratory results.

Urine dipsticks and CRP POCTs were reported to
support quicker decision-making on whether or not to
prescribe antibiotics or to perform additional diagnostic
tests. Rapid RSV testing was valued for assisting with the
timely cohorting of children with respiratory infections,
thereby limiting the potential for nosocomial transmis-
sion. The ability to use rapid POCTs without the help of
other doctors or nurses, and to get results independently
from the laboratory, was important for many participants,
because it allowed for easier repeat testing for monitoring
purposes and provided participants with a greater sense
of direct control over the care of their patients. Blood
gas POCTs were a notable example of this. Additionally,
obtaining results rapidly allowed clinicians to quickly
communicate results to parents which helped them to
justify clinical decisions and to reduce overall parental
anxieties, which was felt to have contributed to improved
caregivers’ experience. Finally, a noted benefit of blood-
based POCTs was that they could be performed on finger-
prick blood rather than requiring venepuncture, which
was seen as more invasive and difficult to perform. This
contributed to their acceptability not only to clinicians
but also to children and their parents. Aside from the
described advantages inherent to POCTs, there were
also other factors that influenced the use of POCTs. For
doctors, their level of experience appeared to influence
their use of diagnostics. There was a prevailing percep-
tion that less experienced clinicians used more POCTs as
the tests served as learning tools as well as a ‘safety net’
if their clinical acumen proved inadequate. Moreover,
participants also alluded that diagnostics use, including
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Box 2 Direct quotes about the factors that encourage the
use of rapid point-of-care tests

Box2 Continued

Advantages

Ease of use and rapid availability of test results

‘If it's something the nurses could do really easily and quickly then it
would help again, the flow and performance through the department.
So let’s say it takes 20 minutes to wee [make urinate] a child and it
takes a specialist, a nurse, and the doctor...the nurse holding and etc,
and you've got a really busy queue, and if you've got a really easy finger
prick test that a nurse can do. (ED Paeds Consultant 1)

‘Because it [POCTs in general] would just make things a lot quicker.
Decision making a lot quicker. Being seen by doctors a lot quicker.’
(Nurse 3)

‘So, you still might sit on the fence and want to admit and observe but it
helps you just maybe make that decision a little bit quicker.” (ED Paeds
Consultant 1)

‘So speed is probably the main advantage really and by virtue of being
less people involved, it’s a bit more accessible. You can also do them
yourself, so you don’t necessarily have to wait for other people to do the
test.” (Trainee 8)

Improved clinical management of febrile children

a) More targeted antibiotic treatment

‘So that [urine dipstick] might change your choice of...not only whether
you would give them antibiotics, but also what antibiotics you would
give.” (Trainee 9)

‘| think that [POCTs in general] would help us with our overprescribing
but also help reassure us that we are finding the ones that do need anti-
biotics and getting them to them [the children).” (ED Paeds Consultant 2)

‘...1 think bloods is probably one of the bigger ones...it just gives a
much better indication as to whether or not we would treat with antibi-
otics or what...like...what kind of route you would go down...” (Nurse
3)

b) Deciding cohorting and disposition of patient

‘The RSV test, we primarily..., are used for children who are being ad-
mitted. So we don't use it as a diagnostic test per se for children in the
ED. But they use it for cohorting children if they are admitted to the
ward.” (ED Paeds Consultant 5)

‘You know that kid where you are a little bit unsure, then the CRP come
back at 5. And you were kinda thinking that it was probably ok, then it
would influence a bit. Whereas the CRP came back at 60 or 100, then
you be like, right they definitely need to come in (be hospitalised) and
that sort of stuff.” (ED Paeds Consultant 1)

Continued

‘With the urine [dipstick), | think we're determining whether they need
other tests really and whether we need to screen further or look for
other sources of infection.” (ED Paeds Consultant 2)

c) Closer monitoring for clinical changes

‘It’s the repeat tests that | think that’s the bigger advantage that they al-
low more easy repeat so you can assess the response to your treatment
(...)l think that is the single biggest advantage ‘cause it gives you the
quantification of the effect of your treatment.’” (ED Paeds Consultant 4)

‘CRP (...), I think it is useful for monitoring if you've got a patient
that is not following the usual course. Like if you got a drop in CRP
and a raise again. | think it's very useful’ (ED Paeds Consultant 2)

d) Improved communication with caregivers

‘Parents find it quite stressful how long something like bloods can take.
They often come in and ask like how long it’s going to be until my bloods
are back. At least with urine and blood gas, you can kind of tell them
fairly instantly. Like put their mind at rest and things.” (Nurse 1)

‘| think parents put great faith in technology. If you have a CRP that
is negative, then it's negative. And if it's positive, then it's positive. So
| think it'’s much more black and white way. And so, | think...it can
be very convincing for them. So | think it can be helpful in that way.’
(Trainee 9)

‘| think if somebody [parents] wanted antibiotics and | was sure they
didn't [need] and the [rapid] CRP was there, | would be tempted, even
though | thought know that it’s not necessarily evidence based to do a
POCT, and say your CRP is only 6, you don't need antibiotics.” (ED Paeds
Consultant 5)

Minimal test invasiveness

‘| might use that ‘cause it’s easy to do whereas | wouldn’t want to do a
proper venous blood test on a child because it’s a painful procedure. A
child would tolerate a little finger-prick, not like it, but they will tolerate
it. Whereas a proper blood test involves lots of screaming, time, big
needle, waiting around for hours.’ (Gen Paeds Consultant 2)

‘Just thinking about, managing a sweaty toddler whose heart can be
tachycardic who | think is probably going to be ok, and I'm struggling
to get bloods, but if | could do a finger prick and | can get results in ten
minutes, if it was a CRP of 100, | could take my time that we've got
access and reassure the parents of why that was, whereas if it was 10,
I'd say well alright, we don't have to do bloods, we're just going to keep
you here for a few hours and see how you are...so | think that would be
helpful.” (ED Paeds Consultant1)

Other factors
Training, experience and specialty

Continued
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‘When you are a junior doctor you do a bit of more investigations and
then you build a bit more of a profile and you get a feel for whether
children are more unwell or not. (As a senior,) you probably tend to use
less investigations.’ (ED Paeds Consultant 1)

‘We would have a tendency in the A&E to do more investigations than a
GP would...it’s all about what you are used...what population that you
see. So obviously, if you are an ID [infectious diseases] consultant, then
you're seeing all the weird and wonderful so all the other stuff is filtered
out by parents and GP and then by A&E and so the population that they
see is different.” (ED Paeds Consultant 1)

‘If I had a point of care available for other things, | would use it. | would
use a CRP, an FBC, | mean | would use everything if | can get it instantly
from a finger-prick size sample. | know there is a feeling that probably
when you get more senior, that you would sometimes you don't want
the information from a blood test but at my level, | would...’ (Trainee 5)

Guidelines

‘And so, | think we are very influenced by guidelines because we feel
securities with guidelines. And so, to do a POCT, | would do it [if it is in
the guidelines] because if | don't do it and it goes wrong, how will | de-
fend myself. And essentially in fever, | already feel vulnerable.’ (Trainee
9)

‘So | think with a POCT around fever, then you have to have a guideline
about how you are gonna use the results. Because especially things
like CRP, everyone is going to interpret CRP differently. (...) And so it
would have to be a part of a guideline on how to interpret the results.’
(Trainee 9)

‘If the guideline says to do...if there was a well-respected guideline in
place for a particularly clinical scenario that says you should use this
test, then of course, | would expect we would have to have a very good
reason of why we aren't doing that test.’” (ED Paeds Consultant 4)

POCTs, varied according to their perceptions of the risk
for severe infections, which itself was dependent on the
clinician’s specialty training and the population seeking
care. Some participants believed that GPs used less diag-
nostics than emergency department paediatricians, who
in turn use less diagnostics than paediatric infectious
disease specialists. This was thought to be because the
patient population seen by the three types of clinicians
differed, with GPs seeing proportionally fewer children
with severe infections.

Finally, clinical guidelines were also seen as important.
Participants reported that guidelines including recom-
mendations on the use of the tests and the interpretation
of results in children would be highly influential in their
decision to use POCTs. This was because guidelines were

Box 3 Direct quotes about the factors discouraging the
use of rapid point-of-care test

Concerns over test accuracy
‘It may still be a viral infection and you have a borderline CRP and it may
mean you have to go on and do further tests.’ (ED Paeds Consultant 2)

‘There is a perception that they [POCTs] are less reliable, so often,
there’s a follow up with the formal lab equivalent...if you are shown
a strong evidence base for accuracy of each POCT test, that would be
critical for adoption.” (Trainee 11)

‘... ifthere was one test that could tell me if it wasn't bacterial infection,
then yup. Fantastic. Something better than CRP. Yeah, it'd definitely be
useful for that. If there was a viral diagnostic test that could tell me ev-
ery single virus. Absolutely. Yeah. Definitely. | think if there were better,
more evidence-based tests than yes | think we will definitely use them
more.” (ED Paeds Consultant 5)

‘| guess you'll have to do some research into that in terms of how to
validate that...because sometimes | feel like a lot of the research...are
actually done on...adults rather than children.’ (Trainee 7)

Failure to resolve diagnostic uncertainty and alter clinical
management

‘| don’t think any of the POCTs necessarily give you a diagnosis unless
you’ve got a urine dipstick that is positive for urine infection. Umm, so |
don’t think they really change your diagnosis as such.’ (Trainee 2)

‘So | think that if I'm at the point where | want more information and |
want to know what the CRP, | automatically want to observe them for a
few hours, so it doesn't actually make that much of a difference to my
working practice because | put less emphasis on the test than | do on
the observations.’ (Trainee 9)

‘| want something that’s a binary. Because | think what you might find
with a lot of tests, it is a lot of grey. And it will give you an answer that,
it could be a virus, it could be a bacteria; we're not really that sure. In
which case it’s useless as another blood test. Quicker, but otherwise no
better. Because that’s what our CRP, our white cells show, and we are
still left in the situation.” (Gen Paeds Consultant 2)

‘| would be far more in favour of a test that could predict the likelihood
of significant deterioration rather than one that could tell me whether
something is viral or bacterial.” (ED Paeds Consultant 4)

‘So, if you take an NPA [nasopharyngeal aspirate), which is how we test
for viral respiratory panels here, you're testing for 10 viruses. If you only
take the RSV rapid test, you are only testing for RSV. And you still need
to get a sample from the child. If you are getting a sample then why not
just get the whole thing?’ (Trainee 5)

perceived as both providing reassurance of best practices Continued
and protection against malpractice.
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‘| guess the thing that | would want to know is that: are they [POCTs]
likely to change my management here and how?...in a way that is going
to be clinically significant. So, for example, a throat swab, if I'm going
to prescribe antibiotics and the throat swab confirmed that then that is
great, but that hasn't really changed anything.” (ED Paeds Consultant 4)

Preferential reliance on clinical acumen

‘Just the basic clinical skills that doctors. ..l think POCTs supplement
what we do as doctors rather than replace it. | don't think they can be
used in isolation.” (ED Paeds Consultant 2)

‘If I wasn't worried, | would trust my judgement because sometimes
if you do further test to reassure a parent and it's not needed, you are
putting a child through invasive tests, but you are potentially going to
find something that might not be helpful in the bigger picture...Where
| can, | like to manage on my clinical judgement in looking at the child
and my observational skills.” (ED Paeds Consultant 2)

‘Like | said, | think basically a lot of what | do is based on history and
examination.. .the essential skills that doctors need to know. | trust my
history and examination quite a bit.” (Trainee 10)

Factors discouraging the use of rapid POCTs

Several participants were concerned about the accuracy
of the test results (box 3). It was commonly perceived
that there were discrepancies in relation to the patient’s
clinical presentation and/or when compared with labo-
ratory tests. These concerns undermined clinicians’ trust
in POCTs, and often resulted in subsequent confirmatory
laboratory tests to be performed prior to making a clin-
ical decision. Many also cited the lack of strong evidence
supporting the accuracy of some POCTs for paediatric
use, some noting that existing POCTs such as CRP had
predominantly only been validated in adults.

Another notable reason for hesitancy about some POCTs
was their perceived inability to adequately address diagnostic
uncertainty. Some participants mentioned that with current
POCTs that provide numerical results (e.g. CRP levels)
instead of binary results (‘positive/negative’), the tests were
unable to provide a definitive clinical answer when results
were within an ‘intermediate’ range. Other participants felt
that current POCTs were not able to reliably predict which
initially well-appearing febrile children were at risk of clinical
deterioration and therefore required hospitalisation. This
was perceived to be an important feature of diagnostics for
managing fever in children. It was also commonly noted that
some POCTs were only designed to detect a single pathogen
such as RSV, which was of limited utility compared with the
range of different pathogens that were detectable from
laboratory-based panels. Altogether, this failure to resolve
diagnostic uncertainty was seen to limit the potential for

POCTs to alter clinical decisions. In addition, even when
POCTs were perceived as accurate, it was felt that their results
might not prove consequential enough to warrant a change
in the patient’s overall clinical management. An example
of this was the rapid Group A strep test. While the test was
acknowledged to be sensitive and specific, some participants
felt that they would make a decision to prescribe antibi-
otics irrespective of whether a test confirmed the presence
of Group A streptococcus or not. However, the results of other
POCT5, such as urine dipsticks, greatly influenced clinical
management for many participants.

Overall, in view of the perceived limitations of POCTs,
participants expressed a preference for prioritising
their clinical skills (history, examination, observation of
patients) and acumen over the reliance on diagnostics in
guiding their clinical management of febrile children.

Comparison of views between types of participants

The views expressed by different types of participants were
broadly similar. However, there was a trend towards some
differences emerging, mainly between trainees versus
consultants and nurses. Specifically, consultants stressed
the importance of relying on their clinical acumen,
more so than trainees. They also felt that trainees used
more POCTs, a sentiment was also shared by nurses,
but this was seldom reported by trainees. Trainees more
often mentioned how CRP results can appear normal
for a child at the beginning of a serious infection, while
consultants seemed more concerned with the difficulty
of interpreting intermediate CRP results. The potential
contribution of POCT usage in improving antibiotic stew-
ardship was mentioned widely but generally with stronger
emphasis by consultants and nurses than trainees. Finally,
nurses mentioned their willingness to perform more
POCTs independently of doctors in the future. While
consultants and trainees rarely commented on who
should be performing the tests, when they did, they were
not against nurses using POCTs independently.

DISCUSSION
This study provides insight into what hospital-based
doctors and nurses in England think of POCTSs in relation
to managing children with suspected infection, a topic on
which little has previously been published. Within the two
hospitals, we interviewed a diverse range of healthcare
providers who have responsibility for deciding on the use
of POCTs including both consultants in general paediat-
rics and emergency paediatrics, paediatric trainees with
different levels of experience and nurses. A range of
reasons for and against the use of POCTs was identified.
The advantages of POCTs over laboratory-based tests
in terms of their ease of use and the rapid availability of
results were widely recognised. Other reported poten-
tial benefits included faster clinical decision-making;
improved monitoring of patients; more targeted use of
antibiotics; enhanced patient flow; the rapid cohorting
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of inpatients with respiratory infection and improved
communication with parents. However, these advantages
were less evident when laboratories were able to return
results within a few hours. Being able to perform blood-
based POCTs on finger-prick samples was also seen as less
invasive and, therefore, more acceptable to clinicians,
parents and children compared with tests requiring
venepuncture. Guidelines were also perceived to be
important in guiding patient management, including the
use of POCTs.

However, participants also mentioned a number of
important limitations of POCTs. These include their
perceived inaccuracy, their inability to predict risks of
clinical deterioration and the limited scope of diagnostic
information from certain tests. Some POCTs were not
seen as being able to solve diagnostic uncertainty and
others were perceived as having a limited role in guiding
or changing overall clinical management. Altogether,
these perceived shortcomings reinforced the overarching
view that clinicians should trust their clinical acumen
more than diagnostics.

The only other study that we were aware of which specif-
ically explored the views of paediatricians and nurses
about rapid POCT wusage in children, found similar
results. Participants valued their ease and speed of use,
which enabled early treatment, cohorting, decreasing
antibiotic prescription and better communication with
parents.”’ Some participants were also concerned about
the accuracy of the tests and about the limited changes in
clinical management enabled by POCTs.

Some studies exploring the views of GPs reported similar
advantages and concerns, especially regarding the accu-
racy of tests.'” '* 2 2% However, there were conflicting
results in terms of the perceived invasiveness of POCTs:
two studies found that GPs would not use blood-based
POCTs because they felt finger pricking was too inva-
sive in children,'” * while another study reported that
GPs perceived the pain to be shortlived and recounted
that children were actually interested by the use of rapid
tests during consultations.”” Other GPs felt it was easy
to persuade parents that antibiotics were not needed
compared with adult patients, limiting the need to use
POCTs for this purpose.”” Some GPs reportedly also
feared that the use of POCTs could actually increase anti-
biotic prescription.” Finally, in contrast to our finding
that for some paediatricians, the perceived limitations
of POCTs reinforced their preference of relying on their
clinical acumen over diagnostics, some of the studies with
GPs reported that there were concerns that the perceived
advantages of POCTs could lead to the tests being over
adopted and used, which could potentially undermine
clinical acumen in the long term.”” '*#

Of note, national and local paediatric guidelines were
seen to be important in guiding patient management,
including the use of diagnostics. At the time of the study,
the use of urine dipstick and blood gas analysis were
mentioned in relevant guidelines for managing children
with suspected infections. These guidelines were widely

available in hospital acute care settings in England.
However, to date, neither CRP POCT nor rapid strep tests
have been recommended for the management of acute
childhood infections by the National Institute for Health
and Care Excellence and neither were available in the
two hospitals at the time of this study.

The study had some limitations and also highlighted a
number of important areas for further research. First, as the
study aimed to explore the role of POCTs used in febrile
children rather than focusing on one or two specific tests, it
was sometimes not possible to decipher whether the partici-
pants’ comments were referring to specific POCTs or POCTs
in general. Given the substantial differences in the attributes
and roles of different POCTs, deeper exploration about
specific POCTs would be helpful.

Second, several members of our research team are active
paediatricians with varying experience of POCTs. However,
we have trained and worked in a wide variety of countries
and settings and hold a wide range of views about POCTs
ourselves. Moreover, two public health specialists with limited
experience in diagnostics or paediatrics research conducted
the interviews, contributed to the data analysis, interpretation
and drafting of results. Therefore, although as in any quali-
tative research, there is an inherent risk of subjectivity in the
interpretation and presentation of the results, we believe
that the breadth of views and backgrounds in the team have
helped to minimise this risk.

Third, the scope of this study was restricted to two teaching
hospitals in England and did not capture the views of paedi-
atricians in district general hospitals, nor GPs. Further qual-
itative research involving other key stakeholders, such as
clinicians in other subspecialties and those based in district
general hospitals or in the community, along with parents and
children themselves, would be very informative. As the study
was limited to England, we could not make any comparisons
with other countries where the culture of clinical decision-
making and availability of diagnostic testing may differ. As
the use of POCTs seems to vary greatly across countries, it
would be compelling to carry out similar studies elsewhere.
It would also be useful to elucidate in which patients, as well
as where within the care pathway, specific POCTs are likely
to have the most impact. Finally, this study was carried out in
the pre-COVID-19 era. Since then, the diagnostics landscape
has changed dramatically; it would informative to carry out a
similar study now, as the views about POCTs may have evolved
since.

CONCLUSION

In this study conducted in two university teaching hospi-
tals in England, participants expressed mixed opinions
about the utility of current POCTs in the management of
febrile children. While the many potential advantages of
POCTs were well recognised, concerns about their accu-
racy and their failure to solve diagnostic uncertainty and
alter clinical management limited the perceived utility of
current POCTs in this setting. Understanding the clinical
decision-making process and the concerns and needs
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of clinicians in different settings will be critical in the
development of new tests and in evaluating the poten-
tial impact on clinical management and other outcomes.
Further studies in different countries and healthcare
settings in the post-COVID-19 era, should help to inform
this understanding.
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Participant ID Number: Gender: Male / Female

Date (DD/MM/YY):

Patient Information Sheet & Informed Consent:

Overview and Purpose of Study

Aims of Interview and Expected Duration

Who is Involved

Why Participant’s Involvement is Important, Advantages and Disadvantages
What Will Happen to the Results of This Study

Questions?

Consent Form

Before I ask you further questions, here is what we will be covering in today’s interview

e To explore the medical decision-making process of healthcare providers

e Focus on the availability and roles of RDTs/POCTsS in the medical decision making process

e To explore advantages/disadvantages of RDTs/POCTs vs laboratory-based versions of the tests
e Implications of using RDTs/POCTs aside from the medical decision making process

e Facilitators/barriers to the wider adoption of POCTs in assessing febrile children

e To identify characteristics in future diagnostics in managing febrile children
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Warm-up and Demographic Information: May I ask you some details about you and your background as a healthcare provider?

Job Title

For how long have you been
working in the hospital?

Year of graduation from
medical/nursing school

Now I would like to ask you some questions about your experiences and perceptions managing febrile children

Aim

Topics & Prompts

Examples/Clarifications

To explore the
medical
decision-making
process of
healthcare
providers

How would you manage this patient?

A 4-month-old infant presents with fever, asymptomatic otherwise,
clinical examination unremarkable. The infant was inconsolable all
morning, but currently settles with mum and feeding well, 3 non-
bilious, milky vomits, vitals are within normal limits. Mum says he
never vomits after feeds.

Prompts:

e What factors influence your decision to:
o Discharge the patient home or admit into the hospital?
o Use/not use antibiotics?
o Use diagnostic tests? If yes, which tests? And why?

e RDTs/POCTs are defined as diagnostic tests that can be completed
at the patient’s bedside and results are typically available within
15-20 minutes.

o We are focusing specifically on RDTs/POCTs used to investigate
infections in children.
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Focusing down
on the
availability and
role of
RDTs/POCTs in
the medical
decision- making
process

I understand that in this hospital the RDTs/POCTs that are available are
(SHOW CARD)

Are these RDTs/POCTs available in your A&E department for
assessing febrile children?

Do you use any of these tests?

(if yes)
e In what cases/presentations would you use RDTs/POCTs?
e  What exact purpose do they serve?

e Do you think these tests should be used for these purposes?
Please elaborate.

How do RDTs/POCTSs impact your initial working diagnosis?
¢ Do they change your initial working diagnosis?
e  Are there circumstances where do they do not change your
initial working diagnosis?

(if no)
e  Why don’t you use any RDTs/POCTs?

In some places where CRP RDTs/POCTs have been introduced,
providers sometimes still prescribe antibiotics despite testing negative,

what could be the reasons for this?

How would you rate yourself: are you a frequent user of diagnostics in
general? Of RDTs/POCTs? Why is that?

Are there other RDTs/POCTs you would like to have available?

For example: Are the test used to identify children who:
o Need immediate care (triage)
o Need additional confirmatory tests (screening)
o Should be gathered (cohorted)

For example, referring to the initial case scenario with a 4 month
old febrile child and a rapid CRP test yielding 5 mg/L.

Li E, et al. BMJ Open 2021; 11:€044510. doi: 10.1136/bmjopen-2020-044510



BMJ Pub||shsng Group Limited (BMJt) disclaims all liabj ||t and resp

Supplemental material ed on this supplemental material which h adheen

p < gdbg;/t¥ arising from any reliance

he author(s) BMJ Open

Document version: 15.0
Document date 02/07/18
IRAS ID: 248723

To explore the
perceived
advantages and
disadvantages of

What do you consider to be the advantages and disadvantages
about current RDTs/POCTs compared to their laboratory-based
equivalents?

RDTs/POCTs Are the tests used instead of equivalent lab tests (to decide, for
and lab-based example, on hospital admission or prescription of antibiotics?)
versions of the

tests

o Examples of RDTs/POCTs and lab equivalent:

o Urine dipstick vs. microscopy
o What about:

o Need for training (is this factor a disadvantage?)
Parental acceptance
Route of obtaining sample
Time to get results
Costs
The fact that some clinicians find useful to have a
delay between ordering the test and getting results,
to allow watchful observation of the clinical
evolution

O O O O O
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To explore wider | What are the expectations of parents when they present to
implications of hospital with a febrile child?

using

RDTs/POCTs, Prompts

a51d§ from the e  With regards to:

me('hgal . o the use of diagnostic tests? (e.g. do parents ask you for
decision-making these tests?)

process

o  prescription of antibiotic?

o How do these expectations impact on your decision to use
RDTs/POCTs?

Prompts
(ST. MARY’S ONLY - If participant says no)
o If CRP RDTs/POCTs were available to you how would
parental expectations affect your decision to use the
tests?

Do you think there is a high risk of litigation in the UK? How
does it affect your use of diagnostics and RDTs/POCTs?

Does the use of RDTs/POCTs have an impact on your
relationship with parents and children?

Prompts

e If CRP RDT/POCT were available to you, would it have an
impact on your relationship with parents and children? If
yes, please describe it to me.
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What other factors influence you on deciding whether to use
RDTs/POCTs in children?

How do RDTs/POCTs fit within the consultation process?

What is the influence of other colleagues using the tests; are
there influential colleagues? Who are they?

o  What about the role of guidelines?

o What about previous adverse/memorable cases/difficult
cases?

For example:

e Is the use of RDTs/POCTs disruptive in your routine
clinical practice?

o What is the impact on patient flow?

o What happens whilst waiting for results?

o Who decides to request and administer the tests (e.g. nurses,
doctors)?

o Who is responsible for acting on tests results?
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To identify In your workplace, who decides on the introduction of new

facilitator(s) and
barrier(s) to the
wider adoption

diagnostic tests?

What is or could be your role in deciding whether or not to

of POCTs for use | introduce a new test?
in febrile
children What helps or hinders the adoption of additional POCTs in your

work place?

Prompts:
e Do you think barriers, if any, should be overcome?
e If yes, how could they be overcome?

For example:
e A facilitator would be to have several devices so
people do not need to queue up to use the POCT.
e A barrier would be if patients need to pay out of pocket
for the test to be used
What about accessibility, time pressure, accuracy of the
POCTs? Staff factors? Cost factors? Hospital factors?
Patient factors? Training? Physical Space? Other
implications of introducing RDTs/POCTs in your
workplace?

Some RCTs/POCTs are used more widely in other countries.
Why are these used less in the UK despite being approved for
use?

In your department, what is your perception of the clinical
culture towards RDTs/POCT technology? Can you elaborate?
By whom?

If you were given more autonomy in your practice at the A&E,
do you think you would use more/less RDTs/POCTs? (Nurses)

Does your department have some autonomy from the hospital to
decide on the introduction of RDTs/POCTS?

For example, CRP POCT is used more in the Netherlands.

For example: open vs. conservative

Autonomy: Orders for certain tests do not require a clinician
to sign off on or administer.
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To identify Is there a need for novel diagnostic tests (POCTSs or non-POCTs) o What about:
characteristics of | that would help you in the management of febrile children? o Distinguishing between viral and bacterial infections
future o Predicting risk of developing severe disease

diagnostics for | For future RDTs/POCTs, what characteristics need to be o  Differentiate between gram negative and gram

the management | j,hr5ved to make you want to use them? positive infections
of febrile o Identify bacterial species
children o What is the maximum turnaround time for results

you would find acceptable?
o What type of sample (blood, saliva, urine)?

Closing: Is there anything else that you think is important about using diagnostic tests in the management of febrile children that we have not talked about?

Summarize Covered Domains

Any Other Questions/Concerns?

Ensure participant has copies of patient information sheet and consent forms; provide any additional information as needed
Thank interviewee for their input and participation.

Li E, et al. BMJ Open 2021; 11:€044510. doi: 10.1136/bmjopen-2020-044510



BMJ Publishing Group Limited (BMJ) disclaims al liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

Supplement 2: Sampling Matrix

Hospital Site Total
Healthcare workers

SMH, London GNCH, Newcastle
Nurses - Paediatric Emergency 2-3 2-3 4-6
Department
Consultants - Paediatric Emergency 2-3 2-3 4-6
Department
Consultants — General Paediatrics 2-3 2-3 4-6
Trainee doctors - Paediatrics* 5-6 5-6 10-12
Total 11-15 11-15 22-30

SMH: St Mary’s Hospital London
GNCH: Great North Children’s Hospital Newcastle
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Supplement 3: Initial coding lists

Emerging theme

Codes

Researcher: QL

Researcher: EL

1. Trust in Clinical Judgement Over
Diagnostics

RDTs not in isolation of acumen

Results to justify preliminary clinical judgements

clinical acumen valued

Clinical examination/impression still more trusted

assessment-dependent decision

Severity of clinical symptoms & signs

Trust in clinical judgement

Decision to treat still dependent on clinical presentation

Importance of examination and presentation

Tests and observations as clinical tools

2. Perceived limitations of current POCTs

Worry for "grey" results

Clinical examination/impression still more trusted

Concerns for interpreting results

CRP lag in elevation

Time-consuming to obtain sample (i.e., urine dip)

Decision to treat still dependent on clinical presentation

Machine need calibration

Results ambiguous/contradictory to initial impression

Repeating test for ambiguous results

Difficult to interpret/use

Cycle of repeat testing

"Grey areas", intermediate values

Machine breaks down

Does not give overall diagnostic assessment of patient's
condition

Waiting for results

Forms "part of the picture" only

Losing sample

Forgetting to input results

Concerns for falsely reassuring parents

‘Treat the person, not the number’

Need for clinical picture (whole picture)

3. Implementation of POCTs

3a. Facilitators to introduction

Need clear guidelines for patient management

Increase acceptability for parents/child

Need for evidence

Staff Buy-In

Need for staff education

Need for staff awareness

Need for training
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Need training for test interpretation

Expanding nurses' roles

Nurse autonomy for RDTs

Need for nurse-led RDTs

RDTs for first point of patient contact

Need training to run test

3b. Barriers to introduction

Fear of overreliance

Not actually that much faster than labs

Overuse due to ease

Not as much information as labs

False Positives

Results not as reliable/accurate as labs

Fear of Overtreating

Over-reliance/use of POCTs

Over-reassurance

False reassurances for clinicians and parents

Fear use will undermine clinical judgement

Deterioration of clinical skills and judgement

Concern for test quality control

Potential for overtreatment of patients

High Staff turn-over

Difficult to coordinate training

4. Current Roles of POCTs

4a. Clinical management/Diagnostic Roles

Quick Rule-Out Tool (urine dip)

Used to monitor progress/response to treatment

Aid antibiotic decision

Results clearly indicate potential diagnosis

Prevent antibiotic misuse

Results to justify preliminary clinical judgements

Reassurance for holding off antibiotics

Results support clinician's judgement

Aid Clinicians’ Stewardship Role

Prevent rapid deterioration

Aid Justification of antibiotics (urine dip)

4b. Hospital Logistics/Practical Roles

Speediness (in general)

Reduce patient waiting times

Speediness of results

Allows faster clinical decision making

Speediness of decision-making

Avoids sampling inconveniences of lab-tests

Quicker admission and discharge time

Patient cohorting to appropriate beds/cubicles

Alleviate A&E pressure

Less wait time for parents

Reduce observation period

Quick status check in wards (blood gas, potential for

CRP)

Quick bed allocation (cohorting) (RSV)

4c. Parent-clinician communication role

Reassurance for Parents

Improves communication between parents and doctors

Parental expectations of diagnosis and treatment

Parents want evidence from "a test"

Aid in explaining decision-making

Results reduce parental anxiety
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Parental anxiety may influence RDT usage

When don't parents trust a clinician's judgement

RDTs role to decrease parental anxiety

Parents do not care what test is used

Address parents' "fever-phobia"

RDT as reassurance

RDT use decision: a 'middle ground'

Decisions based on collaboration

5. Determinants of Current POCT Usage

Parental expectations of diagnosis and treatment

Clinical decisions not influenced by fear of litigation

Parental anxiety may influence RDT usage

Clinical decisions influenced by fear of litigation

Decisions based on collaboration

Clinical decisions not influenced by parental expectations

RDT use decision: a 'middle ground'

Clinical decisions influenced by parental expectations

Colleague's Influence

Want evidence from "a test"

Junior doctors Use More RDTs

Parental Concerns

Decrease in frequency with seniority (doctors)

Young age of patient

Tools for less experienced (doctors)

Unclear infectious foci

Increase in frequency with autonomy (nurse)

6. Characteristics of Future POCTs

6a. Performance properties

Need to know reliability and specificity

More information from one POCT

Importance of PPV and NPV

Results should make a difference in clinical
course/management

Need for test to change management

Should match gold-standard of lab-tests

Need for decreasing ambiguity

Provides additional/different information from lab tests

6b. Practical use properties

Easy to act on binary results

Easy to interpret results

Positive or negative results

Numeric thresholds are ambiguous

Need for analysers

Minimal amounts of sample needed

Painless/non-invasive for child

Not time consuming to obtain

Easier to get than lab-tests
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Supplement 4: Example of summary matrix for the emergent theme “Trust in clinical acumen”

Participant | Initial coding Sub-theme Quote
ED_C2N Assessment based Patient management is based more To be honest with you, ED we really aren't going to get any diagnostic tests back. If
decision on clinical findings than on diagnostic | the child is unwell, the child is going to be admitted. | might send some baseline
tests inflammatory markers, so full blood count, CRP, Basic electrolytes, obviously blood
cultures if their child is very febrile or if I'm concerned that they are shocked, urine
sample. But beyond that, most of my management is going to be clinical grounds
rather than treating the test result.
ED_N3N Assessment based Patient management is based more Even if the CRP was 5, that wouldn't mean you wouldn't then go on and do a septic
decision on clinical findings than on diagnostic | screen. So it very much depends on the baby and how he looks and how he
tests changes because...they change very very quickly.

ED_CiL Assessment-based Diagnostic tests are just a So just the importance of making sure that it's still all about clinical assessment, and

decision, RDT not in complement of clinical assessment, test are just an additional thing to that, that are really valuable and helpful.
isolation they should not be used in isolation

ED_C1iL clinical acumen valued | Diagnostic tests are just a And inflammatory markers are a guide, but you know, we can get caught out where
complement of clinical assessment, inflammatory markers can be low, and the child can still be very unwell. So it
they should not be used in isolation depends on the whole clinical acumen thing.

ED_C2L Clinical acumen valued | ? I think you kind of go off clinically on what the case looks like.

ED_J2L Clinical acumen valued | Patient management is based more ...I'd prefer to be clinically led cuz if | was saying there was a number, CRP or the
on clinical findings than on diagnostic | white count, which | may worry about sepsis. Then it could be argued that shouldn't
tests you be worried even if those numbers are normal given that we know that the

sensitive is particularly early in serious infection.

ED_N3N Clinical acumen valued | Patient management is based more To obviously get the cultures and some things like that, and make sure we start
on clinical findings than on diagnostic | them on sensitive to the particular infection they had. But, it would be a clinical
tests determination on how unwell the child was and whether or not we were worried

about them. It might put us a little direction on what the focus of the infection.

ED_J1IN Importance of Patient management is based more | suppose there is always what you are seeing...you shouldn't be treating the

examination and on clinical findings than on diagnostic | nhumbers...you should be treating the patient so there is always a discrepancy
presentation tests between what you are seeing in your patient and your results. [J1N]

ED CiL Importance of Patient management is based more Yeah so, first of all, it would be on the history and examination and what he looks

examination and on clinical findings than on diagnostic | like in front of me.

presentation tests

ED_N1L Importance of Sicker children can be identified And, it's usually, you're more aware of those children at triage, because usually the

examination and clinically sicker children are having very abnormal obs. You can their respiratory efforts are a

presentation lot more increased. So you can usually differentiate between those children, roughly
know that child...you know...this baby may need watching for 24 hours in our CDU,
or it may need admission to the ward. You can usually differentiate between those
two.

ED_JiN Importance of Patient management is based more Then I'd concentrate on my history and examination more than any other tests at

examination and on clinical findings than on diagnostic | that point.
presentation tests
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ED_JiN Importance of Patient management is based more I think | always base the majority of my differential diagnosis on the history and
examination and on clinical findings than on diagnostic | examination really in a child like that.
presentation tests
ED_J1IN Importance of Patient management is based more like | said, | think basically a lot of what | do is based on history and
examination and on clinical findings than on diagnostic | examination...the essential skills that doctors need to know. | trust my history and
presentation tests examination quite a bit.
ED_C1L RDT not used in Diagnostic tests are just a So | think clinical picture is still the most valuable tool and we have to make sure
Isolation complement of clinical assessment, that people are trained in recognition of the unwell child, and use tests to augment
they should not be used in isolation them.
ED_C2L RDT not used in Diagnostic tests are just a people try to see CRP so they would use it as a kind of tracking rather than a stand
Isolation complement of clinical assessment, alone. So, to be honest, I've not seen that many people treating anybody based on
they should not be used in isolation the CRP without some kind of clinical reasoning for doing so. If the patient looks
unwell, you'd treat them.
ED_JiN RDT not used in Diagnostic tests are just a But | think if we do bloods, it is always together with history and examination just to
Isolation complement of clinical assessment, aid your decision making. | don't think it makes your decision.
they should not be used in isolation
ED_C1N RDT not used in Diagnostic tests are just a Umm...yeah, | think that they can't be taken in isolation and | think that as long as
Isolation complement of clinical assessment, they are used along with clinical judgement and after their assessment of the
they should not be used in isolation patient, taking into account all of the other factors such as their observations, their
examination, the history that you've got, the parental concern, | think they are all
very useful to make a clinical decision.
ED_C1N RDT not used in Diagnostic tests are just a Just the basic clinical skills that doctors...l think POCTs supplement what we do as
Isolation complement of clinical assessment, doctors rather than replace it. | don't think they can be used in isolation.
they should not be used in isolation
ED CiL RDTs not used in Diagnostic tests are just a | think that they can't be taken in isolation. | think that as long as they are
Isolation complement of clinical assessment, | ysed along with clinical judgement. And after their assessment of the
they should not be used inisolation | patient. And taking into account all of the other factors such as their
observations, their examination, the history that you've got, the parental
concern. | think they are all very useful to make a clinical decision.
ED_C1L RDTs not used in Diagnostic tests are an alternative or | So | think, you know, that's great that they are easy to do and that we get results
Isolation complement of clinical assessment fairly quickly but to think of the use of them in the same context where we happen to
actually bleed a child...so we can use our clinical acumen as well.
ED_N2N RDTs not used in Diagnostic tests are just a A clinical reason to use it or if you are concerned about the patient and how they
Isolation complement of clinical assessment, look. Then, just do the tests that are necessary so that you know you've made the
they should not be used in isolation right decision.
ED_C1N RDTs not used in Diagnostic tests are just a | don't think disruptive. Umm...as long as it's taken into context and that it's not taken
Isolation complement of clinical assessment, in isolation.
they should not be used in isolation
ED_CiL Tests and Clinical observation is used as a But we use that a lot. Any child with a fever without a very good focus. And even
Observations (paired) diagnostic tool sometimes if they've got a respiratory tract focus, you might still want to make sure
as clinical tools that we are...and if its clear. Often it's good to wait for them to wait for them to wee
anyway. If there's a story of...umm....reduced fluid intake.
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ED_CIiL Tests and Clinical observation is used as a what the point of doing the test is, explain what the results are, and say it's kind of
Observations (paired) diagnostic tool here or there. And then, if the...again, if you are clinically worried, you would keep
as clinical tools them for observation but maybe not treat.

ED_C1L Tests and Clinical observation is used as a | can't remember exactly but maybe the CRP was 20-30. And then something else.
Observations (paired) diagnostic tool But they were persistently tachycardic, but the urine was clear. And we do a chest x-
as clinical tools ray and that was clear. And there was no meningitis or anything like that. And, the

child didn't look septic or unwell. Just tachycardic. And in the end, we just observed
them without treating them, and the tachycardic settled and then they went home.
So, sometimes with pediatrics particularly, think, you just need a bit more time and
such things.

ED_CiL Tests and Clinical observation is used as a Regardless of how obvious the actual diagnosis is. So | think to help augment it, that
Observations (paired) diagnostic tool would be really valuable though cuz it would help you maybe filter out some of those
as clinical tools ambic [ambulatory] kids that you would admit but could actually could go home. You

know, but then, actually, period observation is a good active treatment | think in
pediatrics. |

ED_C2L Tests and Clinical observation is used as a RDTs get people moving through quicker. Yeah. But | think in peds, we accept that
Observations (paired) diagnostic tool our flow is often a bit disruptive. Cuz in pediatrics especially, there is quite a big role
as clinical tools for a period of observation especially in febrile children.

ED_JiL Tests and Clinical assessment and observation | So | think that if I'm at the point where | want more information and | want to know
Observations (paired) are more valuable than CRP what the CRP, | automatically want to observe them for a few hours, so it doesn't
as clinical tools actually make that much of a difference to my working practice because | put less

emphasis on the test than | do on the observations.

ED_JiN Tests and Clinical observation is used as a So the child is usually just waiting with the parents. Sometimes it's useful because
Observations (paired) diagnostic tool we can just observe them and see how they go for their fever or if we are waiting for
as clinical tools anything else which is the urine sample or a fluid challenge. So sometimes, it

doesn't affect the length of stay in the hospital cuz we were observing them anyway.

ED_C1N Tests and Diagnostic tests are an alternative or | So | think having useful tests and then documentation of how they have presented
Observations (paired) complement of clinical assessment to you is essential. And whether that's the POCTSs or observations and clinically
as clinical tools document them in the notes the findings and what you've discussed.

ED_C2L Trust in clinical Patient management is based more if they didn't, it would go more on how well they looked clinically.
judgement on clinical findings than on diagnostic

tests

ED_C1N Trust in clinical Patient management is based more Where | can, | like to manage on my clinical judgement in looking at the child and
judgement on clinical findings than on diagnostic | my observational skills.

tests

ED_C2L Trust in clinical Patient management is based more But again, | don't find CRP that useful in that way, cuz | found that most people
judgement on clinical findings than on diagnostic | would go clinically on how the patient is like.

tests

ED_JiN Trust in clinical Patient management is based more I think you should base it on your clinical skills rather than investigating.
judgement on clinical findings than on diagnostic

tests
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ED_C1N Trust in clinical Patient management is based more I think it's good to use the test, but | think it doesn't replace clinical judgement and
judgement on clinical findings than on diagnostic | thorough clinical assessment.

tests

ED_C1N Trust in clinical Patient management is based more I think RDTs if you're concerned as a clinician, if even a test negative you should act
judgement on clinical findings than on diagnostic | on that concern.

tests

ED_CI1L Trust in clinical Diagnostic tests are just a | guess, | try to base my differential diagnosis on clinical...on history and
judgement, RDT not complement of clinical assessment, examination first. And if it's really clear, the POCTs augment what your
used in isolation they should not be used in isolation management plan is going to do anyway. Cuz you're just going to treat based on

that anyway.

ED_C1L Trust in clinical Patient management is based more | guess anyway you go with your clinical picture,
judgement, RDT not on clinical findings than on diagnostic
used in isolation tests

CON1N Clinical Patient management is based more | think if we came back to that one, even if the CRP was low on POCT, | think |
examination/impression | on clinical findings than on diagnostic | would still act because | know that, | know all the time that a lab CRP can be done
still more trusted tests and they can be low and we still get signs of an infection

SHO1L Clinical Clinical assessment and observation | And actually, | think the feeling is that having two hours with the patient is often
examination/impression | are more valuable than a POCT more valuable than the result that you get back because you just get the time to see
still more trusted things for a bit longer, and just assess that baby or that child a few more times. [...] |

don’t want to be able to see a child and send them home in 10 minutes, because I'll
probably miss something. I'd much prefer if | saw a child and saw them for two
hours, and pop my head in a few times and then have some blood results back that
reassures me to let the child go home.

REG2N Clinical Clinical assessment and observation | | don’t think so. Ummm, | think probably because on what I've touched on before. So
examination/impression | are more valuable than a POCT I think the febrile children that you see fall into a few categories. So | think you get
still more trusted the children who are febrile and there is, you find a focus to their infection and

based on that it’s, it's normally, you’re normally able to say if it's going to be more
viral and kind of self-limiting, or this is more likely to be bacterial and you'd give the
appropriate antibiotics depending on where the infection was. Then you get children
who you can'’t find a focus but they look well. And if you've got a child who exams
well with normal obs, then | would tend to do a period of observations, or if they look
completely well, home with clear safety net advice for the parents to bring back if
they became more unwell. Or | think you get the children who look sick and look
septic, and in those children, you are going to treat with antibiotics. | was thinking, |
couldn’t think of like specific groups of children where a POCT would like really help
you, help me decide on whether to give antibiotics or not.
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COREQ (COnsolidated criteria for REporting Qualitative research) Checklist
A checklist of items that should be included in reports of qualitative research. You must report the page number in your manuscript
where you consider each of the items listed in this checklist. If you have not included this information, either revise your manuscript
accordingly before submitting or note N/A.
Topic Item No. Guide Questions/Description Reported on
Page No.
Domain 1: Research team
and reflexivity p3 (link 41)
Personal characteristics =
Interviewer/facilitator 1 Which author/s conducted the interview or focus group? p1' o (h e 299-
Credentials 2 What were the researcher’s credentials? E.g. PhD, MD -AGGbGNAOJ—
Occupation 3 What was their occupation at the time of the study? po UIME 141
Gender 4 Was the researcher male or female? p2 (line114-11
Experience and training 5 What experience or training did the researcher have?
Relationship with
participants 03 (line 128-1
Relationship established Was a relationship established prior to study commencement?
Participant knowledge of 7 What did the participants know about the researcher? e.g. personal p3 (linp128-1&
the interviewer goals, reasons for doing the research
Interviewer characteristics 8 What characteristics were reported about the inter viewer/facilitator? p10 (line 299-
e.g. Bias, assumptions, reasons and interests in the research topic
Domain 2: Study design
Theoretical framework
Methodological orientation 9 What methodological orientation was stated to underpin the study? e.g.
and Theory grounded theory, discourse analysis, ethnography, phenomenology, p2 (lines109-1
content analysis
Participant selection
Sampling 10 How were participants selected? e.g. purposive, convenience,
consecutive, snowball p2 (|in bs124-1
Method of approach 11 How were participants approached? e.g. face-to-face, telephone, mail,
email p3 (lings 128-
Sample size 12 How many participants were in the study? r
Non-participation 13 How many people refused to participate or dropped out? Reasons? 4 (line 160
Setting | p4 (line 160)
Setting of data collection 14 Where was the data collected? e.g. home, clinic, workplace
Presence of non- 15 Was anyone else present besides the participants and researchers? p3 (lines 140-
participants
Description of sample 16 What are the important characteristics of the sample? e.g. demographic p3 (line 139)
data, date
Data collection p2-3 (lines12(
Interview guide 17 Were questions, prompts, guides provided by the authors? Was it pilot
tested?
Repeat interviews 18 Were repeat inter views carried out? If yes, how many? p2 (lines115-1
Audio/visual recording 19 Did the research use audio or visual recording to collect the data?
Field notes 20 Were field notes made during and/or after the inter view or focus group? N/A
Duration 21 What was the duration of the inter views or focus group? p3 (ling 140)
Data saturation 22 Was data saturation discussed? N/A
Transcripts returned 23 Were transcripts returned to participants for comment and/or p4 (Ine161)
p3 (lines 137-
N/A
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Topic Item No. Guide Questions/Description Reported on
Page No.
correction?
Domain 3: analysis and
findings p3 (lines 144-
Data analysis = .
Number of data coders 24 How many data coders coded the data? Suppt|3
Description of the coding 25 Did authors provide a description of the coding tree? p3 (lines 144-
tree N
Derivation of themes 26 Were themes identified in advance or derived from the data? T
Software 27 What software, if applicable, was used to manage the data?
Participant checking 28 Did participants provide feedback on the findings?
Reporting Boxes|1 and ¢
Quotations presented 29 Were participant quotations presented to illustrate the themes/findings?
Was each quotation identified? e.g. participant number N/A
Data and findings consistent 30 Was there consistency between the data presented and the findings? Table 2
Clarity of major themes 31 Were major themes clearly presented in the findings? p7-8 (lines 23
Clarity of minor themes 32 Is there a description of diverse cases or discussion of minor themes?

Developed from: Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research (COREQ): a 32-item checklist
for interviews and focus groups. International Journal for Quality in Health Care. 2007. Volume 19, Number 6: pp. 349 — 357

Once you have completed this checklist, please save a copy and upload it as part of your submission. DO NOT include this
checklist as part of the main manuscript document. It must be uploaded as a separate file.
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Supplement 6: Measures in place to ensure safe and efficient use of POCTs in the two
hospitals
All point of care testing is overseen by a POCT committee that supervises point of care testing
across the NHS trusts to which the two hospitals included in the study belong: Newcastle upon
Tyne Hospitals NHS Foundation Trust with regards Great North Children Hospital in Newcastle,
and Imperial College Healthcare NHS trust with regard St Mary’s Hospital in London.
Within the two trusts, point of care testing is subject to strict governance and must be
performed to the same quality standards as all testing undertaken within the United Kingdom
Accreditation Service (UKAS) accredited laboratory departments, and to the same standards of
the MHRA (Medicines and Healthcare products Regulatory Agency), the NHS Litigation Authority
(NHSLA), the International Organisation for Standardisation (ISO), the Royal College of
Pathologists (RCPath), and the Clinical Pathology Accreditation (CPA) standards.
Chaired by the POCT Manager, the POCT committee:
* Leads and coordinates POCT activities for the Trust in conjunction with the Trust’s key
objectives
* Maintains training records of all POCT operators throughout the Trust and coordinates
staff education and facilitates training for all POCT devices. All POCT operators must be
accredited by the POCT committee by undertaking POCT recognised training prior to
patient testing. Competence in using POCT devices is achieved via Initial Training — this
constitutes face-to-face training by either attending a timetabled training session or with
a recognised ‘Cascade Trainer’. Refresher Training is required every subsequent two
years to maintain that competency
* Coordinates the provision of External Quality Assurance (EQA) schemes where possible,
review EQA performance and offer advice on the improvement of poor performance
* Provides advice and help with documentation to Managers of areas on policies,
operating procedures, training and competencies
* Undertakes Risk assessments for POCT devices where appropriate
* Leads and coordinates the validation of new POCT devices before implementation
* Provides evaluation of the performance of POCT equipment
* Coordinates audits and inspections to provide Trust assurance of quality patient care
and value for money
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Supplement 7: POCTs availability at the study hospitals

Hospital

Test

Vendor

St. Mary’s Hospital,
London

Blood gas analyser

GEM 4000

Blood glucose/ketones

Freestyle Precision Pro

Urinalysis

Siemens Multistix 8 SG

CRP*

Alere Afinion AS100

Great North Children’s
Hospital, Newcastle

Urine dipstick

Combur7 test

Urine ketones

Ketodiastix Ascensia

Urine microscopy

Blood glucose

Accucheck inform Il

Blood gas analyser

GEM premier 5000

Influenza & RSV

Cepheid GeneXpert

*CRP POCTs were not available at St. Mary’s Hospital at the time of study, however they previously had

been available as part of a pilot
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