MaDO i

Department of Primary Health
Diagnostic Horizon Scanning Centre

Manitoring & Diagnosis Ox

Horizon Scan Report 0022 Date: 28 March 2012

Diagnostic Technology: Point-of-care tests for influenza in children

Clinical Question:
1. In children with symptoms of acute infection or signs and symptoms of influenza what is
the accuracy and utility of point-of-care influenza testing compared to standard care?
2. What are the main factors affecting accuracy of point-of-care tests for influenza in
children?
3. What impact does point-of-care testing for influenza have on the child’s management in
primary care?

Advantages over Existing Technology:

A Point-of-Care Test (POCT) for influenza is intended to allow rapid, accurate diagnosis, with implications for patient
management. Early diagnosis may avoid unnecessary further investigation, inappropriate administration of antibiotics and
limit the spread of the virus. A diagnosis reached within 48 hours of onset of symptoms permits the use of influenza
antiviral drugs, such as neuraminidase inhibitors, which may reduce the severity and duration of illness in children. Rapid
diagnosis may also be used for public health purposes to investigate suspected influenza outbreaks.

Details of Technology:

There are a large number of commercially available POCTs for influenza. The majority are chromatographic
immunoassays, using monoclonal antibodies against a highly conserved viral nucleoprotein, to ensure reliability even in
the presence of antigenic drift. Most POCTs differentiate influenza A, responsible for the majority of seasonal flu, and B
antigens and provide results within 15 minutes. The test should be performed as soon after onset of symptoms as possible
as sensitivity peaks in the first 4 to 5 days.

BinaxNOW Influenza A&B (Alere, USA).

Clearview Exact Influenza A+B (Alere, USA).

Directigen EZ Flu A+B (Becton, Dickinson, & Co. Diagnostics, USA).

Directigen Flu A+B (Becton, Dickinson, & Co. Diagnostics, USA).

Remel Xpect Flu A&B (Thermo Fisher Scientific, USA).

QuickVue Influenza A+B (Quidel Corp, USA).

QuickVue Influenza (Quidel Corp, USA) detects but does not differentiate influenza A and B.
3M Rapid Detection Flu A+B (3M, USA).

OSOM Influenza A&B (Sekisui Chemical Co. Ltd, Japan (previously Genzyme, USA)).
10. SAS FluAlert A&B (SA Scientific Ltd, USA).

11. TRU FLU A/B (Meridian Bioscience, USA).

12. Influenzatop (All.Diag, France).

13. Actim Influenza A&B (Medix Biochemica, Finland).

14. Influ-A&B Respi-Strip (Coris BioConcept, Belgium).

15. Quick Ex-Flu/ Quick S- Influ A/B (Denka Seiken Co Ltd, Japan).

16. Espline Influenza A&B-N (Fujirebio, Japan).

17. Rockeby Influenza A Antigen (Rockeby, Singapore) detects only influenza A.
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Patient Group and Use:
1. Children with signs and symptoms of influenza
2. Children with fever and exacerbation of underlying chronic lung disease
3. Children with fever and cough or sore throat without another focus for infection

The School for Primary Care Research is a partnership between the Universities of Birmingham,
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Importance:

Influenza viruses cause significant morbidity and mortality in children and can be difficult to diagnose as symptoms and
signs overlap with a number of respiratory pathologies. Epidemics occur mainly in the winter months, taking 4 weeks to
peak and lasting for 8 to 10 weeks. Influenza activity is monitored through surveillance schemes, which record the
number of new GP consultations for influenza-like illness (ILI) per week per 100,000 population. In England, normal
seasonal activity is currently defined as 30 to 200 consultations, with greater than 200 defined as an epidemic (1).
Infection rates are highest in children and complications include febrile convulsions, otitis media, and pneumonia. In the
UK, the average number of deaths (all ages) attributed directly to influenza is approximately 600 in non-epidemic years
and between 12,000 and 13,800 deaths in epidemic years (2).

Previous Research:
Accuracy compared to existing technology

According to the UK Health Protection Agency, the most sensitive test for the differential diagnostic detection of
Influenza A viruses in clinical samples is detection of influenza-specific RNA by reverse transcriptase-polymerase chain
reaction (RT-PCR) (3). The process takes 2 to 4 hours and requires laboratory equipment and trained staff. Alternative
laboratory tests for influenza are viral isolation in cell culture, which is less sensitive than RT-PCR and may take 3 to 10
days to provide results, or direct fluorescent assay (DFA), which provides timely results but requires significant technical
expertise and equipment.

In practice, the most commonly used approach to influenza diagnosis may be clinical prediction rules such as those
identified in a large European cross-sectional study involving 138 general practitioners (4). Samples from 4,584 adults
and children presenting with IL1 were analysed and the clinical diagnosis of influenza was confirmed by RT-PCR in only
53%, with accuracy increased during epidemics. The study reported that, during an epidemic, the symptoms of cough,
early expectoration and fever and previous flu-like contacts increased the likelihood of influenza significantly and that the
additional diagnostic value of POCTs for influenza still had to be established. However, the study was not designed to
evaluate the use of POCTs in primary care.

A US study assessed the value of cough and fever as clinical predictors of influenza infection during influenza season in
two antiviral drug trials in children (5). For the 268 children aged 5 to 12 years in the zanamivir trial, cough and fever
were the best predictors of influenza virus infection - the positive predictive value (PPV) was 83% (95% CI, 79%-88%)
for temperature >38.2 degrees combined with cough. However in the oseltamivir trial, cough (PPV 70%), but not fever
(combined cough and fever PPV only 71%; 95% CI, 68%-81%), was the best predictor of infection in the 255 children
aged 5 to 12 years old. In the 221 children aged 1 to 4 years neither cough nor fever was a successful predictor and only
myalgia independently predicted influenza infection (PPV 73%; 66%—81%).

This compared with a prospective study of 128 children (mean age 6.2 years), suspected of having influenza, which
identified cough, headache and pharyngitis as most predictive of influenza infection, confirmed by viral culture (6). This
triad of symptoms had a sensitivity of 80%, specificity of 78%, likelihood ratio for positive viral culture of 3.7 and post-
test probability of 77%. However, the study did not stratify its participants into different age groups so it was not possible
to determine whether the prediction model was as useful in younger children.

A Canadian study compared the efficacy of a clinical prediction rule, based on fever and cough, to two different POCTs
for influenza, Directigen Flu A+B and QuickVue Influenza (7). Nasopharyngeal (NP) aspirates from 192 patients,
including 70 children, were tested against viral culture and RT-PCR. The overall sensitivity of the clinical definition was
86% and the specificity was 42% (PPV 48%, negative predictive value (NPV) 83%) when compared with viral culture,
however in children up to 5 years of age, the sensitivity fell to 63% and specificity to 54% (PPV 48%, NPV 68%). When
compared with RT-PCR, the overall sensitivity was lower (80%) but the sensitivity in children up to 5 years old was
higher (65%). Specificity was largely unchanged.

The School for Primary Care Research is a partnership between the Universities of Birmingham,
Bristol, Keele, Manchester, Nottingham, Oxford, Southampton and University College London,
and is part of the National Institute for Health Research.
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Both POCTs had equal or greater sensitivity than the clinical case definition overall when compared with viral culture
(Directigen Flu A+B 86%, QuickVue Influenza 91%) and significantly higher sensitivity in children up to 5 years
(Directigen Flu A+B 95%, QuickVue Influenza 95%). The specificity was also higher overall (Directigen Flu A+B
specificity 94% (PPV 89%, NPV 92%), QuickVue Influenza 86% (PPV 78%, NPV 95%) and in children up to 5 years.
When compared with RT-PCR, the POCTSs still had equal or greater sensitivity than the clinical case definition overall
(Directigen Flu A+B 80%, QuickVue Influenza 86%) and significantly higher sensitivity in children up to 5 years
(Directigen Flu A+B 95%, QuickVue Influenza 96%). Specificity was increased for both POCTs overall and in children
up to 5 years. The authors concluded that the clinical case definition of influenza based on fever and cough was inaccurate
for the prediction of influenza virus, but that the high rate of indeterminate results and false negatives, particularly in
adults, limited the efficacy of the POCTs.

Accuracy range of POCTs for influenza
POCTs for influenza provide results within 15 minutes, assisting clinical decision-making, however the manufacturers’
reported sensitivity and specificity (see Table 1) for influenza A differ by test, specimen, and patient age, and sensitivity

is lower than cell culture and RT-PCR.

Table 1.Manufacturers' reported sensitivities and specificities for influenza A (where available).

POCT for influenza: Sensitivity Specificity
BinaxNOW Influenza A&B 81% 97%
Clearview Exact Influenza A+B 82% 99%
Directigen EZ Flu A+B 77% -91% 86%-99%
Directigen Flu A+B 86% 91%
Remel Xpect Flu A&B 92% 100%
QuickVue Influenza A+B 77%-94% 89%-99%
3M Rapid Detection Flu A+B 80% 94%-97%
OSOM Influenza A&B 74% 96%
SAS FluAlert A&B 76% 98%
TRU FLU A/B 85%-87% 89%-93%
Influenzatop 94%-100% 99%-100%
Influ-A&B Respi-Strip 97% 100%
Quick S- Influ A/B 90%-93% 98%-99%

Note. A range is given when a single overall figure could not be found.

The 2005 WHO report on rapid testing for influenza diagnosis includes a list of the commercially available tests and the
range of their sensitivities, specificities, PPVs and NPVs as reported by 2005 (8).

Focussing primarily on children, a 2003 review reported on 28 studies, dating from 1991 to 2002, of five different POCTs
for influenza, of which only Directigen Flu A+B and QuickVue Influenza are still available (9). Three studies of
Directigen Flu A+B reported sensitivities for influenza A between 87% and 100% and specificities between 96% and
100%. A fourth study reported an overall sensitivity for influenza A and B of 75%, which reflects lower sensitivity for
influenza B than A (80.8% versus 86.2% according to the manufacturer), and specificity of 93%. The PPV for Directigen
Flu A+B ranged from 74% (from the fourth study) to 100% and the NPV from 89% to 100%.

The School for Primary Care Research is a partnership between the Universities of Birmingham,
Bristol, Keele, Manchester, Nottingham, Oxford, Southampton and University College London,
and is part of the National Institute for Health Research.
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QuickVue Influenza detects but does not differentiate between influenza A and B, therefore the five studies of QuickVue
Influenza reported lower sensitivities (74% to 95%) and specificities (76% to 98%) than Directigen Flu A+B for influenza
A alone. The PPV ranged from 49% to 94% and the NPV from 77% to 98%.

This compares with a more recent US study testing 3M Rapid Detection Flu A+B and BinaxNOW Influenza A&B against
cell culture and DFA in 500 patients, of whom 40% were under 18 years old (10). The sensitivity of 3M Rapid Detection
Flu A+B was 70% overall but increased to 72% in the paediatric samples alone. The specificity was 100% (PPV 99%,
NPV 93%). In comparison, the sensitivity of BinaxNOW Influenza A&B was 46% and specificity 100% (PPV 100%,
NPV 89%). The low sensitivity of BinaxNOW Influenza A&B was ascribed to a change in the circulating influenza
strains.

Effect of specimen type on accuracy

Nasopharyngeal or nasal washes, aspirates, swabs or throat swabs may all be used as specimens. The highest sensitivities
and specificities are reported using NP swabs or aspirates according to manufacturers’ data (see Table 2). However,
obtaining an aspirate is unpleasant, not well-tolerated by children and requires a suction device, making it unfeasible for
widespread use in clinical practice, whereas the collection of a nasal swab is easy, painless and requires no additional
devices.

Looking at the quality of the specimen, an Australian study compared 303 paired nose-throat swabs and NP aspirates
collected from children aged 5 days to 17.5 years with respiratory illnesses confirmed by RT-PCR (11). In the 37 cases of
influenza A, the NP aspirate had a sensitivity of 100%, compared with 92% sensitivity for the nose-throat swab.

Table 2.Manufacturers' reported sensitivities and specificities for influenza A by specimen type (where available).

NP swab NP aspirate Nasal swab Wasr’:llzsszlirate Throat swab

POCT for influenza: Sens Spec Sens Spec Sens Spec Sens Spec Sens Spec
BinaxNOW Influenza A&B 7% 99% 83% 96%

Clearview Exact Influenza A+B 82% 99%

Directigen EZ Flu A+B , 91% 93% 86% 99% 77% 86%
Directigen Flu A+B , 89% 90% 96% 91% 77% 91%
Remel Xpect Flu A&B 89% 100% 93% 100% 100%  100%
QuickVue Influenza A+B 83% 89% 94% 90% 77% 99%

3M Rapid Detection Flu A+B 3 80% 97% 80% 94%

OSOM Influenza A&B 74% 96%

SAS FluAlert A&B 76% 98%

Influenzatop for influenza A&B 100% 100% 94% 99%

Quick S- Influ A/B 90% 99% 93% 98%

Note 1. NP aspirate and wash results reported together.
Note. 2 - NP swab and wash results reported together. Throat swab and lower nasal swab results reported together.
Note. 3 - Nasal wash/ aspirate and NP aspirate results reported together.

Accuracy of tests for influenza virus type B

The majority of POCTs for influenza report equal specificity but lower sensitivity for influenza virus type B than A,
however the lower prevalence of influenza B means that less data is available.

The School for Primary Care Research is a partnership between the Universities of Birmingham,
Bristol, Keele, Manchester, Nottingham, Oxford, Southampton and University College London, HTA I-Tmadml
and is part of the National Institute for Health Research. \esesemen
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A Finnish study of Actim Influenza A&B on 158 children, aged 1 to 3 years, reported a sensitivity of 90% for influenza A
(PPV 97%, NPV 98%), compared with 25% for influenza B (PPV 100%, NPV 96%), and specificity of 99% for both
(12). A US study of Remel Xpect Flu A&B and BinaxNOW Influenza A&B in 9186 patients, of whom the majority were
under 18 years (median age: 14.9 months), found the sensitivities of both tests were higher for influenza A than B, whilst
the specificity was not significantly different (13).

A 2007 study compared the accuracy of five POCTs (BinaxNOW Influenza A&B, Directigen EZ Flu A+B, Denka Seiken
Quick Ex-Flu, Fujirebio Espline Influenza A&B-N, QuickVue Influenza A+B) for influenza A and B in 177 patients aged
4 days to 64 years (14). Whilst they reported sensitivities of 67% to 73% for influenza A (PPV 97-100%, NPV 89-91%),
the sensitivity for influenza B was 30% for each POCT (PPV 100%, NPV 96%). Specificity was 99-100% for both
influenza A and B for all POCTs.

Effect of patient age on accuracy
A number of studies indicate that the sensitivity of POCTs is higher the younger the child due to increased viral shedding.

A Greek study of 217 children, aged 6 months to 14 years, using QuickVue Influenza A+B reported an overall sensitivity
for influenza A of 68% and specificity of 96% (PPV 79%, NPV 93%) but, when stratified by age, the sensitivity rose to
80% for children aged 6 to 12 months (PPV 67%, NPV 97%), compared with 66% for children over 12 months (PPV
82%, NPV 92%) (15). Specificity did not change significantly.

A US study of 3,561 participants, aged 1 day to 41 years, using BinaxNOW Influenza A&B, stratified sensitivity for
influenza A by age and found that overall sensitivity was 62% and specificity was 96% but, for patients aged up to 90
days, the sensitivity was 70% and specificity was 97% (16).

The 2007 study described above (14) also assessed the sensitivity of different POCTs (the five listed above plus the
Rockeby Influenza A Antigen) for influenza A in different age groups. The sensitivities of all the tests (excluding
Rockeby) were higher in those aged up to 2 years and up to 5 years than those up to 15 years, although the up to 15 years
group sensitivities were still higher than the overall sensitivities, which included patients up to 64 years. In five out of the
six POCTSs, the sensitivities in the up to 2 years group were higher than in the up to 5 years group.

However, a Swiss study of 301 children aged up to 18 years (mean: 6.8years) using Influenzatop for the detection of
influenza A reported an overall sensitivity of 64% and specificity of 99% (PPV 98%, NPV 70%) but, when stratified by
age, the sensitivity dropped to 62% in those aged up to 1 year (PPV 100%, NPV 88%), fell to 45% in the 1 to 5 years
group (PPV 100%, NPV 78%) and rose to 68% in the over 5s (PPV 97%, NPV 56%) (17). Specificity was largely
unaffected.

Two US studies by the same author published conflicting results. One used Directigen Flu A+B in 118 patients of whom
41 were under 2 years (18). This study reported an overall sensitivity for influenza A of 41%, falling to 27% in the under
2s, rising to 38% in the 2-64 years and rising again to 56% in the over 65s. However a subsequent study using
BinaxNOW Influenza A&B in 73 patients, of whom 27 were under 18 years, reported the opposite trend, with an overall
sensitivity of 61% (PPV 100%, NPV 89%), rising to 83% in the under 18s (PPV 100%, NPV 95%) and falling to 50% in
the over 18s (PPV 100%, NPV 85%) (19).

The fact that each study stratified its results by different age groups makes direct comparison of sensitivities more
complicated.

The School for Primary Care Research is a partnership between the Universities of Birmingham,
Bristol, Keele, Manchester, Nottingham, Oxford, Southampton and University College London,
and is part of the National Institute for Health Research.
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Effect of influenza prevalence on accuracy

The Greek study mentioned above (15), reported that the sensitivity of QuickVue Influenza A+B was higher (76%) during
the 4 week peak period of the influenza epidemic, than during the first and third phases of the epidemic, 57% and 50%
respectively, whilst the specificity remained almost unchanged. However the US study (16) reported no significant
difference in the sensitivity of BinaxNOW Influenza A&B for influenza A during periods of high and low influenza
prevalence (62% vs. 59%, respectively).

The PPV and NPV of the POCTs is affected by the population prevalence of influenza, with false positive results more
likely to occur when disease prevalence in the community is low, and false negatives more likely when disease prevalence
is high. A US study, which used one of four different tests (Directigen Flu A+B/ Directigen A (no longer manufactured)/
QuickVue Influenza A+B/ BinaxNOW Influenza A&B) on 270 children under 5 years old found that the overall PPV
reached 97% when community prevalence was 60% but fell to 50% when prevalence was 5% (20). At 60% community
prevalence, the NPV was 63%, compared with 98% at 5% community prevalence. This study highlighted the importance
of estimating community prevalence when interpreting results as POCTSs, as predictive values are highly dependent on
prevalence.

Effect of setting on accuracy

The majority of accuracy studies of POCTs for influenza have taken place in hospitals. Those studies that have been
conducted in the community have tested QuickVue Influenza A+B and several have reported significantly lower results
than the manufacturer’s data. A recent US study (21) of QuickVue Influenza A+B on nasal swabs from schoolchildren,
tested in the home, found a low sensitivity of 27%, while a Canadian study recorded a sensitivity of only 18% for
influenza A using NP swabs in 491 patients, of whom 126 were under 19 years old (22).

In 2009, a multi-site study compared QuickVue Influenza A+B test on nasal swabs to RT-PCR and culture in a population
primarily of children (age range: 3 months to 71 years) presenting with ILI at outpatients, paediatric clinics, day care
centres and school visits (23). The sensitivity of QuickVue Influenza A+B for influenza A ranged from 20% to 56%
across the sites. The specificity ranged from 92% to 100%, PPV from 50% to 100% and NPV from 80% to 94%.

These results contrast with other community studies that used nasal swabs and reported higher sensitivities for influenza
A of 64% to 89% in 230 children under 16 years in Hong Kong (24), 65% in a study of 1,157 children under 13 years in
Nicaragua (25) and 81% in 587 children under 6 years in Thailand (influenza A and B sensitivity combined) (26).
However these studies have limited applicability to the UK.

The only community study in children in the UK that we have identified was conducted in Oxfordshire by general
practitioners in 2003 and compared QuickVue Influenza, which detects but does not differentiate influenza A and B, to
RT-PCR on samples from 157 children aged 6 months to 12 years (27). The sensitivity, using nasal swabs, was 44%, the
specificity was 97% and the likelihood ratio for a positive test result was 14.2 and for a negative result 0.58.

Impact on management compared to existing technology

A number of studies have reported that the use of POCTs for influenza has had a significant impact on patient
management in terms of reducing the number of tests ordered (Chest X-ray (CXR), full blood count (FBC), urinalysis
(UA)), the time spent in the emergency department (ED), the administration of antibiotics and the prescription of antiviral
drugs.

In a randomised controlled trial (RCT) of 1,007 children, aged 3 to 36 months, presenting to the ED during flu season,
288 children were tested with Directigen Flu A+B and managed in accordance with the results, whilst the remainder
received standard care (28). When comparing the standard care group to the POCT group, significantly more tests for
RSV (RR 2.5) and CXRs (RR 1.3) were ordered. When comparing only those patients who were found to have influenza

The School for Primary Care Research is a partnership between the Universities of Birmingham,
Bristol, Keele, Manchester, Nottingham, Oxford, Southampton and University College London,
and is part of the National Institute for Health Research.
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in both groups, there were significant increases in the number of investigations ordered for the standard care patients,
including tests for RSV (RR=9.2), FBC (RR=12), blood culture (BC) (RR=12), CXR (RR= 2.2) and UA (RR=5.7) and
they spent longer in the ED (195 minutes versus 156 minutes).

Two studies, one in Istanbul, one the US, randomised patients presenting with ILI1 to POCT for influenza or standard care
and assessed the impact on patient management. The Turkish study of 97 children, aged 3 to 14 years, found that,
although the prevalence of influenza was similar between the two groups, the POCT group (Roche Influenza A/B Rapid
Test, not currently marketed) was less likely to be prescribed antibiotics when compared to the standard care group (32%
versus 100%, p < 0.0001) (29). The US study of 486 patients under 5 years old found that the use of QuickVue Influenza
A+B significantly reduced further diagnostic testing (P=0.03) among children with respiratory symptoms in the flu season
(30).

A prospective study tested 206 patients of up to 3 years of age, with Directigen Flu A+B, and found 84 of them to have
influenza (31). Comparison of their management with the influenza negative patients also revealed significant differences
(P <0.01) in the percentage of patients undergoing blood tests (33% vs. 100%), UA (81% vs. 100%), CXR (14% vs.
32%), LP (1% vs. 21%), mean length of stay in the ED (116 minutes vs. 193 minutes), admission to the ED observation
ward (8% vs. 21%), inpatient care (2% vs. 16%) and antibiotic treatment (0% vs. 39%).

A systematic review and meta-analysis of the sensitivity and specificity of QuickVue compared to clinical diagnosis of
IL1 showed that for children under 15, sensitivity and specificity for QuickVue was 63% and 94%, respectively compared
to sensitivity and specificity of 70% and 61% for clinical diagnosis (42). However studies showed high heterogeneity.
One study that randomised 700 patients, aged 2 to 24 months, to testing with QuickVue Influenza A+B or standard care
found significant differences in the adjusted odds ratios for only BC (p = 0.088) and urine culture (UC) (p = 0.005) when
comparing the influenza positive to negative patients in the POCT and standard care groups (32).

Caution needs to be exercised in practice as complications may occur if febrile children are under-investigated and
subsequently found to have serious bacterial infections (“SBIs”). Although a US study of 705 children aged 3 to 36
months found the odds of an SBI were 72% less in children who tested positive for influenza A than in those who tested
negative (OR 0.28), SBI, especially urinary tract infection, and influenza can co-exist (33). Therefore it is suggested that,
for febrile infants and children diagnosed with influenza, blood tests may not be needed but urine cultures should still be
considered (34).

Guidelines and Recommendations

The WHO recommends that “Patients with lower respiratory tract illness, especially children ..., should be considered for
rapid influenza virus diagnostic testing during their outpatient triage” (8).

We have not identified any guidelines from NICE on POCTSs for influenza specifically, however a 2007 clinical guideline
entitled ‘Feverish illness in children: assessment and initial management in children younger than 5 years’(35) assessed
the data on the risk of co-existing SBIs and influenza and concluded: “Given that rapid detection of viral illness (such as
influenza or RSV infection) does not exclude a co-existing SBI, the Guideline Development Group recognised that the
use of these tests is not an efficient use of scarce healthcare resources.”

Cost-effectiveness and economic impact:

Only one study has investigated the cost-effectiveness of POCT for influenza in children in the USA (36) no evidence
exists for the UK.

lyer and colleagues investigated the impact of POCT v standard testing for influenza in febrile children who are at risk of
SBI on the basis of age and temperature (age 2-3 months > 38°C, age 3-24 months > 39°C). The method of testing did not
appear to significantly alter physician management, cost, or length of stay in the paediatric ED. However, if the
interaction of the method of testing and the test result (positive or negative) were considered, a positive POCT for
influenza was associated with a significant reduction in orders for urinalyses and urine cultures (32).

The School for Primary Care Research is a partnership between the Universities of Birmingham,
Bristol, Keele, Manchester, Nottingham, Oxford, Southampton and University College London,
and is part of the National Institute for Health Research.
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Rothberg et al. reported the results from a model they developed to determine the cost-effectiveness of rapid influenza
testing and antiviral treatment in children compared with no testing and antiviral treatment and no antiviral treatment (36).
They found no role for rapid diagnostic testing during local outbreaks, because clinical diagnosis was found to be highly
predictive, whereas rapid testing led to frequent false negative results, thus adding cost without improving outcome.
Similar conclusions were drawn from analyses in adults (37, 38). Rapid testing is useful when the probability of influenza
is less than 50%, especially during influenza B outbreaks, because oseltamivir is expensive relative to the cost of testing,
and sensitivity is less important when the pre-test probability is low.

Similar conclusions were drawn by two separate decision analytic cost-effectiveness models of rapid testing compared
with treatment in adults. Smith and Roberts found rapid testing to be more costly and less effective than treatment without
testing, but did suggest that it became more cost-effective when the influenza probability was below 30%, such as early in
the influenza season or when influenza is uncommon (39). Sintchenko et al. concluded that pre-treatment POC testing
was the cost-effective strategy in the non-epidemic stages of influenza outbreaks, while treatment was the cost-effective
option in times of epidemic (40).

Lee and colleagues concluded that for healthy young adults (aged 20-64) the cost of antivirals outweigh any potential
benefits of rapid testing plus antiviral use, hence doing nothing is favourable until influenza constitutes 20% or more ILI
cases, for older adults (>65 years) testing is the cost-effective option (41).

Research Questions:
1. Which currently available POCT for influenza is the most accurate in children, particular in community settings?
2. What is the utility of POCTs for influenza in children in the UK when compared with clinical prediction rules for
influenza?
3. Does the use of POCTSs for influenza positively impact patient management in children in the UK?

Suggested next step:
1. A systematic review of the sensitivity and specificity of the different POCTs for influenza in children given the
wide range of reported data.
2. Studies to compare the accuracy of POCTs for influenza in UK children, in particular in community settings,
where accuracy tends to be lower, and in both epidemic and non-epidemic seasons.
3. Comparison of efficacy of POCTs with clinical prediction rules for diagnosis of influenza in children.
4. Feasibility studies of the use of POCTs for influenza in UK primary care settings.

Expected outcomes:

POCTs for influenza may result in quicker diagnosis, avoiding unnecessary further investigation or referral to hospital,
and reducing inappropriate administration of antibiotics, which leads to antibiotic resistance in the community and can
cause adverse drug reactions. Rapid diagnosis permits early administration of antiviral drugs if appropriate, which may
reduce the severity and duration of illness in children and limit the spread of the virus.
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